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Mpvr. Independent Service Dealer:
are you helping to support
your “competitors”?

-

I

Not if you buy and use Raytheon Television
and Radio Tubes. Raytheon does not have a fac-
tory TV-Radio service organization — does not
compete with you in any way for service busi-
ness. Raytheon believes that TV-Radio service
Is your business and serving you is Raytheon’s.

Every time you buy a Raytheon Tube you
buy from the first tube manufacturer to help
independent service dealers. For more than
thirteen years Raytheon, through their Dis-
tributors, has offered independent service
dealers the many benefits of the Raytheon

Bonded Dealer Program. Support through na-
tional advertising, Western Union Operator 25
service and Group Life Insurance are among
other business building dealer helps that
Raytheon has pioneered for “independents”.
But most important of all, Raytheon makes
TV and Radio Tubes that are ideal for all re-
placement work, because they are designed to
provide quality performance in all makes and
models of TV and Radio sets. Use them with
complete confidence that they are best for you
. and for your customers, too.

RAYTHEON MANUFACTURING COMPANY

Receiving and Cathode Ray Tube Operations

NEWTON 58, MASS. CHICAGO, ILL.

§5 Chapet Street 9501 Grand Ave. (Franklin Park) 1150 Zonolite Rd. N.E. 2419 So. Grand Ave.

Raytheon makes { Receiving and Picture Tubes, Reliable Subminiature and Miniature Tubes,

all these

y Semiconductor Diodes and Transistors, Nucleonic Tubes, Microwave Tubes.

ATLANTA 6, GA.  LOS ANGELES 7, CALIF,

®
Excellence irn Eleclronics



An Invitation. ..

To men who want to "go ‘ plczces”

in TV SERVICING

Find out about this NEW,
ALL-PRACTICE WAY

of becoming a Professz'onal

TV SERVICEMAN

If you have some Television or Radio experience,
or if you know basic Television-Radio principles
but lack experience—N.R.I.’s Professional Tele-
vision Servicing course can train vou to go places
in TV servicing. This advertisement is your per-
sonal invitation to get a free copy of our booklet
describing this training in detail.

Get COLOR-TV Textbooks Early

The day you enroll. N.R.I. sends you special
Color-TV textbooks to speed your knowledge and
understanding of this vast, growing phase of
Television. Many full color pictures and dia-
grams help you recognize defects and learn how
to correct them quickly and properly. To cash in
on the coming Color-TV boom you’ll need the
kind of knowledge and experience this N.R.IL.
training gives.

Learn-by-Doing " All the Way"

This is 100% learn-by-doing, practical training.
We supply all the components, all tubes, includ-
ing a 17”7 picture tube to build a TV receiver.
and comprehensive manuals covering a thorough-
ly planned program of practice. You learn how
experts diagnose TV receiver defects quickly.
You see how various defects affect the perform-
ance of a TV receiver—picture, sound and color:
learn to know the causes of defects, accurately,
easily, and how to fix them.

You do more thar just build circuits. You get
experience aligning TV receivers. eliminating in-
terference, using germanium crystals to rectify
the TV picture signal, obtaining maximum
brightness and definition by properly adjusting
the ion trap and centering magnets, etc. There
isn't room to list all the servicing experience
you get.

Mail Coupon—Get Details Free

Once again—if you want to go places in TV
servicing, we invite you to find out what you get,
what you practice, what you learn from N.R.I’s
course in Professional Television Servicing. See
pictures of equipment supplied, read what you
practice. Judge for yourself whether this train-
ing will further your ambition to reach the top
in TV servicing. We believe it will. We believe
many of tomorrow’s top TV servicemen . . . for
black and white, UHF and Color TV . . . will
he graduates of this N.R.I. training. Mail the
coupon now. There is no obligation.

NATIONAL RADIO INSTITUTE

Dept. 8BET, Washington 16, D. C.

Oldest and largest Home Study
Radio-Television School

RADIO & TV NEWS is published monthly by Ziff-Davis Publishing Company, William B. Ziff,
19

as second-class matter July 21

. 194
matter. SUBSCRIPTION RATES: one vear U. S. and possessions, and Canada $4.00;
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Use your spare time to train at home for TV’s top servicing jobs.
N.R.L. Professional Television Servicing Course includes 17" pic-
ture tube, all other tubes and components to build TV receiver,
5-inch professional type Scope, highly accurate Signal Generator.
Training low in cost. Monthly Terms.

Here's What Graduates Say

“I have serviced about 95% of common
TV complaints and quite a few that are
not common. A year ago I wouldn’t have
known where to start. Now I can fix a TV
receiver defect in minutes when it used to
take hours.” JAMES D. McINGVALE,
LAKE CORMORANT, MISS.

“Your course is so thorough that anyone
interested in the challenge of servicing
shouldn’t miss the opportunity. I can find
my way around a TV chassis as easy as |
can my owr: home as a result of your Pro-
fessional TV Servicing Course.” C.
DORITY, Silver Springs, Md.

National Radio Institute, Dept. 8BET

oW T Washington 16, D. C. |
...ﬂﬂtn'jﬂ Please send my FREE copy of “How to Reach the Top in TV |
R S Servicing.” I understand no salesman will call. |
Tor !
i TV Name Age I
SERVICING Address l
City. Zone State I

ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL

Chairman of the Board (1946-1953) at 64 F. Lake Street. Chicago 1, Ill. Entered
8. at the Post Office. Chicago. IIl., under the act of March 3, 1879. Authorized by Post Office Department, Oftawa, Canada, as r§ecnnd-class
Pan  American Union Countries $4.50: all wother foreign countries, $5.00
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i " ADVANCED
PREVIOYS ‘*54‘”00"0'0
TECHNICAL NEEDED!

EXPERIENCE 3
REGUIRED! Prepare now to enter one of the
2 many profitable branches of

g

ELECTRONICS

SEND FOR FREE FACTS! Will Not

The day SPUTNIK spiraled into cuter space will be known to thcusands of men H
throughout the United Staies aad Canada as “Opportunity Day” — because it 'nterfEFE W”h

brought to light the tremandous possibilities hat the fiedd of E ectronics holds
for the man who seeks a better job or a business of his own. Your Preseﬂt
One of the great things about 11e giant field of Electronics is the fact .’Ob.

that even a man who does not bave an advanced educa-ion or previ-
ous lechnical experience can prepare for
many profitable opportunities in his spare
fime at home . .. or, if he desires, he
may attend our well-equioped Chicago or
Toronto laboratories.

Part Time
Income Possible
While Learning!

If you seek a betfer job or ¢ business of
your own, why don‘t you fill i1 the coupon
below for FREE facts?

Make “SPUTNIK Day” your “Opportunity .,_‘F :
Day,” too! 2%,

Draft Age? & |0|1e o{ Todu
We have valuable in‘ormation for every man of Rl

::a‘s'ur:g‘:; s:;.eicfk 484 ::P::b,uo ‘o it e F(!Sfesf Gfow ng In Your Spa’re

Live-Wire Employment Service

Through long-established contacts with well-known em-
ployers, DeVry Tech’s Placement Depar-ment has helped
many men toward batter job: n Communications, 1
Guided Missile Control, Radar, Automrc ion, Television, —--,.:_._ -
Instrunantation, etc. The service is free to graduates.

SEND for FREE BOOKLET

We'll give you a free copy cf an imteresting booklet, “Elec-
tronics and YOU.” See for yourwelf how you may take advan-

tage of the opportunities in this fost growing field. ” MAIL co\u PON TG_DFAY! )

o DeVry Technical Inssitute
i 4 lNST”UTE . 4141 Belmont Ave. Chicago 41, lll, Dept. RN-2-0
e o 3 Please give me yeur FREE booklet, "Electrozics ond

Time at Home or
in Our Chicugo or
Teronto Laborutoeries

Electronics
.nd YOU!

YOU,” and tell me how | may prepare -o emtar cne
Chi cago 41 iIllinois | or more branches of Electronics.
. ?

) : . A

Formerly DeForest’s Training, Inc. S £

Accredited Member of Nc-ional Home Study Council Street ) - =

"“One of North City Zone State _

America’s Foremost
Electronics
Training Centers"

0 Check here if subﬁect to Mlhfary Training

DeVry Tech’s Canadian Training Center is. Io:c_mpd at
2038 626 Roselawn Avenue, Toronto 12, Ontaric.

February, 1958 ] - ; 5



ROHN TOWERS

~cover 3 fields

Rohn Manufacturing Company is the largest exc/usive manufacturet

of home television towers! Thousands of distributors, dealers and servicemen
have handled, sold and installed Rohn Towers for years! They've proved

to themselves that there’s more money in Robn Towers and accessories than any other
line! Rohn Towers now dominate the field and profits for those handling

this line are better than ever. \Why? Because Rohn offers profits

\ in all 3 major tower ficlds:

HOME TV

By far the biggest i
usage of Rohn J
products has been

and still is for

home TV installa-

tions. In addition

to finest of self-

supporting towers, }
the Rohn line g
includes telescop-
ing masts, tubing,
roof towers and all
other types, of
accessories for
installations of all
kinds. Wise dealers
and servicemen

i
COMMUNICATIONS

Many distributors, %gg
dealers and service- £
men are making i
EXTRA PROFITS

by stocking or
handling the
heavier type Rohn
Towers that are
suitable for
commenications
purposes. There is
a demand in erery
arey for radio
communications
towers, miCro-wave
towers, radio tele-
phone towers and

lock at these
ROHN exclusives

® HOT DIPPED
GALVANIZED

The finese, most durable finish is avail-
able for ROHN Towers and accessories
... all dcae entirely on the ROHN
premises ander 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 foremwost . . . and always the leader
in new praducts to meet the chinging
demands.

® MASS PRODUCTION
FOR LOW COSTS

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

rely ensirely on the
Rohn line for a//
installation require
ments. This means
BIGGER
PROFITS.

industrial towers.
You can supply
this need in your
area. Special new
literature (s
available for your
use.

S

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 rhe ground. 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.

I

|

' |

'@ UNIVERSAL CUSTOMER
ACCEPTANCE

Thousands ard thousands of installa.
tions prov= the ROHN line first in
customer satisfaction,

o PIONEER
MANUFACTURERS

Pioneers ir: tosver manufacturing—and
today one of the world's largest manu-
facturers o this type equipment. The
ROHN Company was built on satisfac-
tion on th= part of distributor, dealet
and custorrer alike.

o COMPLETE LINE

Only ROHN offers a full inc—one de-
pendable or e-stop source for all TV in-
stallation equipment. Save headaches,
save shippmng costs, save time,. . . use
ROHN un=qualled service exclusively.

ROHN MANUFACTURING COMPANY
116 Limestone, Bellevue

- I Peoria, [llinois .
Send the coupon or write or phone today for the field that you i ?ENTPEMENQ P}e’i\lse send me the catalog and in-
. . ormation on the tollowing:
are neglecting or those that interest you the most. | O TV Towers # O Amateur Towers
| O Communications Towers [] Full line
1 N ANIE of Rohn products
R ' ' Nt
OHN Manufacturing Company |
Illb LIMESTONE, BELLEVUE { ADDRESS
PEORIA, ILLINOIS  Phone 4-9156 | ity STATE

RADIO & TV NEWS



Get

Your First Class Commercial

F.C.C. LICENSE

Do you WISH you
were EMPLOYED
in ELECTRONICS?

F.C.C. License — the Key to Better Jobs

An FCC commercial {not amateur) license is your ticket
to higher pay and more interesting employment. This
license is Federal Government evidence of your qualifica-

12 Weeks!

Learn by Correspondence or in Resident Classes

tions in clectronics. Employers are ecager to hire licensed : Grantham School of Electronits specializes in preparing students
technicians. e to pass FCC examinations. Correspondence training is COIldl'lth)d
3 from Washington and Hollywood; resident DAY and EVENING
Which License for Which Jobs oy classes are held in both cities. Elthex way, we train you quickly
A . . R - N oM
The THIRD CLASS radiotelephone license is of value B and well = NO previous training required.
primarily in that it qualifies you to take the second class :;“;‘
examination. The scope of authority covered by a third ',‘,,"'.‘
class license is extremely limited. ;3'14
NS
The SECOND CLASS radiotelephone license qualifies XX ° b
. \
vou to instull, maintain, and operate most all radiotele- §1‘ ThlS OOklEf
phone equipment except commercial broadcast station ’f"'.‘v‘
equipment. a,{»\ FREE l
The FIRST CLASS rddiotelephone license qualifies »,:.‘ e
you to install, maintain, and operate every type of radio- ’:. .l(
telephone equipment (except amateur, of course) includ- - o h
ing all radio and television stations in the United States, “ l‘ This .free booklet .gllves
e details of our training

its Territories and Possessions. This is the highest class
of radiotelephone license available.

The Grantham

Communications Electronics Course

prepares vou for a FIRST CLASS FCC license, and it
does this by TEACHING vyou electronics. Euch point is
covered cnnp]y and in detail, with emphasis on making
the subject easy to understand,

OUR GUARANTEE
If you should fail the FCC exam

FCC-TYPE EXAMS
FCC-type tests are used

and explains what an
F.C.C. license can do for
your future. Send for
your copy today.

Here's Pwo{

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

license they got, and how long it took them:

after finishing our course, we  throughout the Grantham License  Weeks
guarantee to give you addi- course. Constant practice with James M. Farish, 926 Cardone Ave., Reno, Nev. Ist 12
tional training at NO ADD.ITION- these FCC-type tests helps you Francis Krug, Station WNCC, Barneshoro, Pa. 1st 14
?rzecgosgm'iead details in our p;zpf’i’etg‘;' the actual FCC Steve Galvan, 1911 Brockwell, Monterey Park, Calif. . lst 13
. exanpngtior Douglas Moore, 5102 Flambeau Rd., Madison, Wisc. Ist 11
Bernard Klrschner 504 E. Fifth, New York, NY. Ist 12
TWG COMPLETE SCHOOLS: To hetter serve our many Richard Meelan, 166 Jerome St Brooklyn, N.Y. Ist 10
students throughout the entire country, Grantham School Charles Page, General Delivery, Yuma, Ariz. Ist 16
of Electronics maintains two complete schools — one in Edwin Harman, 6162 Bonner, North Ho[lywood Ca||f Ist 12
Hollywood, California and one in Washington, D. C. Albert D. Meelelb Box 136, E|rama Pa. 1st 12
Both schools offer the sume rapid courses in FCC license Guido Elias, 66 S. Elliott PI. Brooklyn N.Y Ist 12

preparation, either home study or resident classes.

antham Scéoo/ OF ELECTRONICS

[N
s o

| MAII. (OUPON T0 SCHOOL NEAREST YOU

Grantham Schools, Desk 86-B

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

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.

R

ﬁ—————i—_

———&

1505 N. Western Ave.
Hollywood 27, Calif.
Phone: HO 2-1411

Hollywood
Division
o
Washington D.C.
Division

821 - 19th Street. N.W.
Washington 6, D.C.

|
I
|
Phone: ST 3-3614 !

Name____ = —— _Age.
Address___ —= - =
for FREE Booklet CLIP COUPON and City B _ State__ o

_________J

mail in envelope or paste on postal card. I am interested in: [] Home Study, [] Resident Classes

o e — o o 2 o ]

7 N -
4 .
e 25,

February, 1958 7



ENGINEERED

to be //sz‘eneo’ z‘o

the new imported

NORELCO’

‘CONTINENTAL’
world’s
most
advanced
all-in-one

portable

‘TAPE RECORDER

Above is a technician"s-eye view of the naw
Morelco “Continental' It is a reassuring
picture to tape recorder mechanics—many
are even calling the ‘Continental® the mosi
advanced machine ol its type. But most of
the readers of this magazine are not tape
recorder mechanics—they are seekers of
good sound, It is to these that we say—the
specifications of the 'Continental® are greal

.. but that's beside the point! We won't tell
you aboul them yel—because wa flrst want
you to listen to the sound! Ask your dealar
for a demonstration—then just listen. Tha
*Continental' will convince you with sound
= not with cycle and decibel figures.

Enginesred by Philips of the Nether-
lands, world ploneers in electronics

Precision-crafted by Dutch master
technicians

Styled by the Continent’s top designers
Three speeds (T4, 3% and 1% ips)...
twin tracks... push-button controlled
Special narrow-gap (0.0002 in.) head
for extended frequency response
Bulkit-in, wide-range Norelco speaker
Also plays through external hi-fi st

For the nome and address of your

negrest Novelco dealer, w

/ NORTH AMERICAN PHILIPS CO., INC.
il High Fidelity Products Division
W 230 DUFFY AVE., HICKSVILLE, L.I.,N.Y,

e

-F"ﬁe RE'C’OR.D

ROLE OF THE SERVICE ASSOCIATION

e ' WHAT IS a service association? Ask
iy

all the associations in this country
that question and you will wind up
with an amazing diversity of answers.
With differing views as to function, it
is not so surprising that the service in-
dustry has not been able to come up
with a universally acceptable national
organization—urgent as the need may
be for such an entity on those occa-
sions when the industry must speak
with a single voice-—despite the unre-
mitting efforts of many determined
people.

If you survey the by-laws, the activ-
ities, and the nature of the membership
of this country’s service associations,
you end by scratching your head. Some
are scarcely more than social clubs, in
which the boys get together to talk
shop with others of like interest. Some
are mainly concerned with the tech-
nical end of their business, admitting
to membership all who service sets,
regardless of their position, interested
in improving their know-how with lec-
tures on color TV or clinics on trou-

Service Editor

RADIO & TV NEWS

1 Park Avenue

New York 16, New York

We want to tell you more about our association. Please send us your questionnaire.

Mailing Address . ......c..cciitiieniiinn.

ble-shooting horizontal-output circuits.
Others may be businessmen'’s organiza-
tions, restricting membership to shop
owners, rather than to technicians, and
devoting their time to investigating
overhead, stocking of parts, group in-
surance benefits, and the like. Some
lean toward the broader issues, such as
licensing, captive service, improving
consumer relations, and business eth-
ics. Still others have tried to work as
buying cooperatives to get their mem-
bers a break on large purchases of
components.

Many associations have functioned in
some or all of the directions already
noted, and have also launched into oth-
ers not even mentioned here. Yet, of all
the ways in which a service association
may operate, we have not yet encoun-
tered a single one that we would call
foolish or useless. Nevertheless, this
great diversification, though necessary,
has been an appreciable factor in hold-

|
|
|
|
I
|
| Name of Association....................
]
|
|
|
|
|

ing back unity for the entire service
industry.

We know of no quick and easy solu-
tion to the problem, but we have long
felt that there has never been sufficient
basis for a really good perspective on
the matter. Who can point out with
any certainty which ‘of the many inter-
est trends already cited are the pre-
dominant ones—the ones that involve
more service associations than others
and on which there is basically little
conflict in viewpoint? It has been
understandably difficult for service as-
sociations to make the reliable, com-
parative appraisals of each other that
would be needed in order to obtain
such a perspective.

With your assistance, if you are the
member of an association, we can sat-
isfy our own curiosity. At the same
time, we believe the project we hope to
undertake will also help you. Would
you like to tell the story of your asso-
ciation in Rapio & TV NEgws, where
others may read about it? Would you
like to learn what others are doing?

If you would, let’'s get to work. We'll
bring your story to the largest possible
audience in the industry.

We know it isn't easy to sit down
cold and get the story out. We know
that, the more you want to say, the
more forbidding becomes the task. Ac-
cordingly, we've put together a list of
questions that should get you started.
It doesn’t cover everything because it
would be impossible for us to do that,
but it should at least get you warmed
up. We're hoping that you'll tell us
more than we are asking for. If
you want to help us—and yourselves
—in this effort, just send in the coupon
on this page on behalf of your asso-
ciation. Our questionnaire will be sent
out soon thereafter. Right now, specu-
lation on the possible useful results of
this endeavor is decidedly premature.
However, rest assured that you will be
kept informed of developments in
these pages. W. S.

RADIO & TV NEWS



404 paces

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...

WORLD'S LARGEST STOCKS

o Latest Hi-Fi Systems and
Components

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

Recorders and Supplies
Public Address Systems and

EASY-PAY X
TERMS: Accessories
Only 10% down. TV Tubes, Antennas and
Available Accessories

Amateur Receivers,
Transmitters, Station Gear

on orders over $45.
Fast handling—

no red tape. Test & Lab Instruments

Specialized Industrial
Electronic Equipment

[ S

Huge Listings of Parts, Tubes,
featuring: Transistors, Tools, Books
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 1IN HI-FI
World’s largest selection of quality Hi-Fi com-
ponents and complete music systems—available for
immediate shipment from stock. Save on exclusive
ALLIED-Recommended complete systems. Own the
best in Hi-Fi for less!

send for the leading
electronic supply guide

{Ret!

[] Send FREE 404-Page 1958 ALLIED Catalog

ALLIED RADIO CORP., Dept.1-B8
I 100 N. Western Ave., Chicago 80, Il

e S s - Y = e

B Address
ALLIED RADIO 1. Zone—_State

World's Largest Electronic Supply House NS GRS N SN NN N NN RSSN TENN EEEN SN NN WS R J
February, 1958 9
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Twin $1.15
PIN STRAIGHTENERS

Printed-Circuit, Angled Tip 65¢

7-pin 98¢

Standard, Angled Tip 65¢

SOIDERING AIDS

Ly
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3 A TUBE TAMER. L RS TUBES

TUBE TAPPER 10¢

TUATTIML DHBEOWD BED

TUBE PULLER
75¢

SOLDER DISPENSER
REFILLS 49¢

9.pin 98¢
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J _I
%X
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o
&
EE
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=
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| SOLDER DISPENSER
- $1.15
TUBE UFTER  PROBING TWEEZERS
J0¢ Is¢
L~ I & he TiRES. -

PICK-UP STICK 10¢

9-pin min. $1.85

7-pin min, $1.65 8-pin octal $1.55

TEST ADAPTERS

ELECTRON TUBES

DS

SEMICONDUCTORS

These tools

can make
your work

easler £

by
SERVICEMEN

CBS TOOL

jor
SERVICEMEN

Are you using all eighteen of these tools? Designed
by and for the electronic service-dealer, each can save
you energy, money . .. and time.

And as you well know, a service-dealer has two major
things to sell: his time and know-how. Because CBS
tools save precious time, it is not surprising that over
2.5 million have been sold. Service-dealers, engineers
and technicians use them habitually. The Soldering
Aid, for example, has become a standard.

Many of the tools greiv out of a CBS contest. All
are time-tested, painstakingly developed and man-
ufactured to give you helpful, foolproof tools. Their
quality is tops, yet they are priced most economically.

Order the tools you still need from your CBS Tube
distributor — particularly the new Printed-Circuit
Soldering Aids. Ask to see the bigger yet handier new
Tube-and-Tool Caddy. Or write today for CBS Tool
Catalog, PA-6.

Let all the CBS tools help make your work easier,
faster; more profitable.

NEW TUBE-AND-TOOL CADDY
$18.80

CBS-HYTRON, Danvers, Massachusetts

A Division of Columbia Broadcasting System, Inc.

For the best in entertainment tune to CBS
RADIO & TV NEWS



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 Frank L. Sprayberry

N Educational Director
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 Recciver, Two-Band Radio Set, Signal
Generator, Audio Tester and the new Sprayberry 18 range Multi-Tester,
plus other test units. You will have a complecte 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.

NEWEST MAIL THE COUPON—See what's ahead in
DEVELOPMENTS Radio-TV. .. No Salesman Will Call On You!
The coupon below brings you my big new catalog
Your training plus an actual sample Sprayberry Lesson. I invite
covers UHF, Color you to read the facts . .. to see that I actually iilus-
Television, F M, trate every item in my training. With the facts in
Osfil_loscopf.' 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 AGADEMY OF RADIO-TELEVISION

1512 Jarvis Avenue, Dept. 25-D, Chicago 26, lllinois
Mail This Coupon For Free Facts and Sample Lesson
SPRAYBERRY ACADEMY OF RADIO-TELEVISION

j R d Li B0t py | Dept. 25-D, 1512 Jarvis Avenue, Chicago 26, Iii.
g il Please rush all information on your ALL-NEW Radio-Tele-
1 a lo EIBWS,on visi:’n T:::nin: Plur:rl un:en:un:‘:h:s does not obTig:'eemeo

”?MN'NG PLAN i and that no salesman will call upon me. Include New Cata-
T log and Sample Lesson FREE.

Name Age

Address

: gl City. Zone. S'a'e_.__ui]
February, 1958 1
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RCA talks picture tubes

... presells ’em for you!

) MW?
' i

. _— Pt e
b e e
e
N

s

Some Important “pos” and “pon'ts”
For Every TV Set Owner e

Don't wait until the ail-important Picture Tube “goes” completely,

The Picture Tube is the heart of your set. A poor or outworn tube
can spail your TV pleasure. A reputable brand tube, with 2 trade-
mark you know, ¢an often make an older TV even better than new.

t

\i Don't accept Hjust as good".

] Don't buy on “price” alone.

-’} Don't forget to ask the TV service technician for your warranty
| card--12 months i virtually standard among namne manufacturers

today. And don't forget—2a warranty is only as good as the company
pbehind it

&

| Do specify an RCA Silveramd Picture
Tube for replacement.

:i RCA makes an ROA Silverama Replace- .
ment Picture Tube for virtually every i
make of set it's the very same tube used
in many of the new 1958 sets. 1t incorpo-
yates every great advance 11 tube making. :
§ It costs no more than other top-quality 4
;i tubes. And, RCA backs up every Silver-

1 ama with a full year's warranty. 1&3

i
super Aluminized @ paylight Clear . hi »
) ® {

9 pPICGTURE TUBES |
%. i

RCA Electron Tube Division, Harrison, B Jd.

i TP e N

Frequent, straigh

; ) ght-from-the-should i

in TV Gui . oulder ads like this wi

duringﬁgge .’i‘.hr:z;cdhmg 5§oo,ooo TV families coast t?‘ilfs‘ipear
. s are designed t ] . .

facts about picture tubes and will :rs\czzu}?;{gffl};eir? ublic with

impressing your custome .
4 rs with i .
for top-quality, brand name tube';he importance of asking

T . .
Si};\e,seiaaris \;*11 also continue to build acceptance for
a Picture Tubes—tubes that are noted for trouble-fr
-free

er
performance and customer satisfaction. See your RCA

Tube Distributor fo
. . r your co f i
Silverama Picture Tube I:{ep{)ayceomgrllfc3 ?3?1:11‘% revised RCA

7~ N
»Ja-ll RADIO ‘
K'mj CORPORATION OF AMERICA

Y5 Electron Tube Division

Harrison, N. dJ.

RADIO & TV NEWS



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 months

FHEIR S

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

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

RUDOLF SERK"IAI”\!
BEETHOVEN
“MODNLIGHT" Somats
“,, SPATHETIOUE" Senata

“APPASSIONATA" Semata

Definitive performances
of three best-loved
Beethoven sonatas

EDDY DUCHIN

[RIGIKAL DUCHIN RECORDINGS

Duchin plays The_NTa'r{'l
Love, April Showers, Am
| Blue?, Brazil—11 more

day by day

A
=

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

STRAUES WALTZES
and OVERTURES

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

JOHNNY MATHIS

jpesi Y b

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

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

RANK SEINATHA

ADVENTURES
| OF THE HEART

12 Sinatra favorites —
Mad About You, Love
Me, Nevertheless, etc.

i Corovon
i-,,
=g
Erroll Garner plays Car-

avan, No Greater Love,
Memories of You, etc.

i Andre
l Kostelanetz
and iy Drchesira

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

EASY TO REMEMEBER
NORMAN LUBOFF CHOR

w

REX HARRISON
JLULIE ANDREWS
FalR LADY

Tenderly, Deep Purple,
Soon, Laura, September
In The Rain, 7 others

Complete score! | Could
Have Danced All Night,
The Rain In Spain, etc.

AMBASSADOR SATCH

LOUIS
ARMSTRONG

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

b STRANINSKY: £
FIREBIRD SHITE
TEHAROYSKY:

AGMED AMD BULBET %
LEOGWARD BERNSTEIN
| MEW TORN PHILEKAMONIC

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

A romantic musical tour
—Ormandy and The Phil-
adelphia Orchestra

PRILADELPHIA DACHESTAA, ORMANDY Conductac

ROMANTIC MELODIES FROM:
ROMEQ AND JULIET, SLEEPING BEAUTY,
STH SYMPHONY, NUTCRACKER SUITE,
QUARTET IN D. SYMPHONY PATHETIQUE .
MARCHE SLAV, SERENADE FOR STRINGS

Eight of the best-loved
melodies of all time —
magnificently performed

12 inimitable Elgart
arrangements — ideal
for listening or dancing

* 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 127 Columbia @ Bonus record of your choice
FREE for every two additional selections you purchase
from the Club

* You eiroll 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 sefections

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

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

Y The records you want are mailed and billed 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

February, 1958

America’s favorite quar-

SUDDERNLY
ITB

tet sings Love Walked
In and 11 others

THE KING OF SWING

1937-38 Jazz Concert No. 2

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

Oklahoma!
Nelson Eddy
Con_\plete Score

e

3

Rodgers & Hammer-
stein's fabulous hit, with
Nelson Eddy as Curly

LEVANT PLAYS GERSHWIN

AR cmmﬂ"'k
an amgncant w ags . !

3 Gershwin works—Con-
certo in F, Rhapsody in
Blue, American in Paris

Dareity K
Rebert Roumesile %)

KEW TORK PHILHARMONIC

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

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

p==—a=o FREE — ANY 3 — MAIL ENTIRE COUPON NOW!| = —

COLUMBIA (@ RECORD CLUB, Dept. 597
TERRE HAUTE, INDIANA

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:

O Classical

[ Broadway, Movies, Television and Musical Comedies

l I agree to purchase four selections from the more than
l 100 to be offered during the coming 12 months . . . at
rezular list price, plus small mailing charge. For every 10. Ambassador Satch

| two additional selections I accept, I am to receive a 12" 11, Firebird; Romeo and Juliel
l Columbia @ Bonus record of my choice FREE. 12. Day By Day—Doris Day

OB, o ettt et iratseeasssanssssnnssosanossonas sosnssssnnnsssnss 13. Johann Stravss—Waltzes

{Please Print)

Address. .oieuiiieeiiiiiiiiiiiiiieiiiatesiiiotsesctenanse Reseesensns 15. Ports Of Call

1
CANADA_: Prices slightly higher, address 11-13 Soho St., Toronto 2B
If you wish to have this membership credited to an estab- 18. The Elgart Touch
lished  Columbia Records dealer, authorized to accept 19, The Great Melodies of Tchqikovsky
subsctiptions, please fill in the following information: . B
20. Suddenly It's the Hi-Lo's

Dealer's Name.....ooieiieeieeeneieeiasserociorososcacssscssarssces

Dealer’s Address.....
L @ Columbia Records Sales Corp., 1958

(check one box only)
[ Listening and Dancing

® "Colomblo™.

@, P ssorcer tg

CIRCLE 3 NUMBERS BELOW:
Eddy Duchin Story

Beethoven: 3 piano sonatas

Erroll Garner {**Caravan™)

Gafté Parisienne; Les Sylphides
Easy To Remember—Luboff Choir
My Fair Lady—Orig. Broadway Cast
Brubeck and Jay & Kai

Gershwin Hits—Percy Faith
Sinatra—Adventures of the Heart

0 Jazz

b

CONOU AWM=

14. Lure of the Tropics—Kostelanetz

16, Oklahomal

7. Levant Plays Gershwin

.

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

85-2 23. The Merry Widow

24, Wonderful, Wonderful—Mathis  PE-1

T . L L L r L T rY—

13



KLEINS

for the

ELECTRONICS
INDUSTRY

307-51

All pliers shown may be
had with cail spring to hold
jows in open position,
Spring guaranteed for the
tife of the plier.

Light in the hand... comfortable to use

. points carefully matched... knives
hand honed—all these features are yours
with genuine Klein Pliers.

100 years of engineering skill and man-
ufacturing experience are behind every
pair of Kleins you buy.

You will be amazed at how much better
a job you can do ... how much faster you
can do it...when the pliers you use are
Kleins.

ASK-YOUR SUPPLIER

Fareign Distributor;

International Standard Electric Corp., New York
100 years of service to e

linemen, electricians and in- | F"

dustry is back |

of this new

Pocke(Tool Wy o

urde 0. 5

100.A copy Iebein focls |
will be sent et

Az to you on

\ F4, request Wlth- i

Mathlas & Sons

= CHICRGD 45 |lLINI]
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* Presenting latest information on the Radio Industry.

By RADIO & TV NEWS
WASHINGTON EDITOR

A NEW SPACEFLIGHT project, the
Pied Piper, calling for a massive and
elaborately equipped satellite to orbit
between 800 and 1100 miles from
earth, using television scanners and
facilities for transmission to ground
stations, is now underway.
Designated as project WS-117L and
assigned to Lockheed which has
tagged the program as ARS for Ad-
vanced Reconnaissance Satellite, the
first satellite will be an unmanned

object, but subsequent models with
manning in mind have been blue-
printed.

The original idea for the satellite
was initiated by the USAF three years
ago. The initial budget for the pro-
gram, set in 1956, was $4-million; it
has been increased to $12-million. The
target date for the unmanned satel-
lite is during 1958 and 1960 has been
set as the date the Air Force hopes it
can get a manned object launched.

SUBLIMINAL PERCEPTION wvia TV, a
new advertising technique under in-
vestigation by scores of advertising
and engineering experts, which has
been described as . . . “the faculty of
absorbing fleeting visual information
without being consciously aware of
it” . ..1is now up for an official
study in Washington by the Commis-
sion.

For further information see ‘“Sub-
liminal Ads Tried on TV on page 143.

THE EIGHTEEN MONITORING sta-
tions of the FCC, the first Federal
agency to track the original Sputnik
to any extent, took over 3000 direction
finder bearings and over 250 fixes on
the first satellite. The spot checks
were supplied to Project Vanguard of
the Naval Research Laboratory and’
to the Bureau of Standards, as well as
Stanford Research Institute.

The 18 stations which participated
in the tracking operation are located
in Allegan, Michigan; Grand Island,
Nebraska; Kingsville, Texas; Millis,
Massachusetts; Santa Ana and Liver-
more, California; Laurel, Maryland;
Portland, Oregon; Powder Springs.
Georgia; Lanikai, Hawaii; Searsport,
Maine; Spokane, Washington; Doug-
las, Arizona; Fort Lauderdale, Flori-
da; Ambrose, Texas: Chillicothe,
Ohio, and Anchorage and Fairbanks,
Alaska.

The positioning operation is a com-
plicated affair involving direction find-
ing (getting bearings on the direction
from whence the satellite radio signals
come) and then fixing—by the same
means used in navigation—the exact
spot on the western hemisphere over
which the small object is passing.

Because of the terrific velocity at
which the satellites move (one travels
at five miles a second), speed and ex-
acting coordination are essential. The
FCC monitors have to take these bear-
ings during the brief time the satellite

NEW TELEVISION

Additional listing of new construction permits and changes that

have been made in station call letters, as released by the FCC.

STATION GRANTS

POWER"*

STATE CITY CALL CHANNEL FREQUENCY

Oklahoma Elk City e 8 180-186 14.86

South Dakota  Mitchell KORN-TV 5 76-82 23.4
NEW CALL LETTER ASSIGNMENTS

STATE CITY CALL CHANNEL. FREQUENCY

Illinois Champaign WCHU 33 584-590

Pennsylvania  Erie WICU-TV 12 204-210

(Formerly WICU)

* ERP = (effective radiated power, kw.)

RADIO & TV NEWS



TELE

BUSIN

Giant opportunity field! Join the thousands
Coyne Home Training is preparing for a suc-
cessful future in TV —open the door tc better
pay jobs, or your own business! COYNE—a
leading residential, practical school—oldest

of its kind —established 1899 —is the instilu-
tion behind this training.

YE
VISION

RADIO-COLOR TV

e training hecause
%%Tne has been training

jobs OR
men for good J0%0 (S

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.

Ichose COYN E becayse

their new methad
Costs Jess
than half what most others do!

A i : e st

sEND couPoN FOR 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, E

but costs half what you’d expect to pay because you l Dept. 28-HE

pay only for training—no costly extras. Free life-time | Send FREE Book and details of your

employment service. | Television - Radio ~ Color TV Home
|
|
|
|
§

COYNE TELEVISION :
HOME TRAINING DIVISION :
500 S. Paulina St., Chicago 12, Il

Name

raining offer.
8. W. Cooke, Jr. - Founded 1899 o g ol
President ) ' ounde
ELECTRICAL SCHOOL

: . Add
A TECHNICAL TRADE INSTITUTE OPERATED NOT FOR PROFIT | “-207®5*
500 S. Paulina  Dept. 28-H6  Chicago 12, Hlinois City —State ‘
February, 1958 3 15




is crossing this section of the globe.

The monitoring network of the
Commission is now tracking the sec-
ond satellite, in the same way it fol-
lowed the first. Frequencies involved
are 20,005 and 40,002 ke.

BARTLESVILLE, the guinea-pig town
in Oklahoma where toll-TV is being
tested, is against the plan, according
to Senator William Langer.

In a survey conducted among the
8000 families in the test town by the
Senator—who is a member of the
Senate Judiciary anti-trust subcom-
mittee—over 1800 said that they were
not in favor of pay-TV, while only 157
said they were for the idea and 150
noted that they were against toll-tele-
vision, but did like the Telemovie pro-
gram.

Commenting on the results, the
Senator said that the views confirmed
his feeling that . . . ‘pay-as-you-see
television . . . will ultimately result
in poor people getting poorer pro-
grams, while those who can afford to
pay will get better programs . . .”

FOR THE FIRST TIME since 1927, the
International Scientific Radio Union
(URSI—named from the initials of
its French title, Union Radio Scienti-
fique Internationale) held its 12th
general assembly in this country in
Boulder, Colorado, to exchange techni-
cal information, coordinate interna-
tional research efforts, and recom-
mend future projects.

Local hosts were the Boulder
Laboratories of the Bureau of Stand-
ards, the University of Colorado, the
High-Altitude Observatory, and the
City of Boulder.

Much of the discussion on radio
measurements and standards dealt
with standards of time and frequency.
Dr. L. Essen (National Physical Lab,
Teddington, England) surveyed recent
improvements in quartz-crystal oscil-
lators and the development of atomic
frequency standards such as the am-
monia Maser and the cesium-beam
standard.

Dr. J. A. Saxton (Radio Research
Station, Sloush, England) reported on
numerous developments in radio-fre-
quency measurements during the last
three years.

In a paper, prepared by the Swedish
Research Institute of National De-
fense, propagation of 20 to 80 mec.
waves over a mixed earth-water path
was described. The report showed
that, in general, a maximum height
gain of roughly 7 decibels above that
expected over a smooth earth is ob-
tained just before reaching the top of
a hill, going from land to water; and
that, for fresh water, recovery of over-
water field strength occurs at 25 to
30 wavelengths from the shoreline. Dr.
Saxton (England) noted that, on the
average, within-the-horizon field
strengths fall below the smooth earth
field at higher and higher frequencies,
possibly because antennas intervisible
over a smooth earth are not inter-
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An FCC License can be

g
£

~ Get Your FCC License

&
k3

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. -

Boyd Daugherty:
“] 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.
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Top Grade Employers Like These Look

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

Phil(O' “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.”

N

RADIO & TV NEWS




your Guarantee of Success in Electronics

here’s proof

Name and Address license Time

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

James Glen:

When Jim enrolled, he was a tem-
nsorary employee of the City of
Tacoma, Washington. In the space
of 14 months, he completed the
Master Course and received his
first class license. He is now in-
stalling and maintaining mobile
and microwave equipment.

James S. Glen, Jr.
2920 Knob Hill Road
Tacoma, Washington

To Cleveland Institute

Aerojet-General
American Airlines
American Telephone &

Telegraph Co.
Bendix Radio
Braniff Airways
Burroughs Corp.
Capital Airlines
Continental

Air Lines, Inc.
Convair
General Electric
Glenn L, Martin Co.

Goodyear Atomic Corp.

IBM

International Telephone
& Telegraph Co.

Mohawk Airlines

Motorola

North American
Aviation, Ine.

Northwest Airlines

Philco

RCA

Ryan Aeronautical Co.

“Plus many others

February, 1953
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Cleveland Institute of Radio Electronics

Desk RN-14, 4900 Euclid Ave., Cleveland 3, Ohio

Please send Free Bookiets prepared to help
me get ahead in Electronics. | have had
training or experience in Electronics as in-
dicated below:

[J Military

[J Radio-TY Servicing

[C] Manufacturing

[] Amateur Radio

|
[] Broadcasting '
[] Home Experimenting |
[] Telephone Company |
(] Other ..ocooovieiiiiinnena l

In what kind of work are you In what branch of Electronics

now engaged? ... are you interested? ................ !
N e e e e e Age.... '
A ArESTH a6 SR ETH & s o1 e e o b g S o I
ClY i el ot e i i 54 e 8 Zone............ State...ccooooeiiin
Special Tuition Rates to Members of Armed Forces Desk RN-14
- 0 0 T
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New Transcription-Tjrpe

Tone Arm Makes Collaro
World’s First True
High Fidelity Changer

The Turntable That Changes Records

From Collaro Ltd., world’s largest manufacturer of record
playing equipment—comes the most significant development
in years—the exclusive new transcription-type tone arm,
which transforms the conventional record changer into a
TRANSCRIPTION CHANGER, with features of the finest
professional equipment.

The arm is a one-piece, spring-damped, counter-balanced
unit which will take any standard high-fidelity cartridge.
It is free of any audio spectrum resonances.

Stylus pressure between the first and last record in a
stack remains virtually constant at less than a gram of dif-
ference, compared to 4 to 8 grams on conventional changers.
Vertical and horizontal friction are reduced to the lowest
possible level, insuring longer life for records and styli.

In its superb performance, the new Collaro Continental,
Model T'C-540, meets the rigid requirements for high fidelity
equipment, offering professional quality at a record changer
price. The Continental is $46.50. Other Collaro changers
are priced from $37.50 up. (Prices slightly higher west of
Mississippi.)

FREE: Colorful new catalog, containing guide on
building record library plus complete Collaro line.
Write to Dept. R-014

ROCKBAR CORPORATION
MAMARONECK, N. Y.

Rockbar is the American sales representative for Collaro Ltd. and other fine companles,

visible over the actual terrain used.

In another report, Dr. R. A. Helli-
well (Stanford University) revealed
that man-made radio signals had, for
the first time, been successfully trans-
mitted along wchistler paths from the
northern to the southern hemisphere.
(A whistler occurs when an electrical
disturbance caused by a lightning dis-
charge travels along the lines of mag-
netic force of the earth’s field until
it reaches the magnetically conjugate
point on the earth’s surface, from
which it is then reflected back to the
point of origin. Sometimes more than
one such echo is produced. The char-
acteristic drawn-out descending pitch
of the whistler is a dispersion effect
due to the greater velocity of the
higher-frequency components in the
disturbance.)

RADIO ASTRONOMY was also a fea-
tured subject at the Boulder meeting.
Three principal topics were discussed:
techniques of reception, antennas, and
observations of the moon, planets, and
comets.

Dr. W. N. Christiansen (Common-
wealth Scientific and Industrial Re-
search Organization, Australia) de-
scribed an interferometer operating
at 1420 megacycles and capable of pro-
ducing a complete picture of the
radio sun by television-wise scanning
with its narrow pencil beam.

J. H. Trexler (NRL) reported on
moon-echo experiments with a 220-
foot parabola which show that the
echoes are reflected almost entirely
from a relatively small area of the
moon’s surface. Using moon-echo
methods, B. S. Yaplee, also of NRL,
said that he has measured the dis-
tance to the moon so accurately that
the principal errors depend on the un-
certainties in the earth’s radius and
the electron density between the earth
and the moon.

SOME VERY RECENT advances in the
design of surface-wave antennas were
disclosed by J. P. Simon (France) at
the URSI symposium. The principal
novelty of the developments, it was re-
ported, is that surface waves are
launched on a structure with a modu-
lated phase velocity. An example is
the cigar antenna; a dielectric rod
with concentric metal discs of differ-
ent sizes.

A PIONEERING PROGRAM to gather
basic information about instrument
flying in helicopters is underway in
the Washington area.

Anticipating the day when multi-
engine helicopters will shuttle over all-
weather routes between cities, the
CAA, with a big assist from the mili-
tary, is now in the midst of learning
answers to basic questions which
affect the whole future of such opera-
tions.

CAA npilots are carrying out the
study with a big HSS-1 helicopter on
loan from the Navy. The HSS-1, a

(Continued on page 134)
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Learn TELEVISION-RADIO

Servicing or Communications
by Practicing at Home
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. All
equipment
yours to

keep.

N
&

fi}_»f b N
NRI Has Trained Thousands for
Successful Careers in TV- Radlo

Have the High Pay, Prestige, 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 gpare 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 far You

NRI has devoted over 40
years to developing sim-
plified practical training
methods. You train at
home. Get practical experi-
ence, learn-by-dcing. Ad-
dress: NATIONAL RADIO IN-
STITUTE, Washingtom 16, D. C.

r

Studio Engr., Station KATV

*“I am now Studio Engi-
neer at Televisionn 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.

________ Zone _.._State __
ACCREDITED MEMBER, NATIONAL HOME STUDY COUNCIL

Hns AII the Work He (un Do

“*Since finishing NRI
Course I have repaired
more than 2,000 TV and
Radio sets a year. NRI
training certainly proved
to be a good foundation.”
H. R. Gorpon, Milledge-
ville, Ga.

See Other Side~

e mew w CUT OUT AND MAIL CARD NOW ; wum —

SAMPI.E lESSO" NO STAMP NEEDED!
AND CATALOG

Tbe ABC's of
BOTH FREE Lt=3

This card entitles you to Actual Lesson on Servicing, shows
how you learn Television-Radio at home. You'll also receive

NATIONAL RADIO INSTITUTE, Dept. AB
Washington 16, D. C.

Please mail me the FREE sample lesson and 64-Page
Catalog. (No Salesman will call.)

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 of my pro-
gress.”” E. A. BREDA,
Tacoma, Wash.

WE 'PAY POSTAGE

Jo and C?“?"" A
|| Opportumities.

for
 RADIO-TV
= TECHNICIANS




Technical “"KNOW-HOW'" Can Give You Intéresﬁng, Important Work

YOU BUILD AC-DC
Superhet Receiver

NRI Servicing Course includes all
needed parts. By introducing defects
you get actual servicing experience

practicing with this

modern receiver.
Learn-by-doing.

LEARN-BY-DOING with Kits NRI Sends at No Extra Charge

YOU BUILD Signal Generator

You build this Signal Generator.
Learn how to compensate high fre-
quency amplifiers, practice aligning
typxcal L.F. amplifiers in receiver
circuits.
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Make tests,
conduct ex-
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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
Voltmeter

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

you learn from

NRI’s easy-to-
understand texts.

For ngher Pay, Better Jobs
Be a Television-Radio Technician

portunities for

Broadcasting Offers
Satisfying Careers

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

I——-_—___—_—_____1

Servicing Needs

spare time
earnings or a business of your

Train at Home the NRI Way

M -~
More Trained Men Famous for Over 40 Years
Portable TV, Hi-Fi, Transis- . NRI is America’s oldest and lar
. : gest home study
tork.Radlos, th)llor 'I;lV z}re ‘ A Television-Radio school. The more than 40 years’
:na. mngilw. ) emaéx S d @ J.E Smith, _ experience training men for success, the outstanding
rainec .echniclans. x00C Op-  founder  ya06rd 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, Washingten 16, D. C.

NRI Graduotes Do Important Work

FIRST CLASS
Permit No. 20-R
{Sec. 34.9, P. L. & R}
W ashington, D.C.

b .‘

SN
>

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.

Now Quality (onirol Chief
“Had no other training
in Radio before enroll-
ing, obtained job work-
ing on TV amplifiers be-
fore finishing course.
Now Quahty Control
Chief.”” T. R. Fava-
Loro, Norwich, N. Y.

SAMPLE

NRI Course Easy to

Understand
*1 opened my own shop
before receiving my di-
loma. 1 have had to
ire extra help. I am in-
dependent in my own
business.” D. P. CREs-
SEY, Stockton, Cal.

LESSON

64-page CA'I'A I.OG

both

Works on Color-TV
“NRI changed my whole
life. If T had not taken

the course, probably
would still be a fireman,
struggling along. Now
Control Supervnsor at
WRCA - F.
MELINE, NewYork NY.

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

‘gul)er €h0Wman” -
A More Pow

! the world’s most beautiful indoor antenna
@ New Disappearing Dipoles for improved reception on
! <t Channels 2—6.
© New Compressed Parasitic Reflector for improved reception
on Channels 7—13. {
) Metro-Dyne Electronic Tuning reduces “ghosts” ... rejects
unwanted signals ... filters out electrical interference on ALL Availzble in stunning
“HANNELS. Mahogany and Gold or % 95
i S Blond and Gold list
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? Yecu get valuable coupons redeemable for
S distin:tive and useful gifts with every order
¥ for the new Super Showman or T-W kit.

Pick froen more than 135 FREE premiums...
featuring A merica’s best known name brands.

“INSTALL-IT-YOURSELF”

ﬂ%w ANTENNA KIT
— — %0 hedp you

An entirely new type of crack ihe BIG-

City and Suburban antenna PROFIT ‘ Da-1-Your-
self” marke™.

tncluding:
2-elemeni }-V&
combina‘ion

Powerful 2-element T-W antenna aluminum

outperforms a stacked conical. l mast and
$ 95 j_ trnpod may3Int
Fully Super-Sembled — elements pop 29 ) > wire, am
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Model (simplified) illustrates basic siructure of magnetic “Twistor” memory—magnetic and copper wires interwoven as in a window screen.
Twisted condition of the magnetic wire shifts preferred direction of magnetization from a longitudinal to a helical path. One inch of twisted
wire, thinner than a hair, can store as much information as ten ferrite rings. “Twistor” was invented at Bell Laboratories by Andrew Bobeck,

M.S. in E.E. from Purdue University.

New twist in memory devices

An ingenious new kind of magnetic memory has been
developed by Bell Laboratories scientists for the stor-
age of digital information. Known as the “Twistor,”
it consists basically of copper wires interwoven with
magnetic wires to form a grid.

“Twistor” gets its name from a characteristic of
wire made of magnetic material. Torsion applied to
such a wire shifts the preferred direction of magnetiza-
tion from a longitudinal to a helical path. This helical
magnetization has been applied to produce a magnetic
storage device of unprecedented capacity for its size.

In a magnetic memory, information is stored by

BELL TELEPHONE LABORATORIES
WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT

22

magnetizing a storage element. In conventional mem-
ories the storage elements consist of rings of ferrite.
In the “Twistor,” they consist of tiny segments of hair-
thin magnetic wire. At each intersection of the grid,
one such segment is capable of storing a binary digit.

The “Twistor” is simple and economical to fab-
ricate, and its minute energy requirements are easily
supplied by transistor circuits. Bell Laboratories engi-
neers see important uses for it in future telephone sys-
tems which demand the compact storage of much
information, as well as in digital computers for civilian
and military applications.

RADIO & TY NEWS
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G-E DESIGN ENGINEER M. W. LeClear examines the struc-
ture of a 6U8 through a magnifier. Characteristics of the
tube have been plotted by the two-axis recorder in back-

4 D

e

ground. Outstanding quality of G-E oscillator-mixer tubes
—consequently, their popularity as replacements—comes
from a balanced application of advanced design princi-

ples, precision manufacture, and careful testing.

Superior quality of G-E oscillator-mixer tubes proved hy
their high gain and uniform electrical characteristics!

r ‘. . .

Time is your most valuable commodity. Any replace-
ment that conserves your working time and makes it
more productive, puts extra dollars in your pocket.

The case for General Electric oscillator-mixer tubes
rests on that benefit. These quality types—such as the
6U8, 6X8, 6CL8, 6CG8—have uniform tuhe-to-tube
electrical properties. Install them as head-end replace-
ments, and no adjustment of the coarse oscillator fre-
quency control normally is needed.

Add the saving in call-back time that comes from first-
class performance of customers’ receivers! For high-
gain General Electric oscillator-mixer tubes reduce
noise. Their low microphonics mean minimum streaking
and similar picture disturbances.

Complete redesign of the pentode section was neces-

February, 1958

sary to obtain the high tube gain you require for top
performance. Rigid tube structure and precision control
of grid-rod and mica-aperture diameters keep down
microphonics. Uniform electrical characteristics of G-E
oscillator-mixer types are a product of (1) the industry’s
most advanced methods of manufacture to high-quality
standards, (2) testing and retesting.

Install General Electric tubes for superior perform-
ance you can count on . . .every time, from every tube!
Your G-E tube distributor makes fast deliveries. Phone
him! Distributor Sales, Electronic Components Division,
General Electric Company, Owensboro, Kentucky.

Progress /s Ovr Most Important Froduct

GENERAL @3 ELECTRIC

101-1A11
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Use Delco Radio
Service Parts!

24

SPEAKERS

Available everywhere through
Electronic Distributors
associated with . ..

=

Part Na. 7270804 —output transformer
used in the new Delco Portabie Car Radio.

our Delco Radio Electronic Parts Distributor carries

the complete line, giving you fast, dependable service on the items
youw’ll need for Delco Radio and other radio service work. Delco Radio also
provides:

e Wide selection of special application parts e Effective warranty program
e Complete technical training program e Dealer identification signs

Get the facts today on this truly profitable dealer setup, and grow with General
Motors!

i DELCO RADIO

DIVISION OF GENERAL MOTORS, KOKOMO, INDIANA

TRANSISTORS VIBRATORS CONTROLS

RADIO & TV NEWS



Learn ALL 8 PHASES in ONE MODERN HOME-STUDY COURSE
At Home — In Spare Tin:’sﬂ,_.—— .

o

YOU GET ALL THIS NEWEST

PRACTICAL EQUIPMENT

e Parts to build a modern TV set, including
all tubes plus a large screen Picture Tube

o Parts to build a powerful Superhet Receiver,
standard broadcast and short wave

e Parts to conduct many experiments and build !
Continuity Checker, RF Ocillator, TV Circuits, oF
Audio Oscillator, TRF Receiver, Signal Generator ﬂ

« A Valuable Professional Multitester = "(J
:‘- 9
3

Tz 1

19 BIG KITS

YOURS TO KEEP

YOUR NATIONAL SCHOOLS TELERAMA COURSE COVERS ALL 8 PHASES

5. PREPARATION FOR FCC LICENSE
6. AUTOMATION

7. RADAR AND MICRO WAVES

8. COMMUNICATIONS

1. TELEVISION, INCLUDING COLOR TV
2. RADIO, FM AND AM

3. INDUSTRIAL ELECTRONICS

4. SOUND RECORDING AND HI FIDELITY

— many other materials and services
— consultation privilege with our
qualified staff, and Graduate Em-
ployment Service, EVERYTHING
YOU NEED for outstanding success

YOU ARE KEEDED IN THE TELEVISION-ELECTRONICS-RADIO INDUSTRY!
You can build a secure future for yourself if you get into Elec-
tronics NOW! Today’s shortage of trained technicians creates
tremendous opportunitics. National Schools Shop-Method trained
technicians are in constant and growing demand for high-pay jobs
in Broadcasting and Communications, Electronic Research, Serv-
icing and Repair, and many other branches.

in Electronics.

Let National Schools, a Resident
Technical School for over 50 years
train you for today’s unlimited op-
portunities in electronics! Our Shop
Method trains you to be a MASTER-
TECHNICIAN. Completely up to
date, developed by experienced in-
structors and engineers, your Tele-
rama Course will teach you all phases
of the industry quickly, clearly and
correctly. You can master the most
modern projects, such as Color TV,
printed circuits — even prepare for
FCC License without taking a special

course. You can handle sales, servic-
ing, manufacturing, or make good
money in your own business. SEND
FOR FACTS TODAY'!

EARN AS YOU LEARN. Many of our
students earn their entire tuition and
more in Spare Time jobs we show
them how to do while learning.

YOU GET EVERYTHING YOU NEED —
Clear, profusely illustrated lessons,
shop-tested manuals, modern circuit
diagrams, practical job projects — all
the valuable equipment shown above

training in

ish to take your 1

|u'urulge;”i:ise“m Schooilxa::t SL‘zsnl\a%%‘ B
5 anital,
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NATIONAL SCHOOLS
TECHNICAL TRADE TRAINING SINCE 1905
LOS ANGELES 37, CALIFORNIA
’GET FAST SERVICE—MAIL NOW TO

NATIONAL SCHOOLS, DEPT. RH-28
4000 S. FIGUEROA ST.
LOS ANGELES 37, CALIF.

Rush free TV-Radio “Opportunity” Book and sample
I tesson. No salesman will call.

Fully illustrated “Career” Book in

FREE! T1v-Radio-Electronics. PLUS actual sample
lesson—yours at no cost, no obligation. 4
CLIP COUPON NOW . . . MAIL IT TOOAY!

APPROVED FOR 6.1. TRAINING NAME AGE
NATIONAL SCHOOLS -
g CITY. ZONE STATE
4000 S. FIGUEROA ST., LOS ANGELES 37, CALIF. ' [ Check if interested ONLY in Resident School training at Los Angeles.
| VETERANS. Give date of Discharge

[
I
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I
!
I
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« G-E PROCESS ENGINEER J. N.
Holeman studies the dial read-
ing of a 6BNG being checked
for AM rejection. When taken
at intervals from their life-test
racks, these G-E audio tubes
must continue to show an
AM rejection figure that, under
standard operating conditions,
is at least —25 decibels.

Guard customers’ sets from hum and sync buzz!
Install G-E high-quality TV audio tubes!

Once you have adjusted the buzz control on a cus-
tomer’s TV set for noise-free audio, it is annoying
...and costly in working time ... to be summoned

back later because the buzz has recurred.

Change in the AM-rejection characteristics of an
audio tube may produce this result. In order to keep
down service callbacks needed to remove buzz and
hum, General Electric tests 6BNG’s, 3AL5’s, 5T8’s,
and other audio detector types under conditions
which closely parallel actual operation—and over
periods of time that give ample opportunity for any
change in characteristics to develop.

This testing for stability of characteristics through-
out tube life, supplements G-E manufacture that
employs fully every modern method for building
superior performance into the finished product.

A pace-setter in designing and applying audio
types, General Electric brings you tubes for replace-
ment that add real listening pleasure to customers’
visual enjoyment. Install audio-tube quality you can
back up...and which will back up your service
reputation! Phone your G-E tube distributor! Dis-
tributor Sales, Electronic Components Division, General
Electric Company, Owensboro, Kentucky.

Progress ls Our Most Important Prodvet

GENERAL
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F RE E ! from HOWARD W, SAMS...

these valuable all-steel file cabinets with your purchase of

PHOTOFACT the world’s finest TV-Radio Service Data

]
L
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14 SWATOFAC:
s

ants P8 ract

NOW—FOR PHOTOFACT
SUBSCRIBERS!

NOW—FOR PHOTOFACT LIBRARY
PURCHASERS!

NEW EASY-BUY WAY:

ABSOLUTELY FREE

2%

e

HOWARD W. SAMS & €O., INC.
2203 E, 46th St., Indianapolis 5, Indiana

[ Send me full details on your FREE File cabinet offer and
EASY-BUY Plan.

[ I'm a Service Technician: [J full time; [] part time
My Distributor is:

Shop Name:

Attt e e e e e e

Address:

City Zone___State




hum...noise... ’

microphonics
in @ high-p dual triede . .,

ECC83 - run

REPLACEMENT FOR THE 12AX7

MICROPHONICS:

Negligible in amplifiers requiring an
input voltage of at least 50 mv for an
cutput of 5 watts. No special
precautions against microphonics
necessary even though the tube is
mounted in the near vicinity of a loud-
speaker with 5% acoustical efficiency.

HUM AND NOISE LEVEL:

Better than —60 db relative to 50 mv
when the grid circuit impedance is no
greater than 0.5 megohms (at 60 cps),
the center tap of the heater is
grounded and the cathode resistor is
by-passed by a capacitor of

at least 100 mfd.

OTHER Amperex TUBES FOR
HIGH-FIDELITY AUDIO APPLICATIONS:

ELB4/6BA5  9-pin power pentode; 17 W PP
6CA7/EL34 High.power pentode; 100 W PP
EF86/6267 Low-noise high-u pentode

ECC81/12AT7 Low-noise medium-x dual triode
ECC82/12AU7 Low-noise low-x dual friode

GZ34 Cathode-type rectifier; 250 ma.
EZ80/6V4 9-pin rectifier; cathode; 90 ma.
EZB1/6CA4  9.pin rectifier; cathode; 150 ma. §

At All Lleading Electronic
Parts Distributors

Amperex

ELECTRONIC CORP.
230 DuMy Awve., Hicksville, Lang Island, N.Y. [
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ROY A. LONG, research engineer in
Stanford Research Institute’s engineer-
ing research division, has been elected
a Fellow in the Audio Engincering

Society.
Mr. Long has been with the Institute
since 1949, The Fellowship was

awarded to him in recognition of his

active participation and many con--

tributions to audio engineering.
Formerly chairman of the San Fran-
cisco Chapter of the Society, Mr. Long
is also a member of the Institute of
Radio Engineers, the Acoustical Soci-
ety of America, and the Research So-
ciety of America.
* * £
JOSEPH S. RAMER has taken over the
duties as engineering advisor for the
Heath Company and will work closely
with the company’s
engineers in devel-
oping new do-it-
yourself kits for the
firm's already ex-
tensive line. He will
report directly to
{ E. C. Fiebich, di-
rector of engineer-
: ing of the company.
Prior to joining the firm, Mr. Ramer
was engaged in electronic development
work for the National Bureau of Stand-
ards and later headed the Fuze De-
partment, U. S. Naval Ordnance Lab-
oratory, Corona, Calif. where he
supervised classified electronic work
for the government. He has been in the
electronics field for over 20 years, 15

of them with the U. S. government.
Ed * £

REEVES SOUNDCRAFT CORP. is building
an ultra-modern robot tape plant in
Danbury, Conn., which is scheduled for
completion by mid-year. The plant
and its facilities will represent an in-
vestment of over 1 million dollars . . .
CANNON ELECTRIC COMPANY'S Santa
Ana California Division is building a
new 106,000 square foot plant which is
scheduled to be in production soon.
Located on a 30 acre site, the plant will
eventually employ 1500 persons . .

GENERAL TRANSISTOR CORPORATION
has leased an additional 16,000 square
foot building at 87-11 130th St., Rich-
mond Hill, N. Y. for the manufacture
of semiconductor products ... SOLA
ELECTRIC CO. of Chicago has opened a
sales office at 173 Orange St. in New
Haven, Conn. Richard Hesse is in
charge . . . HARTLEY PRODUCTS CO.
has tripled the area of its New York
plant to deal with the accelerated de-
mand for its 217 full-range speaker.
The company is also using plant facili-
ties in Michigan for cone treatment and
research . . . The combined offices of
WESCON, the Los Angeles Section of

the IRE, and the WCEMA have been
moved to new and larger quarters at
1435 S. La Cienaga Blvd. in Los An-
geles . . . HELIPOT DIVISION of BECK-
MAN INSTRUMENTS, INC. has dedicated
its new 3 million dollar facility in New-
port Beach, Calif. The 156,000 square
foot ultra-modern building houses
manufacturing and administrative fa-
cilities INDUSTRO TRANSISTOR
CORP. has acquired additional new
plant facilities at 35-10 36th Ave., Long
Island City, N. Y. Production lines
for the manufacture of germanium-
junction alloy transistors will be estab-
lished at the new site . . . MERIT COIL
AND TRANSFORMER CORPORATION is
building a 12,000 square foot addition
to its Hollywood, Florida plant. The
new addition will provide warehousing
facilities to serve southeastern distrib-
utors and the Latin American market

. SPRAGUE ELECTRIC COMPANY is
expanding its Pacific Coast manufac-
turing facilities with the construction
of a new plant of more than 21,000
square foot capacity at Visalia, Calif.
The new factory will house all manu-
facturing facilities presently located at
the Venice, Calif. headquarters . . .
MOTOROLA COMMUNICATIONS &
ELECTRONICS INC. has built a new
Dallas, Tex. administrative headquar-
ters which will administer the ten-state
southern sales area. The building, com-
plete with parking area for 42 cars,
has been constructed on a 42,000
square foot tract of land in the Brook
Hollow Industrial District about five
miles from downtown Dallas . . .
Ground has been broken at the site of
the new CBS LABORATORIES in Stam-
ford, Conn. When completed, the mil-
lion-dollar building will provide re-
search and development facilities for
a scientific and administrative staff of
150 persons. The laboratory is on High
Ridge Road near the Merritt Parkway.

