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presents

the wor second finest”
pickup cartridge

a new MAGNETO-DYNAMIC des
Philips of the Netherl

*The world’'s finest pickup cartridge is carefully
guarded at the great Philips audio research center in Eind-
hoven, the Netherlands. It is the laboratory prototype of the new
NORELCO *Magneto-Dynamic’’ pickup cartridges~—a special pilot
model hand-built to zero tolerances by Europe’s most renowned electro-
acoustic research team. This reference standard must, of necessity, be a shade
superior to the production models, which are constantly quality-controlled against it.
It is an indispensable laboratory tool that obviously cannot be sold. But the world's second
finest pickup cartridge~meaning any and every NORELCO production model~can be and is
sold by leading hi-fi outlets everywhere, for the astonishingly low price of $29.95.

THE MAGNETO-DYNAMIC PRINCIPLE—The armature is
a thin rod M, 1/32” in diameter and approximately
%" long, made of ‘“Ferroxdure,” a special high-coer-
civity ferrite material developed by Philips. This arma-
ture is magnetized perpendicularly to its axis (s — n)
and is rotated about the axis by the transverse vibra-
tions of the cantilever stylus bar L, which is driven by
the 1-mil diamond stylus N. This rotation induces a
varying flux in the core J, which resuits in the develop-
ment of a corresponding AC voitage in the coil S. The
inherent advantages of the system include very high
compliance (more than 5 x 106 cm/dyne), very low
dynamic mass (2.8 milligrams), high output (35 milli-
volts at 10 cm/sec), low stylus force (5 grams), and
vanishingly low distortion. Frequency response is flat
within 2 db from 10 to 20,000 cps.

P )

NORTH AMERICAN PHILIPS CO., INC.
High Fidelity Products Division, Dept. REC2
230 Dufly Avenue, Hicksville, L. I., N. Y.
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For a Successtul Career
in Radio-Television

~ ¥ TrainatHome
| inSpareTime
\  withN.R.L

|OLDEST o~
LARGEST

{ Home Study Radio-Television School

N.R.l. Trained These Men

ENGINEER STATION WHPE

“Thanks to NRI, I operated a
successful Radio repair shop. Now “m =
I am an engineer for WHPE.”

VAN W. WORKMAN, HIGH
POINT, NORTH CAROLINA ==

QUICK SPARE TIME CASH
“Knew nothing about Radio-TV
when I enrolled. After 15 lessons
started repairing sets. My future
looks bright.” DONALD B.
ACKERMAN, MINNEAPOLIS,

I
) MINNESOTA

HAS OWN TV BUSINESS
“Quit my job to do Television - W
work full time. I love it and do all

right financially.” WILLIAM F. «
KLINE, CINCINNATI. OHIO 4 ....‘l

You Learn Servicing-Broadcasting
B at Home-By Practicing '
~ with Kits N.R.l. Sends

Nothing takes the place of
practical experience.
why NRI training is Learning-
by-Doing. With Servicing
Course you build Radio shown
at top and other equipment.
With Communications Course
you build Transmitters at left
and other equipment. Catalog
. shows all equipment you get.

Available To

8 VETERANS

Under G.I. Bills

e

Prosperous Fast Growing Industry Offers You

It’s the trained man who gets ahead—gets the
better job, drives a better car, lives in a better
home, is respected for what he knows and can
do. For a job with a future—find out how you
ean train at home for Radio-Television.

TODAY'S OPPORTUNITY FIELD

Training PLUS OPPORTUNITY is the ideal
combination for success. And today's OPPOR-
TUNITY field is Radio-Television. Over 125
million home Radios plus 30 million sets in
cars, plus 40 million TV sets mean big money
for trained Technicians. More than 4,000 Radio
and TV broadcasting stations offer interesting
and important positions. Color television, port-
able TV sets, Hi-Fi, assure future growth. Find
out about NRI. Since 1914—for more than 40
years—NRI has been training ambitious men

—

That's

3 1 ("“QQ‘ Y
200 V.
A 1o Qa‘\\\‘\\\\%s

d 8
t Mail
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| National Radio Institute
! Dept.

' City._
ACCREDITED MEMBER, NATIONAL HOME STUDY COUNCIL _'

GOOD PAY-BRIGHT FUTURE-SUCCESS

at home in spare time for Radio-TV. With
NRI 50-50 method, you study basie principles
AND learn by practicing with actual equip-
ment NRI furnishes. You learn with your hands
and your head. You get dependable training,
backed up by the reputation of the oldest and
largest home study Radio-TV school.

ADD TO YOUR INCOME SOON
$10-$15 A WEEK IN SPARE TIME

Soon after enrolling many start earning extra
money fixing sets. Many open their own full
time Radio-TV shops after getting NRI Di-
ploma. MAIL COUPON. Get FREE Sample
Lesson and 64-page Catalog showing equip-
ment supplied, outlines of courses, cpportuni-
ties in Radio-TV. Price is low—terms easy.
Address: NATIONAL RADIO INSTITUTE, Dept.
8EF, Washington 16, D. C.

8EF, Washington 16, D. C.
me Sample Lesson and 64-Page Catalog '

. d FREE. (No salesman will call. Please write plainly.)
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TELEVISION

YOU GET ALL THIS NEWEST

PRACTICAL EQUIPMENT

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

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

e Parts tc conduct many experiments and build i
Continuity Checker, RF Qcillator, TV Circuits,
Audio Oscillator, TRF Receiver, Signal Generator

e A Valuable Professional Multitester

19 BIG KITS

YGURS TO KEEP

YOUR NATIONAL SCHOOLS TELERAMA COURSE COVERS ALL 8 PHASES

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

3. INDUSTRIAL ELECTRONICS

4. SOUND RECORDING AND HI FIDELITY

4, AUTO
7. ‘RADA

5. PREPARATION FOR FCC LICENSE

MATION
R AND MICRO WAVES

8. COMMUNICATIONS

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

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

NATIONAL SCHOOLS [~

4000 S, FIGUEROA ST., LOS ANGELES 37, CALIF,

MAY,

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 1o be a MASTER-
TECHNICIAN. Completely up 1o
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

. Fully illustrated "‘Car;
N 'REE! TV-Radio-Electronics. PLUS actual sample

course. You can handle sales, servic- training in
ing, manufacturing, or make good v mAngﬂesv
money in your own business. SEND ) Los NOW in
FOR FACTS TODAY'! apl

EARN AS YOU LEARN. Many of our
studenis 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

NATIONAL SCHOOLS

TECHNICAL TRADE TRAINIMG SINCE 1905
LOS ANGELES 37, CALIFORNIA

’GEI’ FAST SERVICE—- MAILNOW TO
NATIONAL SCHOOLS, DEPT. RG-58

lesson—yours at no cost, no obligation. I i000s. FIGUEROA ST

CLIP COUPON NOW ... MAIL IT TODAY!

LOS ANGELES 37, CALIF.
Rush free TV-Radio “Opportunity” Book and sample
§ Jesson. No salesman will call.

APPROVED FOR G.1. TRAINING NAME AGE

1958

’ ADDRESS

U — STATE — .
' [J Check if interested ONLY in Resident Schoo! training at Los Angeles.
‘ VETERANS. Give dote of Discharge
| Y Y L L L L T ]
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ki the Satellife Antenas

."quit,b--”a'mazing rotating BALL

- £t ar

MOUNTS TOP FENDER, SIDE FENDER,
TOP COWL, SIDE COWL, REAR DECK OR ROOF.

Y Mounts easily, quickly from the outside. New, simpli-
fied split-washer mounting base twists easily into
position beneath cowl. Reduces installation costs.

% Triple chrome, 3 section mast adjusts to any desired
angle. Length 25’’ to 57"°.

del BT-
8§ce : Y 48’’ Mylar 100% shielded, detachable cable.

r‘ ¥ Guaranteed in writing for the full life of the car.

The JENNA Weralyeting, G

7580 GARFIELD BLVD. - CLEVELAND 25, OHIO
World’s largest maker of automobile antennas!
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Look what's coming in
RADIO-ELECTRONICS

® Common Fallacies in Color TY Servicing
® Tape Recorder Test Adapter

* Ratn and Humidity Alarm

® Five European Hi-Fi Amplifiers

¢ Streamlining the One-Man Shop

® Improving Your Small Receiver

The JUNE issue of RADIO-ELECTRONICS goes on
sale May 22 at all better distributors and newsstands
SUBSCRIPTION RATES
| Year $4 2 Years §7 3 Years 39
RADIO-ELECTRONICS 154 West 14th Street New York, 11 N. Y.

wWwWw.americanradiohistorv.com

News
Briefs

SPACE GUIDANCE, Doppler navigation
and coded communications are among
the possible applications of the first
portable maser oscillator, announced by
the Polytechnic Research and Develop-
ment Co. of Brooklyn, N. Y. The funda-
mental principles of the maser were
described in RaDIO-ELECTRONICS, June,
1955.

The 20-pound unit is a sealed,
ammonia type oscillator which gen-
erates a 23.8701294-kmec signal. Its
stability exceeds one part in a billion.

A device for recirculating ammonia
back to its reservoir after 50 hours of
operation eliminates the need for aux-
iliary pumping equipment. The high

| vacuum essential to the system is

maintained by using a getter-ion tube,
which flashes periodically to remove
the residual and rare gasses. Stability
by the resonant cavity is assured by
a temperature control system.

FIVE NEW TV STATIONS reinforce the
nation’s networks this month:

WETV, Atlanta, Ga......__...

| KDUH-TV, Hay Spring, Neb.. . .

WBPZ-TV, Lockhaven, Pa. .82

30

. KTVU, Oakland, Calif.. N
4

9

WSUR-TV, Ponce, Puerto Rico. ..
WETV is an educational station.

WSUR-TV, Ponce’s second TV station,

is an affiliate of San Juan’s WAPA-

| TV, channel 4.

Call letters have been amended:

WECT, Wilmington, N. C...._....__.... 6
(formerly WMI'D-TV)
KOCO, Enid, Okla........___.. S

(formerly KGEO-TV)
Our March issue reported new call
letters, WNEP-TV, for WARM-TV,
Seranton, Pa., channel 16. WNEP-TV

| is the result of a corporate merger
| between WARM-TV and WILK-TV,

Wilkes-Barre, Pa., channel 34. The
latter station will temporarily remain
on channel 34 as a satellite.

Our total of US operating stations
is now up to 539 (444 vhf and 95 uhf).
Of these, 31 are noncommercial.

RADAR NAVIGATORS are scheduled to
go into operation in the New York
Air Traffic Control Area. Made by the
Decca Radar Navigator ‘Co., London,
England, the installation will be used
initially by New York Airways heli-
copter service. However, it may develop
into a test of the svstem to see if it
can solve the air traffie-control problem.

The system provides area coverage
particularly suited to helicopter service
and does not confine pilots to main air
lanes. The basic unit of one master and
three slave stations, placed 70 miles
apart, sends up a continuous pattern of

RADIO-ELECTRONICS
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For & Real OPPORTUNITY, Look Into

\{W | N Devry Tech can prepare you for

- ’ a profitable future in many
branches of Electronics from

INDUSTRIAL
ELECTRONICS

COMMUNICATIONS

Now that Electronics AUTOMATION
is so important in our ELECTRONICS
daily lives...now that indus-
try is moving so rapidly into
Automation and Industrial Elec-
tronics, good job opportunities
for the trained man never ap-
peared brighter than they do today.
To prepare to enter the field of
Electronics, one of the modern
(i o memvels of the 20th Century, you need no advanced education. Believe TELEVISION
'4'1?’—:-‘ it or not, you don't need previous technical experience either.

COMPUTERS

k4 AOms Men 17 to 55, send coupon below for FREE facts! Learn how
borers, you may get ready to enter this fascinating, profitable field
s, farmers, in your spare time at home or in day or evening classes in

‘salesmen, men of . . . N
hoolly every cafing our well-equipped Chicago or Toronto laboratories.

~ have taken the DeVry a Send for FREE BOOKLET! YOUR OWN
Tech program and todoy g‘ l—;‘,;;%' EREE tElectronics and YOU”’ SERVICE SHOP
 have better jobs or Elece f)\( ,&" shows how you may take
tranic service shops of their 5\:’; EMPLOYMENT advantage of the oppor-
own — REAL PROOF of the SERVICE tunities in this fast-

effactive training offered by
DeVry Tech.

DeVry Tech’s effective growing_field.

% employment service
1y is available to all
’ graduates at no
additional cost.

ﬂBVry:fW STITUTE

CHICAGO 41, 1L, Formerly DeFOREST'S TRAINING, INC.

Accredited Member of National Home Sfedy Council

MAIL TODAY FOR FREE FACTS

DeVry Technical Institute

4141 Belmont Ave., Chicago 41, lil,, Dept. RE-5-O

Please give me your FREE booklet, "Electronics and YOU,”
ond tell me how | may prepare to enter one or more
branches of Electronics os listed above.

Name Age
PLEASE PRINT

Street Apt.

City Zone State
[} Check here if subject to Military Training.

DeVry Tech’s Canadian Training Center is located at
2043 626 Roselawn Avenue, Toronto 12, Ontarie

“One of North Amerita’s
Foremost Electronics
Troining Centers”

MAY, 1958 7
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NEWS BRIEFS (Continued)

radio waves which gives the pilot a
reference grid by which to navigate.

NEW STEREO DISC system was an-
nounced by CBS. Press time was too
early to permit learning details, which
were to be described at the Institute of
Radio Engineers’ convention in New
York City, by Peter Goldmark, William
Bachman and B. B. Bauer, but it was
understood that it would resemble the
Westrex system.

DEAF MAN HEARS AGAIN thanks to a
combination of surgery and electronics.
According to Press Medicale (Paris,
France), when tumors blocking his ears
were removed, the hearing structure
was also destroyed. A miniature coil
was imbedded in his ear, with one end
connected to the hearing nerve. A sep-
arate unit containing a miecrophone,
amplifier, and large coil is used as ex-
ternal equipment. Audio signals fed to
the large coil induce electric currents in
the coil attached to the hearing nerve.

The patient can now distinguish some
words, although sounds he hears are
said to be distorted and metallic.

AUTOMATIC FACTORIES of the future
were foreshadowed in a recent demon-
stration of the Digitape electronically
controlled metal-parts production line.
The new technique wus shown to a large
press delegation by Hughes Aircraft
Co. at Los Angeles.

The Digitape technique arranges elec-
tronically controlled machines to per-
form operations in sequence, thus turn-
ing out a complete part that may
require several operations of different
types. The battery of machines demon-
strated consisted of a milling machine,
a combination drill which alone permits
selection of any of 20 drill sizes and a
boring machine for larger holes.

The electronic portion of the system
consists of computerlike elements using
transistors and diodes, and is actuated
by punched tape. The tape is automat-
ically switched from muachine to ma-
chine during the sequence of operations,
so that work can be started on a new
production run without waiting for all
operations to be finished on the last
piece of the old run.

This flexibility combined with auto-
matic sequencing is precisely the new

Ay

S
"'\\ =r 4
4 R Sk BN Nl

The elect

and essential feature of this technique.
Electronically controlled single ma-
chines have been used, and the complete
automatic fabrication of a single part
is possible by mechanical means, using
a large number of machines, each per-
forming a single operation. The new
system has two main and immediate
advantages. The first is its great flex-
ibility, permitting it to perform a large
number of operations without the ex-
pensive tooling up that at present
makes short runs so expensive. Thus
small numbers of parts or even a single
experimental item may be made eco-
nomically. The second is the great sav-
ing of time in fabricating small num-
bers of parts, which would normally
progress very slowly through a ma-
chine shop. A third and very important
advantage is that spare-parts invento-
ries can be cut down drastically. In-
stead of holding a large stock of rarely
called-for repair parts, the tape can be
stored and a new part machined when-
ever needed.
|

Calendar of Events
| Western Joint Computer Conference,
| May 6-8, Ambassador Hotel, Los An-
geles, Calif,

National Aeronautical & Naval Elec-
tronics Conference, May 12-14, Dayton
Biltmore Hotel, Dayton, Ohio.

Spring Assembly Meeting of Radio
Technical Commission for Marine Serv-
ices, May 13-15, Benjamin Franklin
Hotel, Philadelphia, Pa.

1958 Electronic Parts Distributors
Show, May 19-21, Conrad Hilton Hotel,
Chieago, Il1l. Rapio-ELECTRONICS and the
GERNSBACK LIBrRARY will exhibit in Room

601. (This is a closed show for manu-
facturers, representatives and distrib-
utors,)

EIA Conference on Maintainability of
Electronic Equipment, May 27-28, Uni-
versity of Pennsylvania, Philadelphia,
a.

Armed Forces Communications and
Electronics Association’s Show, June
4-6, Sheraton Park Hotel, Washington,
D ¢

National Symposium on Production
Techniques, June 5-6, Hotel New York-
er, New York, N. Y.

Southwest Iligh Fidelity Show, June
6-8, Shamrock Iilton Hotel, Houston, |
Tex.

National Convention on Military Elec-
tronics, June 16-18, Sheraton Park Ho-
tel, Washington, D. C.

French Electronic Components Show, |
TLJune 20-26, 23 Rue de Lubeck, Paris. J

END

ronically controlled production line. At left is the milling

machine: center, the drill, and foreground, the boring machine.
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5% CATALOG

404 ricis

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...

Latest Hi-Fi Systems and
Components

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

Recorders and Supplies

Public Address Systems and
Accessories

TV Tubes, Antennas and
Accessories

EASY-PAY
TERMS:

Only 10% down
Available on orders
over $45.

Fast handling—
no red tape.

Amateur Receivers,
Transmitters, Station Gear

Test & Lab Instruments

Specialized Industrial
_ Electronic Equipment
= —— Huge Listings of Parts, Tubes,
H i ’ ‘ ’ B k
g featurmg.: Transistors, Tools, Books
ALLIED’'S money-saving knighit-kits:
3 Finest electronic equipment in money-saving kit form.
' Qver 50 quality kits available—Hi-Fi amplifier, tuner
. and speaker kits, Hobby kits, Test Instruments, Ham
' Kkits (see our KNIGHT-KIT values elsewhere in this pub-
| lication). ALLIED KNIGHT-KITS are easiest to build and
they SAVE YOU MORE.

EVERVYTHING IN 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
aLL1IED-Recommended complete systems. Own the
best in Hi-Fi for less!

send for the leading
electronic supply guide

ALLIED RADIO CORP., Dept. 2-E8
100 N. Western Ave., Chicago 80, Il

ALLIED RAD

World’s Largest Electronic Supply House

[] Send FREE 404-Page 1958 ALLIED Catalog

-
A SA LT

Address

Name I

O

City Zone State.

L-------------—J

MAY, 1958 9

WWW.americanradiohistorv.com


www.americanradiohistory.com

10

New Transcription-Type

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

- | The Collaro CONTINENTAL, n{-u? '

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 TC-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. D-016.

ROCKBAR CORPORATION
MAMARONECK, N. Y.

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

www americanradiohistorv com

LET’S STOP PAY TV

Dear Editor:

During the four years I have sub-
scribed to RADIO-ELECTRONICS I have
read a number of interesting and
entertaining discussions in the Corre-
spondence column. Until the pay TV
issue came along I have never entered
the ring. However, this is sonething I
cannot overlook.

Television is our main entertainment
facility at home. The programs we
watch are being paid for by the adver-
tisers and in turn by us. Then, too, we
have to buy the set. Why should we be
deprived of much of this entertainment?
Why not stop this corruptive idea,
which would seriously injurc the bless-
ings of our democratic way of life?

I suggest that you attach a petition
to the next issue of RADIO-ELECTRONICS
demanding legal action against pay TV
on the behalf of the readers. T am
confident that at least 95% of your
readers would sign such a petition.
This problem concerns us and we must
solve it. Let’s do it now before it gets
later than vou think!

M. CIKETIC
Los Angeles, Calif.

JUST FIX IT

Dear Editor:

The article “Do You Do a Maximum
or Minimum Job” by Art Margolis in
the December, 1957, issue certainly
needs some honest clearing up. Some of
these writers are tryving to teach their
customers the gentle art of repairing
their own sets while fixing them and
apologizing for each tube, resistor, dead
rat or what-not they replace. I am not
in the habit of running to my customers
and saying, “Look, mighty sir, this tube
has a silvery, pink or green glow and
do you, august sir, agree to a new tube
which I will guarantee for ever and
ever!”

My customers let me do my work and
I tell them nothing except that their
set is economically beyond repair or
that there may be some abnormally
high fee necessary and I would like
their OK to go ahead with the job.

For years I have given my customers
an honest estimate of charges for work
to be done. If they don’t want the set
repaired, they pay me for the estimate.
I never worry about the customer who
doesn’t want to pay more than a couple
of dollars to jack up his set and slip
a new chassis under it. They generally
return to me later, and of course sadder,
and then they are my customers.

I do not do cheap jobs. It is the best

(Continued on page 14)
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MAY,

EFFECTIVE
JOB FINDING

The Master Course in Elec-
tronics will provide you with
the mental tools of the elec-
tronics technician and pre-
pare vou for a First Class
FCC License (Commercial)
with a radar endorsement.
When you successfully com-
plete the Master Course, if
you fail to pass the FCC
examination, you will receive
a full refund of all tuition
payments.

Get your FCC
Commercal License
—or your money back

SERVICE HELPS CIRE

TRAINEES GET
BETTER JOBS

HERE'S PROOF
FCC LICENSES

ARE OFTEN SECURED
IN A FEW HOURS

WITH QUR
COACHING

EMPLOYERS

“License and $25 raise due to Cleveland Institute training”

“T sat for and passed the FCC exam for my second class license. This meant a pro-
motion to Senior Radio Techniecian with the Wyoming Highway Department, a $25
a month raise and a District of my own for all maintenance on the State’s two-way
communication system.

I wish to sincerely thank you and the school for the wonderful radio knowledge you
have passed on to me. I highly recommend the school to all acquaintances who might
possibly be interested in radio. I am truly convinced I could never have passed the
FCC exam without your wonderful help and consideration for anyone wishing to

help themselves.”
CHARLES C. ROBERSON
Cheyenne, Wyoming

Name and Address License Time
John H. Johnson, Boise City, Okla. 1st 20 weeks
Prentice Harrison, Lewes, Delaware 1st 27 weeks
Herbert W. Clay, Phoenix, Arizona 2nd 22 weeks
Thomas J. Bingham, Finley, North Dakota 2nd 9 weeks
William F. Masterson, Key West, Fla. 2nd 24 weeks

MAKE .JOB OFFERS
LIKE THESE TO OUR
GRADUATES EVERY

MONTH

Act Now!

1958

Employers Make Job Offers Like These
To Our Graduates Every Month

Broadcast Station in lllinois: "We are in need of an engi-
neer with a first class phone license, preferably a student of
Cleveland Institute of Radio Electronics; 40 hour week plus
8 hours overtime."

West Coast Manufacturer: 'We are currently in need of
men with electronics training or experience in radar mainte-
nance. We would appreciate your referral of interested per-
sons to us."

Cleveland Institute of Radio Electronics
Desk RE-17, 4900 Euclid Bldg., Cleveland 3, Ohio

Your FCC Ticket
is recognized by
employers as proof
of your technical ability

Tlease send Free Boollets prepared to help me get ahead in Electromics.
1 have had training or experience in Electronics as indieated below:

O Military OO0 Amateur Radio [ Telephone Company
] Ragio-TV Servicing {1 Broadeuasting [0 Other  ssp e cnm mmm——_—
{0 Manufacturing [ Home Experimenting
In what Kind Of WOIk Sr€ YOU NOW NEIEEA B i iimesromsassisemsesars oo saes e et r s ea et £ 242 484844 o7 Sea ol b i
In what braneh of Flectronics are yvou interested?
BEATIIC. ..o eee e oo e . wmsema s 4 4255 st s s et ALO.oieee Address...
L] TGP SU PR PO L Zone.....
AW AW I m M e DN W MW E ST IS DN M M MW MW mm W G W W mm W W OW B W W W S
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SERVICE MAN—SALESMAN —DEALER—JOBBER
HOME WORKSHOPPER—PROFESSIONAL REPAIRMAN THEY All SAY

[t

THIS NEW
100 WATT
"Quick Fot”

SOLDERING GUN by

This lowest priced electronic soldering gun on record has other exclusive features
that would make it preferred regardless of price.

® |t's smaller, slimmer, more compact — beautifully balanced — handy as your hand.

® It's lighter — weighs only 19 ounces. Doesn’t tire you. And only
® Heats in 3 seconds on ordinary 110-120 Volt AC, 60 cycle.

® Cools quickly too when trigger is released. $

® Has automatic spotlight that's focused on the tip.

® Has long reach, long life soldering tips that are replaceable and interchangeable with

hot-cutting or flat iron finish-repair tips. LlST
® Sturdy, ebony black plastic handle and housing are heat and impact resistant.

IDEAL FOR 90% OF ALL YOUR SOLDERING REQUIREMENTS
OTHER POWER TOOL LEADERS

< _b 8 SAWS IN 1

SPEED | g
%' POWER DRILL u’% _POWER SAW

’ $ 95 Has no equal. Cuts almost anything

1000-3000 RPM as needed, on 120 e 29 LIST smoothly, swiftly — 2 x 4’s in sec-
" > . .

Volt AC/DC. Speed change quick, 6{?“’3 < o onds, 12" steel, plastics, conduits.

positive. Provides just the right = ;i’ Cuts circles, scrolls, dovetails,

speeds for different jobs. Geared straight lines or angles. Makes own starting holes.

Jacobs chuck. All you need in an electric drill in this 14 Blows sawdust off guide lines. 3 blades, coarse, me-

1 tool. With attachments — it is a whole work shop. dium, fine. Operates on 110-120 Volt AC/DC.

PRODUCTS' INCQ 5808 NORTHWEST HIGHWAY, CHICAGO 31, ILL.

(Export sales, Scheel International, Int Chicaga)
ALL WEN PRODUCTS ARE SUPERBLY MADE — U.L. APPROVED — FULLY GUARANTEED

r_

12 RADIO.ELECTRONICS
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NRI'S PROFESSIONAL TELEVISION TRAINING

A Fast Way To
Reach The Top

In'TV Servicing

Oldest and Largest Home Study Radio=TV School
Trains You 1o Fix Any Set Easily, Quickly, Correctly

Professiona] Television Servicing is a
field for the trained man, for the expert.
The man who knows a “little”’ will soon
be left behind. Time wasted in locating
defects by “trial and error’ methods can
cost you money; easily made mistakes can
mean callbacks, unhappy customers, even
parts that cost money to replace.

Take time to get the training you need
to get ahead, enjoy the high pay jobs.
That is what NRI’s Professional Tele-
vision Training can do for you. /¢ /s not
for the beginner. NRI's Professional Tele-
vision Training is planned for the man
with some knowledge of Television or
Radio but who realizes his need to know
more; so he can make Television repairs
more quickly, confidently and accurately.

All-Practice Method

NRI’s Professional Television Training
is practical, complete. You do more than
read about circuits or just build them.
NRI is all-practice, guided training. NRI
has spent years in developing training
equipment you use to conduct Television
Servicing experiments, make tests and
thoroughly understand the causes and
effects of Television problems. You get
practical experience, first hand knowledge
of Television Receiver defects, learn how
to diagnose them and how to service them.

All equipment is yours, to keep. The
professional quality 5" Oscilloscope you
build will be a valuable part of your Serv-
icing Equipment. You get other kits, de-
veloped to speed your knowledge and
confidence, including a 17" picture tube

“The man who
learns more...
earns more’’

The professional TV Serviceman earns
good money, enjoys respect and the op-
portunity of a secure, growing profes-
sion. But you can’t afford 10 “guess.” You
must have training to succeed. NRI can

provide it for you. QW

FOUNDER

MAY, 1958

Scientifically Developed Equipment for Training
Makes Learning Fast, Efficient, Practical

and all components for 2 TV receiver that
you build to learn circuitry and make
tests; setting up defects just as they might
occur in actual servicing.

Color TV Manvals Early

The day you enroll, NRI sends you spe-
cial Color TV manuals to give you knowl-
edge of this growing phase of TV. Full
color pictures, diagrams help speed your
training.

There is no better way to get Profes-
sional Television Training than through
NRI. NRI is the oldest, largest home
study Television-Radio school. For over
40 years, NRI’s business has been TRAIN-
ING men for success in Television-
Radio. NRI graduates hold jobs in every
part of the industry. NRI methods are
tested, proved. You train at home in spare
time, get personal attention from instruc-
tors who are specialists in Television
techniques.

Not For Beginners

NRI's Professional Television course
condenses knowledge and experience
that would take years of hit-and-miss
learning. You learn how experss diagnose
and repair TV defects. You are shown
professional techniques to help you service

www americanradiohistorv. com

ANY MAKE, ANY MODEL Television
receiver properly and without wasted
time and effort. You know the “‘what’’ and
the “why”” of TV Servicing so you can
compete with other professionals.

Send For FREE Catalog

Mail the coupon now for free catalog of
what you learn, equipment supplied. Cost
of entire course, all training equipment,
Color TV manuals, etc. is low. Monthly
terms if desired. NATIONAL RADIO INSTITUTE,
Dept., 8EFT, Washington 16, D. C.

National Radio Institute
DEPT. 8EFT, WASHINGTON 16, D. C.
Please send my FREE copy of “How to

|
|
|
|
|
Reach the Top in TV Servicing.” Tunder- |
stand no salesman will call. |
|
|
]
|

Name oo Age___
Address. .o |
Gity: - B _Ees Zone.__State._ :
Accredited Member National Home Study Council l
_________________ -
13
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Manufacturers of quality electronic
equipment in kit form.

TRANSISTOR
and Crystal Diode

TESTER

in kit form

Model T-65
only $39.95

60% of all 1958 electronic equipment will include transistors and diodes.

PACO, the only test instrument kit line produced under the auspices
of a major test equipment manufacturer, is the first to bring you a compre-
hensive transistor tesier in kit forin —available at your local distributor. This
is the instrument you must have to maintain modern electronic equipment!

Produced in accordance with the recommendations of leading transistor
manufacturers, PACO’s T-65 provides comprehensive tests for I, gain, leak-
age, shorts, etc., on low, medium and high-power transistors of both the p-n-p
and n-p-n types, as well as tetrode transistors.

25 YEARS OF PRECISION KNOwW-HOwW
IS YOURS IN PACO KITS

MODEL Vv-70 VACUUM TUBE VOLTMETER KIT
¢ wide-range * peak-to-peak NET PRICE: $31.50 __ .

MODEL B-10 BATTERY ELIMINATOR KIT
¢ less than 0.3% ripple ¢ no external filters required
NET PRICE: $41.95

MODEL G-30 RF SIGNAL GENERATOR KIT
* 160 Kc to 240 Mc in 8 bands + 120 Mc fundamental
NET PRICE: $28.50

MODEL G-30-PC  Same as Model G-30 but with pre-wired
and precalibrated front end.

MODEL $-50 5” CATHODE RAY OSCiLLOSCOPE KIT
¢ push-pull vertical and horizontal amplifiers. L i e
NET PRICE: $49.50

MODEL C-20 RESISTANCE-CAPACITY-RATIO BRIDGE KIT
* 10 mmfd to 2000 mfd ¢ Y% ohm to 200 megs f
NET PRICE: $20.95 w4

MODEL T-60 TUBE CHECKER KIT
¢ full free-point lever selector system
NET PRICE: $38.75

MODEL Z-80 RF-AF SIGNAL TRACER KIT
¢ High gain RF & AF amplifier

* Visual--audible indicator NET PRICE: $29.50 __...u

MODEL M-40 HIGH-SENSITIVITY V-O-M KIT
¢ 20,000 ohms/volt DC ¢ 10,000 ohms/volt AC
NET PRICE: $31.50 e et oo e

P Available and on display at leading electronic parts distributors.
Write for free descriptive bulletin.

'PJA|C|O|eLECTRONICS CO., INC.

70-31 84th Street, Glendale 27, Long Island, New York

A DIVISION OF pMCIsIONApparulus Company, Inc.

Export: 458 B'way, N. Y. 13, U.S.A,, Canada: Atlas Radio Corp., Ltd., 50 Wingold Ave., Taronto 19.
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CORRESPONDENCE (Continued from p. 10)

way to lose a customer you don’t
really want. 1 repair a set the way I
know how or nothing doing. I haven’t
lost a thing by doing this and some of
you boys who are afraid of losing two-
bit customers can chew on this for a
while.

Please have enough faith in your
professional service to the public, to
let them remain the public. They have
their job and you have yours. If repair-
ing radio and TV sets were so simple,
they wouldn’t need you in the first
place, and wouldn’t have called.
Clearwater, Fla. Howarp L. Nowry

FAST-MOVING ELECTRONICS
Dear Editor:

Here are two indications of how
swiftly progress in transistor develop-
ment is being made.

In my article “More About Tran-
sistor Types,” in the November, 1957,
issue, I stated that double-diffused
transistors were not yet commercially
available. No sooner had that issue hit
the stands than Charles Clough of
Texas Instruments (TI) wrote to say
that since the article was written TI
had introduced four models of “diffused-
junction silicon transistors” which he
said were actually double-diffused.

In the December issue, readers noted
my prediction (page 109) that the
high-frequency transistor of the fore-
seeable future would be a micro-alloy
thin-base unit. In that same issue (page
6) you may have noticed this prediction
reduced to fact. Philco has introduced
just such a transistor, which they ecall
the MADT model.

In this field you have to keep running
just to stand still!
Cambridge, Mass. PauL PENFIELD, JR.

WHY WIND COILS?

Dear Editor:

Why is it that most authors of con-
struction projects have an aversion
to using commercially available coils?
In most of the projects in your maga-
zine there is the necessity for winding
at least one coil.

Looking at the practical side of these
construction projects, it seems that the
majority of people who build them
would prefer using available coils.
Using the article “Vanguard 108” by
Richard Graham in the January, 1958,
issue as an example, how many people
have a rell of No. 16 tinned or No. 30
enameled wire? Few, if any. To wind
these coils, which require only a few
inches of the specified wire, the builder
must purchase a roll of several feet
of the wire. This is expensive and the
chances are that he’ll never need the
wire again. Oh yes, I forgot to mention
the necessity of obtaining the specified
coil forms.

\With the thousands of commercially
available coils on the market, I see
no reason why the coils in the Van-
guard converter could not be ready-
made.

(Continued on page 16)
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MR. ELECTRONICS

It you're willing |
to lose your job tomorrow

to a technically-trained man,
turn the page, mister

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 surc of holding your technical job,
even if the brass is firing instead of hiring.

AN:
N

The “how” is advanced, professional home study training in
Electronic  Engineering Technology including SERVO-
MECHANISMS; COMPUTERS; RADAR: AUTOMATION;
AERONAUTICAL ELECTRONICS; BROADCASTING;
COMMUNICATIONS AND MANUFACTURING, and the
ELECTRONIC PRINCIPLES ASSOCIATED  WITH
GUIDED MISSILES, TELEMETERING, ASTRONAU-
TICS, and INSTRUMENTATION. You don't have to be
a college graduate. You do have to be willing to study—
at home. You can do it while holding down a full-time job.

puters, telemetering, automation, instrumentation and other
applications.

How good is CREl training? Ask an clectronics cngineer. Ask a
radio station engincer. CREI courses are accredited by the
Engineers’ Council for Professional Development; CREIL 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,
Canadian Broadcasting Corp., Trans-Canada Airlines, 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).

What's the next step? Certainly get more information than we
can crant into one page. Fill out and mail the coupon below
today. or write Capitol Radio Engineering Institute, Dept.
145-E, 3224 16th St., N.W., Washington 10, D. C.

CREI ALSO OFFERS RESIDENCE TRAINING at the same high technical
level in Washington, D. C. Classes start at regular intervals. Qualified
residence school graduates carn degree, “Associate in Applied Science.”
Check coupon if you prefer residence study.

VETERANS: if eligible for training under the new G.L Bill of Rights,
check the coupon for full information.

Thousunds have. Since 1927 CREI has Fm————— =10
provided alert young men with the tech- MA"_ “'“s [:[][IP[]N hruk FREE BuuK'_ET! NOT FOR BEGINNERS I |
[ . A p , . - . you have had a high school
nical 'kr_qc_m ledge [hdF leads to more re ] Y ucation e Sexm el 1
sponsibility, more job security, more | CAPITOL RADIO ENGINEERING INSTITUTE electronici—and realize the |
money. And CREI has cqnstzmtly kept i ECPD Accredited Technical Institute Curricula ® Founded 1927 L‘E:Me‘gg:'?:";;ek'e.";f);‘;gc?r: |
pace with the rapid expansion and prog- | Dept. I45-E 3224 16th St, N.W., Woshington 10, D. C. ;of, ‘;e;;efq:';,f,';“,';, ok |
ress in clectronic achievement. I Please send me your course outline and FREE illustrated Booklet :‘:’O':?cs s’e‘;czjyerizr:g:inig.ngfsler:: |
e [eR e e e e “Your Future in the New World of Electronicsf' el d.esclribing quired for admission fo l
mentals and takes you leong at your own I opp?rtunn.ues c.nd CRE! home study courses in Practical Elec- C:!El RﬁSl.dence Scho:.)l.) i

tronic Engineering Technolcgy. Please fill in the following
speed. You are not held back by a class, | . . . information: |
) K . h CHECK [} Radar, Servo and Computer Engineering Technology
not PUShLd to keep up with 0[' ers. You I FIELD OF ) Electronic Engineering Technology EMPLOYED |
set your own pace. CREL instructors | GREATEST [1 Broadcast (AM, FM, TV) Engineering Technology e
guide you through the lesson material * |NTEREST g U Television Engineering Technology TYPE OF |
and grade vour written work personally. I /[0 Aeronautical Electronic Engineering Technology PRESENT WORK |
You master the fundamentals, then get | N O |
. . ame e.
into more advan.ce(.l phases of electrqmc I ¢ EDUCATION: l
engineering principles and practice. I Street YEARS HIGH SCHOOL ... }
Finally you may elect training in highly YEARS COLLEGE o I
specialized principles of electronic en- | Gty i iiae Zone State ELECTRONICS |
gineering techno]ogy as applied to guided Check: [ Home Study [ Residence School [ Korean VYeteran EXPERIENCE oo
missiles, servomechanisms, radar, com- b= — mm s o e <
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Customers Impatient?
It’s full speed ahead

with
Centzalab.

Hi-Kap*
Ceramic
Capacitor
Kits

£ -
o

No delays! Tt’s always smooth sailing when you use Centralab
ceramic capacitor kits. No extra trips to your distributor, no wasted
time. The units you need are on hand when you need them.

To keep you on an even keel, these heavy gauge steel kits contain
balanced inventories of the most frequently used values. Individual
values are prominently and clearly labeled, so you can locate the
Hi-Kap you need, instantly. The new rigid plastic package perma-
nently separates and protects the units—yet is easily opened to
remove a single capacitor.

So don’t be left at sea. Ask your distributor about these four time-
saving kits—and while you’re at it, be sure to get your free copy of
Catalog 30, listing the full line of Centralab capacitors and other
quality components.

FREE: $4.75 cabinet (4"x7"x11") with each kit.

D6K-200 Kit—200 Tubular Ceramic BC Hi-Kaps (27 values)
DDK-200 Kit-—200 Standard Ceramic Disc Hi-Kaps (31 values)
TCK-80 Kit— 80 TC (Temp. Compensating) Hi-Kaps (40 values)
HVK-150 Kit—150 High Voltage Disc Hi-Kaps (19 values)

Centralab products are listed in COUNTERFACTS, PHOTOFACTS, and
THE RADIO-ELECTRONIC MASTER.

A DIVISION OF GLOBE.UNION, INC.
922EE. XEEFE AVE. « MILWAUKEE 1, WIS,
In Conodo: 804 Mt. Pleasont Rd. « Toronfo, Ontario

*Trademark ® D-5829 ’

SWITCHES - PACKAGED ELECTRONIC CIRCUITS « CERAMIC CAPACITORS
CONTROLS « ENGINEERED CERAMICS . SEMI-CONDUCTOR PRODUCTS

16
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CORRESPONDENCE (Continued from p. 14)

I have been building magazine proj-
ects for many vears and when I see a
home-wound coil, I pass it up.
Chicago, Il KEN GREENBERG

(The J. W. Miller Co. has a very
complete line of coils and trans-
formers on the consumer market, but
their catalog does not list coils that
may be used as exact replacements for
L1, L2, L4, L5 and L6 in the Vanguard
108. As frequency goes up, the coil’s Q
becomes increasingly important. Also,
coils with the required Q and indue-
tance are not available with taps or
additional windings as needed. You
may consider that the transformer
formed by L5 and L6 could possibly be
replaced by a shortwave antenna coil
designed for 6-10 mc or so. This would
work, but then vou would have to tune
it with a capacitor of around 200 ggf or
more. The high ratio of capacitance to
inductance would not permit the user
to get optimum performance from the
combination.

J. W. Miller type 1454 and 1456, 88-
108-mc antenna and oscillator could
have been used for L1 and L4, respec-
tively, with slight modifications in the
circuit. There is one drawback. These
coils are not listed by many mail-order
catalogs and are not stocked by many
radio parts suppliers. Most retailers
are reluctant to order single units
such as this and the manufacturer
doesn’t sell retail.

We feel that it is doing you and
other readers a disservice to specify
an item when we know that it is not
universally available and that many
readers will have trouble in getting it.
Similarly, why specify a coil that may
cost $5 when you can wind it for about
one-tenth the price.—Editor)

WHERE DO YOU TURN?
Dear Editor:

What is happening to the radio parts
retailing industry? I’ve been an active
experimenter and constructor for over
25 years and I’ve never seen conditions
more discouraging. Sales personnel
don’t know what they have in stock
nor are most of them even remotely
aware of the characteristics or appli-
cations of even the most common com-
ponents. They are only interested in
pushing TV and radio replacement
parts.

Manufacturers are continuously in-
troducing new components of interest
to the experimenter, but retailers and
distributors are not cooperative. Try
and get a photocell, a set of all-wave
coils for a receiver, or a sensitive relay.
Most manufacturers don’t sell retail
and retailers won’t accept orders for
single units.

Recently I decided to build the Twin-
Coupled Amplifier from details in the
November, 1957, issue. I went from
store to store trying to obtain any of
the four brands of output transformers
specified for the amplifier. All stores
carrvied products made by at least two
of the four manufacturers, but none

(Continued on page 20)
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Do you WISH you
were EMPLOYED
in ELECTRONICS? ;

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

An FCC commercial (not amateur) licensce is your ticket
to higher pay and more interesting employment. This
license is Federal Government evidence of your qualifica- o7
tions in electronics. Employers are eager to hire licensed

technicians. '\‘”z
3%

Which License for Which Jobs X

The THIRD CLASS radiotelephone license is of value 3);',1‘
LS

primarily in that it qualifies you to take the second class Pl

examination. The scope of authority covered by a third iy
class license is extremely limited. ;}’“'/"
The SECOND CLASS radiotelephone license qualifies ’;1“["’\‘
you to install, maintain, and operate most all radiotele- s{‘
phone equipment except commercial broadcast station "i'”."‘
equipment. § r;‘
The FIRST CLASS ridiotelephone license qualifies ‘,{"
you to install, maintain, and operate every type of radio- "‘ .‘{
telephone equipment (except amateur, of course) includ- e
ing all radio and television stations in the United States, ;‘

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

The Grantham
Communications Electronics Course

prepares you for a FIRST CLASS FCC license, and it
does this by TEACHING you electronics. Each point is
covered simply and in detail, with emphasis on making
the subject easy to understand.

FCC-TYPE EXAMS

FCC-type tests are used
throughout the Grantham
course. Constant practice with
these FCC-type tests helps you
prepare for the actual FCC
examination.

OUR GUARANTEE

If you should fail the FCC exam
after finishing our course, we
guarantee to give you addi-
tional training at NO ADDITION-
AL COST. Read details in our
free booklet.

TWO COMPLETE SCHOOLS: To better serve our many
students throughout the entire country, Grantham School
of Electronics maintains two complete schools —one in
Hollywood, California and one in Washington, D. C.
Botlt schools offer the same rapid courses in FCC license
preparation, either home study or resident classes.

[N/}
¥
N
uN

(1505 N. Western Ave. K
Hollywood 27, Calif.
m

Hollywood
Division

=
Washington D.C.

Division

Phone: HO 2-1411

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

for FREE Booklet CLIP COUPON and
mail in envelope| or paste on postal card.

e

ranf/zam Sc/aoo/ OF ELECTRONICS

Get

Your First Class Commercial

F.C.C. LICENSE
12 VVI:-':eks!

Learn by Correspondence or in Resident Classes
Grantham School of Electronics specializes in preparing students
to pass FCC examinations. Correspondence training is conducted
from Washington and Hollywood; resident DAY and EVENING
classes are held in both cities. Either way, we train you quickly
and well = NO previous training required.

This booklet
FREE!

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

Hene's Proof...
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:

License  Weeks
James M. Farish, 926 Cardone Ave., Reno, Nev.. ..... ... Ist 12
Francis Krug, Station WNCC, Barnesboro, Pa. oo st 14
Steve Galvan, 1911 Brockwell, Monterey Park, Calif. .. . 1st 13
Douglas Moore, 5102 Flambeau Rd., Madison, Wisc.. Ist 11
Bernard Kirschner, 504 E. Fifth, New York, N.Y. 1st 12
Richard Meelan, 166 ferome St., Breoklyn, N.Y. . . 1st 10
Charles Page, General Delivery, Yuma, Ariz. . Ist 16
Edwin Harman, 6162 Bonner, North Hollywood, Calif.... 1st 12
Albert D. Meeleib, Box 136, Elrama, Pa. o st 12
Guido Elias, 66 S. Elliott PL., Brooklyn, N.Y. .. .. st 12

MAIL COUPON TO SCHOOL NEAREST YOU

| Grantham Schools, Desk 84-E

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.

T WM S R SR

Name. __Age

Address —
City_ _State
| am interested in: [] Home Study, [] Resident Classes

YR = = socme s e e — — —-——————l

-
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EVEN THOUGH THE DADDY OF

3 reasons why there are
NO printed circuits in Zenith TV chassis

i”l’” standard HANDcrafted circuitry means:
®

LESS SERVICE HEADACHES

i”I’” standard HANDcrafted circuitry means:

z EASIER SERVICING FOR DEALER
AND SERVICEMAN ALIKE

;ﬂl}ll standard HANDcrafted circuitry means:
3MORE SATISFIED CUSTOMERS
FOR ZENITH DEALERS

We think it’s worth the extra cost and extra care
of HANDcrafted standard circuitry to get the best performance and
least service headaches and so do thousands of dealers who would
sooner sell customer satisfaction than a price tag.

ZENITH RADIO CORPORATION

Chicago 39, lllinois l”l’
The quality go b fore the Zen fh ame goe %‘i
Backed by 39 y of leadership in radionics ex ly

Also makers of Ra d , High Fide Ifyl f uments df‘ ring Aids:

18 RADIO-ELECTRONICS
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PRINTED CIRCUITRY IS HEAD OF
ZENITH'S RESEARCH DEPT: THERE'S

NO PRINTED

IRCUITRY
N ZENITH

TV CHASSIS

*Even though Dr. Alexander Ellett, head of Zenith’s re-
search department, is recognized as the daddy of printed
circuitry through his work on radio proximity fuses, still
Zenith uses no printed circuitry in its TV chassis because it
means more service headaches and often causes service
delays.

QUALITY BY

ENITH

WWW.americanradiohistorv.com
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New AM-FM Tuner puts wide band FM,
wide rvange AM within your budget!

Completely new in styling . . . in engineering . . .

in performance . . . the

H. H. Scott model 300 AM-FM tuner embodies many new engineering features

found nowhere else.

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

detector.

e Circuitry is completely drift-free . . . without the need for troublesome AFC.
o Cross-modulation is minimized so strong local stations do not appear at several

points on the dial.

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

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

like Metro-
Jerome

Famous musicians

politan Opera singer

Hines choose H. H. Scott com-
ponents for their own homes.

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

Additional Technical Informa-
tion — Model 30

FM sensitivity 3 microvolts for
20 db of quieting; 2 megacycle
wide-band detector ; 10 ke sharp-
tuned whistle filter; outputs —
main, multiplex, tape; tuned RF
stage insures high sensitivity
and selectivity on both AM and
FM; two position AM bandwidth
for Normal and High Fidelity
programs ; size in mahogany ac-
cessory case 1516w x 5h x 12%d.
$159.95. Choice of handsome ac-
cessory cases at $9.95 and $19.95.

CITY.....

H. H. Scott, Inc., 111 Powdermill Rood, Maynard, Mass.

Export: E-5 Telesco International Corp.,
36 West 40th Street, New York City
"'RUSH me free copy of your completely new ¢otalog E-5.""

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

The new 300 is a perfect match
to H. H. Scott’s Best Buy Am-

plifier . . . the famous ‘$9".
This 22 watt complete amplifier
is only $109.95.This means that
for only $269.90 you can have a
complete H. H. Scott system.

seansccvessnaman

SHoOP060600660600000 [N '

s s STATR e o o
wWww.americanradiohistorv.com

CORRESPONDENCE (Confinued from p. 16)

stocked the required units. In some
cases, the clerks disclaimed any knowl-
edge of the specific parts. Others
admitted that they had seen manufac-
turers’ circulars describing the trans-
formers, but would not accept an order.

I started telephoning manufacturers’
sales representatives. The wusual an-
swer was that “ABC Electronics Dis-
tributors carries our complete line. If
they don’t have the type transformer
you need, they’ll order it from us.” The
distributors named did not have the
item in stock, but would order it if the
order was placed through a local re-
tailer. Some distributors claimed that
the desired transformer was a fast-
moving item and that they had sold
quite a few to retailers, but couldn’t
tell me where I could lay my hands on
one. Only through luck and persistence
was I finally able to locate the neces-
sary pair of transformers.

If I’'d known the trouble I was in
for, I never would have considered the
project. In the future, I'll submit the
complete parts list to a retailer and
will place the order only on an all-or-
nothing basis.
New York, N. Y, E. WILHELM

NOTE TO TV DXERS

Dear Editor:

A new publication, available from
the Government Printing Office, Wash-
ington 25, D.C., may be of interest to
serious TV dxers. Titled “Broadcasting
Stations of the World, Part 4,” it con-
tains information about FM and TV
stations outside the USA. It gives
frequencies, power and other technical
data. Information 1is arranged by
country and also by frequency. The
printing office number is: PR 34.659:-
957/Pt. 4. Its price is 75 cents.

Many other books and pamphlets
about radio, TV, and electronics are
available from the Government Print-
ing Office and a request will bring re-
cent lists to anyone interested.

RoOBERT W. WILLIAMS
Fairfield, Conn.

LIKE THAT AMPLIFIER

Dear Editor:

I would like to take this opportunity
to thank you for the wonderful ampli-
fier in RaAp1o-ELECTRONICS, November,
1957 (“Twin-Coupled Amplifier,” by
Norman Crowhurst).

I have completed the unit and have
kad it in constant use for about six
weeks. I believe it to be as clean
sounding an amplifier as I have heard. I
find its 15 watts more than ample and
its sound second to none. It has com-
pletely amazed some of the local deal-
ers. I hope that you will print an
article on a similar amplifier with
greater power. This is the first piece of
electronic equipment that I have ever
built from a schematic and you can
imagine how happy and proud I was at
my success and to acquire such an
instrument.

GEORGE E. Mock

’ Indianapolis, Ind. END

RADIO-ELECTRONICS
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WE'RE MAKING IT EASIER THAN EVER TO BECOME A WELL PAID
RADIO-TELEVISION SERVICE TECHNICIAN

" s

'RADIO-TELEVISION

SPRAYBERRY

BIG, COMPLETE KITS
of PARTS & EQUIPMENT

‘To help you learn fast the practical side
of Radio-Television, we
send you expertly engi-
neered training kits to
A test and assemble for
~ -~ interesting,
valuable

shop-bench

practice!

2

e The new Sprayberry
Training Television Re-
ceiver, built and tested
in 5 sections.

o Now offered . .. this fine
modern oscilloscope.

® You build this powerful
fwo-bsnd superhetero-
dyne radio receiver.

You build the
new Spray-
berry tester
—acomplete
18-range
Volit-Ohm-
Milliam- !
meter test
meter.

| (Radiaelevision|

x % « x This great industry is begging
for trained men . . . to step into good paying jobs
or a profitable business of their own! Our new
plan opens the doors of Radio-Television wide to
every ambitious man who is ready to act at once!

Men by the thousands... trained Radio-Television Service Techni-
cians...are needed at once! Perhaps you’ve thought about entering
this interesting, top paying field, but lack of ready money held you
back. Now—just §6 enrolls you for America’s finest, most up to
date home study training in Radio-Television! Unbelievable? No,
the explanation is simple! We believe Radio-Television must have
the additional men it needs as quickly as possible. We are willing to
do our part by making Sprayberry Training available for less money
down and on easier terms than ever before. This is your big oppor-
tunity to get the training you need...to sten into a fine job or your
own Radio-Television Service Business.

Complete Fucts Free—Act Now; Offer Limited

Only a limited number of students may be accepted on this liberal
and unusual basis. We urge you to act at once...mail the coupon be-
low and get complete details plus our big new catalog and an actual
sample lesson—all free. No obligation...nosalesman will bother you.

HOME STUDY TRAINING IN SPARE TIME

Under world-famous 27-year old Sprayberry Plan, you learn entirely
at home in spare time. Y ou keep on with your present job and income.
You train as fast or as slowly as you wish. You get valuable kits of
parts and equipment for priceless shop-bench practice. And every-
thing you receive, lessons and equipment alike, is all yours to keep.

LET US PROVE HOW EASILY YOU CAN LEARN!

Radio-Television needs YOU! And Sprayberry is ready to
train you on better, easier terms, that any ambitious man can
afford. Just $6 starts you! Mail coupon today ... let the facts
speak for themselves. You have everything to gain. Let us
prove the kind of opportunity that’s in store for you!

SPRAYBERRY Academy of Radio-Television

1512 Jarvis Avenue, Dept. 20-G,

‘o o o
Mail This Coupon Now—No Salesman Will Call
- Sprayberry Academy of Radio-Television
Dept. 20-G, 1512 W. Jarvis Ave., Chicago 26, IIl.
P_le_ase rush all information on your ALL-NEW Radio-Tele-
vision Training Plan. I understand this does not obligate me

and that no salesman will call upon me. Include New Cat-
alog and Sample Lesson FREE.