* * %

J. BURTON HENRY has been appointed
sales manager of the new products di-
vision of International Resistance
Company of Phila-
delphia. He will
also continue to
serve in his present
capacity as sales
administrator.

He joined the
company in 1944
and since then has
held a variety of
positions. During World War II he
was with the Army-Navy Electronics
Production Agency. Previously he had
bheen associated with Brunswick Radio
Company, Kolster Radio Company,
and Atwater Kent.

Mr. Henry attended the Towne Sci-
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Frontol resonator —;
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Madel 951 CRYSTAL CARDIOID

Low frequency sound entrance

Mid-frequency sound entrance

inertance prevents entrance
of mid and high frequencies

-

Low frequency cavity

Model 664 DYNAMIC CARDIO!ID
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9 High frequency — A
sound entrance Diophragm-—

Front sound entronce -—

High frequency sound entrance

CARDIOID!
COMPETENT!

-
%70; VARIABLE-D MICROPHONE

DEL 95I

NEW Model 951 Crystal Cardioid. This latest addition
to the E-V line uses the same Variable-D principle
LIST, LESS STAND as E-V’s broadcast cardioids. It assures uniform
directivity and high discrimination. Response is 50
to 11,000 cps. Has chrome-finished, pressure-cast
case, on-off switch. Just $49.50 list, less stand.

S (O DYNAMIC CARDIOID

Low frequency Breoth blast ond wind shieid — |

A /s the finest of its kind!

NI ” ' J/4 Guaranteed to outperform all others. Unidirec-
tional high-fidelity Model 664 produces highly

directional sound selectivity; reduces pick-up
= i | due to ambient noise up to 50%; has smooth,
/ : peak-free response at all frequencies from 40
/ to 15,000 cps. Convenient on-off switch,
) chrome finish........ $85.00 List, less stand.

ELECTRO-VOICE OFFERS THESE HIGHLY INFORMATIVE BOOKLETS
FOR THE PROPER SELECTION OF MICROPHONES ...

Front sound entranco |

Breath olast and wind shield

\ The ABC’s of Micro- Public Address and Gen-
phones. Explains in detail eral Purpose Microphone

‘3‘ the various applications of Catalog. Packed with in-
all types of microphones. formation on Electro-Voice
Tells how to get the best P.A. and G.P. mikes. Illus-
results in each application. trations and pricesincluded.
Write for Bulletin N82. Write for Bulletin N82.

D aphragm Frontal resonator

NO FINER CHOICE THAN—

ELECTRO-VOICE, INC. ¢ BUCHANAN, MICHIGAN
Ixport: 13 East 40th St., New York 16, U.S.A. Cables: ARLAB
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Convince yourself at no risk that CENTURY instrunients are
indispensible in your every day work.

SHIPPED ON APPROVAL

SEND NO MONEY — NO C.O0.D.

Examine instruments for 10 days before you buy ... Only then,
when satisfied pay in “easy to buy’’ monthly instaliments,

Just 2 settings on the NEW
\. FAST-CHECK TUBE TESTER

Model FC-1
tests all tubes completely, accurately
and in seconds — RIGHT ON THE SPOT

The FC-1 is the only tube tester in its price
range to give a complete tube test of over
600 tube types in seconds without multiple
switching or annoying checking of ‘roll charts.
You make every call pay extra dividends by
merely showing your customer the actual con-
dition and life expectancy of the tube. The
extra tubes you sell each day will pay for the
FAST-CHECK in a very short time.

WIDE RANGE OF OPERATION

Checks quality of over 600 tube types, which
covers more than 99% of all TV ond radio
tubes in use today, including the newest seriess
handsome string TV tubes, auto battery-type 12 plate-volt
hand-rubbed tubes, 0Z4s, magic eye tubes ond gas regye
oak carrying lators m Checks for cathode-heater and cathode-
N luabl s case 9rid shorts and detects inter-element leakage
Save valuable servic- vp to 1.5 megohms = Checks for life expectancy.

ing time and earn Mode! FC-1W 35850 Mode! AD-1 PICTURE TUBE ADAPTER - Also
extra money with factory wired net Ovailable for the FC-1.Checks oll plcture tubes
the FC-1 (including the new short-neck 110 degree RCA-type

picture tubes) for cathode emission, shorts and
Mm!el‘FC-lK s4 50 life expectancy. Also rejuvenates and restores
semi-kit form cathode emission of weak picture tubes.
Mode! AD-1 {factory wiredonly). ......... $4.50

Net

OUTSTANDING VALUE FEATURES

Checks each section of multi-purpose tubes simultaneously. If one section is defective the tube will
read ""Bad’’ on the meter scale m 41 tube sockets accommodate all present and future tube types
# Less than 10 seconds required to test any tube m Large D’Arsonval type meter is extremely sensi-
tive, yet rugged . . . with two multi-color “Good-Bad’’ scales m Selection of 12 filament voltages m Line
isolated m 7-pin and 9-pin straighteners mounted on panelm Large easy-to-read quick reference chart
for over 600 tube types in use today m New tube listings furnished periodically.

Here’ A
€re’s an in-circuit condenser tester that does the whole job!

The IN-CIRCUIT CONDENSER TESTER "=

CT-)

Actuall i

fail, T:es"er::n’enn:::s'?z:s °Vef' v ther in-circuit condenser testers
e o i :

for every e 9 operation mokes it an absolute must

Checks iﬂ-CifCU., alit ding leaka. r ope;
11! Quali i i shorts, ns,
N - Y . .. includi g k ge, sh P
cmcll |n1er]m;nems -Vallue of all condensers 200 mr’nfd '0’5 mfd’
LJ E' _e:"o ytics for quality — ap size m Transf rmer, f 3 + 1
i : ; Y Y st stormer, socket and

Checks out-of-circuit: Quality . .

- ! . including leakage,
opens and intermittents m Value of all candensers 50 emr::ldor::

any si i
300 megohms m New or unknown cond:nsslezres. High leakage to

JUST A FEW FEATURES OF THE CT-1

. §
Ul'ru-sensmve 2 tube drift-free circuitry m Multi-color scale gives simul- Model CT-1 A 534 95
taneous rea mgs o oth qu Y and value
O ead f both ality and ue In

® Cannot dumuge circuits ectronic eye balance in icator for even ode - S 4
[ m Elect < bal dicator for Model CT 1K 95
greater Gccuracy w Line isolated m FU“Y shielded. kit form 2 Net

ot Mo S e S D NN D N SN VR S GEEN  GEEN P U SURAO NN BN B S B A s e

CENTURY ELECTRONICS CO., INC. 00”557 Sineere, n. v.

Please rush the instruments checked for a 10 doy examination period. If satisfied | agree to pay the
down payment within 10 days and the monthly installments as shown. If not completely satisfied
1 will return the instrument within 10 days and there is no further obligation. It is understood there
will be NO CARRYING CHARGES, Should | fail to make payment when due, the fult unpaid batance

shall become dve and payable at once, [J Model FC-1W (wired) $58.50
$14,50 within 10 days. Balance
$11.00 monthly for 4 months,

(1 Model FC-1K (semi-kit)....$48.50
$12.50 within 10 days. Balance

i $9.00 monthly for 4 months.

1 Model AD-1 CRT Adapter... $4.50

[ Model CT-1W (wired)...... $34.95

............................................................ $9.95 within 10 days. Balance
$5.00 moachly for 5 months.

[J Model CT-1K (kit)......... $24.95

.............................. $9.95 within 10 days. [alance

.B. Mineola, N. Y. $5.00 monthly for 3 months.
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entific School of the University of
Pennsylvania. He is president of the
Philadelphia Chapter of the Armed
Forces Communications and Electron-
ics Association.
* * &

DONALD G. FINK, director of research
of Philco Corporation, has been elected
president of the Institute of Radio
Engineers for 1958. He succeeds John
T. Henderson, principal research offi-
cer of the National Research Council,
Ottawa, Canada, as head of this inter-
national society of 62,000 radio engi-
neers and scientists.

Serving with Mr. Fink is Carl-Eric
Grangqgvist, director of Svenska Aktie-
bolaget Gasaccwmulator, Stockholm-
Lidingo, Sweden who succeeds Yasu-
jiro Niwa of Tokyo as vice-president.

Elected as directors for the 1958-
1960 term are G. S. Brown, professor
and head of the Department of Elec-
trical Engineering at MIT and W. H.
Doherty, assistant to the president of
Bell Telephone Laboratories, Inc.

E 5
ROBERT D. BROWNING, former record-
ing enginecer for RCA Victor Rec-
ords, has joined the research and engi-
neering staff of
ORRadio Industries.

His most recent
connection was
with RCA in Chica-
go where he was
chief engineer and
manager of record-
ing. He joined the
company in New
York City as a technician after three
vears service in the Army Signal
Corps during World War II. He was
later promoted to recording engineer.

A native of Selma, Alabama, Mr.
Browning is a graduate of Alabama
Polytechnic Institute at Auburn where
he received his B.S. in electrical engi-
neering. He is a member of the Audio
Engineering Society.

* * *
DANIEL P. KNOWLAND, JR. has been
upped to the post of assistant general
manager of Heath Company. He was
formerly comptroller and assistant sec-
retary, having joined the firm in 1955
after serving as assistant comptroller
of Daystrom, Inc., parent firm to Heath
... JAMES HERVEY is the new market-
ing manager in charge of consumer
products for American Electronics, Inc.
He will be responsible for the sale of
the firm’s “Concertone” and ‘“Amer-
ican” lines of tape recorders . . . The
Hoffman Radio Division has announced
the appointment of TOM E. MUMFORD
to the new post of sales manager for
hi-fi and radio. He has been with the
firm since 1952 . . . Elgin National
Watch Company’s electronics division
is the responsibility of DONALD A.
SUTHERLAND who has recently been
named general manager . .. SAM NOR-
RIS, president and chairman of the
board of Nuclear Corporation of Amer-
ica, Inc., has been named assistant
director of the Electronics Division,
Business and Defense Administration,
U. S. Department of Commerce . . .
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RCA INSTITUTES offers you the
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
for only one study group at a time.

RCA INSTITUTES, Inc. tcme study Dept. N-28
350 West Fcurth Street, New York 14, N. Y.

Without obligation, send me FREE 52 page CATALOG on Home
Study Courses in Radio, Television and Color TV. No salesman

Name. . e
please print
AddresstTrmg v ol P SEETL Mo B nondlIS 006 3w bisd 1 G PIL L W A
L ————— - Gty cos ttoms - o o 1 = e p o BRSNS Zone. . ...... State. ... ........ ...,

Korean Vets! Enter discharge date. ... .. ... ... .. . L iiii.,

In Canada — RCA Victer Co., Ltd.
3001 Cote de Liesse Rd., Montreal 9, Que.

To save time, paste coupon oa pestcard,

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

Detailed information on request
February, 1958 N
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Music In Your FM Di/
with NEW

JrroLD FM Range Extender !

Simply connect a Jerrold FM Range Extender between the antenna

0’3cover the Hidden

and your FM tuner or receiver...and enjoy all the FM stations
you've wanted fo hear! Jerrold’s FM Range Extender pre-amplifiers
boost the strength of signals at the antenna 18 times. .. bring in
distant stations you never heard before...increase the enjoyment

of stations you now receive.

Features:
% 20 DB S/N ratio with

0.6 uv input
% High RF gain and output
* Full FM band width
Available in two models for

either indoor or outdoor
operation.

Indoor Model 406A-FM

. USE YOUR TV ANTENNA

el Use lJerrold’s popular low-cost MULTI SET

““y TO IMPROVE FM RECEPTION

< COUPLER to connect your FM receiver to your
TV antenna ... for greater FM pleasure.

See The Jerrold FM RANGE EXTENDER and MULTI SET COUPLER
at leading distributors or wrife:

JERROLD S van

Dept. PD 27, Philadelphia 3, Pa.

The Semiconductor Division of Hoff-
man Electronics Corporation has named
PERRY L. TOBACK as head of appli-
cation engineering and RICHARD L,
WHITE to the application engineering
group . . . LEE GUNTER, JR. has been
named chief development engineer of
Shure Brothers, Inc. while ROBERT
TROXEL has heen appointed chief prod-
ucts engineer for the firm . . . SAM
P. KARR has heen named editor of
the “NEDA Journal,” monthly publi-
cation of the National Electronics Dis-
tributors Association . . . The appoint-
ment of DONALD W. COLLINS to the
newly created position of special sales
representative, high-fidelity instru-
ments, has been announced by the
radio and television division of Syi-
vania Electric Products Inc. . . . The
board of directors of International
Resistance Company has elevated
WALTER H. POWELL, director of in-
dustrial relations, to a vice-presidency

Minnesota Mining & Manufac-
tnrzng Co. has promoted ALBERT J.
BLOWER to the post of Los Angeles
branch sales manager of its magnetic
products division. He has been with
the branch since 1953 . . . LEE J.
GOODMAN has been named indus-
trial sales manager of Newark Elec-
tric Company’s newly expanded west
coast branch in Inglewood, Calif. . . .
P. R. Mallory’s electronic division has
appointed T. M. FITZGERALD to the
post of general sales manager.

* * *

JOSEPH F. DEGEN has been named vice-
president in charge of manufacturing
for the Weston Electrical Instrument
Corp., a subsidiary
of Daystrom, Inc.

Prior to his new
appointment, Mr.
Degen was manu-
facturing superin-
tendent for Interna-
tional Business Ma-
chines Corp. at its
_Poughkeepsie plant.
He joined IBM in 1946 and was ap-
pointed superintendent in 1953. Prior
to that he spent seven years in a civil-
ian capacity with the Ordnance Depart-
ment at Watervliet Arsenal.

He is a member of the A.SM.E., the
American Society for Quality Control,
and the American Management Asso-
ciation. He will make his headquarters
at the Newark, N. J. plant.

* * *

INSTITUTE OF RADIO ENGINEERS has
announced that the 1958 W.R.G. Baker
Award will be given to R. L. Kyhl and
H. F. Webster of the General Electric
Company Research Laboratory for
their paper entitled ‘“‘Breakup of Hol-
low Cylindrical Electron Beams” which
appeared in the October 1956 issue of
“IRE Transactions on Electronic De-
vices.” The award is given annually to
the author or authors of the best paper
published in the ‘“Transactions of the
IRE Professional Groups.”

Arthur Karp of Bell Telephone Lab-
oratories, Inc., Holmdel, N. J. was
named recipient of the 1958 Browder

(Continued on puge 168)
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make this possible.

HFS2 Standard Speaker System — revolutionary new
generic type of system — incorporates the slot-loaded
conical horn** and omni-directional cone tweeter.**
More sonic detail, more naturally, throughout the
audio spectrum. No other commercially ~available

systemr approaches it in over-all musical quality &

technical excellence. 45-20,000 cps essentially flat;

clean useful range 30-40,000 cps. Impedance 16

ohms. HWD: 36” x 15%” x 111%”. In Walnut or
Mahogany, $139.95. in Blonde, $144.95.

HFT90 FM Tuner equals or surpasses wired tuners
up to 3X its cost. New, pre-wired, pre-aligned, tem-
perature-compensated ‘‘front end’’ — drift-free.
Sensitivity, 1.5 uv for 20 db quieting, is 6X that of
other kit tuners. DM-70 traveling tuning eye.
Response 20-20,000 cps*1 db. Cathode follower &
multiplex outputs. Kit $39.95*, Wired $65.95*. Cover
3.95. *Less cover, excise tax incl.

HF61A Preamplifier, providing the most complete
control & switching facilities, and the finest design,
offered in a kit preamplifier, ** . , . rivals the most
expensive preamps . . . is an example of high
engineering skill which achieves fine performance
with sinple means and low cost.”” — Joseph Marshall,
AUDIOCRAFT, HFE1A Kit $24.95, Wired $37.95, HF61
{with Power Supply) Kit $29.95. Wired $44.95.

HF60 60-Watt Ultra Linear Power Amplifier, with Acro
T0-330 Output Transformer, provides wide band-
width, virtually absolute stability and flawless tran-
sient response. ' . . . is one of the best-performing
amplifiers extant; it is obviously an excellent buy.”
—AUDIOCRAFT Kit Report. Kit $72.95. Wired $99.95.
Matchirg Cover E-2 $4.50.

Prices 5% higher in the West

February, 1958

BETTER ENGINEERING Since 1915 EICO has pioncered the
concept of test instruments in easy-to-build kit form — has become world-famous
for laboratory-precision instruments at low cost. Now EICO is applying its vast
experience to the creative enginecring of high fidelity. Result: high praise from such
authoritics as Canby of AUDIO, Marshal' of AUDIOCRAFT, Holt of HIGH FIDELITY,
Fantel of POPULAR ELECTRONICS, Stocklin of RADIO TV NEWS, etc. —

as well as from the critical professional engineers in the field.

SAVE 509, Mass purchasing, and a price policy deliberately aimed to encourage mass sales,

EASY INSTRUCTIONS You need no pravious technical or assembly experience to build any

EICO kit — the instructions are simple, step-liy-step, “beginner-tested.”

DOUBLE 5-WAY GUARANTEE Both EICO, and your neighborhood distributor,
guarantee the parts, instructions, performance . .
calibration at nominal cost . . . for any EICO kit or wired unit.

BEFORE YOU BUY, COMPARE At any of 1200 neighborhood EICO distributors
coast to coast, you may examine and listen to any EICO component. Compare
critically with equipment several times the EICO cost — then you judge.
You'll see why the experts recommend EICO, kit or wired, as best buy.

+ Thousands of unsclicited testimonials on file,

. as well as lifetime service and

HFS50 50-Watt Ultra-Linear Power Amplifier with ex-
tremely high quality Chicago Standard Qutput Trans-
former. Identical in every other respect to HF60 and
same specifications up to 50 watts. Kit $57.95. Wired
$87.95. Matching Cover £-2 $4.50,

HF30 3@-Watt Power Amplifier employs 4-.EL84
high power sensitivity output tubes in push-pull
parallel, permits Williamson circuit with large feed-
back & tigh stability. 2-EZ81 full-wave rectifiers for
highly rzliable power supply. Unmatched value in
medium-dower professional ‘amplifiers, Kit $39.95.
Wired $62.95. Matching Cover E-3 $3.95.

HF-32 30-Watt Integrated Amplifier Kit $57.95.

Integrated Amplifier with complete
‘“‘front end'" facilities and Chicago Standard Qutput
Transforrer. Ultra-Linear power amplifier essentially
identical to HFS0. The least expensive means to the
highest audio quality resulting from distortion-free
high power, virtually absolute stability, flawless
transien: response and ‘‘front end’ versatility.
Kit $69.95. Wired $109.95. Matching Cover E-1 $4.50.

“'For those who have been looking for a well-
engineered yet inexpensive dower ampliier, the
newly-released EICO Model FF20 unit might offer
a simple solution to their problem. Not cnly does
this unit provide 20 watts of power but the cir-
cuit incorporates a preamplifier and a variety of
controls on a single chassis. *

HF20 20-Watt Integrated Amplifier, complete with
finest preamp-control facilities, excellent output
transformer that handles 34 watts peak power, plus
a full Ultra-Linear Williamson power amplifier circuit.
Highly praised by purchasers, it is established as
the outs-anding value in amplifiers of this class.
Kit $49.95. Wired $79.95. Matching Cover E-1 $4.50.

"The new EICO ‘standard’ speaker system . .
produces sound that to my musical ears rates as
excellent, from high top to clean low bottom."

HF12 12-Watt Integrated Amplifier, absolutely free of
‘‘gimmicks’’, provides complete *“front end” facili-
ties & true fidelity performance of such excellence
that we can recommend it for any medium-power high
fidelity application. Two HF12's are excellent for
stereo, each connecting directly to a tape head with
no other electronic equipment required. Kit $34.95.
Wired $57.95.

HFS1 Two-Way Speaker System, complet: with fac-
tory-built cabinet. Jensen 8” woofer, matciing Jensen
compression-driver exponential horn tweeter. Smooth
clean bass; crisp extended highs. 70-12,000 cps = 6
db. Capacity 25 w. Impedance 8 olwns. HWD:
117 x 23" x 9”. Wiring time 15 min. Price $39.95.

THE HI-FI EXPERTS SAY:

William A, Stocklin, Editor, RADIO TV NEWS

Edward Tatnall Canby, AUDIO Magazine
TURN PAGE FOR OTHER EICO AD.

**Patents pending by Hegeman Laboratories




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!

34

Priges 5% higher on West Coast.

NEW!
TV-FM SWEEP
GENERATOR &

MARKER #368

; 8y WIRED
wﬁ.f 36995 sl 19%

Entirely electronic sweep circuit (no mechanical
devices) with accurately-biased inereduetor for
excellent linearity. Extremely flat RF output: new
AGC clreuit automatically adjusts osc. for max.
output on each band with min. ampl. variations.
Exceptional tuning accuracy: edge-lit hairlines
eliminate parallax. Swept Ose. Range 3-216 m¢ in
5 fund. bands. Variahle Marker Range 2-75 mc in
3 fund. bands; 60-225 m¢ on harmonic band. 4.5
mec Xtal Marker Osc., xtal supplied. Ext. Marker
provision. Sweep Width 0-3 mc lowest max. devia-
tion to 0-30 mc¢ highest max. dev. 2-way blanking.
Narrow range phasing. Attcnuators: Marker Size,
RF Fine, RF Coarse (4-step decade). Cables: out-
put, 'scope horiz., ‘scope vertical. Deep-ctched
satin aluminum panel; rugged grey wrinkle stecl
cabinet.

£ '
AT N

,-—-.- e 1w

1"’

NEW! RF .
SIGNAL GENERATOR , - &= =
#324 @

KIT WIRED 55 @
$94% 539" a‘@‘c %5

150 kec to 435 me with ONE generator! Better
value than generators selling at 2 or 3 times its
cost! Ideal for IF-RF alignment, signal tracing &
trouble-shooting of TV, FM, AM sets; marker
gen.; 400 cps audio testing; lab. work. 6 fund.
ranges: 150-100 ke, 400.-1200 ke, 1.2.3.5 mec,
3.5-11 me, 11-37 me, 37-145 mec; 1 harmeonic
band 111-435 me. Freq. accurate to *=1.5%; 6:1
vernier tuning & excellent spread at most impor-
tant alignment {reqs. Etehed tuning dial, plexi-
glass windows, edge-lit hairlines. Colpitts RI" osc.
directly plate-modulated by K-follower for
improved mod. Variable depth of int. mod. 0-50%
by 400 cps Colpitts 0sc. Variable gain ext. ampli-
fier: only 3.0 v nceded for 30% mod. Turret-
mounted coils slug-tuned for max. accuracy. Fine
& Coarse (3-step) RF attenuators. RF output
100,000 uv; AT sine wave output to 10 v. 50-chm
output Z. 5-way jack-top binding posts for AT in/
out; coaxial connector & shielded cable for RF out.
12AU7, 12AV7, selenium rectifier; xmfir-operated.
Deep-ciched satin aluminum panel; rugged grey
wrinkle steel cabinet.

TURN PAGE
FOR MORE
EICO VALUES

} NEW! DYNAMIC
U9 ® J CONDUCTANCE
“be » JTUBE & TRANSISTOR

o tHtHHT je TESTER # 666

s Ao o ] KIT WIRED
. l =X = 7. 36995 510995

COMPLETE with steel cover and handle.

SPEED, case, unexcelled accuracy & thoroughness.
Tests all receiving tubes (and picture tubes with
adapter). Composite indication of Gm, Gp & pecak
emission. Simultaneous sel of any | of 4 combina-
tions of 3 plate voltages, 3 screen voltages, 3 ranges
of continuously variable grid voltage (with 5%
accuriate pot). New series-siring voltages: for 600,
450, 300 ma types. Sensitive 200 ua meter. 5
ranges meter sensitivity (1% shunts & 5% pot).
10 SIX.position lever switehes: freepoint connec-
tion of each tube pin. 10 pushbuttons: rapid insert
of any tube element in leakage test circuit & speedy
sel. of individual sections of multi-section tubes in
merit tests. Direct-reading of inter-element leakage
in ohms. New gear-driven rollchart. Checks n-p-n &
p-n-p transistors: separate meter readings of col-
Jector leakage current & Beta using internal dc
power supply. Deep-etched satin aluminum panel;
rugged grey wrinklesteclcabinet. CRA Adapter $4.50

NEW!

COLOR

and Monochrome
DCto 5SMCLAB & TV
5" 0SCILLOSCOPE
460
WIRED
$129%°

o Features DC Amplifiers!

Flat from DC-4.5 mc, usable to 10 mc. VERT.
AMPL.: sens. 25 rms mv/in; input Z 3 megs;
direct-coupled & push-pull thrueut; K-follower
coupling bet. stages; 4-step freq-compensated
attenuator up to 1000:1. SWEEP: perfectly linear
10 cps-100 ke (ext. cap. for range to I cps); pre-
set TV V&H positions; auto. sync. ampl. & lim.
PLUS: direct or cap. coupling; bal. or unbal.
inputs; edge-lit engraved lucite graph screen;
dimmer; {ilter; bezel {its std photo equipt. High
intensity trace CRT. 0.06 usec rise time. Push-pull
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ASTRONOMY
Jodrell Bank
~ Radio
Telescope

By
A. C. B. LOVELL

Director, Jodrell Bank Experimental Station

which has been built at Jodrell

Bank in Cheshire, England, for the
University of Manchester has recently
been put in operation. It is to be used
with two distinct types of radio equip-
ment for the exploration of the uni-
verse: first, as a receiver to pick up
the radio waves which are generated
in the remote parts of the universe,
and second as a combined transmitter
and receiver for investigations within
the solar system using the radio echo
or radar technique. It was this latter
that was recently made such good use
of in the tracking of the Soviet earth
satellites that were launched a few
months ago.

First of all, however, it may be
useful to say a few words about the
fundamental reasons which led to the
idea of such a huge and expensive in-
strument.

The exciting discoveries in astron-
omy have depended mainly on the
development of optical telescopes of
ever-increasing size. These large tele-
scopes require unusual climatic con-
ditions if their potentialities are to be
realized; the great telescopes of the
twentieth century have been built in
America at Mt. Wilson and Palomar.

The 100-inch telescope on Mt. Wil-
son came into operation just after
the First World War and, in the hands
of the American astronomers, it re-
vealed a universe of unforeseen im-
mensity. Hitherto, the assemblage of
stars was believed to be contained in
a relatively small volume some few
thousand light years in extent, with
the sun and planets near the center.
The many nebulae to be seen in the
telescopes were thought to be diffuse
objects lying within this system. But
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THE great steerable radio telescope

Giant 250-foot radio telescope, standing amid Cheshire farmland, is tilted for recent tests.

The complete story about the powerful new tool that has

been making headlines tracking the Soviet satellite.

this new telescope revealed that the
Milky Way system, or local galaxy,
was disc-like in structure, extending
for 100,000 light years across its plane
and containing about 10,000 million
stars. Moreover, Hubble’s investiga-
tions with the telescope soon convinced
his colleagues that many of the neb-
ulae were external to this system, and
that the nearest one in Andromeda
must be separated from the local star
system by over a million light years,
and must also contain a vast number

EpIToR'S NoTE: We are proud to welcome
to these pages one of the world’s leading
authoritiecs in the
new science of ra-
dio astronomy. A. C.
B. Lovell, O.B.E.,
F.R.S. is Professor
of Radio Astrono-
my at the Univer-
sity of Manchester
in England and has
been Director of
Jodrell Bank KEz-
perimental Station
gince 1931

Born in 1913, Lo-
vell attended school
in Bristol as well
as the University of Bristol. He began
hig teacking career in 1936 at the Umni-
versity of JManchester, worked at the
Telecommunications Research Establish-
ment from 1939 to 1945, and has since
been teaching at the University of Man-
chester.

In 1946, he was awarded the Order of
the British Empire and in 1955 was made
Honorary Foreign Member of the Ameri-
can Academy of Arts and Sciences and
Fellow of the Royal Society.

Amonqg the books he has written are
“World Power Resources and Social De-
velopment,” “Radio Astronomy,” and
“Meteor Astronomy.” Many of his arti-
cles have been published in leading
physical and astronomical journals.

of stars. Other nebulac were shown
to he similar star systems at even
greater distances. Nowadays, it is
known that the 200-inch telescope on
Mt. Palomar can see nebulae out to
distances of hundreds of millions of
light years, and within the field of view
there must lie an enormous number
of galaxies—perhaps of the order of
a thousand or ten-thousand million.

Origin of Radio Astronomy

In the face of this penetration to
the remote depths of space it seemed
hardly possible a few years ago that
the remaining tasks of observational
astronomy could be other than the
detailed study of the individual stars
and nebulae as seen in the conven-
tional telescopes. But by a strange
twist of fate the Second World War
was to place a new and enormously
powerful tool in the hands of astrono-
mers for the exploration of space, and
the recent discoveries have rivaled in
excitement those made in the last
twenty years with the ordinary tele-
scopes.

Almost all astronomical rescarch
has been carried out with telescopes
and other instruments receiving light
waves emitted by the stars in the
visual part of the electromagnetic
spectrum. Various auxiliary instru-
ments such as photoelectric cells have
been used to extend the studies a
little beyond the visual limits into the
infrared and ultraviolet regions, but
appreciable extension is prohibited
by the absorption caused by water
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Here is a view of one of the great trunnions on which the
giant reflector bow! turns with the control building far below.

vapor and fine dust in the earth’s
atmosphere. Thus, our knowledge of
the universe has arisen almost en-
tirely from the study of stellar emis-
sions in this narrow visual and near-
visual region of the spectrum.

It was, therefore, surprising when
an American engineer, Jansky, dis-
covered at the end of 1931 that radio
waves, apparently emanating {rom
regions beyond the solar system, were
reaching the earth. Jansky's work
caused little immediate interest and
the only important additions to his
results before the Second World War
were made by Grote Reber, an ama-
teur investigator who constructed the
first radio telescope of the type with
which we are familiar today. It was
30 feet in diameter and received radio
waves on a wavelength of about two
meters. The instrument could readily
be pointed to different parts of the
sky and with it Reber confirmed
Jansky’'s discovery that radio waves
were reaching the earth from outer
space.

He found that the radio signals
were strongest from directions near
the center of the local galaxy and
along the plane of the Milky Way, in
fact, that the radio signals were
roughly proportional in strength to
the concentration of stars in the di-
rection in which the radio telescope
was pointing. On the other hand Reber
failed completely to detect any sig-
nals from the bright stars or from
other prominent features visible in
telescopes.

Even today, after many years of
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rapid technical development, only a
very few objects identifiable in the
large telescopes are known to be the
source of some of these radio emis-
sions. Apart from the sun, no one has
yet found radio emission from any
common type of star. On the other
hand, the rare supernovae, or the gas-
eous remains of exploded stars in the
Milky Way, are known to be radio
emitters. Probably most of the radio
waves in the Milky Way come from
such types of object together with
that generated in the interstellar gas
which fills the space between the
stars. The reason why most of the
radio sources, or radio stars, have not
been identified is now believed to
arise from their very great distances
which put them beyond the range of
even the largest optical telescopes.
For example, the second most power-
ful radio source in the sky lies in the
constellation of Cygnus, and this has
been identified as the collision of two
entire galaxies of stars at a distance
of 200 million light years. This is
about the useful limit of penetration
of the 200-inch optical telescope on
Mt. Palomar, and it seems possible
that many of the weaker radio sources
may be similar cases of galaxies in
collision at even greater distances. We
shall return to this when discussing
the uses of the new radio telescope.

New Radio Telescope

The study of the radio emissions
from space is carried out on a wave-
length a million times longer than
the wavelength of the light waves

The method by which the cables are brought on to the mov-
ing portion of the radio telescope. Slip rings are not used.

which are focussed by the conven-
tional optical telescopes. The radio
waves are unaffected by cloud, fog, or
daylight and, in this respect, the radio
astronomer has a marked advantage
over the traditional methods of astro-
nomical investigation. On the other
hand, because of the long wavelength,
it is extremely difficult to achieve any
appreciable resolution. The beam
width, or the angle of the cone in
which the radiation is received, de-
pends on the ratio of the wavelength
to the diameter of the telescope. Thus
to achieve the same resolution as a
very small optical telescope, the aeri-
als of a radio telescope would have to
extend for thousands of miles. The
need for the maximum possible reso-
lution in the radio work has been a
dominant feature of the technical de-
velopments. A great deal has been
achieved by special devices in which
two similar aerial systems, spaced by
several hundred yards, are connected
to common recording equipment. This
type of radio telescope, known as an
interferometer, has been developed in
Cambridge (England) and Sydney.
In an alternative approach, the
physical size of the aerial system is
increased. There are now several
steerable radio telescopes of small size
in existence. Many years ago a large
radio telescope with an aperture of
220 feet was constructed at Jodrell
Bank, but this was fixed to the earth
and could be used only to explore a
small part of the heavens. Experience
with this instrument soon demon-
strated the vital role which could be
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played by a completely steerable tele-
scope of this order of size. The en-
gineering difficulties and expense of
such an undertaking are formidable.
Nevertheless, the results to be antici-
pated were such as to enlist the sym-
pathetic interest of many prominent
scientists when the idea was first put
forward in 1949.

Telescope Crucial Instrument: In
conventional astronomical investiga-
tions, the telescope has been the cru-
cial instrument for the exploration
of space. Successive increases in size
have led to more light-gathering pow-
er and greater resolution, and al-
though the improvements in auxilliary
instruments, such as photographic
plates and spectroscopes, have been
very important, nevertheless the great
advances in observational astronomy
have come primarily from larger and
larger telescopes. The situation in
radio observations is very similar:
whereas large optical telescopes are
required to improve the light-gather-
ing power and the resolution, large
radio telescopes are required in order
to be able to pick up faint signals at
greater distances from the earth as
well as for greater resolution.

The new telescope is essentially a
paraboloidal steel bowl 250 feet in
diameter, with the focus in the aper-
ture plane, built so that it can be
directed towards any part of the sky.
In principle the motion of the tele-
scope is altazimuth. The bowl, which
weighs about 700 tons, is driven in
elevation by a Ward-Leonard system
through two 27-foot racks from the
dismantled battleship ‘‘Royal Sover-
eign.” These are mounted 170 feet
above ground on two towers which
themselves rotate on a 350-foot rail-
way track to give the motion in azi-
muth. The drive is via two railway
trucks under each tower, again through
a Ward-Leonard system, Four addition-
al trucks, which are undriven, serve
as wind carriages on each side of the
structure. The towers are connected
near ground-level through a heavy
diametral girder system supported on
the central pivot, which is the funda-
mental locating point of the telescope.
The power and instrumental cables
come through this central pivot into
a motor room situated within the
diametral girder immediately above
the central pivot. This room contains
the motor generator sets and controls
for the Wuard-Leonard system that is
cmployed.

17-Foot Gauge Double Track: The
17-foot gauge double railway track on
which the telescope rotates is mounted
on deep-piled foundations which ex-
tend, in some places, 90 feet under-
ground. The various power, control,
and instrumental cables are taken into
an annular laboratory underneath the
central pivot and then through an
underground tunnel to the control
room. This control room houses the
main control racks and console. The
computer system consists of magslip
resolvers working in servo loops to
solve the necessary equations in order
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that the telescope can be given a side-
real movement. A wide range of move-
ments can be selected at the control
desk; for example, automatic sidereal
motion at a given right ascension and
declination, motion in galactic latitude
and longitude, straightforward motion
in azimuth and elevation, and various
automatic scanning movements with
a choice of rasters. Parallax correc-
tions can also be introduced when it
is desired to track a body in the solar
system. There are no slip rings so
that the danger of creating electrical
interference is avoided, and the limit
of motion is 420 degrees, after which
an automatic reversal takes place.

The specification calls for a track-
ing accuracy of at least 12 minutes of
arc at speeds up to 4 degrees per
minute. The maximum slewing speed
is about 22 degrees per minute in
azimuth and elevation. The position of
the telescope in azimuth and elevation
is repeated back to the control room
through magslips driven by accurately
machined chain racks independently
of the driving system. The specifica-
tion requires these positions to be re-
peated to an accuracy of *+ 1 minute
of arc.

Reflecting Membrane 14" Thick
Steel: The reflecting membrane is of
14s-inch thick steel sheet welded from
7000 individual sections of about 3 ft.
x 3 ft. onto the purlins of the steel
framework. It has been essential to
ensure good conductivity across these
welded sections, otherwise the mem-
brane would become very “lossy” at
certain wavelengths. The primary aeri-
al feed is carried at the focus on a
steel tower built up 62% feet from
the apex of the paraboloid. This tower

diminishes in cross-section rapidly
with height in order to avoid obscura-
tion and scattering from the primary
feed. It was, however, essential to
design it with sufficient stiffness so
that no displacement occurred as the
bowl turns over. An important scien-
tific requirement is that easy access
can be obtained to the primary feed
so that the operational wavelength
can be changed readily. Originally it
was intended to have an access tower
which could move out on tracks on
top of the diametral girder to put the
operator in reach of the aerial when
the bowl was inverted. This was later
abandoned in favor of a system where-
by the aerial is mounted on a 50-foot
steel tube which slides into the top
of the aerial tower. With the bowl
inverted this can be winched down
to ground-level and replaced by an-
other 50-foot tube complete with
aerial system. The radio-frequency
cables from the aerial run inside this
tube and can be rcached from a small
platform near the base of the tower
when the bowl is facing towards the
zenith.

In much of the work it will be
necessary to mount the radio-fre-
quency preamplifiers and other parts
of the receiving equipment as close
as possible to the aerial. These essen-
tial units will be contained in a small
laboratory which swings underneath
the bowl. Further laboratory space is
available at the tops of the two
towers. but even Irom those the mini-
mum length of cable run to the pri-
mary feed is about 200 feet. Other
scientific apparatus will be installed
on the base girders; but the main re-
cording apparatus will be in labora-

Here is a view of the Jodrell Bank radio telescope which has been taken from
the operating console at which the controller sits. During the night the great
telescope is illuminated by floodlights in order that the controller may be
able to keep everything in view and monitor the position of the immense bowl.




tories that are situated adjacent to the
control room.

The theoretical curves showing the
beam width and power gain as a func-
tion of wavelength are given in Fig. 1.
Calculations have been made of the
effect of irregularities in the mem-
brane on the power gain, from which
it is clear that, except at very short
wavelengths for which the telescope
is not primarily designed, large dis-
tortions are permissible without any
appreciable effect on the performance
of the telescope, During the next few
months it is hoped to begin the scien-
tific program by establishing these
curves on an experimental basis by
observing certain radio sources at dif-
ferent azimuths and elevations over a
range of wavelengths.

Immediate Tasks

A common feature of the surveys of
radio stars in both northern and
southern hemispheres is the failure to
associate all but a few with celestial
objects visible in the large telescopes.
For example, a recent Cambridge sur-
vey located 1936 radio stars, 1906 of
which were of small angular diameter
and distributed isotropically. Only a
few per-cent of these have been suc-
cessfully associated with known ob-
jects and the surveys in the southern
hemisphere by the Sydney group give
similar results.

The spatial distribution of these un-
identified radio stars has been investi-
gated by plotting log N against log I
where N is the number of radio
sources per unit solid angle with an
intensity greater than I. If the sources
are distributed uniformly throughout
space it is easy to show that the plot
should give a straight line of slope
—1.5, so that any departure from this
relationship will give information
about the variation of spatial density
with distance. The results of the log
N/log I Cambridge plots are very sur-
prising. There is a marked departure
from the expected slope, the experi-
mental curve becoming steeper for
low intensities until a flattening due
to instrumental limitations occurs. The
implication is that the spatial density
of radio stars is constant in the neigh-
borhood of the solar system but pro-
gressively increases with distance. It
is impossible to account for this re-
sult and for the isotropy of the sources
other than by assuming that the in-
crease in slope is taking place at dis-
tances which are comparable with the
limits of observation of the 200-inch
telescope. If, in fact, this spatial dis-
tribution is due to processes on a
cosmical scale, then the results have
a significant bearing on cosmological
theories. In the steady-state or con-
tinuous-creation theories the density
of nebulae should be everywhere the
same and independent of time and
space, since new galaxies are con-
tinually being formed to take the
place of those which move out of the
field of view as a result of the expan-
sion of the wuniverse. On the other
hand, in the evolutionary theories the
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spatial density decreases progressively
with time. In this case we should ex-
pect to find a greater concentration of
nebulae near the limits of the observ-
able universe which corresponds to a
period of time some 2000 million years
ago.

Lead to Further Conclusions: This
is precisely the result which appears
in the radio star distribution, but since
the radio emission from individual
nebula is too weak to be detected at
such distances we are led to further
conclusions about the nature of these
radio sources. Galactic collisions of
the Cygnus type can be shown to
produce radio emission of the order of
magnitude required, and the sugges-
tion is that these sources are colliding
galaxies probably lying beyond the
limit of penetration of the 200-inch
telescope. This is consistent with the
interpretation of the log N/log I curve,
since at the time of several thousand
million years ago both the spatial den-
sity and the number of colliding gal-
axies must have been much greater
than at present.

This interpretation of the log N/log I
curve for the observed radio sources
is therefore in favor of the evolution-
ary cosmological theories. This con-
clusion is, at present, in very great
dispute, particularly as the prelimi-
nary results of the Sydney survey do
not entirely agree with those obtained
in Cambridge. The issue is of the
utmost importance, carrying with it
the possibility of a significant contri-
bution to the main cosmological prob-
lem of the origin of the universe. Be-
fore agreed conclusions can be reached,
the wvalidity of the data must be
greatly increased, and this program
can be expected to form a very promi-
nent aspect of the work of the new
telescope. In the program as planned
now, the telescope will be used on a
frequency of 168 mc. as an element in
an interferometer to measure the ac-
tual angular extent of the sources so
that the effective temperatures of the
individual sources can readily be de-
termined.

Additional Uses: The foregoing is an
example of the use of the new tele-
scope in programs where it will be
used as a receiving aerial. In addition
to this cosmological study on 168 mc.
the telescope is equipped with receiv-
ing systems on 90, 408, and 1420 mec.
for surveys of the distribution of radio
emission from the local galactic sys-
tem and for the investigation of the

Fig. 1. Calculated power gain and beam
width of the 250-foot aperture radio dish.
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strength of the radio waves emitted
by various types of normal extragalac-
tic nebulae.

In addition to this type of work
the telescope will be used as a com-
bined transmitting and receiving aeri-
al. In these radar or radio-echo aspects
of the work, the moon, artificial satel-
lites, and the planets will certainly
figure prominently.

The moon echo experiments show
that the radio echoes are subject to
deep and rapid fading—an effect which
is now believed to be due to a peculi-
arity of the moon’s motion with re-
spect to the earth, known as libration.
The lunar echo apparatus at Jodrell
Bank works on a frequency of 120 mc.
and uses a transmitter giving 10 kw.
in 30 millisecond pulses at a recur-
rence rate of 0.6 per second. The
receiver bandwidth is 30 cps, and ap-
propriate arrangements have to be
made to allow for the Doppler shift
in the frequency of the returned sig-
nal. The most important results ob-
tained with this apparatus concern the
long-period fading (20 to 30 minutes),
which by cross-polarization experi-
ments has been shown to be due to
the rotation of the plane of polariza-
tion of the radio wave as it traverses
the ionosphere (the Faraday effect).
This immediately led to the develop-
ment of a moon echo system by which
the total electron content of the iono-
sphere could he determined.

The magneto-ionic theory shows that
the polarization shift depends on the
total electron content of the iono-
sphere per square centimeter along
the line of sight. Experiments on a
single frequency can give only the
rate of change of the electron content,
and it is necessary to carry out the
measurements on two closely spaced
radio frequencies. Measurements of
the total electron content by this
means indicate that the electron con-
tent is considerably greater than that
estimated on the basis of a simple
parabolic region.

Telescope Removes Handicaps: The
technical difficulties in this work are
considerable, and with the present
aerial system, measurements can be
made only with the moon in transit
for about 10 periods in each lunation.
The new telescope will immediately
remove these handicaps and will en-
able systematic data to be collected
about the total ionospheric electron
content. This is bound to be of con-
siderable importance to our under-
standing of the ionosphere and of
solar terrestrial relationships.

The problem of radio echoes from
the planets is vastly more difficult,
and, as far as is known at present, no
serious attempts have yet been made
to solve it. Success in detecting radio
echoes from Venus would demand an
over-all power sensitivity between a
million and ten million times greater
than that required in the case of the
moon. This assumes, of course, that
the reflection coefficient of the planet
would not be inferior to that of the

(Continued on page 166)

RADIO & TV NEWS



By
WALTER H. BUCHSBAUM

Television Consultant
RADIO & TV NEWS

New Silico
and Germanium
TV Rectifiers

tary and commercial applications,

germanium and silicon rectifiers
are now available at reasonable prices
for use in TV receivers. As a matter
of fact, some recent receivers are using
these diodes as original equipment in
their power supplies.

While these devices are too new for
their ultimate value to be assessed,
they show some interesting promise
with respect to stability, temperature,
and efficiency as compared to more con-
ventional rectifiers used in the power
supplies of TV receivers.

On the basis of size alone, the obvi-
ous and dramatic improvement in
rectification efficiency which is possible
today can be seen in Fig. 1. The heart
of the TV power supply originally was
the power transformer and the vac-
uum-tube rectifier, such as the 5U4
which is shown. It is now possible to
supplant these elements with two
silicon diodes similar to the one shown
in Fig, 1.

Aside from size, silicon diodes are
particularly advantageous in installa-
tions generating high ambient temper-
atures. Such diodes operate, without
derating, up to 125° C. with currents
up to several amperes. Germanium
rectifiers have lower operating temper-
atures, but also exhibit the rectifica-
tion efficiency and ‘“non-aging” char-
acteristics which make both types of
rectifiers attractive for TV application.

ALREADY widely specified for mili-

Semiconductor Rectification

Operation of a vacuum-tube diode is
a familiar phenomenon. Semiconduc-
tors rectify because they are devices or
materials through which current can
flow in only one direction, essentially.
In the case of a selenium rectifier,
rectification occurs at the junction be-
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ere.

semiconductor rectifiers,
small as the Westinghouse silicon diode shown
h The match book indicates relative size.

Fig. 1. The bulky combination of rectifier tube
and power transformer, once the heart of the
TV power supply, has given way to one or two

which may be as

Practical pointers on the semiconductors that

continue to replace tubes in TV power supplies.

tween the selenium and its base. The
selenium coating over the steel plates
is usually quite thin, and the amount
of current a rectifier can safely carry
depends upon the area of the plates. In-
herently, selenium rectifiers are suit-
able only for low-voltage applications;
in order to use them for 117-volt cir-
cuits, several plates, usually five or six,
are connected in series. Selenium recti-

Eprrors NoTE: A check with TV sct
manutacturers shows that, among those
using semiconductor rectifiers in their
power supplies in place of vacuum tubces,
there is no marked trend to indicate that
one type of semiconductor material will
supplant the others in the near future.
While some manufacturers have begun to
use silicon or germaninm rectifiers, others
continue to prefer selenium. With devel-
opment and improvement going relent-
less!y forward in all three materials, it
is impossible to say whether any one of
these three types will eventually show
sufficient superiority over thc others, in
terms of either reliability or econontics,
to be used almost exclusively; nor is it
presently possible to predict which that
type may be. However, while the tech-
nician has had many years during which
to become familiar with selenium recti-
fiers, those made of silicon and germa-
niwm are still new and unfamiliar. There-
fore, since they are being encountered
with increasing frequency, either as orig-
inal equipment in receivers or when they
are offered as replacements for other
types, it is good sense to become familiar
with them and their potential now.

fiers have low resistance in one direc-
tion and a relatively high resistance in
the other direction.

In most TV circuits, their polarity is
so arranged that they pass the positive
portion of a sine wave and stop the
negative. Silicon and germanium recti-
fiers get their rectification properties

from the junction of the base metal
with some impurity. In silicon diodes,
this impurity is usually a small drop of
indium or gold antimony. For ger-
manium diodes, indium or some alumi-
num derivative is used to produce the
desired impurity. Rectification takes
place only at the junction point because
electrons there can move only in one
direction.

The amount of current and the maxi-
mum allowable peak inverse voltage in
a germanium or silicon rectifier de-
pends on the internal construction and
on the amount of heat that can be con-
ducted away from the junction itself.
Compared to the selenium rectifier and
to a vacuum tube, the “forward’ resist-
ance of these new diodes is much less
and the backward or ‘“reverse’” resist-
ance is much greater. For this reason,
there is much less power lost in the
rectifier during the period when cur-
rent passes. There is also much less
leakage current during the non-con-
ductive cycle and, therefore, much less
heat generated at the junction. These
are the basic characteristics that pro-
duce the increase in rectification effi-
ciency.

The construction of silicon and ger-
manium diodes is practically identical.
Both types of rectifiers consist of small
pieces of the semiconductor material
mounted in a hermetically sealed metal
capsule. A typical construction tech-
nique is shown in Fig. 4. The silicon
wafer is welded to a copper piece which
connects to the case, while the “plate”
connection from the antimony dot goes
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Fig. 2. The G-E IN573 germanium diode, rated to 250 ma.

through a glass seal to an external
lead.

Note the fact that the case corre-
sponds to the cathode of a vacuum
tube. The hermetic seal and welded
construction are necessary to prevent
contamination of the semiconductor
material. The large metal area corre-
sponding to the cathode side of the
rectifier is the portion that dissipates
most of the heat. In the replacement
units shown in Figs. 2 and 3, the metal
shell mounts directly on a larger metal
plate intended to dissipate the heat.

Actually, the amount of heat gen-
erated in a typical silicon diode used
for TV power supplies is not great
enough to require special mounting or
radiating fins. In the replacement units
shown, the mounting was adopted
mostly to facilitate replacement of
standard-mount rectifiers. Many of the
new receivers now appearing on the
market use silicon diodes as an integ-
ral part of the power supply, and these
units appear as in the photograph of
Fig. 5, without any special heat-radiat-
ing fins. A typical example is the unit
which, in the mounting shown in Fig.
3, can pass up to 500 ma. and, in the
much smaller case shown in Fig. 5, can
operate at 250 ma.

Typical Germanium Units

General Electric has recently pub-
lished a replacement guide which en-
ables the service technician to substi-
tute a new germanium rectifier for al-
most all rectifier stacks found in re-
ceiver models dating back to 1953. This
unit has been designed with heat-dissi-
pating plates and terminal lugs to fit
into the same place and mounting as

Fig. 4. Construction of silicon diode.
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most of the selenium units it replaces.
A total of seven different types are
actually available, but only three types
will be suitable for replacement. Four
of the new germanium types are in-
tended for new-equipment design and
have special mounting features for
printed circuitry. The type 1N573,
shown in Fig. 2, is a half-wave rectifier
intended to operate from the 117-volt
line and designed for 250 ma. output.
The 1N575 can carry 350 ma. The third
model, 1IN581, is a 250-ma. doubler and
takes the place of two selenium recti-
fiers, or a full-wave stack.

Like their selenium counterparts,

* these diodes have a very low forward

resistance and must, therefore, have a
series resistor of 4 or 5 ohms, to limit
current. In a typical voltage-doubler
circuit, such as shown in Fig. 7, the
average voltage drop across each diode
is only .12 volt with an output current
of 250 ma. These rectifiers can operate
up to 120°F and, their manufacturer
believes, will not show any sign of
aging for the life of the TV receiver.
Exact life expectancies of germanium
rectifiers are not yet available, but,
from tests conducted so far, it would
appear that more than ten years of un-
diminished power output may be ex-
pected from the average unit.

Typical Silicon Rectifiers

Fig. 3 shows some typical silicon
rectifiers, made by International Recti-
fier Corporution, specifically designed
to be used as a direct replacement for
existing selenium rectifiers. Each of
these units is represented as being
equivalent to a selenium rectifier ca-
pable of carrying 500 ma. and, like the
selenium units they replace, the silicon
diodes are used with a series resistor,
usually 5 ohms. The advantages of the
silicon unit are reported to be some-
what higher “B+" voltage, cooler op-
eration, and long life without any
aging.

While the “Unistac” 500 -was de-
signed specifically as replacement for
existing selenium rectifiers, other sili-
con diodes are available without the
heat-radiating fins, to replace rectifier
tubes in equipment using power trans-
formers. Of particular interest to the

Fig. 3. The International Rectifier's silicon “Unistac.”

service technician are those silicon
units which are mounted on tube
sockets for direct plug-in replacement
of many popular vacuum-tube recti-
fiers. A typical example is the S6X4,
shown in Fig. 6, which can be plugged
in to replace the 6X4 vacuum-tube
rectifier shown with it. Another simi-
lar plug-in replacement for the 6X4 is
the TI/680, made by Texas Instru-
ments. The new “B+" circuit is illus-
trated in Fig. 8. In addition to the ob-
vious saving of filament power and
subsequent heat, the S6X4 also has
only a six-volt drop at 70 ma. as com-
pared to 22 volts for its tube equivalent
with this current. Note that the im-
pedance of the transformer itself
serves as the limiting resistor in Fig. 8.

International Rectifier Corporation
is preparing to release other plug-in
units, such as the S6W5 and S5R4GY.
Sarkes Tarzian Incorporated offers a
series of full-wave silicon replacement
rectifiers which can be used as sub-
stitutes for practically any tube recti-
fier. A typical comparison of rectifier
efficiency between the popular 5U4 and
the S5018 silicon replacement shows
that, while the vacuum tube itself dis-
sipates 42.6 watts in a typical circuit,
its silicon replacement dissipates less
than 1.5 watts. The reduction in dissi-
pation means that the silicon unit it-
self will be much cooler and contribute
substantially less heat to the entire
chassis. Cooler operation will prolong
the life of other components as well. In
addition, the silicon replacement is not
subject to the problems of vibration,
emission, and filament-voltage varia-
tion.

Replacing Tube Rectifiers

From what has been said so far, one
might jump to the conclusion that, cer-
tainly as far as vacuum-tube rectifiers
are concerned, one should go right
ahead with a semiconductor replace-
ment on any set that comes in for re-
pair. There are, nevertheless, some
very real limitations.

On the matter of price alone it may
be impractical to make a replacement
for a tube. On the one hand, such units
as the “Unistac” 500 retail at about
$1.50 and germanium rectifiers, like
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the G-E types shown in Fig. 2, also
compare in price to selenium equiva-
lents On the other hand, rectifiers
specifically designed to replace vacuum
tubes run considerably higher. The
S6X4, to illustrate, is quoted as costing
about $20!

Why so great a difference? Units

like the “Unistac” 500 are rated at 117-

volt rm.s. input and are thus entirely
suitable for use where there is no
transformer step-up of the line voltage
before it is applied to the rectifier.
Each of the two silicon diodes built into
the S6X4 assembly, however, is rated
at 400 volts r.m.s. input and a maxi-
mum peak inverse voltage of 1250
volts.

Another consideration when silicon
diodes are contemplated for use in
place of vacuum tubes is the smaller
voltage drop across the silicon diodes
themselves, with the resultant increase
of available “B+’ voltage. While this
may seem highly desirable in some
cases, it can also create problems. In
the case where a 5U4 rectifier is re-
placed, for example, an additional 45
volts of “B+” may be available. If
“B+" was originally 325 volts, it will
thus rise to 370 volts. However, in
many power supplies, the filter capaci-
tors are rated fairly close to the actual
operating voltage intended. Conditions
of high line voltage and frequent
surges may result in “B+" voltages
which approach or exceed the working-
voltage rating of the filter capacitors,
if “B+" is increased. In our example,
the filter capacitors may have been
rated at 400 working volts d.c. At the
instant the receiver is turned on, the
diodes will provide “B+" even though
the various tubes in the set have not
yet warmed up and, therefore, do not
draw any power. This means that the
voltage at the filter capacitors will be
higher than under full-load conditions.
Even though this warm-up surge may
last only a few seconds, repeated excess
voltage will ruin the capacitors within
a relatively short time. Sustained op-
eration at 370 volts and surges up to
400 volts or more would require capaci-
tors rated for, at least, 450 working
volts d.c. It is usually not worthwhile
to replace a 5U4 rectifier and, in addi-

Fig, 5. The diode of Fig. 3 used without a heat radiator.

tion, replace the filter capacitors. For
this reason it may not always be prac-
tical to install a substitute in a particu-
lar TV receiver.

A good rule appears to be that, if the
filter capacitors are rated more than
85 volts above the original “B+"” work-
ing voltage, a semiconductor substitute
would work out. While it is feasible
to use a bleeder resistor to reduce the
surge voltage, the resulting power loss
in the resistor and the heat thus gen-
erated do not make this advisable.

The series resistor used with these
rectifiers limits the amount of cur-
rent that can be drawn through the
rectifier and tends to Kkeep sudden
surges to a minimum. If a short circuit
occurs in the “B+" system of a TV re-
ceiver using silicon or germanium rec-
tifiers, it is possible to burn out the
rectifier in the same manner as a selen-
ium unit or vacuum tube may be
burned out. A fuse or fusible resistor
will protect the rectifier in such in-
stances. Whenever a silicon or ger-
manium rectifier is installed, the tech-
nician should check the circuit to see
whether a fuse of some kind is used.
It is not very difficult or expensive to
add a fuse to almost any existing TV
receiver and, if the customer is advised
of its advantages, the small extra
charge will not be resented.

Test Procedures

The simplest check for a defect in a
“B+" circuit using a silicon or ger-
manium rectifier would seem to be an
ohmmeter test. While such a test will
indicate polarity and show up most
hurned-out rectifiers, it is not a valid
way to measure forward and reverse
resistance. The reason for this is that
the voltage applied through the ohm-
meter will affect the apparent resist-
ance because of the nonlinear diode
characteristic. A much better test uses
a battery, a potentiometer, and a
milliammeter. With the positive bat-
tery terminal connected to the ‘‘plate”
side of the diode, connect the body or
“cathode” to the potentiometer and
milliammeter as shown in Fig. 9. Ad-
just the potentiometer to read about
10 ma. If the battery is reversed., no
current should be measured.
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Fig, 7. A doubler with low voltage drop
using the G-E 1N58] germanium rectifier.
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Fig. 8. Full-wave circuit in which a
TI/680 or S6X4 replaces a 6X4 tube.
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Fig. 9. Semiconductor test set-up.

More elaborate tests on silicon and
germanium diodes are usually not
needed in ordinary service work, but
there are now special diode testers on
the market which can give a more
accurate indication of the diode char-
acteristics.

Other Uses

Silicon and germanium rectifiers will
makKe their appearance in AM and FM
radios as well as in the control circuits
of some new household appliances.
Their application as high-voltage recti-
fiers in TV receivers has been pre-
dicted, but, at the time of writing, no
inexpensive, reliable rectifier of this
type has been announced. In military
equipment, high-voltage rectifiers using
silicon elements are just now coming
into use where reliability, ruggedness,
and rectification efficiency are impor-
tant. The relatively high cost of this
type of rectifier makes its application
to consumer products doubtful at this

time. —30~

Fig, 6. Silicon plug-in 86X1 replaces 6X4 tube rectifier,
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“Automatic

Protects
TV Sets

Adding a 3-step, thermal-delay device protects

the TV receiver by providing gradual warm-up.

stat” to the power input of a TV

receiver or other electronic equip-
ment, the entire circuit can be pro-
tected from surge currents and volt-
ages when the equipment is turned
on, Containing only six electronic com-
ponents—three thermal-delay relays
and three resistors—the simple circuit
described here indeed acts as an auto-
matic rheostat, protecting tubes, elec-
trolytic capacitors, and rectifiers from
damaging surges.

Two years ago the author repaired
an eight-year-old TV set. After re-
placing nearly all the filter capacitors,
it was decided to protect them with a
time-delay relay. A 30-second delay re-
lay was applied to the power trans-
former while a separate filament trans-
former pre-heated the cathodes of the
tubes. When the power supply cut in
30 seconds later, the tubes were ready
to draw their current and no surge
voltage was applied to the filter ca-
pacitors. Not one capacitor failure

BY ATTACHING an “automatic rheo-

Fig. 2. Mounting of resistors and sock-
ets on cake pan before the pan is cut.

occurred during the next two years.
However, a service record shows that
there was one defect. The surge of
current going through the power
supply burned out a rectifier tube at
the rate of one every four months.

More recently, another, similar pro-
tective device was added to a new re-
ceiver to correct the failing of the
former circuit. The series connection
of filaments and the use of selenium
rectifiers in the power supply sug-
gested, as a solution, a stepped vari-
able input of voltages from about 30
volts to 117. Four voltage steps were
achieved by using three time-delay re-
lays which close switches at 10-second
intervals, each in its turn shorting out
one of the three resistors in series with
the TV set. When the set is turned
on, the resistance in series with the a.c.
input goes through an automatic cy-
cle of 325, 175, 25, and 0 ohms.

There is no special requirement for
the chassis pan on which the automatic
warm-up control is built. The author
used an ordinary aluminum cake pan,
8" by 8" by 2", with excess being cut
away just before the finished unit was
mounted in the receiver, as shown in
Fig. 1. Mounting of the octal sockets
and the resistors on that portion of the
cake pan which was used is shown in
Fig. 2. The circuit is shown in Fig. 3.
The three Amperite thermal-delay re-
lays, types 115N010, 115N020, and 115-
NO030, are designed to close respectively
after 10, 20, and 30 seconds from the
time power is applied to them. All are
made in conventional vacuum-tube en-
velopes with octal bases and all use
115-volt heaters so that they may be
placed directly across the line. Each
draws only 2 watts and is designed so
that heater power may be continuously

By
LUTHER A. GOTWALD, Jr.

Fig. 1, The completed
unit may be mounted in-
side the receiver cabinet.

applied. As a result, the extra power all
three relays consume while the re-
ceiver is in operation is not significant.

The delay relays are connected di-
rectly to one side of the power line;
but through the receiver's *“on-off”
switch. One wire on the a.c. input of
the receiver—the one connected to the
“on-off”’ switch—is lifted from its ex-
isting connection and connected in-
stead to the 115N030, last of the relays
to close, as shown in Fig. 3. One side
of each of the three relay switches is
then connected to the wire going to
the set’s “on-off” switch.

Now the three resistors, each a wire-
wound unit rated at 20 watts, are con-
nected in series, beginning with the 25-
ohm unit. The unconnected end of the
25-ohm resistor is then connected to
the unswitched pole on the 115N030.
Connection is then made between the
junction of this resistor with the first
150-ohm resistor and the free pole on
the 115N020. Then the junction be-
tween the two 150-ohm resistors is
connected to the free pole on the 115N-
010. The free end of the final 150-ohm
resistor is returned to the switch. The
three resistors act in conjunction with
the internal resistance of the receiver,
when the switch is turned on, as a volt-
age divider, reducing the input voltage
to the set.

(Continued on page 161)

Fig. 3. Stepped, thermal-delay circuit.
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By W. B. BERNARD
Capt., USN

AN EXTREMELY sensitive galva-
nometer is a very useful device
around the laboratory or shop, how-
ever, it is quite expensive and delicate.
For some applications we may substi-
tute for it a less sensitive galvanom-
eter driven by an electron-tube ampli-
fier. Such a system will work very well
where the signal source has a high im-
pedance which may easily be matched
by the input impedance of the electron-
tube amplifier.

There are other cases where the in-
put signal is furnished from a low-volt-
age, low-impedance source. In such a
case the gain of the amplifier may not
be great enough to compensate for
loss due to the impedance mismatch at
the input of the system.

In the past a high sensitivity galva-
nometer was the only solution to such
a problem but now the transistor is
available to help out. It is a current
amplifier and because it has a very low
input impedance it requires very little
input voltage. Because its input im-
pedance is of the same order as that
of the galvanometer movement, it will
offer a considerable current gain ir-
respective of the impedance of the
signal source.

The amplifier shown in the schematic
will give full-scale deflection of a 100
ra. meter with an input signal of 2.5 to
3 pa. depending on the value of the col-
lector voltage supply.

The amplifier consists of two 2N107
transistors connected in a push-pull
grounded emitter circuit. The input
signal is connected between the bases
of the two transistors and the output
signal is taken from the collectors. The
50-ohm emitter resistors and the 330,-
000-ohm resistors connected from the
collectors to the bases serve to stabilize
the transistor characteristics.
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Transistor
Galvanometer

Amplifier

Front and rear views of galvanometer
amplifier showing the components used.

Ultra-sensitive unit gives full-scale meter

deflection with an input signal of 2.5 to 3 ua.

Since the transistor bases draw cur-
rent it is necessary to have two balance
controls to maintain balance under all
conditions of the input circuit. The
10,000-ohm potentiometer in the collec-
tor circuit is adjusted to give a zero
meter reading with the bases shorted
together and the 250,000-ohm potenti-
ometer is adjusted to give a zero read-
ing with the short circuit removed.
The first time these zero adjustments
are made it may be necessary to go
through this sequence twice.

These adjustments insure that when
there is no external applied signal all
base current is being supplied by the
biasing circuit. Under these conditions
the zero setting is unaffected by vari-

Schematic of galvanometer amplifier,

ZERO ADJ. {OPEN)

O INPUT ©

R:, R=—330,000 ohm, Y5 w». res.
Rs—10,0600 ohm pot

Ri, R:—50 ohm, V5 w. res.
R6—250,000 ohm pot
M—100-0-100 ua. meter

Bi—1.5 to 6 volt battery (sce text)
Vi, Va—“p-n-p” transistor (2N107)

ations in the impedance of the signal
source and the transistor amplifier will
furnish no current to the external
circuit.

The photographs above show the
physical construction of the amplifier.
It is built on a 3” to 4” card of in-
sulating material which mounts di-
rectly on the terminals of the 100-0-100
#a. meter that is driven by the am-
plifier. No attempt was made to com-
press the circuit to a minimum size.
Except for the space occupied by the
two zero-setting potentiometers the
size of the unit could be reduced by a
factor of two or three.

Power for the collector supply may
be taken from dry cells. If maximum
sensitivity and linearity are not re-
quired a single cell will be sufficient.
With a 1.5 volt supply it requires an
input of 3 pa. to cause full-scale deflec-
tion of the meter. If the supply volt-
age is increased to 6 volts, full-scale
deflection is achieved by an input cur-
rent of less than 2.5 ra. Even with a
6 volt supply the total current drain
from the supply is less than 1 milli-
ampere so that the life of the battery
should be about equal to the shelf life.

The present amplifier was not de-
signed with an object of providing ab-
solute accuracy, however, tests so far
indicate that its characteristics are
sufficiently stable to permit its use as a
basis for a voltmeter with a sensitivity
of 400,000 ohms-per-volt. Such a unit
would give most of the advantages of
a v.t.v.m. without requiring an a.c.
power connection or an expensive load
of batteries. —30—
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delity system is invariably concerned

with the question, “Will they be
better next year—or the year after?
Should I buy now or wait?” This
really hinges on a more basic question,
as to how much better high-fidelity
reproduction can get—is there an ulti-
mate in high-fidelity and have we al-
most reached it?

Starting to investigate, related ques-
tions arise, such as: Which is the best
arrangement, a packaged system,
bought all in one unit, or a component
system, where we go and buy separate
pickup, turntable, tuner, preamplifier,
amplifier, and loudspeaker system?
Then, whichever of these systems we
buy, what should we look for in each
section? Where can we expect to find
further improvement in performance
and to what extent? A straightforward
answer to these questions will be of
assistance to the prospective high-fi-
dclity buyer in answering the first one,
as to how much improvement he is
likely to see in “next year’'s model.”

‘I'HE prospective buyer of a high-fi-

Pickup-Tone Arm

Taking phonograph reproducers first,
we will start with the pickup-tone arm
combination. The earliest of these,
many years ago, came as an integrated
unit. The pickup was inseparably part
of the tone arm. Then, in the interest
of versatility and to provide for ready
replacement of the expendable part,
the plug-in cartridge was adopted. Not
only could a new cartridge of the same
type be installed into the original arm,
but the user could go out and buy
another type of cartridge.

The great advantage of this system
is that it enables the user to change
to a better type of cartridge when it
appears. Also arms and pickups can be
chosen separately. These advantages
have been largely responsible for
maintaining the popularity of the in-
terchangeable plug-in arrangement for
these many years. Now some manu-
facturers are reverting to an inte-
grated pickup and tone arm.

The expendable part, the stylus and
its assembly, is usually replaceable or
interchangeable. This makes the unit
readily adaptable to both 3 mil and 1
mil grooves and also makes the ex-
pendable part replaceable. But the
mounting is unique for the particular
pickup and tone arm assembly so it is
not possible to put one manufacturer's
pickup on another's tone arm. They
each come with their own complement-
ary parts.

This development has come about,
because, as pickups near perfection, it
becomes evident that the two do com-
plement one another. One cannot de-
sign a pickup with perfect perform-
ance without considering the arm it
operates in—or wvice versa. But, of
course, this loses the advantage of
versatility.

Phono Preamplifier

Elecctrically, the pickup has to feed
correctly into the preamplifier so as
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Which

way

By NORMAN H. CROWHURST

Should | buy now or wait? Shall it be a packaged

system or one using components? Here are the answers.

to give sufficient output, without over-
loading and causing distortion. Pream-
plifier manufacturers encountered the
problem of how to adjust the gain of
their units so as to readily accept pick-
ups having different output levels.

If the preamplifier is made suffi-
ciently sensitive to accommodate the
pickups with very low output, such as
some of the earlier moving coils, then
it is liable to produce some distortion
in the earlier stages when connected to
a pickup with considerably larger out-
put.

Of course, if the pickup is a ceramic
or crystal, instead of magnetic or
moving coil, a completely different in-
put is used anyway so this is not so
much of a problem. The equalization is
also different for a crystal or ceramic
cartridge than it is for magnetic or
moving coil.

The problem of levels between pick-
up and preamplifier is a two-way one.
Some preamplifier manufacturers have
successfully solved the problem so
their units will operate from pickups
of varying sensitivity—but some have
not, and this throws the problem back
to the pickup manufacturers.

The pickup may be of a design that
provides a wide choice of output volt-
age. It could be made to give quite a
good output and thus give better pos-
sibilities of avoiding hum and noise
pickup. This would yield an effectively
grcater dynamic range from the unit.

The deterrent to using the best pos-
sible output voltage is that the sen-
sitivity is higher and, consequently,
with some preamplifiers overload may
be produced in the earlier stages. It is
true this overload is not strictly due
to the pickup. The same pickup con-
nected to a preamplifier with proper
provision for different levels from the
pickup would sound perfect. But, con-
nected to a preamplifier designed pri-
marily for the low sensitivity pickups,
overload occurs. Then a comparison,
for example, between the older moving
coil types with low sensitivity and the
new high-sensitivity magnetic, can give
the false impression that the newer
cartridge produces distortion, when it
is really produced in the preamplifier
due to the higher level.

With this kind of situation the man-
ufacturer not only has to make sure
his unit performs according to speci-
fication, but he has to guard against
possible wrong conclusions that may
be drawn by the user from distortion
elsewhere in the system. This kind of
problem recurs frequently at different
points throughout the high-fidelity sys-
tem and is a particular headache to
component manufacturers. It could be
regarded as a disadvantage of the com-
ponent approach. But anyone who is
sceking to better his system, by get-
ting improved components as they be-
come available, considers that the
advantages of the component approach
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in this respect outweigh this particular
disadvantage.

Turntable or Record Changer?

This, too, is an old question and has
been discussed several times before.
The present trend seems to be toward
the use of a simple turntable for play-
ing LP’s (and probably 78’s as well in
some instances, for those having an
extensive library of 78 discs). The 45's
were created for a basically different
purpose. Their intent is to provide a
continuous program, for background
music, dancing, or such occasions. This
being the case, the type of low-cost
changer designed for them seems best
suited for the purpose.

The sensible approach seems to be
to use a good turntable for 33 LP’s
and a separate low-cost changer for
45's. Some of the modern multi-speed
turntables do a very good job of pro-
ducing uniform performance on all
specds but, in general, it is usually
possible to get better performances
using the simplicity of drive that can
be employed for a single-speed turn-
table.

The latest announcement in this di-
rection is of an electronically driven
turntable. The 60-cycle line will drive
this turntable at 33 as a single-speed
turntable. Then an additional unit
with a four-way switched oscillator
provides the necessary frequencies to
drive the same turntable at 16, 33, 45,
and 78, with a range of adjustment on
each speed. This approach seems to
show promise of combining the ad-
vantage of mechanical simplicity in a
single-speed drive with multi-speed
operation.
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However, if you are budget minded,
you will probably find a single-speed
drive at lower cost that will give per-
formance indistinguishable from this
new development for most purposes.
There are several good products on the
turntable market that will give really
good performance for some time.

Radio

The important thing to look for in a
radio receiver, whether it comes as a
high-fidelity receiver complete with
power amplifier and loudspeaker sys-
tem, or whether you are bhuying a
separate tuner, is that the receiver
section should be suitable for the lo-
cality in which it will be used. This is
true for both AM and FM reception.

At one time, in answer to the ques-
tion whether one should buy two sep-
arate tuners for AM and FM, or a
combined changeover type, the pref-
erence would definitely have gone to
the two separate units, provided you
could afford it. The only excuse for
taking a combined unit would have
been on the score of cost. But modern
engineering technique has certainly
produced some very good combined
units, so it is not possible to generalize
any more. The choice must be made
on the performance of the individual
components.

In these days when more and more
man-made equipment is producing in-
terference all over the band, an im-
portant feature is the standard of
interference rejection achieved by the
receiving units. Interference can come
in either through the antenna or
through the power line.

Rejection of interference coming in

through the power line can be achieved
by an appropriate type of interference
rejector connected between the supply
outlet and the line cord. This keeps
the interference well away from the
receiver itself,

The kind of interference that comes
in through the antenna is usually of
the short-duration, high-energy-level
type, the duration of the impulse being
only a matter of microseconds and the
energy level many times that of the
received signal.

Without interference suppression
such an impulse will close the set
down, possibly for a period of almost a
second after each impulse. If the im-
pulses are fairly close together—two
or three to the second or more—it can
completely interrupt reception.

The first stage of interference rejec-
tion consists of bypassing these im-
pulses early in the r.f. section of the
receiver, so as to prevent them being
passed on through the rest of the am-
plifier and causing overload-blocking.

This step certainly reduces the
blocking effect of the impulses, but
they can still be quite audible because
the little bit of impulse before the
bypass effect comes into operation
still gets amplified. The audio amplifier
“spreads” it so as to be audible as a
plop or scratch from the loudspeaker.
Interference of this type can still mar
the reproduction considerably by a
rapid succession of plops and scratches.

More modern types of interference
suppressors employ extra tubes and
delay networks to block off amplifica-
tion for the duration of the impulse
and at the same time “hold” the
audio waveform while this blocking
off takes place. This may be regarded
as a three-stage suppressor and this
kind of suppressor is now available on
a good many AM tuners. It may be
regarded as a “must” for high-fidelity.

Of course, it is important to select a
tuner with a suitable bandwidth for
the degree of sensitivity and selectivity
necessary in your location. If you are
fairly close to a few powerful trans-
mitters and these are the only ones
you wish to receive, a wide-band tuner
without too much selectivity or sensi-
tivity will give you higher fidelity
reception than the more sensitive, se-
lective ones made for distant reception.

In the latter case a greater selec-
tivity and possible restriction of the
bandwidth is necessary to avoid inter-
ference between channels. If you are
a “bug” who wants distance as well
as local reception, you need a receiver
with a local/distant switch, which
must be well-engineered.

In FM a similar principle is true.
The sensitivity of the receiver should
suit your locality. If you are very
close to the transmitters you intend
to listen to, there is no point in having
a high sensitivity receiver that may
only succeed in picking up more noise
or interference. If the tuner comes
with a two-way arrangement for ad-
justing for local or distant reception,
this may well serve the same purpose.

45



In FM reception, as with other
realms of high-fidelity, trends are evi-
dent. In the pickup field, at one time
magnetic was the only type of pickup
used. Then came the moving coil and
crystal. Finally, with improved design
we got back to the magnetic as seem-
ing to give the best consistent degree
of performance (although many still
prefer the moving coil). But the possi-
bility that a new design of ceramic will
one day out-perform either should not
he overlooked.

Similarly in FM reception, at one
time the ratio detector achieved a de-
gree of popularity, while for some
time now the limiter/discriminator ar-
rangement has been preferred as the
better type. However, recent develop-
ments in the ratio detector, with an
improved approach to the design,
achieve results at least as good and
possibly a little better. So the trend
will probably swing back toward an
improved ratio detector in the near
future.

Always be on guard against the
sweeping claim that a certain type of
circuit is inherently better than some
other type of circuit. This kind of
statement should always be accepted
with some reserve. Even if it is true
at the time it is made, it would always
be safer to add “at the present stage
of development.” Further development
may always reverse the order.

Unfortunately, in the high-fidelity
business, a large number of ‘“engi-
neers” become “wedded” to a particu-
lar circuit in a quite unscientific way.
They are convinced that a certain cir-
cuit is best and there is no point in
trying another circuit because they
just know it isn't as good. This atti-
tude is certainly a hindrance to prog-
ress.

The Power End

Under this heading we consider the
amplifier and loudspeaker, which bring
another set of problems. Amplifiers
are primarily designed to meet a spec-
ification—to give a certain maximum
power output with an adequately low
amount of distortion and to achieve
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a certain linearity of f{requency re-
sponse. As there is no such thing as a
“standard” loudspeaker impedance, be-
cause individual loudspeakers deviate
in impedance in the widest possible
way, the only way to specify perform-
ance of an amplifier is when it is
loaded with a standard resistance value
equal to the nominal impedance of the
loudspeaker.

Some, from this fact, have accused
the amplifier manufacturer of design-
ing his amplifier to feed a resistance
load and adopting the attitude that it
is not his responsibility what happens
when it is connected to a loudspeaker.
In very few instances—if any-—is this
true,

Most, if not all, amplifier manufac-
turers have made a conscientious effort
to see that their amplifiers perform
at least reasonably well into the aver-
age loudspeaker. Due to the wide vari-
ation of possible loudspeaker imped-
ances, it becomes almost impossible to
guarantee that the amplifier will per-
form wuniformly well into any loud-
speaker. Added to this, the prevalent
stress on performances to a very high
specification into a dummy load (to
which unfortunately we never listen!)
has rather forced the amplifier manu-
facturer’s hand, into producing an am-
plifier to meet a fantastic specification
first and to perform reasonably well
into most loudspeakers that may be
connected to it second.

The loudspeaker manufacturer has
been faced with similar problems. If
one particular amplifier does not per-
form properly when his particular
loudspeaker is connected to it, some-
times his loudspeaker undeservedly
gets the blame.

An example of this situation is illus-
trated by one electrostatic tweeter
manufacturer who has incorporated
networks into his tweeter for the pur-
pose of avoiding the distortion pro-
duced in some amplifiers when the
combined impedance of the woofer and
tweeter, producing resonance, causcs
a widely diverse loading on the am-
plifier.

Strictly, of course, this is none of

the electrostatic tweeter manufac-
turer’'s business. But his tweeter is
liable to get blamed for this misbe-
havior anyway, so for his own ‘pro-
tection” he incorporates a network
into his unit that will guard against
this kind of mishehavior.

In an endeavor to accommodate dif-
ferent types of loudspeakers, so per-
formance will be more uniform,
several amplifier manufacturers have
incorporated variable damping circuits.
Unfortunately this is not the whole
answer either. Most variable damping
circuits, as well as varying the damp-
ing in the region of loudspeaker reso-
nance, also vary the stability margin
or teedback criterion of the amplifier
in other regions. The performance of
the amplifier may be uniform into «a
resistance load throughout the range
of the damping control, but it may not
be uniform when connected to a loud-
speaker.

On the acoustic side of the loud-
speaker, it has to be integrated with
its enclosure and the room in which
it will be used, as well as being cor-
rectly matched to the amplifier. A
loudspeaker unit designed to operate
in a small enclosure for acoustic sus-
pension operation will not serve well
in a large enclosure of the bass-reflex
type, although it may have the right
cone diameter. The fact that one 15-
inch woofer works well in a bass-reflex
enclosure of certain dimensions is not
cvidence that another 15-inch woofer
can be interchanged in the same en-
closure with identical results.

Then, as Mr. Brigg's article in the
August issue shows, there is the mat-
ter of standing waves. These can be
either exaggerated or minimized by the
type of loudspeaker, its enclosure, and
its position. To get the best perform-
ance we have to make a choice that
virtually “integrates” the loudspeaker
with the listening room.

Another question here concerns (a)
the development of the wider range
electrostatic loudspeakers, (b) the
“servo” type loudspeaker, and (c)
other possible developments with the
component system. A difficulty with
the wide-range electrostatic loud-
speaker, even when this range only
encompasses from somewhere in the
region of 500 cycles up, is the poor
possibility of achieving any degree of
acoustic damping by electrical coupling
to the amplifier. This is quite possible
with dynamic type loudspecakers, as
evidenced by recent developments
that have been introduced along these
lines.

However, it is not irnpossible that
the clectrostatic type unit can also
be developed in this direction. A sug-
gestion for this would be to develop
a relatively simple negative-capaci-
tance electronic circuit integrated with
the electrostatic unit. This will cancel
the electrical capacitance of the unit,
enabling the basic power amplifier to
be more directly coupled to the acous-
tic load on the electrostatic loudspeak-
er diaphragm.

(Continued on page 156)
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An Electronic
Photoflas

By RICHARD GRAHAM

Construction of compact unit producing
a good flash with only 450 volts is
either battery- or a.c. line-operated.

photography was an expensive

proposition, particularly for the
amateur with limited funds. Irrespec-
tive of whether the common flash bulb
or the older type of high-voltage elec-
tronic flash was used, the cost was
high. Both had inherent disadvantages
which often outweighed the advan-
tages, resulting in what might best be
described as a subconscious reluctance
on the part of the amateur enthusiast
to accept either wholeheartedly.

Flash bulbs, of course, slowed up the
picture taking by requiring changing
after each exposure. In action photog-
raphy this is a distinct disadvantage. It
also required maintaining a stock of
flash bulbs which had to be available
for any photographic occasion which
might arise.

With the advent of the electronic
photoflash, speed light, or strobe light,
call it what you will, these disadvan-
tages were remedied. In fact, other ad-
vantages were soon apparent. The high
speed of the flash could photographi-
cally stop or “freeze” any natural mo-
tion. The duration of the flash was
about l4p00th of a second (the exact
time depended on the power input and
tube). This made the electronic flash a
natural for high-speed action photog-
raphy and wiggly things such as ba-
bies, animals, etc. Furthermore, the
unit was good for over 10,000 flashes—
which meant it probably would outlast
the shutter with which it was used.

However, the high-voltage type of
electronic photoflash had some serious
drawbacks. The voltage required was
in the neighborhood of 2000 to 4000
volts. Generally the power supplies
used to supply this voltage were bulky

UP TO ABOUT five years ago, flash
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insulation re-
quired. Since most of the components
used were special, the cost was high. It
was not uncommon for one of these
units to weigh 25 pounds.

because of the extra

Fortunately, subsequent develop-
ments have reduced the operating volt-
age to 450 volts, making the electronic
photoflash a safe and practical reality.
This relatively low voltage means that
ordinary radio and TV components can
be used with a consequent saving in
size, weight, and cost. While this article
will discuss the theory and design con-
siderations of electronic photoflashes in
general, a description of an economi-
cally constructed flash unit is also in-
cluded which, because of its low cost,
will appeal to all photo-electronic en-
thusiasts.

The basic concept of the electronic
photoflash is simple. A d.c. power sup-
ply of some form is used to charge a
large capacitor. This capacitor is then
discharged through a special xenon-
filled fAash tube by means of a trigger
circuit which is actuated by the camera
shutter contacts.

The power supplies for charging the
large capacitors used in the electronic
photoflash have consisted of dry and
wet batteries, vibrator supplies, a.c.
transformer-type supplies, voltage
doublers and triplers, or any combina-
tion of these. While all of these types
of supplies have been used with suc-
cess, the exact choice represents a com-
promise among three conflicting fac-
tors; namely, size, capacitor charging
rate, and cost. The faster the capacitor
charging rate, the heavier the current-
carrying capacity of the supply, which
usually means a large size. If a smaller
supply is desired at the same capacity,

The completed photoflash
unit that is described in
the article below is shown
here along with a snapshot
that was taken with the
aid of the unit. A pitcher
of water was thrown into
the air and the unit was
flashed. The column of wa-
ter from the pitcher ap-
pears to be suspended
in mid air in the shot.

then the cost will rise quite sharply.

It is felt a happy compromise has
been reached in the unit described by
using a voltage tripler with three 65
ma. selenium rectifiers to produce ap-
proximately 450 volts. The cost for
this type supply is very low, its com-
pactness can be verified from the
photographs of the unit, and the capac-
itors can be brought up to charge
within four or five seconds.

Electronic photoflash units are usu-
ally rated in watt-seconds. This refers
to the energy storing capacity of the
capacitors which is later discharged
through the flash tube. The watt-sec-
onds input can be calculated for any
photoflash from the following formula:

W-8S =% C E*

where: C = capacity in microfarads

E = applied voltage in kilovolts.
Thus we can see that for a given watt-
second input, the capacitor value will
increase as the square of the voltage
change. The higher the operating volt-
age, the less the capacity needed. How-
ever because of the danger involved
with the high-voltage photoflash units
a compromise can be found between
the amount of capacity and voltage
needed by operating in the 450-volt
range.

Since high capacitance units in this
voltage range are commonly used in
TV and radio work, the cost of these
capacitors is very low when compared
to those in the higher voltage range.
Furthermore, even though greater ca-
pacity is necessary with lower voltage
to obtain an equivalent watt-second
rating, the size is considerably reduced
through the use of electrolytics. At
voltages much higher than 450 or so,
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The flcsh unit and the battery case that attaches to camera.

electrolytic capacitors aren’'t too prac-
tical. Actually the cost for these ca-
pacitors can be reduced to 1¢ per mi-
crofarad or less by merely “shopping
around’ a bit.

There are a number of ways of trig-
gering or causing the flash tube to con-
duct. The method used depends upon
whether a high-pressure or low-pres-
sure type of flash tube is used. The
low-pressure, or self-ionizing, tube will
flash when the high voltage is applied
to its terminals. The usual and sim-
plest way of accomplishing this is by
means of a relay, as shown in Fig. 1.

Since the resistance of the flash tub2
is approximately 3 ohms when conduct-
ing, the instantaneous current through
the tube and its associated circuit is on
the order of 150 amperes (assuming an
applied potential of 450 volts). Thus,
because of the low resistances involved,
any possible contact resistance should
be avoided. Unless a special relay is
used, that is, one designed specifically
for this type of service, it is best to
avoid firing by this method. However
this method does have the advantage in
that no high voltage exists in any ex-
ternal cable except for the -ery oried

instant that the flash tube is fired.

The high-pressure type of flash tube
is always connected across the high-
voltage terminals and requires a high-
voltage pulse (10,000-15,000 volts) to a
grid wire on the flash tube to ionize the
gas and start the conduction. This
method eliminates the possibility of
contact resistance in the discharge cir-
cuit. Many systems using the high-
pressure type of flash tube utilize the
discharge of a small capacitor in the
.1-5 pfd. range into a model airplane
ignition coil to produce the high-volt-
age pulse. This capacitor is charged
by means of a high-resistance voltage
divider across the high voltage.

The discharge of the trigger circuit
capacitor can be accomplished directly
with the camera shutter contacts.
However, to reduce the shutter contact
current a more satisfactory method is
to discharge the trigger capacitor by
a relay or thyratron which, in turn,
would be actuated by the shutter con-
tacts. Either of these two methods pro-
vides a simple means of synchronizing
the shutter opening with the flash.
Many camera shutters are designed
strictly for use with the usual magne-
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The power unit has a pilot lamp and delay adjustment on it.

sium fAash bulb. These flash bulbs have
a 5 to 20 millisecond delay between the
time the voltage is applied to the lamp,
i.e., the shutter contacts have closed,
and the time of maximum flash inten-
sity. Since the delay of an electronic
flash is practically zero, some provision
must be made to delay the time be-
tween the shutter contact closing and
the flash. This is done very easily in
the thyratron or relay method by intro-
ducing an electrical delay with resist-
ance and reactance.

A typical circuit for firing the flash
tube by means of a thyratron is shown
in Fig. 2. This method has the lowest
camera contact current, about 1 ma,,
a very good advantage, however it also
adds to the circuit complications.

The relay method represents a com-
promise between the use of a thyratron
and the use of the camera shutter con-
tacts to fire the flash tube. The relay
current is small and the flash can be
easily synchronized. Furthermore,
there is nothing special about the re-
lay. For these reasons, it was used in
the model shown in the photographs. A
typical circuit of the relay firing meth-
od is shown in Fig. 3.

The electronic flash outfit described
consists of a basic power unit (Fig.
4A), and a flash unit (Fig. 4B) to
which can be added, if desired, a boos-
ter unit (Fig. 4C) and a battery unit
(Fig. 4D).

The basic power unit is built into a
box 4"x6"x2" and, when used with the
flash unit, makes up a complete flash
outfit. This unit consists of a voltage
tripler, 200 wfd. worth of capacitor, a
capacitance charge indicator, and vari-
ous parts of the trigger circuit. The
voltage tripler produces approximately
450 volts which, in conjunction with
the 200 u«fd. capacitance, will give a 20
watt-second input to the flash tube.
The capacitance charge indicator con-
sists of the neon lamp PL, and resistors
R; and Rs. The neon will light when
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R2

Rs—100,000 ohm, V3 w. res.

R;, Re—560,000 ohm, V5 w. res.

R;—2 megohm, V3 w. res.
7—200 ohm, V3 w. res.

Rs, Rv—50 ohm, 2 w. pot {Ohmite)

Ci, Co—8 ufd., 450 v. capacitor

Cs—200 ufd., 450 v. capacitor {(made up of
two 60/40 ufd. units)

C,—.1 ufd., 400 v, capacitor

Cs, Cs, Cr, Cs~—60/40 ufd., 450 v. elcc. ca-
pacitors to make up 400 pufd.

Cs—.008 ufd., 1600 v. buffer capacitor

selenium rectifier

SR+—300 ma. selenium bridge rectifier (Federal
1016 or equiv.)

T+—Model airplane ignition coil ("“OK Senior”
by Herkimer Tool and Model Works, Inc.
and available at local model shops or Thor-
darson 22R44)

To—Vib. trans. 240-0-240 @ 40 ma. (Stancor
P-4060 or equiv.)

Ts—Fil. trans. 10 v. @

P-5016 can be used)
RL—Synchronizing relay (Jaidinger FA-103
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Cl SR2 SR3
Ri -\ 1+ + +
AL «
e = s s
e 3 3
§5 & £Rs KEMLITE
+[sr1 +]c2 §5 +|c3 % i oW-2
= Yipur o P pLY alt  (nBatT
==/ soi wa 2 ca 2 CASE},
HoOoO—e 23R4 R6 & T0
8 3 s02| oe E Bl — CAMERA
= - ——_  SHUTTER
9 9 3 ) [ 4 = CONTACTS
T A
—
OB [
. | . t
RLI 2R?
DELAY ADJ
R2
(A) POWER UNIT (B) FLASH UNIT
° SR4 SRS SR6 SR7 l—’?g
"
- T2
@ s2 .
o =4
b z 3
22 C5l C_Sl+ El+ c8|+ \ _JCS 03 <
(,,3 AT TS TS AT O T~ b—E, <
o - - - - 5 = >
.y = == vBI 3
4; [+ = o ~
Zo Lo =—82 a = =
Ea oW = —T
@ o =
w2z zm
= 24 ¥
o &
e o
o ©- i o
+
{C) BOOSTER UNIT (D} BATTERY UNIT {E} BATTERY CHARGING UNIT
Ri—22 ohm, 1 w. res. PL—NE.51 neon lamp available from Allicd as #78E701)
R:—5000 ohm, 2 w. res. SR: SR:, SRs, SR;, SRs, SRi, SR—65 ma. VBi—Four - prong non - synchronous vibrator

{Mallory Type 4-4)

S§i—S.p.d.t. switch

Sz, S+—S.p.s.t. switch

SO1—A.c. connector

SO:—5-wire socket

Pr—5-wire plug

Bi—Two 1Y, volt flashiight cells

B:—6-volt miniature storage batiery (Willard)

Reflector—Sprague #FA-105 to match flash
tube

Vi—150
DW-2)

watt-second  flash tube (Kemlite

Fig. 4. Schematic diagrams for (AR) basic power unit, (B) flash unit, (C) booster, (D) battery unit, and (E) charging unit.

the voltage across the capacitors rises
to approximately 400 volts. This in-
dicates that the capacitors are practi-
cally up to charge and that the unit
is ready to be fired. A second voltage
divider consisting of resistors Rs; and R,
together with capacitor C. and relay
RL, form part of the trigger circuit, the
operation of which was described previ-
ously. The potentiometer R., which is
in series with the relay coil, is provided

Battery unit which converts the photoflash to portable use.
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to give an adjustable delay for syn-
chronizing the shutter and flash. The
adjustment of this potentiometer (R.)
will be described in detail later.

Since FP-type electrolytic capacitors
were used in which the can was the
negative pole, it was necessary to in-
sulate the cans from the case. This was
done to avoid any danger of shock since
one side of the power line is connected
directly to these capacitors. A heavy

kraft or fish paper wrapping provides
sufficient insulation.

The ‘“on-off” switch is a single-pole,
double-throw switch which electrically
serves a dual purpose. In the “on” po-
sition a.c. is applied to the voltage
doubler input. In the “off” position a
5000-ohm bleeder resistor is automati-
cally switched in to discharge the ca-
pacitors.

The flash unit which attaches to the

Inside view of the kasic power unit used for the photoflash.
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camera consists of the battery case
formerly used with the old type flash
gun; a flash tube; a new reflector spe-
cifically designed for efficient operation
with this particular flash tube; and a
housing enclosing the model airplane
ignition coil.

The housing was formed from a
piece of aluminum bent over a short
piece of pipe the same diameter as the
shank of the reflector. A long bolt
through the bottom edge of the U-
shaped housing serves to clamp the
housing to the reflector. The model air-
plane ignition coil is held inside the
housing by means of two fuse clips
over the ends of the coil. The exact
arrangement for the clamp holding the
housing on to the battery case is left
to the ingenuity of the constructor
since it will undoubtedly vary with the
type of flash gun and camera that are
used.

The flash tube is held in the reflector
with a few drops of cement, No socket
was used on the flash tube—rather the
wires were soldered directly to the pins.
After all, with 10,000 or more flashes
between tube changes, no changes are
contemplated for quite some time!

To increase the light output, a boos-
ter unit can be constructed. This in-
creases the input from 20 watt-seconds
to 60 watt-seconds by increasing the
capacitance from 200 wxfd. to 600 ufd.
This increase in light output is particu-
larly desirable for the slower speed
films, for color work, and for working
over greater distances. In the unit
illustrated, four 100 ufd. capacitors
are wired in parallel, insulated (for
the same reason as before), and
mounted in 4” x 6” x 2” box. This is the
same size as the power unit. Con-
nectors are provided on the side of each
unit. The two units are then held
tightly together by means of trunk fas-
teners of the draw type which are
available in most hardware stores.

If cost is no object and the ultimate
in compactness is desired, Sprague
makes a 525 ufd., 450-volt capacitor
(Type FF-1) only 2% inches in di-

Booster unit which attaches to power unit,
- .
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Fig. 5. Chart showing guide number vs
watt-seconds {from G-E photolamp data).

ameter and 4% inches long. Each ca-
pacitor of this type is good for 53 watt-
seconds. Using two of these capacitors
will give over 100 watt-seconds input,
which should provide adequate light
for almost any situation.

Since a 117-volt a.c. source is needed
to operate the power unit, it is nec-
essary to construct the battery-vibra-
tor unit described if any outdoor flash
photography is contemplated. This unit
is actually a small 6-volt d.c. to 450-
volt d.c. power supply which modifies
the flash outfit for portable operation
—free from any and all power lines.
The battery unit is constructed in a
4" x 6” x 3" aluminum box and is fas-
tened by means of trunk fasteners as
before. This allows a quick changeover
from a.c. to battery operation as the
demand for either arises.

Phe circuit is quite conventional and
uses standard auto radio parts (except,
of course, for the miniature 6-volt stor-
age battery). The transformer is a
small auto radio transformer used in
a half-wave circuit. The centertap lead
is taped up. Four selenium rectifiers
are used in series to reduce the volt-
age per rectifier to within its ratings.
The output is fed directly into the out-
put capacitors that are found in the
power unit,

When the flash outfit is battery pow-
ered, the switch on the battery unit is
used to turn the equipment on and off.
This switch should be left on only long
enough to charge the capacitors. If any
appreciable time exists between the
moment the capacitors were charged
and the picture taken, it would be ad-
visable to give the capacitors an occa-
sional “jog.” This is done by turning
the battery unit on for a few seconds
to bring the capacitors up to full
charge again. This conserves battery
power and will lengthen the number of
flashes per battery charge.

With reasonable care taken to con-
serve battery power, at least 40 flashes
per charge can be obtained. This is
considerably more than is ordinarily
taken on one occasion. Since the stor-
age battery is good for at least 150
charge-discharge cycles, the total num-
ber of flashes per battery is over 10,000.
This assumes reasonable battery care,
i.e., not leaving it in an uncharged con-
dition too long, keeping the water up
to the recommended level, etc. . . .

A suitable battery charger can be

constructed with a bridge-type seleni-
um rectifier; a 10-volt filament trans-
former; and a 50-ohm rheostat. A sug-
gested circuit is shown in Fig. 4E. The
rheostat is adjusted to produce a maxi-
mum charging current of 250 ma. in ac-
cordance with the manufacturer’s in-
structions. An ordinary auto battery
trickle charger will also do providing
some series resistance is included to
limit the maximum charging current
to 250 ma.

After the flash outfit has been com-
pleted, it is necessary to synchronize
the flash with the shutter opening be-
fore it can be used in place of the old
flash gun. This is done by adjusting
the time constant of the resistance-
inductance circuit formed by the relay
coil and the series potentiometer R..
As stated previously, magnesium flash
bulbs have a delay of 5 to 20 millisec-
onds. Therefore, this approximate delay
must be introduced by the relay and
R-L circuit.

To synchronize the flash and shut-
ter, the unit is hooked up to the camera
as it would be in normal operation. The
camera lens diaphragm is set to maxi-
mum opening. Now flash the unit at a
blank wall and look through the back
of the camera. Adjust R. so that the
shutter blades appear completely open
when the flash occurs. It would be ad-
visable to check the synchronization oc-
casionally, for example, between rolls
of film. This is because the battery
voltage also determines the delay. For
this reason, it usually isn’t advisable to
synchronize the shutter and flash at
shutter speeds greater than 1/50th of a
second.

While the relay suggested in the
parts list is commercially available, the
constructor can experiment and reduce
the cost by rewinding a small 6-volt re-
lay. This is what was done in the unit
shown. Merely remove what appears
to be half the turns. It isn’t too criti-
cal. Thus the ampere turns is approxi-
mately the same as before, since the re-
sistance of the coil is halved, along with
the number of turns.

An exposure chart is given in Fig. 5.
However the guide numbers, as found
by this chart, may vary but it serves
as a good starting point. A few test
shots will soon give the correction fac-
tors that must be applied to future
exposures.

The completed flash outfit, all set for
portable operation is shown on page 47.
With all three units as shown, the
total weight is only 8 pounds. The
over-all dimensions are five inches high,
four inches wide, and six inches long.
When the flash is used on a.c., the
weight is only 3% pounds and the
height is reduced 3 inches. The con-
struction can be simplified somewhat
from the unit described by combining
some or all of the units. The outfit, of
course, loses some of its ‘‘universal”
features.

However, it is the writer’s considered
opinion that the unit described is an
economical and worthwhile undertak-
ing for the serious photo-electronic en-
thusiast.
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Simple

3-Channel

Mixer

of a piano quintet, difficulties were

encountered when it was found
that the correct balance between piano
and strings could not be achieved us-
ing one microphone. A hasty glance at
catalogues revealed a profusion of pro-
fessional mixers bristling with meters,
gadgets, etc. at prices too high for
the author's wallet, It was decided,
therefore, to construct a mixer to
meet less rigid requirements. It must
be emphasized that the “less rigid
requirements” do not refer to the
fidelity of reproduction, but rather to
the number of extra features included.
The mixer had to be capable of con-
tinuously varying the relative gain
of two high-impedance microphone in-
puts. (Later, a variable input for a
high-level source was added.)

Fig. 1 shows two of the most com-
mon types of transformer-less mixing
circuits. Fig. 1A is probably the more
common because of its simplicity.
Each input has its own gain control
and the output from the tap of each
control is fed, through a series resis-
tor, to a common grid. These isolating
resistors have a very important func-
tion; if they were not present, turning
either control completely counter-
clockwise would ground the grid, cut-
ting off the second channel as well.

It is obvious, however, that consid-
erable signal will be lost in the series
resistors—the main disadvantage of
this circuit. This brings us to Fig. 1B.
In this circuit, two triodes are used
for two inputs, with the plates and
cathodes tied together and the inputs
connected directly to the grids in the
normal fashion. Perhaps analysis of
this circuit is simplified by drawing the

DURING a recent recording session
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Over-all and bottom
views of simple mixer.

By
ROBERT M. VOSS

High-fidelity mixer has provisions for two high

impedance mike inputs plus a high level source.

equivalent circuit, shown in Fig. 1C.
The schematic shows a triode, with
two parallel control grids. Since we
have effectively two triodes in parallel,
the plate resistance of the combination
is equivalent to one-half of that of
the single section operated under the
same conditions. (Each change in plate
voltage will cause twice as much of
a change in plate current.) Getting
back to the grids, it is found that a
change in grid potential will cause
a certain change in the current drawn
by its respective plate, with no affect
on the current drawn by the other
plate. Hence the transconductance re-
mains the same. Substituting in the
formula for amplification factor:

w=GnXxR,
te = GuX R,/2
= /2

where g, equals the amplification fac-
tor of the single triode and p. equals
that of the two sections in parallel. It
is now clear that the R, and g of a
triode operated in this manner are di-
vided by the number of sections in
parallel. For one and a half 12AU7,
the arrangement used in the author's
circuit, under standard conditions, typ-
ical values are: p = 6, R, = 2500
ohms, and Gm (from one grid) = 2400
micromhos.

In addition to mixing facilities, the
use of two high quality mikes neces-
sitates the use of two preamplifiers,
as noise considerations prevent mixing
at a very low level. See Fig. 2. A
12AY7 is used as the input ampli-
fler because of its desirable char-
acteristics as a low-level amplifier.

(Continued on page 164)

Fig. 1. (A) One type of simple triode mixing circuit is shown here. (B) Another
mixer circuit employing two triodes. (C) Partial equivalent circuit of part (B).
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SERVICE
TECHNICIANS

Sl Bl Tan i ALL-AMERICAN
was one of thirteen “All-American

Award” winners. He was cited for install-
ing free TV cables in public schools, aiding
in last January’s flood emergencies, and
for encouraging youths to study electronics.

General Electric honors thirteen men whose

volunteer services to their communities
deserve tangible and public recognition.

T A ceremony held in Washington on December 10th,

thirteen service technicians were awarded trophies and
checks for $500 for use in a community activity or charity
of their preference. These men were selected from hun-
dreds of nominees to receive public recognition of their
extra-curricular activities which contributed to the wel-
fare of their home towns.

General Electric established these awards for radio and
TV service technicians as another step in its program of
giving recognition to independent businessmen for their
contributions to the wellfare of their communities.

The services performed by the winners ranged from
rescue operations in time of disaster to vear-in, year-out
service to the blind, the crippled, the orphaned, or the
destitute. However, the judges readily agrced that theirs
was a difficult task since all of the nominees exhibited a
selflessness which would be outstanding in any community.

Ed Sullivan. Herman Hickman, Wendell Barnes, Wen-
dell Ford, with Irvine D. Daniels, general manager of the
receiving tube division as chairman, named the thirteen
men pictured on these two pages. The service for which
cach was cited is given in the caption appended to the
individual picture.

Rabpio & TV NEws joins in congratulating these out-
standing technicians whose services are a credit to the
industry as a whole. —30—

P

Shilpp DiPaze of Albary.

N. Y. is cctive in Boy
Scoat work anc church act v
itiee and was cited foe Lis
wouk toward higher >us.ness
ethics aad for parforminc frze
rado cnd TV service for
older people ur able o ctord
eveq neminal servive fees.

Ber! Rypstra o: Chaz- ==
lotte, Mizh. wor his awa-d bor
his outstandiny se-vice to
Scoatinc, for randering frze
radio and TV zervicz to the
needy. and for assistirg in
civi def:nse commuricctioas
ove: his ham -ig, VW8NWD.

Mortimer Libowitz of Brook- ™=»
lyn, N. Y. assisted youths inter-
ested in electronics and used
his ham radio station, K2BDQ,
in civil defense communications
to become eligible for an award.

== John Stefanski of Pontiac,
Mich. encouraged and helped
youths to follow an electronic ca-
reer, promoted better business
ethics, and provided free TV serv-
ice to patients at Oakland County
TB Hospital, to be named a winner.
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<%= Tohn R. O’Brien of Evans-
ton, Wyo. was honored for
instracting first aid classes,
235 - settimg up p.a. systems at

; community functions, and for
F‘ ANS : ‘ saving several children and
N adults from death by drowning.

FIRE DEpT

SSFETN

Frank ]. Ba-ler, W2EUI, won recog-
niticn foe his outstandime work in
handling em2rgency commiications
in his home town, Roselle, ¥. ]J. His
award was Lkeztowed, in pcxt. for his
rescue worx in three plame crashes.

Remo De Nicola of Quincy, Mass, =
devoted many hours of his spare time
to volunteer community service work
with youth groups and church organi.
zations and servicing sets for the
needy without making a service charge.

<= Harry E. Ward of Long
Beach, Calif. has advanced
the cause of electronics by
assisting and encouraging
education, maintaining place-
ment files, and training
groups in public safety,
all without compensation.

Marcus E. Denham of Pryor, Okla. was hon-
ored for his voluntary contributions to the
youth training programs in his city and his wide
e community service through a number of or-
ganjzations to which he gave his services.

S5:ott A Witchner, J-., Lampascs, Tex.
used his anatewr -adio staticn, W5YIS,
tc save livas duriag the discst-ous
floces last May 12 and tc direct
local civl delense communi-ation:.

<== Philip G. Rehlopf, Jr. of Louisville, Ky.
was cited for installing a system of loudspeakers
to enable blind children to roller skate without
accidents, putting textbooks on tape for the
blind, and repairing electronic equipment free
for wards at Boys® Haven in Louisville, Ky.

Billy Joe Jenkins, Paducah, ==+
Texas was honored for install
ing iree television cable and
for servicing TV sets free at
Richards Memorial Hospital, as-
sisting with Boy Scouts and Little
Leagwe, and supplying p.a.
systems at community functions.
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Note how the tiny neon bulb is mounted
so that it just touches one 25BQ6GT.

Low cost 3-band c.w. transmitter powered by the

new silicon rectifiers in a safe a.c.-dc. circuit.

with the tubes and plug-in coil re-

moved it is very little larger than
The Radio Amateur’s Handbook. Yet
it is no flea power affair: it handles a
full 50 watts’ input on 80 meter c.w.—
and very nearly as much on 40 meters
and 20 meters. It is ideal for use on
either of the two most popular Novice
bands and makes an excellent portable
or auxiliary rig for the old timer.

The compactness of the transmitter
is accounted for by the wonderful new
silicon rectifiers—tiny, coal-running
units which have virtually no voltage
drop and handle up to 500 milliamperes
of current with ease. These rectifiers
and a simple a.c.-d.c. heater hookup
(old stuff to the old timer—but may
be very new to many of the current
crop of hams) make possible a power
supply which tucks neatly under a
2"x 7" x7" chassis—along with «all
other parts.

Yeos, the circuit is a.c.-d.c.—but don’t
go away! This particular circuit was
chosen because neither side of the “B”
voltage goes to the power line. The
chassis of the transmitter can be
grounded (and for that matter, should
be) to an outside ground which means
that this rig is just as safe as any
standard a.c. transmitter. Actually, it
is probably safer than most other 50-
watt rigs, because even tangling with
the high voltage (which runs about 275
volts under full load) would be a bit
better than mixing it up with the 500
volts common in many 50-watt rigs.
This circuit is one which depends upon
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HERE is a transmitter so small that

fairly high
voltage.

Looking at the circuit diagram, the
crystal oscillator uses one 12BY7A in a
Pierce circuit. This circuit was chosen
because it requires no tuning-—the
transmitter has only one tuning coil
and that is in the output stage. The
latter stage uses two 25BQ6GT's in
parallel. These tubes were chosen be-
cause they are low in cost (less than
half as much as comparable trans-
mitting type tubes) yet are rugged and
draw plenty of plate current. On 80
and 40 meters, the tubes work
“straight through” on the crystal fre-
quency. For 20-meter operation, the
transmitter “doubles” in the final out-
put stage.

The heater voltage for the unit
comes from a resistor line cord which
drops the line voltage sufficiently to
operate the three tube heaters-—which
are connected in series and ‘“add up” to
62.6 volts. The line cord was used in
preference to a resistor because it
“spreads out” the heat dissipation. (The
line cord normally runs somewhat
warm—in case you have never seen
one before). Not all jobbers stock
these cords today, but the larger ones
do, so there should be no difficulty in
finding one.

The “B” voltage circuit uses a volt-
age doubling hook-up, which, thanks to
the fact that 117 volts a.c. is higher
than that on the peaks of the cycle, pro-
vides approximately 300 volts without
load. Even heavily loaded, the power
supply output is excellent, a charac-

current and fairly low

By JAY STANLEY

-A Compact
h0-Watt
Transmitter

teristic of the low-resistance silicon
rectifiers.

The parts layout is apparent from
the photographs and nothing is partic-
ularly critical. It may be a good idea
to mount the variable capacitor first,
to see how much space it requires, be-
cause there is no space to spare under
the chassis. If your capacitor is differ-
ent in shape from the one shown, some
minor layout changes may be necessary.

In wiring, note that all of the “B-
minus” wiring is kept off the chassis.
The variable capacitor mounts on the
chassis and the rotor is connected to
the “B-minus’’ lead by means of a fixed
capacitor. This allows grounding the
chassis to an outside ground, Keeping
the chassis “cold” and safe. Actually,
as explained earlier, the “B-minus”
lead also is isolated by the rectifiers
from the a.c. line, which gives further
protection.

Be particularly careful in hooking up
the line-dropping cord to make certain
that the resistor lead goes to the tube
heaters. A mistake at this point could
blow the tubes, since it could easily put
full line voltage on the tube heaters.
If you have an ohmmeter, identifying
the resistor lead is easy. If not, you
can do it by elimination: connect a
flashlight battery to a flashlight bulb
using the line cord to complete the cir-
cuit. Two of the leads will allow cur-
rent to pass to light the bulb-—-but one
will not, and this one, of course, is the
resistor lead. The final step is to sub-
stitute a pair of headphones for the
bulb to find which of the two non-
resistor leads is “paired” with the re-
sistor lead.

You will notice in wiring that plenty
of ceramic bypass canacitors are used,
the idea being to kill off as many sources
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of TVI as possible. On 80 and 40 me-
ters, chances are that your rig—Ilike
the one shown—will not interfere at all
with a TV set in the same house—and
probably won’t bother TV reception
even when tuned up on 20 meters. The
heavy bypassing, plus the shielding pro-
vided by a bottom plate, do a surpris-
ingly good job. Of course, in weak sig-
nal TV areas, it may be necessary to
shield the tube and the coil by means
of a rectangular enclosure built of
Reynolds perforated metal.

The plate circuit of the final ampli-
fier is parallel fed, which keeps d.c.
voltage off the coil, another safety pre-
caution. The coils, plug-in for ease of
changing bands, have antenna windings
which are slid up and down the form to
provide for proper antenna coupling
and then are cemented in place.

In a low cost and simple transmitter
like this one it was felt that a meter
was unnecessary and, instead, two bulbs
were substituted. The first is a No. 44
dial light bulb, connected in series with
the “B-plus” lead. It becomes brighter,
or dimmer, depending upon the current
being drawn by the transmitter and is
quite satisfactory as a meter for indi-
cating resonance dip. A neon bulb,
which is connected to the chassis and
simply presses against the glass of one
of the tubes, gives a good indication of
actual r.f. output—a further aid in
tune up.

The transmitter is crystal-controlled,
of course. For your crystals, select the
“pressure mounted” type — not the
“plated” crystals, which will handle
only very low crystal current. The lat-
ter are excellent for many types of cir-
cuits, but not for this one.

Wind the coils with care; current
runs fairly high, and a bad solder joint
might cause a lot of trouble. Be care-
ful, too, in wiring to the plate caps,

(Continued on page 160)

Bottom view of “"Muscle Mouse” shows placement of components.

. 12BY7A 25BQ6GT
ez ¥ +5% L
J_ n
manL
3 ci
SR A
NTVAC.

Ri—47.000 ohm, V3 w. res.

R—27,000 ohm, 2 w. res.

R+—20,000 ohm, I w. res.

R;, Ri—100 ohm, 1 w. res.

Rs—7.5 ohm fusible resistor

R7—180 ohm, a.c.-d.c. resistance line cord (sce
text)

C:, Ci—50 uufd. mica capacitor

Ce, Ca, Cis—.005 ufd. disc ceramic capacitor

C:—.002 ufd. disc ceramic capacitor

Cs, €y, Cy, Cv, Ciz, C18, Cus, Coo, C20—.001 ufd.
disc ceramic capacitor

Ci1o—.003 ufd., 1000 v. mica capacitor

Ci1—.02 ufd. disc ceramic capacitor

Cr—140 uufd. (or larger) ceramic insulated
midget variable capacitor

C1, C15—50 ufd., 150 v. capacitor

C1i—60 ufd., 450 v. capacitor (two 30 ufd. sec-
tions in parallel)

RFCi. RFCy—2V, mhy. r.f. choke

RFCz, RFCs—6 t. #16 enamel wire wound on
R:. Rs

SRi, SR7—500 ma. silicon rectifier (Sarkes
Tarzian M500 or equiv.)

S1—S.p.s.t. switch

PL,—NE-2 neon bulb

PLo—$# 44 dial light bulb

XTAL..—Crystal (sce text)

Vi —12BY7 A tube

Vi, Vs—25BQ6GT tube

COILS

80 m. Li—25 t. #16 en. closewound; L:—
6 t. #18 hookup wire {adjustable,
see text and photos). Wound on 1V4"
polystyrene plug-in coil form

40 m. Li—12 t. #16 en. closewound; Lr—
5 t. #18 hook-up wirc. Wound on
1Y4" polystyrene plug-in coil form

20 m. L—6 1. #14 en. closewound; L:—4 ¢,

#18 hookup wire. Wound on 1V,"
polystyrene plug-in coil form

Complete schematic diagram of the compact 50-watt rig. Two silicon rectifiers
are employed in a full-wave voltage doubler circuit. Also note the use of a
pilot light and a small neon lamp which serve as inexpensive tuning indicators.
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Top view shows tubes and coil and the use of indicator lamps.




Fig. 35. Oscillogram of pickup output showing the full orches-
tra at the left, which is then followed by drums and cymbals.

| About

and Hi-Fi

Audio

Part 8. Factors that determine the power handling

ability and the efficiency of high-fidelity speakers.

used to subdue peaks in the upper

register and reduce beaming
effects. The problem can also be
tackled electronically in the speaker
circuit by using a filter.

A dividing network in multi-speaker
systems is designed to limit the activi-
ties of each unit to its most satisfactory
audio range and has become almost
standard practice in wide-response in-
stallations. It is obvious that similar
controls can be used on a single speaker
or on two or more units working in
parallel, although the full effect of a
dividing network will not be obtained.
There is, however, the benefit of
smoothness from units working in
parallel due to cancellation of reso-
nances which rarely occur at identical
frequencies in different speakers. The
filter now described was made up by
Mr. R. E. Cooke, and could easily be
assembled at home by the average
experimenter. It gives continuously
variable attenuation up to 15 db cen-
tered around a choice of five frequen-
cies, 2, 3, 4, 5, or 6 kc., selected by a
switch. The “off” position of the switch
enables rapid A—B comparisons with
unmodified response of the speaker (s)
to be made without altering the re-
sistor setting.

The filter consists of a parallel-tuned
LC resonant circuit shunted by a
variable resistor R. The tapped air-
cored inductor L is wound by hand; the
1 ufd. capacitor C may be any good
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WE HAVE seen that a diffuser can be

paper type obtainable from jobbers.
R is a wire-wound, linear taper vari-
able, and 8 is an ordinary 6-position
switch. The full circuit is given in Fig.
36.

The filter is placed in series with the
loudspeaker, and the switch gives
maximum rejection at various frequen-
cies as follows:—

L
6.2mhy (SEE TEXT)

AAAAAA

f sondR |
NPUT ~ C|{iptd.
? N

SPEAKER

Fig. 36. Filter circuit that can be em-
ployed as tone control with speakers of
8-15 ohms impedance. (after E. M. Price)

Fig. 37. Dimensions of the 6.2 mhy. tapped
coil used in the filter circuit. 303 turns
of No. 18 British SWG (No. 16 AWG) d.c.c.
wire is used with taps at 215, 163, 133.
and 112 turns for 2.8, 1.6, 1. and .7 mhy.

0000000
2s88ssd T
oosee Segg0ca] |
0000800 0000000
000000 0000000
S00000 0000000,

| =

o

By G. A. BRIGGS
Managing Director
Wharfedale Wireless Works Ltd.

SPEAKER POWER
and EFFICIENCY

CENTER
PCSITION INDUCTANCE OF TROUGH

1 6.2 mhy. 2 ke.

2 2.8 mhy 3 ke.

3 1.6 mhy. 4 ke.

4 1.0 mhy. 5 ke.

5 0.7 mhy. 6 kc.

6 Filter off

With R set at its full value of 50

ohms, the maximum dip in response of
about 15 db for each switch position is
produced. A general picture of results
is given in Figs. 39 and 40.

The air-cored inductor L consists of
303 turns of No. 18 SWG (No. 16 AWG)
double cotton-covered copper wire.
Tappings are brought out as shown in
Fig. 36. The total resistance is only
1.2 ohms so the insertion loss is negli-
gible outside the region of resonance.

I have been using one of these filters
with an experimental speaker system
which has some annoyance value in the
upper middle register. It works very
well, but it is difficult to decide which is
the “correct” setting and I would al-
ways prefer a speaker which did not
require the treatment.

The general effect is similar to the
use of a so-called “presence” control on
amplifiers, which I find much more
baffling than simply relying on the nor-
mal bass and treble controls, which
usually prove to be adequate.

But there is one possible application
of the filter which can be fully recom-
mended, and that is where a wide range
speaker is being used on a commercial
set not equipped with adequate tone
controls and with an over-all responsc
shaped like a salmon, with all the best
cuts in the middle. A large speaker
system often sounds woolly on music
and resonant on speech with this type
of input, and a touch of tone control
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in the speaker circuit often works won-
ders.

Power Handling and Efficiency

These qualities in a loudspeaker are
so interdependent that we might as
well deal with them together.

I always think that for domestic use
the power handling capacity of a speak-
er is a very much over-rated virtue;
we are concerned with how much
comes out of a speaker, not with how
much we can put into it.

The main difficulty is the absence of
any recognized system of rating, plus
the fact that the method of mounting
affects results. Probably the best as-
sessment is to listen to the speaker on
full orchestra—including cymbals—
and also on organ and rate it at peaks
which are free from roughness, harsh-
ness, and undue boominess. Full or-
chestra is mentioned here deliberately
because, with modern recording tech-
niques, there is far more power in the
upper register than there used to be.
In fact, the hi-fi craze has often pro-
duced too much top, but there are wel-
come signs of a return to sanity. Dis-
tortion at high frequencies is always
much more distressing to the ear than
at low frequencies.

The oscillogram of Fig. 35 shows that
the peak produced by cymbals is almost
equal to the drums. The output from
a pickup was photographed on the
scop2. At the left we have full orches-
tra for comparison with drums and
cymbals that follow. It is interesting to
note the steep wavefront produced by
these percussion instruments; any over-
loading of amplifier or speaker at these
peaks would obviously mar results.

Rating a loudspeaker at a single fre-
quency is quite useless, because too
much depends on the choice of fre-
quency, and the speaker does not have
to work at a single frequency—it al-
ways receives powerful harmonics. But
this is not to say that testing a loud-
speaker at a single frequency is useless.
This is, of course, vital to any assess-
ment of performance. We have already
stated that method of mounting affects
results. If reflex or horn loading im-
proves the waveform at low frequen-
cies for a given output of sound, then
frequency doubling and trebling are
veduced and so is intermodulation; but
the important point is the ouput. No
system can be judged merely by the
amount of input it will take.

This is one reason why the open
bafile is still better at the bass end than
most people imagine, in spite of cut-off
due to limitation of size. The cone is
free to move as it likes and the sound
waves from back and front enter the
room without restriction. The speaker
will handle fewer watts than reflex and
enclosed cabinet types, but it needs
fewer watts for equivalent acoustic
output over most of the audio range.
It is a pity that it is almost impossible
to measure total speaker output, but it
is very easy to measure and calculate
input. (Mr. Cooke uses a sliderule, but
I can still do it on my fingers.) This is
why the habit of rating speakers on in-
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put and ignoring output has been so
generally adopted.

It cannot be too strongly empha-
sized that true efficiency in a moving-
coil speaker depends on flux density
and this is the quality in a magnet that
costs the money. And in this connec-
tion we refer to total flux, which is the
product of gauss and gap dimensions
(diameter, width, and depth.) It is im-
possible to assess the value of a magnet
by a statement of gauss alone, as 13,000
lines per square centimeter with a typi-
cal 1”7 center pole would give 54,000
total flux, where 13,000 lines with a
13" center pole would produce 145,000
lines, at an extra cost of about 100%.

Magnet weight gives a rough idea of
value, but as the prices of magnetic al-
loys vary, the weight is not a complete
guide. Actually, it makes no difference
to the user which type of magnet is em-
ployed; whether it is alni, alnico, alco-
max, ticonal, ceramic, or hygienic does
not matter. The only thing that counts

0 30
POWER QUTPUT IN WATTS

in value is the total flux. All
modern magnets merit the description
permanent.

Efficiency and Watts

It is always difficult to grasp the re-
lationship between the power we put
into a speaker and the amount of sound
which comes out, because a twofold in-
crease in power produces only 3 db in-
crease in sound pressure, which is just
easily perceptible. (To the ear, the in-
crease sounds more like 339 than
1009%.) Fig. 38 shows the relationship,
taking 1 watt as a reference.

Acoustically, the increase in level
caused by an increase in power from
30 to 60 watts is the same as from 1 to
2 watts, but electrically it is quite a
different story. As Fig. 38 shows, it
pays to use a high-efficiency (i.e., high
flux density) loudspeaker and work on
the steep portion of the curve below 15
watts, because the next 3 db are at a

(Continued on page 146)
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Service

Dealers &=

and

Set Sales

By WILLIAM LEONARD
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The service technician is the man on the scene

when the owner gives up on the old TV receiver.

television sets is following the pat-

tern of the automobile industry of
two decades ago. If no drastic and
dramatic change takes place in color
TV sets or circuitry during the next
few years, the entire consumer TV in-
dustry may shift to a sales-service pat-
tern closely resembling that of the
present auto industry.

In the early days of the automobile
industry, dealer thinking was geared
almost wholly to the sales of new cars.
Used cars presented no serious problem
because there was a ready market for
any second-hand car that could make
a road demonstration. Minor service
and adjustments could be made by the
car owners. Most dealers felt that if
they could break even in their service
departments they were lucky.

When family ownership of cars ap-
proached the point of saturation and
trade-ins became a major problem,
auto dealers were forced to take a new
look at their service departments. The
end result was that dealers’ service
departments were put on a profit-
producing basis. Service charges were
established at a level that would
produce a profit.

The television industry has reached
the position where the trade-in of an
old set is involved in a high percentage
of the sales of new sets. TV sets are
purchased for their utility in entertain-
ment and most sales are generated by
a complete breakdown of the old set.
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THE TREND in sales and service of

The average home owner uses a TV set
until the frequency of the nced for
service impels him to consider the
purchase of a new set.

Service dealers sensed this trend in
consumer buying long before set re-
tailers became conscious of it. Service
dealers found that, when the frequency
of the need for service on a TV set be-
came burdensome, the owner usually
asked the service technician to recom-
mend a good brand for him to buy.
This led many service dealers into the
business of selling sets.

The attitude of service dealers to-
ward selling sets was aptly crystallized
in a statement in one of the service
association house organs which said,
“Strictly service shops are becoming a
thing of the past. If you don’t trade
that customer into a new piece of goods
when he’s ready, some smart service
dealer will—and walk off with your
customer. Remember, when the old set
blows up, you're the first man on the
scene.”

Service dealers whose basic income is
tied to selling service at a profit have
a decided edge on set retailers who
permit their service departments to be-
come step-children of their sales de-
partments. When a service department
is operated at a loss, the dealer will
always have a negative attitude toward
the work done by the employees. Every
effort will be made to avoid service
work rather than to exploit it for its
income and new sales potential.

~

In one midwestern city, the recent
action of a prominent TV-appliance re-
tailer is typical of the “new look" TV
dealers are taking toward service. In
the early days of TV, this dealer was
afraid of service so he farmed out his
service work. This did not prove satis-
factory, so he set up his own service
department. Since he felt that his
service should have the sole function
of backing up his sales, he restricted its
activities to work on products which
he sold.

Operating on the assumption that
low-cost service would help him make
sales, this dealer held his service
charges at three dollars and fifty cents
for a home call when specializing serv-
ice dealers found it necessary to get
from five to six dollars per call to make
a profit on their operations. His sub-
standard charges failed to produce the
results he thought they would. When
he was faced with the loss of two of
his best men who felt they were under-
paid because he was using service as a
sales football, he reorganized his serv-
ice department to put it on a profit-
producing basis.

In commenting on this change in his
thinking about service, this dealer said,
“The majority of independent service
shops in this town charge five dollars
for home service calls. Practically all
of them now sell sets. While they were
making money on their service work by
promoting it, they also picked up lots
ol customers for new TV sets. Actually,
they’ve been selling most of the better
class of customers who are more inter-
ested in performance and service than
they are in making a sharp trade on
their old sets. We are now going to

(Continued on page 142)
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IDEO-FREQUENCY sweep tests,
Vimportant in monochrome work, are

basic to color-TV receiver servicing.
The video amplifier is located between
the picture detector and the picture
tube, as shown in Fig. 1. Note also that
in the case of the color set, the video
amplifier is called a Y amplifier.

The differences between video ampli-
fiers and Y amplifiers are minor. We
use the same methods to sweep both
types of circuits. The chief difference
lies in the two extra components used
in a Y amplifier. These are a 3.58-mc.
subcarrier trap and a l-microsecond
delay line.

Of course, a color-TV receiver has
several more video-frequency circuits,
apart from the Y amplifier. However,
you will find that these added circuits
are swept in practically the same man-
ner as the Y amplifier.

We make sweep tests of video and Y
amplifiers because good picture quality
cannot be obtained unless the video-
frequency circuits have sufficient band-

@ Bl

- Video-Frequency

g

By ROBERT G. MIDDLETON

Radio Electronic Television Schools

Sweep and other tests, neglected but growing in

importance, can be performed with basic equipment.

width. For highest quality picture re-
production, a video amplifier should
have a bandwidth of 4.2 mc.

In most black-and-white receivers,
the sound signal is passed through the
video amplifier, and the video amplifier
therefore has appreciable gain at 4.5
mc. The sound signal is never passed
through a Y amplifier—it is trapped
off earlier.

A typical response curve for a video
amplifier is depicted in Fig. 2. Although
it looks something like an i.f. response
curve, note the entirely different fre-
quency band in the video amplifier.
Note also that part of the low-frequen-
cy response between zero frequency
(d.c.) and about 100 kc. is missing—
this is due to test-equipment limita-
tions, and is explained later.