NAME .. Age

ADDRESS

CITY oo ZONE......STATE............. _I
— ———

WWW.americanradiohistorv.com
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TRY TELCO'S NEW GOLDEN INVADER,

the powerful antenna for VHF fringe areas

SUPER SHARP DIRECTIVITY
BEAUTIFUL GOLD ANODIZING

and UHF primary areas. Extensive tests NEW SNAP-LOCK DESIGN LR
prove its uni-plane design can pull in sta- AT THE
tions from as far as 200 miles away. Ghosts RECEPTION UP TO 200 PARTS

and co-channel interference are eliminated. MILES AWAY

The GOLDEN INVADER, for color or BHOW

black-and-white TV, comes pre-assembled

with the new Snap-Lock construction that

makes it easier to handle, easier to install. . g

Available in single bay (illustrated), two- No. A-8121 Smgle Bay....... List $29'95

bay or four-bay models. A-8122 Two-Bay............... .- 59.95

VALUABLE BONUS FOR YOU!

Enclosed with each TELCO GOLDEN INVADER is a spe-
cial Golden Bonus Certificate. Look for these Certificates
. . save them. They're valuable to you!

@ TELCO ELECTRONICS MFG. CO.

Division of G-C —Textron Inc.  Los Angeles 18, Cal. * Rockford, lll., U.S. A.

UNCONDITIONAL GUARANTY...

A Telco Exclusive! TELCO guarantees the GOLDEN

INVADER and all Telco Antennas to be free from defects

in materials and workmanship. This guarantee on the

Golden Invader is for three years. All other antennas ¢
are guaranteed for one year.

THE COMPLETE LINE OF TELCO POWER PACKED ANTENNAS

CONICALS YAGIS INLINES

- :

BOW TIES INDOORS ANTENNA KITS

Q )]
goou-too

60 olefo =
© 0o oe
oe oflelo o
oce Blevoe
oo ofule ¢
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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.

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

-
|
|
|
|
|
|
|
|
|
|
|
|
|

MAY, 1958

RCA INSTITUTES, Inc. Home Study Dept. RE-58

A Service of Radio Corporation of America

350 West Fourth 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
will call.

Name :

please print
Address ... . [P
City .. . ... Zone ...... ... State

Korean Vets! Enter discharge date ... ...

In Canada — RTA Victor Co., Ltd.
5001 Cote de Liesse Rd., Montreal 9, Que.

To save time, paske coupon on postcard.

23
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SENSING
PATTERN

™ - -
a oy

and read It here

on new Bell Labs machine

A new device invented at Bell Laboratories “reads” a numeral while it is being written
and instantly converts it into distinctive electric signals. The signals may be employed to
make a numeral light up in a display panel, as above, or they may be sent to a computer or

to a magnetic “memorv”’ for storage.
& o]

The writing is done with a metal stylus on a specially prepared surface. Two dots, one
above the other, are used as reference points. Seven sensilized lines extend radially from
the dots. Transistorized logic circuits recognize numerals according to which lines are crossed.

The concept of a number-reader has interesting possibilities as a new means of commu-

nication from humans to machines. For example,
in an adjunct to a telephone, it might provide inex-
pensive means of converting handwritten data into
signals which machines can read. The signals
could he transmilted through the regular telephone
network to a teletvpewriter or computer at a distant
poinl. In this way, a salesman might quickly and
easily furnish sales data to headquarters, or a
merchant might order goods from a warehouse.

Modern communication involves many more
fields of inquiry than the transmission and recep-
tion of sound. The experimental number-reader is
but one example of Bell Telephone Laboratories
work to tmprove communications service.

wWWwWw.americanradiohistorv.com

v
w—“-"

Tom Dimond, a B.S. in E.E. from the Uni-
versity of Jowa, demonstrates an experi-
mental model of his number-reading
invention. A similar device can also be made
to read alphabetical characters. Small size
and low power requirements result from
transistor circuitry.

BELL TELEPHONE LABORATORIES
World Center of Communications Research and Development

RADIO-ELECTRONICS
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FREE from HOWARD W.SAMS!...valuable all-steel

file cabinets with your purchase of PHOTOFACT—

the world’s finest TV-Radio Service Data

\\

!
FREE! FOR REGULAR PHOTOFACT SUBSCRIBERS

FREE! FOR PHOTOFACT LIBRARY PURCHASERS

(=)

| ! i
{ /

= | i - a i

!

NEW EASY-BUY PLAN

NO INTEREST

NO CARRYING CHARGE

AS LITTLE AS $10 DOWN
UP TO 24 MONTHS TO PAY

HOWARD W. SAMS & CO., INC,
| 2205 E. 46th St., Indianapolis 5, Irdiana

i [ Send details on your FREE File Cahinet offer and EASY-BUY Plan.
[ I'm a Service Technician: [_ full time; [] part time
get the full details of the HOWARD W. SAMS
money-saving way ito build your complete
profit-making PHOTOFACT Library ? Shop Name:

My Distributor is:

. - Attn.:

Address:

Zone State
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Overall view of two automatic testers high-
lights ‘“‘chain belt’’ where tubes are preheated in
preparation for tap tests. Operator loading tubes
checks pins for straightness.

—Automatiz unkadmg of ‘“‘good’’ tubes into
cartons comes after all tests have been made and

26

) 3

T o o e w -

‘_#-L—-L—_._. ,
Electronic brain of the tester is designed by

Sylvania so that any tube type can be tested simply
by plugging in its proper adapter (about the size of
a pack of cigarettes),

7

“incperatives ” sepa~ated. Rejects are dropped fo
conveyor belt, collected into bins, and scrapped.

RADIO-ELECTRONICS
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Sylvania Williamsport

matically tapped with 100 g {100 times gravity’s force).
Tube is tapped in two positions in two planes 90° apart—
first for opens; second for shorts.

—Tesar g the *zster. As a const..nt check on rhe ac-
curacy of the automatic tester—samples from each lot
tested, are retested on similar equipment used as a standard.
Records are kept of all tests serving as data to feed back to
design, manufacturing, and quality-control groups.

MAY, 1958

Close-up of tap test position. Herz each tube is auto-

—where automation is at
work to keep your tube stock

free from ‘inoperatives”

CLECTRONIC TUBE

SYLVANIA

SYLVANIA

\,\..—”
\\

FOR every four thousand tubes tested at Sylvania’s
plant in Williamsport, Pa., not more than one ‘“‘in-
operative” will escape Sylvania’s automatic testing
“dragnet” or reach your shelves.

Like Williamsport, all major tube-finishing plants
are equipped with automated testers designed and
built by Sylvania. Automation makes it possible to
test each tube individually and more efficiently for
opens, shorts, leakage and emission. As a result, Sylvania
maintains the industry’s lowest percentage of inopera-
tives. For you this means more efficient and profitable
servicing—bothersome, time-consuming returns are
kept to an absolute minimum.

Why not try using Sylvania exclusively as many deal-
ers do? You’ll find that’s the best way to profit from
Sylvania’s exclusive testing prograr.

SYLVANIA

Syrvania EvLecTric PrODUCTS INC.
1740 Broadway, New York 19, N. Y.
In Canada: Sylvania Electric (Canada) Ltd.
University Tower Bldg., Montreal

LIGHTING =« TELEVISION « RADIO <« ELECTRONICS
PHOTOGRAPHY ¢ ATOMIC ENERGY ¢ CHEMISTRY-METALLURGY

27
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Mr. Independent Service Dealer:

When you buy tubes

are you robbing yourself?
Not when you buy Raytheon TV and Radio Tubes

First of all, Raytheon has no factory TV-radio
service organization that competes with you
for profitable servicing business — you’re not
helping a “competitor’” when you buy Raytheon
Tubes.

Then, too, when you buy Raytheon TV and
Radio Tubes you get the finest quality tubes
money can buy — tubes designed for top per-
formance in all makes and models of receivers.
Raytheon does not manufacture sets and there-
fore must make tubes that will meet the rigid
performance requirements of the many sets pro-

LY'RE
w LIPS
4

duced — tubes ideal for all replacement work.

And last, but by no means least, when you
buy Raytheon Tubes you deal with local snde-
pendent tube distributors who are anxious to
give you the best in service and technical assist-
ance. They are eager to supply you with the
hundreds of helpful shop and sales aids Raytheon
makes available for you—helps that make your
job easier, more efficient and more profitable.

Make all of your tube dollars worls for you —
always ask your Tube Distributor for Raytheon
quality TV and Radio Tubes.

RAYTHEON MANUFACTURING COMPANY

Receiving Tube and Semiconductor Operations

NEWTON 58, MASS. CHICAGO, ILL.

55 Chapel Street

all these

Raytheon makes }

9501-Grand Ave. (Franklin Park) 1150 Zonolite Rd. N.E.

Receiving and Picture Tubes, Reliable Subminiature and Miniature Tubes,
Semiconductor Diodes and Transistors, Nucleonic Tubes, Microwave Tubes.

LOS ANGELES 7, CALIF.

ATLANTA 6, GA. L
2419 So. Grand Ave.

®

Excellence cre Eleclionics

RADIO-ELECTRONICS
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portable € ... or permanent
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pre-engineered to serve 90% of your sound installations

BOGEN’S FLEX-PAK LINE has the flexibility you need to meet
virtually every PA installation problem. Flex-Pak units are
light, compact, portable, and can be used separately or grouped -
together. The amplifiers are available in every popular price
range and power output . . . 13 models in all. That’s why, with
Flex-Pak, you can tailor the sound system to fit the job, with
none of the fuss and bother of custom installations.

And remember—you can look to Bogen for all your sound

Deluxe LX30 30-Watt Amplifier . .
- equipment needs . . . speakers, microphones, turntables, tuners,

4 Microphone Inputs (panel switch con-

verts one microphone channel for phono and accessories. See your Bogen distributor today.
or tuner); Built-In Remote Gain-Control
Circuit; Exclusive Anti-Feedback Control: EASY SERVICE . .. EASY |NSTA‘.LAT|°N

Speech Filters; Separate Bass and Treble
Tone Controls.

H. 5347, W. 1614”7, D. 137. Wgt.: 25 lbs

/ﬂ!‘

‘i'ﬁ‘ii"
§

Loosen 4 thumbscrews Folds back when not 4 thumbscrews attach Easily erased write-
and the lid’s offl for in use in easy-sliding accessoryrecord plaver in’s on gain controls
fast. easy servicing. wall-mount bracket. mount. mark level settings.

Bogen nsGse

Superb L330 30-Watt Amplifier o e S e e s e e — ..l

3 Microphone Inputs (panel switch con- l David Bogen Company, Paramus, N. J., Dept. Q-
verts one microphone channel for phono Gentlemen: Please send me descriptive catalog on your BOGEN FLEX-PAK

or tuner); Speech Filters; Separate Bass I Public Address Equipment and 24-page, illustrated brochure, “What You l

and Treble Tone Controls. Should Know About Sound Systems.” l
H, 534”. W. 14147, D. 13”. Wgt.: 24 lhs |

NAME S l

| oo I

MA". COUPON TODAY l Check one [ dealer [0 distributor [1 sound specialist l

CITY = ZONE STATE — _I

ke e e e e ———

MANUFACTURERS OFfF HIGH-FIDELITY COMPONENTS PUBLIC ADDRESS EQUIPMENT AND INTERCOMMUNICATION SYSTEMS

MAY, 1958 29

www americanradiohistorv com


www.americanradiohistory.com

For
“TOPS”
in

TRANSISTORIZED

Clarostat®

CIRCUITS

WWW?W

So typical of Clarostat's application engineering! These
miniaturized controls and resistors are geared to tran-
sistorized circuits. They achieve the highest degree of
space-saving consistent with high level of performance.

It takes specialized skill and long experience to pro-
duce such tiny controls and resistors. Clarostat, “The
House of Resistors,”* places over three and a half dec-
ades of collaboration with electronic designers, engineers
and manufacturers, at the disposal of transistor users.
Count on Clarostat!

CLAROSTAT

Typical Clarostat ‘‘Miniatures’'. . .

(R} Series 49 wire-wound potentiometer. Only 255" dia. Molded
phenolic casing. With or without switch. Single or dual. 1.5 watt
rating. 1 to 20,000 ohms. Also Series 48 composition-element. %”
dia. 0.2 watt rating. Linear, 200 ohms to 5 megohms; tapered,
1500 ohms to 2.5 megohms. With or without switch. Single or dual.
(B) Boiled-down version of popular '%¢” control, Series 44 is no
bigger than a dime! 0.2 watt rating. 0.015 Ib. 500 ohms to 5
megohms. With or without switch. Popular in hearing aids, pocket
radios and other compact assemblies.

(C} Fixtohm™ deposited carbon precision resistors. ', '4, 1 and 2
watt ratings. Plus/minus 1% tolerance. Extremely stable. Excel-
lent characteristics. Popular in critical electronic assemblies and
fine instruments.

(D) Glasohm* flexible power resistors. Wire winding on fiber-glass
core. Fiber-glass braided covering. Axial pigtail leads. 2-watt rating.
Plus/minus 10% standard tolerance. 5 to 2000 ohms.

either from your local Clarostat distributor,
or from us. Submit your transistorized requirements and problems to us.

Coniziots and Bosistrrs

CLAROSTAT MFG. CO., INC. - DOVER, NEW HAMPSHIRE
® In Canada: CANADIAN MARCONI CO., LTD., Toronto 17, Ont.

RADIO-ELECTRONICS
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the
experts say.... High Fidelity the best bUYS mrsfﬁﬁm

dre =

BETTER ENGINEERING Since 1915 EICO has pioncered the
concept of test instruments in casy-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
authorities as Canby of AUDIO, Marshall of AUDIOCRAFT, Holt of HIGH FIDELITY.
Fantel of POPULAR ELECTRONICS, Stocklin of RADIO TV NEWS, ctc. —
as well as from the critical professional engineers in the field.t

SAVE 509, Mass purchasing, and a price policy deliberately aimed 1o encourage mass sales,
make this possible.

EASY INSTRUCTIONS You nced no previous technical or assembly experience to build any
EICO kit — the instructions are simple, step-by-step, “beginner-tested.”

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

BEFORE YOU BUY, COMPARE At any of 1200 neighborhood EICO distributors
coast (0 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 unsolicited testimonials on file.

TR WA O

e & €-

1 Speaker System

@ SRCIETILS

— ™ - - = ‘\“ MA~0’
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HFT90 FM Tuner HF61 Preamplifier HF60, HFSO Power Amplifiers WS

with *'eye-tronic” tuning

HFS2 Speaker System: Uniform loading & natural
bass 30-200 cps achieved via slot-loaded split
conical bass horn  of 12-ft path. Middles & lower
highs from front side of 812" cone, edge-damped
& stiffened for smooth uncolored response. Suspen-
slonless, distortionless spike-shaped super-tweeter
radiates omni-directionally. Flat 45-20,000 cps, useful
to 30 cps. 16 ohms. HWD: 36", 15%”, 111,",
‘., .. rates as excellent . . . unusually musical . . .
really non-directional’’ — Canby, AUDIO. “*Very
impressive”” — Marshall (AUDIOCRAFT). Walnut or
Mahogany, $139.95. 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 quleting, is 6X that of
other kit tuners. DM-70 traveling tuning eye.
Response 20-20,000 cps=*1 db. Cathode foliower &
multiplex outputs. Kit $39.95*. Wired $65.95*. Cover
$3.95. *Less cover, excise tax incl.

HF61A Preamplifier, providing the most complete
control & switching faclllties, 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 simple means and low Cost.”” — Joseph Marshall,
AUDIOCRAFT. HF61A KIt $24.95, Wired $37.95, HF61
(with Power Supply) Kit $29.95. Wired $44.95.

HFB0 60-watt Ultra Linear Power Amplifier, with Acro
T0-330 Output Transformer, provides wide band-
width, virtually absolute stabillty 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.

HF50 S0-watt Ultra-Linear Power Amplifier with ex-
tremely high quality Chicago Standard Output Trans-
former. 1dentical in every other respect to HF60 and
same specifications up to 50 watts. Kit $57.95. Wired
$87.95. Matching Cover E-2 $4.50.

HF30 30-watt Power Amplitier employs 4-EL84
high power sensitivity output tubes in push-pull
parallel, permits Williamson circuit with large feed-
back & high stabillty, 2-EZ81 full-wave rectifiers for
highly reliable power supply. Unmatched value in
medium-power professional ‘amplifiers. Kit $39.95.
Wired $52.95, Matching Cover E-4 $3.95.

HF-32 30-watt Integrated Amplifier Kit $57.95.
Wired $89.95.

HF52 50-watt Integrated Amplifier with Complete
“front end” facilities and Chicago Standard Output
Transformer. Ultra-Linear power amplifier essentially
identical to HF50. The least expensive means to the
highest audio quality resulting from distortion-free
high power, virtually absolute stability, flawless
transient response and ‘‘front end’ versatility.
Kit $69.95. Wired $109.95, Matching Cover E-1 $4.50.

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

L'rices 5% higher in the West
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Matching Cover E-2 $4.
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HF12 Integrated Amplifier HF30 Power Amplifier

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, complete with fac-
tory-built cabinet. Jensen 8” woofer, matching Jensen
compression-driver exponential horn tweeter. Smooth
clean bass; crisp extended highs. 70-12,000 cps += 6
db. Capacity 25 w. Impedance 8 ochms. HWD:
11” x 23" x 9”. Wirlng time 15 min. Price $39.95.

THE KI-FI EXPERTS SAY:
‘For those who have been looking for a well-
engineered yet inexpensive power amplifier, the
newly-released EICO Model HF20 unit might offer
a simple solutlon to their problem. Not only does
this unit provide 20 watts of power but the Cir-
cuit incorporates a preamplifier and a variety of
controls on a single chassis.

William A. Stocklin, Editor, RADIO TV NEWS

‘The new EICO ‘standard’ speaker system

produces sound that to my musical ears rates as

excetlert, from high top to clean low bottom.’*
Edward Tatnall Canby, AUDIO Magazine

Fill out coupon on other side for FREE CATALOG"®

- —— - ——— — — ——— O ——— —

| 9

HFS1 * e

33-00 Northern Boulevard, L. 1. C. 1, N. Y. y

®
HFS52, HF20
Integrated Amplifiers Over 1 Million EICO instruments in use the world over. Speaker System — __ o198
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the specs prove it. .
your BEST BUY is

for COLOR & Monochrome TV servicing

FREE CATALOG

shows you HOW TO SAVE 50%

on 50 models of top quality
professional test equipment.

MAIL COUPON NOW!

NEW!
TV-FM SWEEP
GENERATOR &
. MARKER #368

P, B
P KIT WIRED

% .
:—w-*'_-—"s 56995 S] ] 995
Entirely electronic sweep circuit {(no mechanical

devices) with accurately-biased #nereductor for
excellent linecarity. Extremely flat RF output: new
AGC circuit automatically adjusts osc. for max.
output on ecach band with min. ampl. variations.
Exceptional tuning aceuraey: cdge-lit hairlines
eliminate parallax. Swept Ose. Range 3-216 mc in
5 fund. bands, Variable Marker Range 2-75 nic in
3 fund. bands; 60-225 nic on harmonic band. 4.5
me 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. Attenuators: Marker Size,
RF Fine, RF Coarse (4-step decade). Cables: out-
put, ’scope horiz., ’scope vertical. Deep-etched
satin aluminum panel; rugged grey wrinkle steel
cabinet.

oo

@

NEW! RF

SIGNAL GENERATOR ~ &= -
#324 s e
KIT WIRED Ml
947 39" VP 4

150 ke to 435 me with ONE gencrator! Better
value than gencrators sclling at 2 or 3 times its
cost! Idcal for 1I'-RF alignment, signal tracing &
troable-shooting of TV, FM, AM scts; marker
gen.; 400 cps andio testing; lab. work. 6 fund.
ranges: 150-400 ke. 400-1200 ke, 1.2-3.5 mec,
3.5-11 me, 11.37 me. 37-115 me; 1 harmonie
band 111-435 me. Freq. accurate to £1.5%; 6:1
vernier tuning & excellent spread at most impor-
tant alignment {reqs. Etched tuning dial, plexi-
glass windows, edge-lit hairlines. Colpitts RT osc.
dircetly plate-modulated by K-follower for
improved mod. Yariable depih of int. med. 0-5C%
by 400 cps Colpitts 0sc. Variable gain ext. ampli-
fier: only 3.0 v neceded for 30% mod. Turret-
mounted coils stug-tuned for max. accuracy. Fine
& Coarse (3-step) RTF attenuators. RF output
100,000 uv; AT sine wave output to 10 v. 50-ohm
output Z. 5-way jack-top hinding posts for AF in/
out: coaxial connector & shielded cable for RF out.
12AU7, 12AV7, selenium rectifier; xmfir-operated.
Deep-ctched satin aluminum panel; rugged grey
wrinkle stecl cabinet.

| TURN PAGE

f ms s NEW! DYNAMIC
“,3”“ CONDUCTANCE
e, . ® ’ TUBE & TRANSISTOR
¢ see e 2 TESTER #666
o fiffifittirt e wr
: 6

v 95
=g | 9

COMPLETE with steel cover and handle.

SPEED, casc, uncxcelled accuracy & thoroughness.
Tests all receiving tubes (and picture tubes with
adapter). Composite indication of Gm, Gp & peak
emission. Simultancous sel of any 1 of 4 combina-
tions of 3 plate voltages, 3 screen voltages, 3 ranges
of continuously variable grid voltage (with 5%
accurate pot). New scries-string voltages: for 600,
450, 300 ma types. Sensitive 200 ua cter. §
ranges meter sensitivity (1% shunts & 5% pot}.
10 SIX-position lever switches: freepoint connec-
tion of each tube pin. 10 pushbuttons: rapid insert
of any tube element in Ieakage test circuit & speedy
sel. of individual sections of multi-section tubes in
merit tests. Direct-reading of inter-clement leakage
in ohmns. New gear-driven rollehart. Checks n-pon &
p-n-p transistors: scpavate meter readings of eol-
lector leakage current & Beta using internal de
power supply. Deep-ctched satin aluminum panel;
rugged grey wrinklesieelcabinet. CRA Adapter §4.50

NEW!

COLOR

and Monochrome
DCto 5SMCLAB & TV
5" OSCILLOSCOPE
#460
KiT WIRED
57995 51 2950

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 ¢ps-100 ke (ext. cap. for range to 1 cps}); pre.
set TV V & positions; auto. sync. ampl. & lim.
PLUS: direct or cap. coupling; bal. or unbal.
inputs; edge-lit engraved lucite graph screen;
dimmer; filter; bezel fits std photo equipt. High
intensity trace CRT. 0.06 uscc rise time. Push-puil

hor, ampl., flat to 400 kc, sens. 0.6 rms mv/in.

Built-in volt. calib. Z-axis mod. Sawtooth & 60 cps
outputs. Astig. control. Retrace blanking. Phasing
control.

NEW ! PEAK-to-PEAK
VTVM %232 & UNI-
PROBE (pat. pend.)
KIT WIRED
52995 54995

Half-turn of probe tip selects
DC or AC.Ohms.

Uni-Probe - exclusive with
EICO — only 1 probe performs
ofl functions!

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

e I 2 Pusus-v’uué

= = @ OSCILLOSCOP
n T #425

= KIT $44.95

Wired $79.95

# i) .
L 77 PUSH-PULL
| OSCILLOSCOPE
W4 14 #470
AR s KIT $79.95
AAIAE Wired $129.50

TUBE TESTER
#625

KIT $34.95
Wired $49.95
o tests 600
mil series
string type
tubes

e illuminated
roll-chart

6V & 12V
Battery Elim
& Charger

#1050:

$38.95
Extra filtered for
transistorized eqpt, #1060:

KIT §38.95, Wired $47.95

_Sep. hi-gain RF
& lo-gain audio

L3 inputs.

o0d Special noise

e¢e locator. Caiibra-
e ted wattmeter,

KIT $24.95

i
M
— Wired $39.95

20,000 0hms/Volt
MULTIMETER #£565

KIT 24.95
Wired $29.95

f. 1000 Ohms,/ Volt
et

, MULTIMETER
S

536
KIT $12.90
Wired $14.90

Reads 0.5 ohms

~ —500 megs, 10

¥ mmfd—5000 mid,
power factor-

KIT
$19.95

Wired
$29.95

&

® N

R-C BRIDGE & R-C-L COMPARATOR
1£9508

—3 L
VIVM PROBES KIT Wired
Peak-to-Peak ... . $4.95 $6.95
RF ... $3.75 $4.95

High Voltage Probe-1 .. ..$6.95
High Voltage Probe-2 . ..$4.95
SCOPE PROBES

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

E1CO, 33-00 Northern Bivd.
Long tsland City &. N. Y. C-5

Show me HOW TO SAVE 50% on Test Equip-
ment aond Hi-Fi. Send me FREE Catalog and

® Send for
FREE CATALOG

: : now
33-00 Northern Blvd., Long Island City 1, N.Y.§
- ==z

name of neighborhood distributor.

FOR MORE
EICO VALUES

Prices'5% higher on-West Coast,

Name.

Address...................
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Radio-Electronics

Hugo Gernsback, Editor

TRANSISTOR "TRENDS

... Transistor Evolution Has Only Begun . . .

EFORE 1948—a brief decade ago—the transistor was
unknown. Electroniecs, with a few exceptions, was
based chiefly on the vacuwn tube, which in various
ways supplied us with the indispensable stream of
electrons for our instrumentation. Free “hot” electrons
were generated in incandescent filaments or heated cathodes,
which had their initial start in the Edison effect in 1883.

The transistor ushered in a new and revolutionary era
which in many ways repeated—and often excelled—the
history of the vacuur tube. It did away with heated fila-
ments and cathodes and, consequently, with the cumbersome
and uncconomic heating currents. Instead of the vacuum
tube’s “hot” electrons, the transistor works with free, “cold”
electrons.

Nor does the transistor require the high voltages needed
by the vacuum tube for its best functioning. Less than 15
volts is required in the average transistor radio set, as
contrasted to the 115 to 300 volts of the vacuum-tube re-
ceiver.

Great as the transistor’s progress has been to date, its
evolution has but begun. In the beginning, great difficulties
in manufacture were encountered. Over 80% of all assem-
hled transistors were rejected. This trouble has now been
mostly overcome and the industry is settiing down to mass
production with smaller and smaller percentages of rejec-
tions.

In 1955, when we produced only 1234 million transistors—
against 283% million in 1957—the present writer in the Au-
gust, 1955, editorial ventured the opinion that 50c¢ (retail)
transistors were on the horizon. (Vacuum tubes sold for 33c
each wholesale in 1955.) It is thus not surprising that re-
cently a high-placed spokesman of the industry predicted
that 25c transistors are now a distinet possibility.

So far transistor production lags far behind vacuum-tube
manufacture. The reasons for this great disparity are sim-
ple. Vacuum tubes wear out and break. Transistors are
most rugged and so far no one has determined how long
they will last. A probable life may be 50 years. Hence,
there may not be much of a replacement market for genera-
tions. Further, transistor radios are still in the luxury
class—they cost almost twice as much as comparative vacu-
um-tube sets. Why? Being, as a rule, so much smaller,
they are more tedious to assemble and the miniature parts
are more expensive, as is the lahor. This, however, is a
transitory stage, familiar to the industry. The day will
come when good six- to eight-transistor sets will sell for
around $10—not this year or next, but in the foreseeable
future. The reason for this forecast is, of course, automa-
tion-mass production.

One of the reasons for the more than 100% manufacturing
increase of transistors last year is found in the flood of
new types. In 1956 there were only about 275 transistor
types. Now there are over 750! And this rapid increase
will continue for a long time.

New uses for transistors are found daily. Research in
practically every endeavor and art requires advanced and
specialized types. This trend is increasing.

MAY, 1958
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Take, for instance, space electronics. One cannot well
imagine a2 modern rocket or a satellite without a vast array
of many types of transistors—all built with an eye to shock-
proof ruggedness, minimum weight and minimum dimen-
sions.

From outer space to a defective beating heart may be
a far jump, but it demonstrates the ubiquity of the tran-
sistor. Recently, Dr. Folkman of Children’s Medical Center
and Dr. Watkins of Harvard Medical School visualized how
a defective heart block could be corrected, thus saving the
patient’s life. They knew that a blocked ventricle could be
stimulated and made to contract electrically by applying
electrodes to it. An electronic consultant, C. F. Vander-
schmidt, constructed a tiny R-C-coupled, two-transistor am-
plifier. It amplifies the minute 5-millivolt auricular pulse
into an 0.5-volt pulse required to contract the ventricle.

A dog with a heart block was used for the first experiment.
He was operated on and electrodes sewn to the right auricle
and right ventricle. Special insulated stainless steel wires
connected the heart electrodes to the amplifier, which in
turn was firmly attached to the dog’s hack. His recovery
was uneventful and rapid. Subsequent improvement in tech-
nique gave affected dogs a life of several months. It prob-
ably will not be many years before humans with heart blocks,
instead of resting in their graves, will be walking the streets
with tiny transistor amplifiers firmly strapped to their
chests.

Despite the 750 existing transistor types, here are a few
important needed ones, which are distinct future possibil-
ities. Let us remember—the transistor has only begun.

Atomic Transistors, frequently mentioned in this maga-
zine, are technically feasible and have been demonstrated
in the laboratory. Such a type, when finally evolved com-
mercially, will make radio and television sets independent
of batteries and outside current supply. They will last for
many years without attention. They will ail be truly portable
and can be used and operated anywhere. Their upkeep will
be minimal.

Transistor Picture Tubes. Today’s television scanning
tubes are of the cathode-ray variety. To function, they must
use a high voltage (15,000 and over) and the electron beam
must oscillate rapidly from side to side. In the future, it is
almost certain that the huge television picture tube of the
present will not prevail. Already there are a number of
patents for thin and flat picture tubes. All of these, how-
ever, still require high operating voltages.

We can imagine the future flat-thin TV picture tube,
atom-transistor equipped in which electroluminescence is
used to produce the image. The entire screen is made up
of several hundred thousand electroluminescent points, all
“steered” by transistors. The latter, being atomie, supply
a suflicient current to light the sereen vividly. There will be
no moving ray, no motion at all. Only luminiscent points,
lighting, extinguishing as necessary to create the image.
Such a TV receiver will be truly portable, even in a large
screen size. Self-powered, it can be used anywhere within
reach of a TV transmitter. —H.G.
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end of the bar. By repeated sweeps,
undesirable impurities can be reduced
to less than 1 part in 1,000,000,000. The
technique takes advantage of the fact
that the solubility of impurities in
liquid semiconductor material is differ-
ent from the solubility in the solid.

The importance of the purification
process is apparent when you realize
that active impurities of as little as
1 part in 1,000,000,000 can affect
transistor operation. It is essential that
the material be as pure as possible to
begin with, so that the desirable proper-
ties can be obtained by introducing con-
trolled amounts of the desired impurity.

Throughout the semiconductor de-
velopment process, efforts were made
to improve the frequency range of tran-
sistors, both as oscillators and as am-
plifiers. One approach was to reduce
the thickness of the center layer of
the sandwich, but certain limitations
were encountered. A major step in
overcoming these limitations was
achieved with the invention of the
tetrode transistor’. By 1955, this tran-
sistor had been developed to the point
where it could be made to oscillate at
more than 1,000 me, thus breaking into
the microwave region for the first time
with solid-state amplifiers.

Operation at such high frequencies
was achieved by adding a fourth elec-
trode to the basic junction transistor,
plus other refinements. This fourth
electrode permitted the center laver of
the transistor to be biased in a way
that reduced its effective thickness.
This, combined with an actual reduc-
tion in thickness to less than 0.2 mil,
provided operation at ultra high fre-
quencies.

The field-effect transistor

The foregoing discussion has revolved
around a particular type of transistor

‘R L. Wallace, Jr., L. G. Schimpf and EI
Dickten, “A  Junction Transistor Tetrode for
High-Frequency Use’ : Proceedings of the IRE,
Vol. 40, p. 1395, November, 1952. .
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Testing the alignment of
phototransistors used to
“read” information stored
by electronic computers,
are Dr. J. N. Shive (left),
who developed the photo-
transistor and Dr. R. M.
Ryder, bhoth of Bell tele-
phone Laboratories.

action, namely the injection of charge
carriers by a p-n type junction into a
thin slice of semiconductor and their
collection by another junction. It is
also possible to get amplification by
other means, as in the field-effect tran-
sistor, where a transverse electric field
controls the flow of current. A number
of such “unipolar” transistors were
described by Shockley in 1952°. This
type of operation may have important
advantages; in particular, high input
impedance of the order of 10 megohms
and the possibility of very high fre-
quency response. Very similar in con-
cept are the ‘“‘analog” transistor and
the spacistor.

A field-effect transistor using an ex-
ternal ‘“gate” is shown schematically
in Fig. 3, while Fig. 4 shows a field-
effect transistor using a p-n junction
to produce a capacitor “gate” within
the body of the semiconductor.

Another significant step in high-
power and high-frequency operation
was the introduction of the p-n-i-p, or
“intrinsic-barrier”  transistor. This
transistor is in essence a club
sandwich, in which a layer of compara-
tively pure material is interposed be-
tween two of the layers of a conven-
tional transistor. This layer permits
closer control of the stream of charge
carriers, isolates input and output areas
and reduces the stored energy to make
functioning at higher frequencies pos-
sible. The increased separation of input
and output areas also permits opera-
tion at higher voltages than possible
with earlier transistors. The intrinsic
layer might be compared very roughly
with the screen grid in a vacuum tube.

Intrinsic barrier type transistors
can provide uniform amplification over
bands of hundreds of megacycles, and
theoretically units can be made which

¢ W. Shockley, A Unipolar ‘Field-Effect’ Tran-
sistor” ; Proceedings of the IRE, Vol. 40, p. 1377,
November, 1952,

?I‘J‘ nM‘t Ea’;l.\".d“l‘-ng-rl} and N-p-i-n Junction
ransistor Triodes” ; Bell System Techni -

nal, Vol, 33, p. 517, May, 1954, e
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will oscillate at 3,000 mc. They can
also be designed to produce some 3 to
10 times more power than earlier junec-
tion transistors at high frequencies.
The surface-barrier transistor’ repre-
sented another step toward high-fre-
quency operation. In this unit, both
sides of a thin wafer of germanium
are electrolytically etched away until
only an extremely thin layver remains.
Electrodes are then deposited elec-
trolytically. Because of the very thin

base layer, high-frequency opera-
tion is possible. This transistor has

since been further improved by in-
corporating a diffused base and by
closely controlled alloying of the junc-
tions.

The diffusion technique

In 1954, Bell Laboratories an-
nounced a development which has
proved to be a major breakthrough in
transistor technology -— the diffusion
technique. Diffusion is a process by
which minute amounts of impurities
are introduced into a material in a
controlled manner. As mentioned pre-
viously, one of the limitations in ex-
tending the operation of conventional
Jjunction transistors to ever higher and
higher frequencies is the difficulty of
reducing the thickness of the center
layer of the transistor sandwich, By
introducing impurities in a controlled
manner by the diffusion process, this
layer can be made as thin as 30/1,000,-
000 inch.

The diffusion technique®’ ecan be
used for other semiconductor devices
as well. Among these devices is the
Bell solar battery.” This battery con-
sists of a thin wafer cut from a single
crystal of n-type silicon into which a
small amount of boron has been
diffused to produce a thin layer of
p-type silicon. When illuminated, this
cell produces electricity. In direet sun-
light, its conversion efficiency may run
as high as 11%.

W. E. Bradley, et al, Proceedinygs of the IIE,
December, 1953.

M. Tanenbaum, D. E. Thomas and C. A. l.ee,
“Diffused Emitters and Bases for Silicon and
Germanium Transistors” : Bell System Technical
Journal, January, 19586.

Y C. S. Fuller and J. A. Ditzenberger. Diffusion
of Donor and Acceptor Elements in Silicon’
Journal of Applied Physiecs, Vol, 27, May, 1956.
0 D. M. Chapin, C. 8. Fuller and G. L. Pearson,

“The Bell Solar Battery”; Bell Luboratories
Record, July, 1955,
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CONDUCTING SLAB

Fig. 3—Schematic representation e-
field-effeet transistor in a ¢ithrough
signed to illustrate how cury applying

the slab can be contro? 1
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a voltage to 1~ metal p
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SPACE-CHARGE REGION
Fig. 4—A field-effect transistor using a

p-n junction to produce a *‘capacitor”
within the body of the semiconductor. A
voltage that is applied between the
p- and n-type material causes a penetra-
tion of space charge, creating a region
within the body of the n-type material
that will not contribute to current flow
through the semiconductor.

At present, it appears that the dif-
fusion technique will achieve wide-
spread recognition as a reliable, con-
trollable process for making transistors
and many other semiconductor devices.
Enough information has been obtained
on this process to make it adaptable to
mass-production operations. Units have
been fabricated which will oscillate and
amplify at well over 1,000 me, and the
frequency barriers are continually be-
ing forced higher and higher.

The “drift transistor” emphasizes
another feature which has importance
for high-frequency transistors.” By
control of the distribution of impurities
in the thin central layer, one can obtain
a “built-in” electrical field which speeds
up the electron stream and thereby
makes the transistor somewhat faster.
Experimentally, the easiest way to
achieve an appropriate structure is by
diffusing the base as just mentioned
above. Typically, the frequency re-
sponse improves 10 or 100 times by
making the base layer thinner while
the built-in field gives a further im-
provement of the order of 1.5—4 times.

Last vear a new device was an-
nounced which combines high-frequency
operation with high-power output to an
extent not previously attained. This
new transistor can provide an output of
better than 5 watts at 10 mc, either
as an oscillator or an amplifier. It has
alpha-cutoff frequency of about 100
me and has produced an output of bet-
ter than 1 watt at this frequency.

To achieve the combination of high
power and high frequency required ex-
tensive research and the utilization of
many different techniques. The unit
employs the basic p-n-i-p type of con-
struction and so takes advantage of the
intrinsic-layer idea. Silicon is employed
to permit operation at higher tempera-
tures and thus allow greater heat dissi-
pation. Diffusion techniques are used
to form the emitter and collector re-
gions. And the electrode areas them-
selves are kept as small as possible
consistent with the desired power-
handling capacity. Thus, by combining
a number of techniques, both fre-
quency and power barriers have been
lifted.

1t H. Kromer, “Theory of the Germanium Rec-
tifier and the Transistor”; Zeitschrift Physik,
Vol. 134, pp. 435-50, March 25, 1953.
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Electronic computing machines are
one of the newest fields that transistors
are expected to dominate because of
their size, power, speed and reliability.
Closely related is the field of auto-
matic telephone switching, which now
uses electromechanical switches such as
relays but which is expected to go in-
creasingly electronic in coming years.
A prominent new device for use here
is expected to be the p-n-p-n diode, a
four-region transistor switch, invented
by Shockley. As now realized in dif-
fusion techniques in silicon, the device
in the off condition has a resistance of
100 megohms. When switched on either
by a pulse or by a high voltage, its
on resistance is only about 2 ohms,
with a less than 1-volt sustaining
voltage. The device can be switched
between these conditions at megacycle
rates if necessary.

New fabricating processes

A major problem in fabricating tran-
sistors, particularly those intended for
high-frequency operation, is attaching
leads to the semiconductor material.
A significant advance in this field is
the development of the thermocompres-
sion bonding technique at Bell Labora-
tories. In this technique, the leads are
attached by a combination of tempera-
ture, pressure and time. One method
that works very satisfactorily in the
laboratory is to force the lead against
the semiconductor surface with a heat-

» -~ e

The Author

Robert M. Ryder was born March 8,
1915, in Yonkers, N. Y. He graduated
from Yale in 1937, receiving o Bachelor
of Science degree in physics. He obtained
a PhD degree, also from Yale, in 1940.

In July, 1940, he became a member of |
the technical staff of Bell Labs, working |
i on microwave amplifier circuits. During

World War Il, he contributed to Bell |
Labs' research on the signal-fo-noise per-
formance of radars. In 1945, he joined the
Electronic Development Department to
work on microwave oscillators and am-
plifier tubes for radar and radio relay
applications. He is currently a transistor
development engineer, particularly in
terested in ‘transistor development for
high-frequency and other ftransmission
applications.

In 1957, Dr. Ryder received an award
from the Institute of Radio Engineers |
‘for contributions to the development of
microwave tubes and opplications of
transistors.”

He is o member of the American
Association for the Development of Sci-
ence, Sigma Xi and the Yale Engineering
Society.

wWWW.americanradiohistorv.com

110 YEARS (-1

ed wedge-shaped tool. Neither the
temperature nor the pressure is great
enough to damage the semiconductor
surface nor to introduce any impurities,
and the time can be kept short enough
to permit rapid assembly.

Advantages of this method over
soldering or welding are many. There
is less danger of contamination; leads
can be attached to very small areas—
particularly useful in high-frequency
transistors—and the bond between the
lead and the semiconductor is stronger
than the lead itself.

Although today’s practical transistors
all use germanium or silicon, at least
passing mention must be made of a
new family of materials called inter-
metallic semiconductors. Silicon and
germanium are in Group IV of the
periodic chart; that is, they each con-
tain four valence electrons in the outer
ring. Compounds formed by taking ele-
ments from Group III (three valence
electrons) and Group V (five valence
electrons) will have an “average” of
four valence electrons, and thus may
exhibit characteristics similar to the
materials now used.

A great deal of exploratory work is
being carried out in laboratories both
in this country and abroad to determine
the characteristics of these inter-
metallic compounds. Particularly active
in this field is H. Welker, in Germany.
Results have been very encouraging—
it appears that these materials may be
useful for producing more versatile
transistors and other devices. In fact,
intermetallic diodes are now on the
market. Notable among the compounds
under investigation are indium an-
timonide, gallium arsenide and indium
phosphide.

More complex compounds having an
average of four valence electrons in the
outer ring are also being investigated,
and it is reasonable to expect that with-
in a few years materials will be avail-
able which are superior in specific areas
to either germanium or silicon.

Important areas of exploration, at
present, are in the areas of surface
phenomena and external contamination.
To produce reliable transistors having
the desired characteristics without ex-
cessive rejects requires careful control
of all the steps in the manufacturing
process, with particular emphasis on
avoiding contamination of any kind.
Past efforts in this direction have paid
off handsomely. Work is also under
way to increase power and frequency
capabilities of transistors to approach
more closely the performance now
available from electron tubes.

An attempt has been made here to
touch on the highlights of the last 10
vears of transistor development. Many
important contributions and contribu-
tors have of necessity been omitted for
lack of space. It is important to empha-
size that in this field, as well as any
other scientific endeavor, notable ad-
vances are the result of the combined
efforts of a number of scientists striv-
ing to unlock the secrets of nature. END

37


www.americanradiohistory.com

AF-{-10 YEARS -

TRANSISTORS

= PRESENT

SOURCE: -7
800~ NEDA JOURNAL VOL I3 NO.9 e
-
/
1 RECEIVING TUBES & P
SEMICONDUCTORS \//
2 -,
< 6004~ P
5 ”
o
o 1
[V »”
o e e -
Q 400 4 - ~~-~,‘:--
0 ,
5 ”
= i 7
g RECEIVING TUBES P
”
2004~ "\ SEMICONDUCTORS
~~  (DIODES & TRANSISTORS)

Fig. 1 —The trend in semiconduetor vs receiving tube sales.

SOURCE: SOURCE"
THE TRANSISTOR MARKET | NEDA JOURNAL
1201~ IN THE U S 1201 VOL.13-NO.9

1001~ 1004=

%)
i 8o £ sof
= =
5 5 .
B P o | D| % e
w
(o] : %)
[%) z
S °®% r = S 60+
o© = 5
3 -I 7 =
= RE w & [
? ' ' /
I = !
L 40- | X 40 ! 5
o iz = @ = !
< ’u_-l g L
= = < /
=z 1
'(; {
204~ hH

1956 1958 1959

1954 1955

1957

1957 1958 1959

MILITARY
£% COMMERCIAL & INDUSTRIAL
@ HOME ENTERTAINMENT

Fig. 2—Six-year survey of transistor
sales.
Fig. 3 (right)—Projected transistor sales
broken up into types of applieation.

38

www.americanradiohistorv.com

A survey of the uses of
transistors from their
inception, 10 years ago,
to their predicted

future

By GEORGE R. SPENCER*

DECADE has passed since
Bardeen and Brattain of Bell
Telephone Laboratories an-
nounced the invention of the

transistor. At that time the transistor
was expected immediately to rival the
vacuum tube for many of the amplifier
applications that the vacuum tube held
as a monopoly. The advantages of this
new device were its small size, pre-
dicted long life, ruggedness and, of
course, the lack of heater power.

However, as might be expected for a
new invention, development into com-
mercial reality was slow and beset by
many obstacles. The operation of these
devices was understood in a general
way, but the commercial practicability
of the transistor was not feasible as a
large area of unexplained and puzzling
limitations in their manufacture still
existed. Some of these limitations were:

1. Performance — Early transistors
were characterized by low gain, poor
noise figure, low frequency response
and poor power-handling capabilities.
Furthermore, it was difficult to design
and develop transistors to overcome
these deficiencies.

2. Reproducibility — Units intended
to be alike varied considerably from
one another. Improved manufacturing
processes and material combined with
a better technological understanding of
transistor devices have resulted in
transistor production becoming more of

*Raytheon Manufacturing Co., Semiconductor
Div., Newton, Mass.
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a science and less of an art. However,
a fundamental difference still exists
between vacuum tubes and transistors.
Tubes are generally manufactured to
be a given type, while transistors are
manufactured to be a family separated
into two to several types by selective
testing.

3. Poor reliability—Certain percent-
ages of the devices changed excessively
with time, temperature or humidity,
while others remained stable. The early
problems affecting reliability are now
minimized to the extent that the tran-
sistor’s inherent ruggedness and long
life can be realized. These inherent
properties can be appreciated by com-
paring the complex structure of a
vacuum tube to the relatively simple
mechanies of a transistor, and by re-
calling that the life of a vacuum tube
is dependent on how long its cathode
will support emission.

These limitations resulted directly in
poor availability and high initial cost
of transistors for the first few years
after their invention. As a result, their
application and use in commercial and
military equipment were on a small
scale compared to the existing market
for vacuum tubes. This first 10 years of
transistor progress has shown consider-
able improvement over these limita-
tions and transistors are now available
with good engineering performance at
a competitive price. Furthermore, there
is a definite trend toward standardiz-
ing packages and types. For example,
the 2N425, 2N426, 2N427 and 2N428,
germanium n-p-n computer types, are
manufactured by three separate com-
panies in the standard JETEC 30 case,
a package which is also common to
numerous other types.

The growth of transistor sales since
1948 has been tremendous and should
continue for the next decade with the
same acceleration. Fig. 1 shows the
overall sales growth of semiconductors
(transistors and diodes) compared to
that of receiving tubes and is projected
to the year 1965. This chart indicates
that, although increasing technology
will increase the number of amplifier
and related applications, the sale of
receiving tubes is expected to level off
and eventually decline during the next
decade.

Fig. 2, a chart of the transistor mar-
ket, projected to 1959, indicates that
125 million transistors will have been
sold in 1957. The question that arises
is: in what applications have these
transistors been used and what applica-
tions are likely in the future? Also of
interest are the fields that transistors
are least likely to invade in the near
future—those fields where receiving
tubes will maintain definite advantages.

|0 years of transistor progress

About 30 companies in the United
States are manufacturing transistors,
and there are over 500 EIA types now
registered, in addition to more than
400 non-EIA types. These can be clas-
sified broadly as point contact, junetion
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(Above) Internal view of an all-
transistor direction finder. Pen-
cil points at a power tramsistor,

or surface barrier; with the point-con-
tact transistors now relegated to a
minor role. A review of EIA types
indicates that the following character-
istics are now available, which clearly
shows the progress made in the last
decade.

1. Frequency 7response — The low-
frequency response of early transistors
limited their application to a large de-
gree. The alpha-cutoff frequency char-
acteristic of a transistor is frequently
used to predict frequency response for
a given application as it is the fre-
quency at which the common base cur-
rent amplification drops to 70% of iis
low-frequency value. The alpha-cutoT
frequency of transistors is limited by
the time it takes the signal carriers
(electrons or holes) to diffuse or move
from emitter (input) to collector (out-
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(Below) This transistor pulse

code modulator allows simul-

taneous transmission of multiple

channels of information in coded
form.

Recent techniques in the con-
struetion of transistors have extended
this upper operating frequency limit an
order of magnitude, and transistors are
now available that operate throughout

put).

the vhf well into the uhf band. The
2N502, a Phileco microalloy diffused-
base transistor (MADT) will give a
minimum power gain of 8 db at 200 mc
and has a maximum frequency of oscil-
lation over 500 mec.

2. Power and temperature — Tran-
sistors were limited, to a large extent,
by their inability to give satisfactory
gain at the high current levels needed
for power stages. Power transistors
are now available that will stand more
than 40 watts of collector dissipation
at 25°C and give a class-A gain in ex-
cess of 30 db. Typical of these is the
Motorola type MN21, a germanium
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p-n-p power transistor rated at 45
watts at 25°C with a power gain of
35—40 db in a class-A single-ended cir-
cuit. This unit is also rated for a maxi-
mum collector to base voltage of 80.

Transistor performance depends on
the surrounding ambient temperature
to a much greater degree than vacuum
tubes. Germanium transistors are gen-
erally rated for a maximum junction
temperature of 75° to 100°C, whereas
silicon transistors are usually rated for
a maximum of 160° to 200°C. As power
dissipation raises the internal junction
temperature higher than the surround-
ing ambient temperature, precautions
must be taken to assure that power dis-
sipation does not raise the internal
temperature over the allowable rating.
For example, a germanium transistor
rated for 40 watts at 25°C ambient
temperature might be limited to 10
watts dissipation at 80°C.

The availability of silicon transistors
means that applications requiring a
minimum power dissipation at high
ambient temperatures can now- be ful-
filled by transistors. Furthermore, col-
lector current of a silicon transistor
with its emitter open-circuited (cutoff
current) is typically 100 to 1,000 times
lower than for a germanium counter-
part. This low cutoff current has re-
sulted in the use of transistors in dc
amplifiers and similar critical applica-
tions, as cutoff current doubles with
every 8° to 10°C rise in temperature.
Although a typical value of 10 ga de
for a germanium transistor does not
seem excessive, the effect of collector
cutoff current of a common-emitter
amplifier is usually 10 to 100 times
higher, depending on the input termi-
nation to the amplifier and the alpha
(short-circuit current gain) of the
transistor.

Silicon transistors cost more than
germanium types and their main use
has been in military applications where
operation over a wide range of tem-
peratures is necessary. Typical is the
use of Raytheon 2N329 transistors in
both the Vanguard and Explorer satel-
lites. This higher cost of silicon transis-
tors may not continue forever if
refinement processes can be improved to

produce lower-cost refined silicon. This
also could result in the obsolescence of
germanium transistors.

3. Noise — Today there are many
audio transistors that have equal or
better signal-noise ratios than vacuum
tubes; examples are Raytheon’s 2N422,
RCA’s 2N105 and Phileo’s 2N204-A.
Raytheon’s type 2N422, a germanium
p-n-p transistor, is a typical low-noise
unit presently available. It has a maxi-
mum noise figure of 6.5 db, and its size
is such that over 350 units (exclusive
of leads) ecould fit in a volume of 1
cubic inch. Low noise figure coupled
with no heater power to give hum
troubles has resulted in the transistor
finding wide usage in preamplifier cir-
cuits. The transistor portable radio
with sensitivity comparable to receiv-
ing tube sets and the use of transistors
in commercial hearing aids are evi-
dence of their advantages in applica-
tions where noise problems could be
prevalent.

4. Reliability—The early encapsula-
tion of transistors was not adequate
for all applications. Transistors were
apt to fail under extreme moisture
conditions or when subjected to high
heat. Considerable work has been done
on the development of hermetic seal
encapsulations with the result that
reliability is now excellent.

For example, in a recent test at
Raytheon a random group of 200 ger-
manium switching transistors were
life-tested for 1,000 hours (200,000
transistor hours). One half of the lot
was operated at 45-mw dissipation at
65°C (149°F), the remaining units
were storage-tested at 85°C (185°F)
with no operating voltages. There were
no failures, and the average current
gain of the transistors showed only a
negligible change with life. Raytheon
also has data which indicates that their
fusion-alloy process of manufacture re-
sults in less than one open in 800,000
hours. This data was secured on life
tests over the last 2 years.

During 1958, transistor production is
expected to rise to 60 million units
(Fig. 3). Of these, 55,000,000 will be
germanium and 5,000,000 will be silicon
types. Approximately 17,000,000 units

Transistor line repeater developed for the
US Signal Corps. These units are inserted at
1-mile intervals along the transmission eable.
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will be used for radios and consumer
electronic products, 22,000,000 for com-
mercial and industrial electronic equip-
ment and 21,000,000 for military
applications.

7,000,000 power transistors

Power transistors are expected to
account for more than 7,000,000 of the
transistors used, the majority turning
up in auto radios. Their advantage for
this use is, of course, the necessary
minimum of 2-3 watts of audio output
can be obtained without using a vibra-
tor power supply. Because of the ability
of power transistors to control large
amounts of current with relatively
small voltage drops, they have been
used widely in both commercial and
military equipment, in power regulat-
ing systems, servomechanism devices
and a host of control and instrumenta-
tion devices.

A 6CD6 beam power tube at 0 grid
bias with 150 volts on the screen grid,
requires 50 volts on the plate to pass
0.45 ampere. The total consumed
power, including heater and screen
power, is approximately 50 watts. A
typical germanium power transistor
can pass 3 amperes with less than 0.5
volt on its collector, using only 1.5
watts. The transistor power converter
typifies the efficiency and practical
application of power transistors.

A unit now on the market, the Tele-
com 2D11 transistor power converter,
converts 12.6 volts de to simultaneous
power outputs of 500 volts at 200 ma
and 250 volts at 100 ma with an over-
all efficiency of 80%. A schematic of
the primary circuit is shown (Fig. 4).
The transistors are being used as
power oscillators at 1,000 cycles.

High-frequency transistors are ex-
pected to account for about 45% of this
vear’s production. Fusion-alloy and
grown-junction types were limited to
about 5 me due to low alpha-cutoff fre-
quencies and high collector capaci-
tances. Development work in the last
decade has turned up several types of
high-frequency transistors, such as
drift, surface-barrier and field-effect
types. There are transistors that will
give useful gain at frequencies in ex-
cess of 50 me. As examples, the 2N384
has a minimum power gain of 15 db,

RADIO-ELECTRONICS
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at 50 me; the 2N503 a minimum of 11
db, at 100 me, and the 2N502 is con-
trolled to have a minimum power gain
of 8 db at 200 mec.

High-frequency transistors have been
used to a great extent in computers
and data-processing equipment where
their role has been, not as a small
signal amplifier, but as a switch (see
Fig. 5). This equipment depends on
the control of direct currents in a
minimum of time. With transistors
such as the 2N501 it is now possible to
attain switching rates up to hundreds
of megacycles.