The picture detecter is an essential

part of the video-frequency circuit.
Note, from Fig. 3, that the video ampli-
fier is driven through the internal im-
pedance of the preceding detector. This
value varies widely. It is different for
a 1N60 crystal than it is for a 6AL5
vacuum tube, for example. It greatly
affects the high-frequency response of
the video-input circuit. Hence, an ac-
curate sweep test of the video amplifier
must take the picture detector into ac-
count: we must sweep through the pic-
ture detector. Any high-frequency loss
through the detector must be compen-
sated by adjustment of load values in
the video-amplifier circuits, if the de-
tector-amplifier combination is to do
its job.

If we were simply introducing a
sweep signal directly into the video am-
plifier, past the detector, this signal

Fig. 1. The video amplifier in (A) is
located between the picture detector
and the picture tube in a monochrome
receiver. The Y amplifier of a color
set (B) occurs in a similar location.
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Fig. 2, Typical swept response curve
of a monochrome video-amplifier stage.
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would be in the video-frequency range;
that is, it would vary roughly between
zero and 4 or 5 mc. At the input of the
detector, however, we introduce in-
stead an r.f. signal. In this case, it is a
swept band of frequencies in the i.f.
or r.f. range, varying over a suitable
bandwidth of, say, 5 mc. Also intro-
duced at this same point (sec Fig. 4) is
a single-frequency signal from a con-
ventional generator. This latter instru-
ment is tuned to a frequency at one
end of the band being swept by the FM
generator. Thus, the picture deizctor—
and, in fact, the entire video-frequency
channel—is being driven by test signals
in the manner that is normal for it
under ordinary recaption conditions.
Our next concern is the nature of the
signal that now appears in the video
amplifier and the manner in which it
can be used.

Since the detector is a nonlinear
device, it is an excellent means for
beating together two signals that are
fed to it to produce a heterodyned out-
put. In fact, it is in just this way that
the 4.5 mc. audio i.f. is developed: this
signal is the result of heterodyning the
FM audio carrier against the video
carrier in the detector. In the same
way, the sweep (FM) generator output
beats against the signal from the
standard generator to produce a sweep
signal that has been heterodyned down
to the video-frequency range. To de-
tect the response curve produced by
this method, we will need another de-
tector before application to the scope,
just as we need another detector to re-
cover modulation from the audio sig-
nal after it has already been hetero-
dyned down to 4.5 mc. More will be
said concerning the function of this
demodulator later, just as more will
be said, in detail, concerning the entire

procedure outlined here in general.

Of course, we will want to mark the
video-frequency response curve, This is
done by applying the output from a
marker generator, through an isolating
resistor, to the ouwtput circuit of the
picture detector. A marker pip or
“bug’ then appears on the curve, at
the frequency to which the marker
generator is set. An isolating resistor
of 20,000 ohms is usually satisfactory.
However, if the marker overloads the
amplifier, use a higher value; or, if
your generator has weak output, use a
smaller value, such as 10,000 ohms. Do
not use extremely small values of iso-
lating resistors, or you will load the
circuit and distort the shape of the
response curve.

When we come down to actual prac-
tice, the general method already out-
lined is not quite as easy as noted, al-
though specific difficulties are not for-
midable. Our first concern is to make
certain that, to ohtain a true picture
of amplifier response, sweep input to
the detector is flat. Many factors may
defeat this condition.

In the first place, we must make
certain that the band we are sweep-
ing with the generator is reasonably
flat. Also, we must remember that the
cables from the two generators used
are necessarily in parallel and that
there is therefore a possibility of cable
resonance or other interactions that
could impair flatness of sweep. In addi-
tion, traps or other less obvious fre-
quency sensitive components at the in-
put of the picture detector may pro-
duce “suck-outs” in response even
where the sweep signal is initially flat.
Finally, harmonics of the fundamental
signals we desire from the two gen-
erators could set up cross-beats to pro-
duce spurious signals that would result

FM
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Fig. 4. Test in which
signal and sweep gen-
erators are used to
provide avideosweep-
frequency signal
for the video channel
through the detector.
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Fig. 5. Typical swept response curve
for a video-frequency stage, such as a
bandpass amplifier or video amplifier.

Fig. 6. This is the same curve as that
in Fig. 5 but, in this case, it is distort-
ed by spurious, interfering signals.

in distortion and consequent confusion.

There are several methods of check-
ing sweep uniformity (flatness), but
the method to be described has proven
quick and effective. We proceed by
hooking up the equipment as shown in
Fig. 4. No disconnection of the picture
detector from its circuit is necessary,
in most cases. However, if a d.c. bias
is present at the point of signal appli-
cation (as is sometimes the case) be
sure to use blocking capacitors in series
with the output cables. A value of
.01 wfd. is ample in this application.
Blocking capacitors prevent drain-off
of the d.c. bias back through the
generators.

Some sweep generators have unter-
minated output cables, while many
have a terminating resistor. When the
following test method is used, it is un-
important whether the sweep-genera-
tor cable is terminated or not.

It should be understood that almost
any pair of corresponding test frequen-
cies may be used from the two gen-
erators. The only consideration is to
use frequencies which will provide a
flat sweep signal through the video am-
plifier. To determine suitable frequen-
cies, observe the scope screen while the
dials of the generators are being tuned
from low frequencies, such as 15 mc., to
high frequencies, such as 150 mc.

(EDITOR'S NOTE: While choice of
frequencies is rather wide, it is not
unlimited. At frequencies below the
receiver i.f., the time constants in the
detector circuit will tend to introduce
attenuation, giving a fulse picture of
response. Other effects are possible if
the sweep generator is set to too high
a frequency. In general, it is advisable
to feed to the video detector a signal as
near as is conveniently possible to the
band of frequencies it was designed to
handle—the receiver i.f. band. Going
below this frequency should certainly
be avoided.)

As the generators are being tuned,
watch the response curve on the scope
for changes in shape. Aside from non-
linearity of the sweep-generator output
in some spots, you will find that gen-
erator harmonics and cross-beats may
interfere with the curve shape at cer-
tain unsuitable frequencies. Fig. 5
shows a detected and displayed video-
frequency response curve, obtained
with the method used here. Fig. 6
shows this same curve distorted by
spurious signals when a certain range
of frequencies was used on the sweep
gencrator. However, you will normally
find that there is more than one fre-
quency range over which the curve
meets two tests: it will be free of inter-
ference of the kind just noted and it
will remain constant in shape. Need-
less to say, this adjustment will be fa-
cilitated if the additional complication
of adding the marker generator is not
introduced until this part of the pro-
cedure is completed.

You will encounter a few situations
in which uncertainty is present—the
response curve may nhot remain con-
stant over a very wide frequency range,
so that you do not feel quite confident
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that the sweep signal is really flat. In
such a case, it is advisable to discon-
nect the picture detector input from
its tuned circuit.

It should always be possible to find
suitable ranges of operation with the
picture detector “open” on the input
side, however, disconnection requires
time and is not necessary in the great
majority of cases.

The reader may ask why a demodu-
lator probe is shown at the input to
the scope. A demodulator probe is not
used in if. alignment. However, it is
used in video-frequency tests because
there is no detector at the output of the
video amplifier. We must supply a de-
tector. This detector is the demodula-
tor probe. When we sweep i.f. response
only, the picture detector performs this
function.

A suitable demodulator probe recti-
fies the video-frequency sweep signal,
but passes the envelope (response
curve) to the scope. A rectifier probe
for a v.t.v.m. will not do, since it pro-
duces an extremely weak and distorted
output. A special demodulator probe,
such as the one shown in Fig. 8 must
be used. It has suitable time constants
for good detector action.

Since the demodulator probe has a
certain amount of input capacitance it
is possible, in some cases, to load the
output of the video-amplifier circuit
and thus attenuate the normal high-
frequency response of the amplifier.
Some video amplifiers are relatively
load-sensitive while others are not.

In any case, it is advisable to remove
the socket from the picture tube when
making a video-frequency test. The
input capacitance of a demodulator
probe is about the same as the input
capacitance to the picture tube. With
the socket removed from the tube, the
capacitance which the probe shunts
across the output of the video amplifier
will cause negligible distortion of the
response curve.

It is also necessary to be aware of the
possibility of overloading the video am-
plifier. Reduce the output from the
generators, meanwhile watching the
top of the response curve for any
change in shape. Be sure to attenuate
the generator outputs to a point below
which no further change in shape of
curve occurs.

You will usually find that the shape
of the curve changes as the setting
of the receiver's contrast control is
varied. This is a normal condition and
is based upon accepted ideas of picture
reproduction at low-signal and high-
signal levels.

Receiver manufacturers often adopt
the viewpoint that reception under
weak-signal conditions is improved
when the high-frequency response is
cut down-—this characteristic does tend
to minimize the visibility of snow in the
picture although detail also suffers in
consequence. Hence, you will often find
that when the contrast control is ad-
vanced to maximum, the low-frequency
end of the respons2 curve rises faster
than the high-frequency end. At a
normal setting of the contrast control,
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Fig. 7A. Overshoot in the square-wave output trace indicative of peakirg

in the high frequencies.

B. This expanded trace shows overshoot with ring-

ing, which will appear as edge distortion and circuit ghosts (or repeats) in
the picture. C. Undercompensation in one amplifier followed by overcompen-
sation in another results in reasonably square waves, but with “soft” corners.
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Fig. 8. Not all demodulator probes
are suitable for use in video-frequen-
cy sweep tests. The one shown here
has been designed for that purpose.
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Fig. 9. By modulating a square wave
on an rJf. carrier, it is possible to
check through the entire video system.

the response curve should be reason-
ably flat.

Here are the circuit factors which
govern the shape of the video-amplifier
response curve:

1. The low-frequency guin is con-
trolled by the values of the plate-load
resistors-—off-values will cause the low-
frequency gain to be abnormal or sub-
normal.

2. The mid-band gain is controlled
principally by the value of the larger
peaking coils (these may be either
series or shunt connected in various
receivers). A shorted turn or two, e.g.,
will produce a serious “dip” in the
response,

3. The high-frequency gain is con-
trolled principally by the values of the
smaller peaking coils. Off-values or
shorted turns cause the high-frequency
response to slump off rapidly.

4. Fliatness of response and control
of “peaks” at the high-frequency end is
controlled by the damping resistors
across the peaking coils. Series peak-
ing coils will often cause sharp high
peaks in the response, unless suitably
damped. Too low values of damping
resistors cut down the high-frequency
response below normal.

Some receivers have relatively nar-
row-band if. response which causes
attenuation of the higher video fre-
quencics. To compensate for this at-
tenuation, the high-frequency response
of the video amplifier may be peaked
up considerably. This method provides
a flat over-all frequency response, but
tends to distort the transient response.

When one amplifier is undercompen-
sated, and a following amplifier is over-
compensated, sharp edges in the pic-
ture are “softened” and appear less

distinct than is the case when both am-
plifiers have a flat response. On the
other hand, when one amplifier is flat
and the following amplifier is peaked
at high frequencies, overshoot and ring-
ing occur at sharp edges in the picture

this is a condition of “trailing rever-
sal” accompanied by ‘“circuit ghosts.”
These conditions, as they show up in
square-wave tests, are pictured in
Fig. 7.

To make square-wave tests of tran-
sient response of the entire video signal
system, a test set-up is utilized as
shown in Fig. 9. It will be observed
that this is a modulated-carrier ar-
rangement, in which square-wave
modulation is impressed upon the pic-
ture carrier. Note that a low-capaci-
tance probe is used here.

To make useful tests of transient re-
sponse, it is essential to employ a
square-wave generator which has fast
rise time. The rise time should be
about the same as the transmitted
video signal or a little faster. Not all
service square-wave generators meet
this requirement. The generator should
have a rise time not slower than .07
microsecond.

However, the generator should not
have excessively fast rise time, as
provided in specialized lab generators-
many modulation circuits built into
service generators will “ring” when
impacted by excessively fast rise, and
the service technician can be misled by
this circumstance.

While it is obviously impossible to
discuss all topics of interest under this
heading, the highlights noted here
serve to point out the way to serious-
minded technicians who are interested
in where they are go'ng. {30
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The Two-Way
Mohile
Service
Business

By FRANK DE BRA

A mobile unit is restored to its vehicle
after bench service. Taxi companies ac-
count for a large share of the business
handled by communications service shops.

Background information on a fast-growing area in

electronics, which provides good income for many.

OBILE land radio communica-
M tions is two-way radiotelephone

communication between vehicles,
or between a vehicle or vehicles and a
fixed station. The vehicle is called a
mobile station and the fixed station
is called the base station. Mobile ma-
rine radio communications is two-way
radiotelephone communications be-
tween boats or between boats and a
fixed shore station.

All mobile radio stations are licensed
by the Federal Communications Com-
mission. The FCC classifies these sta-
tions as the ‘Safety and Special Radio
Services.” These services are used by
law-enforcement agencies (police and
sheriffs’ departments), butane and pro-
pane gas companies, construction com-
panies, power companies, REA utilities,
forestry departments-—actually, the
list is practically endless.

In 1953 there were nearly 400,000 of
these stations licensed by the FCC.
There are now in use over 500,000 units
with the increase averaging about 5000
units a month. Each one of these units
is a source of revenue for a technician
who is capable of handling this type
of service.

In addition to the mobile land sta-
tions there are numerous marine and
aircraft stations which also require the
services of a competent technician. No
matter where you live, you are prob-
ably close enough to some phase of this
business so that you can profitably get
in on it.

All mobile radio stations must op-
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erate in accordance with regulations
set forth by the FCC; but no commu-
nications system can be better than the
maintenance it receives. No matter
how good the equipment was when it
was originally installed, the operating
performance and conformance with
FCC standards will decrease without
proper maintenance.

In general radio and TV repair serv-
ice, the customer normally waits until
his set has broken down before he calls
for service. However, mobile communi-
cations equipment often must be kept
in operating condition around the
clock, 365 days a year. The standards
of operation are a great deal higher
and the equipment may be somewhat
more complicated than the general
radio and television technician is ac-
customed to.

Mobile radio communications serv-
ice must be considerably above the
standards of radio and TV service. The
test equipment must be more accurate
and more elaborate than that used by
the average radio and television techni-
cian. Because of these special require-
ments the financial rewards for this
type of service are higher.

Most of this service is done on a con-
tract basis. The service shop gets a
set monthly fee for maintaining equip-
ment in operation. Therefore, the in-
come from this type of work is more
regular than is that of general radio
and TV service.

In addition to the steadiness of in-
come from mobile service, the shop

will find other revenue coming in auto-
matically. Users of industrial elec-
tronic equipment will need service that
the shop doing only radio and TV work
is not equipped to handle. For ex-
ample, hospitals have paging systems
which are required to operate depend-
ably 24 hours a day. While the equip-
ment is not too complicated for the ex-
perienced technician to handle, the
average shop has neither the test
equipment nor the manpower to give
the required service.

While the greatest portion of this
type of service is handled on a contract
basis, there is plenty of it done on a
per-call, or time-plus-parts, basis.
There are two ways in which contracts
are made: 1. The company which sold
the equipment also sells a service con-
tract. The company then sub-contracts
to a local service shop. 2. The local
service shop contracts directly with the
operator of the equipment. In general
there are two types of contracts; labor
only and labor-and-parts.

Generally speaking, the labor runs
$5.00 per mobile unit and $10.00 to
$15.00 per base station per month, de-
pending on the size. And, there is other
equipment, such as remote-control
units, which must be maintained. The
average remote-control unit runs
around $2.50 per month for service.
The parts are usually $2.50 extra. Thus
a contract for labor alone on a ten-unit
system will bring in a minimum of
$55.00 each month.

A technician should be able to handle
successfully and efficiently about 150
units or, say, 15 average systems each
consisting of 9 mobile units and one
fixed unit. Your slide rule will show
you that at $55.00 per system this is a
gross of $825 per month for labor,
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These are just figures, of course, but
they give some idea of the potential
for a good technician.

In addition to the regular service,
there will be installations, both mobile
and fixed antenna work, and other serv-
ices which do not come under the serv-
ice contract. The usual charge for a
mobile-unit installation is $20.00 and
for the removal from one vehicle and
re-installation in another is $32.50.
These figures will naturally vary with
location, just as other labor charges
vary. However, the income from this
type of service business is both regu-
lar and satisfying.

Service on a mobile transmitter can
only be rendered by a qualified tech-
nician; in fact the FCC requires that
he be licensed. The minimum require-
ment is a second-class commercial
radiotelephone operator license. This
restriction, in itself, greatly reduces
the competition in this field. However,
the license costs absolutely nothing.
All that is required is to pass an FCC
examination, which should not be diffi-
cult for a technician who really knows
his theory. A good “Q. & A’ manual
can be used for study or, if you really
want to better yourself, excellent cor-
respondence courses are advertised
right here in this magazine.

Once you are properly licensed you
are over the biggest obstacle. In addi-
tion, though, you should study the fol-
lowing FCC rules:

Part 8: Rules Governing Stations on
Shipboard.

Part 9: Rules Governing Aviation
Services.

Part 10: Rules Governing Public
Safety Radio Services.

Part 11: Rules Governing Industrial
Radio Services.

Part 13: Rules Governing Commer-
cial Radio Operators.

Part 16: Rules Governing Land
Transportation Radio Services.

Shop in the background has realized enough income from
“going mobile” to depend almost exclusively on this field.
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Part 18: Rules Governing Industrial,
Scientific, and Medical Service.

Part 19: Rules Governing Citizens
Radio Service.

These rules may be obtained from
the Superintendent of Documents, Gov-
ernment Printing Office, Washington
25, D. C. They cost 10{ each, except
for Part 8 which costs 15¢. It is nec-
essary to have this information avail-
able because, in addition to servicing
the equipment, you will be called on to
handle the licensing of the stations.

If you are already doing radio and
TV service, you have some of the equip-
ment you will need in mobile communi-
cations maintenance. In addition to
your usual hand tools, you may need
one or two additional items. If you
don't already have them, for instance,
a pair of good wire strippers, a good
vibrator puller, and a tube puller will
come in handy. The tube puller con-
sists of a pair of metal tweezers with
rubber-covered tips. Any of these extra
tools can be purchased from your parts
distributor. In fact, it would be a good
idea to consult with him.

In addition to test equipment which
is used in radio and TV repair, you will
need the following equipment:

A frequency wmeter. The FCC re-
quires that transmitters be maintained
to within 0.01% on frequencies below
50 me. and to within 0.0053% on fre-
quencies above 30 mc., so your meter
must be accurate. The FCC requires
that it meet certain specified minimum
standards. In these services you may
be required to measure accurately any
frequency between 250 kilocycles and
460 mc. And the frequencies are con-
stantly going higher.

An FM modulation meter. The FCC
requires that stations in these services
do not deviate more than 15 kc. It also
requires that modulation be checked
periodically, as well as frequency. The
modulation meter should actually re-
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spond to voice peaks rather than to
sine-wave modulation.

A dummy r.f. load. This is necessary
in order to tune and adjust transmit-
ters without causing interference to
other stations.

A source of power for operating the
equipment on the bench. Some of the
units on which you will work will draw
in excess of 50 amperes. The average
battery eliminator used in automobile
radio repair just can’'t handle this load.
The best arrangement is a good storage
battery with the eliminator always
connected across it. Thus, the battery
takes the brunt of the load, while the
eliminator tends to keep the battery
charged and helps on the peak loads.
The power supply must be capable of
handling both 6 and 12-volt units.

This equipment list is a minimum.
There is other equipment that is so
handy that it is almost essential, such
as a good wattmeter. The equipment
you get will be governed by what you
need and what you can afford. Equip-
ment for this type of service is more
complicated, more accurate, more
rugged, and therefore more expensive
than that used in radio-TV repair.

Also manufacturers of radio com-
munications equipment produce test
equipment especially designed for serv-
icing their own units. It is relatively
inexpensive, considering what you get
for your money, and also considering
that service in any one shop is likely to
center about one or two makes.

You will also need the technical
manuals pertaining to the equipment,
available from the manufacturer at
nominal cost. Incidentally, in addition
to the help furnished you in the tech-
nical manuals, the manufacturer will
be glad to assist with any special prob-
lems you might run in to. Most com-
panies maintain men in the field for
this purpose. They will also help you

(Continued on page 115)

This truck’s whip antenna, sign of a mobile radio, alerts
the enterprising service dealer to potential business.
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By ROBERT B. COOPER, Jr.

The photos show reception at the author’s
location in Fresno, California, from trans-
mitters in Santa Barbara (175 miles away)
and Los Angeles (210 miles away). Although
signals traveled over mountainous terrain
to a valley site. level at the receiver
input ranged from 50 to 60 microvolts.

Charts for dimensions and practical construction

details for a still outstanding fringe performer.

here is not restricted in use to any

single phase of v.h.f. reception, but
has found widespread acceptance in
weak-signal television, FM, and ama-
teur-band reception in the range of 50-
250 megacycles. Its actual use is even
then not limited to this range, but its
size becomes so much out of practical
proportions for the average enthusiast
on the lower frequencies that we are
seldom able to take advantage of its
desirable characteristics below 50 mec.

For those not familiar with the gen-
eral form and shape of the rhombic
antenna, it is a diamond-shaped unit
(Fig, 1) capable of building up large
signal voltages at its terminals. The
gain of the rhombic is directly propor-
tional to the leg length of each of the
four sides, with greater lengths provid-
ing greater gain. The rhombic has
very sharply directive horizontal and
vertical acceptance patterns, with each
pattern sharpening up as the size of
the antenna increases. In areas where
TV and FM reception is hampered by
the coincidence of two stations on the
same channel, the high front-to-side
and front-to-back ratios of the rhom-
bic can often provide reception where
others have failed. Several interesting
variations can be found in its use. One
of these is the “relay rhombic” system,
which makes use of both the receiving
and transmitting abilities of the an-
tenna.

Speaking in general terms, a good
example of the rhombic’s pulling pow-
er is to be found in an installation

THE ANTENNA system described
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built by Grant D. Ross of Marathon,
Ontario, Canada. The array was ap-
proximately 6 wavelengths long per
leg (at Channel 2), and mounted on
poles 45 feet off the ground, on a hill
300 feet above surrounding terrain.
The array was orientated for recep-
tion from WBAY, Channel 2, Green
Bay, Wisconsin, some 305 miles to the
south. Mr. Ross notes reception of
good quality 50 per-cent of the time,
fair to good 25 per-cent of the time,
and fair to poor quality but 25 per-
cent of the time. No other antenna
system was able to develop a signal
over this path.

Fortunately, the rhombic is not fre-
quency sharp. Although it will provide
the best reception on the channel for
which it is cut, its gain will not vary
greatly over a wide range. Any varia-
tion noticed will follow this pattern:
less gain on frequencies lower than
that for which the antenna was cut
and greater gain on higher frequencies.
For this reason, one need not worry
about finding an area to fit the an-
tenna but, rather, about finding the
antenna size that will fit the area
available.

It should be pointed out at this time
that the rhombic does require a fair
amount of room, ruling out such
things as city lots under most circum-
stances. The antenna also requires a
fairly clear, flat expanse, such as a
cleared field.

Height above ground of the antenna
may be discussed in terms of maxi-
mum and minimum. The minimum

Rh

height will be dependent upon the fre-
quency range of interest. Under no
circumstances should the antenna be
less than one and one-half wave-
lengths above ground for the lowest
frequency in use. With the antenna
too close to ground level, ground re-
flections can alter characteristics
radically.

Before construction begins, care
should be taken in selecting a site for
the array. As the antenna system is
highly directional, signal pick-up will
be from one direction in a narrow
lobe or beam. A clear, level field or a
flat hilltop, (if one is available) are
the best bets. Try to pick a location
with as clear a shot in the direction
of the station or stations, as possible.
Keep the antenna back from busy
roads, high-tension lines, and the like.
Before going to the expense of erect-
ing the antenna, make a few “dry-run”
checks of the sites available.

Using a simple yagi antenna and
field-strength meter, check each pos-
sible site for the amount of signal
present. Once you get out of primary
and secondary signal areas, the signal
received may be very spotty and ap-
pear in layers. This tendency will in-
crease as the frequency increases. It is
often better to erect the antenna
somewhat farther from the receiving
location and to run a longer transmis-
sion line, if you can get into a better
signal area.

When the work of laying the an-
tenna out actually begins, precautions
must be taken to insure that the main
lobe of the antenna falls on the trans-
mitter site of the station(s) to be re-
ceived. In the case of FM and TV
reception, this may not mean orienta-
tion squarely on the city from which
the station transmits, as many stations
have their transmitter sites in outlying
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chosen, and from Table 3, select the
corresponding width. Thus, you have a
choice of three sizes for each channel
with beth the rhombic length and
width entirely dependent upon the leg
length you select for your location.
Line SD in Table 3 gives you the
stacking distance for half-wave stack-
ing, for each channel.

As can be seen in Fig. 1, two 390-
ohm resistors are connected in series
across the front end of the rhombic
(between the two legs that join at the
forward end of the antenna.) These
resistors are of the Y%-watt carbon
variety. They must not be wire-
wounds. Their purpose is to make the
antenna uni-directional or terminated.

The insulators used in the construc-
tion of the rhombic are also quite im-
portant, from the aspect of mechani-
cal stability. Heavy-duty Johnson 107
ceramic (hard-baked) type insulators
will do the job very nicely and will
stand up under strong wind and pres-
sure loads.

For connection to the receiver, con-
ventional 300-ohm twin-lead could be
used, but the antenna-to-line mis-
match will be reduced (and loss thus
minimized) if a 450-ohm open-wire line
is employed. For transmission-line
runs of over 75 feet, open-wire line be-
comes even more important to avoid
losses in the line itself.

EpiTor’'s NoTE: At the point where it
feeds the antenna, a rhombic conven-
tionally has an impedance of about 800
ohms. In this connection, note the au-
thor’s use of 780 ohms of resistance to
terminate the forward end of the an-
tenna, which has the same impedance
as the feedpoint. Even 600-ohm open-
wire line would be preferred to 450-
ohm line. It may well be that the
author is anticipating the use of a
stacked rhombic, described later. Hav-
ing a lower parallel impedance, this
array should match a 450-ohm line.

Connection between the transmis-
sion line and the antenna is made by
direct soldering at the points indicated
in Fig. 3. Adequate support for the
run of line from the antenna to the re-

areas. A good airline map of your
area will provide an excellent method
of ascertaining the correct headings to
be used.

If more than one station from an
area is to be used for reception, orien-
tation should be on the weakest one,
for maximum pickup.

The supports needed for mounting
the antenna will probably depend upon
what is available in your location. In
some cases, power poles or aluminum
towers will be the answer. Whatever
they are, the supports must be capable
of withstanding fairly heavy pressures
in supporting the long runs of wire.
They may also require guying.

Once the support poles have been
installed according to Figs. 1 and 3,
the actual antenna work begins. Best
results are obtained with copper-clad
steel wire. The copper-clad feature
will insure good electrical conductivity
while the steel core will add to the
over-all strength. This wire is, of
course, solid, not stranded. The an-
tenna must be mounted level. Num-
ber 12 or 14 wire is the best in this
instance.

If you must solder lengths of wire
together for the longer leg lengths,
overlapping on the order of two feet
between spliced pieces is recommended.
These wires must be soldered with
utmost care, as a great deal of strain
will be placed on such connections dur-
ing wind storms.

From Tables 1, 2, and 3, decide on
the size of the rhombic you wish to
use, basing measurements on the low-
est channel to be received. Each chart
gives measurements for three sizes of
rhombics for each channel. The smal-
lest figures are for rhombics three
wavelengths per leg, the middle figures
are for those six waves per leg, and
the last and largest are for rhombics
12 waves per leg. Measurements are
given for each TV channel up to six,
the FM band, and for an average for
Channels 7-13. From Table 1, select
the leg length to be used. From Table
2, select the full rhombic length, which
must correspond with the leg length

Length (in ft.} for Channels or Band

2 3 4 5 6 FM 7-13
I 52 46 42 37 34 0 17
g A 103 92 83 74 68 60 kk}
A

1 206 184 167 148 137 120 66

Table 1. Length of one leg in rhombic.

Length (in ft.) for Channels or Band

2 3 4 5 6 FM 7-13
3 A 99 87 79 70 65 57 31
6 A 196 175 158 141 130 114 63
12 X 392 349 317 288 260 228 126

Table 2. Total length (X-Y) of rhombic.

Length (in ft.) for Channels or Band

2 3 4 5 6 FM 7-13
I A 40 35 32 28 26 23 13
6 A 79 71 64 57 54 46 26
2 X 159 142 128 114 108 92 53

1
SD 8.7 775 7.0 6.1 57 50 27

Table 3. Total width (M-N) of rhombic.

ceiver should be provided to minimize
wind sway. Matching the 450-ohm
line to the receiver’s antenna input is
accomplished by the use of a tapered
section of 300-ohm line, acting as a
transformer. To make this up, simply
split a length of flat 300-ohm twin-lead
for 36 inches. The leads at the split
end are connected to the correspond-
ing leads at the end of the 450-ohm
line and the unsplit remainder of the
300-ohm line feeds to the input ter-
minals of the receiver (or booster, if
used) in the normal manner.

As seen in Fig. 2, a tackle block is
mounted a few inches from the sup-
porting pole and manila rope is run
through it and on down the pole to a
hook for securing the rigging. The end
of the rope passing through the tackle-
block pulley will pass through the hole
in the insulator and fold back upon
itself. At this point, it is wrapped with
wire and taped for ruggedness. The
distance between support pole and in-
sulator should be about 4 ft.

There are two advantages to adding
a second stack to a rhombic installa-
tion. The first is the additional gain
thus obtained. The second, and more
obvious under normal reception con-

(Continued on page 109)
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By
JAMES A. McROBERTS

Troubles

In Retrace

Blanking
Circuits

Although the blanking circuit is devised to remedy

one problem, it can introduce others when defective.

HE SIMPLIFICATION of TV
Treceiver design achieved by eliminat-

ing the d.c. restorer is a mixed bless-
ing. Although viewers can see little
subjective difference in the picture
when the restorer is removed, the shift-
ing d.c. level of video-signal input to
the picture tube is one of the contribut-
ing factors in bringing out retrace
lines. Special blanking circuits have be-
come necessary and, as with any
circuit, these are associated with
troubles peculiar to their function.

The retrace lines, or white, diagonal
lines across the raster shown in Fig. 1,
are annoying blemishes on the scene
being viewed. Knowing why they ap-
pear is important in dealing with them.
Fig. 2A shows conditions under which
retrace lines will appear, whereas Fig.
2B shows conditions under which they
will not. In each case, the characteris-
tic curve of the CRT is shown to the
left. A couple of sequences of the in-
formation fed to the tube is shown to
the right in each case. In Fig. 2B, the
operating bias of the CRT has been
set by manual adjustment of the
brightness control (and d.c. restorer, if
any) so that sync pulse tips (for sim-
plicity, video information is not shown
between pulses) keep the tube cut off
during pulse time. Although horizontal
pulses are shown, the sequence of ver-
tical-sync pulses will occur at the same
level.
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With the picture tube biased more in
the direction of white, either because
manual adjustment of the brightness
control has moved signal farther up on
the curve or because, in the absence of
a d.c. restorer, a brighter-than-average
scene is being scanned, the condition of
Fig. 2A prevails. The CRT is not cut
off by sync pulses during the period
when the electron beam retraces from
the bottom of the raster back to the
top, and the path of the beam on its
return trip becomes visible, as shown
in Fig. 1.

To keep the retrace lines from being
visible irrespective of other conditions,
a pulse, taken off from some point in
the vertical circuit of the receiver, is
coupled to the picture tube in such a
way that it will maintain the cut-off
condition without regard to brightness
levels.

Simple Blanking Circuit

Retrace blanking in a simple circuit
(DuMont RA-350) is shown in Fig. 3.
The vertical-output transformer de-
livers a trapezoidal signal, waveform
A, to the blanking circuit. The trape-
zoid is differentiated to produce peaked
pulses by action of capacitor Cas, and
resistor Rxs. Waveform B results at
the grid of the CRT.

The sharp spikes of waveform B
must be long enough to be effective
throughout the retrace time. Also, this

Fig. 1. A portion of a picture-tube
screen with retrace lines evident.

pulse must have sufficient amplitude to
drive the CRT into cut-off under all
possible conditions of d.c. level nor-
mally encountered. About 60 volts
peak-to-peak is satisfactory here, and
for most picture tubes. The amplitude
depends on operating voltages of the
CRT.

Since the blanking pulse must be
negative if applied to the CRT grid, the
take-off for waveform A is at the
“cold” side of the vertical-output trans-
former. A resistor in the “B+" feed
prevents shorting of this pulse to
ground by the filter (decoupling) ca-
pacitor.

In the circuit of Fig. 4, waveform A
is developed across a capacitor, Cisio.
From it, waveform B is shaped by the
action of Cis: and Ris-a.

The cathode may be driven positive
by the blanking pulse to achieve the
same result that is obtained by driving
the grid negative. Fig. 5 depicts such a
circuit. The input wave is obtained
from the “hot” side of the vertical-
output transformer for this type of
blanking drive of the CRT. Differentia-
tion is not used here. On the contrary,
some integration is provided by capaci-
tor Cue to flatten out the pulse. Further
stretching of the pulse occurs through
the second feed capacitor, Cw», with a
phase difference as compared to the
feed from capacitor C:: from the
transformer.

Retrace Lines Present

Retrace lines present at normal set-
tings of the brightness control indicate
that the blanking pulse is absent at the
CRT driven element or has insufficient
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amplitude at that electrode. Check for
a faulty blanking pulse at the CRT
first.

The blanking pulse may be observed
on a scope synced to half the vertical
rate (30 cps). An alternative to the
scope is the output function of a volt-
ohm-milliammeter. The meter may be
calibrated roughly against some other
set known to be working. We need not
be concerned as to whether we are
reading r.m.s. or peak volts: since the
duty ratio of all blanking pulses are
nearly the same, calibration against
another set will hold for field service.
A headset or an earphone in series with
a capacitor (about 0.01 wxfd., 600 v.)
may also serve as a crude indicator
away from the shop.

If waveform B at the CRT is low in
amplitude or absent, test for waveform
A at the vertical transformer. The
same indicating devices or makeshifts
may be used. A peak-to-peak volt-
meter can be employed, if available, as
another alternative measuring instru-
ment.

If waveform A is absent, the im-
pedance across which it is developed
may be shorted out. This is the resistor
in the “B+” line of Fig. 3 or capacitor
Ci:-10 Of Fig. 4. The vertical sweep may
appear quite satisfactory with these
impedances shorted, although no pulse
will feed the blanking network. Test
the impedance by measurement or by
substitution.

The series-feed capacitor may be
open. After waveform 4 is known to
be present, check this capacitor by
shunting with another. If no improve-
ment is noted, this capacitor may be
shorted. Test by checking voltage at
the CRT, or by substitution.

Partial Retrace Lines
If waveform B is too sharply differ-
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Fig. 2. The location of the operating point of the cathode-ray tube with
respect to its characteristic curve determines whether the CRT will be cut
off during sync-pulse time ard thus during the vertical retrace interval.

entiated or spiked, it will only have
sufficient amplitude to blank out re-
trace lines at its peak, which is timed
to correspond to the center of the
raster. If it is not sufficiently broad
in this regard, amplitude at two points
along either side of the slopes, away
from the peak, will not be sufficient to
cut off the CRT. In this condition,
retrace lines will occur at the top or
bottom of the raster, or at both top and
bottom, although elimination at the
center is achieved.

Changes in value of the series ca-
pacitor(s) or the shunt resistor(s)
make for such trouble. Leakage from
the CRT electrode receiving the pulse
to chassis or to adjacent base pins is
another cause. Test by substitution
with components of known correct
value, or by checking on an ohmmeter

or capacity bridge. Check for leak-
age with a megohmmeter, or with the
high scale of a v.t.v.m. Disconnect any
shunt resistance while making the
leakage test. (Ruxe of Fig. 3, for example
—the 39,000-ohm shunt may obscure
a leakage path!)

Lines with Bright Pix

Although the blanking pulse may be
satisfactory at the CRT for normal
conditions, the CRT bias may be upset
so that the beam current is excessive,
causing retrace lines to appear. Volt-
age readings at the electrode pins will
show a deviation from normal. The
blanking circuit can be disconnected if
it is suspected as causing this ex-
cessive brightness. The condition will
persist if the retrace circuit is OK.

(Continued on page 135)
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“f SAW either a dirty robinor a rusty
I blackbird on my way to work this
morning,” Barney announced to
Mac, his employer, as the two of them
worked side by side at the service
bench.

“You're always seeing robins about
a month before anyone else does,” Mac
scoffed. ‘‘The poet had you in mind
when he wrote, ‘The wish is father to
the thought.” However it is hard to be
sure about color at times—which re-
minds me that something finally hap-
pened to my color set.”

“Nothing trivial, I presume.”

“Nothing really serious, but it was
rather interesting. All at once during
a color show the picture went out of
focus. As you know from working with
me, one thing I can’t stand is a picture
out of focus. It grates on my nerves
the way a crooked picture on the wall
annoys a housewife or a missing motor
upsets an auto mechanic. And let me
tell you right here and now that an
out-of-focus picture looks lots worse
in color than it does in black-and-
white. Not only do outlines become
blurred, but the colors themselves
seem to suffer contamination.

“I quickly found I could bring the
picture back into focus with the focus
control, but it would not stay that
way. Every few minutes I'd have to
reset the control to restore sharpness
to the picture and the control was ex-
tremely critical in operation. The color
set, of course, uses a separate focus
control rectifier to produce the re-
quired high voltage, around 4000 volts,
needed on the focus anode; so I trotted
out the high-voltage probe of the v.t.-
v.m. and checked both the high voltage
and the focus voltage. The high volt-
age was just a trifle low and the focus
voltage was erratic. With a techni-
cian's perennial hope of solving things
easily, I changed the focus rectifier,
high-voltage rectifier, damper, horizon-
tal oscillator, and horizontal output
tubes. None of these new tubes had
any effect, but changing the high-volt-
age shunt regulator tube did bring up
the anode voltage. However, the focus
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ALWAYS SOMETHING NEW

By JOHN T. FRYE

was still erratic; so T was convinced the
trouble was what it looked like in the
first place: a bad focus control.

“From force of habit I checked my
service literature on the set to see if
possibly there were any suggested
changes in the focus circuit. Sure
enough there were. A whole new ar-
rangement had been worked out that
was called the ‘Focus Control Protec-
tion Circuit.” Obviously my set was not
the only one that had lost a focus con-
trol. The replacement control was the
same as the old one, but one resistor
was cut out of the circuit, two new
ones were added, and the high voltage
for the focus rectifier was taken off a
different transformer terminal. Later
I had a talk with a service manager of
the manufacturer and he told me that
he thought the rather frequent break-
down of the focus control in the orig-
inal circuit was due to momentary
flashovers in the kinescope or other
components, and the new circuit was
designed to shunt some of the instan-
taneous heavy current produced by
these flashovers around the control.”

“I suppose you had to pull the
chassis.”

“Nope. The control is inside the high-
voltage cage at the rear of the chassis,
but when four self-tapping screws are
removed and the high-voltage and yoke
leads are unplugged, the whole high-
voltage cage lifts right off, allowing
casy access to the points you need to
reach. The whole job took only a few
minutes, and now the set is easily
brought into focus and stays that way.”

“It's a good thing you thought to
check on any circuit changes.”

“It’s always a good idea to do that,
especially when a part goes out for
no apparent reason or when the same
part fails repeatedly. You can save
yourself a lot of callbacks and other
grief by doing so.”

“Hey, what were you doing here in
the shop late last night? When Margie
and I were going home from the show
I saw a light on back here.”

“You might say I was proving how
stupid I was,” Mac said with a sigh.

“There’s a guy over at the relay fac-
tory who does part-time servicing. He
took on a set a couple of weeks back
that had him stumped; so he wished it
off on my friend, Bob Sprain, who
works in the lab there. Bob quit the
service game when he went into en-
gineering a couple of years back, but
he still has his equipment; and this
other fellow had done Bob some favors
so that he kind of had him across a
barrel.

“Well, after Bob fooled around with
the thing a week he decided he could
use a little help, too; so last night he
gave me a call and explained the deal.
Bob has given me a hand time and
again; so I was glad of a chance to
pay him back a bit. I told him to bring
the set down here and we'd see what
we could find out. It was one of those
situations all technicians get into now
and then. You can preach ‘unbusiness-
like practices’ and ‘not helping com-
petition’ until you're black in the face;
but sometimes you get into a spot
where you have to be a real stinker to
say, ‘No.

“In the beginning the complaint was
simply no raster. The original guy
soon discovered there was no high volt-
age. Somehow, in fooling around, he
found that when the horizontal yoke
was disconnected the high voltage
came right up; but when the yoke was
connected, the high voltage and the
boost voltage both disappeared.

“Well, this fellow is apparently the
sort who jumps at conclusions; so he
ups and installs a new yoke. This made
no difference at all. Then he concluded
the horizontal output transformer
must be at fault; so he put in a new
one of those. That didn’t help cither
and that is when he gave it to Bob.

*As Bob said, replacing the yoke
and transformer automatically cut the
ground from a lot of beautiful theories
about what might be wrong. On the
other hand, I had to check and make
sure no mistakes had been made in in-
stalling the new parts. Experience has
made me suspicious about such mat-
ters. Worse yet, what Bob had told me
conditioned my mind into thinking that
connecting the yoke somehow imposed
an unusuully heavy load on the trans-
former that pulled down all the output
voltages, including the rectifier fila-
ment voltage, so that nothing was left.

“Finally, though, after I had checked
and found all connections on the new
transformer and yoke correct, I called
a halt to my aimless fumbling around
and forced myself to think of the set
as just another one that came in with
the original symptoms. I started check-
ing it as T would any such set and
found that everything worked normally
right up to the grid of the horizontal
output tube, no matter if the yoke was
connected or not. But then I discovered
a very substantial amount of hori-
zontal pulse appeared between ‘B-plus’
and ground when the yoke was con-
nected. Most of this disappeared when
the yoke was removed. That, of course,
was the tip-off on what was wrong.”

(Continued on puge 150)
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db or less, of phono recording char-

acteristics has long been a requi-
site of high-fidelity systems. The typ-
ical proud owner of a home music
system would be outraged if he found
that his preamplifier departs four or
five db from the RIAA playback curve
when he switches to this position. Yet
many an audiophile encounters errors
this serious in the playback of com-
mercially recorded tapes, which are
daily increasing in quantity and qual-
ity.

The reference here and in the rest
of the discussion is to tapes operating
at 7.5 ips, the speed in most common
use because it is the slowest one (long-
est playing time) that permits a fre-
quency response consistent with high-
fidelity standards. The majority of the
7.5 ips recorded tapes call for NARTB
playback equalization or Ampex’s
slightly modified curve, which differs
at the very low end. Ampex’s play-
back curve has about 1.5 db less bass
boost at 50 cycles and about 2.0 db
less boost at 30 cycles, a difference
which is minor enough to be ignored
here,

While most professional tape record-
ers of recent manufacture employ
playback equalization reasonably close
to the NARTB characteristic, at pres-
ent the majority of moderate price
ones do not. In some cases this cannot
be helped because, for reasons of econ-
omy, the same equalizer network is
used in both the record and playback
modes, so that conformity with
NARTB playback is out of the ques-
tion. Other moderate price recorders,
however, in keeping with the desirable
practice of supplying treble boost prin-
cipally in record and bass boost during
playback, utilize different equalizer
networks in each mode of operation.
Nevertheless, although the opportuni-
ty is ready at hand, many in the latter
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ACCURATE equalization, within 2

By HERMAN BURSTEIN

Equalization standards are discussed and specific

recommendations are made for shaping playback curve.

group of recorders still fail to utilize
NARTB playback equalization.
Where a tape amplifier does not em-
ploy the NARTB playback character-
istic, the deviation is always in the di-
rection of supplying less boost than
called for by NARTB. The reason, in
part, is that a smaller quantity of bass
boost reduces the problem of hum
pickup, a dominating factor in the
signal-to-noise ratio of a tape record-
er. Moreover, the nature of tape re-
corder equalization is such that the
less the bass boost, the less is thz re-
quired treble boost in record. Reduced
amounts of equalization necessitate
less gain, making for a more economi-
cal tape amplifier. The relationship
between bass boost and record treble
boost derives from the fact that the
playback head—apart from certain
high-frequency losses that will be dis-
cussed-—has an output which rises 6

db per octave with increasing frequen-
cy. When a small amount of bass
boost is employed, that is, when bass
boost starts at a relatively low turn-
over frequency, then in playback the
rising output of the head, in effect,
supplies treble boost above this turn-
over frequency. Therefore less treble
boost is needed during ‘“record.”

The following discussion will first
describe NARTB playback equaliza-
tion. It will then examine a typical
case where a tape amplifier of good
quality, using a separate equalizer for
playback, departs from the NARTB
curve, so that it may be seen how se-
rious are the resulting errors when a
commercially recorded tape is played.
The third part will discuss a popular
bass boost circuit which lends itself
to exact shaping of the playback char-
acteristic. Lastly, means of compen-
sating playback head losses will be

Fig. 1. Standard NARTB and Ampex tape playback equ-lizations.
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Fig. 2. Response of playback head at 7.5 ips to flat signals.
Y

described inasmuch as these losses are
a part of the total playback charac-
teristic.

Promulgated in 1953 as the official
standard for 15 ips tape recording, the
NARTB playback curve has become
an unofficial standard for 7.5 ips as
well. This development may be
ascribed to Ampex’s adoption of -the
NARTB curve (in essence) for 7.5 ips
and to the widespread use of Ampex
equipment in the tape recording in-
dustry.

Fig. 1 shows the NARTB playback
characteristic as well as Ampex’s
slightly modified version of it. Record
equalization must be such as to result
in more or less flat response, with one
important exception: To the extent
that there are playback treble losses
serious enough to require compensa-
tion, these losses must be equalized in
playback. Fig. 1 does not include treble
boost for compensating playback losses
inasmuch as these vary from recorder
to recorder. Playback treble losses are
chiefly due to gap width of the play-
back head. The wider the gap, the
greater the losses.

Losses at 7.5 ips due to gap width
are indicated in Fig. 2 for three com-
mercially available heads. Inasmuch

as tape heads have a 6 db per octave
rising characteristic with frequency,
gap loss equals the vertical distance
between the 6 db per octave line and
the head response to a flat recorded
signal, as represented in Fig. 2. In the
case of a very narrow gap, the loss
may be small enough within the audio
range so that no treble boost is con-
sidered necessary.

Returning to Fig. 1, it can be seen
that the NARTB curve entails a rela-
tively tremendous amount of bass
boost, 36 db all told. There are two
turnover frequencies. The principal
one occurs at 3180 cycles, where gain
is 3 db below minimum. The lower
turnover frequency is at 50 cycles,
where response is 3 db below maxi-
mum.

Non-NARTB Characteristic

Curve 1 in Fig. 3 shows the play-
back curve of a high-quality tape am-
plifier, one that was described in the
December, 1956 issue of this maga-
zine.! The curve is based on the values
given in the schematic of the article,
and has a lower turnover frequency
of about 50 cycles and an upper one
of about 700 cycles. As described in
the article, the amplifier is used with

Fig. 3. NARTB curve and curve used in high quality amplifier.
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a .0005” head, resulting in a fall-off in
playback response approximately as
shown by Curve 2. Total playback re-
sponse is therefore the sum of Curves
1 and 2. Comparing total response
with the NARTB characteristic, it
may readily be seen that equalization
is deficient in bass and excessive in
treble by 4 db or more over substan-
tial portions of the audio spectrum.

Fig. 1 is not intended to be critical
of a particular amplifier. Rather, it
shows a typical situation. To remedy
this situation, it is necessary to alter
the values employed in the bass boost
circuit and to provide for treble boost
that will compensate the treble losses
due to the head.

Shaping the Bass Boost

Fig. 4 shows, with a slight modifica-
tion introduced for the sake of sim-
plicity,* the playback boost circuit em-
ployed in the amplifier previously
referred to. It is one of several varia-
tions of a popular and relatively sim-
ple circuit, which permits bass boost
to be easily shaped with the desired
degree of precision.

To understand how the circuit of
Fig. 4 achieves bass boost and how
this boost may be shaped, it is first
necessary to reduce it to an equiva-
lent circuit, as shown in Fig. 5. Fig.
5A shows that the input tube’s plate
resistance (r,), load resistor (R.), and
following grid resistor (R,) are effec-
tively in parallel with each other and
in series with equalization capacitor C
and equalization resistor R to ground.
C, of Fig. 4 has small enough react-
ance to be ignored. Fig. 5B simplifies
the equivalent circuit, with R: being
equal to 7, Ri, and R, in parallel.

At very high frequencies, where C
has relatively little reactance, R, and
R form a voltage divider. The gain re-
maining after voltage division consti-
tutes what may be referred to as a
shelf (see Fig. 1). As frequency de-
clines, the reactance of C increases
and the output leg of the voltage di-
vider increases in relation to R, so
that output increases. At the frequen-
cy where the reactance of C equals R,
response is 3 db above the shelf. This
is the upper turnover frequency, f.. In
the case of the NARTB curve, f. oc-
curs at 3180 cycles (see Fig. 1). With
further decline in frequency, the re-
actance of C and output continue to
grow. However, when the reactance of
C approaches R, in magnitude, the in-
crease in output nears an end. At that
frequency, fi,, where the reactances of
R, and C are equal, output is 3 db be-
low maximum. For the NARTB curve,
f1 is 50 cycles.

Given the input tube’s plate resist-
ance, load resistor, and following grid

‘“A Professional Tape Re-

I

1. Johnson, Maurice:
cording Amplifier for Home Hi-Fi Systems.

2. In the original circuit, capacitor ¢ was con-
nected after coupling capacitor ¢y rather than
directly to the plate of the input tube. Inas-
much as the two capacitors were in series as
far as equalizer action was concerned. the
value of () had to be taken into account in
calculating the appropriate value for C. With
C connected directly to the plate, the value of
€1 may be ignored, simplifying matters.

RADIO & TV NEWS




resistor, the value of R, can easily be
calculated, being the parallel value of
these quantities. For the circuit of
Fig. 4, R, is about 150,000 ohms. C is
approximately determined by formula
C=1/2%f,R. If f, is to be 50 cycles
according to the NARTB standard,
then C is approximately .02 ufd. R is de-
termined by the formula R = 1/2%f.C.
If f. is to be 3180 cycles per NARTB,
R is about 2500 ohms. A variable re-
sistor is often used for R so that the
upper turnover frequency, which is of
principal importance, may be obtained
with the desired precision.

In some instances a triode input
tube is used in place of a pentode. Tri-
odes have much smaller plate resist-
ance than pentodes, so that the result-
ing value of R, per the equivalent
circuit of Fig. 5B is a good deal less.
This will result in a larger value for
C and a smaller one for R.

As previously stated, Fig. 4 is but
one of several variations of a basic
circuit. It has been shown that the
plate resistance of the input tube plays
a part in determining the lower turn-
over frequency. But plate resistance
may vary from tube to tube of the
same type, or it may change as the
tube ages, thus altering the lower
turnover frequency. This problem is
more severe with a triode than a
pentode because the triode, having a
low value of plate resistance, is the
principal factor in determining R, To
minimize the effect of the triode’s plate
resistance upon R,, the circuit of Fig.
6 is sometimes used, R. (typically 100,-
000 ohms) being added. As shown in
the equivalent circuit, R. is effective-
ly in series with the parallel combina-
tion of r, and R.; R, is in parallel with
all the rest. Thus changes in 7, have
relatively little effect.

The circuit of Fig. 6 has both a
corollary advantage and disadvantage.
The advantage is that playback treble
boost may be obtained easily by by-
passing R. with a suitable capacitor,
thus helping to compensate for head
and other playback treble losses. The
disadvantage is that the addition of
E. may result in high-frequency losses.
One of the difficulties in using triodes
for high-fidelity purposes is their rela-
tively high input capacitance due to
Miller effect. Input capacitance is a
function of tube gain. In the circuit
of Fig. 4, there is very little gain at
high frequencies because of the load-
ing effect of R and C; that is, C is a
virtual short circuit and R is only a
few thousand ochms. In the circuit of
Fig. 6, however, interposition of re-
sistor R. prevents the equalizer com-
ponents from loading down the tube
at high frequencies. Therefore gain re-
main high and so does input capaci-
tance,

Also frequently used for bass boost
is the feedback network shown in Fig.
7. This has the virtue of minimizing
distortion at frequencies where feed-
back is appreciable (treble range). On
the other hand, it is more difficult to
obtain precise equalization with a
feedback circuit because gain does not
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vary inversely with feedback but var-
ies inversely with the quantity 1 - 4B,
where A is gain without feedback and
B is percentage of output voltage fed
back. To have a linear relationship be-
tween gain and feedback, it is neces-
sary to start with a great deal of gain
so that the factor AB is considerably
greater (at least four times) than 1
throughout the range where equaliza-
tion takes place. On the other hand, if
there is too much feedback (too high
a value of B) in order that AB should
be at least 4, there is danger of over-
loading the output tube, with conse-
quent distortion.

The circuit of Fig. 7 operates as
follows: At very low frequencies (be-
low 50 cycles), the shunt reactance of
C is so great that feedback is limited
to a very small value by R, which is
620,000 ohms. As frequency increases,
the reactance of C decreases, bypass-
ing R, increasing feedback, and de-
creasing gain. At 50 cycles, C's react-
ance equals R;; at this point feedback
has increased 3 db and gain has
dropped 3 db. With further increase
in frequency, the reactance of C con-
tinues to drop, so that feedback rises
and gain declines. When the reactance
of C starts to become as small as R.
plus R:, then feedback is essentially
limited by these resistors; hence feed-
back approaches a halt and gain no
longer drops as fast. C’s reactance
equals R. plus R: at 3180 cycles, where
gain is 3 db above minimum. In order
to precisely control the upper turn-
over frequency, R. should be variable.

Compensating Treble Losses

While gap width is the principal rea-
son for playback head losses, hystere-
sis and eddy current losses in the head
also produce a drop in treble response,
although in a well-designed head the
latter losses are minor, perhaps only
one or two db at 15,000 cycles. Fur-
thermore, there may be some treble
losses due to capacitance of the cable
between the playback head and the
input tube and due to input capac-
itance of this tube. All these losses, to
the extent that they exist, should be
compensated in the playback ampli-
fier so that response is reasonably flat
to at least 10,000 cycles and possibly
to 15,000 cycles. On the other hand, it
is not necessary to maintain flat re-
sponse to 15,000 cycles to completely
satisfy the NARTB standard inasmuch
as this standard permits response to
be 4 db down at 15,000 cycles (and
about 2 db down at 10,000 cycles).

Generally speaking, where the tape
amplifier is well-designed and good
heads are used, one can assume that
playback treble losses due to cable ca-
pacitance, input tube capacitance, hys-
teresis, and eddy currents are minor.
Therefore the principal task is to com-
pensate gap width losses. The amount
of compensation required for gaps of
.0005", .00025", and .00015"” is indicated
in Fig. 2. In the case of a .0005" gap,
the loss is 11 db at 10,000 cycles and
19 db at 12,000 cycles. The severity of
the decline in response beyond 10,000

cycles makes it impractical to strive
for flat playback response beyond this
frequency when using a .005” gap. It
must be recognized that to the extent
treble boost is used to elevate the au-
dio signal, various forms of high-
frequency noise are also accentuated.

Playback response flat or nearly flat
to 15,000 cycles is quite feasible with
a .00025" gap. At 15,000 cycles, re-
sponse is down only 5 db, easy enough
to compensate. In fact, Ampex record-
ers, which use heads with a .00025"
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gap, do not even bother to use play-
back treble compensation in view of
the trifling amount of bhoost needed to
bring the recorders up to NARTB fre-
quency specification. Instead, at 7.5
ips these machines depart slightly
from NARTB principles by supplying
something like one or two db extra
treble boost in record so that over-all
record-playback response is no more
than 4 db down at 15,000 cycles, as
stipulated by NARTB. In the case of
the head with a .00015" gap, there is
only a 2 db loss at 15,000 cycles, which
eliminates the need for gap loss com-
pensation.

The owner of a tape recorder who
judges it necessary or desirable to pro-
vide playback treble boost in order to
obtain adequate response on recorded
tapes may assume that playback treble
boost should approx'motely equal the
losses indicated in Flz. 2, depending
upon gap width of his particular play-
back head. If the gap is .02025" or
narrower, he can omit playback treble
boost, provided he is satisfied with re-
sponse 4 db down at 15,000 cycles on
his recorded tapes. A safer procedure,
one that would show up not only gap
losses but all other forms of playback
treble loss, would be to check response
when playing back a frequency tape
recorded essentially according to the
NARTB characteristic. An Ampex test
tape would serve well in view of the
extent to which the Ampex character-
istic is used in commercially recorded
tapes. In order for this procedurec to
yield a clear and accurate indication
of treble losses, the playback amplilier
should incorporate NARTB (or Am-
pex) bass boost. Furthermore, azimuth
alignment must be precise in order to
avoid confusion between treble losses
due to azimuth misalignment and
those due to other sources. Azimuth
alignment tapes are available.

It is readily apparent from Fig. 2
that, if playback head gap losses are
to be compensated, the required treble
boost must have a very sharply rising
characteristic. A steep slope can be
obtained by several stages of RC boost,
each stage yielding a maximum slope
of 6 db per octave. A common pro-
cedure is to omit the usual large cath-
ode bypass capacitor and use instead a
suitable small value. Thus at low- and
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mid-range frequencies there is current
feedback and reduction in gain due to
an essentially unbypassed cathode re-
sistor, while at high frequencies the
capacitor reactance becomes small
enough to bypass the resistor, decreas-
ing feedback and increasing gain. By
repeating this procedure in two or
more amplifier stages, a fairly sharp
treble boost may be obtained. Of
course, this procedure involves a loss
of gain at low- and mid-frequencies,
so that the playback amplifier must
have sufficient reserve gain to permit
this modification.

As previously discussed in connec-
tion with Fig. 6, treble boost can be
obtained without any additional sac-
rifice in gain by placing a capacitor of
suitable value across R.. Value of the
capacitor is determined by the formu-
la C.=1/2%fR,, where f is the fre-
quency at which it is desired that
treble boost shall be 3 db up. Addi-
tional stages of treble boost are still
needed to produce the required slope.

A sharply rising treble boost char-
acteristic can be obtained in one stage
by using LC components. An example
is Fig. 8 The large cathode resistor
R, produces substantial current feed-
back and reduces gain. This resistor
is paralleled by LC in series. As LC
approaches resonance, its impedance
decreases rapidly in the manner of a
tuned circuit, so that R, is bypassed.
As a result, gain rises sharply. The
values shown in Fig. 8 produce a peak
in response at 16,000 cycles, although
a lower resonant frequency would be
suitable for a .0005"” head inasmuch as
resgonse much beyond 10,000 cycles is
impractical for so wide a gap. Given
the desired resonant frequency and
given the value of L, the value of C is
obtained by the formula C = 1/(2%f)*L.
A TV width coil in the range of 20 to
50 mhy. is suitable for L. The amount
of boost produced by the circuit of
Fig. 8 depends upon the value of R,.
The larger its value, the greater the
boost. The size of R, should be experi-
mentally determined and will ordi-
narily range between 5000 and 50,000
ohms.

Another basic method of producing
a sharply rising characteristic is to
resonate the playback head with a ca-
pacitor. The value of the capacitor will
probably lie between .0001 and .001 pfd.,
depending upon head inductance and
the desired resonant frequency. Play-
back heads generally have an induct-
ance ranging between .25 and 1 henry.
Assume. for example, that the head
has an inductance of .5 henry and it is
desired to resonate the head at 15,000
cycles. Then a capacitor of .00022
pfd. is indicated by the formula
C =1/(2wf)°’L. Of course there is no
guarantee that the rise in response
due to resonating the head will exact-
ly match the gap loss. Often, however,
there is enough of a correspondence
to make this a worthwhile procedure,
especially since it is a simple and in-
expensive method and costs nothing
in terms of gain. The resonating ca-
pacitor can be switched in during

playback only, or it can be left in per-
manently, so that it also produces
treble boost in the record mode. Cor-
respondingly, the record treble boost
circuit would have to supply that
much less pre-emphasis.

Given a tape amplifier that meets
NARTB qualifications for playback—
NARTB (or Ampex) bass boost as
shown in Fig. 1 and compensation, if
needed, for gap and othar treble losses
—it remains for the amplifier to sup-
ply record equalization that produces
over-all flat response. It is not the
purpose of this article to discuss the
modifications required to produce such
response. It may be said here, how-
ever, that treble boost circuits along
the lines of those indicated in Figs. 6
and 8 are commonly employed; also,
the use of small cathode bypass capac-
itors is frequent. The behavior of
these circuits has been explained, and
the reader wishing to do so can ex-
periment with various component
values to achieve the desired record
equalization.

It should be pointed out that use of
the NNARTB characteristic in play-
back involves putting a relatively
large amount of =ignal on the tape at
high frequencies in record. This neces-
sitates substantial amounts of treble
boost if bias current is to be great
enough to hold distortion to an ac-
ceptably low value; the more bias, the
larger are the treble losses inrecord. A
considerable amount of record treble
boost, in turn, requires that the tape
amplifier have sufficient reserve gain
from which this boost can be drawn.
If the amplifier is quite marginal in
the sense that it has very little record
gain to spare, it is fruitless to attempt
to modify the amplifier so that it con-
forms to NARTB requirements. Most
tape amplifiers, however, have an ap-
preciable amount of reserve gain, so
that it is practical to modify them in
accordance with NARTB principles.

If the owner does not wish to tam-
per with the record equalization of his
machine, yet desires accurate play-
back of commercially recorded tapes,
another course is open to him. By
means of a switch, the proper capac-
itor and resistor values for NARTB
playback equalization can be inserted
into the playback equalizer whenever
desired. {30

Fig. 8. RBLC treble boost circuit.
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everybody's doing it!

FRANK PERKINS

Composer and arranger Frank erkins
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 7is background includes composing
and arranging musical scores for motion
pictures, and for music publishers.
Songs he has written include “Stars

Fell on Alabamz", “‘Emaline", “The Scat
Song", “The Way | Feel Tonignt"”, “After
All These Years”, and “Turn Back The
Clock™. Frank Parkins has discovered

the beauty of Heath Hi-Fi sound . ..

and the fun of “do-it-yourself” Heathkit
construction. So, why don't you!

Heathkits

By DAYSTROM

L]
...Tun to build
You'll get plenty of these detailed p ctoral diagrams | Wn I
in your Heathkit cor struction manual to show wre-e each -

and every wire amd part is to be placed. Every:hing you

do is spelled out in pictures so you can't go wrong.
That's wha- makes it such fun!

and here’s why...

1. YOU get hlgher quallty at . Iower CC'St by (\/(‘Dxuecl a 22 KQ resistor (red-red-orange)
dealing direc7, and by doing yeur own frcn sockat C1 (NS) to ground lug C9 (NS).
assembly (\/) 8=¢ Figure 8605 W d ;
N Cowect 2z . I isc capacitor [rom
. . . e« it 4 (NS).
2. You receive ersonal, friendly, service (be- ek nEANIBIS) GNIIF Ehanstone SEEaliE)
fore and after sale) for complete sat sfection. B=1d socket lug €5 and IF transformer lug
3 toward each other until they make con-
3. You benefit -rom the latest in encineering it and overlap slightly. Solder the con-
. - S ng m2ction securely. (1).
designs because of our concentration on ksall a 805 uid capacitor from socke!
kit-form equipTent only. (Ee) to ground iug Gel(ve) Sreesli
A E— I z:kor close to chassis, under
4. You may dz2send on performance as ac- - ypacitor previously instal’

vertised—backed by Heath's world-wide
reputation fcr quality.

Read the ste:&. . . perform the operation . .~ @nd
check it off—i-s just'that simple. These plainly-
5. You can tak= a full year to pay witt the worded; eas-4o-follow, steps are combined with

HEATH EASY TIME PAYM ENT PLANM. pictorial diagrams to take you-through every phase of

gssembly: Let our exneriefice be your teacher!

RADIO & TY NEWS
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550 to 1600 kc. Quiet performance is assured by 6 db signal-
to-noise ratio at 2.5 UV. Prealigned RF and IF coils eliminate
TIME PAYMENTS . .. the need for special alignment equipment. Incorporates
AVC, two outputs, two antenna inputs, and  yopeL Bc14
built-in power supply. Edge-lighted glass

slide-rule dial for easy tuning. Your "best 52595
buy''inan AM tuner. Shpg. Wt. 8 1bs. ¢

The Heath Time Payment Plan was designed for
your convenience. Now, you can order the kits of
your choice, and pay for them in small monthly

installments. Write for full details. {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

HEATHKIT EXTRA PERFORMANCE
70-WATT AMPLIFIER KIT

For really high performance, with plenty of reserve power, own level control to eliminate blasting or fading while
the W-6M is a natural. The full 70-watts output will sefdom, switching through the various inputs, plus a tape recorder
if ever, be required. However, this reserve insures dis- output. A hum control allows setting for minimum hum level.
tortion-less sound on power peaks. The W-6M will loaf along Frequency response is within =115 db from 15 to 35,000 cps.
at normal listening levels and yet is always ready to extend Equalization provided for LP, RIAA, AES, and early 78's.
itself when program material demands it, without the least Separate bass and treble controls. Low im-  yopeL wa-p2
amount of strain. The output circuit employs 6550 tubes with pedance cathode follower output circuit. All

a special-design Peerless output transformer for maximum components were specially selected for their 51975
stability at all power levels. A quick-change plug selects high quality. Includes many features which _ )

4, 8 and 16 ohms or 70-volt output and the correct feedback will eventually be desired. Shpg. Wt. 7 Ibs. e

resistance. A}@Xanable da§mpmg cogérol is alsg provided for
optimum pee \rmaﬁce wuthiany speaknrssystg\m Extremely
i iblath reugh the use of
VS licon- diode rectifiers,
ry’long ||1|- anrjget are smaller

which are ngie(fg the ; o J
than a houseifu i‘req&ency respOTuse al qffwatt is =1db : A'- : ;‘f s
from 5 cps 16 80 kewith controfled hf'Tolloffabave 100 ke. At oL S e

70 watts output harmomc d|stort|on is below 294,20 to 20,000 'ye}u';_-wﬂ ._rfif_!
“proud to own

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-6M

MODEL W-6: Consists of W-6M kit, plus WA-

P2 preamplif *109%
preamplifier. Express only. Shpg. Wt. 59

Ibs. $129.70 '

T0-WATT
AMPLIFIER

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  yopeL .32
tuning unit. Special alignment equipment is AM-TUNER
not necessary. Edge-lighted glass dial for 52595
easy tuning. Here is FM for your home at a °
price you can afford. Shpg. Wt. 8 Ibs.

{with cabinet)

HEATHKIT BROADBAND AM TUNER KIT Selects and

This AM tuner was designed especially for high fidelity controls sound
applications. It incorporates a special detector using crystal fo your taste

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 kc to com-
pensate for station rolloff. Sensitivity and selectivity are
excellent, and tuner covers complete broadcast band from

PREAMPLIFIER

HEATH COMPANY ASubsidiary of Daystrom, Inc. BENTON HARBOR 15, MICH.
February, 1958 75
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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 Ihs. $79.50

MODEL W-5M

59

HEATHKIT DUAL-CHASSIS 26-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
“yltralinear’’ 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 1% 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
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SINGLE-CHASSIS
20-WATT AMPLIFIER

GENERAL-PURPOSE
20-WATT AMPLIFIER

DUAL-CHASSIS
B-WATT AMPLIFIER

HEATHKIT SINGLE-CHASSIS 20-WATT
HIGH FIDELITY AMPLIFIER KIT

The model W4-AM Williamson-type amplifier will amaze
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 kc
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 Ibs.

MODEL W-4A: Consists of W-4AM kit above,

MODEL W4-AM
plus model WA-P2 preamplifier. Express only. 33975
Shpg. Wt. 35 Ibs. $59.50. ®

Heathkits...

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 1% 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
L
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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 fer 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%” H x 23" W x 11%" 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 $S-1
39%

HEATHKIT "RANGE EXTENDING"”
HI-FI SPEAKER SYSTEM KIT
Extends the range of the SS-1 to =5 db from 35 to 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 174" D. Constructed of veneer-sur-
faced plywood %" thick. Easy to build! Shpg.
Wt. 80 Ibs.

eathkits...

By DAYSTROM

MODEL $S-18

5995

let you save up to 2
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 auduo video_and hi-fi amplifier
response. Frequency responée is *d 5 8b from 20 CPS to 1
MC on both sine and squarg waves, 'tg ‘léss than .259% sine
wave dlstortion, 200 20, 000 CPS. St W&ve%umut imped-
ance 600 ohms%square wave outpu&impédance 50 ohms,
(except on 10V rangés). Square wave rise tifne less than .15
usec. Five-positidn band: swatch~ébnt|§uously 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.
Wt. 13 Ibs

MODEL AA-1

43

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, %" 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”7 L x 22%” D x 34" H. MODEL HH-1-C
Choice of two beautiful cabinets. Mode! MODEL HH-1-CM
HH-1-C in imported white birch for light fin- 532500
ishes, and HH-1-CM in African mahogany for .
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

* o AUDID
ANALYZER

“RANGE EXTENDING'’
HI-Fi SPEAKER SYSTEM

Sine and square
waves for countless
& applications.

HEATH COMPANY A Subsidiary of Daystrom, Inc. BENTON HARBOR 15, MICH.
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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}4” meter with multi-
color ""good-bad'" scale. IHluminated roll chart with all {est
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-  mopeL T¢-2
struction. Very easy to build, even for a be-
ginner. Shpg. Wt. 12 Ibs. $2950
*

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
current ranges 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  wopEl M-1

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-  popeL ¢

signed to last a lifetime. Luggage-type port-
able case. Shpg. Wt. 10 Ibs. $2495

Priced /ow
to fit your
budget

HANDITESTER

80

=1 db from 10 cos to 950 ke, Precicion tune multinliar ra.

HEATHKIT ETCHED-CIRCUIT VTVM KIT

This multi-purpose VTVM is the world’s largest selling in-
strumentofitstype—andisespecially popularinlaboratories,
service shops, home workshops and schools. It employs a
large 415" 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
and quality of this VTVM cannot be dup-
licated at this price. Shpg. Wt. 7-lbs.

MODEL V7-A

$245.0

Heathkits...

By DAYSTROM

let you fill your exact needs
from a wide variely
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 4)4” meter, and
features 1% precision multiplier resistors. Requires no
external power. Ideal 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, X100 and X 10,000, with center-scale read-
ings of 15, 1500 and 150,000 ohms. Covers  mopeL MM-)
—10 db to 465 db. Easy to build and fun to
use. Attractive bakelite case with plastic $2995
carrying handle. Shpg. Wt. 6 Ibs. ‘

High quality
test gear you
will be
proud to own

ETCHED
CIRCUIT VTVM

20,000

PICTURE TUBE ®
&) HMS/VOLT VOM
CHECKER : PR Y OM,
< il ¥
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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 ke to 110 mc on fundamentals in five bands.
Covers 110 mc to 220 mc on calibrated harmonics. 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 wcrk as well.
Thousands of these units are in use in service shops all
over the country. Easy to build and a real  mopgL $6-8
time saver, even for the part-time service

$'|950

L)

technician or hobbyist. Shpg. Wt. 8 ibs.

HEATHKIT LABORATORY RF GENERATOR KIT
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 ke 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  yopeL 161
depended upon for stability and accuracy.
$48%
L]

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
41" panel meter calibrated in mmf and mfd.
Ranges are 0 to 100 mmf, 1,000 mmf, .01 mfd,
.1 mfd full scale. Not affected by hand ca-
pacity. Shpg. Wt. 7 Ibs.

eathkits...

By DAYSTROM

MODEL (M-1

$295.0

are educational
as well as functional

HEATHKIT "IN-CIRCUIT" CAPACI-TESTER KIT

With the CT-1 1t is no longer necessary to disconnect one
capacitor lead to check the part, you can check most ca-
pacitors for “open'’ or “‘short’ right in the circuit. Fast and
easy—to saveyour valuable time in the service shop or lab.
Detects open-gapacitors from about 50 fmf up, so long as
the capacitords gigt shunted by excessivelysow resistance
value. Will detect shorted capacitors.up tfo 20 mfd (not
shunted by less than 10 ohms). (Does not detect leakage.)
Employs 60 cycles and 18 megacycfe test frequencies.
Electron beam "eye'’ tube used as indicator.  yooeL (1-1
Compact, easy-to-build, and inexpensive.

$795

L)

Test leads included. Shpg. Wt. 5 Ibs.

Use these

kits for faster
and more
efficient testing

CRESIGHAL

" GEMERATOR -

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 MOOEL €3

two ranges. Checks paper, mica, ceramic
and electrolytic capacitors. Selection of five $]950
polarizing voltages. Shpg. Wt. 7 ibs. °

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 channel with demodulator probe, and low-

gain channel 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. $2350
L)

 DIRECT-READING
CAFACITY METER

HEATH COMPANY ASubsidiary of Daystrom, Inc. BENTON HARBOR 15, MICH.
February, 1958
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HEATHKIT IMPEDANCE BRIDGE KIT

The model IB-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
0.002 to 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 1B-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

@ ISOLATION
ELIMINATOR o

TRANSFORMER

«'. Laboratory*
. facilities
. “af 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 & or O to 16 volts,
Two meters constantly monitor output volt-  yopeL Bes
age and current, Will aiso 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 IT-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

*

Panel meter monitors output voltage. Shpg.
Wt. 9 Ibs.

Heathkits...

By DAYSTROM

are designed with high-quality,
name-brand components to
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 4)5” 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 controlled 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 B4 the power
supply also provides 6.3 volts AC at up to 4 amperes for
filaments. Both the B+ output and the filament output are
isolated from ground. Ideal unit for use in laboratory, home
workshop, ham shack, or service shop. A nopeL ps-3

large 45" meter on the front panel reads out-
put voltage or output current, selectable with 53550
a panel switch. Shpg. Wt. 17 Ibs. °
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HEATHKIT DX-20 CW TRANSMITTER KIT

The Heathkit model DX-20 *'straight-CW"' transmitter fea-
tures high efficiency at-low cost. It uses a single 6DQ6A
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 antennaimpedances
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  yopgL 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 61456 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 pewer 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

Terrific values

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.  yopgL px-40
Get your DX-40 now for many hours of oper-

ating enjoyment. Shpg. Wt. 25 Ibs. $6495

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-
ponentsareusedthroughout, 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  yopgL px-100
exclusively for easy step-by-step assembly.

Shpg. Wt. 107 Ibs. 31895.0

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 ASubsidiary of Daystrom, Inc. BENTON HARBOR 15, MICH.
February, 1958
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L "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.Simpletoinstaltand 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
alarmoperation. Build a Heathkit CA-1inone  yopeL ca-1
evening and comply with FCC regulations $1795
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 Multiplier. Shpg. Wt. 31bs.

MODEL QF-1

5995

COMMUNICATIONS-TYPE

An ideal receiver
for the beginning
ham or short

wave listener
RECEIVER -

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 mc, 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-19
Low Frequency Coil Kit: Two extra plug-in
coils to extend frequency coverage down to 52]95

350 kc. Shpg. Wt. 1 Ib. 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. Wit. 12 Ibs.

Cabinet: Fabric covered cabinet withalumi-
num panel as shown. Part no. 91-15A. Shpg.
Wt. 5 Ibs. $4.95.

Heathkits...

By DAYSTROM

MODEL AR-3

$2995

{Lless cabinet)

are outstanding in performance
and dollar value

RADIO & TV NEWS




HEATHKIT REFLECTED POWER METER KIT

The Heathkit reflected power meter, model AM-2, makes an
excellent instrument for checking the match cf 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
outputimpedances for 50 or 75 ohm fines, No external power
required for operation. Meter indicates percentage forward
and reflected power, and standing wave ratio from 1:1 to 6:1.
Another application for the AM-2 is matching impedances
between exciters or R.F. sources and grounded grid am-
plifiers. Power losses between transmitter output and
antenna tuner may be very easily computed by inserting
the AM-2 in 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 w:th 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 Ibs.

eathkits...

By DAYSTROM

MODEL AM-2

$'|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 ohms nmpedance Design
of the bifilar wound balun ¢oils will enabfe transmitters with
unbalanced ou‘tputto operate inta balangeq transmission
line, such as used with dipalés, folded dipoles, or any bal-
anced antenna system. THe balun coil set¢can be used with
transmitters.and seceivers without “adjustment over the
frequency range of 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 aircratt, or any field
application. Each unit provides 260 volts DC cutput at up to
60 miliamperes. More than one power supply of the same
model may be connected in parallel for in-

. 6 yoLr
creased current capacity at the same output  yoper vp.1-4
voltage. Everything is provided in the kit, in- 12 YOLT
cluding a vibrator transformer, a vibrator,  MoDEL ¥p-1-12

6X4 or 12X4 rectifier, and the necessary buffer
capacitor, hash filter, and output filter ca-
pacitor. Shpg. Wt. 4 Ibs.

579.5 Each

HEATHKIT VARIABLE FREQUENCY
OSCILLATOR KiT

Enjoy the convenience and flexibility of VFO operalion 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 ajlows 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 hesttate? The model VF-1 MODEL VE-1

with its low price and high quality will add
more operating enjoyment to your ham ac- $]950
tivities. Shpg. Wt. 7 [bs. .

REFLECTED
POWER METER

Insure your

“on the air”’
performance with
these fine accessories.

VARIABLE FREQUENCY
OSCILLATOR

i

POWER SUPPLY

o MIBRATOR

BALUN COIL SET

HEATH COMPANY ASubsidiary of Daystrom, Inc. BENTON HARBOR 15, MICH.
February, 1958
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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 an ideal 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, ‘goints. plugs,
and ignition wiring.. so it can be araalyzeg. and used as a
“sign-post"’ to ignition systerf performance. This analyzer
will detect inequality of spark interisity; a poor spark plug,
defective plug wirifig, breaker-point bdunce; an open con-
denser, and allow setting of dwell-time pefeentage 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!

RADIATION COUNTER

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 (ptus a transistor) to insure stable and
reliable operation. Kit price includes bat-
teries. Shpg. Wt. 8 Ibs.

MODEL RC-1

$799S

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 photographers in 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 receptacle on the
front panel of the ET-1. A "'safe light'’ can also be plugged
in so that it is automatically turned ""on'’ when the enlarger
is turned “'off.”” Handles up to 350 watts with built-in relay.
All-electronic timing cycle insures mraximum accuracy.
Timer does not have to be reset after each cycle, merely
flip lever switch to print, to repeat time cycle. A control is
provided for initia! calibration. Housed in a

compact plastic case that will resist attack ~ MODEL ET-1
of photographic chemicals. A fine addition $'|'|50

to any dark room. Shpg. Wt. 3 Ibs.

HEATHKIT BATTERY TESTER KIT

The BT-1 is a special battery testing device that actually
"loads'' the battery under test (draws current from it) while
it is being tested. Weak batteries often test "good"’ with an
ordinary voltmeter but the built-in load resistance of the
BT-1 automatically draws enough current from the battery
to reveal its true condition. Simple to operate with ‘‘good-
weak-replace’’ scale. Tests all kinds of dry cell batteries
within ranges of 0-15 volts and 0-180 volts. Slide switch
provides for either 10 ma or 100 ma load, depending on
whether you're testing an A or B battery. Not only deter-
mines when battery is completely exhausted, but makes
it possible to anticipate failure by noting weak condition.
ldeal for testing dry cell hearing aid, flash-
light, portable radio, and model airplane bat-
teries. Test batteries in a way your customers
can understand and stimulate battery sales. $850
Shpg. Wt. 2 Ibs.

MODEL BT-1

RADIO & TV NEWS



Now you can have radio

wherever you go —

with the portable

‘
3 CRYSTAL HAﬁQlQ =
& e

BROADCAST BAND RADIO

HEATHKIT CRYSTAL RADIO KIT

The Heathkit model CR-1 crystal radio is similar to the
"“crystal sets'’ of the early radio days except that it has been
improved by the use of sealed germanium diodes and effi-
cient “high-Q" coils. The sealed diodes eliminate the
critical *cats whisker'' adjustment, and the ferrite coils are
much more efficient for greater signal strength. Housed in
a compact plastic box, the CR-1 uses two tuned circuits,
each with a variable tuning capacitor, to select the local
station. It covers the broadcast band from 540 to 1600 kc.
Requires no external power whatsoever. This receiver could
prove valuable to emergency reception of civil defense
signals should there be a power failure. The low kit price
even includes headphones. Complete step-by-step instruc-
tions and large pictorial diagrams are supplied for easy
assembly. The instruction manual also provides the builder
with the basic fundamentals of signal recep-

tion so that he understands how the crystal ~ MODEL CR-1
receiver functions. An interesting and valu- 5795
able 'do-it-yourself'' project for all ages.

Shpg. Wt. 3 Ibs.

Heathkits...

By DAYSTROM

are easy and fun to build,
and they let you learn
by "“doing -it-yourself”’

HEATHKIT TRANSISTOR PORTABLE RADIO KIT

Heath engineers set out to develop a "universal’’ AM
radio, suitable for use anywhere. Their objective was a
portable that would be as much ‘at home'' inside as it is
outside, and would feature top quality components for high
performance and long service life. The model XR-1 is the

that plays anywhere!

. TRANSISTOR PORTABLE

result of these efforts. Six name-brand (Texas Instrument)
transistors were selected for extra good sensitivity and
selectivity. A 4” by 6” PM speaker with heavy magnet was

‘chosen to insure fine tone quality. The power supply was

designed to use six standard size D'’ flashlight cells be-
cause they arz re;s:hly ayailable, inexpensive, and because
they afford wxtremely I@ng battery '“beﬂ@een 500 and
1000 hoursj¥ I"nstswyou r!o’ more t@‘%gera};te “Irom batteries
than what yiii pcy’?or opé?atmg a‘arall tailé-model radio
from the powegdine. Ar@ nbreakjr ke moldad plastic was
selected fof cab matenal becalse of itaidurability and
striking beagty. Ca uit is‘compact ‘and éfficient, yet com-
ponents are ‘notexcessively* “growdedl. Transformers are
prealigned so it is ready for service as soon as construction
is completed. Has built in rod-type antenna
for reception in all locations. Cabinet dimen-
sions are 9”7 L x 8” H x 3%” D. Comes in holi-
day gray, with gold-anodized metal speaker
grille. Compare this portable, feature
by feature, to all others on the market, and
you'll appreciate what a tremendous dollar
value it represents! Shpg. Wt. 4 |bs.

MODEL XR-1

$3495

(Less batteries}
{With cobinet)

HEATHKIT BROADCAST BAND RADIO KIT

This table-model broadcast radio is fun to build, and is a
fine little receiver for your home. It covers the standard
broadcast band from 550 to 1600 kc with good sensitivity
and selectivity. The 5%” PM speaker provides surprisingly
good tone quality. High-gain IF transformers, miniature
tubes, and a red-type built in antenna, assure good recep-
tion in all locations. The power supply is transformer
operated, as opposed to many of the economy “AC-DC"’
types. it's easy to build from the step-by-step instructions,
and the construction manual includes information on oper-
ational theory, for educational purposes. Your success is
assured by completely detailed information
which also explains resistor and capacitor
color codes, soldering technigues, use of
tools, etc. A signal generator is recom-
mended for final alignment, Shpg. Wt. 10 lbs.

Cabinet: Fabric covered cabinet with
aluminum panel as shown. Shpg. Wt. 5 Ibs.
Part no. 91-9A, $4.95.

MODEL BR-2

$'|895

{Less cabinet}

popm—s — —

HEATH COMPANY ASubsidiary of Daystrom, Inc. BENTON HARBOR 15, MICH.
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protects against possible o : sy detects efectrolysis

explosion and fire from Ve .-: e e - currents which cause
undetected fuel vapor . RS deterioration of

o ke | underwater metal

: : fittings on your boat

FUEL VAPOR et N ELECTROLYSIS
DETECTOR = : DETECTOR

indicates condition
and charge of batteries
for safe cruising

BATTERY CHARGE R.F. POWER
INDICATOR METER

HEATHKIT FUEL VAPOR DETECTOR KIT cause gradual corrosion and deterioration of the propeller
or other metal fittings below the water line. It is particularly

Protect your boat and its passengers against fire or ex- helpful when installing electrical. equipment of any kind,

plosion from undetected fuel vapor by building and using or to determine pfoper pofarity when,power is obtained

one of these fine units. The Heathkit Fuel Vapor Detector from a shore supply. Easy-to-build, the rmisiel'ED-1 consists

indicates the presence of fumes on a three-color “safe- of a hermeticalfy-sealed, Waterproof metér special sensing

dangerous’ meter scale and immediately shows if it is safe plate, and sufficieatwire 1 install, inzluding the necessary

to start the engine. A pi[gt light on the front panel shows hardware. Mounts. on instrument panek

when the detector is operating, and it ¢an be left on con- where it can. be-gasily seen. Requires MDDEL ED-1

tinuously, or just used intermittently. A panel control en- power for opetation, and gives instant warn- ’

ables initial -galibration of the detector when installed. ing to guard your boat for a lifetime. Shpg. $995

Features a hermetically-sealed meter with “throme bezel, Wt. 2 ibs.

and a chrome-plated brass panel. It is very 6 volt

simpie to build and.instail, even by one not.  MODEL FD-1-6

having previous experience. Models FD-1-6 12 volt HEATHKIT RF POWER METER KIT

(6 volts DC) and FD-1-12 (12 volts DC) operate ~ MODEL FD-1-12
from your boat batteries. The kit is complete $ 95
in every detail, even to theinclusion of a spare 35
detector unit. Shpg. Wt. 4 Ibs. EACH

The Heathkit RF Power Meter Kit is designed to sample the
RF field in the vicinity of your transmitter, whether it be
marine, mobile, or fixed. Qutput meter is merely placed in
some location close to the transmitter, to pick up RF radia-
tion from the antenna. Requires no batteries, electricity,
nor direct connection to the transmitter. It provides you with
a continuing indication of transmitter operation. You can

HEATHKIT BATTERY CHARGE INDICATOR KIT easily detect if power is dropping off by comparing present

The Heathkit model Cl-1 Marine Battery Charge Indicator meter readings with past ones. Operates with any trans-
has been designed especially for the boat owner, although mitter having output frequencies between 100 kc and 250
it has found use in service stations, power stations, and mc, regardless of power. Sensitivity is 0.3 volts RMS full
radio stations where banks of batteries are kept in reserve scale, and a special control on the panel allows for further
for emergency power. It is.intended to replace the hydro- adjustment of the sensitivity. Meteris a 200 ua unit, mounted
meter method of checking storage batteries, and to elimi- on a chrome-plated brass panel. The'entire PM-1 measures
nate the necessity for working with acid i small, below- only 3%” W x 6)4” L x2” D. An easy way to put

decks enclosures. Now it is possible to check as few as one, your mind at ease concerning transmitter MODEL PM-1
or as many as eight storage batteries, merely by turning operation. Shpg. Wt. 2 Ibs. $'|495

the switch and watching the meter. A glance at the meter
tells you instantly whether®our batteries are sufficiently
charged for safe cruising. Dimensions are 2-7/8"W x.5-11 /16"

®
H x 2”7 D. Operates on either 6 or 12 volt systems using lead-
acid batteries, regardless of size. Simple in- I
stallation can be accomplished by the boat MODELRELS o000

owner in fifteen minutes. Shpg. Wt. 3 Ibs. $'|695 0 DAYEC OB
- Y
now offer you completely
HEATHKIT ELECTROLYSIS DETECTOR KIT modern marine equipment with
The Heathkit model ED-1 Electrolysis Detector indicates outstanding design features

the extent of electrolysis currents between the boat's
common ground and underwater fittings, except on boats
having metal hulls. These currents, undetected, could
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HEATHKIT TRANSISTOR
RADIO DIRECTION FINDER KIT

The Heathkit Transistor Radio Direction Finder model DF-1 e US_E itfora
is a self-contained, self-powered, 6-transistor super heter- : ; :
odyne broadcast radio receiver incorporating a directional " f‘&ﬂ".fﬂ_'“ﬂ‘ﬂ!ﬂﬁ&ss ar -

s a portable radia

loop antenna, indicating meter, and integral speaker. It is
designed to serve primarily as an aid to navigation when
out of sight of familiar landmarks. It can be used not only
aboard yachts, fishing craft, tugs, and other vessels which
navigate eithef eut of sight ofland or at night. but also for
the hunter, hiker, ¢amper; grsherman aviatar, etc. It is
powered by a 3ot battery. (A spare batteryis also included
with the klt)éﬁn , 'Qgguenc;)& fange coversithe broadcast
band from 5 600 kc and will doub y a portable
radio. A dlrec’ngma i;@h -Q ferrite anteana is corporated
which is rotated froft the frant panel o’ obtam a fix on a
station and a 1 ma meter serves as the null and tuning
indicator. The controls consist of: tuning, volume and power
(on-off), sensitivity, heading indicator (compass rose) and
bearing indicator (antenna index). Overall dimensions
are 7%4” W x 54" H x 5%” D. Supplied with
slip-in-place mounting brackets, which allow MODEL DF-1
easy removal from ship bulkheads or other $ 95
similar places. Shpg. Wt. 5 Ibs. 54 °

TRANSISTOR
RADIO DIRECTION FINDER

®
eathkits
00 .

N I The~Heath Company malptains a technical cqn;ultatio_n

service, should you experience some sort of difficulty in
construction or operation. Although only a very small per-
centage of our customers ever have occasion to use this

are sold only by direct mail,

passing middleman service (usually only beginners in electronics) it is still
. reassuring to know that technical help is available when
profits on fo you needed. A service department is also available, should

you wish a complete factory check of operation and align-
ment or repair. After you build your first Heathkit you'll
realize how easy it is.

Free Catalog

Send for this
informative booklet

listing more than
100 “'do-it-yourself” kits,

Pioneer in

“do-it-yourself”

electronics

HA.H_H_UH:_"IE. MICH.

N o L SHIP VIA
o R D E R e [ Parcel Post

Address S (m]3
BLANK S

: ‘ p City & Zone S ] State
vag"’f:u'A,l.lozr‘r:es subject to change (PLEASE PRINT) O Best Way
Enclosed find { ) check ( )
money order for |
Please shlp C.oD. () Dostage T ITEM MODEL NO. PRICE
d for. pounds.

On Express orders do not include
transportation charges—they will
be collected by the express agency
at time of delivery.

ON PARCEL POST ORDERS in-
clude postage for weight shown.
0|RI§ER'SI FROM“APO’SArlTust in-
clude full remittance. prices

£.0.B. Benton Harbor, Mich. POSTAGE

[J SEND FREE Heathkit Catalog
TOTAL
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HARTLEY "LINEAR'" SPEAKER

Hartley Products Company, 521 E.
162nd St., New York 51, N. Y., an-
nounces the availability of a new
speaker system, the “Luth Holton,”
which incorporates an entirely new 220
speaker as the driving force.

According to the company, the new
unit produces linear sound with virtual

elimination of “white noise.” The sys-
tem is housed in a natural wood enclo-
sure which is available in various fin-
ishes. The speaker has a molded plastic
basket which adds a modern look to the
advantages of a non-magnetic mount-
ing. The company’s ‘“tri-polymer” cone
is also featured. The response of the
speaker is said to be from 1 to 18,000
cps. Peak power capacity is 20 watts
and inputs are 4 to 8 ohms.

“G.l. SPECIAL"

Components Corporation of Denville,
N. J,, has announced the availability of
the “G.I. Special” turntable, designed
specifically to meet the needs of Armed
Forces personncl who are located in
areas served by 50-cps power.

Either 50- or 60-cycle operation is
obtained by merely shifting the belt to
the appropriate step on the turntable’s
specially designed pulley. The unit is
available for 33%3-rpm operation.

20-WATT AMP-PREAMP
Altec Lansing Corporution, Anaheim,
Calif., is offering a 20-watt power am-
plifier and preamp as one of the fea-
tured units in its line for 1958.
Tradenamed the “Quartet 344A,” the
circuit incorporates four independ-
ent volume controls; a printed circuit
with all components attached through
riveted eyclets; and six inputs, three
low-level for magnetic phono pickup,
microphone, and tape deck and three
high level for tuner, tape reproducer,
and spare.
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Frequency response is 20 to 22,000
cps; 20 watts output with 40 watts
peak; 138 db gain, 32 db bass control
range, and 35 db trebhle tone control
range. The unit measures 5%" x 145"
x 81314” with cabinet.

"AUDIOMATIC" PLAYER

Thorens Co., New Hyde Park, N. Y,
has developed a unit which offers the
convenience of a changer with the pre-
cision of a turntable. The unit is being
marketed as the “Audiomatic” push-
button player.

The Model CBA-83 carries a full year
guarantee, has a direct-drive motor and
adjustable speed control, push-button
automatic arm action and finger-tip
reject operation, completely foolproof
mechanism, muting switch and track-
ing weight adjustment screw, manual
operation, 50/60 cps, 100/250 volt oper-
ation, and full 12” turntable.

The base plate is 12”7 x 15” with 374"
clearance required below the plate and
3" above. The company will supply ad-
ditional details on request.

HEAVY-DUTY TAPE DEGAUSSER
Designed for both the professional
and the serious home recordist, the
new ‘7107 heavy-duty degausser just
introduced by Aerorox Corp. of New

will

Bedford, Mass. erase magnetic
tape without the necessity of rewind-
ing.

Demagnetization is accomplished
quickly and simply by placing the tape
over the spindle provided and rotating
the reel three or four times until
every portion of the tape has been cx-
posed to the fleld area which exists
within the rectangle outlined on the
top of the unit. Continuing the rota-
tion, the reel is slowly lifted off the
spindle to a height of approximately
6 to 8 inches and the power is then
turned off. This enables the tape to
reach zero magnetization.

The unit is designed to be used with
117-volt, 60-cycle power sources. It
will handle all 7 and 10" spools as
well as smaller reels. The company’s

parts distributors are handling the

item.

MAGNETIC TAPE PREAMP

EV Instruments, a division of Elec-
tro-Voice, Inc., Buchanan, Mich., is now
offering a three-stage transistor ampli-
fier, the Model 6010, designed for play-
back use with magnetic tape heads.

The new unit compensates to the
standard NARTB curve = .7 db from
20 to 20,000 cps. Gain at 1000 cps is 42

db. Precision low-noise resistors and
selected transistors assure unusually
low noise output of 400 microvolts, un-
weighted. The maximum output is 1.5
volts r.m.s.; the input impedance is 40,-
000 ohms; output impedance is 15,000
ohms; and operating temperature a
maximum of 40 degrees C.

The unit is packaged in a 13§"x13&"x
2%"” aluminum can provided with an
octal base for ease of installation. The
power required is 6 volts at 1 ma.

GRILLE CLOTH SPECIAL

Generul Cement Mjg. Co., 400 S. Wy-
man St., Rockford, Ill, is now making
a special offer to dealers covering its
line of new and modern grille cloth
material.

The grille cloth comes in picces one
yard long and 50 inches wide, providing
more than enough for the average ap-
plication. The pieces are individually
packaged, with a wide choice of pat-
terns and shades available to match al-
most any type of hi-fi, radio, or TV
cabinet now being marketed. Light
wood and plastic cabinets have been
included and there are colors and styles
to match them as well.

A wire display rack is offered with
an order of 100 packages. Write the
company for details on the special price.

IN-LINE RECORDING HEAD

Nortronics Company, 1015 S. Sixth
St., Minneapolis 4, Minn., has announced
the development of a new in-line re-
cording head, the Model TLD-S.

Developed for high-fidelity recording
and reproduction in stereo and monau-
ral applications, a new interchannel
magnetic shield provides a high degree
of crosstalk rejection. The head can be
compensated to provide flat response
between 30 and 10,000 cps. It is com-
pact in construction, has precise gap
alignment, features long life, and has
negligible tape oxide accumulation.

RADIO & TV NEWS



make the most of your work ... use a high precision JBL LOUDSPEAKER!

You will put Y 3
many hours into ’ MODEL D123
learning the 12” EXTENDED RANGE LOUDSPEAKER
fundamentals, An outstanding value, the D123 at first glance
and then the fine is most unusual because of its shallow
; ; 4 re — . 3 ]
poinis o ligh A G e
fidelity. You will [ | Listening will develop great respect
spend your time 2 / for the D123's smooth response,
and energy freely in excellent handling of transients,
building the very finest : ‘ and pleasingly lucid. highs.
sound system you know
how. Remember this when
choosing your loudspeaker,
Get a speaker of the highest
precision —one that bears
the symbol “JBL”—one that
18 worthy to demonstrate your
own best efforts. JBL precision
and advanced design are
responsthle for JBL efficiency —
highest in the world. JBL efficiency
gives you the smoothest, cleanest, most
realistically lifelike sound you can get.

e

&
MODEL D208/D216
8” EXTENDED RANGE
LOUDSPEAKER

A thrilling piece of miniatur-

ized precision craftsmanship. As
perfect in its details as larger JBL
units. A true precision transducer in

every sense of the term. Properly en-

closed, the D208 (eight ohms, D216 is 16
ohm model) gives impressive, rich, full range
coverage of audio frequency range.

FC

e

MODEL 075 HIGH FREQUENCY UNIT
Exciting to behold, the precision-machined 075
embodies a new concept in high frequency
reproduction. A ring, rather than a dia-
phragm, radiates sound energy into
fhe annular throat of an aluminum
exponentially tapered horn. Above
2500 cps, 075 sets ‘a new stand-
ard for linear reproduction.

MODEL 1750LH

MODEL
D130 15”7 HIGH FREQUENCY
EXTENDED RANGE ASSEMBLY
LOUDSPEAKER

The finest of high precision
drivers designed for 1200 cycle
crossover is combined with a
machined exponential horn and
acoustical lens Tor optimum sound
reproduction in the home: The lens, an
exclusive JBL development, acoustically
illuminates a 90° solid angle with equal in-
tensity regardless of frequency.

The only speaker of its

kind ... only one made with a
4" voice coil...only single unit

speaker to give you complete, true high
fidelity coverage of the entire audio spec-
trum. Your basic speaker. Use alone at first,

later add JBL high frequency unit and dividing
network for supreme excellence of JBL 2-way system.

Please send me
the following:

[ Free Catalog of
JBL Signature Products
[] Name and address of MODEL 086 KIT OF

Authorized JBL Signature
Audio Specialist in my com- PROFESSIONAL complement

munity COMPONENTS made. Designed
TECHNICAL BULLETINS ON:
[] D130 [] D123 {1 D208
0O 175DLH [] 075

The finest
speaker

Only a few of the many
precision JBL products are
shown on this page.

W hatever your needs, you will
find exactly the right system
or unit for you in the complete,
free JBL Signature catalog.
Send for your free copy. A limited
number of technical bulletins are
also avatlable. Please ask only for those
in which you are vitally interested.

for theaters,

used in the
Hartsfield, available
for other zpplications
to industry and the

NAME_ <

ADDRESS.
serious high fidelity

9143 ___ZONE_____ STATE enthusiast.

“IRL means JAMES B. LANSING SOUND, INC. 32,9 Casitas Avenue, Los Angeles 39, California
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NEW STANDARD
OF PERFORMANGE

SI'—IUF?El

P HONO
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REPRODUGRCER

REVOLUTIONARY DESIGN MAKES IT
IMPOSSIBLE TO SCRATCH RECORDS!

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!

¢ You never have to level your turntable!

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

e You can get superb fidelity, 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 for
reprints of informative,
published articles.

e e off Lesertity

IN ELECTRONICS SINCE 1025

SH-HUURE

SHURE BROTHERS, INC., 210 HARTREY AVENUE, EVANSTON, ILL.

The Model TLD-S can be used in new
equipment, for modernizing older re-
corders, for replacement, and for con-
version.

STEREO TAPE SYSTEM
Tandberg, 10 E. 52nd St., New York,
N. Y, is now offering a stereo tape sys-
tem which consists of the Model 3-
Stereo recorder/reproducer and two
companion Model 266 speaker systems.

has been
reproduction of

The  recorder/reproducer
designed to provide
both monaural and stereo tapes from

40 to 16,000 cps at speeds of T1s, 33,
and 17 ips. The unit will also handle
complete monaural recording.

The matching speakers each contain
one of the company’'s Model 165BK
dual-cone wide-range 8" speaker units.
The enclosures are finished on all four
sides so that they can be used horizon-
tally or vertically, depending on the
individual room interior.

TWEETER DEMONSTRATOR
General Electric Company has issued
a colorful, compact counter demonstra-
tor which permits customers to hear
how a G-E Al-404 tweeter improves
hi-fi treble response in a single-cone

speaker system.
The pre-assembled

unit, including

.-.-

i -:r ﬁ-!' Wﬁ"rﬂl HIGHS

tweeter and the company’s A1-421
crossover network, is connected to the
store’s single-cone speaker system, A
flip of the switch in the center of the
unit cuts in the tweeter with its 1500
to 15,000 cps response.

The demonstrator is available from
G-E Hi-Fi, Box 101, Liverpool, N. Y.

NEW MOYVING COIL PICKUP

Electro-Sonic Laboratories, Inc.,
35-54 Thirty-sixth St., Long Island City
6, N. Y. has developed a new moving
coil pickup which incorporates the
firm's patented d'Arsonval galvanom-
cter principle and offers other improve-
| ments.
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Designed to replace the company's
“Concert Series” cartridge, the new
unit offers improved mechanical ri-
gidity and voltage output. Known as
the DModel C60, the cartridge can he
used in any record changer or quality
arm. Frequency response is 18 to
20,000 cps = 1 db (Elekira 35 Test
Record). Electrical output is at least
five times greater than that of the
“Concert Series” which means that no
transformers or transistor amplifiers
are required. Vertical stylus force is
from 2 to 6 grams and output imped-
ance is 40 ohms.

TAPE RECORDER HEADS

Sonotone Corporution of Elmsford,
N. Y. has developed a new series of
high-fidelity, low-priced tape recorder
heads for the initial equipment market
and will later offer them to the replace-
ment market.

Frequency response of these new
heads is 20 to 15,000 cps. The head pre-
sents a smooth, hard, and unbroken
face to the tape resulting in a minimum
of wear on the tape. The smooth face
eliminates ridges or grooves in the tape

e @

head that rub the oxide coating off the
tape and cause it to pile up.

Although the heads are rugged and
completely shielded, they are miniatur-
ized. Currently available are record-
reproduce heads, erase heads, and a
dual record-reproduce-erase head.

NEW BEAM POWER TUBE

The Electron Tube Division of Rudio
Corporation of America, Harrison, N. J.
has announced the development of a
new 9-pin miniature beam power tube
which has been designed especially for
use as an output tube in high-fidelity
audio equipment,

The 6973 features linear operation
over a wide range of power, high power
sensitivity, and high stability. These
features in addition to low heater pow-
er (6.3 volts at 450 ma.) permit the
design of compact, relatively low-cost
audio equipment where high output
voltage with low harmonic distortion is
a primary consideration.

A technical bulletin giving complete
specs on this new tube is available.

SCOTT AM-FM TUNER

H. H. Scott, 111 Powdermill Road,
Maynard, Mass. is in production on a
new medium-priced AM-FM tuner, the
Model 300.

Completely new in styling, engineer-
ing, and performance, the unit's ex-
treme simplicity makes it adaptable to
any decor. The tuner incorporates the
firm's exclusive wide-band FM detector
which improves selectivity while the

RADIO & TV NEWS



circuit is drift-free without the need
for a.f.c. Cross-modulation is minimized
so strong local stations do not appear
at several points on the dial.

The AM section features wide-range

circuitry and the smooth-acting slide
rule dial is extra long for station
separation.

The tuner measures 15%” x 5” x 121"
in its mahogany accessory case. Com-
plete technical details and a free cata-
logue on this equipment are available
from Department P of the company.

AUDIO MIXER

Miami Instrument Co., Box 384,
Tamiami Station, Miami 44, Fla. has
developed a versatile audio mixer for
use with recording and p.a. systems.

The unit features plug-in transform-
ers, preamplifiers, and line amplifiers.
These plug-in units may be arranged to
provide up to seven individually con-
trolled input channels. Outputs of + 20
dbm into 50, 250, or 600 ohms or up to
30 volts into high impedance may be
obtained from the line amplifiers.

The inputs may be microphones, tape
or disc players, tuners, etc. The mixer

is available in rack mounting, sloping
panel, or custom versions. All models
are approximately 314" high.

""ANNIVERSARY" TUNERS
Fisher Radio Corporation, 21-21 44th
Drive, Long Island City 1, N. Y. has in-
troduced two new “Anniversary Series”
FM-AM tuners to the market.
The Models 90-R tuner and Model

B . -
90-T tuner and audio control center
both incorporate the company’s exclu-
sive “Gold Cascode RF Amplifier’” and
companion circuitry. The “MicroRay

February, 1958

' COMPLETELY VERSATILEAND:

o

 PROFESSIONAL PERFORNANCE

FOR YOUR HOME MUSIC SYSTEM

Master Audio Control

No TWO EARS hear music exactly alike. No two personal preferences
in tonal balance are precisely the same, nor do the acoustical
characteristics of any two surroundings duplicate each other exactly. The
way the music sounds to You, in your normal listening environment, should
be your most significant standard of performance. With THE FISHER
MAsSTER Aupio CoNTROL, Model 90-C, you can achieve the tonal balance
and color that suits you best. It will fully meet your personal, as well as
the acoustic requirements, of the room in which it is used.

Among its many pace-setting electronic advances, THE FISHER Maoadel
90-C includes a new PRESENCE CONTROL which brings solo instrument or
vocal passages right out of the orchestral background. In addition, the
90-C offers a new, sharp-cut-off RUMBLE FILTER, to reduce low-frequency
noise with no discernible loss of frequency response. With its facilities for
mixing or fading from two to five channels, its Loudness Balance Control,
its highly effective Bass and Treble Tone Controls, THE FISHER Model
90-C is by far the most versatile as well as the most com- $I I95°
prehensive unit of its kind to be found anywhere! Chassis,

Mahogany or Blonde Cabinet, $9.95

WRITE TODAY FOR COMPLETE SPECIFICATIONS

FISHER RADIO - 21-23 44th DRIVE, LONG ISLAND CITY 1. N. Y.



A BOX IS NOT
A MUSICAL INSTRUMENT

co R . No shilled musjcal in-
. strument maker, including
U even those in aboriginal
tribes. has ever found a
* rectangular box  satisfac-
tory. IN SPITE OF THIS,
+ today many HI-FI speaker
systems proclaim the ulti-
mate in high fidelity, yet
. they employ nothing more
than the most elementary
{ hoxes to perform the
' complieated  function of

transforming  the vibra-
i {ions of the loudspeaher
into sound.

In the KARLSON ENCLO-
SURES, specially curved
internal and external structures are used to provide
vou with the highest performance capabilities
available in the industry today. Actually the Karl-
son enclosure is one of the most fabulous musical
instruments ever created and is capable of repro-
ducing every sound from a baby’'s breath to the
mighty roar of thunder. After long and rigorous
tests, we know definitely that the Karlson Enclo-
sures can outperform all other units now available
on the market at any price.

Despite their fantastic performance charac-
teristies these units are available to you in 20
different models in KIT, UNFINISHED AND FIN-
ISHED FORMS, at prices you can afford, ranging
from $1R8.60 to ¥174.00.

SEND FOR OUR COMPLETE CATALOG TODAY
AND LEARN HOW THE KARLSON ENCLOSURE
CAN BE FITTED TO YOUR SPECIFIC NEEDS,

I KARLSON A’SSOCIATES, INC., Dept RTNS I
1610 Neck Road

| Brooklyn 29, New York |
| Please send catalog! |
. i
I £ 1L - I I T I R R I R I A I
l AQUUESS  + v vttt ane st e st rerauuaavoarssoas I
I CitY v it e i et a e State........... I
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SAVE % — PAY PART-BY-PART — HAVE FUN
Assembling the SCHOBER

ELECTRONIC
ORGAN in KT form

s BT L e s g a5 G 3
Tt e
Lo

! e i
Now you can afford a real, full concert organ, just
like those made by the foremost organ manufac-
turers. Because over Y2 the cost is saved when you
assemble 1t yourself. And it's REALLY EASY: only
24 separate units, all with printed circuits, and
detailed-to-the-smallest-step instructions. 1In addi-
tion, you purchase each of the 24 kits when you are
ready for it — and can afford it.

You'll get a real kick out of putting the Schober
Electronic Organ* together — and then sitting down
and pulling the stops for Strings, Trumpets, Clar-
inets, Diapasons, Flutes, etc, Electronic Percussion
optional; chimes available.

Compact CONSOLE

One of the many exclusive features of this excep-
tional organ is the handsome console, in a wide
variety of finishes. 1t is equaily at home in a tradi-
tional or modern setting, and takes little more space
than a spinet piano.

Free Literature

Complete descriptive booklet and price list are
available on request. And, if you wish to hear the
glorious pipe organ tone of the Schober Electronic
Organ, a 10" long-playing demonstration recording is
available for $2. Thls is refundable when you order.
Write today and see what a fine instrument you can
get at such a great saving.

The SCHOBER ORGAN CORP.

2248-R Broadway, New York 24, N. Y.
*Designed by Richard H. Dorf
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Tuning Indicator” provides ease of
tuning and great accuracy on weak sig-
nals. The push-button “FM Muting-
AM Bandwidth” control eliminates in-
ter-station noise and on-station side-
response. Silver-plated shielding of the
entire front end limits undesirable
noise, interference, and radiation.

“KNIGHT" TAPE RECORDER
Allied Rudio Corporution, 100 N.
Western Ave., Chicago 80, Ill. has

added a tape recorder to its “Knight”
line of audio equipment.

The Model KN-4010 is a dual speed
unit with push-button controls, two
built-in speakers and a “roving” speak-
er, an 8-watt push-pull amplifier, and a
transistor preamp for minimum hum
and noise.

Additional features include a handy
digital index counter which permits the
user to pinpoint any portion of a re-
cording, an automatic shut-off which
stops the machine the instant the tape
is finished, high-frequency a.c. erase,
and a special safety interlock which
prevents accidental erasure of the tape.

The machine is housed in a charcoal
gray case and will operate from any
110-120 volt, 60 cycle a.c. outlet.

EMC STEREO TAPE PLAYER

EMC Recordings Corporation, St.
Paul, Minn. is now marketing a new
stereophonic tape player which plays
both stacked stereo and full track and
dual track monaural tapes.

A feature of the stereophonic tape
player is its simplicity of operation.

Only three knobs are used to control
volume, tone, and balance. Beginners
or those seeking an inexpensive stereo
tape playing system can use the unit
for one channel and a radio or televi-
sion set for the second channel. One
simple control regulates motor speed

and handles tape start, stop, play, re-
wind, fast forward, and neutral.

Tape speed is 7.5 ips. Wow and flut-
ter is less than .25% with noise at least
50 db below 3% distorted signal. Fre-
quency response is 40 to 12,000 cps + 2
db and 30 to 15,000 cps + 5 db. The unit
is available complete or as a tape deck
mechanism separately.

LABORATORY AMPLIFIER

Summit Electronics, Inc.,7 Industrial
Place, Summit, N. J. has announced a
new precision power amplifier for
laboratory measurement applications
or for home use in elaborate high-
fidelity set-ups.

The Type 100 has been licensed by
Western Electric and features ex-
ceptionally flat frequency response
with unusually low harmonic and IM
distortion. The noise and hum level are
70 db below full rated output of 30
watts.

Several models are available for
varying input impedance requirements,
with output impedance switch-con-

trolled from 4 to 600 ohms in all
models. A carrying case is furnished
with each amplifier.

“TAPE INDX"

Dutrel Compuny of 520 Fifth Ave,,
New York 26, N. Y. has recently intro-
duced a new product of interest to
users of magnetic recording tapes.

Tradenamed “Tape-Indx,” the new
product permits the indexing of indi-
vidual selections on a roll of tape. A
tab is pressed on the exact spot to be
identified for future use. The title is
then recorded on a pressure sensitive
label of corresponding number and
color to the tab. This label is placed
directly on the reel of tape or can be
put on the tape box. It is also sug-
gested that this information could be
filed in permanent form in the com-
pany's special “Perma-File” which is
a plastic wallet-size case.

The index tabs come in a package
containing thirty items with complete
instructions as to use included with
each packet.

Those wishing further information
on these handy units or data on prices
and distribution should write direct to
the manufacturer.

CABLES FOR AUDIO
Walsco Electronics Manufucturing
Company, 100 W, Green St., Rockford,
Ill., now has available a full line of
shielded Tenite cables with molded-on
connectors for use with hi-fi systems
and sound equipment.

RADIO & TV NEWS




The cables are supplied in a wide
range of lengths from 10” to 72" with
various combinations of phono pin plugs
and jacks, alligator clamps, spade lugs,
and phone jacks. The molded construc-
tion of these units permits them to
withstand severe strains and to outlast
conventional soldered connections.

Bulletin No. FR3259 carries complete
specifications on this new line. The
booklet is available from parts distrib-
utors or from the manufacturer direct.

NEW "3M' RECORDING TAPE

Minnesota Mining and Manufactur-
ing Co. of St. Paul, Minn. has an-
nounced a new ‘“double play” magnetic
tape which is said to be twice as strong
as any other tape of its type.

Designated as the “Scotch” brand
magnetic tape No. 200, it is made from
durable polyester film which has been

“tensilized” by a new process which
doubles the strength of the convention-
al polyester film. Because of this new
process, the tape can be used on any
tape recorder without the danger of
stretching or breaking.

The 7" reel, which contains 2400 feet
of tape, is capable of four full hours
of recording at 3.75 ips and two hours
at 7.5 ips. The 10% inch reel for special
applications will record 16 hours at 1%
ips. This reel holds 4800 feet of tape.

20-WATT AMPLIFIER

The Specialty Electronic Components
Dept. of General Electric Co., Auburn,
N. Y. is in production on a new 20-watt
amplifier which retails in the moderate
price class.

The Model PA-20 has a frequency re-
sponse from 20 through 20,000 cps, a
phono hum level of —60 db at full out-

put, over-all distortion level below au-
dible perception, phono input sensi-
tivity of 5 to 7 mv. at full output, and
accurate phono equalization.

The amplifier incorporates an un-
usual LC-tuned circuit in its built-in
rumble filter for a very sharp low-
frequency cut-off of 12 db per octave
below 40 cps. This effectively filters
rumble and sub-audio frequencies with-
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NEW FROM FISHER-

Wi

THE 111
FISHER
30 watt Ampiitier

FROM THE DRAWING BOARD, through every painstaking step of
development and testing, to the proud accomplishment of the
finished product, FISHER leadership is in evidence throughout! Now,
FISHER announces a magnificent new power amplifier so outstanding in
design, so superior in performance and so conservatively built that it
will give you many years of “clean,” trouble-free service.

HIGH POWER! 30 waits of power delivered to the speaker terminals in
continuous sine-wave operation; 70 watts of reserve peak power to
handle orchestral transients and peaks up to 30 milliseconds in dura-
tion, with no trace of clipping, ringing or raggedness.

THE FISHER “100” has ample reserve power to drive even the lowest-
efficiency loudspeaker system. Its absolutely clean tonal output eliminates
listener fatigue and adds markedly to the enjoyment of 59950

your home music system. Hear it at your dealer now/
WRITE TODAY FOR COMPLETE SPECIFICATIONS

FISHER RADIO -+ 21-23 44th DRIVE, LONG ISLAND CITY 1, N. Y.
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An audio system is like a chain. For optimum

formance, oll the links must be equally strong...
there can be no compromise with “weak-link" com-

ponents in the system,

per- Heads — Facing surfaces of head gaps
lapped to an optical flatness so precise
they reflect a single light band (V5 micron)
on flatness gage. This, plus initial surface
polish of 6-8 micro-inches, insures sustain-

ed frequency response with negligible

It was on this premise that the Ampex A122-SP Port-
able Stereophonic System was designed. Each link in
the chain — from recording and playback heads to
speaker — was forged to the same exacting stand-
ards and precision tolerances which guide the manu-
facture of world-famous Ampex professional record-

change in characteristics over many thou-
sands of hours of operation — many times
longer than with ordinary heads.

Amplifier- Speakers — Ampex-design-
ed, Ampex-built as an integral part of sys-
tem . .. yet may be used separately with

ing and playback equipment.

AMPEX AUDIO, INC, Nt ¢
1044 KIFER ROAD,

SUNNYVALE, CALIFORNIA

Please send free full-color folder:

NAME

ADDRESS

other units of your system (has front-panel
input switching for Tape, Tuner, TV, or
Phono). Amplifier sensitivity 0.25 v for maxi-
1 mum power output; 20-20,000 cps = Y, db
| output with well under 1% harmonic dis-
tortion. Speaker features unusvally high
total gap energy, converts a maximum of
output power into sound energy, with
smooth, peak-free response,

Complete Specifications — Write to-
doy for free new full-color brochure con-
taining complete specification sheet and
description of full line of vnmounted vnits
consoles, modular table-tops and portables

.CIITY
college grads get

@ aghead faster!

. bave higher incomes . . . advance more rapidly.
Grasp yowur chance for a better life. Share rewards
awaiting college men. Important firms visit campus
regularly to employ Tri-State College graduates. Start
any quarter, Approved for Vets.

Bachelor of Science degree in 27 months
Complete Radio Engineering courses (TV, UHF, FM,
Electronics). Also Mechanical. Civil, Electrical, Chem-
ical, Aeronautical Engineering. In 36-months a B.S.
in Business Administration (General Business, Ac-
counting, Motor Transport Management).
students faster. More professional class hours. Small
classes. Enroliment limited. Beautiful campus. Well-
equipped labs. Prep courses. Enter Mar., June, Sept.,
Jan. Earnest capab]e students (whose time and budgct

require accelerated courses and modest costs)
are invited to write Jean McCarthy, Dir,
Adm., for Catalog and book “Your Career
in Engineering and Commerce."

M TRI-STATE COLLEGE

Superior

:TAPL RFC(DIIDLBS:

WHOLESALE PRICES
: HI-FI COMPONENTS |
NATIONAL BRANDS |
: WRITE FOR FREE CATALOGUE ‘
| |

215-RD E, 88 ST.
NEW YORK 28, N. Y.

30 Watt Hi-Fi Super Lin-Kit
AMP-PREANMP with
TRANSISTORNlZED

FRONT END
FREQUENCY RESPONSE:
#+ 1 db 10-40,000 cps.,

UBES: uses (1) 6AUSG,
(1) 12AT7, (1) 312407,
(2) EL34’s, (1) 5V4-GB.
SHIPPING WEIGHT 26

Ibs. FL-30 $42 00
Sale Price. lor Free Catalogue

CUTICK ELECTRONICS H1-FI RADIO T.V. PARTS

171 Washinaton St.. WOrth 2-5866. New York 7. N.Y.

1618 College Ave. Angola, Indi

out appreciable effect on bass response.
The unit has interstage feedback phono
compensation which gives low distor-
tion and allows the use of practically
all low and high input cartridges on the
market.

The PA-20 has a compact, leather-
grain finish cabinet only 4%v% inches
high, with extra-size knobs and a gold
brushed escutcheon for compatibility
with a wide range of tuner cabinets and
furniture styling.

NEW EICO SPEAKER SYSTEM

Electronic Instrument Co., Inc., 33-00
Northern Blvd.,, Long Island C1ty 1,
N.Y. has released
a new generic
typeofspeaker
system which has
been designated
as the HFS-2
standard speaker
system.

The system uti-
lizes the new slot-
loaded conical
horn invented by
A. Stewart Hege-
man and a new omni-directional cone
tweeter for extended radiation in all
directions. The spectrum from 30 to 200
cps is handled by the slot-loaded split
conical horn of 12 feet total length
rear loading an 81%” driver, 200 to
6000 cps is produced by frontal radia-
tion from the same 8%” driver, and
the range from 6000 to 20,000 cps is
handled by a separate coaxial mount-
ed free-floating cone tweeter plus fixed
inner loading cone mounted in the
open above the horn mechanism box.
The acoustical crossover is at 200 cps
while the electrical crossover network
is at 6000 cps. Rated-impedance is 16
ohms.

The system is being offered in ma-
hogany, walnut, and blonde birch
finishes. The enclosure measures 36" x
15% " x 11%"”. It weighs 45 pounds.

MATCHED TUNER-AMPLIFIER
Lafayette Radio, 165-08 Liberty Ave.,
Jamaica 33, N. Y. is now offering a
custom hi-fi tuner and amplifier which

g e
- S Rt e o
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ha\e been matched in style and per-
formance.

Marketed as the “Music Mates” the
amplifier uses the new premium quality
EL84 tubes in push-pull and has a
power output rating of 15 watts. Fre-
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quency response is 20 to 20.000 cps
-+ .5 dh and distortion is less than 1%.
The new amplifier features separate
hass, treble, volume, and loudness con-
trols and has five input channels with
tape and record equalization.

The companion AM-FM tuner fea-
tures temperature-compensated circui-
try and eflicient a.f.c. action to mini-
mize drift and lock in program mate-
rial. An a.f.c. defeat switch is provided
for tuning in weak stations. The Arm-
strong circuit with Foster-Secley dis-
criminator employs 6 tubes plus a
matched pair of crystal diodes and
rectifier. Built-in FM and AM anten-
nas are said to provide excellent re-
ception.

AUDIO CATALOGUES
LAFAYETTE COMPONENTS

Lafayette Radio. 165-08 Liberty Ave.,
Jamaica 33, N. Y. has just issued a
single page flyer, ST-81, which de-
scribes its new master audio control
center and stereo AM-FM tuner in
some detail.

Each unit is pictured and complete
specifications given. The control center
is available in either kit or wired form
while the tuner is available as a Kit.

SCOTT HI-FI CATALOGUE

H. H. Scott, 111 Powdermill Rd.,
Maynard, Mass has just issued a two-
color catalogue which pictures and
describes the company’s complete line
of hi-fi equipment.

Included in the new publication are
three amplifiers, five tuners, a turn-
table, and two power amplifiers. There
are photographs showing how these
components look in the home, including
one taken in the music room of Metro-
politan Opera star Jerome Hines.

The catalogue is available without
charge on request.

"WIGO" SPEAKER CATALOGUE

United Audio Products, a division of
United Optical Manufacturing Corp.,
202 E. 19th St.. New York 3, N. Y. has
just published a compact folder which
describes its complete line of “Wigo”
loudspeaker systems.

Ten models, including single- and
dual-cone tweeters, 8” mid-range speak-
ers, a 12” extended range speaker, a 12"
coaxial-mounted system, and 12” and
16” woofers, are described in detail
along with complete specifications.

The company will supply a copy of
this new catalogue free on request.

"CATHEDRAL SERIES" SPEAKERS

Cletron Inc., 1974 East 61st Street,
Cleveland 3, Ohio has just released an
elaborate 8-page catalogue which de-
scribes and pictures its new “Cathedral
Series” of high-fidelity speakers.

The new line consists of 14 speakers
and one three-speaker combination
board with crossover network. Covered
in some detail are woofers, full scale-
wide range units, tweeters, and coaxial
high-low duets with built-in crossovers.

The company will supply copies of
this colorful catalogue on direct
request. —30—
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the
finest...
from
every
point

of
view...

THE REK-O-KUT
TURNTABLE ARM

Most superbly styled of all arms — this is also the one turntable arm
that offers best compliance, lowest resonance, optimum tracking ... to
give you better sound! That is why it is the one arm invariably sold with
every turntable — outselling all other turntable arms combined! Write
for catalog and free Strobe disc. $26.95 12”7 Arm, $29.95 16”7 Arm.

EXCLUSIVE FEATURES! ¢ Patented sealed Versa-Twin bearing
pivot provides superior horizontal compliance. e For free vertical
motion, arm pivots are mounted in chrome steel ball-bearing races. e
Micrometer gram weight adjustment gives correct stylus pressure
without need for stylus gauge. e Has easy arm-height adjustment.

5 RK14
Takes all popular cartridges.
D REK-0O-KUT
HIGH FIDELITY TURNTABLES-TURNTABLE ARMS
38-19 108th St., Corona 68, N.Y,
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Front-panel view of the multipurpose unit.

Crystal Marker Generator
C.W. Monitor
Code Oscillator
R.F. Indicator

Multipurpose

Ham

CCesSory

O: O: O:

Y
RALPH W. MYERHOLTZ, JR.

A single unit that combines four useful operations

that are very handy to have around the ham shack.

tion is an unsightly and confusing

array of connecting leads and chas-
sis. Usually the ham begins with a
fairly neat layout for the transmitter
and receiver. However, it is not long
before he decides to add a c.w. monitor
or a secondary frequency standard and
soon the table is cluttered with sub-
chassis and interconnecting cables. To
eliminate this situation, the author
undertook to build, in a single unit, the
most frequently needed station acces-
sories. No direct connections are
needed to either the transmitter or re-
ceiver, eliminating the necessity to dig
into their circuitry.

Combined in a 6” x 6” x 6” cabinet
are the following station accessories:
(1) 100 kc. and 1000 kc. secondary fre-
quency standards; (2) a c.w. monitor;
(3) code practice oscillator; and (4)
an r.f. indicator for transmitter tuning.
While originally designed for home
station operation; this is a handy
gadget to have along on Field Day.

Although many hams find a 100 kc.
secondary frequency standard to be
adequate, it is a real advantage to have
available a 1000 kc. signal as well since
those 100 ke. whistles are mighty close
together when you reach the ten-meter
band! With a 1000 kc. signal, however,
it is a cinch to first find a 1 mc. check
point. Then by flipping switch S;, the
100 ke. note is made available and it is
easy to count the number of whistles
to the desired calibration frequency. A
second switch, S., permits the oscillator
to be turned off when it is not needed.
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'I'HE average amateur operating posi-

Employing a Valpey DFS dual-crystal
assembly permits the use of a single
trimmer to zero-beat both crystals with
WWYV. The oscillator circuit is that
recommended by the crystal manu-
facturer.

The remaining functions are pro-
vided by a modification of the ‘‘Moni-
tone’’ circuit given in the “ARRL
Handbook.” When r.f. from the trans-
mitter is fed in at J,, it is rectified by
the 1N34 diode. Current flowing
through R., develops sufficient negative
bias to cause cut-off of the first half of
the 12AU7. With this tube cut off, the
neon-bulb oscillator will generate an
audio tone. Since this is nothing more
than an RC time-constant circuit, vary-
ing the resistance of R; will change the
frequency of oscillation. This tone is
then amplified by the second half of the
12AU7, then a 6AQ5 provides sufficient
power to drive a miniature speaker.

This same circuit may be used as a
code practice oscillator. If a key is in-
serted at J, closing the key contacts
will place —12 volts on the grids of the
first triode, causing it to cut off with
resultant operation of the neon bulb
oscillator. Since it is used only to pro-
vide bias, the life of the battery will be
essentially its shelf life.

Turning S: to its other position
causes the current from the rectified
r.f. to pass through M,. Potentiometer
R, permits this current to be limited to
prevent meter damage at high r.f.
levels. This circuit actually functions
like an untuned field-strength meter
and provides a handy means of moni-

O: O O

toring the amount of r.f. actually going
into the transmitting antenna—a more
reliable means than simply watching
the final plate current during tune up.
It works well on all bands through 10
meters. For reliable operation of this
or the “Monitone” circuit above 20
meters, it may be necessary to ground
the unit cabinet directly to the trans-
mitter chassis.

Although an a.c.-d.c. power supply
would have been less expensive, a
transformer power supply was chosen
for greater safety. For safety reasons,
all equipment at the operating position
should be grounded. With a transform-
er supply there is no chance of having
a “hot” chassis because the power plug
was inserted the wrong way.