The entertainment field has used
many transistors in manufactured
portable radios, not to mention the
large number of radio kits that are
being marketed. All-transistor car
radios and broadcast receivers are now
marketed and an all-transistor battery-
operated TV set was shown to the pub-
lic recently.

The military field has used transis-
tors in missile guidance systems, com-
munications, radar, power supplies and
regulators as well as computer applica-
tions. The industrial and commercial
field has applied transistors to all of
the aforementioned applications, in-
cluding also telephone systems, alarm
syvstems and data-processing equipment.

Receiving-tube usage has been af-
fected already to a significant extent.
Transistor hearing aids and portable
receivers have caused a marked reduc-
tion in subminiature and miniature
tube production of types formerly used
in these applications. Although con-
siderable progress has been made in
improving transistors’ power-handling
and temperature capabilities, voltage
ratings and frequency response, it is
in these abilities that the vacuum tube
still has an advantage.

The transistor is essentially a high-
current low-voltage device ideal for
low-impedance circuitry, whereas the
tube is a low-current high-voltage de-
vice suited for high-impedance applica-
tions. As a result, in those applica-
tions requiring high frequency response
with either high-voltage or high-
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power ratings, the tube still maintains
a definite advantage. Power transistors
generally have a cutoff frequency of less
than 50 ke and are rated at less than
100 volts for collector-base voltage,
while high-frequency types of tran-
sistors are normally rated below 30
volts.

What will the future bring?

Fig. 38 depicts probable sales for
1957, 1958 and 1959 in the three main
product categories. It is expected that
commercial industrial use and military
use will increase at a faster rate than
the home entertainment market, with
the entertainment usage still multiply-
ing rapidly. Expected new uses will
be television receivers, hi-fi amplifiers,
all-wave receivers, all-transistor car
radios, phonograph amplifiers, tape
recorders, FM tuners and controls for
home appliances. The automobile is
likely to use the transistor in fuel in-
jection systems, where transistors
coupled with solenoids control the
amount and timing of the fuel injected
into each cylinder.
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Pleasure boating and aviation are
potential transistor markets that are
beginning to be exploited. Gasoline
vapor detectors, altimeters, depth-find-
ing equipment, receiver and direction-
finding equipment (see photos) are just
a few examples.

Transistor types now under develop-
ment will open even greater roads to
new and untried applications. Ray-
theon’s recently announced spacistor
(see “Two New Approaches to Amplifi-
cation,”” RaADIO-ELECTRONICS, Novem-
ber, 1957) is just one example. This
device, similar in appearance to a
tetrode (four-terminal) transistor
shows promise of increasing the useful
frequeney range of transistors to 1,000
me and higher. Furthermore, this de-
vice has a very high input and output
impedance, allowing it to compete
directly with vacuum tubes.

The conclusions of this article are
evident; the trend to transistors is in-
creasing at an exponential rate. Their
small size, long life, and excellent re-
liability are the keystones of their
success. END
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Part I—Not «all
conductors

semi-
are transis-
tors—some can be used as
capaci-
tors, electronic switches

voltage-variable

or to measure magnetic
fields

By PAUL PENFIELD, JR.

AY “semiconductor” to most peo-

ple and what do you get back?

If the person knows anything

about electronics you'll hear him

say, “transistors.” All of us know that

transistors are made out of semicon-

ductors, usually germanium or silicon.

How many of us know about the many

other practical applications for semi-
conductors?

The many peculiarities of semicon-
ductors can be used in making all kinds
of devices. To describe all the charac-
teristics completely a knowledge of ad-
vanced physics and quantum mechanics
is necessary, but this is not needed
here since the practical man is more
interested in the actual device than the
advanced theory. In this article we
have space to discuss only practical
devices ‘that work—no purely hypo-
thetical ideas. It is assumed that the
reader has some knowledge of the
theory of diode and transistor action’.

Semiconductor diodes have a history
as old as radio itself. Remember galena
crystals and catswhiskers? Galena is a
semiconductor that comes with many
built-in p-n junctions—by moving the
catswhisker around you can locate one
to use for rectifying the signal. Dry-
disk rectifiers, copper-oxide instrument
rectifiers and selenium rectifiers are
other examples of early semiconductor
diodes.

As often happens, the practical diode
was used long before its theory was
well understood. But with the added
knowledge of the theory of conduction
in semiconductors came new methods of
making diodes, and many new types.
Now point-contact and junction diodes
are available in a wide range of cur-
rent and voltage levels. Some are made

1P. Penfield Jr., “Transistor Action,”” Audio,
October, 1956, page 15.

P. Penfield Jr., “Confused About Transistor
Types ?,”” RADI0-ELECTRONICS, October, 1956, page
104; November 1956, page 78.

P. Penfield Jr., “More About Transistor Types,”
Rapio-ELEcTRONICS, November, 1957, page 85;
December, 1957, pare 108.

P. Penfield Jr., “'Transistors In Audio Circuits,”
Part I, Audiocraft, October, 1956, page 18.

Rufus P. Turner, Transistors — Theory and
Practice, Gernsback Library Inec.
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specifically for rf detection, some for
high-power rectification, ete.

But there are several ways to use
diodes other than as rectifiers. Many
special-purpose types are available.

The Varicap

One such special-purpose diode is
the Varicap®. In a circuit this diode
behaves like a variable capacitor in
parallel with a high resistance (or in
series with a low resistance). The value
of the capacitor is changed by varying
the voltage across the device.

Its operation is easy to understand.
In a junction diode in reverse bias the
electrons and holes are pulled away
from the junction. That, after all, is
why so little current flows. Because the
electrons and holes are pulled away, a
depletion layer® is built up at the june-

DEPLETION LAYER
—ELECTRONS

+ HOLES
Fig. 1-—With a reverse bias a region
with no electrons or holes surrounds the

junction.

tion—a layer with no current carriers
in it (see Fig. 1). This acts just like a
capacitor whose value depends on the
thickness of this depletion (dielectric)
layer, which in turn depends on the
voltage applied. All junction diodes
act this w=y, but the Varicap is de-
signed to take advantage of this chang-
ing capacitance and gives a range of
about 3 to 1 in capacitance. Therefore
some obvious applications for this de-
vice, such as frequency modulation or
automatic frequency control. The device
as presently made is useful into the uhf
range.

Another interesting special-purpose
diode makes use of this same depletion
layer. This is the “punch-through”
diode developed at MIT in recent years.

*Pacific Semiconductors. Inec., 10451 W. Jeffer-
son Blvd., Culver City, Calif.
JAlso called a space-charge layer.
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Fig. 2—The punch-through diode (a)
and its volt-ampere curve (b).
In this device one of the contacts (see
Fig. 2) is placed very close to the junc-
tion. At low voltages it behaves like
a normal junction diode. But as soon as
the depletion layer gets big enough to
hit the contact (as soon as reverse
voltage gets large enough) a large cur-
rent can pass. The volt-ampere curve
for this device is shown in Fig. 2. There
are many computer applications calling

HOLDING CURRENT:
VOLTAGE

BREAKDOWN
VOLTAGE

5
Fig. 3—The Shockley 4-layver diode: a—

diode construction; b — volt-ampere
curve of the bi-stable unit.
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for just such a curve. Another use is
as a voltage regulator.

Essentially the same volt-ampere
curve describes another type of diode
—the Zener diode. The result is nearly
the same but the method of getting that
result is different. Instead of putting a
contact close to the junction, the doping
of the two sides of the diode is fixed
so that the entire voltage drop is across
a very small depletion layer. That way,
moderate reverse voltages can be used
to break down the crystal, allowing
high currents to pass. The Zener diode
and the punch-through diode can be
used in much the same way.

The last specialized diode we’ll con-
sider here is the Shockley four-layer

Fig. 4—Diagram of the basic Hall-effect
device.

diode (Fig. 3-a). This is just like a
hook transistor except that there is
no base lead. As the volt-ampere curve
in Fig. 3-b shows, at low currents the
device is a high resistance. But as soon
as the voltage reaches the breakdown
point, the device becomes a low resist-
ance. It can be turned on and off (low
resistance—high resistance) at will by
varying the applied voltage and cur-
rent, and making it a good switching
component. Multivibrators, sine-wave
and sawtooth generators, ring counters,
and switching circuits for computers
can be made using the device.

The operation of the Shockley four-
layer diode reminds one of the old
“coherer.” It acts in a similar fashion.
As the current is brought up, the device
flips from a high-resistance condition
to a low-resistance state. The difference
is that the coherer remains in the low-
resistance state even after the current
is brought down. The only way to get it
back into the high-resistance state is to
tap it gently with something like the
end of a screwdriver. The coherer,
recently marketed under the name,
“semiconductor relay,” is especially
useful for one-shot applications, such
as proximity fuses or detonation caps.

Hall-effect devices

An electron (and also a hole) is acted
on not only by an electric field, caused
by applying a voltage, but also by a
magnetic field. The magnetic field
makes the particle swerve—the force
of the field is at right angles to the
direction in which the particle is mov-
ing.

The Hall effect is the influence of a
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magnetic field on electrons and holes
in solids. A device employing the Hall
effect is shown in Fig. 4. The magnetic
field is produced by the permanent
magnet with N and S poles as indi-
cated. An electromagnet could also be
used. If current I is made to flow
through the semiconductor (terminals
3 and 4) placed in the field, both holes
and the electrons will tend to be de-
flected upward. The vertical voltage
across the semiconductor (terminals 1
and 2) depends on whether more holes
or more electrons get deflected. In a
p-type sample there are more holes than
electrons and so the voltage has the
polarity shown. For n-type material
the polarity at terminals 1 and 2 would
be reversed.

The action is very similar to mag-
netic deflection of the beam in a
cathode-ray tube.

What good is such a device? Well,
there are at least three ways to operate
it. First, it can be run without a mag-
net. Then there will be no voltage at
terminals 1 and 2. But if you have a
magnetic field you would like to
measure, simply stick the device in it
and measure the output voltage. This
is one of the simplest ways to measure
the strength of a magnetic field and can
be calibrated to give a direct-reading
gauss-meter.

Second, we can use an electromagnet
instead of the permanent magnet. Sup-
plying a signal to the electromagnet,
the strength of the magnetic field de-
pends on the signal. The output at
terminals 1 and 2 will then depend on
the input to the electromagnet. What
we have here is an amplifier, although
for most purposes not a very good one.
This same circuit can also be used as a
computer multiplying circuit, since the
output is proportional to both the
electromagnet current and the current
I.

Lastly, the device can be operated as
a gyrator. A gyrator is a four-terminal
device that is not reciprocal—the trans-
fer impedances or transconductances
are not the same in opposite directions.
Draw any four-terminal network using
resistors, capacitors, inductors and
transformers, and you will find it is
reciprocal. The Hall-effect gyrator is
not.

Circuit-theory people have known
about gyrators for many years and
have devised circuits around them, in
spite of the fact that no practical gyra-
tor existed. Now these circuits can be
used with the Hall-effect gyrator. They
are useful mainly for computers.

Hall-effect elements for all three pur-
poses are being made and sold by the
Siemens Co. in West Germany. Theo-
retically a metal could also be used
for such a device, but the effect is very,
very small in metals whereas it is
rather large in semiconductors.

Next month we will investigate some
more semiconductor devices. Among
them will be photoresistors, photodiodes,
photocells, thermistors and thermo-
couples. TO BE CONTINUED
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TRANSISTO
BOOK‘SHELF

A brief rundown of some of the
basic and advanced texts on
transistor theory and applications

By RUFUS P. TURNER

INCE the first public announce-

ment of the transistor 10 years

agoe, an enormous amount of tech-

nical literature concerning this
device has become available. In 1949,
students and technicians inquired where
they might find any book that might
help them understand transistors. To-
day, the guestion has changed to which
book is best for a particular reader.

After making a close inspection of
many transistor books, I have selected
those which appear most serviceable to
the praciical workers found in large
numbers among the readers of Rapio-
ELECTRONICS. The books listed in Group
I present theory in terms not requiring
a knowledge of higher mathematics.
They contain numerous transistor appli-
cations of the kird so important to the
practical circuit man. In most in-
stances, no mathematical knowledge
beyond simple algebra is needed.
Listed in Group II are more advanced

transistor and semiconductor texts. To
understand the material in this second
group of books thoroughly, the reader
must have a good foundation in higher
mathematics (calculus and beyond),
engineering and physics, including
modern theory of solids.

Group |

Book oF THE TRANSISTOR. J. S.
Kendall (Wehman). Contains simple
explanations of transistor theory and
action, how to make point-contact tran-
sistors, care of transistors, electrical
characteristics of American and Euro-
pean transistors. 44 pp.

FUNDAMENTALS OF TRANSISTORS.
Leonard M. Krugman (Rider). Basic
semiconductor and transistor theory,
circuit theory for transistor amplifiers
and oscillators. Requires some easy
familiarity with algebra. 140 pp.

HANDBOOK OF SEMICONDUCTOR ELEC-
TRONICS. Lloyd P. Hunter, Editor
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(McGraw-Hill). Complete coverage of
semiconductor theory. Semiconductor
devices and manufacture. Typical appli-
cations illustrated with skeleton circuit
diagrams. Some sections will be better
understood if the reader has a good
mathematical foundation. Book is di-
vided into 20 sections. A good refer-
ence manual.

How T0 MAKE A TRANSISTORIZED
PORTABLE RADIO, AND 20 OTHER APPLI-
CATIONS FOR RF TRANSISTORS. (Syl-
vania). Collection of practical circuits
for amplifiers, oscillators, broadcast
receivers, ham radio, test instruments
and miscellaneous devices. 34 pp.

TRANSISTOR APPLICATIONS, Vor. I.
(Raytheon). Collection of 53 articles
on practical applications of transistors
reprinted from various magazines, 25
of them from RaDp10-ELECTRONICS. Elec-
trical characteristics of Raytheon tran-
sistors. 116 pp.

TRANSISTOR APPLICATIONS. Vor. II.
(Raytheon). Simplified transistor the-
ory; practical transistor circuit design
principles; installation, care and test-
ing of transistors; miscellaneous prac-
tical circuits and devices; reference
data; electrical characteristics of Ray-
theon transistors. 58 pp.

TrANSISTOR CIRCUIT HANDBOOK. Louis
E. Garner, Jr. (Sams). Simplified sur-
vey of transistor theory, numerous
practical circuits, reference data and
electrical characteristics of commercial
transistors. 410 pp.

TraNSISTOR  CIrRCUITS. Rufus P.
Twrner (Gernsback). Over 150 prac-
tical circuits for transistor audio am-
plifiers, rf and if amplifiers, de ampli-
fiers, oscillators, power supplies, radio
receivers, triggers and switches, con-
trol devices, test instruments, amateur
and miscellaneous devices. 160 pp.

TRANSISTOR CIRCUITS AND APPLICA-
TIONS. John M. Carroll (McGraw-Hill).
Numerous reprints of articles previous-
ly published in Electronics magazine.
A good cross-section of all areas of
practical applications of transistors.
283 pp.

TRANSISTOR ENGINEERING REFERENCE
HANDBoOK. H. E. Marrows (Rider).
Simplified transistor theory and some
practical circuit applications. Much
space devoted to characteristics of
commercial transistors and to circuits
of commercial transistor devices. Di-
vided into five sections. 288 pp.

TrANSISTOR MANUAL. 2nd Edition.
(General-Electric). Simplified transis-
tor theory, transistor and rectifier con-
struction, transistor and rectifier cir-
cuit applications, physical dimensions
of transistors, practical circuits for
the experimenter, characteristics of
General-Electric transistors and prin-
cipal electrical characteristics of reg-
istered JETEC transistor types from
all manufacturers. 113 pp.

TRANSISTOR TECHNIQUES. Bohr,
Braumbeck, Kampf, Knight, Padgett,
Prensky, Queen, Reed, Schenkerman,
Steen and Twrner (Gernsback). Prac-
tical data on transistor care, testing,
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performance, and measurements. Nu-
merous practical circuits. 96 pp.
TRANSISTORS. Lowis E. Garner, Jr.

(Sams). Simplified introduction to
transistor theory and transistor ecir-
cuits, transistor circuit components

and electrical characteristics of com-

mercial transistors. 105 pp.
TRANSISTORS HANDBOOK. William D.

Bevitt (Prentice-Hall). Theory of semi-

. conductor and transistor action. Tran-

sistor types. Many practical circuits in
all areas of application from simple
amplifiers to computers. Knowledge of
elementary algebra helpful to under-
standing of some theory sections.
410 pp.

TRANSISTORS IN RaDp1O AND TV. Mil-
ton S. Kiver (McGraw-Hill). Elemen-
tary presentation of electronic and
semi-conductor theory, transistor action
and applications of transistors to radio,
television and related circuits. Electri-
cal characteristics of transistors.
Servicing of transistor equipment.
220 pp.

TRANSISTORS, THEORY AND PRACTICE.
Rufus P. Turner (Gernsback). A stand-
ard textbook for the beginning tran-
sistor student and refresher for the
experienced worker. Contains chapters
on semiconductor theory; transistor
characteristics; equivalent circuits of
transistors, amplifiers, oscillators; dual-
ity in transistor circuit design; triggers
and switches; practical transistor cir-
cuits; tests and measurements, and
characteristics of commercial transis-
tors. 144 pp.

28 USES FOR JUNCTION TRANSISTORS.
(Sylvania). Simplified transistor the-
ory; 28 practical circuits employing
transistor types 2N34, 2N35, and 2N68
in amplifiers, - oscillators, control de-
vices and test instruments; electrical
characteristics of Sylvania transistors.
47 pp.

Group
ELECTRONS AND HOLES IN SEMI-
CONDUCTORS. William Shockley (Van

Nostrand).
INTRODUCTION TO JUNCTION TRANSIS-

TOR THEORY. R. D. Middlebrook
(Wiley).
INTRODUCTION TO TRANSISTOR CIR-

culTs. E. H. Cooke-Yarborough (Oliver
& Byrd).
PRINCIPLES OF TRANSISTOR CIRCUITS.
Richard F. Shea, Editor (Wiley).
PROGRESS IN SEMICONDUCTORS. Vols.

I and II. Alan F. Gibson, Editor
(Wiley).
SEMICONDUCTORS: THEIR THEORY

AND PRACTICE. G. Goudet, C. Meuleau,
and E. M. Deloraine (MacDonald &
Evans).

TRANSISTOR AUDIO AMPLIFIERS. Rich-
ard F. Shea (Wiley).

TRANSISTOR CIRCUIT ENGINEERING.
Richard F. Shea (Wiley).

TRANSISTOR ELECTRONICS. Lo, Endres,
Zamels, Waldhauer, and Cheny (Pren-
tice-Hall).

TrANSISTORS I. RCA Laboratories
(RCA).

TRANSISTORS AND OTHER CRYSTAL
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VALVES. T. R. Scott (Macdonald &
Evans).

TRANSISTORS: THEORY AND APPLI-
CATIONS. Abraham Coblenz and Harry

L. Owens (McGraw-Hill).
Publishers

Publishers or distributors listed in
the foregoing text are identified below:

General Electric. General Electric Co.,
Semiconductor Products Dept., Elec-
tronies Park, Syracuse 1, N. Y.

Gernsback. Gernsback Library, Inc.
154 W. 14th St., New York 11, N. Y.

Macdonald & Evans. Macdonald &
Evans, Ltd., London, England.
(American distributor: Essential
Books, Inc., Fair Lawn, N.J.)

McGraw-Hill. McGraw-Hill Book Co.,
327 W. 41st St., New York 36, N. Y.

Oliver & Byrd. Oliver & Byrd, Ltd.,
London, England.

Prentice-Hall. Prentice-Hall, Inc.,
Englewood Cliffs, N.J.
Raytheon. Raytheon Mfg. Co., 55

Chapel St., Newton 58, Mass.

RCA. RCA Laboratories, Inc., Prince-
ton, N. J.

Rider. John F. Rider Publisher, 116 W.
14th St., New York 11, N. Y.

Sams. Howard W. Sams & Co., Inec.
2203 E. 46th St., Indianapolis 5, Ind.

Sylvania. Sylvania Electric Products,
1740 Broadway, New York 19, N.Y.

Van Nostrand. D. Van Nostrand Co..
Inc.. 250 Fourth Avenue, New York,
N. Y.

Wehman. Wehman Brothers, 712 Broad-
way, New York 3, N. Y.

Wiley. John Wiley & Sons, 440 4th
Ave.,, New York, N.Y.
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The author is indebted to Technical
Book Co. of Los Angeles for placing
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viewed in this article. END
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“Good evening! I live about a half-mile

up the road, and my wife and I have

been arguing about the composer of the
last symphony you played.”
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By |. QUEEN

EDITORIAL ASSOCIATE

ANTED: a light-duty am-
plifier with low distortion,
plenty of volume. Must be
compact.
That was the problem after I bought
a new FM tuner. An amplifier was
needed for FM listening and monitor-
ing tape recordings being made from
the FM programs. It would also be
used for various utility purposes.
Tests showed that 100 mw delivered
to an efficient speaker produces all the
sound that is needed in an ordinary
room. Therefore, I decided to build an
amplifier with a 200-mw output (1/5
watt, from which unit derives its name).
In this age of audio amplifiers that
deliver 50 and 60 watts, you may feel
that 1/56 watt is just a whisper. How-

2N217' |2N301) Js
-
R2< 39K RS
560n SPEAKER.
4] J4
B 5]
5 2

i
l
|
l Ra
|

& L
INTERNAL
ESERD |
SEL RECT - SEE TEXT —3.3V/1T5MA

% # '
B3VAC
|
‘2“500 f
I u
RIPLEK (el 250uf
! +.|-|5V Ci.rlsv
L + J
e
R1—6,800 ohms

R2—39,000 ohms

R3—240 ohms, 59,

R4—0.82 ohm

R5—560 ohms

R6—470 ohms

R7—1,500 ohms

All resistors Vz-watt 10% unless noted

Cl—15 uf

C2—500 uf

C3—250 uf

All capacitors 15-volt electrolytics

JI, 2—phono jacks

J3—phone jack

J4, 5—pin jacks

S—spst toggle

YI—2N217

Y2, 3—2N301

Selenium rectifier, see text

Speaker, 12-ohm coil, 2 x 3 inches (RCA 21451
or equivalent)

Socket, transistor, 3-pin, in-line, for ¥I

Socket, 9-pin miniature (2) for ¥2 and V3

Perforated bakelite board, cut to size

Case, 5 x 3 x 2 inches

Miscellaneous hardware

Fig. 1—Circuit of the 200-mw amplifier.
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ever, this equals the power of many
thousands of people talking at once.
(Average individual voice power in
conversation is in the order of 30 aw.)
Certainly it is far more than most
neighbors will stand for!

The amplifier measures only 5% x
3 x 2 inches. This includes a self-
contained small speaker. Of course,
connections for a good external speaker
are provided. I use a Lansing D208 in
a 2 x 1-foot enclosure.

Frequency response is excellent. It is
down about 2 db at 12,000 cycles and
about 0.8 db at 12 cycles. Undistorted
power output is 200 mw—about 1.3
volts across 8 ohms. Maximum input
is about 0.1 volt. No volume control is
included because the amplifier is used
with an FM tuner which has a gain
control. An interesting feature is the
absence of transformers. Besides im-
proving frequency response, this saves
money and space. The two stages are
direct-coupled, with the speaker fed
directly by a power transistor. A 16-
or 8-ohm speaker is recommended, but
4-ohm units give good results.

The circuit is in Fig. 1. V1 effec-
tively in a grounded-collector stage
is followed by a grounded emitter V2.
The output transistor is an RCA 2N301.
It delivers the 1/5 watt with about 3.3
volts on its collector. V1 is a 2N217,
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Compact one-fifth watt cmplifier is
powered by 6.3 volts ac

J5

The completed
unit. Switch on
top seleets in-
ternal or ex-
ternal speaker,

Parts layvout in-
side the tiny
case.

chosen after various tests with other
driver transistors. It gave maximum
power with minimum distortion, at this
low voltage.

The pecwer supply

This amplifier operates from an un-
usual but easy-to-find power source,
6.3 volis ac. This voltage (at less than
0.3 amps) is found in many electronic
instruments. It must be rectified and
filtered before being applied to the
amplifier. Since the voltage is so low,
there i3 no need for an entire (117-
volt) rectifier stack. I removed two
elements from a 150-ma stack and con-
nected them in parallel. See Fig. 2.
This permits up to 300-ma drain (at
6.3 volts). The amplifier consumes less
than 175 ma.

The vectifier elements are mounted
on a long screw which holds the unit to
a bakelite board and serves as the
negative terminal. A cardboard sleeve
insulates the screw from the elements
and washers. One side of each element
has a smooth metallic surface. The
other side is rough-looking because it
is coated with selenium. These are
identified as M and S, respectively, in
Fig. 2. 'Washers are used to make good
contact with the surfaces.

After rectification, ripple is smwothed
by V3, another 2N301. This is done by

45


www.americanradiohistory.com

AUDIO—HIGH FIDELITY

-+ LUGS f=

o

M
CARDBOARD SLEEVE
I BoLT
d
"\ \NUT
S
WASHERS ASHERS
RECTIFYING ELEMENTS

Fig. 2-——Assembling the rectifier: Left
washer contacts head of serew. Nut also
contacts screw., Therefore, negative lug
and screw contacts both M surfaces.
Cardboard sleeve over screw insulates
positive lug and S-surfaces.

supplying the rectified voltage to the
transistor base. The output from this
transistor is nearly pure de. (For a
detailed description of this action see
“Transistor Low-Voltage Supply,”
RADI0-ELECTRONICS, October, 1957.) At
full gain, the hum is hardly audible
even if you place your ear right up
against the speaker cone. Neither V2
nor V3 is provided with a heat sink
since both are worked far below their
maximum ratings.

The amplifier circuit is built on a
perforated sheet of bakelite held in
place by long screws and spacers. I
used a 2 x 3-inch RCA model 21481
speaker in one end of the aluminum
box. A switch cuts this speaker in or
out as desired. Resistor R5 closes the
power amplifier load circuit should the
internal speaker and the external unit
be both disconnected at the same time.

Two input terminals (phono jacks)
are connected in parallel. One may be
used for the incoming signal, the other
for connection to a tape recorder. In
many recorders the speaker is autc-
matically disconnected during recording
(to prevent acoustical feedback into a
mike). With this pair of input termi-
nals, the FM tuner feeds the recorder
while you monitor it with the amplifier.
When you connect the Fifth to an FM
tuner, the signal lead shield provides
the common ground between tuner and
amplifier. The only other lead you need

T0 INPUT
VOLME ¢, t

3%

4
5K 15215V
RICE.8K

L

Fig. 3—Use this cirenit to add a volume
control to the amplifier.

is to the 6.3-volt supply, assuming the
other filament lead is grounded.

To operate the Fifth from batteries
instead of ac, eliminate V3 and its
circuitry. Apply 3 or 4 volts to the V1,
V2 circuit. A pair of flashlight D cells
will last a long time and give plenty of
volume when this amplifier is fed from
a portable transistor tuner. A single
cell supplying less than 25 ma provides
ample volume for low-level listening.