A 6" x 6” x 6” aluminum utility cabi-
net houses all of the components with-
out undue crowding. Begin construc-
tion by mounting a sheet aluminum
deck two inches from the bottom edge
of the cabinet. Before fashioning the
deck, the inside dimensions of the cabi-
net should be accurately measured in
order to assure a snug fit. It will be
necessary to file a shallow notch in two
corners of the deck in order to clear
overlapped portions of the cabinet
sides. Before fastening the deck to the
cabinet, be sure to scrape the paint
from a portion of the inside of the cabi-
net to permit good electrical bonding
between chassis and cabinet. Rubber
grommets should be used to protect all
leads passing through the chassis, as
well as the power cord. It will be nec-
essary to fashion a mounting strap for
the two series-connected VSOG68 batter-
ies. Capacitor C: is most conveniently
located just in front of the 6AKS6
socket. The NE-2 is mounted between
one outside terminal of R, and a nearby
ground lug. Be sure to observe the po-
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larity indicated in the schematic for
the 1N34, the battery, and M,. Note
that the positive side of the meter is
grounded. The circuit will fail to op-
erate if the 1N34 diode is connected
with reversed polarity.

For convenience the diode was
mounted on a terminal strip fastened
to the rear wall of the cabinet. Hold
the diode leads with a pair of needle-
nose pliers to prevent heat damage dur-
ing soldering. Jacks J, and J:. were
mounted on either side of the rear wall
to prevent the crystal oscillator from
possibly causing operation of the moni-
tor circuit. The dual-crystal assembly
is mounted on one wall—the mounting
strap providing the necessary ground
connection. Be sure to remove the paint
beneath this strap..

The speaker is mounted on the cabi-
net cover and a series of 4" holes were
drilled to permit passage of the sound.
Finally, a series of 3" holes were
drilled around the top edge of the
cabinet to provide ventilation. The
crystal is purposely mounted below the
chassis to protect it from the heat of
the tubes. As a finishing touch, appli-
cation of decals to the panel will give
the unit a “commercial’”’ appearance.

Using insulated wire, make several
turns around the receiving antenna
lead-in and plug it into J.. Alterna-
tively, this lead may simply be placed
near the antenna terminal for the re-

Top view of unit show-
ing speaker mounted
on cover. Power and
output transformers
are to the rear of the
chassis (bottom of
photo). Battery B,
is to the right. The
selenium rectifier,
dual crystals, and
crystal trimmer are
all beneath chassis.

up r.f. from the transmitting antenna.
In some cases it is merely necessary to
make a couple of turns around the
lead-in. Some experimentation may be
necessary to get the right amount of
r.f. pickup. The chassis of the unit
should be connected to the station
ground system and, preferably, directly
to the transmitter chassis.

To put the unit in operation, simply
advance R: until the power switch
clicks on. With 8; in the “monitor” po-
sition, an audio tone should be heard
when the transmitter key is depressed.

volume. To use the unit as a code
oscillator, simply plug a key into J.
with S; in the “monitor” position. For
transmitter tuning, 8. must be in the
“tune” position. Adjust R, for the
proper meter deflection.

A simple adjustment is needed to
tune the secondary frequency standard.
Let the unit warm up for at least an
hour and then tune your receiver to one
of WWYV'’s frequencies. Then carefully
adjust C; until the oscillator zero-beats
with the WWYV signal. It may be de-
sirable to repeat this adjustment after

ceiver. Run another insulated lead Adjust R, for the most pleasing tone the components have aged after 15 to
from J; to a place where it can pick and the gain control for the proper 20 hours of use. —30~
ro ML RAUT 6AQ5
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vi ve V3
R1—50,000 ohm pot (“Sensitivity Control”)
Re—1 megohm, V) w._ res.
Rs—68,000 ohm, V5 w. res.
Ri—5 megohm pot (“Tone Control”)
Rs—1 megohm pot (“Gain Control”)
Rs—1200 ohm, 2-watt res.
R:—100,000 ohm, V, w. res.
Re—470,000 ohm, V, w. res.
Ry—560 ohm, I w, res.
Riv—1000 ohm, 5 w, res.
Ri—4.7 megohm, Y5 w. res.
R1:~—470.000 ohm, I w. res.
R1s—2200 ohm, 1 w. res.
Ci—100 pufd. ceramic capacitor
Ce—.001 pufd. disc ceramic capacitor
Cs, C4—.005 pnfd., 600 v. capacitor
Cs, Cs—20/20 ufd., 250 v, elec. capacitor
Cr—25 pufd. APC midget variable capacitor

ST

Cs—3 uufd. ceramic capacitor

Cs, C1o—.1 pfd., 400 v. capacitor

C1u—10 pufd. ceramic capacitor

S+—S8.p.d.t. rotary switch

S2, S+—S8.p.s.t. toggle switch

Si—S.p.s.t. switch (on Rs)

T1—Output trans., 5000 ohms to 3.2 ohm voice
coil

Te—Power trans. 120 v. @ 50 ma.; 6.3 v. @
2 amps (Merit P-3045 or equiv.)

Speaker—3", 3.2 ohm speaker

M:—0-1 ma. meter

Xtal. 1, Xtal. #=—100-1000 kc. dual crystal (Val-
pey DFS)

RFCi1—2.5 mhy. r.f. choke

RFCys—.5 mhy. r.f. choke

RFCs—5 mhy. r.f. choke

J1, Js—Amphenol Type 78 jack

C10

Je—Open circuit jack

PLi—NE-2 neon lamp

PL:—6.3 volt panel lamp

SRi—65 ma. selenium rectifier

CRi—1IN 34 crystal diode

Bi—12 volt battery (two RCA VS068 in series)
Vi—12AU7 tube

Ve—6A4Q5 tube

Vs—6AKG6 tube

Complete schematic diagram and the parts
listing for the multipurpose accessory.
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it's easy
to solve your

TV SYNC

problems
with this new
SAMS BOOK

T

“*Servicing TV Sync Systems”’
by Jesse Dines
Valuable time-saving book for Serv-
ice Technicians. Covers fully the
theory of operation, circuit function
and circuit variations of the 18 differ-
ent types of sync systems used in
TV receivers. Explains various types
of syncseparator, horizontal and ver-
tical oscillator, and horizontal AFC
circuits used in sync systems. Meth-
ods of analyzing and troubleshooting
these circuits are supported by actual
picture tube photos and waveforms
illustrating types of sync troubles.
Includes valuable data on oscillator
coils, transformers and printed elec-
tronic circuits used in sync systems.
Has chapter on practical servicing
hints. This book will definitely help
the technician to better understand
and more easily service any type of
sync system trouble. Written clearly
and simply for quick and easy under-
standing. 320 pages; 221 illustra-
tions, 514 x 815", it |

599 o b

SEE THIS MONEY-EARNING BOOK
AT YOUR ELECTRONIC PARTS
DISTRIBUTOR OR MAIL COUPON
TO HOWARD W. SAMS .,

FREE TRIAL COUPON

PRICE
ONLY

Howard W. Sams & Co., inc., Dept. 1-B8
2201 E. 46th Street
indionapolis 5, Indiano

|
|
|
|
O Send me Jesse Dines’ book "“Servicing TV Sync |
Systems" for 10 days FREE examination. In 10 doys |

| will pay for the book, plus small delivery cost, or |
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COVER STORY

MODERN
HAM
SHACK

World Radio Laboratories’ ham shack is used for

ham training, demonstration, and actual rag-chewing.

HE girl on our cover this month is Dor-

othy Hicks, KGBRZ, who lives in Omaha,
Nebraska. Dorothy is shown operating at
WRL's demonstration ham shack in Coun-
cil Bluffs, fowa. Although she would even-
tually like to have a home setup that is as
elaborate as the one shown, Dorothy's home
station is a little more modest—a Johnson
Viking "Ranger,” a WRL tri-band beam,
and a National NC-300 receiver. She does
most of her rag-chewing, usually about 3
hours' worth a day, on 10- and |5-meter
phone.

Dorothy really comes from a hamming
family. Her husband, Curt Hicks, is
KSAMM. He is president of the Ak-Sar-
Ben Radio Club and is very active in local
Civil Defense affairs. Much of his hamming
is with a mobile rig consisting of a 10-meter
Subraco transmitter and a PMR-6 Multi-
Elmac receiver. Paul, one of their two
sons, received his Novice ticket when he
was Il. His call is KN@GZJ.

Dorothy took her Novice and General
Class training at World Radio Laboratories'
code classes. Her son was also trained here.
Novice training has been going on for the
past several years. During last year, ap-
proximately 300 received their licenses and
Leo Meyerson, head of WRL, expects that
almost double this number will receive their
licenses this year. As a matter of fact, the
last group of trainees {some 86 in num-
ber) was so large that the group had to
meet at one of the local schools for ade-
quate room.

The ham shack shown on our cover has
been set up for the convenience of custom-
ers who wish to keep a schedule while pass-
ing through or simply for them to keep up
on their hobby by seeing and using the
latest ham gear. Equipment is changed
regularly so that over a period of a year,
just about every manufacturer is represent-
ed. The ham shack is in operation for about

" two hours a day and it is also available to

Novice operators who don't as yet have
their own stations.

Equipment Used

In the setup shown, Dorothy is speaking
into an Astatic D-104 crystal mike which is
connected to the Hallicrafters HT-32 trans-
mitter {center unit on desk). A Vibroplex
bug is nearby for c.w. operation. The trans-
mitter is being used here as a single-side-
band exciter with its output suitably re-
duced by a power reducer network and ap-
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plied to the r.f. section of the WRL "Globe
King" 500B transmitter (at right). The pow-
er of this transmitter under single-sideband
conditions is 720 watts peak envelope pow-
er input to the final. Since the 500B also
contains its own exciter, v.f.o., and speech
modulator sections, this unit may be used
independent of the separate exciter shown
here. As such, the "Globe King" may be
used as a complete phone and c.w. trans-
mitter with bandswitching provided from 10
through 160 meters. The plate power in-
put is 540 watts on either phone or c.w.

The HT-32 exciter may also be used as a
completely separate and independent low-
er power standby transmitter. This unit pro-
vides single-sideband, phone, or c.w. oper-
ation from 80 through 10 meters. The peak
envelope power input is 144 watts.

The output of the high-power rig is fed
to a high-gain 20-meter beam through an
external antenna relay.

Atop the exciter unit are two loudspeak-
ers which are connected to the two receiv-
ers at the left. The upper receiver is the
Hammarlund HQ-110, a twelve-tube super-
het with dual conversion. Full-dial coverage
of the 6- to 160-meter amateur bands is
provided. The receiver provides an Auto-
Response feature that lowers the audio
passband as the audio gain is increased.
Thus the response to strong signals is broad
band and to weak signals is narrow band.
Other features include crystal-controlled
second conversion oscillator, @-multiplier,
crystal calibrator, and separate linear de-
tector for SSB.

The bottom receiver is the National
NC-109, an eleven-tube general coverage
unit tunable from 540 kc. to 40 mc. in four
bands. A separate product detector is used
for SSB and c.w. reception. A gang-tuned
r.f. amplifier stage, plus two i.f. and two
audio stages are used.

The idea of using a pair of receivers is
so that a continuous civil defense monitor
system can be employed. In this case then,
the Hammarlund HQ-110 may be used as
the amateur band receiver while the Na-
tional NC-109 may be used as the monitor-
ing receiver.

Tacked onto the wall behind the equip-
ment are some of the large number of
QSL cards from hams that have been
worked from the station. Other cards are
from the many hams who have just dropped
in to operate the station or to say "hello."

{Cover Photo by G. C. Lucas)

RADIO & TV NEWS




LOWEST COST
ALLIED'S giant buying
power passes biggest
savings on to you-—you
do the easy assembly
and your finished instru-
ment equals the per-
formance and appearance
of equipment selling for
several times the low
KNIGHT-KIT cost. Your
savings are BIG.

EASIEST TO BUILD

KNIGHT-KIT ''Step-
and-Check"” instruction
manuals with wall-sized
picture diagrams are
marvels of ciarity—it's
like having a good in-
structor at your side. No
experience required—
you can easily build any
KNIGHT-KIT and get
professional resuits.

ot — build ALLIED knightekits

the finest electronic equipment in money-saving kit form

COMPLETE KIT

LATEST DESIGN SELECTION:
Each ALLIED KNIGHT- o HI-FI
KIT incorporates the
very latest circuitry for e HOBBY
top-quality perform-
ance. Tried and proved o INSTRUMENT
professional design and o AMATEUR

the use of premium quai-
ity parts throughout
help insure your build-
ing success to bring you
quality results.

%

or we refund your money in full.

knight-kit High Fidelity FM-AM Tuner Kit

Model Y-787 1 . ) _ .

« Latest Time-Saving Printed Circuit Design
$4995 * Flywheel Tuning « Automatic Frequency Control

¢ 2.5 v FM Sensitivity « True High Fidelity Response
Only $4.99 down « Beautiful Custom-Styled "'Space Saver' Case
The best-looking, best-performing FM-AM tuner kit vour money
can buy! Carefully designed for quick, easy construction—a tuner
vou'll enjoy assembling and be proud to own, both for its amazing
musical performance and outstanding beauty. Covers the full AM
broadcast band and 88 to 108 me FM. On FM, sensttivity 1s a remark-
able 2.6 microvolts for 20 db of quieting;, hum and noise, —60 db; IV
bandwidth, 200 ke at 509 down on curve; response, + 0.5 db,
20-20,000 cps. On AM, sensitivity is 3 microvolts for 10 db signal-to-
noise ratto; IF bandwidth, 8 ke at 509, down on curve; response,
20-8000 cps. Outstanding features include: Inertia Flywheel Tuning
for effortless, accurate tuning; Automatic Frequency Control (plus
AFC disabling) to “lock-in” FM stations; printed ecircuit board
(with most of the kit wiring already done for you) assures time-
saving, error-free assembly; pre-aligned RF and IF coils; tuned RF
stage on M ; drift-compensated oscillator; neon glow tuning pointer;
cathode follower output; two output jacks—one for recorder, one for

MONEYBACK GUARANTEE. When properly assem-
bied, KNIGHT-KITS fully meet published specifications $45.00 or more, you can make your purchase on our at-

EASY TERMS. If your KNIGHT-KIT order comes to

tractive Easy Payment Plan.

knight-kit 18-Watt Complete Hi-Fi Amplifier Kit
Model Y-786

13995

Oniy $3.99 down

* The Last Word in Custom Hi-Fi Styling

« Full 18 Watts with Superb Hi-Fi Specifications

* 8 inputs for Every Desired Signal Source

» Printed Circuit Switch and Printed Circuit Boards
« Fuil Equalization for All Record Types

Here is a custom-styled, easy-to-build complete Hi-Fi amplifier at a
price that defies comparison. Delivers full 18 watts output with wide-
range, flat frequency response for true hi-fi reproduction. Features 8
inputs for every possible signal source, including NARTB equalized
tape head input. At full 18 watts output, distortion is only 0.5%;
uses new RCA 6973 hi-fi output tubes. Frequency responseis + 1 db,
20-30,000 cps; tape head and magnetic cartridge sensitivity, 5 micro-
volts for 18 watts output; hum and noise level better than 60 db
below 18 watts. Output taps for 4, 8 or 16 ohm speakers. Controls:
Input and Record Equalization; Bass Boost and Attenuate; Treble
Boost and Attenuate; Volume. Simplest assembly is made possible
through the use of an exclusive printed circuit switch and two
printed circuit boards—most of the kit wiring is already done for
you. With custom-styled French-gray ‘“space-saver’” case on tapered
feet finished in chrome, 4 x 13 x 8”. Complete with case, tubes,
all parts, and step-by-step instructions, for easy, error-free assembly.
Shpg. wt., 15 lbs.

Model Y-786. 18-Watt Hi-Fi Amplifier Kit. Net only. ... .. $39.95

EASY TERMS TO FIT YOUR BUDGET. ALLIED KNIGHT-KITS
may be purchased under our Easy Payment Plan. Your order need
total only $45.00 or more—only 10% down, small monthly payments
thereafter. No red tape—fast handling assured.

amplifier; rotatable built-in ferrite antenna for AM. Includes beau-
tiful French-gray case with chrome-finished tapered feet, 4 x 13 x 8"
Ideal for use with 18, 20 or 30 watt kNIGHT-KIT amplifiers. Ready
for easy assembly. Shpg. wt., 12 Ibs.

Model Y-787. FM-AM Tuner Kit. Net only.......... ..$49.95

® Registered Trade-Mark of Alied Radio Corporation

oroer From ALLIED RADIO 100 N. WESTERN AVE. - CHICAGO 80, ILL.



knight-kit 30-Watt Complete Hi-Fi Amplifier Kit

Model Y-762 .

« Full Equalization, + !4 db of Recommended Accuracy
$ 95 « Printed Circuit Switches « Printed Circuit Boards

+ 8 Inputs For Every Possible Signal Source

s Full 30 Watts Qutput « Custom-Styled Beauty
Only $7.69 down

Comparable to the best in Hi-Fi—at far less cost! Deluxe features
include: Linear-deluxe Williamson-type circuit for flawless response;
equalization for all records within 4 db of recommended accuracy;
2 exclusive new printed circuit switches in preamp section (no com-
plex wiring to do); 3 printed circuit boards for time-saving, error-free
assembly; separate, continuously variable Level and Loudness con-
trols; use of premium 12AY7 tube for low noise and hum; DC on all
filaments of preamp tubes; exclusive A-A3-B speaker selector switch
(use speakers of mixed impedances without mismatch). 8 inputs:
Tape Head direct; G.E. and Pickering cartridges; Ceramic cartridge;
Microphone; Auxiliary; Tape Preamp; Tuner (with separate Level
Set control). Power amplifier response, + 14 db, 15-100,000 cps at
full 30 watt level; distortion—harmonic, 0.55% at 30 watts—IM,
0.749, at 20 watts. Separate Bass and Treble controls; rumble filter
switch; variable damping. Output, 8 and 16 ohms. With smart
French-gray cabinet, 4 x 15 x 15”. Ready for easy, money-saving
assembly. Shpg. wt., 32 lbs.

Model Y-762. 30-Watt Hi-Fi Amplifier Kit. Net only.. . .. $76.95

3-Way
Speaker 4

Model Y-937 « Pre-Finished “*Quik-Craft'' Corner Enclosure
» Kiipsch Designed and Licensed
$8950 » Famous Knight 12 3-Way Speaker
« Easy to Assemble—Top Hi-Fi Quality
Only $8.95 down « Choice of Enclosure Finishes

knight-kit Deluxe 3-Way Speaker System Kit I
|
.J
I

3-Way 12-inch speaker. Just assemble the en-
closure—no finishing required—all surfaces are
finished in hand-rubbed Korina blonde, mahogany
or walnut. The speaker is the new 3-wayv type:
12" woofer cone for bass (full 13/ pound woofer
magnet), conical radiator for mid-frequencies,
5  built-in compression-type tweeter (with wired
level control and calibrated dial) for highest frequencies. Unex-

Gl HFy i DLLIED

|

knight-kit High Fidelity FM Tuner Kit

Model Y-751 o
« Authentic High Fidelity FM Response

$ 95 s Flywheel Tuning + Automatic Frequency Control
s Printed Circuit s Pre-Adjusted Coils and iF's

+ 4 Microvolt Sensitivity Guaranteed
Only $3.89 down

Here is top value in creative engineering, impressive hi-fi performance
and distinetive design—a tuner you’ll be proud to build and own.
Covers the full FM band, 88 to 108 me. Features Automatic Fre-
quency Control (with disabling feature) to ‘“lock-in”’ stations and
prevent drift; Inertia Flywheel Tuning for velvet-smooth, accurate
station selection; pre-adjusted RF coils; pre-aligned II’s; cascode
broad-band RF amplifier; drift-compensated oscillator; neon bulb
pointer. All eritical wiring is already done for you in the form of a
printed circuit board—assembly is simple. Sensitivity is 4 microvolts
for 20 db of quieting across entire band; output, 2 volts at 1000
microvolts input; IF bandwidth, 200 ke; response, 20-20,000 cps. with
only 0.69; distortion. Output jacks for amplifier and tape recorder;
cathode follower output. Ideal for use with the KNIGHT-KIT ampli-
fiers, or any amplifier with phono-tuner switch. Features custom-
stvled case in French-gray, with tapered chrome-finished feet, 4 x 13
x 8”. Includes all parts, tubes and step-by-step instructions for easy
assembly. Shpg. wt., 12 Ibs.

Model Y-751. Hi-Fi FM Tuner Kit. Netonly. ... .. ... .. $38.95

Deluxe quality high fidelity speaker system at a l
money-saving low price. Easy to assemble-—all

vou need is a screwdriver. System includes t " .
KNIGHT ‘‘Quik-Craft” corner-type folded-horn Y-753 Amplifier Kit

enclosure kit, and the famous-value KNIGHT $2 350 Low-cost, authentic

knight-kit 10-Watt Hi-Fi

hi-fi amplifier. Re-
sponse, + 1 db, 30-
$2.35 down 20,000 cps. Input for
erystal phono or
tuner; chrome-plated chassis is
punched for preamp kit below,
to permit use of magnetic
phono. Only 0.5 volt drives am-
plifier to full output. Separate

celled enclosure efficiency and superb speaker performance combine hass and treble controls. Only

3 to cover the whole spectrum of audible sound for true hi-fi response | 1% harmonic distortion.

e from 35 to 15,000 cps, + 3 db. Kit includes 12" 3-Way speaker, Matches 5-ohm speaker. 7 x 13
prefinished enclosure panels, grille cloth, hardware and instructions. x 6”. With all parts, tubes and

" instructions. Shpg. wt., 13 lbs.

ALLIED RADIO

Spectfy Korina blonde, mahogany or walnut when ordering. Shpg. wt., |

44 Ibs Model YP-753. N(;é only..$23.50
[ - Y-235. it..... 3.10
Model Y-937. 3-Way Speaker Svstemn Kit. Net only . ... .. $89.50 | Y.757. l\;ee?:])%ovler. o : 3.95




THE VERY FINEST MUSICAL QUALITY—SO EASY TO BUILD

knight-kits

MONEY-SAVING HI-FI EVERYONE CAN AFFORD

So Easy To Build
Anyone can build
KNIGHT-KIT Hi-Fi.
No experience re-
qulred to get top
results!

knight-kit High Fidelity Preamplifier Kit
Model Y-754

$3095

Only $3.99 down

» Exclusive Printed Circuit Switches and Boards

» Equalization +%; db of Recommended Accuracy

+ 8 Inputs Including Tape Head + Self-Powerad
+ DC on All Tube Filaments » Custom-Styled

Sensational Hi-Fi design at amazing low cost. Provides precise record
equalization guaranteed within 14 db of recommended accuracy!-—
more accurate than all but the most expensive factory-built preamps.
Includes exclusive new KNIGHT-KIT printed circuit switches for easy,
error-free assembly; 2 printed circuit boards eliminate all other wir-
ing, except for power supply and control leads—so easy to build.
Has built-in power supply; includes premium 12AY7 and LECC82
tubes. Irequency response, + 0.5 db, 10-50,000 ¢ps. Has 8 inputs:
Tape Head; G.E. Phono; Pickering Phono; Ceramic; Microphone;
Auxiliary; Tape Preamnp; Tuner. Level adjustment for tuner input.
Includes separate Bass and Treble controls; separate Level and
Loudness controls; Rumble Filter switch; DC on all tube filaments;
cathode follower output; 2 extra AC outlets. You get every advanced
hi-fi feature in this easy-to-build preamplifier at the lowest possible
cost. Includes beautiful customn-styled French-gray case, with
tapered chrome-finished legs, 4 x 13 x 8”. With all parts, tubes, step-
by-step instructions; ready for easy assembly. Shpg. wt., 1215 lbs.

knight-kit 25-Watt Hi-Fi Basic Amplifier Kit
Model Y-755

34450

Only $4.45 down

» Hi-Fi Response, + 0.5 db, 10 to 120,000 cps

« Only 0.15% Distortion at 30 Watts Output

» Printed Circuit Wiring Board « Chrome-Plated Chassis
» Williamson-Type Circuit with Over 25 Watts Output

Here’s superb Hi-Fi performance at less than half the cost of a com-
parable commercially-assembled unit. Williamson-type linear-deluxe
circuit delivers over 25 watts of virtually undistorted reproduction.
Ideal for use with the kN1GHT-KIT preamp at left. Includes printed
circuit. board for simplified, error-free assembly. Remarkable hi-fi
response, + 0.5 db, 10-120,000 eps at 20 watts. Harmonic distortion,
0.15% at 30 watts; IM, 0.49; at 20 watts. Hum level, 85 db below
25 watts output. Output impedances, 4, 8 and 16 ohms; output
tubes, 2-5881. Includes balance control for precise matching of the
output tubes; variable damping control for maximum performance
with any speaker system-—prevents low-frequency distortion from
overdamping or underdamping. Very attractive black and chrome
styling, 614 x 14 x 9”. An outstanding engineering achievement in 2
basic hi-fi amplifier, delivering performance equal to the finest com-
mercially assembled units. Includes all parts and tubes; with step-
by-step instructions, ready for easy assembly. Shpg wt., 25 Ibs.

Model Y-755. 25-Watt Amplifier Kit. Net onlv = ... . . $44.50

Model Y-754. Hi-Fi Preamp Kit. Net only

i[O
6.0 04

knight-kit 20-Watt Hi-Fi
Y.750 Amplifier Kit

$3 75 True hi-fi for less!
5 Complete with full
set of controls and
$3.57 down built-in preamplifier.
Response, + 1 db,
20-20,000 cps; distortion 19, at
20 watts. Inputs for magnetic
phono, microphone, crystal
phono or recorder, and tuner.
Compensation positions for 78
and LP records. Separate bass
and treble controls. Output in-
pedances, 4, 8, 16 and 500 chms.
Chrome-plated chassis. 7 x 13 x
834”. Ready for easy assembly.
Shpg. wt., 20 lbs.
Model Y-750. Net only..$35.75

Y-758. Metal Cover .. .. $4.15

........ $39.95

knight-kit 2-Way Hi-Fi Speaker System Kit

Model Y-789
+ 12" Woofer and Horn-Type Tweeter

+ A Wonderful Money-Saving Speaker Value

Only $4.99 down

» Easy to Assemble—Pre-Finished Enclosure
« High Fidelity Response, 45 to 14,000 cps

BIG SAVINGS—uassemble vour own quality KN1GHT-
K1T 2-way speaker system—it’s quick and easy! The
cabinet is pre-finished in full-grained, high luster blonde
or mahogany—you )ust assemble 7 pieces, mount. the
speaker components and enjoy rich, thrilling hi-fi sound

-at incomparably low cost. Special Jensen-engineered
baffle features “ducted pert’” construction to bring out
the full beauty of bass notes, perfectly matching the
Jensen woofer and compression tweeter; genuine L-pad
control is rear-mounted to permit adjustment of tweeter
for best tonal balance. Impedance, 16 ohms. The as-
sembled unit delivers a frequency response of 45 to
14,000 cps. Enclosure measures 26 x 19 x 14”. Beauti-
fully styled to blend in any room. Kit includes Jensen
12" woofer, Jensen compression-type tweeter, pre-
finished wood parts (with grille cloth installed), acoustic
material, glue, hardware and step-by-step instructions.
Absolutely no furniture finishing required. Specify blonde
or mahogany finish when ordering. Shpg. wt., 33 Ibs.
Model Y-789. 2-Way Speaker System Kit.

Net only . . . N

Y-759. Metal Cover for above; black finish. 5 lbs. Net

Woofer "L

Tweeter
with Controls

G

knight-kit Hi-FI IS AVAILABLE ON EASY TERMS TO FIT YOUR BUDGET |



fascinatig  ALLIED knight-kits

knight-kit 2-Transistor Pocket
Radio Receiver Kit
Model Y-262 « Loud, Clear Local Reception

» Newest Printed Circuit Board
$1465 * Built-In Loop Antenna

» Complete Kit—Nothing Else To Buy

It's fun to build this pocket-size two-transistor radic
—and you'll enjoy its crystal-clear local broadcast-
band reception wherever you go! Fits in your pocket,
or with its button-down flap, can be worn from your
belt. Completely self-contained with built-in ferrite
loopstick antenna—no external antenna needed. Ex-
tremely efficient reflex type 2-transistor circuit actu-
ally does the work of 3 transistors! Printed circuit
board reduces building time to about one hour. Has
air-dielectric variable capacitor for easy, accurate
station tuning. Operates for months and months on
long-life alkaline battery supplied. Sensitive minia-
ture earpiece provides crystal-clear tone. Handsome
tan carrying case, plastic-impregnated, is styled to
resemble leather; only 4x334x134{”. Kit includes all
parts, transistors, earpiece, battery and case. Shpg.
wt., 134 lbs.

Model Y-262. Netonly . ......... .. ... ......

knight-kit "'Trans-Midge”’
Transistor Receiver Kit

Model Y-767 Tiny, cigarette-pack-size one-
transistor radio kit—fascinat-
$245 ing to build—so low-priced.
This novel miniature receiver
will provide endless listening
pleasure the moment assembly is completed.
Covers the local AM broadcast band with
exceptional sensitivity and selectivity. Spe-
cial features include: Efficient, slug-tuned
coil for excellent station separation; external
knob for easy station tuning; low-drain
transistor operating for months from single
penlight cell supplied; hinged-back, red
plastie case. Kit includes all parts, transis-
tor, battery, compact case and easy-to-fol-
low instructions for quick assembly. (Ex-
ternal antenna and headphones required.)
Shpg. wt., 8 oz.

Model Y-767. Net only . . .$2.45
J-149. 4000 Ohm Headphones 1 lb .$2.15
C-100. Antenna Kit. 134 lbs.. ..$1.03

**10-In-One" Electronic Lab Kit

$1 265 Famous experimenters’ kit. $845

Builds any of 10 fascinating
projects, including broad-
cast receiver, wireless phono oscillator,
code practice oscillator, signal tracer,
relays, etc. Shpg. wt., 5 lbs.
Model Y-265. Net only... ... $12.65

“6-In-One'’ Electronic Lab Kit

A favorite with beginners. $ 15 Entertaining, educational.
After basic wiring 18 com-
pleted, you make circuit
changes without soldering. Builds any
of six favorite projects, including radio,
wireless broadcaster, etc. Shpg. wt.. 3 Ibs.
Model Y-770. Net only. . .. ... .$8.45

knight-kit 5-Transistor Superhet
Personal Portable Radio Kit
Model Y-766 « Styled to Equal the Finest

$2995 « Push-Pull Audio Drives 3};" Speaker

« Printed Circuit for Easy Building

« 200 Hour Battery Playing Life
Beautiful, easy-to-build transistorized personal portable
with every ultra-modern design feature: 5 Texas Instrument
Co. transistors; latest printed circuit chassis for easy, error-
free assembly; bigger-than-average 334" speaker; class B
push-pull audio output; built-in high-gain ferrite loopstick
antenna; plus phone jack output for private listening. Pro-
vides sensitive reception of the AM broadeast band with ex-
ceptional tone quality. Ultra-smart high-impact ivory plastic
case has handsome gold trim with ebony accents; includes
pull-out handle; only 714x33gx18{”. With all parts, transis-
tors, 9 volt transistor radio battery, carrying case and in-
structions anyone can easily follow. Shpg. wt., 2 lbs.
Model Y-766. Netonly ... ... .. . . . .. ......... $29.95

Crystal Set Hobby Kit

required.) Shpg. wt., 1 1b.

ALLIED RADIO

Delivers clear headphone
reception of local broadeast
stations. With all parts, ready for easy
assembly. (Antenna and headphones

Model Y-261. Net only.. .. .. $2.15

FOR EXPERIMENTERS
AND HOBBYISTS

knight-kit 10-Circuit
Transistor Lab Kit

Model Y-299 Sensational experimenters’
transistor kit—an electronic
$ 75 marvel! Perfect for experi-
menter, student or hobbyist.
Assemble basic parts once,
then complete project after project (10 in
all), by simply plugging leads into proper
jacks on printed circuit board—no wiring
changes needed. You learn how transis-
tors operate by “plugging in’’ to make any
one of the following circuits; AM radio for
strong headphone reception; 2-stage audio
amplifier; wireless broadecaster; code prac-
tice oscillator; electronic timer; electronic
switch; electronic flasher; photoelectronic
relay; voice-operated relay; capacity-oper-
ated relay. Includes all parts, 2 transistors,
battery, headphones, circuit leads, relay,
photocell, speeial guide cards for each proj-
ect, explanation of each circuit. 3 lbs.
Model Y-299. Net only. ... ... ... $15.75

1-Transistor Radio Kit

$795 Offers excellent AM local
3 broadcast headphone re-
ception. Printed circuit
board for easy assembly. Operates from
single penlight cell for months. Com-
plete with all parts, transistor and pen-
light cell. (Antenna and headphones re-
quired.) Shpg. wt., 1 lb.
Model Y-765. Net only . .. ... .$3.95

Wireless Broadcaster Kit

3950 Play music or make an-
nouncements through your
radio set—no connection to

set required! Loads of fun—easy to

build. Works up to 50 feet from set.

Shpg. wt., 3 lbs.

Model Y-705. Net only . . ...$9.50




FUN TO BUILD ... INSTRUCTIVE...LATEST CIRCUITS FOR TOP PERFORMANCE

WIDEST CHOICE OF QUALITY HOBBYIST KITS

Interruption of light
beam triggers relay,
which in turn sounds
chime or bell,
turns on lights, etc.

knight-kit Photoelectronic
Relay Kit

Model Y-702 Advanced-design, ultra-sensi-
tive photoelectronic relay—
$ 50 build it yourself and save!
Dozens of uses: for automatic
eontrol of lights, door an-
nouncer, burglar alarin, counting devices,
ete. Provides dependable operation up to
250 feet with white light, up to 125 feet
with “unscen” light (red filter) from Light
Source Kit listed below. Selectable opera-
tion, with “‘trip” for hurglar alarm to pro-
vide econtinuous ringing of alarm; and
“auto” if relay is to operate each time
beam i8 broken (for chimes. counting de-
viees, turning on lights at darkness). Has
SPST relay operated from thyratron; 6.3 v.
terminals provide power for accessories. For
105-120 v. 50-60 cy. AC use. 6 lbs.
Model Y-702. Relay Kit. Net only. .$13.50
Model Y-703. Light Source Kit. With bulb
and red filter. Shpg. wt., 334 lbs. Net. $6.75

"Ranger II”” Superhet
Receiver Kit

$ 25 Popular Broadcast band re-
1 7 ceiver built and enjoyed by
thousunds. Features built-
in antenna, automatic volume control,
ball-bearing tuning condenser, PM dy-
namic speaker. Handsome plastic cabi-
net. Easy to assemble. AC or DC opera-
tion. Shpg. wt., 8 ibs,
Model Y-735.Net only. .. .. .. $17.25

Phono Amplifier Kit
Build it yourself-—and save!
Ideal for use in a portable

$945
phonograph—just add rec-

Ideal for color or black and
39850 1

knight-kit''Ocean Hopper”
All-Wave Radio Kit

Model Y-740 This top-performing regener-

ative receiver puts a world of
$1 1 95 listening pleasure at your fin-

ger-tips. Tuning range (using
coils listed below) is virtually world-wide;
covers 155 ke to 35 me, ineluding every
type of radio transmission: AM broadcast,
marine, aireraft, distress channels, direc-
tion-finding, Amateur, frequeney standard,
foreign bhroadecast, and police. With band-
spread tuning. For use with headphones or
3-1 ohin PM speaker. Kit is supplied with
standard broadeast band coil and all tubes
and parts. (Less extra eoils, headphones,
speaker and cabinet.) Shpg. wt., 5 lhs.
Model Y-740. Net only. .. ... . ... . $11.95
Y-746. Cabinet for ahove. 114 lbs. Net $2.90
Extra coils available: Long Wave Coil
(155470 ke), Net 79¢. Short Wave (1.65—
4.1 me; 2.9 —7.3 me: 7—17.5 me and 15.5—
35 me), Each 65¢,

knight-kit2-Way Intercom System Kit
Model Y-295 e Low Cost—Easy to Assemble

« High Gain—Clear Tone
$1475

« Handsome Metal Cabinets

» Includes 50-Foot Cable
Easy to build at lowest cost—ideal for home, office, shop
or school. Consists of Master unit and Remote unit. Re-
mote unit may be left “open” for answering calls from
a distance, for ‘“‘baby sitting”, etc. Remote also may be
set for “‘private’’ operation—cannot be “listened-in”’ on,
but it can be called and can originate calls. Master unit
includes high-gain 2-stage amplifier. combination volume
control and on-off switch, plus pilot light. Each unit has
47 PM dynamie speaker. System responds to even a whis-
per. Handsome Antigue white cabinets, each 434 x614x434".
With all parts, tubes and 50-ft. eable (up to 200-ft. may
be added). For 110-120 v., AC or DC. 8 lbs.
Model Y-295, Master and one Remote. Net ounlv. .$14.75
Y-296. Extra Remote Station Kit. 3 1bs.. . ... . . $3.75

Electronic Photoflash Kit

white photography.
1/700th-of-a-second flash;

$395

Code Practice Oscillator Kit

Ideal for beginners learning
the code. Transistorized cir-
cuit. Operates for months

knight-kit "'Space-Spanner”

Bandswitching World-Wide Radio Kit

Modei Y-243 « Broadcast or Short Wave Reception
$ 95 Sensitive Regenerative Circuit

1 5 « Convenient Bandspread Tuning

« Built-In Loudspeaker

Imagine the thrill of hearing overseas hroadcasts on a
precision receiver you've built yourself—and then, at
the flip of a switch, being able to tune to yvour favorite
local broadcast station! Bandswitch selects exciting
short wave, including foreign broadeasts, amateur
calls, aircraft, police and marine radio on the 6.5 to
17 me range, as well as standard 540-1700 ke broad-
casts. Features highly sensitive regenerative circuit.
Includes built-in 4”7 PM speaker and heam-power
tube for strong volume and clear tone. Headphone
connectors are available for private listening; switch
cuts out speaker. Controls: Bandspread, Main Tun-
ing, Antenna Trimmer, Bandswitch, Regeneration,
Volume. 7x10x6”. Easy to build from step-by-step
instruetion manual. For 110-120 v., 50-60 cy. AC or
DC. (Less cabinet.) Shpz. wt., 5 lbs.
Model Y-243. Net only . .
Y-247. Cabinet for above. Shpg. wt. 2 Ibs. Net. $2.90

Phono Oscillator Kit
music through any standard
radio set up to 50 feet away.

85 ‘‘Broadcasts’ recorded
5 No direct connection to set

ord player and 3-4 ohm speaker. 114
watts output. Inverse feedback circuit.
Easy to assemble. Shpg. wt., 3 lbs.

Model Y-790. Net only....... $9.45

50 watt/second output. Synchronizes
with any eainera with X or O shutter.
(Less battery.) Shpg. wt., 4 lbs.

Model Y-244, Net only. . .$28,50

from single penlight cell supplied. Clear,
crisp 500 cycle tone. Jacks for head-
phones; screw terminals for key. 1 1b.

Model Y-239. Net only. . ...$3.95

required. Easy to build—fun to use.
Shpg. wt., 2 lbs.

Model Y-760. Net only . ..$5.85




QUALITY
TEST INSTRUMENTS

Bt By for— ALLIED knight-kit

knight-kitLow-Cost Tube Tester Kit

Mode! Y-143 « With 16 Filament Voltages
« 600 Latest Tube Types Listed
» Easy-to-Read 44" Meter

29 ¢ Tests Series-String TV Tubes

Expertly designed for complete, up-to-date coverage
of tube types. Tests series-string TV tubes; tests 4,
5, 6 and 7 pin large, regular and miniature tvpes,
octals, loctals, 9-pin miniatures and pilot lamps. Tests
for open, short, leakage, heater continuity and per-
formance (by amount of cathode emission). Big 414"
square meter has clear “GOOD-?-REPLACE’”" scale.
With line-voltage indicator and line-adjust control.
Choice of 16 filament voltages from 0.63 to 117 volts
to check virtually all receiving tubes; blank socket for
future type tubes. Universal-type selector switches
permit selection of any combination of pin connec-
tions. Single-unit, pre-assembled 10-lever funetion
switch simplifies and speeds assembly. Up-to-date
illuminated roll chartlists over 600 tube types. Counter
model case, 5 x 14 x 10”. Easy to build. 14 lbs,

Model Y-143. Net only ....$29.75
Y-142. Portable Case model. 15 lbs. Net $34.75
Y-141. Picture Tube Adapter. 1 1b. Net

knight-kit RF Signal Generator Kit
Model Y-145 Build this wide-range, ex-

$ 75 tremely stable RF signal gen-
19 erator—save two-thirds the
cost of a comparable wired
instrument! Large, semi-circular dial is
clearly calibrated; range is covered in 5
separate bands for close accuracy in setting
individual frequencies. Ideal for aligning
RF and IF stages in radio and TV sets and
for troubleshooting audio equipment. De-
livers output on fundamentals from 160 ke
all the way out to 112 me; useful harmonics
to 224 me. Has built-in 400-cycle sine-wave
audio oscillator for modulating RF; audio
is also available externally. Features high-
stability Colpitts cireuit. Convenient jack
for external modulation. Maximum audio
output 10 volts; RF output over 0.1 volt on
all ranges. Step and continuous-type atten-
uator controls. Supplied with precision-
wound coils that require no adjustment.
7 x 10 x 5”. Shpg. wt., 11 lbs.
Model Y-145. Net only .. . ... .. ..$19.75

Transistor Checker Kit

$850 Checks gain ratio of all types
of transistors; checks germa-
nium and silicon diodes;

checks for continuity and shorts. A valu-

able instrument at very low cost. Easy

to assemble. Shpg. wt., 214 lbs.

Model Y-149, Net. only .. . .$8.50

knight-kit Vacuum Tube Voltmeter Kit
Model Y-125 « 200 4@ Movement, 414" Meter

$ 95 s Includes AC, Peak-to-Peak

« Balanced-Bridge, Push-Pull Circuit

* 1% Film-Type Resistors
Top buy in an extremely stable, highly accurate VTVM. Easy to
assemble—entire chassis is printed cireuit board. Perfect for radio-TV
service work, lab and Amateur use. Features low-leakage type
switches; 1% film-type precision resistors; balanced-bridge, push-pull
circuit (switch to any range without readjusting zero set); zero center
scale and direct-reading db seale; polarity reversing switch. Ranges:
Input Resistance, 11 megs; DC and AC rms, 0-1.5-5-15-50-150-500-
1500; AC Peak-to-Peak, 0-4-14-40-140-1400-4000; Responsc, 30 cycles
to 3 me; Ohms, 0-1000-10K-100K and 0-1-10-100-1000 megs; dh,

—10 to +5. Includes all parts, tubes, battery, test leads and portable
case, 7% x 514 x 4-%”. Easy to assemble. Shpg. wt., 6 Ibs.

Model Y-125. Net only. ... .. ... .. ... .. .. ... ......., $24.95
Y-126. Hi Voltage Probe; extends DC to 50,000 v. ..... . ... $ 475
Y-127. Hi-Frequency Probe; extends AC to 250 me.. . . .. ... $ 345

Flyback Checker Kit Sweep Generator Kit

knight-kit 1000 Ohms/Volt VOM Kit

Model Y-128 Exceptional accuracy and ver-
$ 95 satility at amazing low cost.
16 Ideal for service shop, lab or
Amateur use. Large 414”7, 400
microamp meter with separate scales for AC
and DC voltage and current, decibels and
resistance. Uses 19, precision resistors: has
3-position function switch and 12-position
range switch. 38 rangesinclude: AC, DC and
output volts, 0-1-5-10-50-500-5000 (1000
ohms/ volt sensitivity); Resistance, 0-1000-
100,000 ohms and 0-1 meg (center scale
readings of 60, 150 and 1500 ohms); Cur-
rent, AC or DC, 0-1-10-100 ma and 0-1
amp; Decibels, —20 to 469 in 6 ranges.
Precision resistors are used as shunts and
multipliers to assure exceptional accuracy
of measurements. With all parts, battery.
test leads and black bakelite case with con-
venient carrying handle, 634 x 514 x 334".
A great value in an easy-to-build quality
instrument. Shpg. wt.. 214 lbs.
Model Y-128. Net only ... .. .. ... $16.95

6V-12V Battery Eliminator Kit
$ 95 High current rating; contin-
uously variable filtered out-
put; delivers 15 amps at 6
volts, 10 amps at 12 volts. May be used
as battery charger. Two meters provide
simultaneous current and voltage read-
ings. Shpg. wt., 18 lbs.
Model Y-129. Net only . ... . $32.95

Capacitor Checker Kit

$1950 Checks condition of all

tvpes of horizontal output
transforiners and deflection
vokes, as well as TV linearity and width
coils, 414" meter; widest range in its
field. Shpg. wt., 6 lbs.
Model Y-118. Net onlyv. $19.50

$4375 Extreme linearity on a par

with cosatly lab instruments;
fundamentals to 250 mc;
output flat within 1 db; electronic
bianking. Easy, money-saving assem-
bly. Shpg. wt., 16 Ibs.
Model Y-123. Net only. .. .$43.75

$1 250 Tests capacitors whilein the
circuit! Has widest range—
20 mmf{ to 2000 mfd. Ex-

clusive circuit for cancelling lead capa-

city. "Magic Eye” indicator. Save 60%,

over factory-wired units. 5 lbs.

Model Y-119. Net only. .. .. $12.50

ALLIED RADIO



ADVANCED-DESIGN INSTRUMENTS FOR SERVICE, INDUSTRIAL AND RESEARCH USE
IN EASIEST-TO-BUILD, MONEY-SAVING KIT FORM

knight-kit 20,000 Ohms /Volt VOM Kit
Model Y-140 Outstanding quality and per-

$ 50 formance at money-saving
29 low price. Features 1% pre-

cision multipliers; 4}4” meter
accurate within 2% of {ull scale deflection;
50 microamp sensitivity for 20,000 ohms/
volt input resistance on DC; front panel
‘‘Zero adjust”; single switch to select func-
tion and range. 32 ranges: AC, DC and out-
put volts, 0-2.5-10-50-250-1000-5000; Re-
sistanee, 0-2000-200,000 ohms and 0-20
meg.; DC ma, 0-0.1-10-100; DC amps,
0-1-10; Decibels, — 30 to + 63 in six ranges.
Moisture-resistant film-type resistors for
extreme accuracy. Carefully engineered cir-
cuit design achieves high sensitivity and
extremely versatile application. Kit includes
all parts, battery, test leads and black
bakelite case with highly legible white

knight-kit High-Gain Signal Tracer Kit
Model Y-135 A remarkable value in an

$2650 easy-to-build instrument

which permits visual and

aural signal tracingof RF, IF,
video and audio circuits. Has Aighest gain
i Uts price class. Traces signal from antenna
to speaker. Reproduces signal at plate or
grid connection of any stage. Identifies and
isolates “‘dead” stages. Features: usable
gain of 91,000, “magic eye”’ with calibrated
attenuators for signal presence indication
and stage-by-stage gain measurements;
built-in 4 PM speaker; combination 2-
position prohe, one for RF (6 mmf. input),
the other for audio. Provides noise test;
built-in watt-meter calibrated from 25 to
1000 watts; provision for external scope or
VTVM. Binding posts provide output trans-
former and speaker substitution test, plus

knight-kit 5” Wide-Band Oscilloscope Kit

Model Y-144 « 5 me Width for Color TV
$ » Horizontal Sweep to 600 kc

6900 » 25 mv/inch Sensitivity

o Z-Axis Input

Only $6.90 down « Printed Circuit Construction
Equals or betters the performance of commercially
wired scopes costing far more. Two printed circuit
boards and laced wirir g harness assure wiring accu-
racy and cut assembly time. Ideal for lab use, color
TV servicing and high frequency applications. Wide
sweep range—I[3 to 600,000 cps. Vertical response,
+ 3 db, 5 eps to 5 me; only 1 db down at 3.58 me color
burst. High vertical sensitivity of .025 rms v/inch.
Input ecapacity, 20 mur f. Qutstanding features: cath-
ode follower inputs; 2ad anode provides 1400 volts
high-intensity trace; ptsh-pull amplifiers; positive and
negative locking; frequency-compensated attenuator;
Z-axis input; one volt P-P calibrating voltage; astig-
matism control; retrace blanking circuit; DC position-

markings; size 634 x 514 x 384”. Easy to as-
semble. Shpg. wt., 5 lbs.
Model Y-140. Net only . . .. . ... .$29.50

external 280 volts B+. With all parts,
tubes and preobe. 7x10x5” 12 lbs.
Mode! Y-135. Net only . .

ing control. Ineludes CRT. 1414 x 915 x 16”. 40 Ibs.
Model Y-144. Net only .....%$69.00

Y-148. Demodulator Probe. Net... ... . . .$ 3.45
Y¥-147. Low Capacity Frobe. 12 mmf. Net ... . $ 3.45

.$26.50

knight-kit 5” General-Purpose Scope Kit
Model Y-146

31700

Only $4.2 0 down

Feature for feature the world's best oscilloscope kit value. A stand-
out in its class with all these fine features: Printed Circuit wiring
board and laced harness for quick, error-free assembly. Phantastron
Sweep Circuit for high linecarity of sweep from 15 to 150,000 cps.
25 Millivolts Per Inch Sensitivily—3 times that of similarly priced
scope kits. Calibration Voltage—1 volt peak-to-peak square wave,
fully regulated. Vertical Amplifier—f{requency response + 3 db,
3 eps to 1.5 me (= 6 db to 2.5 me). Includes: Directly coupled
positioning controls; retrace hlanking circuit; frequency-compen-
sated vertical input attenuator; positive and negative internal
sync; high 2nd-anode voltage for high-intensity trace; input eapac-
ity, 45 mmf. Kit includes CRT. 914 x 1334 x 173{”. 26 lbs.
Model Y-146. Netonly. ... ... ... .. . ... .. .. .. .. ... .$42.00

« Phantastron Linear Sweep
« 25 mv/inch Sensitivity

« Printed Circuit Board

« Retrace Blanking Circuit

Voltage Calibrator Kit
$ 75 Permits use of any scope as
12

precision peak-to-peak AC

voltmeter. Puts a true
square-wave voltage on scope screen.
Selects any voltage between .01 and
100 volts; feeds external signal direct
to scope for instant comparison. Shpg.
wt., 5 lbs.
Model Y-136. Net only... ... $12.75

Resistance Substitution Box

Easily determines resistor values required in a ecircuit.

$[.95 Maukes available 36 standard 1-watt resistance values in
2 ranges between 15 ohms and 10 megohms, with 109,
accuracy. Slide switch selects range; 18-position switch
for value selection. Shpg. wt., 2 lbs.

Model Y-139. Netonly . ... ... .. .. % 595

Audio Generator Kit } R/C Tester Kit

0 Measures capacitance and
resistunce. Balanced-bridge
cireuit; indicates power fac-

tor; tests capacitors at rated voltage.

Larze, easy-to-read dial and “‘magic

Capacitance Substitution Box $915
Makes it easy to find capacitor values needed in a circuit. 3 1
$[95 Provides 18 standard values from .0001 mfd to .22 mfd.
* 209%. All values are 600 volt, except .15 and .22,
which are 400 volt. 18-position selector switch. Shpg.

0 Excellent design; range, 20 $ 5
eps to 1 me; less than .25, I 19
distortion; 600 ohm output.
Ideal for hi-fi testing: offers the flat re- |
sponse of a lab standard. Shpg. wi_, |

wt., 2 lbs. 16 lbs. eye." Shpg. wt., 10 lbs.
Model Y-138. Net only . ... . . $ 5.95 Model Y-137. Net only .. . $31.50 Model Y-124. Net only ... .. .$19.50

EASY TERMS AVAILABLE




knfghl-kit All-Band Amateur Receiver Kit

Model Y-126 o Tunes 540 kc to 31 mc
— « Built-in Q-Multiplier
$ bo « Constant Running HF Oscillator
* Worthy of the Advanced Ham Operator

e Printed Circuit Bandswitch
Only $10.45 cown o Printed Circuit Board « 1.5 v Sensitivity

A sensatioml communications receiver value with all the
selectivity, sensitivity and features of high-priced com-
mercial unizs. Uses printed ecircuitry throughout, includ-
ing the excusive new KNIGHT-KIT printed circuit band-
switch, for remarkably easy assembly. Covers 540 ke to
31 mec in 4 ranges; calibrated, electrical bandspread on
80-10 mete- Ham bands; slug-tuned Hi-Q coils; contin-
uous, VR -ube-regulated B+ applied to HF oscillator
lets you switch from standby to receive with no drift;
built-in Q-multiplier peaks desired signal or nulls inter-
ference; de ayed AVC; provision for crystal calibrator
(below). Semsitivity, 1.5 microvolts for 10 db signal-to-
noise ratio. Selectivity: variable from 300 cps to 4.5 ke
at 6 db down. Exalted BFO injection. Controls: Main
tuning, bamdspread, band selector, Q-multiplier selec-
tivity, Q-muitiplier tune, null-off-peak, BFO pitch, RF
gain, AF g:in, BFO-MVC-AVC-ANL, off-sthy-rec-cal,
antenna trimmer, and phone jack. Cold-rolled 14" steel

Knight=KitsS For THE RADIO AMATEUR

knight-kit 50-Watt CW Transmitter Kit

Model Y-255

$3895

Only $3.89 down

« Ideal for the Novice
¢ Pi Antenna Coupler

* Bandswitching—
80 to 10 Meters

There's exceptional value in this very
popular bandswitching transmitter kit.
Compact and versatile, it’s the perfect
low-power rig for the beginning novice
as well as the seasoned veteran. Has
bandswitching coverage of 80, 40, 20,
15 and 10 meters. Rated at 50 watts—actually operates at up to 60 watts
on 80 and 40 meters. Oscillator is efficient 6AG7; final is reliable 807.
Crisp, clean, cathode keying of oscillator and final. Built-in pi coupler
permits use with random length antennas. Has highly effective TVI sup-
pression. Other features not usually found in transmitter kits at this
low price include: Ceramic-insulated final tank capacitor; pre-assembled
switches; pre-wound parasitic chokes; ceramic coil forms; coax connector;
crystal and VFO socket on front panel; power take-off jack for accessory
equipment. Meter reads either plate or grid current of final. Takes crys-
tal or VFO without circuit changes. Cabinet interior and chassis are
copper-finished. Size, 814 x 1034 x 814{”. With tubes and all parts for
easy assembly. (Less crystal and key.) Shpg. wt., 19 lbs.

Model Y-255, 50-Watt Transmitter Kit. Netonly. .. .. . .. .. .. $38.95

knight-kit Self-Powered VFO Kit

Complete with built-in power supply! Careful design and
voltage regulation assure high stability. Excellent oscillator
keying characteristics for fast break-in without clicks or
chirps. Full TVI suppression. Has plenty of bandspread;
separate calibrated scales for 80, 40, 20, 15, 11 and 10
meters; vernier drive mechanism. 2-chassis construction
keeps heat from frequency determining circuits. Output
cable plugs into crystal socket of transmitter. Qutput: 40v

on 80, 20v on 40. With Spot-Off-Transmit switch for spot
frequency tuning. Extra switch contacts for operating re-
lays and other equipment. Attractive metal cabinet, 834 x
6 x 6”. Ready for easy assembly. Shpg. wt., 8 lbs.

Model Y-725. VFO Kit. Netonly. . ... ... .. ...... $28.50

chassis. Haidsome metal cabinet, 10 x 10 x 1615". (Less
phones, 8-01m loudspeaker and S-meter.) 23 lbs.

Model Y-726. Amateur Receiver Kit. Net.. ... $104.50
Y-727. S-Meter Kit for above. 11b. Net....... .. $9.50

Model Y-725

$2850

Only $2.85 down

knight-kit Amateur RF "*Z" Bridge Kit

Measures standing wave ratio (SWR) and impedance«of
antenna systems; ideal for adjusting antenna systems for
optimum results. Measures impedances from 20 to 400
ohms up to 100 me; SWR to 150 me. Any VOM may he used
for null indicator. With coax input and output connectors.
Meters both input and bridge voltage. Calibrated dial gives
direct impedance reading; includes 1% precision resistor

knight-kit 100 Kc Crystal Calibrator Kit
Model Y-256 Crystal frequency standard at very low

cost. Gives marker every 100 kc up to
$1 050 32 mec. A “‘must”’ for marking band edges.

-

&

Mounting flanges for installation in or
back of receiver cabinet. Size only 114x
114x3”. Requires 6.3 v. at 0.15 amp and 150-300 v.
DC at 3-6 ma. Trimmer for zero-beating with WWYV;

On-Off switch. Complete with tube, crystal, all parts Model Y-253 for precise calibration adjustment. With all parts and
and easy-to-follow instructions. Shpg. wt., 1 lb. handy plasticized SWR chart (less meter). 214 x 3 x 414",
Model Y-256. 100 Kc¢ Crystal Calibrator Kit. $585 Shpg. wt., 114 lbs.

Net OnLY.q 5 g 4o 3 o w ped b2 HE E T 19§ § $10.50 Model Y-253. ““Z"’ Bridge Kit. Net only. . . ... ... .. $5.85

ORDER BLANK

ALLIED RADIO

ALLIED RADIO, Dept. RE2 100 N. Western Ave., Chicago 80, Ill.
Ship me the following KNIGHT-KITS:

Quantity Description

Modei No.

404-PAGE

ALLIED
CATALOG

See the 1958 ALLIED
404-Page Catalog for
complete listings of
more than 50 KNIGHT-KITS, covering Hi-Fi,
Hobby, Test instrument and Amateur Kits, The
N6 o | o1, T S R— G PRI SR OO (R A e | p— PR YW TR . 1958 ALLIED Catalog is your complete Buying
Guide to the world's largest stocks of every-

State ....... ... thing In Electronics.
[0 Send FREE 404-Page 1958 ALLIED Catalog.

$..........2nclosed. (For parcel post, include postage — express is shipped collect).

O My Dowr Payment in the amount of $ is enclosed. Send Time Payment form.

ALL PRICES NET F. O. B. CHICAGO




Rhombic Antennas for TV

(Continued from page 65)

ditions, is the lower fading rate en-
countered with the addition of the
second stack.

Signal fading at great distances
from the transmitter location is a
function of changing heat and hu-
midity layers throughout our lower
atmosphere. As they change, the sig-
nal strength will “shift layers” and,
where it was strong a few seconds
ago, become weak. Signals in the v.h.f.
bands go over the horizon in layers,
thin layers or relatively strong signals
being interspersed with thicker layers
of relatively weak signals. This effect
shows up as fading. The second stack
will be far enough away from the first
so that, when layer shifts occur, at
least one of the stacks is more likely to
remain  within the relatively strong
signal layer a greater portion of the
time than a single stack would.

A second stack will be identical to
the first. The recommended distance
between the two stacks (the stacking
distance) may be obtained from line
SD in Table 3. The two stacks are con-
nected together by running a length of
450-ohm line, with a single twist, be-
tween them, putting them in parallel.
(See Fig. 4.) The stacking distance
should be maintained at all support
poles and at all points between the
two arrays.

The possibilities of the rhombic for
relaying signal into valleys or other
“pockets” where signal is absent are
excellent. Some readers may recall
cases, in the fairly recent past, in
which low-lying communities have set
up hooster stations on mountaintops
in order to re-radiate the signals avail-
able there to their homes. Unfortu-
nately the FCC takes a dim view of
such operations, classifying them as
unauthorized transmitters and action

was taken to close down these Dboos-

ters,

There is a legal way of bringing sig-
nal into such locations, however, if a
relay rhombic is used. The trick is to
construct two identical rhombic an-
tennas (two stacked units may be
used, if the extra gain is required)
connected and oriented as shown in
Fig. 5. The pick-up unit is directed to-
ward the transmitter(s) in the con-
ventional manner. The second array,
acting as a re-radiator, is then directed
toward the area to be served. The two
are then tied together with a length of
450-ohm or other suitable transmission
line. If a valley is to be served from
a greater height, the second rhombic
should be pointed downward into the
valley or else the narrow horizontal
pattern in which it radiates may pass
over the desired area altogether. The
connecting length of line should be
kept as short as is convenient.

Correctly designed and built rhom-
bics, used in the ways described here,
can widen the range of acceptable TV
reception substantially. —30
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@ America’s

line of
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MOBILE

COMMUNICATIONS

EQUIPMENT
il I BN

MODEL M-1
$14.95

Complete

The M-1 Antenna can be
mounted on any body sur-
face. An M-3 Base, M-3A
Spring and 96" stainless
Steel M-3B Whip are com-
ponents of this model.
Each of these parts may
be purchased separately.

with o phone call

Rely on our know-how as

original equipment manufac- -
turers. Remember, the a/s line IS-nof
only ig, but it’s versatile and flexible.

WHATEVER YOUR REQUIREMENTS, a/s
has ‘em or can make "em fast!

— —
— —
— —
— —
— —

FASTEST SHIPPING POLICY
IN THE INDUSTRY
1 Long ditance P e deiivery
24 hour delivery

2. Telegram 48 hour service

3, Air Mail Letter

the
antenng

specialists

P company

12435 EUCLID AVENUE * CLEVELAND 6, OHIO
SWeetbriar 1-7878

most complete

Here is the group of more than fifty hams who traveled from all over the
Pacific area in order to attend a recent three-day convention held on Guam.

Far East Ham Convention on Guam

Radio convention, sponsored by Chief of Naval Operations

and Marianas Amateur Radio Club, attracts Pacific hams.

HE profusion of palm trees, 80-de-

gree temperatures, and tropical island
living, provided the background for
the Second Far East American Radio
Relay League Convention recently
held on Guam. The convention, spon-
sored by the Chief of Naval Opera-
tions and hosted by the Marianas
Amateur Radio Club attracted hams
from all over the Pacific.

Mr.

Paul Fenner,

FCC inspector from
Hawaii, is shown reg-
istering for the Second
Far East Radio Con-
vention that was re-
cently held on Guam,

Capt. W. A. Smith, ==
USN, who holds ama-
teur call letters
KG6AGO and who at-
tended the recent
ham convention on
Guam, is shown here
making a DX contact.

Mr. William W. Willis, President of
the Marianas Amateur Radio Club,
kicked off the convention with a wel-
coming speech followed by introduc-
tions of various members. Addresses
were then given by several top mili-
tary and civilian officials on Guam, in-
cluding Governor Richard B. Lowe,
Mr. D. H. Nucker, High Commissioner
of the Trust Territory, Rear Admiral
W. B. Ammon, Commander Naval
Forces Marianas, and Major General
C. W. Schott, who is the Commanding
General of the Third Air Division
(SAQ).

The Navy offered its facilities to the
conventioneers, who were mostly Na-
val and Air Force personnel, giving
them the use of the U. S. Naval Hospi-
tal Auditorium, a tour of the U. S,
Naval Communications Station, and
the facilities at Gab-Gab Beach, a
popular recreation area at the U. S.
Naval Station.

The convention closed with a cri-
tique, a lavish banquet at the Navy
Officer’'s Club, and the singing of
“Auld Lang Syne.” The general opin-
ion was that a wonderful time was
had by all and that next year’s con-
vention would be looked forward to
with great anticipation and enthu-

siasm, —30-
==

RADIO & TV NEWS



Tape made with “Mylar” is run from the recorder into boiling water and around a
cake of ice. There is no change in strength, flexibility, or dimensional stability.

ing interested in tape recording

and the uses of tape in the home,
in the school, in the church, and in in-
dustry. Growing interest in the magic
of magnetic recording prompts a good
many questions from the ever increas-
ing number of tape recorder fans.

Every year ORRadio Industries re-
ceives hundreds of letters asking many
interesting and important questions
about recording tape. In this article
we have tried to answer just a few of
the most commonly asked questions.

1. How should tape be stored?

Tape should always be stored on the
rewind or take-up reel. In the course
of recording, or playback, the tape
winds on the take-up reel forming a
smooth and uniform pack. If it is re-
wound at fast speed onto the feed reel,
it will almost invariably have an un-
even pack. Tape should never be
stored where it is likely to encounter
extreme temperatures or humidity,
like in hot attics or damp basements.
Storage at ordinary room tempera-
tures is usually satisfactory. Tape
should be kept away from magnetic
flelds such as might be produced
around large motors. Stored tape
should be re-spooled in playback mode
at least once every six months and
preferably every 30 days. Frequent re-
spooling also prevents “reel set.” This
i§ a more or less permanent deforma-
tion of the tape resulting from wind-
ing pressure over prolonged storage
periods.

2. What is “print-through” and how
can it be avoided ?

“Print-through” is the transfer of
the magnetic signal to adjacent layers
on a reel of tape. In order to avoid
“print-through” the following precau-
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MORE and more people are becom-

What Do You
Know About

Recording
Tape?

By HERBERT G. HARD

Vice President, Research
ORRadio Industries, Inc.

Here are expert answers to most commonly asked

questions pertaining to magnetic recording tape.

tions should be observed. Do not over-
record. When recording, set the record
level as low as possible in order to
get a noise-free signal. Rewind re-
corded tapes frequently. Store at
room temperature since higher than
normal temperatures accelerate
“print-through.”

3. What is meant by “single track”
and “dual track”?

Single track recording is made with
a full track recording head which is
almost as wide as the %-inch tape.
Dual track recording is made with a
half track head. It records only half
the width of the tape. With a dual
track head, the user can record first
the bottom half and then the top half
of the tape, thus gaining twice as
much playing time on one reel of tape.
Dual track tapes cannot be readily
edited.

4. What types of film, or base, are
used for recording tape? and what are
the differences between the bases?

The two commonly used tape bases
are cellulose acetate and ‘“Mylar,”
which is DuPont polyester film. Each
of the base materials has its advan-
tages. Acetate has been the standard
film of the recording industry for ten
years. It is less expensive than “My-
lar.” When acetate breaks, it breaks
clean and a neat splice can be made
without losing any of the recording.
“Mylar” is stronger than acetate and
will not tear easily. It will take a
greater pull before stretching. It also
has a high resistance to extreme tem-
perature and humidity.

5. How long will tape last?

The life of good quality recording
tape is indefinite. Tests have shown
such tapes can be recorded and played
up to 10,000 times without appreciable
loss of recorded material. A tape with
a smooth surface will last longer be-
cause it has less oxide shedding due
to head contact. “Mylar” tapes will
last longer than acetate because “My-
lar” does not become brittle with age.

6. Are any precautions necessary for
the thinner tapes?

Ordinary care will suffice in the case
of 1-mil tapes but certain precautions
should be observed in using the half-
mil double-play tape. A tape recorder,
properly adjusted, exerts a pull of 6-9
oz. while running and 10-16 oz. in start
or stop on rewind and fast forward
modes. Half-mil tape has a stretch
value of 32 oz. which ordinarily pro-
vides an ample safety margin. How-
ever, special care should be taken on
fast forward and rewind. The tape
must be taut between reels when
starting and stopping. If the tape is
slack, it will be snapped into motion
and stretching is almost sure to result.

7. How is a tape splice made?

Take the two broken ends of tape,
overlap them, and cut through the
overlapped ends at a 45-degree angle.
Place the two ends together, and lay
over a piece of splicing tape. Be sure
the splicing tape is not on the coated,
or oxide, side of the tape. Trim the
edges of the splicing tape with a slight
inside curve. Pressure sensitive tape
is not satisfactory for splicing, as it
makes a “gummy’’ splice. The job is
facilitated by using a splicer.



Heath Company of Benton Harbor,
Mich. is now offering an improved
model of its impedance bridge instru-
ment which is being marketed as the
Model 1B-2A.

The new model features more con-
stant filament voltage and more con-

sistent performance. In addition, the
instruction manual has an entirely new
schematic that clarifies circuit func-
tions in various switch positions. The
1B-2A is a completely self-contained
unit with built-in power supply, a 1000
cps generator, and detector.

A 100-0-100 ga. meter provides for
null indications. It will measure re-
sistance from 0-1 ohm to 10 megohms,
capacitance from 10 pufd. to 100 pfd.,
inductance from 10 mhy. to 100 henrys,
dissipation factor from 0-200 to 1, and
storage factor (@) from .1 to 1000. The
decade resistors are 1% units for maxi-
mum accuracy.

“FIELD ACCELERATED' TRANSISTORS

Philco Corporation’s Spring City, Pa.
plant is now in production on a new
class of “field accelerated” transistors
which have been made possible by the
MADT (micro alloy diffused-base
transistor) process.

The new family of transistors makes
possible the transistorization of high-
gain, high-frequency amplifiers; high-
speed computers; high-gain wideband
video amplifiers; and other critical
high-frequency circuitry.

They are available in various voltage
and frequency specifications for the
design of high-performance transistor-
ized equipment through the entire
v.h.f. and part of the u.h.f. spectrum.

PRINTED CIRCUIT RESIST

LePage’s, Inc. of Gloucester, Mass,,
a subsidiary of Permacel Tape Corpora-
tion, is now in production on a new
printed circuit resist which has been
developed especially for the purpose of
streamlining the production of printed
circuit boards.

The new coating is a photosensitive
material which covers the copper sur-
face of a circuit board before the image
is transferred from a negative to the
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copper. The resist is a pre-sensitized
solution and is ready for immediate use
without mixing or other preparation.
The new coating keeps well in solution
form and will remain stable for six
months, according to the company.

A pamphlet on this new product is
available on request.

NEW "LIMPANDER" MODEL

Electronic Systems Engineering Co.,
903 Cravens Bldg., Oklahoma City,
Okla. has recently released a new
model of its limiter-expander unit
which has been designated as the Model
LE-3.

This audio preamplifier with new
high-speed, non-feedback automatic
gain control incorporates a unique
background noise squelching system.
It features low impedance and 600-ohm
input as well as 600-ohm output which
facilitates the incorporation of the unit
in existing installations. The limiter

portion of the amplifier has time con-
stants of 50 microseconds on attack

and 20 milliseconds on release. Con-
sonant amplification is accomplished
without the excessive distortion of clip-
per circuits.

The high-speed background noise
squelching system makes it possible to
use high-gain, consonant-amplifying,
limiting in noise filled rooms.

Write the company direct for full
specifications on this new device.

NEW "260" V.O.M.

Simpson Electric Company, 5200 W.
Kinzie St., Chicago 44, Ill. has intro-
duced a new
model of its popu-
lar and well-
known “260” volt-
ohm-milliam-
meter.

Designated as
Series III, the
improved model
has many design
changes which
afford quicker op-
eration, increased
sensitivity, higher
accuracy, and greater dependability,
according to the company. Among its
new features are a polarity reversing
switch, spread-out scales for faster
reading, and a rugged printed circuit.

Complete information on the new
Series II1 model is available from elec-
tronic distributors or the company it-
self. In Canada, Bach-Simpson Ltd. of
London, Ontario will answer inquiries.

“SUNFLEX" TRANSISTOR RADIO
Lafayette Radio, 165-08 Liberty Ave.,
Jamaica 33, N. Y. is now offering an
economical two-transistor radio receiv-

er kit for earphone operation, powered

by either solar or penlite batteries.
Utilizing two transistors and a crys-

tal diode in an ingenious reflexed com-
plementary symmetry circuit, the
“Sunflex’’ is said to give three-tran-
sistor performance. An external an-
tenna plug-in lead is supplied for re-
ception of distant stations. Local re-
ception is obtained without external
antenna or ground connections.

The kit comes complete with all
parts, transistors, diodes, chassis, plas-
tic case, etc. but less earphones and
solar battery. The assembled unit meas-
ures 43 "x35"x15”. The solar battery
is available at extra charge and is
rated at 3.2 volts, 2 ma.

HIGH-HEAT SOLDER PENCIL

Oryx Company, 9015 Wilshire Blvd.,
Beverly Hills, Calif., has designed a
new pencil-type instrument for preci-
sion, high-temperature soldering ap-
plications.

The new unit, Model 25, weighs less
than an ounce, reducing hand fatigue
and providing faster soldering, yet
achieves tip temperatures of 1000 de-
grees F while the handle remains cool.
It features a 25-watt built-in element
supplied with replaceable %" nickel
end tip. Also available are 4" copper-
chrome alloy tips.

The pencil operates on 12 volts, 2
amps, either a.c. or dc. It can be
operated from a battery supply or 110-
volt a.c. lines by using a stepdown
transformer.

NEW BUD RADIO PRODUCTS

Bud Radio, Inc., 2118 E. 55th St,,
Cleveland, Ohio has added two new
units to its line of radio and electronic
enclosures.

The first item is a universal meter
case which can accommodate either a
2- or 3-inch meter by means of a knock-
out ring. Also featured is a one-piece
detachable bottom and back which
makes installation and servicing much
simpler. Two knock-out holes are pro-
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vided in the top for installation of feed-
through insulators if required.

The second product is a universal
sloping panel cabinet which also fea-
tures a one-piece detachable bottom
and back. Components may be mount-
ed on back, bottom, sides, or front and
still be accessible for service or replace-
ment. Two different viewing angles
are possible depending upon whether
the cabinet is placed on its bottom or
back. Four sizes are being made
available.

Both units are being offered in either
steel or aluminum. Write the company
for literature and prices.

NEW OBLIQUE PLIER

Mathius Klein & Sons, 7200 McCor-
mick Road, Chicago 45, Iil. has an-
nounced the availability of a new
shear-cutting oblique plier, No. 207-5C.

The new instrument, on which a
patent is pending, is 5%” long and the
shear-cutting blade will cut dead soft
or extremely hard wire. Blades may be
replaced, hence the plier never needs
sharpening. Regular cutting knives in

the nose add to the useclulness and a
coil spring keeps the jaws apart for
instant usc. '

HiIGH-FREQUENCY TRANSISTORS

The Semiconductor Division of Ruadio
Corporation of America, Somerville,
N.J. has introduced a new germanium
p-n-p alloy-type transistor (2N274) em-
bodying the “drift” principle and a
junction transistor of the germanium
p-n-p alloy type, the 2N404.

The compact design of the 2N274
opens new applications in military and
commercial equipment where space is
limited. It operates at frequencies ex-
tending from the standard AM band
well up into the short-wave bands.

The 2N404 is designed for use in
switching circuits of compact, medium-
speed military and industrial electronic
computers. It has flexible leads and is
hermetically sealed in a metal case
which is .360” in diameter with a body
length of .25”. Leads are spaced to con-
form to EIA (formerly RETMA) stand-
ards for automation requirements.

NEW RCA COLOR TUBE

The Tube Division of Radio Corpora-
tion of America, Harrison, N. J. is now
in production on a new directly viewed,
round, graded-hole shadow-mask tube
for use in color television receivers.

The 21CYP22 is designed with an all-
glass envelope which reduces the high-
voltage insulation requirements of the
color receiver. It is also provided with
an extcrnal conductive bulb coating
which, with a portion of the internal
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conductive coatin~. forms a sunple-
mentary filter capacitor. The graded-
hole shadow mask featured in the de-
sign has holes that increase gradually
in diameter from the outer edge ol the
mask inward to the center. As a result,
the mask permits increased light out-
put from the screen.

The new tube is capable of produc-
ing full-color and black-and-white pic-
tures measuring 19%"x15%” with
rounded sides and having a projected
area of 261 square incnes. The over-all
diameter is 20V%,” and over-all length
25145

A technical bulletin on the 21CYP22
is available on request.

NEW COLOR CAMERA

General Electric Company’s Techni-
cal Products Dept., Schenectady, N. Y.
has introduced a new “live” color tele-
vision camera which is smaller in size,
simpler in design, and easier to operate
than any now available, according to
the company.

It is said to be the first such device
to incorporate printed circuits and
fransistors. These design features per-
mit the camera to measure a mere
34" x 18" x 22" and weigh 215 pounds.
A newly developed optical system
which is said to climinate the need
for many glass surfaces through which
color signals were previously required
to pass. results in improved color
quality. A single control cable is used
to connect the camera to the station
control console.

WIDE-BAND OSCILLOSCOPE
Electronic Industries, State Road,
Patterson, N. Y., one of the necwest
firms in the rapidly expanding kit field,
has recently introduced a wide-band,

hivh-sonsitivity 5-inch oscilloscope kit
which has been especially designed for
laboratory and television servicing ap-
plications.

The Model 535 has a 10 mv ras./

cm. sensitivity from de. to 5 mc.. an

electronicelly rcgulated power surnply,
and push-pull circuitry throughout.
Built-in continuously variable cal'brat-
ing voltages of 1C0, 10, 1. and .1 volt
peak-to-pecalk at an accuracy of 3%¢ are
provided.

The scope is houscd in a blue ham-
mertone finished cabinet with a photo-
etched anodizod panel. The unit meas-
ures 12"x16"x18'.” and weighs
slightly less than 40 pounds. It will
operate on 105 to 125 volts, 50/60 cycle
a.c. It draws 150 watts.

TRANSISTORIZED STANDARD

Transitron, Inc., 186 Granite St.,
Manchester, N. H. has developed a
new frequency standard which is de-
signed to be used cither as a labora-
tory or production test tool.

The Model FS-195 is completely
transistorized and self-powered, it pro-
vides crystal-controlled standard fre-
quency outputs for rapid calibration of
oscilloscope sweeps and signal gencra-

Shown here is prototype test model of the first airtorne digital computer in actual
production. The unit, called the Digitair, was announced recently by Hughes Air-

craft Co.

It is shown installed in an F-102A Air Force all-weather interceptor.

The computer is small enough to fit into a 21l-inch table model television cak:inet.
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WESTON

TEST EQUIPMENT

The Gttty Lane

Today, the best costs no more than ordi-
nary equipment. You'll be far, far ahead
with Weston equipment, for it will re-
main accurate and serviceable for years
to come. Available at your distributors,
or write for Test Equipment Bulletin . ..
Weston Instruments, Newark 12, N. J.

WESTON Model 980
VOM

Unapproached for accuracy. Self shielded.
Spring backed jewels for ruggedness. De-
pendable Weston etched circuit, with 28
functional ranges available through one

simple dial. M 6, $4350

WESTON
Model 981
TUBECHECKER

Filtered d-c potentials afford the only
true Gm measurements, Four signal
voltages available to suit requirements
of various tubes. Frequency 5000 cy-
cles. Voltage divider network for pre.
cise grid bias settings. Tube interelec-
trode leakage measurements high as

10 megohms. 319950

GET INTO
ELECTRONICS ﬂ
2 o & A

V.T.I. training leads to success as technicians,
ficld enginvers, specialists in communications,
guided missiles, computers, radar and autloma-
tion. Basic and advanced courses in theory and
lahoratory, Assoc. degree in electronics in 20
mos. B.S. in electronic engineering obtainable.
ECPD accredited. G.1. approved. Graduates in all
branches of elecironics wilh major companivs.
Start Feb., Sept. Dorms, campus, H.S. grad or
equivalent Cataleg.

VALPARAISO TECHNICAL INSTITUTE
Dept. RD Valparaiso, Indiana
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TAPE RECORDERS

HI FI COMPONENTS

Tapes—Accessories
UNUSUAL VALUES
Send for Free Catalog

DRESSNER

69-02 RA-174 St.
Flushing 65, N. Y.

MERITAPE

Low Cost, Migh
Quality Re-
sording Tape—
fn boxes or
oans.

BARGAIN

HUNTING & ¥

SERVICEMEN!
Write for SENSATIONAL CATALOG

HENSHAW RADIO SUPPLY

3419 TROODST KAMNSAS CITY, MOD.

tors, or may be used for marker injec-
tion in sweep generator displays.
Careful control of its harmonic con-
tent provides a continuous spectrum
well beyond 200 me. at usable levels.
As a result, this unit may be used to

calibrate communications receivers in
both the high-frequency and very-high-
frequency bands. The successive use
of the 1 me., 100 ke., and 10 kc. mark-
ers allows identification of calibration
points as closely grouped as 10 ke. A
400-cycle modulating tone is provided
to enable rapid recognition of the crys-
tal-controlled spot frequencies in the
absence of b.f.o. provisions in the re-
ceiver being calibrated.

“"FAST-CHECK TUBE TESTER"

Century Electronics Co., Inc., 111
Roosevelt Ave., Mineola, N. Y. has de-
veloped and is marketing a new eco-
nomically priced tube tester that will
make a complete tube test in seconds
and check tubes from a complete TV
set in a matter of minutes.

Known as the “Fast-Check Tube
Tester, Model FC-1,” the new circuit
eliminates time-consuming multiple
switching and checking of roll charts.
Just two settings on the panel enables
the technician to check for quality,
shorts, and life expectancy of over 600
tube types which covers more than 99
per-cent of all TV tubes including the
newest series-string TV tubes, auto
battery type 12-volt tubes, voltage
regulators, magic eye, and gas regu-
lator tubes.

The tester has 41 tube sockets to ac-
commodate all present and future tube

types. —30—

Shown here is a view inside Olson Radio
Warehouse's new Akron, Ohio plant. The
three-story, 300,000 square f{oot build-
ing is equipped with the latest stock
control and handling devices. Olson,
which has been in business for 27 years.
is the country’'s second largest elec-
tronic component parts distributors, with
seven large warehouse-retail outlets.

\1-.:
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2-Way Mobile Service
(Continued from page 63)

with your customer relations problems.

The manufacturer will also help you
in many ways to get started in this
business, and this assistance can be
most important. One of the first things
to do after you are ready to handle the
work is to contact makers of this type
of equipment. Tell them about your-
self and your desire to service their
units in your area. Most of them will
be glad to hear from you. Even if, at
the moment, they have no need for
your services, they will not forget you
and will call on you when they need
you.

However, before you strike out for
yourself, remember that this is a busi-
ness and requires more than just tech-
nical ability. In order to show a profit
at the end of the year you must also
know how to operate a business. It
might, therefore, be best to look into
the many opportunities for full-time
salaried employment in this field.

Some operators have their own serv-
ice departments and need skilled tech-
nicians. Also, the independent shops
already in this business constantly need
technicians. In fact, if you are tech-
nically qualified to do this work, it is
entirely possible to work in one of these
shops while you are studying for your
license examination. The FCC rules
actually require that a licensed man
be responsible, so you can earn a salary
while studying for your license by do-
ing the work under the supervision of
a licensed man.

If you are a shop owner presently
doing radio and television service, all
you need do is acquire the necessary
extra equipment, hire a licensed tech-
nician, and you are in business. In this
case, it might pay you to get a van-type
truck and build yourself a mobile serv-
ice shop. This is better than trying to
make room in an already overcrowded
shop.

Also, if you have the qualifications
and can operate a business of your
own, but don't have the necessary
money to purchase the required equip-
ment, you can still get in through the
back door, so to speak. If you are
lucky enough to be located in an area
where a shop is really needed, you
should be able to pick up some con-
tracts. With these contracts to prove
you mean business and have the ability
to pay, it is possible to borrow the
money from a bank. Some operators
will advance money, to be applied on
the monthiy contract payments, in
order to help you get needed equipment.

If you live near the water or near
an airport, check into the possibility
of picking up a few jobs there. Invest
this extra money in needed test equip-
ment.

Mobile radic communications main-
tenance is big business. It is getting
bigger every day. It will pay you, if
you are qualified, to look into it very
seriously.
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RCA
PREMIUM

Long-life reliabilit
result of selected materlals,
rigid quality controls; and
exacting inspection and test
procedures...makes RCA
Tubes the right choice for
replacement in electronically
controlled industrial devices.

R

RADIO CORPORATION OF AMERICA

Electron Tube Division Harrison, N. J.

Send for new booklet RIT-104A. “Receiving-Type
Tubes For Industry ond Communications”. Includes
descriptions and basic data on RCA Premium and
other speciol tube types. For your copy, write RCA
Commercial Engineering, SectionB-41-Z, Horrison, N. J.
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get the straight facts
on current model

TAPE RECORDERS

MANUAL"

R VOL. 1
=" Looking for unbiased facts
about various makes of tape recorders?
This is the book that shows you the
‘“inside story’’— nosales pitches — just
down-to-earth descriptions and illustra-
tions of all mechanical and electrical
features and how they work.

Sams “Tape Recorder Manual™, Vol.
1, covers tape recorders and players
produced in 1956 and 1957 by the fol-
lowing manufacturers: Ampex, Bell-
Sound, Columbia Records, Ekotape,
Ellamac, Magnecord, Silvertone, V-M
and Wilcox-Gay.

Presents complete authoritative data
on each model: exclusive “‘exploded”
views of all mechanical parts; details of
each adjustment and control; complete
operating instructions; photographs of
all external and internal parts; com-
plete wiring diagrams and replacement
parts lists. Includes tips on how to avoid
and cure troubles such as wow, flutter,
failure to erase and others. Shows you
how to disassemble and assemble each
recorder and how to check for source
of trouble. A valuable book for every-
one interested in tape recorder design,
operation and servicing. 148 pages; 815
x 117; profusely illustrated.

PRICE

ONLY $ 295

SEE THIS AUTHORITATIVE BOOK
AT YOUR SAMS DISTRIBUTOR OR
MAIL COUPON TO HOWARD W. SAMS

Howard W. Sams & Co., Inc., Dept. 1-BB8
2201 E. 46th Street, Indianapolis 5, Ind.
Send me Sams “Tape Recorder Manual™ Vol, 1, for
10 days FREE examination. In 10 days | will poy for
the book, plus smoll delivery cost, or return postpaid.
We poy delivery costs if you remit with this coupon,
some return privilege.
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Recharging and Storing
Dry Batteries

Precautions that should be observed in attempting to

rejuvenate dry batteries and some storage suggestions.

GOOD many of our readers have

sent us questions concerning the
possibility of recharging dry cells and
batteries. Since dry batteries are basi-
cally primary cells in which the chemi-
cal reaction that takes place during
discharge is not readily reversible,
strictly speaking a complete recharging
is not possible. On the other hand, by
following techniques similar to those
used for storage battery recharging, it
is possible to extend the life of a dry
battery. We usually refer to this proc-
ess as ‘“rejuvenation,” and it is not
clear whether there is actually any
large amount of replating of active ma-
terial or if there is merely a small
amount of local surface action. Irre-
spective of the mechanics, enough ex-
perimenters have tried recharging dry
batteries with enough success to make
it worthwhile under certain limited
conditions. In most cases of home use
of batteries, recharging would not be
too practical because the results are
just not worth the time, effort, and
equipment required. But for the ex-
perimenter who may be interested here
are some of the facts.

In general, there are two methods
that can be used for recharging. One
involves the use of more or less steady
d.c. while the other uses a combination
of a.c. and d.c.

Limitations and Precautions

The battery active materials should
not be completely exhausted before re-
charging is tried. Hence, the voltage
under load should not be allowed to fall
below 1 volt per cell. In a 9-volt bat-
tery then, the load voltage should be
above 6 volts. Also, the battery should
not be allowed to stand in a discharged
condition for very long as it becomes

increasingly difficult to recharge such a .

battery. After the charging has been
completed, the battery should be put
back into service immediately. This
must be done as the shelf life of a re-
charged dry battery is short.

As to the amount of charging cur-
rent to be used, this varies depending
on the size of the cell to be recharged
as well as its normal discharge current.
In the main, however, rather low cur-
rent rates are used. For a penlite cell,
or a battery made up of penlite cells,
the charging current should be in the
range of 4 to 40 ma. For a standard
flashlight cell, or a battery made up of
standard flashlight cells, the charging
current should be in the range of 25 to
250 ma. The charging current should
be applied for a period of about 12 to

16 hours in order to be most effective.

The simplest way to obtain the re-
quired charging current from the a.c.
line is to use a half-wave dry-disc recti-
fier that is connected to a step-down
power transformer. The rectifier used
need not have a high current rating
since low charging rates are used. The
secondary voltage of the transformer
should be about 25 per-cent higher than
the total voltage of the battery to be
charged. Be sure to connect the posi-
tive output of the rectifier circuit to
the positive terminal of the battery. A
series rheostat should be used to regu-
late the charging current and to keep
it within the limits mentioned.

Some experimenters have found that
a combination of a.c. and d.c. is more
effective in recharging. For some ex-
periences along these lines, we refer
our readers to the article “Dry-Cell
Battery Charger” on page 128 of our
October, 1957 issue.

Storage

Although battery manufacturers
have done much to improve the shelf
life characteristics of dry batteries, the
fact remains that the capacity of these
batteries is reduced during prolonged
storage. What is more, the smaller
dry cells deteriorate more quickly than
the larger sizes.

To reduce excessive loss of capacity,
dry batteries should be stored at low
temperatures. Under these conditions
the local chemical action and evapora-
tion that would occur are both re-
tarded. If dry batteries are kept re-
frigerated, for example, their shelf life
would be tripled, according to one
manufacturer,

There is not too much danger of
freezing dry batteries, as the ordinary
dry cell freezes at about —6 degrees F.
There have been cases where batteries
have been kept near this temperature
for many years, and after having been
brought up to normal room tempera-
ture slowly, it was found that they
suffered very little loss of capacity.
Batteries that are kept at low tempera-
tures for long periods of time must be
thawed out slowly to prevent conden-
sation of moisture that would cause
leakage in the jackets.

It has also been found that batteries
will last longer if they are given ‘rest
periods’ instead of being used steadily.
For example, if batteries are to be
used for extended periods of time, it
would make sense to obtain a dupli-
cate set which could be alternated with
the originals.
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LAFAYETTE’S
1958 CATALOG

The Complete Catalog Featuring
“The Best Buys In The Business’

Send for Lafayette’s 1958 Catalog—
the most complete, up-to-the-minute
electronic supply catalog crammed
full of everything in electronics at
our customary down-to-earth money-
saving prices.

Depend on LAFAYETTE for all of
your needs . . . complete stocks-—
immediate shipment—personal tech-
nical assistance—proven dependabil-

ity.

e
FOR THE NEWEST AND FINEST IN

¢ Hi-Fi Components and Systems

¢ Exclusive Lafayette Transistor Kits

o Largest Supplies of Transistors and
Miniature Components

e Tape Recorders and Stereophonic
Equipment

¢ Public Address Components and Systems

¢ Radio and TV Tubes, Parts and Antennas

e [ndustrial Electronic Supplies and
Equipment

¢ Binoculars, Telescopes and Microscopes

¢ Amateur Receivers and Transmitters

FEATURING

The most extensive line of Lafayette’s own kits—
providing the greatest value in easy-to-huild kits at
the fowest prices. In addition to: hi-fi amplifier, pre-
amplifier-and stereo tuner kits, Lafayette makes avail-
able the largest selection of transistor kits anywhere.

LEADERS IN HI-FI CONTAINS HUNDREDS OF EXCLUSIVE LAFAYETTE ITEMS
The most completz selection amd largest stocks of NOT AVAILABLE IN ANY OTHER CATALOG OR FROM
hi-fi compoments and systems—available for immedi- ANY OTHER SOURCE — SEND FOR YOUR COPY NOW!
ate delivery at the lowest possible prices. Save even A “must” for the economy-minded hi-fi enthusiast,
more on La‘ayette endorsed “best-buy” complete sys- experimenter, hobbyist, engineer, technician, stu-
tems. dent, serviceman and dealer.

The World’s Greatest Electronics, Radio, T.V. and Hi-Fi Center

send for the world’s leading electronic,
radio, t.v., industrial, and hi-fi guide

e LAFAYETTE RADIO, DEPT. RB
e ' P.0. BOX 511, JAMAICA 31, N. Y.
16508 LIBERTY AVE. JAWAICA 33H.Y.
JAmaica 3-4500 Gpen FRIDAY "till 8:45 P

Other locations

NEW YORK, N.Y.| BOSTON, Mass.. BRONX, N.Y. | NEWARK, N.. | PLAINFIELD, N..
100 6th Ave. [110 Federal St.1542 E.Forham Rd.|24 Central Ave.| 139 W. 2nd St.
REctor 2-8600 |HUbbard 2-7850' FOrdham 7-8813 | MArket 2-1661 [PLainfieid 6-4718
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. PK-300 TURNTABLE

Shpg. wt., 20 lbs.
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Evelusive Lajoyette Motey-Saving Volues

PROFESSIONAL TRANSCRIPTION TURNTABLE AND VISCOUS-DAMPED TONE ARM

THE FINEST TRANSCRIPTION TURNTABLE AND TONE ARM FOR THE PROFESSIONAL USER AND THE AUDIOPHILE

in speaker. Truly a delight for the connoisseur. Size: 132" x
motorboard. For 110-130V and 60/30 cycle AC. Power consumption 12 watts. llundsome hammertone gray finish.

....................................................................... Net  49.50

PK: 300 TRANSCRIPTION TURNTABLE

New 4- speed instrument with built-in stroboscope and viewer for cxact speed determination, and magnetic brake
for instantancous speed variation. Precision enginecred to meet professional standards for wow, rumble and flutter
content. Heavy 12”7 cast aluminum rim-driven turntable. Variable speed control permits adjustment of each speed
within = 79 using efficient frictiontess magnetie brake. Heavy-duty constant speed 4-pole induction motor freely
guspcnded and isolated hy shock-mountings to eliminate vibration transferral. R-C tilter network suppresses “pop"*

”

14”7 and requires 23" clearance above and 33" below

PK-90 VISCOUS-DAMPED TONE ARM

This transeription arm assures dependable and stable operation, utilizing the ‘‘floating action’” principle of *’viscous-
damping.”” The arm is supported at a single point by a pivot and jewel bearing having negligible friction. Damping
js accomplished by a silicone fiuid occupying the gap between a ball and socket. This damping control permits high
compliance and negligible tracking error, and prevents damage to either record or stylus should the tone arm be
accidentally dropped. Low frequency resonance. skidding and groove-jumping are likewise minimized. The tone arm
accepts all records up to 167 and accommodates virtually all hi-fi cartridges by means of precisely engineered adapters
which simplify installation and provide proper stylus pressure.

This tone arm is a quality companion to the PK-300 with matehing finish. Shpg. wt. 2% Ibs.

..................................................................... Net

11.95

TRANSCRIPTION
MANUAL PLAYER

with TONE ARM and
TWO PLUG-IN HEADS

® MAGNETIC BRAKE FOR FINE
ADJUSTMENT OF EACH SPEED
® 4-POLE, HEAVY DUTY TRANSCRIPTION-
TYPE MOTOR
PK- @ ACCOMMODATES ALL POPULAR CARTRIDGES
160 © STYLUS WEIGHT ADJUSTMENT SCREW ON TONE ARM

All the important features of professional transeription players have been in-
corporated in this precision turntable. Extremely smooth and quiet heavy duly 4-
pole motor plays 78, 45 and 333 RPM records. Exclusive magnetic brake, con-
trolled by knob on base plate, permits instantaneous fine adjustment of each
speed. Stroboscope disc included checks speeds. Speed selector safety switch pro-
tects mechanism by making it necessary to pass through OFF positian when switching
from one speed to another, 10” weighted turntable has rubber traction mat.
Mounting plate has pickup rest and ON-OFF switch. Size 12.15/16” left to right.
1073” front to rear. Requires 2% clearance below motor board and 3” gbove.
With AC line cord, 2 plug-in heads, output cable, 45 RPM adapter. For 105-120V.,
60 cycles AC. Shpg. wt., 12 lbs. (NOTE: For protection in shipping, tone arm is
separate. Just fasten to mounting plate.).
PK-160— Less cortridge and base ..Net 25.95
PK-164—Same as above except equipped with new genuine

GE VRII Triple Play Magnetic Cartridge with diamond-

sapphire cartridge " . Net  37.50
PK-162—Wood base for PK-160. Shpg. wt., 5 1bs. .oooiiiviiincinccnisad Net 3.9%
PK-163—Unfinished mounting board only. Shpg. wt., 1 1b, ..........Net .95

TV-FM SWEEP & MARKER ALIGNMENT
GENERATOR

Compare it with instruments at twice the pricel!

® SWEEP RANGE 3MC-260MC

MARKER RANGE 3MC-225MC

® COMBINATION CRYSTAL AND VARI-
ABLE MARKER—19, ACCURATE

® SUPPLIED WITH 4.5MC CRYSTAL
0.0029%, ACCURATE

® SWEEP WIDTH 0-12MC CONTINU-
OUSLY VARIABLE

® 2-5” DIALS

Ls6-50 79.50
FACTORY WIRED
AND TESTED

The Lafayette LSG-50 13 a factors-wired and calibrated preeislon Instrument. for
fast alignment of IF and RF stages of TV and FM recelvers. Accurate, linear
electromagnetic sweep system covers 3MC-120MC and 140MC-260MC. Sweep width
continuously variable 0-12MC. 3 volts RMS, 60 c¢ps_sine wave (for oscilloscope)
available from front panel. Marker covers 3MC-225MC in 4 ranges. Combina-
tion of crystal and varlable marking. Marker calibration accuracy better than 1%.
4.5MC crystal mounts on front panel and accurate to 0.002%. Extra input for
external marker. The built-in narker may be used independently of the sweep.
RF output 100,000 microvelts. controlled by 3-step (X1, X10, X100) and continu-
ously-variable fine adjustment sattenuators. Output impedance 75 ohms, unbal-
anced. CONTROLS: Sweep Width, Horizontal Phase, Retrace Blanking with Off
position, Marker Amplifier, RF Attenuators, Sweep Range Selector, Marker Range
Selector. Crystal socket, pilot light, external marker tnput also on front panel.
2.5% easy-to-read dials with vernier-driven dial pointers. Sturdy gray wrinkle
metal cabinet with handle, Complete with tubes, 75 ohm output and external
marker input cables, 4.5MC crystal. Size 9” x 13%2° x 6”. Shpg. wt., 20 lbs.

MODEL LSG-50.............ccocevnn.ns ] Net 79.50

6 TRANSISTOR
SUPERHET RECEIVER KIT
® 1009 SUBMINIATURIZED
® SENSITIVE, SELECTIVE, STABLE
® PUSH-PULL OUTPUT

— PLENTY OF POWER

N ® AN INCOMPARABLE VALUE
The Lafayette KT-119 6 Transistor Superhet Transistor Kit provides superior com-
mercial quality with maximum sgensitivity, selectivity and stability. The circuit
teatures 6 selected transistors and crystal diode, a speclally matched set of 3 IF’s,
Oscillator cofl, high Q loop, and audio transtormer coupling., Has efficlent 23" speaker
and carphone jack for private listening, Complete with all parts, transistors, pre-
punched chassis and easy to follow step-by-step instructions. 6%2” x 32" x 115", Shpg.

wt., 3 lbs.
KT-118—Complete Kit—Less Case & Battery ....... SRR Net 29.95
77

BATTERY RCA VS300
MS-339—Sturdy, attractive brown leather case with carrying strap for KT-
119. Shpg. wt., 11D, .ot it ciiitiiieencisrunrosionavesns Net
MS-366-Sensitive matching earphone Net

NEW POCKET AC-DC VOM MULTITESTER
2,000 ohm per volt sensitivity on both DC ond AC
160 ua 3” METER 1% PRECISION RESISTORS
SILVER CONTACT SELECTOR SWITCH
FULL SCALE RANGES

D.C. Vaolts: 0-10; 0-50; 0-500; 0-1000 Volts—A.C. Volts:
0-10; 0-50; 0-500: 6-1000 volts—D.C. Current: 500 ua and
500 ma-—Resistance: 0-10K; 0-1 Meg—Decibels: —20 to
+22; +20 to 36 db (0 db—0.775 V)—Capacity: 250 mmfd.
to .2 mfi—. 005 mtd to 1 mfd—Output Ranges: 0-10; 0-50; 3'

0-500: 0-1000 volts. s
Best Buy in America! A very accurate and sensitive VOM, This Multitester {s a com-
plete instrument {(not a kit) with high quality and sensitive 160 microamp meter; 2000
ohm per volt on both AC and DC. Single selector switch, 1% preclsion resistors. 37
meter. Features extreme versatility, accuracy and ruggedness. In attractive plastic front
panel, with metal bottom for ruggedness and shielding. First capacity range requires
50 vols- AC source. Second eapacity range requires 10 volt AC source. Size 4%7 x 3157

x 1%”". Complete with test leads and battertes. Shipping welght 4 lbs.
8.95

RW-27A Complete

@yed-e R(ﬁo 165-08

2.95
1.29
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iberty Ave.

JAMAICA 33; N. Y.

INCLUDE POSTAGE WITH ORDER

4-SPEED
AUTOMATIC
RECORD CHANGER

'39.50 5%

with NEW G.E. TURNOVER
CARTRIDGE VRII and
GENUINE G.E. DIAMOND
SAPPHIRE SYTLI

NOT A CLOSEOUT—NOT A DISCONTINUED Model, this is o nation-
ally advertised, latest model record changer, with new GE VRIl Series Triple
Play Cartridge with G. E. Genuine diamond and sapphire styli and is priced
sa low that we DARE NOT mention the manufacturer's name. This fully auto-
matic record changer has exclusive and deluxe features for the finest hi-fi sys:
tems, such as cutomatic intermix, muting switch, click filter and automatic
shut-off after last record. Heavy duty 4-pole shaded pole motar with heavy
rim-weighted turntable. 4 speeds, 78, 45, 333, 16-2/3 RPM. Negligible wow
and flutter. We are so confident that you will be happy with this purchase, that
if for any reason you do nat feel you have received an exceptional value, we
shall cheerfully refund your purchase price. Size 12V4” x 13%”, requiring
11/16” clearance abave and 2-11/16” below motorboard. Shpg wt., 21 Ibs.

PK-250 RECORD CHANGER {less woodbase) with NEW GE 4G-
052 Diomoand Sapphire Cartridge Net 39.50

MAHOGANY OR BLONDE WOODBASE CUT TO FIT ABOVE

PK-111_Specify Finish, Shpg. wt., 5 Ibs. _omviciiiimaienncieannand Net

3.95

PLAINFIELD, N
139 W. 2nd St.

NEW YORK, N.Y.[ BOSTON, Mass.| BRONX, N.Y. | NEWARK. N.J.
100 6th Ave. [110 Federal St.|542 E.Fordham Rd.| 24 Central Ave.
REctor 2-8600 [HUbbard 2-7850( FOrdham 7-8813
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elle STEREO TUNER KIT

THE MOST FLEXIBLE

TUNER EVER DESIGNED

Use It as a Binaural-Stereophonic FM-AM tuner
Use It as a Dual-Monavural FM-AM tuner
Use It as a stralght Monaural FM or AM tuner

® Separately Tuned FM and AM Sections ® Dual Cathode Follower Output
® Armstrong Circuit with FM/AFC and AFC Defeat ® 12 Tuned Circuits

More than a year of research, planning and engineering went into the making of the Lafayette
Stereo Tuner. Its unique flexibility permits the reception of binaural broadcasting (simultaneous
transmission on both FM and AM), the independent operation of both the FM and AM sections
at the same time, and the ordinary reception of either FM or AM, The AM and FM sections are
separately tuned, each with a separate 3-gang tuning condenser, separate flywheel tuning and
separate volume control for proper balancing when vsed for binaural programs. Simplified
accurate knife-edge tuning is provided by magic eye which operates independently on FM and
AM. Automatic frequency control ‘‘locks in'* FM signal permanently, Aside from its unique
flexibility, this is, above all else, a quality high-fidelity tuner incorparating features faund
exclusively in the highest priced tuners.

FM specifications include grounded-grid triode low noise front end with triode mixer, double-
tuned dual limiters with Foster-Seeley discriminator, less than 1% harmonic distortion, fre-
quency response 20-20,000 cps =+ V; db, full 200 ke bandwidth and sensitivity of 2 microvolts
for 30 db quieting with full limiting at one microvolt. AM specificotions include 3 stages of
AYC, 10 ke whistle filter, built-in ferrite loop antennu, less than 1% harmonic distortian, sen-
sltivity of 5 microvolts, 8 kc bandwidth and frequency response 20-5000 ¢ps =+ 3 db.

The 5 controls of the KT-500 are FM Yolume, AM Yolume, FM Tuning, AM Tuning and 5-position
Function Selector Switch, Tastefully styled with gold-brass escutcheon having dark maroon
background plus matching maroon knobs with gold inserts. The Lafayette Stereo Tuner was
designed with the builder in mind. Two separate printed circvit boards make construction and
wiring simple, even for such a complex.vnit. Complete kit includes all parts and metal cover,
o step-by-step instruction manual, schematic and pictorial diagrams. Size is 13%” W x 10%” D
x 4Y3” H. Shpg. wt., 18 Ibs.

The new Llafayette Model KT-500 Stereo FM-AM Tuner is a companion piece to the Models
KT-300 Audio Control Center Kit and KT-400 70-watt Basic Amplifier Kit and the *‘Triumvirate'*
of these 3 units form the heart of a top quality stereo hi-fi system.

KT-500 R TS I ..Net 74.50

LAFAYETTE MASTER
AUDIO CONTROL CENTER with

BINAURAL CHANNEL AND DUAL
VOLUME CONTROLS

@ Self-Powered @® DC On All Filaments ® 24 Positions of Equalization
® Tape Head Input, High Impedance @ Dual Cathode Follower Output Stages
This is not only the finest hi-fi preamp charocterized by unmalched features, but it has been
functionally designed to keep pace with the conversion of your present hi-fi system to binaural
(Stereophonic) sound. Incorporates an extra channel and dual valume control for binaurail
reproduction. Features include DC on all tube filoments, negative .feedback in every stage,
dual cathode follower autput stages and latest printed circuit construction. Less .than 0.09%
IM distortion and less than 0.07 hormonic distortian at 1V, Hum and noise level better than
80 db below 3V. Uniformly flat frequency response over entire audible spectrum. 7 inputs for
every type of phono, tuner or tape. Tasteful styling, brilliantly executed. Size 1234 x 9V x
3%,”. Shpg. wt., 10Vs Ibs.

KT-300—Lofayette Master Audio Control Kit Complete with cage and detailed assembly in-

SIEUCHIONS. i it et Net 39.50
LT-30—-Same as above completely wired and tested with cqge ond instruction manual,

IO oo s e .t ESPETET s A AN AGe  N ee 59.50

DELUXE 70 WATT BASIC

AMPLIFIER

® Conservatively Rated At 70 Watts o Inverse Feedback e Variable Damping
e Metered Balance And Bias Adjust Controls e Available In Kit and Wired Form
Here's ultra-stability in a 70 watt basic power amplifier employing highest quality components
conservatively rated ta insure performance and long life. Features matched pair KT 88's and
wire range linear Chicago output tronsformer, varioble damping control, meter for bias and
balance and gold finish chassis. Frequancy response 10-100,000 ¢ps + 1db. Hum and noise
90 db below full output, IM distortion less than 112% at 70 wotts, less than 0.3%, below 30
watts. Harmonic distartion less than 2%, at 70 watts from 20 to 20,000 cps + 1 db. Output
impedance 4, 8 ond 16 ohms. Handsome decorative cage perforated for proper ventilation.
Size 14V, x 10 x 7%” including coge and knobs. Shpg. wt., 40 Ibs.
KT-400—Lafayette 70 watt Deluxe Basic Amplifier Kit complete with coge aond detailed
assembly instructions, ... Net 69.59
LA-70—-Same as above completely th cage and instruction manval.

NOE it e et e e ST 94.50

L i 100 SIXTH AVE., NEW YORK, N. Y,
_@@8&” j?dd() 169-08 Liberty Ave. NEWARK, N. J., 24 Central Ave.  BOSTON, MASS., 110 Federal St.

JAMAICA 33, N.Y. BRONX, N. Y., 582 E. Fordham Rd.  PLAINFIELD, N. J., 139 West 2nd St.
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BEERTACOM

intercommunication systems

100%; AC operation

45 chm balanced lines
Feecback nolse cancellation
instrument quality componeants
intermix masters and remotes

Conference calls

All metal cablnet

Two negative feedback circults
Printed clrcuit board

Tubas: ELEB4, SCMB, 6X4

For more Iinformation on our complete line of Intercoms,

write for new brochure.

FISHER BERKELEY CORPORATION
FE L S ieen gﬁﬂﬂf{:ﬁﬂuﬂ(#rﬂc &, cﬁ«l’?ﬂrm;r

 Leo s :De:iyn;d ALL THE WAY for the Amateur!
World Radio Laboratories!”

“The World’s Largest Distributor of Amateur Radio Equipment!"”

the HAMMARLUND

e
LEO I. MEYERSON
WOGFQ

) $22.90 Down$l3lp7er mo.

New, Improved, WRL Xmttrs.!
Globe Chief 90A Kit: $59.95;
$5.00 per mo.

Globe Scout 680A Kit: $99.95;
§8.25 per mo.

Globe Champion 300A Kit. $399.00;
$22.95 per mo.

Globe King 500C: $795.00;
$45.72 per mo.

OMNLY

10%

DOWN

HQ-110

A top amateur receiver for full covcrage of 6,
10, 15, 20, 40, 80 and 160 meter amateur bands.
12-tube dual conversion superheterodyne, Sep-
arate linear detector for SSB and CW Q-multi-
plier, Separate stabilized beat-frequency oscil-
lator for SSB and CW reception. Built-in 100
KCS crystal calibrator 2nd conversion oscillator

crystal controlled. Amateur net, less Telechron ‘

Dear Leo:

11} PakiEIE ILLCTRONSD JUFRLT HOWEE -

1 LarORATORIES

FH 20277

3415 W BROADWAT

COLMCIL ELUFES 10WA

120

S ——— -/ s
Please send your FREE catalog [J . . . and more information i =
on: [ Hammarlund [] WRL Xmttrs, [ Reconditioned Eapt. List L___

CITY & STATE:

clock-timer: $229.00, Clock-timer, $10 extra. '
FREE 1958 CATALOG! |
'i%—
More than 15,000 | L
bargains for the I|I . e \
amateur, hi-fi-ist, .
experimenter. || :
Send for your | M l
copy today! |
R,

ADDRESS : I

N |
<Service
) —~

ANDREA: INTERMITTENT SOUND

Intermittent sound or fluctuating
level of sound in VO-21 and VP-21
chassis may originate in either the
sound take-off transformer (Part No.
SA-373) or the ratio-detector trans-
former (Part No. SA-374). Before
considering replacement for either
transformer, apply a hot soldering iron
to the lugs of the transformers to
make certain that the coil wires are
making good connection to the lugs.

If the condition is of such a nature
that the sound fluctuates or becomes
intermittent only after the set has
been in use for a long while and if
the audio tubes have already been
tested or replaced without eliminating
the symptom, it may be more econom-

ical to replace both transformers at
the same time.

G-E: YERTICAL SYNC
In certain problem areas, there has
been some difficulty with vertical sync
on portable TV receivers in the Q2"
oF Vioa

LI56

RISO  Ri62

% SEE TEXT FOR CHANGED VALUES

Fig. 1.

series, using 14” picture tubes. The
manufacturer has been able to over-
come this problem by changing the
values of four resistors in the a.g.c.
and video-detector circuits. These four
are marked with asterisks in Fig. 1.
The resistors, with old and new values,
are: R, from 22 megohms to 20 meg-
ohms, 5%, % watt, carbon; R.., from
220,000 ohms to 180,000 ohms, 10%,
1, watt, carbon: Ri., from 2.2 meg-
ohms to 1.5 megohms, 10%, %2 watt,
carbon; and R, from 22,000 ohms to
33,000 ohms, 10%, % watt, carbon.

AUDIO-OUTPUT TUBE FAILURE

Firestone notes that there has been
some problem with premature failure
of the 25C5 audio-output tubes used in
some of its radio receivers. The broad-
cast sets in which this symptom has
been noted carry the following stock
numbers: 4-A-169, 4-A-170, 4-A-171,
4-A-172. The short life of the tubes has
been found to result from excessive
grid emission which is present in the
tubes as they are received from their

RADIO & TV NEWS



manufacturers. Some runs of some
tube brands will show excessive grid
emission, whereas others will be free
of it. The wisest procedure is to keep
a carcful check on new 25C5’s as they
are delivered to catch tubes that are
faulty in this respect early and to use
only those known to be free of the
symptom in the receivers just noted or |
others that may be critical in the |
same way. Tube runs that are known
to be faulty in this regard should be
avoided.

OLYMPIC: FUZZY PICTURES l
Under certain conditions of trans- |
mission, chassis in the DD or DDU |
series will exhibit pictures that appear:

68N
CONTRAST = ANVWWWA »TO WHITE WIRE
CONTROL H2W. ONDETECTOR

HARMONIC CHOKE
1 {CATHODE CKT.
Olpfd. OF VIDEO AMP) |

470 400V. |

e
—— Fig. 2.

to be fuzzy or smeared. To compensate
for this condition, a simple network
consisting of two capacitors and a
single resistor is added to the cathode
circuit of the video amplifier, a 6AWS.
If this circuit has not alrecady been in-
corporated in the receivers in question,
there will be a white lead going from
the contrast control to a choke which,
in turn, connects to pin 6 of the 6AWS.
To install the network, consisting of a
470-ppfd. capacitor, a .01-xfd. capaci-

tor, and a 68-ohm resistor (shown in|

Fig. 2), simply break the white lead
and insert the network as per the
illustration.

MAGNAVOX TUNER DETENTS
Tuner detent spring life in 700584
and 700587 tuners, used in current
models, can be extended by applying.

STAR GEAR

Fig. 3. LUBRIPLATE

DETENT
SPRING

Lubriplate 105 at the point of contact
between the detent gear and the
spring itself. The manufacturer sug-
gests that this measure be taken
whenever a chassis using either of
these two tuners comes in for shop
service, regardless of whether the
tuner is involved in the service com-
plaint or not. The lubricant should be
applied generously, as indicated in
Fig. 3, in the area that has been
shaded in gray. In this connection,
note that it is very important that
both sides of the point of contact on
the detent spring be well lubricated,
as well as the point of actual contact
itself. When treated in this fashion,
the springs should last the life of the
receiver without the need for replace-
ment. If an untreated spring should
wear out, it is easily replaced, how-
ever. To order replacement detent
springs, refer to Magnavoxr part num-
ber 635580.

February, 1958

a quarter-century

of PRECISTON .

know-how
iS NOwW yours...in

P A

Model V-70

VACUUM TUBE VOLTMETER KIT

o wide-range « peak-to-peak.

qu al ity test Net Price: $31.50
instruments

in kit form

...the only line of test instrument
kits engineered and produced !
under the auspices of a major Mod;I B0

test equipment manufacturer... . IBeAs:TfEhI:Yn E&;%LN:\]L?LKH

and conveniently available directly * no external filter adaptors required
from your local electronic Net Price: $41.95

parts distributor. i

Model G-30 Model $-50
B R T o ‘ 5” CATHODE RAY OSCILLOSCOPE KIT
* 160 Kc to ¢ in ands . ;
* 120 M¢ fundamental output ° ﬁgfﬂfrﬁ'énvgﬁ'gﬁ:i:p:
Net Price: $28.50 Net Price: $47.5
Mode! G-30-PC: et Price: $47.50
Same as Model G-30 but .
with pre-calibrated front end.
Net Price: $35.50

Model T-60 TUBE CHECKER XIT
- full free-point lever selector system
Net Price: $36.75
Model C-20 Matching, hinged, removable cover

RESISTANCE ~CAPACITY-RATIO BRIDGE KIT INetiRrice: $3:95
« 10 mmfd to 2000 mfd
* 5 ohm to 200 megohms
Net Price: $20.95

Available and

- Model M-40
on display at
leading electronic Model Z-80 HIGH-SENSITIVITY V-0-M KIT
A RF-AF SIGNAL TRACER KIT | ¢ 20,000 ohms/volt DC
* 1 « High gain RF & AF Amplifier * 10,000 ohms/volt AC
P write for | o visual and Audible Indicator Net Price: $31.50
free descriptive Net Price: $29.50
bulletin,

P|A][C]O)JeLEcTRONICS CO., INC.

70-31 84th Street, Glendale 27, L. I., N. Y.

A DIVISION OF PMCIJI0NANM"“U5 Company, Inc.

Export: 458 Broadway, New York 13, U.S.A. Canada: Atlas Radio Corp., Ltd., 50 Wingold Ave., Toronto 10
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L I am Streamlined

Superior's New Model TD-55

EMISSION TYPE

§ ‘The Experimenter or Part-time Serviceman, who has  Speedy, yet efficient operation
opraAlNG m“';:""’" delayed purchasing a higher priced Tube Tester. is accomplished by: Elimination

108 MODE The Professional Serviceman, who needs an extra  of old style sockets used for
5,

3
TUBE TESTER

Tube Tester for outside calls. testing obsolete tubes (26, 27
The busy TV Service Organization, which needs 57, 59, etc.) and providing sock-
extra Tube Testers for its field men. ets and circuits for efficiently
testing the new Noval and Sub-
e You can't insert a tube in wrong socket. Separate sockets are  Minar types.
used, one for each type of tube base. ¢ *“Free-point” element  Model TD-§5 comes complete
switching system Any pin may be used as a filament pin and  With operating instructions and
the voltage applied between that pin and any other pin, or even  charts and streamlined carrying
the “top-cap'. * Checks for shorts and leakages between all ~ 3S€-

elements. Provides a super sensitive method of checking for
shorts and leakages up to 5 Megohms between any and all of
the terminals. Continuity between various sections is individ-

ually indicated. ¢ Elemental switches are numbered in strict NET
accordance with R.M.A. specification. The 4 position fast-action
snap switches are all numbered in exact accordance with the,
standard R.M.A., numbering system.

i €
Superior’s

New

Model TW-11

STANDARD PROFESSIONAL

TUBE
TESTER

® Tests all tubes, including 4, 5, 6, 7, Octal, Lockin, Hearing Aid,
Thyratron, Miniatures, Sub-miniatures, Novals, Sub-minars,
Proximity Fuse Types, etc.

Superior’s
New Model TV-40

t a Gadget—Not a Make-Shift Adapter, but a
Wired Picture Tube Tester With a Meter for
Measuring Degree of Emission—at Only $15.85

Of course you can buy an adapter for about $5

—which th i i } ) ) N
tﬁ{,‘f"tgsg’,’ﬁt,{fg”z “;'i'c'tﬁ?é‘,‘{f,[,‘ey‘}g;étﬂ“%?’% @ Uses the new self-cleaning Lever Action Switches for individual

i i i littl element testing. All elements are numbered according to pin-
e%nortzy%%dlnisst-rsuun;;;rt;tseghtlghbese‘l‘lass fgéog alst't'ea number in the RMA base numbering system.
%

metered instrument. Superior does not make ® Model TW-11 does not use combination type sockets. Instead

nor do they recommend use of C.R.T. individual sockets are used for each type of tube. Thus it is
adapters or neon gadgets because a impossible to damage a tube by inserting it in the wrong socket,
h Cathode Ray Tube is a very complex @ Free-moving built-in roll chart provides complete data for all
\ device, and to properly test it, you tubes. Printed in large easy-to-read type.
need an instrument designed exclusively to test C. R. Tubes and nothing else. NOISE TEST: Phono-jack on front panel for plugging in either
Tests ALL magnetically deflected tubes phones or external amplifier detects microphonic tubes or noise
...in the set.,.out of the set.., in the carton! due to faulty elements and loose internal connections.
Tests all magnetically deflected picture tubes from 7 inch to 30 inch types. EXTRAORDINARY FEATURE

@ Tests for quality by the well established emission method. All readings
on ‘‘Good-Bad” scale,
@ Tests for inter-element shorts and leakages up to 5 megohms.
® Test for open elements.
EASY TO USE: Simply insert line cord into any 110 voit A.C. outlet, then
attaca tester socket to tube base (ion trap need not be on tube). Throw
switzh up for quality test . .. read direct on Good-Bad scale. Throw

|
switch down for all leakage tests. ’
Comes absolutely complete — $ 85
nothing else fo buy. Round NET
!

SEPARATE SCALE FOR LOW-CURRENT TUBES
Previously, on emlssion-type tube testers, it has been standard
practice to use one scale for all tubes. As a result, the calibration
for low-current types has been restricted to a small portion of
the scale. The extra scale used here
greatly simplifies testing of low-

current types.
The model TW-11 operates on 105-
130 VoIt 60 Cycles A.C. Comes

housed in a beautiful hand-rubbed
oak cabinet complete with portable NET
cover.

cornered molded bakelite
case. Only. .,

"

| TRANS-CONDUCTANCE TUBE TESTER

. TESTING TUBES “ NEWLY DESIGNED FIVE POSITION LEVER
Tlgngmiodeliivena A Employs improved TRANS-CONDUCTANCE circuit, An  SWITCH ASSEMBLY. Permits application of
in-phase signal is impressed on the input section separate voltages as required for both plate
of a tube and the resultant plate current change and grid of tube under test, resulting in im-
| is n;]eas.ured. This prohvides the mos%]suitable proved Trans-Conductance circuit.
method of simulating the manner in which tubes
actually operate in Radio & TV receivers, ampli- At .{EST'NGDTRAPISIST?RSG tel
fiers and other circuits. Amplification factor, plate t tgadnsm |°’ ca; . ed :a eig 32 d'ta' equaTehy
resistance and cathode emission are all correlated I\?Sd i TOVnIyZ ”"me' ty alrlnt C ."t' 10N3. th%
in one meter reading. odel Tv-12 will test all transistors in tha
% NEW LINE VOLTAGE ADJUSTING SYSTEM. A tapped anPeeed Toat it and quality is read directly
transformer makes it possible to compensate for " a specia rans o’ y 5
!

NET

and the instrument meter against damage due to portable cabinet
overload or other form of Wnproper switching. sells for only

line voltage variations to a tolerance of better than Model TV-12

0
2%. housed In hand-
+ SAFETY BUTTON—protects both the tube under test some rugged

EXAMINE BEFORE YOU BUY!
PROVAL FOR | AGE

| ALSO TESTS
TRANSISTORS! HEY W Y4
i i

Y TUBE TESTERS

!

AT
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Superior's W4 ”nmm ” [

New Model

i7s A RESISTANCE BRIDGE s o SIGNAL TESTER s A TV ANTENNA TESTER

\/ CAPACITY BRIDGE SECTION tenna, so why not check the TV an. I

irs A CONDENSER BRIDGE

) —— gg?m 4 Ranges: .00001 Microfarad to .005 Microfarad; tenna first? Locates a break in any |
: .001 Microfarad to .5 Microfarad, .1 Microfarad to TV antenna and measures the loca- l l
50 Microfarads; 20 Microfarads to 1000 Microfarads. tion of the break in feet from the l

Will also measure the power factor of all condensers set terminals.

from .1 to 1000 Microfarads.

v/ RESISTANCE BRIDGE SECTION

2 Ranges: 100 ohms to 50,000 ohms; 10,000 ohms to
5 megohms.

+/ SIGNAL TRACER SECTION

‘With the use of the R.F. and A.F. Probes included

with the Mode! 76, you can make stage gain measure-
ments, locate signal loss in R.F. and Audio stages,
localize faulty stages, locate distortion and hum, etc. |

Complete with R. F and A.F probes |
and test leads .

v/ TV ANTENNA TESTER SECTION
Loss of sync., snow and instability are only a few of
the faults which may be due to a break in the an-
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Superior’s

\g_
new Model
TV-50

A versatile all-inclusive GENERATOR which provides ALL the outputs for servicing:
A.M. Radio » F.M. Radio « Amplifiers » Black and White TV ¢ Color TV

7 Signal Generators in One!
. F. Signal Generator for A.M. s~ Bar Generator v Audio Frequency
F. Signa!l Generator for F.M. »~ Cross Hatch Generator Generator
» Color Dot Pattern Generator ,~ Marker Generator

R. F. SIGNAL GENERATOR: Provides complete coverage for A.M. and F.M. alignment.
Generates Radio Frequencies from 100 Kilocycles to 60 Megacycles on funda-
mentals and from 60 Megacycles to 180 Megacycles on powerful harmonics, e
VARIABLE AUDIO FREQUENCY GENERATOR: In addition to a fixed 400 cycle sine-
wave audio, the Genometer provides a variable 300 cycle to 20,000 cycle peaked
wave audio signal. » BAR GENERATOR: Projects an actua! Bar Pattern on any
TV Receiver Screen. Pattern will consist of 4 to 16 horizontal bars or 7 to 20
vertical bars. ¢ CROSS HATCH GENERATOR: Genometer will project a cross-
hatch pattern on any TV picture tube. The pattern will consist of non-shifting
horizontal and vertical lines interlaced to provide a stable cross-hatch effect.
Illlhll.
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color TV Receiver tube by the Model TV-50 will enable you to adjust for
proper color convergence. ¢ MARKER GENERATOR: The following markers are
provided: 189 Kc., 262.5 Kc., 456 Kc., 600 Kc., 1000 Kc., 1400 Kc., 1600 Kc.,
2000 Kc., 2500 Kc., 3579 Kc., 4.5 Mc., 5 Mc., 10.7 Mc., (3579 Kc. is the

i

MODEL TV-50 comes abso-
lutely complete with
sh:eldedt Iea('is tand
operating instruc-

” ”’ tions. NET

” ”m ) ﬂl Il Illlll ||||||| e T

MOSS ELECTRONIC DISTRIBUTING CO., O Y0350 mitnin 10 days. “Balsnee $5.00
monthly for 6 months.
Dept. D-430, 3849 Tenth AVE., New Yka 34, N.Y. O Model 76........... Total Price $26.95

NO
—L
TRY ANY

m‘

$6.95 within 10 days. Balance $5.00

of the instruments on this or monthly for 4 months.

Please send me the units checked. 1 agree to

e G M e Sfin s @At GRD D S Shm D S GUY S —
e ————————a)

. oy {3 Model TD-55....... Total Price $26.95
on the facing page, for 10 days pay down payment within 10 days and ta pay $6.95 within 10 days.  Balance $5.00
bef. b i lotel . the monthly balance as shown. [¥ is under- = ;;'":':“;‘;0;04 mom:_s’t | Price $15.85
0 - . . odel -30....... ota rice .
SI0IE WOYTDuY, compietelyl satiy stood there will be no finance or interest $3.85 ;vithin 10 days. Balance $4.00
fied then send down payment and pay charges added. It is further understood that monthiy; forksimonthist )
g o should | fail to make payment when due, the = 1;'&‘?;}, :Y{hl,zn il -,ia-;‘;‘.‘“,,‘a};',;gg 313;33
balance as indicated on coupon. No full unpaid balance shall become immedi- monthly for 5 months,
. Model TV-50 ..... Total Price $47.50
Interest or Finance Charges Added! ately due and payable. g $11.50 within 10 days. Balance $6.00
— monthly for 6 months.
} not completely satisfied return Name
ni n i
| unit o us, no explanation Addrass
necessary.
I : City Zone State
If l I II I | All prices net, F.0.B., N.Y.C.
] il e —— D SN e e ST e S e S E— VRO e e S SHED DS T GRS WD D SN S S WER RS Gay A
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HARVEY s ...

FORE IMMEDIATE DELIVERY

THE LATEST FROM (Zns

(ollims KW M -1

first SSB transceiver for complefe
Mobile or Fixed use

The revolutionary KWM-1, the first mobile trcns-
ceiver fo offer SSB. And this 14.30 me¢ 175 watt
package is equally adaptable jo fixed use with
simple removal from a convenient mounting tray
vnder the dashboard,

Utilization of common components in both transmitting
and receiving functions results in a saving of bath space
and cost and, in the case of frequency-determining com-
ponents, assures exoct coincidence of transmitted and
received signals. Frequency stability and readability is
comparable to that of the KWS-1/75A-4, The panel meter
serves as an $-meter during receive and multimeter dur-
ing transmit, Break-in CW using YOX circuits is built-in,
os is a side tone for monitoring CW. Ten 100 K¢ bands
are available anywhere in the 14-30 mc¢ range.

NET PRICES

KWM.1 Transceiver oy $820.00
516E-1 12 vdc Pawer Supply — 262,00
516F-1 115 vac Power Supply e 136.00
312B-2 Speaker Console with phone patch

and directional wattmeter RR——— L N

3128B-1 Specker in cabinet
351D-1 Mobile Mounfing Tray

STATION

CONTROL

For Smooth Coordination of Complete $SB Station
The SC-101 provides the necessary equipment to connect
the Collins 75A4 and KWS1 with beam direction indi
cator and control, phone patch circuit, standing wave
ratio meter and remote selection of any one of six
antennas, There are three units included in the system ;
SPEAKER/CONTROL UNIT ... 312A-2

ANTENNA SELECTOR. .. 68Y-1
WIRING DUCT & HARNESS . . . 534A-1
$695.00

STANDING
WAVE

REFL!CTOMETER

FOR 52 -OHM COAX
Here’s a high quality device for con-
tinvous measurement of standing
waves on transmission lines. Svitable
" for frequency range from 3 to 200
mc. See the article in QST June ‘57
Complete,  FEATURES: Uses sensitive 0-100 microamp

with meter ¢ For continuous line insertion #*
instructions Power to 1000 watts and over ® Prevents

52995 false loading from cntenna tuner, match

box, Pl network ¢ SWR observed immed-
iately at all times without adjustment ¢
We're Generous on Trade-Ins If You Want to
Totk SWAPS and DEALS write, or call W2DIO
Prices Net £.0.8. N.Y.C.
Subject to change without notice

Established 1927

HARVEY raoio co., inc.