If your application calls for a volume
control, connect it as shown in the cir-
cuit of Fig. 8. END
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Reviewed by
CHESTER SANTON

Station WQXR, New York City

TAPE recorder scarcely adequate for a

baby’s unsteady mid-range gurgle cannot do
Jjustice to today’'s stereo tapes. These require
steady transport past a well-aligned head of
proper frequency response. Test tapes of ac-
knowledged accuracy have been used for yvears
to uncover any increase in equipment wow and
flutter, improper head alignment and impaired
frequency response. Such tapes are useful only
where adjustments can be made to improve the
performance of a tape machine. In the past the
only test tapes commonly used by radio stations,
recording companies and top-flight repair men
were the two Ampex test tapes. These are in-
dividually made custom jobs the 15-ips tape
going out to 15,000 cyeles, the 7% out to 10,000
cycles. The sole difficulty for the rest of us
the price of the 7%-ips tape (5563) zZoes out to
$14.50. Ampex test tape 5563 contains the follow-
ing: 10,000 cycles of long duration for alignment
of the tape head; 250 cycles at 0 VU reading:
250 cycles at —10 db which is their standard
test level, then test frequencies from 10,000
down to 50 cycles. Before recording these test
frequencies on each tape, Ampex selects the
center-line cuts of blank tape and then polishes
it thirty times by running it against itself. This
assures optimum contact with your playback
head and accounts for the price of the finished
tape. That was the situation in test frequency
tapes until a few weeks ago when Livingston
Audio Products, a pioneer in recorded tapes.
announced a custom-enginecered test tape at
$9.95, the LX-1E. I immediately made an ap-
pointment with John White, their chief engineer,
to see how they do it. Instead of polishing the
tape beforehand, they depend upon automation
for uniform results while recording. In a spe-
cially designed laboratory set apart from their
Caldwell, N. J., plant, I watched the operator
produce each tape individually. As each test
frequency from 50 to 12,000 cycles is announced,
relays (audible on the finished tape) activate
a compressor amplifier designed to maintain
constant levels by taking into consideration any
variation in the tape itself. This system does
away with the need for bias readjustment ordi-
narily required. (Where needed they have sub-
stituted precision military components to insure
stability. *““Red base” tubes are in virtually every
socket.) Heads and tape drive are cleaned every
10 tapes. The LX-1E test tape also contains a
3,000-cycle tone for testing wow and flutter,
5,000-and 10,000-cycles for head alignment, a 250-
cycle tone at zero level followed by a section
of unrecorded tape for judging signal-to-noise
ratio. The handiest feature of all is the verti-
cally striped leader tape which acts as a strobo-
scope for checking the speed of the transport

mechanism. Service technicians will welcome
this strobe when getting acqguainted with an
unfamiliar machine. The Livingston LX-1E

fills a need in its price range. I'or some time
now Audio Devices, Inc., has offered an excel-
lent custom-made test tape at $10. That tape,
however, is designed solely for head alignment.
Recorded at 15 ips, its test tones of 2, 10 and 15
ke jump to 1,000, 5,000 and 7,500 cycles at 7V
inches per second. Next month we’ll take up
test tapes made on duplicators.

Dance Hits of the 30°s and 40°s
New World Theatre Orchestra
Bel Canto Stereo Tape ST-30
(7-inch; playing time, 22 min. $9.95)
Taking full advantage of the relatively uni-
form dynamic range in dance music compared
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to that found in symphonic writing, Bel Canto
offers a reel recorded at about twice the level
found on classical orchestral tape recordings.
Yet they manage this without introducing dis-
tortion. At this sound level, tape hiss ceases to
exist as a factor in reproduction on first-grade
equipment. High-level recording in commercial
tapes has been tried in the past with small
instrumental groups but I've never heard a
taping of a dance band of this size with dis-
tortion held to this minimum. The music con-
sists of tasteful arrangements of five old
favorites including Paper Doll, Dream, Stars
Fell on Alabama, etc. Go out of your way to
hear this recording. This is tape with all the
problems solved.

WILLSON: The Music Man
Original Broadway Cast Album

Capitol Stereo Tape ZF-41
(7-inch; playing time, 46 min. $14.95)

Capitol has captured in depth the small-town
flavor of Meredith Willson’s musical comedy.
Robert Preston as the brassy band-instrument
salesman can really demonstrate his wares in
stereo. Throughout the show, only stereo can
distinguish with ease the close layers of harmony
built up by an old-fashioned male quartet as
well as the tiniest inflections of the chorus.
Very live recording helps. Smart New York
audio-dealers are using this tape to demonstrate
wide-range stereo’s benefits on expensive sound
equipment.

Holiday for Trumpets
Warren Kime and his Five Trumpets
Replica Stereo Tape T-110
(7-inch; playing time, 24 min. $7.95)

From the lowa of Music Man to present-day
Illinois where this Replica tape was made. Here
is light, popular musie featuring clever arrange-
ments for five trumpets. Very easv to take.
Sweet, untroubled highs and crisp bass set apart
this well-recorded tape. Many of the individual
trumpet touches would have been lost in single-
channel recording.

PROKOFIEV: Lieutenant Kije
Fritz Reiner conducting Chicago Sym-
phony Orchestra
RCA VICTOR Stereo Tape BCS-96
(7-inch; playing time, 20 min. $8.95)

Other than the concert hall, RCA’'s brilliant
new tape provides the ideal medium in which to
hear Prokofiev’s larger-than-life score. The
music makes exaggerated use of bass drum,
fife, brasses and cymbals in depicting the life
span of the imagZinary Lieutenant Kije. No rec-
ord has ever conveyed the full scope of this satire
of military life under the czars. The man at
the controls, Lewis Layton, has drawn upon the
experience gained by RCA in more than a dozen
stereo recordings of the Chicago orchestra. His
handling of the live acoustics matches the broad
sweep of Fritz Reiner’s performance.

Fiesta Flamenca
Carlos Montoya and Spanish
and singers

dancers

Cook Stereo Tape 1027
(7-inch ; playing time, 24 min. $12.95)

The heel-stomping of the Spanish dancers in
this troupe offers ideal material for testing the
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bass transient response now possible in this
medium. An old favorite in the Caok catalog,
Fiesta Flamence is set in motion again on this
stereo tape.

Deutschmeister on Parade
Julius Herrmann conducting Deutsch-
meister Band
Westminster Sonotape SWB 7004
(7-inch; playing time, 17 min. $6.95)

This stereo tape is unige in one respect. In
the first selection Castaldo March, this perky
little brass band is heard far in the distance on
the left microphone alone. No sound whatever
issues from the right channel for the next 35
seconds. Then as the band nears the normal
stereo field, the right-channel mike is slowly
opened and the band parades across the room
in sterco. Finally the left-channel microphone
is slowly closed and we have 35 seconds of music
on the right channel alone. Following this
maximum illusion of directionality, the band
offers a group of sprightly continental marches
in typically eclean Westminster sound.

Ruffles and Flourishes
Music for Field Trumpets and Drums
Frederick Fennell conducting members
of Eastman Symphonic Wind En-
semble
Mercury Stereo Tape MS5-13
(7-inch; playing time, 21 min. $8.95)
A truly rousing entry by Mercury in the
heightening competition to exploit stereo’'s ad-
vantages. The military trumpets are carried on
one channel, the drums on the other. Without
a symphony orchestra in the way, the bass drum
and cymbals have a surprise in store for any
speaker system. A note of caution: after listen-
ing to this tape on top-notch eguipment, the
steep attenuation of lowest bass frequencies on
dises will become most apparent.

Vic Dickenson Septet
AV-Vanguard AV-752])
It Might as Well Be Spring

Sol Yaged and Quintet
AV-Herald AV-755])
These two monaural tapes of modern jazz can
demonstrate on a first-class system that single-
channel hi fi is also capable of a very high
degree of presence. Both hawe a big bass and
a good sharp high highs, though not as
prominent as those in Dancing and Dreaming.

Note: Records below are 12-inch LP
and play back with RIAA curve unless
otherwise indicated.

HAYDN:
Symphony No. 100 in G (Military)
Symphony Neo. 101 in D (The Clock)
Antal Dorati conducting London Sym-
phony Orchestra
Mercury MG 50155

Every audiophile will want to know how the
“Battle” movement of ithe Haydn Military sym-
phony is waged in Dorati’s version. The
answer: musically. Many listeners today will
welcome the faet that Mercury’s single-mike
technique doesn’t permit undue emphaszis on
cymbals and drums found in other versions.
Clean sound and brisk, well-detailed playing.

The Sounds of Holland
Capitol T-10133

A tour of Holland in sound. A year of pains-
taking work with very fine Dutch-made port-
able tape recorders went into this album.
With narration by the noted actor, Hans Con-
ried, the tour includes an airport, railroad
station, the harbor, canals and traflic sounds
including hundreds of bicycle bells. The best
“documentary” touch is the clomp of wooden
shoes on a cobbled sidewalk.

ltalian Interlude
Murray Dickie, Tenor, with Gianni Mo-
nese and His Orchestra
Vox VX 25.190

A collection of Neopolitan favorites sung in
pleasant native style by a tenor from Scotland.
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Signor Monese and his orchestra provide authen.
tic accompaniment. Up-to-date sound such as
this may revive interest in this type of song so
popular in the early days of radio.

RAVEL: Bolero

LISZT: Mephisto Waltz

Hermann Scherchen conducting Vienna
State Opera Orchestra
Westminster Lab Series W.-Lab 7059

Westminster’s policy of holding down the
maximum peak level in this deluxe series to
14 em/sec pays off handsomely in the Ravel
Bolero. The music builds naturally from a low-
level beginning yet the climax does not contain
the distortion present in virtually every other
recorded version. The point of superiority is
fast becoming academic, however, because many
Lab Series buyers are now going over to $6.95
stereo tapes,

STRAVINSKI: Petrushka
Firebird
Leopold Stokowski conducting Berlin

Philharmonic Orchestra

Capitol PAO 8407

Uncommonly spacious sound typical of that
favored by German recording engineers. The
effect of a huge concert hall does not disguise
the fact that Stokowski cannot persuade the
Rerlin players to unbend at any point in their
rigidly correct performance of Petrushka. The

Firebird, with less flexibility required of the
orchestra, is more successful. A highly pro-
fessional job of recording marred only by

excessive poise in the performance.

TCHAIKOVSKY: Swan Lake
Joseph Levine conduecting Ballet The-
atre Orchestra
Capitol PAO 8416
TCHAIKOVSKY: Excerpts from Sleep-
ing Beauty
Pierre Monteux conducting London
Symphony Orchestra
RCA Victor LM-2177

Both ballets receive excellent treatment on
these discs. The sweet sound of Tchaikovsky's
strings is heard to better advantage in the
Capitol performance because a flatter recording
curve is emploved but Monteux has the last
word on the music he conducts. Very enjoyvable,

HAYDN: Concerto (for harpsichord) in

D
BACH: Concerto (for harpsichord) in D

Minor
Sylvia Marlowe and Concert Arts Cham-

ber Orchestra

Capitol >-8375

It still seems to me that in this series of
Marlowe records Capitol is doing the best job of
presenting the harpsichord in all but living
presence. Those who own systems capable of
presenting the high end with a minimum of
coloration will be especially delighted by the
purity with which the harpsichord tone in the
upper register is presented, and, conversely, that
same purity can do a beautiful job of showing
off such a system. The small chamber orchestra
contributes a rich and gutty bass and a fine
contrasting solidity to the fragile harpsichord.
The two works also present a contrast in style
and variety and give the harpsichord plenty of
opportunity to show off its own variety.

Mammoth Fair Organ
Carrousel Becquart

London LL 1644

If the range of your sense of humor matches
that of your sound equipment you’ll enjoy this
record. Here is the most sophisticated 50-year-
old mechanical organ on discs today. A feature
of the Carrousel Becquart in Belgium, it romps
through several items well known in this
country, but most of its perforated rolls con-
tain music familiar only to generations of
visitors to Belgian fairs. Capitol Record's barrel
organ production Afternoon in Amsterdam
created a following for music of this sort by
reason of the lavish care taken in recording it.
Now London ffrr offers a mechanical organ of
more lasting appeal. Your tweeters will ap-
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preciate the subtle clarity of the c¢rezan bells
and your friends will find humor in the opti-
mistic approach to the intricate orchestral ar-
rangements. A. Schollaert, the man who devised
the rolls, obviously found fun in science.

Resort Favorites for Dancing
Harry Marshard and His Orchestra
Unicorn 1049
An easy way to crash a swank affair offering
music by Harry Marshard, the Boston-based
society dance favorite of the past 25 years. What
really will eatch your ear in this record is the
uncanny mike work of Peter Bartok — perhaps
the shrewdest of the top handful of recording
engineers who have achieved fame in the LP
era, a fame limited to owners of really top-
notch sound systems, yet a fame nonetheless.
Bartok’s symphonic recordings have been models
of orchestral balance and realism. Working on
stage at Town Hall in New York with a well-
drilled society dance band, he uses both
maximum advantage. Without an echo chamber
or other studio gimmicks, he wets the full
sound of each instrument while retaining the
overall balance. Through placement of the in-
struments, he achieves the definition that others
think they get by boosting the upper end of
the record curve. The orchestra doesn't relax
for a second because the medleys on the record
include the brightest favorites of the dancing
set at six East Coast resort areas.

OFFENBACH: Gaité Parisienne
Felix Slatkin conducting Hollywood
Bowl Symphony
Capitol PAO-8405

Can they go much beyond this point in record-
ing Gaité Parigienne on monaural dises? Not
without recourse to hokum—devices such as
artificial volume expansion or peaks in the
frequency range at the point where cheap
speakers fall off in response. We already have
several “Gaités” with souped-up sound on other
labels. Capitol now has the top version with a
pleasing performance and wide range yet natural
sound. For excitement beyond this, I refer vou
to stereo.

Gypsy Strings
Yoska Nemeth and his Gypsy Orchestra
Vox VX-25220

A fine change of pace both musicallv and
sonically. This group gives fiddle, clarinets,
cello and cimbalon opportunity to show off in-
dividually, and in combination to produce an
opulence as colorful as gypsy costumes. The
recordiny is fittingly spacious and very live and,
despite the high average level, very clean. One
of the best gypsy records in the catalogs. Most
of the traditional gypsy airs and dances are
included in the repertoire of some 26 or 27 selec-
tions.

SCHUBERT: Symphony No. 2
Syvmphony No. 6
Couraud conducting Bamberg Symphony
Vox P-10240
A sympathetic performance and excellent
recording of two of the six symphonies Schubert
composed between the ages of 16 and 21. No
great challenge here to hi-fi capabilities but Jjust
another excellent subjeet for using hi fi for what
it does best—reproducing music worth listening
to and delightful to hear.

Vienna Midnight
Liane and Boheme Bar Trio
Vanguard VRS 9026
Paris Midnight
Liane and Boheme Bar Trio
Vanguard VRS 9018

Audiophiles discovered years ago that the
velvety voice of Liane and the close-up piano,
bass and alternating guitar and accordion of
the Boheme Bar Trio gave them ‘“‘presence” on
any speaker. The early 10-inch Vanguard record-
ings of these cafe favorites employed the NAB
recording curve. General advances in the record-
ing art and use of the RIAA curve put these
12-inck discs near the top of the list. END

Name and address of any manufacturer of
records mentioned in this column wmay he ob-
tained by writing Records, RAD10-ELECTRONICS,
155 West 14 St., New York 11, N.Y,
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Audio Filter has

VAR'ABLE Bandpass

A o

N inexpensive audio filter with
variable high- and low-fre-
quency cutoff lets the experi-
menter or audiophile demon-

strate the effect of high- or low-fre-
quency losses. It also provides a way
to reduce noise or rumble and a simple
method of evaluating program mate-
rial. By cutting back on the frequency
response from either end until a redue-
tion in response is heard, you ecan
estimate the quality of the program or
audio system. Using the treble control
to reduce static or noise generally cuts
the useful program material much
more rapidly than does this sharp-cutoff
filter.

The low-frequency cutoft selectively
cuts excessive bass if the speaker is
not properly loaded. It also helps to
reduce switching transients and hum
when experimenting with an audio
system, thereby protecting the speaker.

The bandpass filter described here
gives a choice of three low-frequency
cutoffs (60. 120 and 350 cycles) at 12
db per octave, and a continuously var-
iable high-frequency cut at 18 db per
octave, between 1.8 and 28 ke. The
filter is designed to be placed between
the preamp and power amplifier of an
audio system. It can also be used with
the speech amplifier of ham gear to
limit bandpass, or with experimental
equipment.

L-C filters provide sharp cutoff, but
are not easily variable and are expen-
sive, especially if magnetically shielded
inductors are used to reduce pickup of
the ever-present hum. R-C networks
give ultimate attenuation of 6 db per
octave per section and, when three are
put in series, a very comfortable 18 db
per octave is obtained. However, as
with the bridged-T network, the knee
is far from sharp and the cutoff is slow
at first.

Using R-C networks with an amplifier
with 20-db gain, and applying negative
feedback, the knee is sharpened and
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ATTENUATION - DB

Fig. 1 — Response
curves of the varia-
ble-bandpass

unity gain realized at the middle fre-
quencies. The final responses are shown
in Fig. 1.

The high-cut filter is similar to that
described by Lawrence Fleming in
Radio & Television News, May, 1955.
Several improvements are incorporated
in the present circuit. The noise output
of Fleming’s filter varied inversely
with the cutoff-frequency setting. When
using the filter with a high-gain power
amplifier, such as the Heathkit W-5,
the noise was objectionable at low-
frequency cutoff settings. Bypassing the
cathode resistor with a 15-u4f capacitor
eliminated the noise (see Fig. 2).

The characteristic 8-db hump, just
prior to cutoff as described by Fleming,
is reduced by using less feedback around
the high-cut filter. The extra gain thus
available permitted the use of more
feedback around the low-cut filter,
resulting in a sharper knee in its
response curve.

Low-cut filter

The low-cut filter presents a major
design problem since, ideally, the re-
active components should be in the
shunt-to-ground legs of the network
and thereby have little effect at the
flat response part of the curve. This
cannot be done without using inductors.
A three-section R-C network with the
capacitors in series was wused with
feedback. With feedback from the large
0.1-uf output coupling capacitor CI,
attenuation was sharp until the react-
ance of the network capacitors became
so high that the signal bypassed the
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filter. %0

This valuable audio accessory uses
three bass rolloffs and a wide-
range variable treble rvolloff to im-
prove hi-fi reproduction or ama-
teur 1reception and transmission

By Dr. CARL F. ROTHE

filter by taking the lower impedance
path offered by the feedback line. This
limited attenuation to about 20 db.
By using a smaller capacitor (C15)
for the feedback loop the low fre-
quencies were effectively kept from
entering the output.

Maximum possible frequency re-
sponse is often desired, so a switch
was added to bypass the filter. Resis-
tors R1 and R2 were added to keep
the coupling capacitors of the filter,
preamp and power amplifier at the
samie dc potential and thus reduce
switching transients.

If greater selection of cutoff fre-
quencies is desired, different values of
capacitors in the filters can be used.
Doubling the capacitors’ size gives a
cutoff at about half the previous fre-
quency. If a fourth position were avail-
able on the LOW-CUT selector switch,
three .01-uf capacitors could be added
to give flat bass response to about 40
cycles. This would effectively reduce
turntable rumble with a minimum loss
of bass. Using feedback extends the
cutoff frequency (where the response
is down 3 db) from that obtained with-
out feedback. Theoretically, the cutoff
frequency equals %7 RC (R in meg-
ohms, C in uf, 2% = 6.28). Under
the conditions used here, it is approx-
imately 1/9RC for the low and 2/9RC
for the high end. For exact values,
experimenting will have to be done.

Because of the large amount of feed-
back, the input impedance is about
300,000 ohms and so the impedance of
the source should be relatively low.

RADIO-ELECTRONICS
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The filter is highly stable since there
is no overall gain.

Construction details

The filter was built into a 7 x 5 x 3-
inch case. The three-gang capacitor
was put in one corner, and the 12AU7
on a bracket behind it. This left half
of the box for the low-cut filter capac-
itors and other components.

The layout is not particularly impor-
tant, since the signal level is relatively
high and the gain unity. However, if
greater than 30-db cuts are desired at
high frequencies, it is well to keep the
input circuitry of the high-cut filter
and the capacitors and wiring of the
low-pass unit at least % inch apart.
The heater leads, of course, should be
twisted together, kept short and close
to the chassis. Center-tap grounding
of the heater transformer helps min-
imize hum. The heater circuit shown
in Fig. 2-b can be used with power
supplies with one side of the heater
supply grounded to the B-minus supply
or with a floating heater winding.

Resistor R3 was picked to give a
stage gain for the high-pass filter of
about 1.5 at 1,000 cycles. Feedback
resistor R10 for the low-pass filter was
then chosen to give an overall gain of
1 for the whole filter at 1,000 cycles.
I used a 1-megohm pot for this resistor
(see photos). A 560,000-ohm fixed
resistor (see schematic) can be used.

I calibrated the filter with a Hewlett-
Packard audio generator and a Heath-
kit vtvim. Variations in output of the
generator and response of the vtvm
were eliminated by comparing the
indicated voltages at the various fre-
quencies with the filter selector OFF
to those with the filter oN. If equip-
ment is not available for calibration,
the standard broadcast-band tif capac-
itor used gives the following cutoff
points: fully closed, 1.8 ke; one-quarter
open, 3 kc; one-half, 5 k¢; three-quar-
ters, 10 kec; seven-eighths, 16 ke, and
fully open. 28 kec.

The calibration points were marked
on a separate aluminum panel, but
could have been made directly on the
gray hammertone panel.

The filter has greatly improved the
reception of weak AM stations when
static or heterodyning is present.
Boomy male voices are made more
intelligible, and turntable rumble, when
present, is reduced. The effects of loss
of bass are clearly demonstrated. END

R1, 2—4.7 megohms

R3—820,000 ohms

R4, 11—470,000 ohms

R5—| megohm

R6, 7, 12, 13, 14, 15—270,000 ohms

R8, 17—2,200 ohms, | watt

R9, 16—100,000 ohms, | watt
R10—560,000 ohms

R18, 19—47 ohms, | watt

All resistors Y,-watt 10% urless noted
C1—0.t uf, tubular

C2, 5—.06 uf, tubular

C3—15 uf, 25 volts, electrolytic
C4—10-345 uuf per section, 3-gang irf iype variable

AUDIO—HIGH FIDELITY

TO POWER SUPPLY

Above, an inside +iew showing the
Low-Cut switch assembly. And, below,

another look at the filter’s insides.
12AU7 SOCKET
-
R8 UNDERC3

<3

capacitor (Aified 60 H 72¢ or equivalent) with
extender 60 H 366 for adepting 3;-inck shaft to
Vi inch

C&, 9, 12—.0068 uf, fubular

C7. 10, 13—.0033 zd. tubular

C8, I, 14—.0GI5 uf, fubular

Ci5—.01 uf, tubular

All capocitors 600 volts unless neted

J1, 2—phono jacks

S1—dpdt tnggle

S$2—3- or 4.positien 3-pole rotary (single deck)

Vi—I2AU7

Chassis, 7 » 5 x 3-inzh box

Miscellaneous harcware

i, sl

100K/ 1W

it
G

RIO 560K

RQ%
¢
Rl 4.TME T
ON
o R3 820K
I QFF
Sl 6——te
m i _()2 R4
Je 06 | 470K
g ns%ugo Z‘Lf

4.7TMEG

06 [Rll 470K

8

{0015
‘.
270K __RI3

e

RI2

-
ﬁlGéIOOK/IW

m Fizg. 2 — Circait of

the audio filier.
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By NORMAN H. CROWHURST

T seems that I have gone through

all this before. My previous article

on the subject, “Getting the Cathode

Follower Straight” (RADIO-ELEC-
TRONICS, December, 1954) elicited more
correspondence from readers than any
other article to date. These could be
grouped under two headings: (1) the
reader who appreciated the presenta-
tion (often because he had found the
matter out the hard way himself) and
therefore found it useful (2) the reader
who felt I was doing the cathode fol-
lower an injustice!

The latter had apparently been
taught in college that the cathode fol-
lower is a panacea, not only for all
audio troubles, but almost all electronic
troubles. Without checking up on the
statements I made, he felt my article
to be a slight on such a wonderful
device.

Recently, however, a friend of mine
approached me about designing a
cathode-follower output stage for a
preamplifier. He had been trying, some-
what unsuccessfully, to apply data
obtained from various sources and
remembering my article, he thought I
might be able to help him solve his
problem.

As that article treated the matter
only theoretically, it will not be in-
appropriate to give readers the benefit
of this help, so anyone who wishes can
apply the correct principles himself.
To highlight the possible pitfalls—
and make sure some readers do not still

172
12AX7

INPUT

OUTPUT

Fiz. 1—Circuit—with values calculated
from formula and tabulated daia—for
using a 12AX7 as a cathode follower
to give a 300-chm output impedance.
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Designing a preamp output stage
that uses a cathode follower isn’t

CATHODE

think I am misrepresenting their pet
circuits—let’s follow my friend’s
course, by trying first to use the avail-
able data.

Published data

Using the symbol Rs for the output
source impedance, R, for the plate
resistance, R. for the cathode load
resistance and ux for the tube’s amplifi-
cation factor, several authorities cor-
rectly give the formula for output
source impedance as

R.R,
Ry (# +1) + R,

This formula can be rearranged to find
the appropriate cathode load resistance

R R.R,
“7 R, —R.(p+1)

My friend found the second formula
(written out in full) in the RCA
receiving-tube manual. He first thought
a feasible tube would be one half of a
miniature twin triode, the 12AUT.
Looking up the values, he found that,
with a plate supply voltage of 250, it
requires a grid bias of —8.5 volts, has
an amplification factor (z) of 17 and
a plate resistance of 7,700 ohms.

Substituting these values into the
formula, assuming a desired 500-ohm
output source impedance, he came out
with a cathode load resistor of minus
3,000 ohms! Not having any negative-
value resistors in his junkbox, he de-
cided that a different approach was
necessary.

He went on to try a different tube—
a 12AX7—but, before we follow him,
let’s see just what this negative value
really means. Go back to the formula
for source resistance and substitute
successively higher values of cathode
load resistance R:, until we reach a
theoretical value of infinity. At this
point, the odd term R, in the bottom
of the fraction becomes negligible com-
pared to the terms that contain R. as
a factor in both top and bottom. This
means that, for this particular condi-

R. -
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quite as easy as it sounds

tion, the source resistance reduces to
the expression

Ry
p+1

Hence, for this particular tube, with
a theoretical infinite cathode load
resistance, the source resistance will be
7,700 ohms divided by (17 -+ 1), or 430
ohms. This happens to be less than
the desired 500 ohms. Using any prac-
tical value of R:, instead of this theoret-
ical infinite value, produces a source
resistance that is lower than 430 ohms.

Thus, the only way, in theory, that
the source resistance could be raised
to 500 ohms would be to extend the
cathode load resistance beyond infinity
and into the negative resistance region.
This is all very well in theory, but
cannot be done in practice! However,
there is a simple and practical way
over the difficulty which we shall come
to later in the article.

Meanwhile, my friend who turned to
the 12AX7 found the relevant values
were: grid bias —2, amplification
factor (x) 100, plate resistance 62,500
ohms. Substituting these into the
formula gave a cathode load resistor
of 2,600 ohms.

Plate current is given as 1.2 ma, so
to get a bias of —2 volts, the resist-
ance in this part of the circuit should
be only about 1,660 ohms. Using a prac-
tical value of 1,800 ohms, with a further
series value of 820 ohms to make up
the cathode load, the circuit appears
as shown in Fig. 1. This supplies cor-
rect bias to the tube and should land
up with a 500-ohm source resistance.

So my friend went ahead and built
this circuit. It came as somewhat of a
shock to him to find considerable dis-
tortion when he fed the output into a
500-ohm load. Using a distortion meter
he found that, with 1 volt out, he was
getting up to 20% distortion. Removing
the 500-ohm load, the output rose to
about 4 volts. Turning the input down
a little, he found he could now get 3
volts output with 5% distortion.

Rs =

RADIO-ELECTRONICS
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Fig. 2—Characteristics of the 12AX7

show operating condition produced by
circuit of Fig. 1.

Even this, however, is rather short
of high fidelity! It was at this stage
that my friend came to me in despera-
tion.

Why the distortion?

Before showing him how to get better
results, it will be well to explain the
distortion. Let’s take the tube char-
acteristics shown in Fig. 2. A load line
representing 2,600 ohms will be so
nearly vertical as to be indistinguish-
able from a constant voltage of 250.
The well-known formula for gain of a
cathode follower is

,llRl
A N—
Rp + Ri (u + 1)
Using R, 2,600 ohms, R, 62,500
ohms, # — 100 for the unloaded condi-

tion, this works out to be 0.8. In other
words, the voltage swing between
cathode and ground is 4 times that
between grid and cathode, with the
result that the cathode-to-ground swing
is four-fifths of the voltage applied
between grid and ground.

Assume that we can appy a grid to
cathode swing of 1 volt either way
from the -—2-volt bias point. Going
negative to —3 volts, plate current is
0.2 ma. At —2 volts, plate current is
1.2 ma while, at —1 volt, plate current
rises to 3.2 ma. So, for a 1-volt sinu-
soidal input between grid and cathode,
the output will give a fluctuation of 2
ma one way and 1 ma the other way.

This represents a second-harmonic

distortion given by -2- (aa—:l—ll)ﬁ

or 16249 under this condition. As a
cathode follower, however, there would
be 4-volt swing from cathode to ground,
requiring 5 volts swing from grid to
ground to achieve this condition. The
feedback will tend to neutralize the
distortion to something less than
16% %. The gain reduction is 5 to 1
because without feedback 1 wvolt in
produces 4 volts out, while with feed-
back it takes 5 volts in to produce 4
volts out. So we should expect to reduce
the distortion 5 times, or to 3% %.
But 3% 9% of 4 volts is 133 mv. If the
input is pure, there must also be 133
mv of antiphase second harmonic be-
tween grid and cathode to balance this.
Referred to 1 volt, 133 mv is 13% %.
As the tube generates 16249 from the
fundamental in opposite phase, this
leaves us the difference of 3% 9 in the

x 100,
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output, as assumed. This is illustrated
in Fig. 3.

So we land up with a peak voltage
of 4 with distortion of 3% %. Since
3 volts rms is about 4.5 volts peak—
a little more than this—it is not sur-
prising to find that distortion read on
the meter is 5%.

Now for the loaded condition. Instead
of 2,600 ohms for the cathode load
resistor, we now use the combined
resistance of 2,600 ohms with the 500-
ohm resistor in parallel, giving us 420
ohms. From the formula this gives a
voltage gain of 0.4, which means that
for 3 volts in, between grid and cathode,
there will be 2 volts out, between
cathode and ground. It will take a
5-volt input to produce a 2-volt swing
at the output.

Looking at the distortion on the tube
characteristics, swinging 2 volts each
way from the bias point of —2: for
zero grid voltage the current is about
6 ma (this is beyond the curves given,
so is estimated) and for —4 volts, it is
zero. Thus the positive swing is 4.8 ma
while the negative swing is 1.2 ma. This

/2  TOEEE——
12AX7 250¥
T -
IV FUND,
(-)133MV 2ND
13.3% L
(S -
INPUT 5V PURE FUND. oUTPUT
4Y FUND.
+16.6 % 2ND HARM—~13.3%
=3.3% 2ND HARM
(+) 133 MY
| ¥
Fig. 3—Distribution of distortion com-
ponents.
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Fig. 4 Characteristic curves of a
12AX7 with a 100.000-ohm load line.

figures out to 30%
distortion.

Feedback, however, reduces the gain
by three-fifths because, without feed-
back, 3 volts in would give 2 volts out,
while with feedback it requires 5 volts
in to give 2 volts out. This means the
distortion should be reduced to 18%.

A peak swing of 2 volts between grid
and cathode, as just considered, will
give 1v53 volts between cathode and
ground and will require an input of
314 volts. The output of 1% volts peak
is equivalent to 0.7 times this, or about
0.95 volt rms.

With a theoretical distortion of 18%
for 0.95 volt it is not surprising to find
that we measure 20% with 1 volt.

second-harmonic

A good cathode follower
So theory backs the measurement.
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How, then, are we to improve the
performance of a cathode follower for
a preamplifier output circuit? Using
this example, it is evident that loading
with 500 ohms produces an actual plate
cirenit load of 420 ohms. This not only
produces excessive nonlinearity but re-
duces the working gain .of the tube by
one-third.

If we use a higher resistance in the
cathode circuit, we should improve this
situation somewhat because the effec-
tive cathode load would then be nearer
the external value of 500 ohms. While
this would reduce the distortion a little,
the best solution is to operate into an
open circuit, or at least a virtual open
circuit. This way, the only 500 ohms
present is that provided by the tube’s
cathcede circuit. This method, using a
larger value of resistor in the cathode
circuit, considerably improves the out-
put.

Reworking the characteristics, we
could use a 100,000-ohm cathode load
and arrange to have a bias of 1.5 volts
(see Fig. 4). This gives a plate current
of 0.& ma, so the bias resistor should
be about 2,000 ohms.

A 1.5-volt swing each way, measured
betwezn grid and cathode from the
bias point, yields a swing from 170
volts at the bias point to 80 and 240
volts. This represents 109 distortion
since there is a 60-volt excursion one
way and 90 volts the other.

However, a 3-volt peak-to-peak swing
input produces 150 volts peak-to-peak
output, which means the tube is oper-
ating at a gain of 50. As a cathode fol-
lower it will require 153 volts in to
give an output of 150. This means that
the gain reduction is 51. Dividing the
10% distortion by the factor of 51 gives
us an overall distortion of slightly
less than 0.2%, which is a considerable
improvement. The necessary circuit is
shown in Fig. 5.

Now let’s assume that the same cir-
cuit is loaded with 500 ohms. Drawing
a vertical load line through the 170-
volt operating point, we can consider
an excursion from —0.5 to —2.5 volts
on the grid. This will produce a current
swing from 2.5 ma to 0.1 ma, or 2.4 ma
overall across 500 ohms. This produces
a swing of 1.2 volts from cathode to
ground for the 2-volt swing between

Fig. 5—Basic cirenit for cathode fol-
lower represented in Fig. 4. For simplic-
ity, coupling capacitor is not shown.
The dotted line shows an alternate oui-
put, which gives 29% less voltage on
open circuit and a source resistance
about 2,000 ohms higher than the solid
line connection.
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Fig. 6 — Characteristics of a 12AU7,
showing cathode follower operation
using a 20,000-ohm load.
grid and cathode, or a total of 3.2 volts
swing at the input from grid to ground.

The 2.4-ma swing is made up of 0.7
ma negative from 0.8 and 1.7 ma posi-
tive. This represents 159% distortion.

However, the feedback, which reduces
gain by a ratio of 2/3.2, the difference
in the input required to give 1.2 volts
out, brings the distortion down to
slightly less than 10%.

This is for a peak-to-peak output of
1.2 volts, or an rms of not much more
than 0.4 volt. So, for working into a
loaded circuit, use of a larger cathode
resistance has made our position worse
—we cannot get as much output for
the same amount of distortion.

Back to the 12AU7

Now let’s return to my friend’s first
choice, the 12AU7. Its characteristics
are shown in Fig. 6 and a 20,000-ohm
load line is drawn from a 250-volt oper-
ating point. I‘or convenience in assess-
ing distortion, we’ll assume the bias is

5 volts. This gives an operating point
of 150 volts at the plate. So the bias re-
sistor has to be 1,000 ohms as shown in
Fig. 7.

To assess operating conditions with-
out an external load, assume a 5-volt
excursion each way: the plate voltage
swings from 75 to 150 to 200. This again
represents 109% distortion, but the
overall swing of 125 volts cathode to
ground is achieved with a grid-to-
cathode swing of 10 volts, or 135 volts
from grid to ground. This means that
the gain is reduced by a factor of 13.5,
so that the resulting distortion will be
10/13.5, or about 0.75%.

This is at an output of 125 volts
peak to peak or 45 volts rms. As prac-
tical levels would be a lot lower than
this, we can expect less distortion than
with the 12AX7.

Now consider what happens when we
load the output with 500 ohms. Draw-
ing a vertical line through the 150-volt
point on the 5-volt bias curve, we find
that the current excursion is now from
0 to 5 to 20 ma. This represents 259,
distortion. A swing of 20 ma in 500
ohms will produce 10 volts output swing
for 10 volts from grid to cathode. So
feedback will just halve the distortion,
reducing it to 12.5%.

But notice that here we have a swing
of 10-volts peak to peak available, or
about 3.5 rms with 12.5% distortion.
So it should be possible to produce an
output of about 1 volt rms with not
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much more than 19 distortion, which
is a considerable improvement on the
possibility with the 12AX7.

Source resistance

But, using this method, how can we
assess the output source resistance? We
could, of course, use the formula again
but it is simpler, as we are using tube
characteristics to assess distortion, to
use the same characteristics to assess
source resistance produced.

Reverting to the 12AX7 with a 100,-
000-ohm load resistor (see Fig. 4), we
observe the slope of the —1.5-volt char-
acteristic where it intersects the load
line. This we can judge by noticing the
voltage change corresponding to a given

Iig. 7—Basic circuit of cathode follower
represented in Fig. 6.

2AX7

Gﬂ}) VOLTS - L5

!
270}
OPERATING POINT

LY _l_ l

100K L:OAD

\ N

00 400 0
0
Fig. 8—Finding the working value of a
tube’s plate resistance—a 12AX7—at
the operating point of Fig. 4.

current. Drawing a tangent to the
1.5-volt line (dashed line in Fig. 8), we
get 0 ma at 110 volts and 2 ma at 270
volts, a difference of 160 volts for 2 ma
or 80 volts for 1 ma. This represents a
plate resistance of 80,000 ochms which
is effectively in parallel with the 100,-
000-ohm coupling resistor, giving a
source resistance, without feedback, of
45,000 ohms.

You will recall that feedback reduces
gain by 51 times, so the plate resistance
or source resistance is also reduced 51
times. So 45,000 ohms becomes about
880.

Using the same method with the
12AU7 tube and drawing a tangent
to the curve, we find the working plate
resistance to be about 10,000 ohms—
there is a 100-volt change for 10 ma. The
coupling resistor was 20,000 ohms, so
the source resistance without feedback
is about 6,700 ochms. The gain reduction
was 13.5 to 1 so the source resistance is
6,700 ohms divided by 13.5, or about
500 ohms.

This is the desired figure of 500 ohms.
There is no margin for adjustment. If
the 500-chm figure is important, a load
resistor of less than 20,000 ohms can
be used. Try, for example, 10,000 ochms.
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The load line for this is shown in Fig.
9. Using a bias of —5 volts, we require
a 620-ohm bias resistor.

The output swing is 100 volts for a
grid swing of 10 volts. The distortion
is about 5¢% and, with feedback re-
ducing the gain at 11 to 1, distortion is
less than 0.5%. This is probably a little
more than the other load line gave
for the same output level, but is a big
improvement over the original values
obtained. At an output of a few volts
instead of 35 volts rms (at which the
0.5% 1is obtained), distortion should
be very small.

At this point on the —5-volt curve,
plate resistance is about 8,000 ohms,
which in parallel with 10,000 ohms
gives 4,500 ohms. This divided by 11
gives an output resistance of about 410
ohms. This result has been confirmed
in practice. Lower values of plate re-
sistance can be used, but they cause
further increases in distortion. For
achieving a reasonable distortion figure
10,000 ohms is about a minimum value.

If the source resistance is reduced
below the design figure, it can be
padded out with series resistance, as
shown in Fig. 10. There is no need to
go in search of a negative resistance
for the load circuit!

The procedure in designing a cathode-
follower output is to find a suitable load
line in the same way as designing an
ordinary plate-coupled output.

If the cathode follower is to be
matched-loaded, distortion will be in-
evitably high unless the levels are kept
very low. The more practical use of
a cathode-follower output is to provide
a low source resistance, so the connect-

40
12AU7
0
GRPVOLTS =0
0 =8
110) / —i0
=3
’ 1/ o y
Vi ,/“20 25
d =%

Fig. 9—Using a lower value load for the
12AU7-—10,000 ochms—produces a low-
er source resistance, with slightly more
distortion for the same output level.

sz
12AU7

—
250

OUTPUT

Fig. 10—Instead of looking for a nega-
tive resistor, the desired source resist-
ance can be padded out as shown here.
The values indicated give a source re-
sistance of 410 ohms, which can be
padded to 500 ohms by the 91-ohm
resistor. In practice a coupling capacitor
is needed.

RADIO-ELECTRONICS


www.americanradiohistory.com

=

OUTPUT
B
a
e ] B+
I ) M
% — =
Yo+ oUTPUT

Fig. 11—Practical considerations: a—
the traditional way of connecting a cath-
ode follower to get correct operating
conditions and block de¢ components:
b—a practical method that eliminates
one coupling capacitor and two resistors,
bat requires careful control of the de
potential at point A on the previous
stage.

inz link between a preamp and power
amplifier is nonsusceptible to loading
effects due to cable capacitance or
static pickup. The low impedance pre-
sented, looking back into the cathode
follower, effectively short-circuits any

kind of static pickup that might other-
wise occur. The load to which the
cathode follower is connected can then
be large compared to Rs with no ill
effects.

While a high-slope triode, such as the
12AX7, can be used to provide a low
source resistance at low signal levels,
low-impedance tubes like the 12AU7
are more flexible in this application.
When working into open circuit or
high impedance, the coupling resistance
in the cathode circuit should be more
than the plate resistance of the tube—
preferably at least 1% times. Above
this value, further increase does not
make much difference in performance,
provided suitable operating conditions
are chosen. Below it, distortion begins
to increase rapidly. For working into
a matched load, the best coupling re-
sistor is, more critical and should be
in the region of the tube’s plate re-
sistance.

But the ideal purpose of a cathode-
follower output stage is not for match-
ing a low resistance. It is for providing
a low source resistance.

If a number of power amplifiers are
connected in parallel, or fed through
frequency-selective networks for sepa-
rate channel amplification, a cathode
follower is ideal to prevent interaction
between the different inputs.

AUDIO—HIGH FIDELITY

The practical circuits shown in this
article use a return point for the bias
obtained by calculating and employ a
coupling capacitor to isolate the plate
voltage from the previous stage. An
alternative method of design is to work
out the cathode-follower details in con-
junction with the preceding stage.

If the operating voltage drop, as in
this example, is 105 from cathode to
ground, then the plate voltage of the
preceding stage can be designed to
operate around 100 volts—the cathode-
to-ground voltage plus the bias voltage
of 5. Then the output can be direct-
coupled, as shown in Fig. 11,

This obviates the necessity for a
coupling capacitor, a grid-to-bias-point
resistor and a separate bias resistor.
So we save a coupling capacitor and
two resistors by using this method!

In this article I have gone into the
question of what value capacitor to use.
This will be determined, in the usual
way, by low-frequency response con-
sideration. An important point that
should be mentioned, though, is that
matching into a 500- or 600-ohm load
necessitates a very large output
coupling capacitor, about 100 times
the value necessary when working from
a cathode follower into a high im-
pedan:e. END
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N designing and building audio am-

plifiers, known and proven practices

must be followed to obtain the best

possible frequency response. This, of
course, includes careful selection of
resistive and capacitive components
used in the amplifier's circuitry, and
high-quality transformers. But, when
the amplifier is complete, it may still
be desirable to apply frequency correc-
tion for one reason or another. Let us
first consider a simple method to pro-
vide some high-frequency boost.

The cathode resistor in a voltage-
amplifier stage provides correct de op-
erating bias for the tube. The audio
signal voltage also appears across this
resistor and the voltage drop developed
is in opposition to the input signal volt-
age. This results in inverse or negative
feedback, causing a reduction in gain.
It is customary, therefore, to bypass
the cathode resistor with a large capac-
itor, presenting a low impedance to the
signal current and reducing the audio
voltage drop to a negligible value. How-
ever, beneficial results may often be
obtained by not bypassing the cathode
resistor heavily. Let us consider the
voltage-amplifier stage in Fig. 1.

High-frequency boost

Without any bypass capacitor across
cathode resistor, R., feedback voltage
reduced stage gain by about 5 db. A

12A
IST AF AMPL

X7
2ND AF AMPL
e

Y3+

Fig. l—BVpaasm-' the cathode resistor
resullerl in high-frequency boost.
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20-£f capacitor shunted across this re-
sistor ended this loss in gain, boosting
the voltage 5 db from 20 to 15,000
cycles and 4 db at 20,000 cycles.
Suppose your amplifier is dropping
off at the higher frequencies. We may
be able to obtain just the desired boost
with a small capacitor across the cath-
ode resistor. As an example, the 20-xf
capacitor shown in Fig. 1 was removed
and replaced by a .05-gf unit, C.. This
results in a boost of about 2 db at
10,000 cycles, 3 db at 15,000, and 4 db at
20,000 cycles. The small value of capac-
itance has high reactance to the lower
frequencies and causes little or no
change in the feedback voltage. At the
higher frequencies, the capacitor’s re-
actance becomes 1e1atively small, caus-
ing a reduction in the signal- voltage
drop in the cathode circuit and a cor-

IST AF AMPL s FEEDB i
0
=i
<__TRANS
a
z
=
=
: l
=
a.
=
&

&
B+

Fig. 2—Another
high-end boost.

method of inercasing

TO PHASE
}___.
SPLITT|
OR gOLTAEE
AMRE ouTPUT
TRANS

= Y8+

VOLTAGE AMPL

-
INPUT

—_—4

FROM PWR AMPL P{ATES

Fig. 3—High-frequency attenuation at-
tained by shunting the feedback re-
sistor.
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By HAROLD REED

Some simple methods for correcting an
audio amplifier’s frequency response

responding reduction in negative feed-
back. In the example just cited, capaci-
tive reactance X. equals the 1,800-ohm
resistor at about 17,000 cycles. This
correction may be applied to the pre-
amp if a large cathode bypass is not
needed to reduce hum. If a bypass is
needed, the alteration should be applied
to a later voltage-amplifier stage.

Another convenient method that can
be used to increase gain at the higher
frequencies is shown in Fig. 2. A capac-
itor and resistor in series are placed be-
tween cathode and ground. Feedback
from the amplifier output is brought
back to this cathode circuit. The re-
actance of the .01-gf capacitor C.
equals the 1,000-ohm resistor R: at
16,000 cycles.

The capacitor couples 1,000 ohms in
parallel with 2,200 ohms, reducing the

PWR AMPL

OQUTPUT TRANS

Fig. 4—Suppressing ultrasonic oscilla-
tions: a—in a single-ended output
stage; b—in a push-pull output stage.
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Fig. 5—A one-stage feedback loop also

helps avoid

combined value to about 690 ohms. A
change from 2,200 to 690 ohms will give
about a 10-db boost, most of which will
occur by 16,000 cycles—theoretically
about 7.3 db. Other factors adjust this
to a 6-db overall rise in gain at 16,000
cycles with the particular values given
for R, and C.. The reactive value of
C. increases with decreasing frequency
and has negligible effect at the lower
half of the audio band.

In a specific case, an amplifier was
flat when designed and tested in the
experimental breadboard manner. Af-
ter being dressed up and packaged rela-
tively long shielded leads in the grid
circuit, including the gain control, re-
sulted in a high-frequency drop. The
siniple R-C network shown provided a
remedy with negligible effect on other
characteristies.

Suppressing ultrasonics

It may be desirable to attenuate
certain audio frequencies. One useful
arrangement for high-frequency atten-
uation is presented in Fig. 3. The feed-
back resistor is shunted by a suitable
capacitor. This is often helpful in sup-
pressing ultrasonic frequencies or re-
ducing gain at the upper limit of the
audio band.

Suppose we are concerned with a
parasitic  oscillation above 20,000
cycles. In Fig. 8 the feedback resistor
(R.) is 10,000 ohms. Shunting it with
a 220-ppf capacitor delivers an attenua-
tion of 1 db at 20,000 cycles. The capac-
itive reactance X. becomes smaller as
frequency increases, introducing more
feedback and reducing gain above the
audio range. An even smaller capaci-
tor, causing less than 1-db attenuation
at 20,000 cycles, may be enough to sup-
press the parasitic, depending of course
on the frequency of oscillation. Larger
capacitor values can be used to reduce
gain in the upper part of the audio
band. However, this cannot be carried
too far. Increasing the feedback beyond
a certain value at the high frequencies
will result in the amplifier breaking
into oscillation.

There are other ways to suppress
ultrasonic oscillations. A small capaci-
tor may be connected from the plate
of the output tube to ground. Its value
will depend on the output load imped-
ance and usually can be small enough to
have negligible effect on the amplifier
frequency response. (See Fig. 4-a.)
Measurements in the circuit with in-
dicated values of output load and C
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ultrasonie

oscillation.

showed 0.1-db attenuation at 20,000
cycles and 6-db attenuation at 44,000
cveles.  This method may also be ap-
plied to a push-pull output stage as
shown in Fig. 4-b. Larger capacitor
values may be used if attenuation of

the upper audio frequencies can be
tolerated.
Another simple treatment often

found effective is shown in Fig. 5. A
small amount of feedback at high fre-
quencies is introduced around one
stage by a small capacitor, say be-
tween 15 and 50 uuf. This is inside the
normal feedback loop.

Audio-frequency phase shift in a
negative-feedback amplifier prevents
the use of maximum feedback voltage.
Neutralization of high-frequency phase
shift can be obtained with an R-C net-
work in the output stage as shown in
Fig. 6-a. Resistor (R.) and capaci-
tor (C.) in series are placed across the
plate of each stage of the push-pull
circuit; that is, across each half of
the transformer winding. This is a
typical output stage often found in
hi-fi amplifiers and uses tubes like the
6V6 with an 8,000-ohm-to-voice-coil out-
pit transformer. The capacitive react-
znce X. at 20,000 cycles is 8,000 ohms.
"“his, in series with the 2,200-ohm re-
sistor, places an impedance of about
3,300 ohms across each half of the
transformer primary at the top of the
audio band. X., then, increases or de-
creases inversely with frequency. An-
other circuit arrangement is given in
Fig. ¢-b, using a single resistor and
capacitor.

Low-frequency alterations

You may want to make some minor
alterations at the lower audio fre-
quency. The reactance of the cou-
pling capacitor between the plate of one
stage and grid of the next is usually
negligible at the middle and high fre-
quencies of the audio band. At the
lower frequencies its reactance can be
come appreciable and some of the sig-
nal voltage will appear across it, re-
sulting in loss of low-frequency gain.
Therefore, the coupling capacitor is
made relatively large. However, if you
want to attenuate the lower ferquencies,
vou may deliberately reduce the capaci-
tive value of the coupling capacitor.
Consider the circuit in Fig. 7. The fre-
quency response was flat within 0.5 db
using the .01-#f capacitor C.. By re-
placing this with a .001-4f unit, the fre-
quency response became —4 db at 30
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Fig. 7—Reducing the value of the cou-

pling capacitor attenuates the lower
frequencies,
12AX7
1ST AFAMPL  2ND AF AMPL l.C CUTPUT
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V2

300K
001

Ry Yed

Fig. 8—Bass boost with a simple R-C
network.

cveles and zero db at 1,000 cycles This
attenuation decreases with progressive-
ly larger values of the coupling capac-
itor. Some interesting data on bass
attenuation in R-C-coupled pentode
stage by variation of the screen bypass
capacitor are given in the Radiotron
Designer’s Handbook.'

Bass ran be boosted with a simple
R-C network as shown in Fig. 8 R«
and C. are shunted across the plate
circuit of V1. If C. is .001 pf, its re-
actance is equal to R, 300,000 ohms at
approximately 550 cycles. As the fre-
quency of the audio signal decreases,
the reactance of Cx increases, &nd a
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VOLTAGE AMPL

SWR AMPL  ouTeuUT TRANS

Fig. 9—Another bass-boost network.
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Fig. 10—Changing grid-resistor values

can end high-frequency

larger signal is available at the grid
of V2. Using the circuit and values
indicated, response was 5 db at 30 cycles
and zero db at the reference frequency,
1,000 cycles. The response was within
1 db across the band prior to connect-
ing the R-C network. The value of
the grid resistor for the stage follow-
ing the R-C network must be as high
as possible with respect to R.. Also the
value of R, should be at least twice
the plate resistance of V1 to prevent
plate loading of the tube.

Another handy network for bass
boost is presented in Fig. 9. A ca-
pacitor is inserted in series with the
feedback resistor. As frequency de-
creases, the reactance of C. increases,
resulting in reduced feedback and
greater gain. Caution: Negative feed-
back is reduced at the low end where
it is most needed to control distortion.
Increasing gain in this manner
may also increase distortion.

When using the phase-splitter type
of phase inverter, balance at the lower
frequencies is usually good. Shunt ca-
pacitances across the plate and
cathode outputs of the inverter, how-
ever, are different at the high fre-
quencies and unbalance may result.
High-frequency response is better
through the cathode side of the inverter
than through the plate side as the grid
input capacitance of the output tubes
has less effect on the cathode side of
the phase splitter than on the high-
impedance plate side. With increased
feedback, instability may be a problem.

Where very-high-frequency oscilla-
tion exists in an amplifier, varying the
values of the grid resistors, lowering
the resistance in the grid circuit op-
posite the cathode side of the inverter,
is helpful. This may best be done by
teniporarily inserting a 500,000-ohm
potentiometer in place of the fixed re-
sistor shown in Fig 10.

This differential in the grid resistors
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results in considerable attenuation at
the lower frequencies if small coupling
capacitors, say .01 xf, are used. In Fig.
10 these capacitors are 0.1 pf and there
is negligible effect on the low-fre-
quency response even when the potenti-
ometer is reduced to 270,000 ohms, or
half the value of the other grid re-
sistor. (But, in feedback -circuits,
check for instability!)

Another method of obtaining balance

is to apply some negative feedback to
one side of the circuit. If feedback is
provided by a small capacitor on the
side of the circuit with the greatest
response to the higher frequencies, then
balance can be effected due to the re-
duction in gain on this side of the
circuit. Since the response is greater
on the cathode side of the inverter,
negative feedback should be introduced
on this side of the circuit. A good ar-
rangement for applying this method
in the 50-watt amplifier circuit is
given by David Hafler.? A 390-puf
capacitor is connected from the screen
of the output stage, situated on the
inverter cathode side of the cireuit, to
the cathode circuit of the amplifier

input tube, thus reducing high-fre-
quency gain on this side of the
circuit.