103 West 43rd 5t., New York, N.Y.
| JUdson 2-1500
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Example of orbit prediction of USSR satellite prepared by U.S. Naval Research Lab-
oratory. Times computed for latitude 40°N; released October 15, 1957, 11:30 a.m.

Report

on the

Soviet Earth Satellite

Summary of radio observations and instrumentation

employed in man's first artificial earth satellite.

HE material below is based on a com-

posite of unofficial reports on the first
USSR satellite which was launched on
October 4, 1957. The information was
taken from the “IGY Bulletin”, a sur-
vey by the U. S. National Committee
for the International Geophysical Year.

Instrumentation

The first announcement by Radio
Moscow indicated that there were two
transmitters in the satellite, one oper-
ating at 20.005 mc. and the other at
40.002 mc. The pulse of each signal
was 0.3 sec., followed by a pause of
similar length during which the other
signal was transmitted. On Oct. 8 the
signals were not received for several
hours. Later, signals resumed but be-
came continuous. The transmitter
power was specified to be 1 watt. U. S.
monitors agreed that the signals were
modulated with telemetry data. Appro-
priate instruments within the satellite
reported on atmospheric temperature
and density. Also, information on mi-
crometecorite bombardment was prob-
ably transmitted.

Radio Observations

First U. S. radio reception of the sat-
ellite’s signals was reported by RCA
Communications, Inc. at Riverhead,
L. I. The observation occurred at 8:07
p.m. EDT, October 4, the day of the
launching. At 8:15, the signal was
strongest from the south. First recep-
tion at the Naval Research Laboratory

in Washington, D. C., was at 8:30 p.m.
By October 6, six of ten Minitrack sta-
tions had been converted from 108 mc.
—the frequency to be used by the U. S.
satellites— to 20 and 40 mc., in order to
track the USSR satellite.

Radio reception was soon general and
reports of continuous monitoring were
received from Antarctic IGY stations,
including the South Pole-—which is in
a position to hear the satellite on vir-
tually every passage-——as well as from
IGY Drifting Station A, an ice floe
located about 500 miles from the
North Pole.

Reports from the Amundsen-Scott
South Pole Station indicated that the
satellite’s radio signals cut in abruptly
but faded out gradually and that there
were numerous variations in signal
strength, duration, and pulse rate.

The USSR was reported to be en-
couraging amateur assistance, offering
special cards to hams reporting receipt
of the satellite’s radio signals.

Radio Moscow announced on Octo-
ber 26 that the satellite’s radio had
used up its power and had stopped
working. On the same day, the Naval
Research Laboratory reported that no
signals had been received by Minitrack
stations since 5:50 p.m. EDT, October
25, and that no other information had
been relayed to NRL [rom other radio
receiver sources since 7:10 p.m. EDT,
October 25. Thus, after 3 weeks of con-
tinuous operation, spacc’s first radio
transmitter had gone dead.
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MR. ELECTRONICS MAN:

If you’re willing

to lose your job tomorrow
to a technically-trained man,

don’t read this!

But if you're interested in an honest-to-goodness career in the
vigorous young electronics industry, here’s how you can step
ahead of job-competition, move up to a better job, earn more
money, and be sure of holding your technical job, even if the
brass is firing instead of hiring.

The “how” is CREI home-study training in the grewing elec-
tronics field. CREI offers you advanced, professional home study
training in Electronic Engineering Technology ineluding SERVO.-
MECHANISMS: COMPUTERS; RADAR; AUTOMATION: AERO.-
NAUTICAL ELECTRONICS; BROADCASTING; COMMUNICA-
TIONS AND MANUFACTURING. and the ELFCTRONIC
PRINCIPLES ASSOCIATED WITH GUIDED MISSILES. TELE-
METERING, ASTRONAUTICS, and INSTRUMENTATION. You
don’t have to be a college graduate. You do have to he willing
to study—at home. You can do it while holding down a full-time
job. Thousands have. Since 1927 CRE! has provided alert voung
men with the technical knowledge that leads to more responsi-
bility, more job security, more money. And CREI has constanily
kept pace with the rapid expansion and progress in electronic
acEievcment. 30 years of experience qualifies CREI to train you.

What qualifies vou for CRE‘;? If you have
the equivalent of a high school education,
and are good at mathematics. and have
some electronic experience—you can quali-
fy for CREl training and for the benefits
which await you upon graduation. But

tronics engineer. Ask a high-school or college physics teacher.
Ask a radio station engineer. Check up on our professional
reputation: CREI courses are accredited by the Engineers’
Council for Professional Development; CREI is a member of the
National Council of Technical Schools.

Look at this partial listing of organizations that recommend
CREI training for their own personnel: United Air Lines, Cana-
dian Broadeasting Corp., Trans-Canada Aitlines, Douglas Aircraft
Co.. The Martin Co., Columbia Broadcasting System, All-
American Cables and Radio, Inc.. Gates Radio Co., Canadair Ltd.,
Federal Electric Corp. and U. S. Information Agency (Voice of
America). Finally, ask a CREI graduate to tell you about our
Placement Bureau, which has more requests for trained men
than we can fill.

What's the next step? Certainly get more information than
we can cram into one page. The postcard below. completely filled
out, will bring you a fact-packed booklet. It describes courses
offered, career opportunities, full details about the school,
and tuition details.

FREE BOOKLET! MAIL THIS POSTAGE-FREE POSTCARD TODAY

remember this: CREI starts with funda-
mentals and takes you along at your own
speed. You are not held back by a class,
not pushed to keep up with others who
have more experience or education. You
set your own pace. CREI instruclors guide
you through tEe lesson material and grade
your written work personally. You master
the fundamentals, then get into more ad-
vanced phases of electronics engineering
principles and practice. Finally you may
elect training at career level in highly
specialized principles of electronic engineer-
ing technology as applied to guided missiles,
servomechanisms, radar computers, tele-
metering, automatijon, instrumentation and
other ultra modern applications.

How good is CREI training? Ask an elec-

CAPITOL RADIO ENGINEERING INSTITUTE

ECPD Accredited Technical Institute Curricula ® Founded 1927

3224 16th St.,, N\W., Washington 10, D. C.

{(R.N. Feb. 58} I282

Please send me your course outline and FREE illustrated Booklet
'Your Future in the New World of Electronics” . . . describing
opportunities and CREl home study courses in Electronics Engineer-
ing Technology.

Radar, Servo and Computer Engineering Technology

CHECK ] . |
FIELD OF Electronic Engineering Technology
Broadcast {AM, FM, TV} Engineering Technology
GREATEST L . |
INTEREST Television Engineering Technology
Aeronautical Electronic Engineering Technology
Name Age
Street
City Zone State
Check: Home Study Residence School Korean Yeteran

To help us answer your request
intelligently, please give the fol-
lowing information:

EMPLOYED
BY

TYPE OF
PRESENT WORK

EDUCATION:
YEARS HIGH SCHOOL
YEARS COLLEGE

IN WHAT BRANCH OF ELECTRONICS
ARE YOU MOST INTERESTED
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This is a brand new edition of the book
which has launched thousands of men on
good-paying eareers in radio-T V-electronics.

It brings you eompletely up to date—
answers important questions on newest
career developments in electronics, including
Radar, Guided Missiles, Servomechanisms,
Computers, as well as Aeronautical Elec-
tronics, Broadcasting (AM, FM, TV),
Military, Navy and CAA Electronics, Com-
munications and Electronies Manufacturing.

This book, “Your Future in the New
World of Electronics,” also shows you how
CREI Home Study leads the way to greater
earnings in the booming electronies world.

However, CREI does not promise you a
“snap.” With accredited technical school
curricula such as CRE] offers, you must
study ta convert your ambition into tech-
nical knowledge which you can sell in the
fabulous field of Electromics.

Since its founding in 1927, CREI has
provided thousands of professional elec-
tronics men with technical educations.
During World War II, CREI trained thou-
sands for the Armed Services. Leading firms
recommend CREI training for their own
personnel. Among them: United Air Lines,
Canadian Broadcasting Corporation, Trans-
Canada Airlines, Douglas Aircraft Co.,
The Martin Co., Columbia Broadcasting

BUSINESS REPLY CARD

No Postage Stamp Necessary If Mailed in United States

3224 16th Street, N.W.

Wcshlngton 10, D. C.

. 3¢ Postage Will Be Paid By
CAP"bL RADIO ENGINEERING INSTITUTE

The data that launched thousands
of careers is yours FREE

TELLS how you can be successful in

ELECTRONICS. .. including:

Television . . . Broadcasting . . . Guided Missiles . .. Radar...

Instrumentation . . . Computers .

. . Automation . . . Astro-

nautics . . . Servomechanisms . . . Aeronautical Electronics
. . . Telemetering . . . Communications . . . Manufacturing

Send for your Free Copy today!

System, All-American Cables and Radio,
Inc., Gates Radio Co., Canadair, Ltd.,
Federal Electric Corp., and U. 8. Informa-
tion Agency (Voice of America).

CREI courses are prepared by recog-
nized experts, in a practical, easily under-
stood manner, and constantly revised to
meet the new electronic challenges of our
time. You get the benefit of time-tested
studyr assignments under the personal super-
vision of a CREI staff instructor. Your
studies are accomplished on your own time,
during hours selected by you, and controlled
by your own will power. This complete
training is the reason that graduates find
their CREI diplomas keys-to-success in even
the most advanced of electronic applica-
tions. CREI alumni hold top positions in
America’s leading firms.

At your service is the CREI Placement
Bureau, which finds positions for advanced
students and graduates. Although CREI
does not guarantee jobs, requests for persen-
nel far exceed current supply. Now is the
time of decision for you. Luck will not propel
you forward unless it finds you traired.
Contacts won’t budge you an inch unless you
have the skill to back them up. The answer
is: Technical Training . . . and willingness to
learn. Together they will kring you increased
earnings in the new Age of Electronics. Fill

Tst Class
Permit No. 288-R
Sec. 34.9 P.LR.
Washington, D. C.

out the postcard below completely and mail it
now. We'll promptly send you your free copy
of “Your Future in the New World of Elec-
tronics.” The rest—your future—isup to you!

Industry Calls For
CREIl Training

By Name...
SO SHOULD YOU!

Here you see an actual help wanted
ad from the San Francisco Examiner,
one of many which specify “CREI or
equal” training. This shows that
industry approves CREI training,
even insists on it.

CREI ALSO OFFERS RESIDENCE TRAINING
at the same high technical level in
Washington, D. C. Classes start at
regular intervals. Qualified residence
school graduates earn degree, “Asso-
ciate in Applied Science.” Check
coupon if you prefer residence study.

VETERANS: If eligible for training
under the new G.I. Bill of Rights,
check the coupon for full information.
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Tom L. Dimond points to writing area with
metal stylus of the unit he has invented.

New Device Reads
Written Numerals

Experimental unit using

transistors is run by
ordinary flashlight cells.

N EXPERIMENTAL device the size

of a portable typewriter that can
read handwritten numerals or identify
numerals as they are being written
was demonstrated recently. The ma-
chine, invented by Tom L. Dimond of
Bell Telephone Laboratories, could he
modified to read handwritten letters.
The unit may eventually become a
valuable addition to telephone offices
in picking up handwritten information
on long distance billing tickets.

The device indicates the number
that is being written by lighting up
the correct digit on a numbered panel.
This information could also be trans-
ferred to an accounting machine, com-
puter, or other data processing device.

Several experimental models have
been built. Each is completely self-
contained. The unit is operated from
ordinary fiashlight batteries. Its small |

size is made possible by the use of ° O e
transistors, - | Designed exclusively for service
(A) Tte twod dots on éhe writing screen Tobe Service Capacitors are the only capacitors literally “‘designed
must be used as a guide in the formation R » g S o s -
of numerals. (B) Wide variations are from the ground u'pt to meet the exact.mg requirements of modern
permissible in forming numbers, such as radio and TV servicing. Before a capacitor was ever produced, Tobe
are illustrated here with the number 3. engineers determined the ideal characteristics—then borrowed from

their 36 years experience in the design and manufacture of high-

l. 2 3 1.-./ 5 quality commercial and industrial types. Result: capacitors like the
plastic-sleeved streamlined *“Jets” that stand up in the toughest circuits.

6 7 8 9 O You owe it to yourself to try Tobe Service Capacitors on your next
(a) job. The line is complete—and they cost no more! See your Tobe Dis-
tributor today for full details or write Tobe Deutschmann Corpora-

ﬁ ﬁ ﬁ tion: Distributor Division, 2900 Columbia Ave., Indianapolis 5, Ind.
(b)

CAPACITORS
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EVERAL months ago 1 sounded a warning

about anticipated price increases on re-
cordings. By the time you read this, both
Capitol and Victor classical discs will be sell-
ing for $4.08 instead of the old $3.98 price.
There may even be others by that time and
very soon the price change will be industry-
wide. You can’t say I didn’t give a holler in
time! The effects of this return to higher
prices can’t be accurately assessed at this
time. Perhaps it will lead to a slump in clas-
sical record sales. If that does happen you
can look for an early return to the lower
price.

One cffect, however, is quite certain and
that is that recorded tape will occupy a more
advantageous position. With some of the
lower-priced tapes, people will begin to com-
pare the shrinking margin between the price
of the tape and the disc versus the question
of longevity and deterioration of the two
media. In a case like this, tape would win,
hands down, This disc price rise is sure to
give impetus to the stereo tape market, but
1 also feel that one of the possible reasons
for the return to the higher price disc is in
paving the way for the stereophonic disc.
It has been generally conceded that when
the sterco discs come, they will be at or near
the original LP price. The possibility of
$4.98 as the universal disc price for either
monaural or stereo should not be too far-
fetched.

Speaking of the stereo discs, it can be re-
ported that as of this writing, Capitol,
Columbia, Victor, and Decca have all pur-
chased Westrex cutters. This does not neces-
sarily mean these companies are going to
adopt the Westrex stereo disc system, as re-
ported elsewhere. The Wesirex cutter is
capable of cutting stereo discs by its own
“45-45"” method, but it is also capable of
cutting straight vertical/lateral stereo. The
companies are experimenting with both sys-
tems and no one has officially adopted one
or the other. A persistent rumor has one of
the majors introducing the stereo disc in
July, but unless the system has been decided
upon by then, this won’t happen. I'll do my
best to keep yvou posted.

TCHAIKOVSKY

VIOLIN CONCERTO IN D
Jascha Heifetz, violinist, with Chicago
Symphony Orchestra conducted by Fritz
Reiner. Vietor LM2129. Price $4.98.

It is hardly necessary to note that there
are umpteen versions of this concerto, among
which are some outstanding examples of
virtuosity and fine recorded sound, More to
the point is to urge you not to overlook this
version, because of an embarrassment of
riches. For with all due respect to the
illustrious executants on the other discs, none
can quite match the magic wrought bv
Heifetz. This concerto is peculiarly “his,”
commanding, authoritative tour de jo;(e of
violin playing. This is audibly evident, as he
sweeps into the work with bold assurance
and immediately captivates you with the lush
beauty of his tone, the facile ease with which
he overcomes the technical difficulties of the
score.

Brilliantly en rapport with Reiner, Heifetz
affords us a reading which is unlikely to be
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surpassed for some time to come. Soundwise,
this has the formidable advantage of Or-
chestra Hall acoustics, which lend a great
“presence’” to the soloist and orchestra.

The work was recorded fairly ‘“close-up,”
affording crisp, clean definition to the instru-
ments, yet avoiding any stridency in the
strings. Excellent transient response was
noted throughout the disc and dynamic range
was wide and expressive. There are several
other versions which can equal this recording
in terms of sound, but with this fabulous
Heifetz performance as a plus to the fine
sound, this is easily the recording of choice.

DVORAK
SERENADE FOR STRINGS IN
E MAJOR
Israel Philharmonic Orchestra conducted
by Rafael Kubelik. London LL1720.
Price $3.98.

The Israel Philharmonic’s tenure with
Angel Records was surprisingly short and
now the orchestra records for the London
company. What precipitated the Israel Phil-
harmonic’s move to London, 1 don’t know.
Certainly on the basis of the few albums
issued by Angel, the orchestra displayed con-
siderable resources and much promise. Here
under the baton of the versatile Kubelik,
they give cvery evidence of continued im-
provement. The Dvorak “Serenade” has had
three previous recordings on LP, none of
which were wholly satisfactory. Kubelik has
always had a way with strings and under
his urgings the Israel group performs this
lovely score with great tonal beauty. The
first strings seem to be the best trained, al-
though ensemble work throughout the re-
cording is of very high order. A fine balance
between the various choirs is maintained by
the engineers and as a whole, the sound is
very clean, quite spacious with good dynamic
expression,

STRAVINSKY

PETROUCHKA

FIREBIRD SUITE
Paris Conservatoire Orchestra conducted
by Pierre Monteux. Victor LM2113.
Price $3.98.

1 listened to this recording once . . . I lis-
tened to it twice . . . and yet a third time.
1 twiddled dials on my preamp, adjusted this
and adjusted that, I did everything but stand
on my head to no avail. Herc was one of the
really great performances of “Petrouchka”
and the “Firebird,” with a technical fault so
obtrusive that it spoiled the magnificence of
the reading, Papa Pierre is not at fault . . .
this incredible septagenarian who was . . .
shall we say midwife at the debut of so many
Stravinsky masterpicces , affords here
readings that must be considered as near
definitive. In “Petrouchka” alone he has il-
luminated passages which previously were
somewhat murky in meaning and meter. I
have discovered subtleties and nuances in the
score heretofore unknown, He has intro-
duced me to an appreciation of just the right
emphasis here, just the right dlmmuendo
there, just the very proper handling of this
score, bar-by-bar.

The sound in general is lovely, very clean,
well balanced, good acoustics and good dy-

]:ﬂr Bert thtf- =

namics. But Gadzooks! Some cluck didn’t
monitor the tape too carefully and on the
disc we have the most repulsive and annoy-
ing 50-cycle tape hum! This hum was prac-
tically a concomittant of many European
tapes in the carly days of LP, but I thought
this was a problem long since licked. Evi-
dentally not and for shame RCA! 1 can only
hope that this hum was confined to my copy.
1 can hope still further that when the stereo
tapes of this program are released, the hum
will be conspicuous by its absence. You
might try a few copies and see what gives

. maybe I got a dud. But even if the
hum is there, do yourseli a favor and listen
to this magnificent recording.

BERLIOZ

ROMAN CARNIVAL OVERTURE

BENVENUTO CELLIN{

WAVERLY

LES FRANCS-JUGES
Philharmonic Promenade Orchestra con-
ducted by Sir Adrian Boult. Westminster
XWNI18523. RIAA curve. Price $3.98.

A jumbo collation of Berlioz overtures,
nicely served by Sir Adrian and engincered
to a turn by Westminster. Sir Adrian’s great-
est asset here is in his lack of pretension,
which allows the works to stand by them-
selves. He wisely lets the many- -faceted Ber-
lioz draw our main attention while he gently
guides us through the intricacies of the scores.
Very full, open sound, with good clean
strings, mellow woodwind, robust brass, and
notably accurate percussion. Wide dynamics
here and a broad acoustic perspective.

DEUTSCHMEISTER ON PARADE
The Deutschmeister Band conducted by
Julius Herrmann. Westminster XWN.
6058. RIAA curve. Price $3.98.

Ever since the first big compah issued from
the Deutschmeister Band's original Westmin-
ster recording several years ago, it has been
a big favorite with the hi-fi fans. In this, the
latest in the series, the Band reaches a new
high in fi. In a group of 10 marches some
familiar and others total strangers, the Band
disports itself with the spirit and precision
that have made it world-famous.

DELIBES

COPPELIA (COMPLETE BALLET)
1.’Orchestre de la Suisse Romande con-
ducted by Ernest Ansermet. London
LIL1717/18. Price $7.96. Two dises.

This is a notable first edition for Ansermet
and London Records. Yes, this is the com-
plete ballet of “Coppelia,” not the suite with
which we have had long familiarity., It has
been almost an axiom that Suites taken from
ballets have always been justified on the
grounds that what was excised was nearly
always dull and tedious. Not so with “Cop-
pelia.” There are pages and pages of wonder-
ful music beyond the familiar sections to en-
jov and savor, enough to fill both sides of
two LP records.

Ansermet is at the top of his form in music
like this and he gives us a reading full of
verve and life. He elicits some great playing
from the Suisse Romande men and there is
much evidence of careful rehearsing. The
London engineers have contributed a sound
of superb delineation . . . every facet of or-
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NOTICE!!

| TELEMARINE MOVES TO MANHATTAN!
PRICES SLASHED FOR THIS OCCASION

COME SEE OUR NEW HOME SIX FLOORS OF OUTSTANDING ELECTRONIC
BARGAINS, NOW CONVENIENTLY LOCATED IN NEW YORK CITY

50 WATT, 6 CHANNEL RADIOTELEPHONE
FOR BOATS OR
FIXED STATIONS

THE RADIOTELEPHONE BARGAIN ali the Pleasure and

Fishing Boats are talking abo his Transmitter-

Receiver (BC-669, part of SCR-a43) is heautifully and

ruggedly built. Provides 6 fixed channels of crystal-con-

trol transmission and reception, in addition to manual

tuning when desired for reception. Freq. range 1600

to 4500 KC. BC-669 FCC currently accepted

marine band. With recommended . DC (or

DC) dynamotor power supply will 50-60 watts

Bupplied with instruction bool conneeting

power supply constructional data, all tubes, all
and guarinieed. See our Ad in Oct. ’57 Radio
News for lllu tration nad complete data, or send

for descriptive bullet

50 W. RADIOTELEPNONE me- 669 A, B, or O. USED-

E\CELLL\T.

185 Ibs. EA

SAME AS AEDVE NEW-UNUSED. FEACH.

12 v. DC POWER SUPPLY, for ahove.

motors. one for transmitter (540 V. at

one for receiver. Produces 50/60 walls out-

ut.  All wired and |e=t(-(| EACH

COMPLETE 12 V. DC WER SUPPLY KIT.

and_wire vourself, All matorial and diagram. . .

PE-110. A, B, or C POWER SUPPLY, fOr 110 V. 60

cveles AC operation. NEW condlti

Assemble
$45.00

H $
HANDSET FOR ABOVE with appropriate plug connec-
tor $14.50

15-600 KC RECEIVER

Navy Model
RBL, mfd. by
National and
Wells Gardner
—(hoth types
available)  for
ship and shore
application. De-
slzned for

10V. AC. 50-
60 cycle opera-

throughout the

entire r'mge of

15 to 600 KC

= 6 bands.

Empioys 7 modern metal tubes in TRF cu‘c\ut with re-
generation. plus two audio filters to allow choice of two
band widths. 600 or 3000 cvcles at 20 dbh down with
peak response occurring at 750 and 1000 cps respec-
tively. Also ineorporated audio limiter which
reduces noise and interference. This is
receiver for wireless operators, hams,
mle:esled in the long and intermediate wave bands.
: 1757 L.ox 15%” D. x 101 H. (less shock
mnunt:\ Supplied complete with tubes, instruction
sheets and <iagram. Shpg. wt. 110 Ibs, 4 95
PRICE, EACH. GOOD—USED. UNTESTED. . g

NEW, WALKY-TALKY
(BC-611) CHASSIS

the chance to build vour own
real compact. lightweight hand-held
Walky-Talky! Designed to transmit and
receive on one (cryvstal-controlled) fre-
quency bhetween 3.5 and 6.0 mc., any
real Ilam could revamp the coils for
operation on higher frequency amateur
phone bands. This will result in in-
creased antenna power output and longer
distance transmission. Bv building vour
own case for this chassis, with space
for Ilarger batteries and increased B volt-
age. further increased power and longer
service from hatteries will result. These
chassis are NIJW, unused. complete with
telescoping antenna but less tubes, coils,
or crvstals. Tubes required: i—1R5.
155, 1—1T4, and 2-384. 2 miniature
phtg-in coils reqll!rc(i (sol(l <eDa|.l(llv)
l—Antenna. and 1 Tank. Hattery
veltages required (oruzm:\n 1 -1.5 volt
AT and 103.5 volts *B’’ battery. lhe
latter may be increascd 10 135 or 167.5
Vvolts to produce higher transmitter Oul-
put.  Supplied as specified with Sche-
malic diagram. Shpg. wt. bs.

- H—_Chassis only g
PAIR OF COILS for ahove. Ant. & IF Tank. .$1.25

ACCESSORIES FOR ABOVE

CAST ALUMINUM HOUSING, case for Above Walky-
Talky. Includes battery compartment, Push-to-Talk
Switch with rubber weatherproof cover. top and bottom
covers. items separate for home assembly. -' -' 5
PRICE, as outlined U
MICROPHONE & RECEIVER ELEMENTS, with matching
transformer and bakellte covering caps.

EACH (New) 3
TEST UNIT #-135 Conramq \hcrophono and Rc(‘(‘lver
elements. Volt-Milliammeter. and HF Pierce Oscillator
circuit to thoroughly test above Walkv-Talky. Parts can
he used to help complete unit. Used-Excellent. Shpg.
wt

1bs
PIHCE EACH

ilere’s

vited from Exporters, Governmentol
Agencies and Industrial Compaonies. We have
a lorge selection of tions equipment
and specialized electronic moateriol.

February, 1958

BC-683 MOBILE FM RECEIVER

' Provides 10 push-button selected
channels as well as continuous
variable tuning over the entire
range of 27.0 to 39.0 mc. In-
cludes features such as: built-in
lnudcpeaker sauelch circuit.
V.C.. double limiter circuits,
he“ulphone jacks. sensitivity con-
trol. accurate calibrated tuning
dial.  ete. Supplied complete
with 12V, DC Dynamotor for 12-
volt opcrations. all tubes. and
schematic diagram which is
glued to bottom of housing case.
Shpo. wt.
PRICE,
Condition.
NOT TESTED
PRICE, EACH
TESTED

SENSATIONAL BARGAIN!! TCS TRANSMIT-
TERS, RECEIVERS, AND ACCESSORIES

" Used-Excellent

$24.95

BRAND NEwW-

You've never scen TCS Transmitters amnd Receivers
vriced so low! This communications ‘‘work horse” of
the Navy and Coast Guard never sold in surplus for less
than $408 per set (Aca. cost over $4000.00 per
It's ideal for mobile or fixed station use: precise,
bie-free. and consistent. Excellent for Marine-Band (2- 3
) applications if certain  front panel controls on
Transmitter are removed, after pre-setting of frequen-
cies. to meet FCC requirements. IL will even meet FC
requirements regarding second harmonic radiation. since
the transmitter uses a Buffer able) link
coupling hetween the final B a pl-network
which couples to the antenna. all of \vl\mh reduces har-
monic radiation to ahsolute minimum. features
of TCS Tyansmluers and Receivers are: *complele cov-
erage 1.5 to 12.0 me. all hand-swit¢hing. *d-channels
cnsmlcomrnl plus one channel manual tuning (in
nnnsnnuer precision VFO), *uses 1625 instant heat-
ng ﬁ]'uncnl tuhes (equivalent to Type 807) in RF Amp
sections of Transmitter to minimize drain,
40 watts CW and 20 watts phone oulput
transmitter plate voltage is 425 V.. but this
can be easilyv doubled hv using 600 volts plate
*Transmitter or Receiver designed to nperale
12, 24, 110 V. DC, or 110/220 AC
supplies. Power Supplv Diagrams f\lrn|<l|od
*Recelver is super-sensitive superhet, with excellent
sensitivity & selectivily characteristics, and includes
RFO circluit for CW reception. Units priced below are
complete with tubes. pond clean condition but untested.
TCS-5(tc 9) TRANSMITTER, with all tubes, schematic
diagram and power supply diagrams, as otllined ahove.
Shps{ wt. 80 Ibs. 9 95
PRIC EACH IR :
TCS- 9({0 14) TRANSMITTER s'lme as ‘above but has
T modifications \vluch make these models more
desirable. A oo Moo 9.9
TCS-5(to  14) RECEIVER, complet.
schematic dmg‘nm as described
50 lhs, EACH. $57.5
12V. DC POWER P K FOR TCS RECEIVER, DM-21 on-
(‘r'lt(’s front 12V., supplies 225 DC at 100 ma., and
12.6V. AC for receiver ﬂlamem.s. Permits use of Re-
cmver on hoats, mobile, etc. Like-New, Guar- $1 I 50
anteed. Shne, wt, 15 |hs. EACH
110V. AC PACK, to operate receiver,
plies same voltages as above.
H

wlth
above.

Type RA-20. sup-
Like-New, Tested. thv
.$15.00

a SUPP a ed to supply nec-

essary power to both transmltter aml re('e|ver from 12V.
Excellent condition, tosted Shpg. wt. 45 Ihs,
EACH $49.95

FM TRANSCEIVER 29-40 MC

Signal Corps BC-659, part
of popular SCR-601/610 Ve-
hicular eaqpt. Combination
Transmitter and Receiver
faor FM communications
channels hoth 3
rolled. Transmitte
recommended except for mil-
itary or special 1pph(‘(lllnx‘5
for
.9 me
/ be exténded bv remov.
-~ ing a few coil turns. Incor-
W porates built-in loudspeaker,
- and emmstruction is such to
ermit eiasy under dash
mounting ta permit comnle(e access to front panel con-
trols. Separate power supply required to provide 90 to
150 volts ‘B’ supplv. and 1.5 volts A"’ supply. The
PE-117 or 120, available separatelv, supplies these volt-
ages from either a 6. 12 or 24 volts source. hut hat-
teries or other :upnl\ can be eu nlv adapted. Dim. of
Transceiver 167 L. x 137 W, x ~” H. Supptlied com-
plete with all Luhos and Inelvncllon Sheels with Sche-
atic Diagram. Shpg. wt. 50 Ibs,

n.
;RAND NE:\NSEJ'NUS v § $24'95

Price, PE-120 Power Sllpply for above.
Used—Good

All Above Material Subject fo Prior Sale. 25%
Minimum Deposit with All C.0.D.’s. Min. Order
—$5.00. All Prices F.O.B., Our Address.

— TELEMARINE —

COMMUNICATIONS CO., INC.
140 WEST B'WAY, NEW YORK 13, N.

COrlandt 7-5444
Cable Address: Telemorine N. Y.

2-CHANNEL FM TRANSCEIVER
MICROPHONE JACK _  PHONE JACK 30-39 MC.

The BC-11335
is an 18-tuhe
lo-power (1.5
watls) trans-
mitter and re-
ceiver for FA.
Ideal for mo-
bile installa-
tions. operat-
ing from either
6 or 12 volts
DC (self-con-
talned power
N supplv),  espe-
cially for re-
ceiver monitlor-
LT, ing of fire or
police calls:
transmitter
would have to
e FCC tvpe ap-
proved. Both transmitter and receciver aro crystai-con-
trolled. Receiver emploves 11 tubes of miniature va-
riety in a hirghly sensitive superhet circuit with limiter
and diseriminator stages, to produce niaximum reception.
FM transmitter employs 7 miniature tuhes, Its range is
about 5 miles (from vehicle), and may be used in remote
areas or for emergency purposes where FCC approved.
However, at the price we are asking, and consl(lcl mg lhe
compactness of this transceiver (1115” L. 0l .
6147 H.) it’s a swell buy just to use the recelver secuon
only. All in Used-Exe. cond., compl. with tubes. and sche-
matic diagram. Not tested, at price quoted. $34 95
Shpe, wt, 45 | PRICE. EACH. as described .

LORAN RECEIVING EQPT., APN-
4, AT LOWEST PRICE EVER!

We made a ‘“‘buy’’ on this popular model APN-4 Loran
it, used on Fishing and Pleasure hoats and Aircraft
navigational purposes. All are Used but in Very
Clean condition. complete with tuhes and ervstal.
set consists of an RO /APN-4 Receiver and an ID-6/
4 TIndicator. Originally sold in surplus for $100. 00 or
more per set, it would be wise to bhuy an extra set for
‘*Spare’’ while available at this real low price! Sorry,
no accessories or inverter (80 to 115 V. AC._ 400 to
2400 cvcles. required) availahle at this time, Inverters
for this equip. are available from many surplus houses.
PRICE PER SET, each consisting of one Indicator and
one Receiver, as above. Over 50 modern type tubes in
eqpt. Not Tested. 5 50
Excellent—Used. Shpg. wt. 80 Ibs '

HI-PRECISION FM SIGNAL
GENERATOR—MOBILE BAND

TERMINAL DIAL FILM ZERO SET
BoxX RE LONTROL

/ \
cATeH ME CONTRAL
SLlP/ VoL N LOFF

§HANNEL SWITCH 5
ELECT
Ly PLUG

(4
SELECTOR

IERO SET
30 OHM LINE Aumas(.anmL

\WUSE F 52 SP/\RE

Rl Jver
MICROVOLIER CONIROI KNOB FUSES

Model 1-208. is a precision instrument worthy of the
finest luh. mobile service and statlation shop, or for
production testing of mobile equipment. Previ-
ously, il was a scarce ve instrument. until
we ‘made a fortunate limited
Freq. Range in 2 bands, . o 1.5 me (for
ment and test=) amd 19 t X
of signal is maintained within 0! dial calibra-
tion over a lempemlme 60 degrees.
Other outstanding featu *Variahle heuuon(v
Deviation. 0-5 KC on I‘l to 4.5 me hand, 0-50
eiach side of resting frequency on 19 to 43 me band.
*Calibrated Miecrovolter- Attenuator.  adjust
1 .000 microvolis, developed at the termi
30-ohm line. Up to .84 volt aviailable at high output
terminals.  *RF Vacuum Tube Voltmeter jncornorated.
modulation l'requuncies pro\'ided by internal audio
oscillator, 1530, 400. 1,000. 300. and 5,000 cps.
External modulation also Dlovl(IO(I for. *Operates {rom
either 110 volts, 60 cveles AC. or 12 volts DC which is
ideal for in the field work. *C)}Nlul Calihrator. whose
output is 1 me and harmonies for checking and main-
taining accuracy of signal @enerator. ach T-208 is
',upplxed complete \\'\lh calibrator 12\.
DC Dvinamotor and power supp
contained. Instruetion Shee(s and N:hemmxc Diagram.
Shpz. wt. is 175 1bs. (in wooden case), Mmlahl(- 1
NEW-Unused (tested) or Used-Excellent (not tested)
condition. At fast, our limited supply won’t Jast

1
FusE
Fs 1

:JSED EXCEI.LENT ......EACH 69'95
NEW. UNUS EACH $139.50

LIMITED Q@UANTITY BARGAINS

BC-791 CODE RECORDER. Consists of Amplifier and
Recorder of cade signals on paper tape, with ink writing
stylus. Similar to McElroy Model RRD-800. [or opera-
tion on 110V, AC, with tape puller. loused i
case, all NEW Units. Shpg. wt. 40 1bs.
EACH g -
6 or 12V. DC VIBRATOR POWER SUPPLY. Type PE-104,
operates from either voltage and sunphos commelelv
ﬁl‘er(‘(l voltages as follows: 1.5, —45 (bias), and 90 volts

Uses synch. vibrator. no tuhes. Ideal for mobile

tran:cewer: ete. Dim: 3" x 454" x 61R". NF
€ Ibs, EACH .$9.95
12V DC, l 12 HP DC MOTOR. MNake (-leclric car or
tractor for kiddies. Rated at 1/12 HP at 1725 rpm. but
with built on reducing gear assemblv actuallv develops
more power at final speed of 43 rpm 77 heavy bras
worm gear avmlahlo separately for 24 rpm.
material. EACH e

WORM GEAR 7" ror 1%

pa(:k<




The only quality AM-FM Tuner designed for

chestration gleaming like a jewel. Here is
swect smooth strings and mellow woodwind,
sparkling brass and sharp percussion. Here
we have rich orchestral detail and spacious
| acoustics. Add wide dvnamics and frequency

response and we have a recording of uncom-

There’s no such thing as obsolescence with H. H. Scott’s new mon merit. For balletomanes a “must”
AM-FM Stereo tuner, Motel 330-C. Use it as an AM tuner; as an FM album.
tuner; or use both sections together for simultaneous AM-FM stereo v IE?)}E(TSI‘#)OS Vo
reception. Top quality reception is assured on both FM and AM by AND OR(ZI?ESTI?/E VIOLIN
H. H. Scott’s unique wide-band FM circuitry and wide range AM Zino Francescatti, violinist with Phila-
circultry. delphia Orchestra condueted by Eugene
That’s why if you're planning to buy a tuner there is only one logical Ocrmandy.
choice . . . the tuner that’s designed for the future . .. the H. H. Scott LG

SYMPHONIE ESPAGNOLE

Stereo Tuner. Zino Francescatti, violinist with New
York Philharmonie Orchestra conducted
by Dimitri Mitropoulos. Columbia
Technical Specifications: ML5184. Price $3.98.

330C AM-FM Stereophonic Tuner: Francescatti is bv now a scasoned and
superb violin virtuoso. excelling in certain

FM Section: Sensitivity 2 microvolts for . . p
o, ensitivity 2 microvolts fo works and more than holding his own iu

20 db. of quieting; 2 megacycle wide-band

. detector; wide band circuits assure freedom most of the standard repertoire. His readin:
i ; from drift and high sclectivity; 24 db. of the “Symphonie Espagnole” is at the tcp
3 capture radio; aulomatic gain control. of the list for its rounded sweetness of tone
t AN i and his dazzling technique. However there
Famous musicians like guitarist Andris Sezovia are other good recordings of the Lalo work
choose H. H. Scott components for their oewn hemes. AM Section: Wide range AM circuitry and the item of real interest here is the lovely
for reception of high fidelity AM broadeasts; and ravely heard Vieuxtemps concerto. This
adjustable band-width including wide-range, is an ingratiating score, quite melodious and
normal,u_nddlstantp051t10ns;sharp1y tuned not relying too hea\'ily SN —

10 ke.whistle filter. tta) g} é

to sustain intercst.

Tuning meter on both FM and AM; out- After so much of the standard fare this is
puts include: stereophonic, FM and AM a refreshing novelty which deserves to be
monaural outputs, multiplex output, and heard more often. With these two great or-
tape recorder; dimensions in accessory chestras on one disc a comparison of their
g:h_og“"3[’cl“?e£%WX5l‘xllzt%;g ;?24'9‘:’{ sound is interesting. In both cases the re-
For FM-only installations choose the H. H. Scott $19°;c59 Ol EILgEgRE cases i o an cording is close-up and highly detailed, with
FM tuner, Mode! 310C . . . the most sensitive, most e excellent balance between soloist and orches-
il geliveer youtian buy tod e TEaoec Prices slightly higher west of Rockies tra. Acoustically, the Academy of Music in
Philadelphia favors string tonc more than the
The H. H. Scolt 230c Stereo luner is showr below in a Sierco system with two H. H. Seott 99 complete amplifier Carncgie Hall locale of the Philharmonic

which favors brass and percussion. All in all
a good coupling and a very worthwhile
recording.

STRAUSS

EIN HELDENLEBEN
Saxon State Orchestra of Dresden con-
dueted by Karl Bohm. Decea DL9927.
Price $3.98.

This is an odd recording of this great work.
It has the huge sonority which the score de-
mands, yet in critical places . . . the Battle
Scene . . . for instance the dynamics are
strangely subdued. Bohm gives a fine reading
of the work, but his is not on the order of a
Mengelberg or Reiner. His performance is
best described as competent and honest. The
sound is very huge with a great hall liveness.
The recording was not too close up and detail
sufiers accordingly. The most outstanding
feature of this rccording was the orchestral
balance and the great sonority of the contra-
bass. This was in the best European tradition
and had there been more projection to the
sound, this would have been far more suc-
cessful.

PROKOFIEYV
ROMEO AND JULIET (COMPLETE
BALLET)
Ballet Russe Orchestra conducted by
Mladen Buashich, Concert Hall 2XK 1513,
Price $9.96. Two discs.

The Concert Hall Society has engaged in a
venturesome project of recording complete
ballets, many of which are comparatively
obscure. These are impressive productions
under the sponsorship of the Internat’onal
Ballet Guild. The packaging is quite deluxz,
with lavish background data on the ballets
and manv illustrations depicting the perfcro-
ance history of the particular ballet. In th's
album we have the first complete recording
of Prokotiev’s “Romeo and Juliet.” On lis-
L tening, it is obvious there is much more to

the score than the snippets we have had in

H. H. Scott, 111 Powdermill Road, Maynard, Mass.
Expert Dept: Telesco International Corp.. 36 West 40th St.. New York City

RUSH me free copy of your completely new catalog R-2. |
NAME — e at BEE- 5 Xmre 2 IE60M § IR & GEs ACSEEIS I 130 RADIO & TV NEWS
ADDRESS. .............. |



recordings up to now. This is wholly im-
pressive music, with relatively little dross
among the gold. The orchestration is typically
Prokofiev, replete with plenteous woodwind
and his casily identified rhythmic fizures. The
only basis for comparison we have is the
various “‘suite” recordings, the most extensive
of which is the Stokowski/Victer version. It
must be admitted that in spite of its com-
pleteness, neither the periormance nor the
sound measure up to the Stokowski disc.
Bashich seems competent enough and his or-
chestra playvs quite well, but he fails to cap-
ture the magical essence of the score or to
emphasize its sensual beauty in the same
fashion as Stokowski.

Soundwise this is a good clean recording,
with fine string tone, really excellent wood-
wind sound, good brass. The trouble is that
there is not enough weight or body to the
sound, the orchestra seeming smallish com-
pared to the Stokowski forces. But after all,
the Maestro poured the experience of years
into his reading and recording and in music
of this character, Stokowski is literally un-
beatable. However, for those who are ballet
enthusiasts and who want a full length view
of this work, this is altogethcer an admirable
production and is recommended without res-
ervation on that basis.

SEGOVIA AND THE GUITAR
Andre Segovia, guitarist. Decea D1L9931.
Price $3.98.

There are other good classical guitarists on
records, but there is only one Segovia. This
unassuming artist has been “Mr. Guitar” for
many years now and seems to be in no dan-
ger of being supplanted. Here in a varied
program of works by classical composers such
as Scarlatti and Dowland, and countrvmen
Manen and Espla, Segovia shows why he is
supreme in his art. The incredible dexterity
oi his fingering, the rock-bound rhythm, the
colors and shadings of his phrasing, his ex-
pressive dynamics all contribute to his fab-
ulous musicianship.

The most interesting work on this disc is by
his Spanish contemporary, Manen. In the
free form of a fantasia it runs the gamut of
emotions through a solemn largo to a gay
and lively allegro. Segovia’s guitar is flaw-
lessly reproduced, with great tonal beauty
and superb transients. The plus attraction of
dead-quiet surfaces helps the cause of realism.

MENDELSSOHN

SYMPHONY #3 (“SCOTCH”)

FINGAL’S CAVE OVERTURE
London Symphony Orchestra conducted
by Antal Dorati. Mercury MG50123.
Price $3.98.

The third symphony of Mendelssohn has
not reccived the attention afforded some of
his other works, notably the 4th symphony.
Thus this new recording is doubly welcome
for its content and the excellence of interpre-
tation. Dorati has always had a knack for
Mendelssohn and his reading here is ex-
emplary. He essayvs judicious tempi through-
out the score, being just a mite faster than
most other recordings of the work. His is
a very spirited reading, as full of vigor and
life as the robust Scottish highlands which
inspired Medelssohn to write the work.

His reading of the “Fingal’s Cave Over-
ture” is quite exciting, capturing in music the
restless swell and surge ‘of the sea. The sound
throughout is superb. The somewhat thick-
textured Mendelssohn is perfectly articulate
here, with rich smooth strings, bright brass,
persuasively live woodwinds and sharp clean
percussion. The famous tympani rolls in the
“Fingal’s” come through well defined and
with weighty impact. As in all of the English
series of recordings, Dorati gets some beauti
ful playing from the London Symphonv
Large acoustic frame here coupled with spar
kling orchestral detail. Frequency range was
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YOU ALWAYS
GET MORE
THAN YOU

Nw-%
D

WHEN YOU BUY

ANTENNAS!

THE TENNA MANUFACTURING CO.
CLEVELAND 25, OHIO

MADE BY THE WORLD'S LARGEST
MAKER OF AUTOMOBILE ANTENNAS

A Model MH-57C-54
pictured at left, is
the only competi-
tively priced all
chrome antenna
on the market.

X’ Unique Ball and
Rocker mounting
Base mounts
speedily from the
top.

,4' One piece, die cast
antenna body
assures sturdy,
dependable
mounting.

/ New, large rubber
adapter pad covers
largest existing
holes.

/ New locking feature
locks ball“securely
in position.

Destined to become
the largest selling
rep/acement antenna
in 1958. Contact your
parts jobber at once.

MODEL
MH-57C-54

\ >/

ENGINEERING 2
LA

B.S. DEGREE
e tieeron IN 27 MONTHS

i ! Earn
your B.S. DEGREE IN 27 MONTHS in Aeronautical, Chem-
weal. Civil, Electrical or Mechanical Engineering: in 36
MONTHS in Mathematies, Chemistry, Physies. Intensive,
specialized couwrses. Comprehensive training in electronics,
television. advanced radio theory and design, math, nuelear
physics and electronic engineering. Engineering Science
prepariitory courses. Low rate. Graduates in demand. Spa-
clous eampus: 20 bldgs.. dorms. gvm. plaving field, Earn
part of vour expenses in Fort Wayne while studving. G.J.
approved. FEnter March. June., Sept.. Dec. Catalog.

INDIANA TECHNICAL COLLEGE

928 E. Washington Blvd., Fort Wayne 2, Indiana
Please send me free information on B.S. ENGINEERING
DEGRER IN 27 MONTHS as checked |
O Electronics Chemical
O Civil Mechanical
B.S. DEGREE IN 36 MO, IN

Prepare for
unlimited op-
portunities of

O Aeronautical
Electrical
Math. O Chem. [ Physics

Name

Address

THE MULTIPLE OUTLET BOX
YOU'VE ALWAYS WANTED.
Features include fused plug, pilot
tight, control switch, six sturdy out-
lets, heavy-duty line cord. Attractive
brown hammertone metal case.
Available ot oll leading parts distributors.

C.B.C. ELECTRONICS CO., INC.
2601 NORTH HOWARD ST.

PHILADELPHIA_ 33; PENNA.
131



Pilot I8
HIGH FIDELITY
COMPONENTS

paired for perfection

F A'550 Super sensitive FM-AM

Tuner with built-in Preamp and Audio
Coptrols. .............. ...\ $159.50

AA'41 OA High stability 20-watt

(40 watts peak) Basic Amplifier..$59.50

Here are two brilliantly engineered high
fidelity components — truly meant for each
other. Perfectly matched, each brings out
the best in the other.

So successful have they proved in high
quality custom installations that they are
now used as standard components in the
Ensemble 1055, Pilot’s top Component-Con-
sole System, priced at $625, in mahogany.

Slightly higher west of Rockies.

If you're looking for the ideal tuner~
amplifier pair for your component system,
hear the FA-550 and AA-410A at your Pilot
dealer. If you prefer a pre-built component
system —hear these same components in the
Ensemble 1055.

RADIO CORPORATION DK-2
37-06 36th St., L. 1.C. 1, N. Y,
Please send details on the FA-550 Tuner
and AA-410A Amplifier.

Also send Free 16-page booklet — “High
Fidelity in the Home.”

NAME

ADDRESS.
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wide and dynamics equal to the demands of
the score. Without question this is the re-
cording of choice among the existing versions
of both works.

RACHMANINOFF

PIANO CONCERTO #1
STRAUSS. RICHARD

BURLESKE
Byron Janis, pianist, with Chicago Sym-
phony Orchestra condncted by Fritz
Reiner. Vietor LM2127. Price $4.98.

This disc is sure to become a best-seller.
Combine the elements of interesting reper-
toire, with virtuosic pianism, the playing of
a great orchestra, and brilliant hi-fi sound
and the results can hardly be otherwise. The
Rachmaninoff is a much needed item. To be
sure we have the incomparable Rachmaninofi
himself available on records, but great as his
periormance was, there is no denying that his
dated version is sadly lacking in the sound
department. Young Janis is no Rachmaninoff
. . . but what he lacks in tone and polish he
makes up for in exuberent spirit and brio

combined with good solid musicianship.
Aided by the superbly clean wide range
recording, his reading is most impressive

sounding.

In the “Burleske,” Janis faces some tough
opposition, in the modern recordings by
Gulda, Serkin, and Weber. It is much to his
credit that he does as well as any of them.
Soundwise, his is the best recording to date,
a fact which is evident from the opening
tympani fizure. The piano sounds wonderful
in the Orchestra Hall acoustics, being very
big-toned and especially sonorous in the bass.
Transients were sharp and clean, and there
was no sign of harshness or ringing. Reiner
affords a splendid accompaniment in both
works and the orchestra has a real workout
with the colorful scores. Highly recommended.

BEETHOVEN

SYMPHONY #3 (“EROICA™)
Cleveland Symphony Orchestra con-
ducted by George Szell. Epic LC5385.
Price $3.98.

This recording of the great “Eroica” will
be of interest to music students and anyone
else who would hear this work about as free
of mannerism and hewing-to-the-letter-of-
the-score as possible. Szell conducts the work
in a most pedantic fashion, leaving matters of
interpretation to others. While a hearty re-
spect for a composer’s written score is ad-
mirable, it can be carried to extremes. Tos-
canini was respectful of the composer’s intent,
but note perfect though his performance
might be, it also carried the spark of life and
greatness. Toscanini dug beneath the score
and looked at the composer as a man and
tried to understand what the man wanted to
say. Therein lies the difference in this per-
formance. It is like a beautiful marble statue

. very lovely to look at, but after all . . .
just cold and soulless stone. Nor is there sav-
ing grace here in matters of sound. Generally
it is good, clean sound, but it does not have
the rich opulence available in several other
versions,

SCHUMANN

SYMPHONY #1 (“SPRING”)

SYMPHONY #4 IN D MINOR
London Symphony Orchestra conducted
by Josef Krips. lLondon LL1736. Price
$3.98.

A good coupling and a good value, this
disc is noted for the excellence of its sound
and the fine orchestral playing, Krips turns
in a pair of performances which are better
than most in the LP catalogue, but which are
surpassed by several others. If I were to
categorize his readings, they would come
under the heading of competent but bland.
A little more purpose and drive would have
helped greatly. As stated, the chief value is

in the sound, which is very much “big-hall”
with fine live spaciousness and bright clean
definition. Lovely edgeless string tone is
coupled with very pure-toned woodwind and
brass which is brilliant but not blatant. With
fine balance and wide dynamics added, the
sonic whole is impressive on a big rig.

ELGAR
FALSTAFF (SYMPHONIC STUDY)
COCKAIGNE OVERTURE
Philharmonic Promenade Orchestra con-
ducted by Sir Adrian Boult. West-
minster XWN18526. Price $3.98.
“Falstaff” is one of Elgar’s lesser-known
works, which has never had marked attention
from the recording companies. And vet what
a wealth of interesting material they have
been overlooking! Those of an inquiring
nature will find this to be a rewarding
listening experience, especially in this ex-
cellently periormed, fine sounding version.
The only other recording in the LP cata-
lozue is the Anthony Colling reading on
London and while it had its virtues both
sonically and in performance, it is not quite
the measure of this disc. Sir Adrian has a
little more insight into the score than Collins
and brings out more of the drama and humor
in the work.

HOLST

THE PLANETS
Los Angeles Philharmonic Orchestra con-
ducted by Leopold Stokowski. Women’s
voices of the Roger Wagner Chorale,
Capitol P8389. Price $4.98.

This is yet another of those perplexing new
recordings Stokowski has been making for
Capitol. Frankly, I'm so darn disappointed
so far, I could cry. 1 expected great things
when the Maestro moved to Capitol. 1 looked
forward to brilliant new recordings of many
of the works that Stokowski had made fa-
mous over the vears. I have always had great
respect for Capitol sound and was confident
we would be getting some really outstanding
recordings. What has gone wrong I don’t
know, but as I said in my review of the first
Stokowski/Capitol recording it just doesn’t
scem like the kind of sound the Maestro
would pass.

This present recording is almost heart-
breaking. The “Planets” is one of Stokowski’s
red hot specialities and on this disc is the fin-
est performance ever. The sheer virtuosity
of the conducting is breathtaking. Section
after section of this huge work, unfolds with
delight piled upon delight. The phrasing,
dvnamics, every facet is burnished to bright
perfection by the Maestro. But the
sound . . . ! There is a great deal of very
good sound on the disc, especially if you take
the various instruments individually. Most
of it however is in the middle and high
registers. The continuing problem is in bal-
ance and in bass response. The orchestra
sounds impossibly weighted on the treble
side, with no real bass foundation. This re-
sults in a very thin, bodiless sound not at all
typical of either Stokowski or Capitol.

In my own humble opinion, I fecl that the
miking is not done close enough. Generally,
if vou get a good close-in mike pickup, you
can combine this with enough hall reverb to
lend great “liveness.” Now if you mike the
orchestra at a distance and still add reverb,
the sound becomes formless. My ear tells me
there is indeed too much reverb here and
there is a lack of sonic focus and sharp detail.
To anticipate your questions, I have had my
sound system minutely checked and every-
thing is OK. I have several thousand dol-
lars of the finest audio equipment available
and all other discs sound normal on the rig.
It’s bevond me, so I give up! As noted, if
vou can stand the imbalance of sound, this is
the premier performance. 30
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You'll enjoy. ..
THE CHALLENGING NEW
THEME OF THIS YEAR’S

PHOTOGRAPHY
ANNUAL!

The 1958 edition of the PHOTOG-
RAPHY ANNUAL is the brightest and
most imaginative ever published. Its
theme, its contributors, its 250 pages of
striking photographs are certain to de-
light you!

“WHAT IS A CAMERA?”

is the exciting theme.

In answer to that question, the Edi-
tors of PoPULAR PHOTOGRAPHY have
compiled “an illustrated definition of
photography”’—including a selection of
the most entertaining and original pic-
tures you’ve ever seen.

The wonderful world of photography
wfill be yours to enjoy through the lens
of :

The Roving Camera

The Playful Camera

The Workaday Camera

The Romantic Camera

The Realistic Camera

The Intimate Camera of Harold Fein-
stein

The Nighttime Camera

The Story-Telling Camera

The Portrait Camera

The Nature Camera

The Glamour Camera of Don Ornitz

The Casual Camera

The Color Camera

The Action Camera

The Imaginative Camera

The Adventurous Camera

BEST OF ALL—you’ll profit from a
special section on the most important
camera of all—Your Camera. A help-
ful guide to learning from the photo
masterpieces of others!

BUY YOUR COPY OF
THE 1958
PHOTOGRAPHY ANNUAL

on sale now—only $1.00.
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Spot Radio News
(Continued from page 18)

military version of the Sikorsky S-58,
is equipped with a mass of instrumen-
tation including high-frequency, very-
high frequency, and ultra-high fre-
quency communications, tacan, omni-
range and distance-measuring equip-
ment, instrument landing system re-
ceivers, and automatic direction
finders.

A PORTABLE, battery-powered, 50-cps
to 100-ke. transistorized microammeter,
with a 200-microammeter (full scale),
has been developed by the Bureau of
Standards. Current pickup is a minia-
ture split-core transformer that can
be clamped onto a wire, making it un-
necessary to open the circuit to make
a measurement.

For many years, it has been com-
mon practice to extend the range of
current-indicating instruments by
using current transformers. For con-
venience, the transformer often con-
sists of a secondary winding on a
split core that can be clamped around
the conductor carrying the current to
be measured. This technique sug-
gested a similar device for measuring
small currents at audio and radio fre-
quencies; an instrument consisting of
a small clamp-type magnetic probe
and a suitable means for amplifying
the probe output to operate an indicat-
ing meter. Such an instrument would
be complementary to the vacuum-tube
voltmeter found in laboratories. The
Bureau’s device is not only based on
the probe-amplifier-meter concept, but
it is transistorized for long life and
modest power requirements.

The circuit features a preamplifier
consisting of two transistors and a
feedback network. Gain in this stage
is sacrificed to provide frequency
equalization and to reduce phase shift
at the higher frequencies. A pair of
transistors are used in two inter-
mediate stages, using direct coupling.
A feedback network, from the emitter
of the second transistor to the base
input of the first, stabilizes the direct-
current operating point for each pair
and reduces the over-all current gain
of each stage to about 20. The a.c.
feedhack factor at low frequency for
each stage is about 100; the low-fre-
quency current gain is thus stabilized
against transistor and battery aging
and the frequyency range for constant
response is extended beyond that
available without feedback.

THOUGH U.H.F. has been shunned by
many, one enterprising operator in the
New England states has found the
higher channels to his liking.

WWLP in Springfield, Massachu-
setts, operating on channel 22, is using
low-powered translators effectively to
fill in shadow areas and provide serv-
ice to over a million in the Connecti-
cut River valley.

AS WE WENT to press, the stations
listed on page 14 of this issue re-
ceived authorization to go on the air.

THE ELECTRON microscope is now
being used as a research tool to study
wood technology.

A new powerful model, which can
detect particles smaller than one ten-
millionth of an inch, magnify them
50,000 times, and produce electron
images so photographically sharp and
detailed that they can be enlarged
more than 300,000 times, has been
installed in the College of Forestry of
the State University of New York. At
this enlargement scale, a quarter-inch
wood splinter would appear as an ob-
ject nearly two miles long.

IN ANOTHER UNUSUAL application
of advanced electronic techniques, 40-
megacycle signals, bounced from me-
teor trails 60 to 100 miles above the
earth, have been used to transmit
images of printed material over a
distance of nearly 1000 miles without
relays.

The test was conducted recently be-
tween a transmitting station at Ha-
vana, Illinois, operated by the Bureau
of Standards and RCA’s research in-
stallation at Riverhead, Long Island.
The novel system was developed for
the Cambridge Research Center of the
Air Research and Development Com-
mand.

In meteor-trail propagation, when a
meteor enters the thin upper atmos-
phere of the earth, the high velocity
of its passage causes the air particles
to break down into positive and nega-
tive ions. This trail of ionized air,
which may persist during a time in-
terval ranging from one-tenth of a
second up to several minutes after the
passage of the meteor, acts as a re-
flector of radio signals which would
otherwise radiate out into space.
Along a transmission path of the type
used .in the experimental facsimile sys-
tem, ionized meteor trails appear on
an average of several times a minute
to close the circuit between the trans-
mitter and the receiver.

In the present system, material to
be transmitted is recorded on 35-milli-
meter film, which is scanned to pro-
duce a signal in a manner similar to
the techniques used in TV-film trans-
mission. The resulting signal is sent
out from the transmitter through a
highly directive antenna aimed in the
direction of the distant receiver. At
the receiver, the signal is picked up by
another directive antenna each time it
is reflected during the brief life of an
ionized meteor trail and the informa-
tion is fed to a cathode-ray tube for
display on a viewing screen. The scan-
ner and the transmitter are run con-
tinuously, sending copies of a picture
over and over at a rate of two com-
plete scans each second.

Once more electronics has demon-
strated its spectacular properties as a
tool of the scientist—to mold a bright-
er future for mankind. L. W.
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Retrace Blanking Troubles
(Continued from page 67)

Leakage from other terminals at the

Let Electronics Serve The Family
e B 'Pm'l’mw Garage Door Opener

tion. RADIO CONTROLLED

Lines with Dark Pix Just press the dashboard button . . . the

Where the blanking pulse is applied garage door opens and the light goes
to the cathode of the picture tube, on. Press again to close and lock se-
leakage to the tube through the blank-
ing network, instead of causing retrace E
lines with brighter-than-average im- during bad wmlhe". Any
age, can cause retrace lines to appear member of your family can
with a relatively dark picture. As in open or close the door, as easy
the preceding case, test to see whether os ringing o bell . . . ond frem
the blanking network is at fault by dis- fhe comfort of your car.
connecting it. If the darkening clears - "
up, the trouble is probably in the
blanking network. If it persists, check . L = :
for leakage at other points already : . R T, | <. B

suggested in the preceding example. 5
’Pema: F FEATURES:

* ASSURED RELIABILITY

curely, It protects at night and

Blanking Amplifiers

Sometimes the blanking pulse is am- : = . : % One year gearank

plified before it is applied to the CRT. " : : Ly F-r‘:-lf- o o

Such a vertical-blanking amplifier is e ; Ay

shown in Fig. 6. Where difficulties g ¥ Complately outomatic safely devices
. . Iy - - * Operotes fram over 100 .

arisc in such a configuration, of course, e # Low cost; complete packoge

the tube itself is an early suspect. As - J * BUY NOWI
: . . =i (/gfp,e

with ary amplifier, voltage and resist- ; fé 8¢ ®

ance readings in the stage may also be ; ; ) h e ? . COMPANY
helpful. Of course, one may also check R - BUZ?D” M' O‘WG'L- '

for presence of the pulses at the ap- : g . 3100 M. ELSTON AVE. CHICAGO 18, ILLINDIS
propriate [)Oil‘ltS. Waveform A should : e : I Monulfacturers of Elerhoanic Fowipmant. Siace 1928
be found at point A; waveform B 4 b

should be found at point B and again,
amplified and inverted, at point C.

SURPLUS BUYS!

When a blanking pulse is to be ap- HI-FI ACCESSORIES BY RECEIVER—TBS. Self contained. 115V-60 Cy.
plied to the first anode or focus elec- cont. FB B et L Qe T i s
trode of the CRT, we are dealing with w SEXTANT—Aircraft bubble type. Designed for

aerial navigation. Records angular altitude for a
heavenly body with reference to a bubble arti-
ficial horizon. Contains spare 2X telescope for
| use on faint stars. Battery case, marker discs,

electrodes where the voltage is much
higher than it is on either control grid
or cathode. Accordingly, any blanking
pulse that is to be applied at such

etc. Housed in instrument carry case. 9XOX5.
No instructions. Used good cond. .. ... $12.95
| PORTABLE AUDIO AMPLIFEER—1141F. Used

. sith 625 mine detector. Compl. w/tubes, sch
electrodes must also be of considerably ELECTRON":S Table, LN 125 g xd 6 he. “/ e e aTes
i i i LO-PASS CONSTANT K Type. 3 tion. Trans-
.greatel ?mphtUde tO be effec’Flve. It FOR BETTER RESULTS ‘ mission line filter “(,\\);‘il"" S(;r(‘x'i‘(le 'ml 2
is for this reason that a blanking am- atten. 6o x 1Vs X 1V, ovaeer ournnn. $1.95

TORSIONAL RELAY—\\A”H(Q & Tiernan  Fre-
quency selective. For use in applications where
radio waves are control medium. ... ... $3.95

plifier like that in Fig. 6 must be used.
Voltages at the grid and cathode of

. ARC-5 XMTR—3- IMC w/tubes. Exc..... $5.95

such a stage tend to be critical. Here TRIPLETT MICROAMMETER—0-500 u/a D,

L. 21,7 rd, bukelite case, white scale. . .en. $3.49

they are set by a voltage divider con- G. E. METER—214" rd, 0-500 mils. .New $2.9§

si.sting of Run and Ru.. Any appreciable METER: 0-1 Mil (3KV scale) 317 rd, Marion

discrepancy should be adjusted by FREQUENCY METER—T43/APM-3. 115V, 60-

1 i 1 A Iy 80 cy. input. 9300-9450MC. Can be used as a

using resistors of close tolerance (5%) GW or Pulsed Signal Generator. Brand “"“};7332
i it 1 2 ~113 ech, manual. . .. .. 0 000 0o H

The plate circuit 1s_also somew hat.c1 iti- = e e R (D) St S

cal, but less so. Adjustment of resistors RUMBLE FILTER 125V 3X0-420CPS (40 Div) v ven ... $14.95

| CROSS POINTER Launding Induatol—t\m CAY-
.$6.95

within 10% is acceptable. 22316, New

ini “for MIN. CARBON BUTTON MIKE——C-1 (ANB-M('1)
The remaining components pe1f01m | | wiplug. Br. new. 6 for $5.00. . ..(.g... $1.00
more or less the same functions as in PANORAMIC ADAPTER—KOP—3 57 sereen—116/
. . . . 230V 55/6 i1t g
the more simple circuits. Their toler- Reduces or eliminates all low frequency | | Exc. cond. g Sipe (A b $49.95
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