The db loss or gain figures given in
the foregoing discussion were measured
values with the configurations em-
ployed. The audio amplifier constructor
should use these merely as a guide
and select R and C values best suited
for his needs and in accordance with
his particular amplifier circuitry.
While these procedures worked with
the particular amplifier tested, you may
not get the same results with every
amplifier. However, these suggestions
are useful and the examples show what
has been done. END

REFERENCES
'Radiotron Designer’s Handbook, 4th Edition,
Radio Corporation of America.
*David Hafler, ""A 50-Watt Power Amplifier,”
Radio and Television News, June, 1956.
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Sorry, Mr. Mail-Order-Tube
Advertiser, as long as you
refuse to state in your ad-
vertisement whether the
tubes you sell are new or
used, perfect or seconds,
rejects, surplus or in any
way substandard, RADIO-
ELECTRONICS will not
accept your advertising.
That’s been our policy since
January, 1956. It has cost
us a substantial volume of
advertising, yes—but it has
won us a great many
friends too. So, as long as
it protects our readers,
we’'re going to stick with it.
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The capacitance of
this startling little
semiconductor, the
stze of a Yy-watt re-
sistor, wvaries with
the voltage applied
to it

By RUFUS P. TURNER

HE capacitance of a reverse-
biased semiconductor junction
varies with the reverse dc volt-

age—capacitance  decreases as
voltage is increased. This effect has
been noted in both diodes and power
rectifiers. In selenium rectifier plates,
for example, the capacitance is com-
paratively large, often reaching 0.25 pf
or more. Attempts to use this volt-
age-sensitive capacitance have been
thwarted by the comparatively low re-
verse resistance of the junction—rather
high currents are needed to effect the
capacitance changes, and the Q is too
low for most practical applications.
Also, both the capacitance and reverse
resistance are extremelv temperature-
sensitive In ordinary diodes and rec-
tifiers.

An important milestone was reached
with development of the silicon junc-
tion diode. This semiconductor device
has capacitance in small but useful
amounts readily varied by the reverse
bias. And the reverse resistance of the
silicon p-n junction is so high (often
10,000 megohms at —1 volt) that al-
most no current at all is required to
do the job. Essentially a high-Q com-
ponent, the silicon junction is noted
for the stability of its capacitance over
a wide temperature range. In research
laboratories during the past 2 years,
the voltage-sensitive capacitance of the

C Rs
N o —APA——
a 5

Fig. 1—Schematic symbol and equiv-
alent circuit of the Varicap.

MAY, 1958

ELEGTRONICS
A

(Above) a Miniature tuning capacitor and reactance tube
dwarf Varicap which may replace them. (Below) Afe cireuit
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silicon p-n junction has been used in
experimental voltage-operated tuning,
frequency modulators, automatic fre-
quency control, capacitor type ampli-
fiers, tunable filters and numerous sen-
sitive remote-control devices. Workers
who had been intrigued by the earlier
dielectric amplifier (using voltage-
sensitive ceramic capacitors), only to
be frustrated by their severe tempera-
ture drift, have had their interest re-
stimulated by the silicon junction.

Now, a useful new semiconductor
component, the Varicap (see RADIO-
ELECTRONICS, January, 1958, page 45)
has become commercially available.
This simple, two-terminal, p-n junction
device, designed for use as a voltage-
variable capacitor, opens new vistas for
the simplification of many electronic
circuits. The number of applications
to old circuits and the possibilities for
new circuits will be limited only by the
experimenter’s imagination and in-
genuity. No larger than most 4 -watt
resistors and resembling a miniature
crystal diode, the Varicap will do the
work of a reactance modulator tube or
of a variable capacitor, both of which
are many times its size.

Varicap characteristics

Fig. 1 shows the schematic symbol
and equivalent circuit of the Varicap.
The markings in Fig. 1-a indicate the
de bias voltage polarity. The positive
end of the unit is marked with a
painted black band.

Fig. 1-b shows the equivalent circuit.
Capacitance C varies approximately as
1/¥~ V, where V 1is the reverse bias
voltage, and is practically constant (for
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any given value of V) from —65°C to
150°C. Both capacitance and the series
resistance (R.) are substantiallv in-
dependent of the eperating frequency.
The maximum frequency at which the
equivalent circuit remains as shown in
Fig. 1-b is 500 mec.

Varicaps are available in six capaci-
tances, as shown in the chart. These
capacitances are obtained with a «c bias
of —4 volts. Capacitance tolerance is
+ 20%. A Varicap costs about $1.50.

Fig. 2 shows the capacitance varia-
tion with reverse dc¢ bias voltage. This
curve applies to all types of Varicaps,
regardless of their nominal capacitance,
and shows that each has 1009 of the
rated capacitance when the bias iz —4
volts. Only a few milliniicroamperes of
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Fig. 2—How capacitance varies with
bias voltage.

57


www.americanradiohistory.com

ELECTRONICS

r ELECTRICAL CHARACTERISTICS OF THE VARICAP
Capacitance Maximum Sgries Re_sis'h}nce_ ~
Varicap Type —4 v Operating | Maximum Typical Typical @
Number {npf) Voltage® ([ohms) [ohms) i @ 50 mc
Y20 20 —20 18 8.5 18.7
V27 27 —20 14 7.5 ‘ 15.7
V33 33 —20 12 66 | 14.6
V39 39 —20 | 10 5.4 15.1
v47 47 —20 | 7.5 4.4 | 15.4
V56 56 -5 | 70 4.2 135
1Tolerance %20%,.
2The bias voltage plus the cignal voltage peak should not exceed the maximum operating
voltage. Also, the bias voltage should not be set so low that the signal voltage will swing
the Yaricap into the forward, or conducting, direction. s

current flow when bias is applied to the
Varicap. Thus, virtually no power is
required to vary the capacitance of this
very-high-resistance device.

Since the bias signal may be either
steady or fluctuating, a variety of con-
trol signals may be employed. The fre-
quency range exends from de to more
than 500 mec.

In any application, the total voltage
applied to the Varicap (that is, the dc
bias voltage plus the signal-voltage
peak when there is an alternating com-
ponent) must not exceed the unit’s
maximum operating voltage. Also,
since the Varicap is a diode operated
in the reverse direction, the dec bias
voltage should not be set so low that
the signal-voltage peak will swing
operation into the forward, or conduct-
ing, region.

The Varicap actually utilizes the
capacitance of the p-n junction to do its
job. Why capacitance exists in the
junction won’t be rehashed here. Junc-
tion capacitance in semiconductor de-
vices is familiar to the reader; collec-
tor capacitance, for example, is well
known for its role in limiting the high-
frequency response of transistors.'”

In a conventional capacitor, a small
leakage current flows through the di-
electric because it is not a perfect
insulator. The higher the insulation
resistance, the lower this current. In a
mica capacitor in good condition, dielec-
tric resistance may be 100,000 megohms
or more, and the leakage current at low
de voltages so tiny that it can be
ignored completely. In a tubular paper
capacitor, the dielectric resistance may
be as low as 1,000 megohms; therefore
leakage current is much higher than
in a mica unit. The leakage current is
highest of all in an electrolytic capaci-
tor; it may be an appreciable part of
a milliampere. Because of leakage
current, the equivalent circuit of a
capacitor shows a leakage resistance in
parallel with the capacitor plates.

The leakage resistance is so high in
a mica capacitor that its shunting effect
is negligible. The dielectric between
the plates approaching a perfect in-
sulator, there is (to all practical in-
tents and purposes) no appreciable

IWilliam Shockley, Electrons and Holes in Sem:-
conductors, D. Van Nostrand Co., 1950, page 100.
?D. C. Brown and F. Henderson, “The PN Junc-
tion on & Variable Reactance Device for M Pro-
duction,”” Electronic Engineering, (London) No-
vember, 1957, page 556.
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leakage path between the plates, and
the parallel resistance may be erased
from the equivalent circuit. Similarly,
in the Varicap, the leakage resistance
is extremely high (in the order of tens
of thousands of megohms) since the
reverse-biased silicon p-n  junction
passes only a few thousandths of a
microampere. As in the mica capacitor,
the parallel resistance may be ignored
and the junction considered a capaci-
tance, since its reactance is many or-
ders of magnitude lower than the
shunting resistance. The situation is
much the same as having a very good
dielectric between the “plates” of the
junction. This capacitance varies, as
explained earlier, with the impressed
dec reverse voltage.

A conventional capacitor also has a
series resistance component R,. At high
frequencies, the magnitude of this re-
sistance is due to the resistance of
plates, leads and various in-phase com-
ponents of current. The Q of the
capacitor is affected by this series re-
sistance. The Varicap also has an R.
component. It is shown in Fig. 1-b and
is specified for each type in the chart.
The Q of the Varicap (but not its
capacitance) similarly depends upon
this series component. As mentioned
earlier, however, this series resistance
component is independent of frequency
up to 500 me.

It is well to reflect that other semi-
conductor junctions, such as ger-
manium diodes and selenium rectifiers,
pass much higher reverse (leakage)
currents. These leakages are not only
higher than those of high-quality sili-
con junctions but increase markedly
with increased reverse voltage. In these
units, because the leakage resistance
is often of the same order of magnitude
or even lower than the capacitive re-
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actance, the useful change produced
by changing the voltage on these
devices is not exclusively a capacitance
change but rather a change in the im-
pedance of the equivalent R-C circuit.
In this respect, the selenium rectifier
somewhat resembles the electrolytic
capacitor with its high leakage. Quite
to the contrary, the extremely high
leakage resistance of the silicon p-n
junction and 1its useful ecapacitance
identify it as a high-quality capacitor.
Tuning effect

One of the first applications that
comes to mind is use of the Varicap as
a voltage-variable tuning ecapacitor in
an L-C circuit. Fig. 3 shows the
author’s test setup to demonstrate this
effect and to check the tuning range
for one set of operating conditions.

In this arrangement, C2 is a type
V56 Varicap which serves as the tun-
ing capacitor of the L-C circuit, L2-C2.
Capacitor C1 blocks direct current flow
from the coil. This capacitance is very
large with respect to C2. Adjustable
dec bias is supplied by a Dbattery
through potentiometer R2. The bias
level is indicated by the dc voltmeter.
Isolating resistor R1 blocks rf flow into
the dec circuit but introduces no ap-
preciable dc voltage drop because of
the negligible direct current flowing
through the Varicap. An rf choke can
be used in place of R1. The rf vtvm
acts as a high-impedance resonance in-
dicator. The test signal is supplied by
a conventional rf signal generator link-
coupled to the L-C circuit through coil
L1. Coil L2 has been wound for reso-
nance with C2 in the vicinity of 2 me.

Near zero de voltage, the Varicap
has its highest capacitance (nominally
greater than 100 puf) and the L-C cir-
cuit therefore is tuned to its lowest
frequency. At —9 volts, the capuaci-
tance is low (approximately 39 uuf)
and the circuit is tuned to its highest
frequency. To keep within operating
ratings of the Varicap, the de voltage
should not be set to less than 1, nor the
rf voltage, indicated by the vtvm, to
more than 0.5 volt rms.

To demonstrate the effectiveness of
the Varicap as a voltage-variable tun-
ing capacitor: (1) Set the de voltage to
—1. (2) Tune the rf signal generator
for resonance, as indicated by peak de-
flection of the vtvm. Set the generator
output control to hold this deflection to
0.5-volt rms. (3) Record the generator
frequency as f1. (4) Set the dc voltage

(EqpNOT TOEXCEED .5V RMS)

NOTE!-

Li-5T INSUL HOOKUP WIRE CLOSEWOUND ARQUND L2
L2- 75T N°32 ENAM WIRE CLOSEWOUND ON I" DIA FORM

(t=APPROX 2.5MC)

VARICAP
v66

Fig. 3—Test setup to demonstrate Varicap performance.
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Fig. 4—Circuit of a Varicap frequency modulator circuit.
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R1—47,000 ohms, !/, watt

R2—I| megohm, !/, watt

R3—8,200 ohms, | watt

R4.—300,000 ohms, | watt, 5%

ClI—5 puf, silver mica

C2—Varicap (any type} (Pacific Semiconductors Inc.,

10451 W. Jefferson Blvd., Culver City, Calif.)
C3, 5—470 puf, silver mica
C4—0.1 uf, metallized tubular, miniature
RFC—20 uh, rf choke (Miller 4152 or equivalent)
Chassis, 23; x 2!/g-inch perforated phenolic board
Miscellaneous hardware

Fig. 5—A Varicap afe circuit for your FM receiver.

to —9, noting that the vtvm deflection
falls indicating detuning of the circuit.
(5) Retune the generator to locate the
new, higher resonant frequency and
record this as f2. The tuning range
afforded by the 8-volt bias change is
equal to f2 — f1.

In the test setup shown in Fig. 3,
the circuit was tuned from 1400 k¢ at
—1 volt to 2250 ke at —9 volts, a
tuning range of 850 kc. A wide fre-
quency band may be covered with the
same capacitance change if L2’s in-
ductance is made smaller to increase
the operating frequency. In some appli-
cations of this prineiple, it will be
desirable to use the Varicap as a volt-
age-variable trimmer in parallel with
an air tuning capacitor.

Many applications of this principle
suggest themselves. Examples are the
voltage tuning of rf test oscillators,
local oscillators in radio and TV re-
ceivers (especially in remote control
operation), self-excited oscillators in
transmitters and absorption wave-
meters.

Frequency modulator

In the experimental circuit shown in
Fig. 4, the Varicap (C2) is shunted
(through .01-xf blocking capacitor C3)
across the tank circuit (L-C4) of a
self-excited 50-mc oscillator. An audio-
frequency voltage (E.() is applied to
the Varicap in series with the 6-volt de
bias supplied by the battery. This ac
fluctuates the bias at the audio-fre-
quency rate. The capacitance of the
Varicap accordingly fluctuates about
its mean —6-volt value, frequency-
modulating the oscillator. The center
frequency is determined by the setting
of the 100-uuf air capacitor (C4) and
the —6-volt bias level.
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Sweep width is proportional to the
amplitude of E.r and is adjusted by
varying this audio voltage. In Fig. 4,
the rf oscillator is tuned to the center
frequency of 50 me¢ when C4 1s set to
50 wpuf, the dc¢ bias to —6 volts and
E.¢ to zero. A 0- to 4-mc sweep is ob-
tained when E.r is varied from 0 to 1.5
volts rms.

To prevent exceeding the Varicap
voltage ratings in this kind of FM oscil-
lator, the sum of the de, peak af and
peak rf voltages must not exceed the
maximum voltage shown in the chart.
Also, the dc bias must not be set so
low that the sum of E.: peak and E.«
peak will drive the Varicap into its
forward, or conducting, region. In Fig.
5, these conditions are met when Eg.
= —6 volts, E.r does not exceed 1.5
volts rms and E.. does not exceed 3
volts. While the latter is a relatively
low rf tank voltage for tube type oscil-
lators, it is reasonable for high-fre-
quency transistor oscillators with which
the Varicap frequency modulator is a
natural companion.

Although the tank eircuit shown in
Fig. 4 has been designed for 50-mec
operation, it is not imperative that this
frequency be used. The same FM
scheme may be used at other center
frequencies by properly proportioning
the L-C circuit. The lower the center
frequency, the lower the sweep width
obtained with a given Varicap capaci-
tance swing, and vice versa. The trans-
former shown in Fig. 4 is not critical.
Any audio unit whose secondary will
deliver a maximum of 1.5 volts rms
audio from a given af source is usable
if it has a satisfactory audio response.

Automatic frequency control
The voltage-variable capacitance of
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the Varicap and its temperature sta-
bility suit it for use as a simple, highly
sensitive, afc device which performs
better than some reactance tube cir-
cuits. The small size of an afc unit,
containing a Varicap, four small
capacitors, four resistors and an rf
choke, lets you tuck it into a receiver
with a minimum of disturbance to the
set’s circuitry. This should be welcome
news to hi-fi enthusiasts whose FM
receivers have no automatic frequency
control.

Fig. 5 shows an afc circuit developed
by Pacific Semiconductor engineers,
which I adapted for bias from the 300-
volt de supply of an FM receiver. The
photos show the complete unit ready
for wiring into the receiver. Any type
of Varicap may be used. The receiver’s
local oscillator is simply realigned to
compensate for the shunting capaci-
tance introduced by the biased Varicap
C2 which functions as a frequency-
controlled trimmer across the local
oscillator tank.

The Varicap is referred to a dc bias
of —8 volts obtained from the re-
ceiver’s 300-volt supply through the
voltage divider R3, R4. The afc dc volt-
age is obtained from one side of the
discriminator. For other than 300-volt
supplies, the values of R3 and R4 will
not be the same as mine but must be
worked out for an output of —8 volts
from the particular supply voltage
of the set that you are adding this afe
circuit to.

The completed afe unit is built on a
perforated phenolic board 23 inches
long and 2% inches wide. The pigtails
of the components are passed through
the holes in the board and intercon-
nected underneath to complete the
wiring. Printed circuitry may be used.
The four connections to the receiver
circuit are made at solder lugs mounted
along the edge of the panel. The com-
pleted unit should be mounted as close
as possible to the local oscillator so
that the lead from the tank to C1 will
be short.

(Certain silicon diodes can also be
used as variable ecapacitors in such
applications as this. In the February-
March, 1958, issue of Rectifier News,
published by the International Rectifier
Corp., El Segundo, Calif., a circuit is
shown for using their 3DS1 silicon
diode as an afc control device for an
FM tuner.—Editor)

Other applications

Other suggested uses for the Varicap
include all-electronic de-to-de and de-to-
ac choppers, amplitude modulators,
alignment sweep generators, capacitor
type amplifiers (both ac and dc¢), ac
type flip-flops, automatic amplitude
control in rf oscillators, FM telemeter-
ing and elimination of the fine-tuning
control in TV receivers.

In some applications, Varicaps, like
capacitors, may be operated in parallel
for increased capacitance and in series
back to back for increased voltage-
handling capability. END
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Competitor to
the TRANSISTOR?

Neither spacistor nor transistor,
new semiconductor triode shows great
promise for the wltra-high frequencies

By E. AISBERG*

ARDLY a month passes nowa-
days without the announcement
of some ‘“sensational” new am-
plifying device. The great ma-

jority of these startling inventions,
after their brief flurry in the popular
and technical press, disappear into
oblivion. But we believe that the Tec-
netron, just announced in France, has
a brilliant and enduring future.

The most remarkable feature of this
device is that its transconductance in-
creases with frequency, unlike more
common semiconductor amplifiers whose
performance falls off as frequency in-
creases and becomes very low as the
cutoff frequency is approached. Up to
the present, frequencies in the order of
500 mc have been attained with the
Tecnetron. And, as further work and
research make it possible to reduce the
capacitances of the contacts and other
parts of the montage, there seems to be
nothing to prevent it from functioning
at 1,000 mc or even higher.

It has been possible—with a Tec-
netron working in class A at 500 me—
to obtain a power output of 30 mw,
with a dissipation of 125 mw. Since
the characteristics of individual Tec-
netrons are very consistent, one can

*Publisher, 7Toute la Radio. Television, Ruadio
Constructeur et Depanneur, Electromique Indus-
trielle (Paris).

CATHODE

E=ELECTRIC FIELD

E
Fig. 1—Tecnetron cut to show cross-
section of neck. The space charge E
tends to drive the conducting area to-
ward the center of the rod.
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envision the paralleling of several iden-
tical units to obtain watts—or even
kilowatts—of power. This may make
it possible to use Tecnetrons in applica-
tions requiring heavy currents.

In addition, the Tecnetron—though
using germanium—is less sensitive to
high temperatures than the transistor.
It will operate at temperatures 20°C
higher than will transistors. This
should extend its field of applications
considerably.

Neither is it a fragile experimental
device that works only under labora-
tory conditions. Pilot production by
regular industrial methods had begun
on a small scale at the time of its
announcement. About 700 units per
month are being produced, and indica-
tions are that production could quickly
be increased to the thousands.

What is the Tecnetron?

First, why is it the Tecnetron? The
first syllable of the name begins as does
that of its inventor, S. Teszner. The
initials CNET follow. These stand for
the Centre National d’Etude des Tele-
communications (National Center for
the Study of Telecommunications), that
great ensemble of research laboratories
sponsored by France’s Ministry of
Posts, Telegraphs and Telephones. And
of course the final syllable is the con-
ventional one for such electronic de-
vices.

Now, how is the Tecnetron con-
structed? It is a small rod of n-type
germanium, 2 mm in length and 0.5 mm
in diameter, provided with two contact
electrodes at the ends. These must be
of such material that they act solely
like electrical conductors and not like
transistor junctions.

The germanium rod is reduced in
diameter at its center (Fig. 1) to form
a “bottleneck” of very small diameter
(about 30 microns). Around this neck
is placed a cylinder of indium. This
makes a metal-to-semiconductor bar-
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Left— Closeup
of Teenetron;

above—a unit
in its case.

rier-layer contact of excellent charae-
teristics. The ratio of forward-to-back
resistance is greater than a million to
one.

A relatively high potential (50 volts
or more) is applied to the electrodes at
the end of the rod. These may be called
the cathode and anode. The eylinder of
indium might be called a grid, for it
plays exactly that role. The inventor
prefers to call it the “bottleneck” or
simply the “neck” to indicate its
method of action better. The neck is
polarized negatively with respect to the
cathode, and the circuit of a stage of
amplification (Fig. 2) is like that of a
tube triode, with the load resistance
placed in the anode ecircuit in series
with the supply voltage.

A field-effect transistor?

Is this device not essentially that
which Shockley called a “field-effect
transistor” which he described in the
Proceedings of the IRE (November,
1952; Vol. 40, pp 1365-76) and with
which he was not able to obtain appre-
ciable gains above 2 mc? Like Shockley,
Teszner has turned to the field effect,
discovered by Lilienfeld in 1928. Here
the resemblance ends. Whereas Shock-
ley worked with plane surfaces (or a
parallelepiped), Teszner has utilized
the ecylindrieal configuration, trans-
forming a linear effect to a quadratic
one by applying a radial electric field.

What is the field effect? Our readers
know of the Hall effect, due to which

SUPPLY BATTERY  LOAD RESISTANCE

, it AN
CATHODE NECK
==
INPUT SIG 'ANODE
+
BIAS BATT
Fig. 2—Schematic of Tecnetron hookup.
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charge carriers in semiconductors can
be deflected from their paths under the
action of a magnetic field. The Lilien-
feld etfect is analogous to the Hall
erfect, but is based on the action of
the electric instead of the magnetic
field. In semiconductors such as ger-
manium, charge carriers (electrons
or “holes”) can be deflected from their

Fig. 3-a—Distribution of charge carriers
(electrons) with neck unbiased; 3-b—

reduction of current path caused by
negative bias on neck.

paths by the action of such an electric
field.

The Tecnetron action

The neck of the indium eylinder
creates a concentrated electric field in
the interior of the rod, depending on
the charge on the ecylinder. With no
charge whatever, the current is propa-
gated evenly through the whole area
of the neck. As one applies a negative
voltage to the cylinder, the electrons
are deflected toward the center, occupy-
ing only a reduced section of the rod
(Fig. 3). Thus the apparent resist-
ance of the rod increases as the active
section—through which electrons pass
—decreases. This action is proportional
to the square of the radius.

Note well that this is a variation in
the total resistance, not in the specific
resistivity which remains constant.

The voltage applied to the indium
cylinder causes the neck to act as if
its diameter were decreased. Thus the
cathode—-anode current is varied, caus-
ing the voltage across the load resistor
to reproduce faithfully the changes in
the voltage applied to the neck, but at
a greater amplitude.

The best analogy of the Tecnetron is
without doubt a flexible rubber hose
through shich flows a current of water.
If the hose is compressed more or less
by the hand, the flow decreases in the
same ratio. If the hose is compressed
circularly—from all sides toward the
center, as by an encircling thumb and
forefinger—the diminution of current
will follow the square law. This cen-
tripetal constriction is an essential
characteristic of the Tecnetron.

Effects of capacitance

If we analyze these actions carefully,
we note that the variation in resist-
ance is accompanied by a variation in
capacitance between the part of the
germanium occupied by the electrons
and the indium cylinder. As the cylin-
der becomes more negative, it drives
the electrons further from it and
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toward the center of the rod, thus re-
ducing the capacitance between the
current-carrying portion of the rod and
the cylinder. As the voltage becomes
less negative, the electrons flow through
a larger section of the germanium and
the capacitance increases. The Tec-
netron acts like the equivalent circuit
of Fig. 4.

These variations of capacitance,
which are increased by the cylindrical
configuration of the device, have an
effect on the current through the ex-
ternal circuitry similar to that which
the variations of resistance have on
the flow of electrons through the ger-
manium. These two actions are syn-
chronous and reinforce each other, thus
increasing the gain. There is of course
a very slight detuning effect in reso-
nant circuits due to the instantaneous
variations in capacitance produced by
the signal. These are very small, since
the total input capacitance is a fraction
of a micromicrofarad and the detuning
1s proportional to the square root of
the capacitance change. Practically,
according to the inventor, it manifests

ANODE RESISTANCE

CATHODE ANODE

T~NECK
Fig. 4 — The Tecnetron can be con-

sidered as a variable resistance and a
distributed variable ecapacitance.

itself as a slight enlargement of the
passband.

The capacitance effect, with its re-
duction of impedance as frequency in-
creases, is one of the reasons for the
high transconductance at high frequen-
cies (Fig. 5) and the fact that the
Tecnetron’s figure of merit continues to
increase with frequency. The figure of
merit is the product of the gain by
the width of the passband over which
the gain is maintained at =3 db.

Tecnetron as amplifier

We have seen that the neck which
acts as a control electrode is polarized
negatively with respect to the cathode.
Thus no appreciable direct current can
flow in the cathode—neck circuit, be-
cause of the extension of the barrier
layer into the n-type germanium.!

Under these conditions, the input re-
sistance is several megohms. The input
capacitance is in the order of 2 uuf.

The output impedance is generally
higher than 1 megohm, and the load
resistance thus may be chosen as high
as it is practically permissible to set it;
usually between 2,500 and 250,000 ohms.

If we plot the characteristics of the
Tecnetron by measuring the anode cur-
rent as a function of the anode—cathode
voltage at various values of neck volt-
age, we obtain a family of curves which
reseinble strikingly those of a pentode

'M. Teszner, Revue Générale d’Electricité,
June, 1951,
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Fig. 5—Variation of the transtonduct-
ance as a function of the signal fre-
quency.

tube (Fig. 6). Which is to say, that
we have here an excellent voltage am-
plifier. The chart shows experimental
results obtained at various frequencies.

Manufacturing the Tecnetron

It was necessary to develop special
technical methods to manufacture the
Tecnetron. This was one of the major
achievements of M. Teszner and the
CNET researchers who aided him. For
part of the work, the classic procedures
of transistor production could be fol-
lowed. Then a whole series of new
mechanical operations intervened: cut-
ting the refined crystals into plates,
then into litile rods. This last opera-
tion was performed with ultrasonic
cutting apparatus. The constriction for
the neck was made by a procedure of
electrolytic etching perfected especially
for the purpese. The indium was also
deposited by electrolysis, with the rod

CURRENT-MA

a0 60
VOLTAGE

aNECK VOLTAGE
Fig. 6—These Tecnetron statie charae-

teristic curves show the variation of
anode current as a function of anode
voltage, for several neck voltages.

| Fuzq._ Gain_-Volfagé Passband Figure

(mc) | {db) | ratio | (mc) |of Merit
o [ 22 |12 | (7 | 21 '
200 16 | 6.3l 6 37

40 | 9 | 2818 | 29 | 80 |

in econtinuous rotation during the proc-
ess. More conventional techniques could
be used in applying the terminal
(cathode and anode) contacts.

Up to the present, procedures al-
ready developed permit manufacture on
a large scale. Research is continuing,
however, and the next step is the crea-
tion of a power Tecnetron and another
model especially for ultra-high freqnen-
cies. Special arrangements which will
permit continuing still further up the
frequency spectrum are also under
study. And, as always, as the area of
actual accomplishment is increased, the
greater become the prospects of future
progress. END
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The control unit with the
outside sensor econnectad.

T

Inside the main control unit. Handle the chassis care-
fully or it may break loose from the f{ront panel.
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Construct a temperature-sensing unit to operate
your fan or air-conditioner automatically

Train your fan
with TRANSISTORS

By JAMES A. McROBERTS

OW-COST transistors can perform
heat-sensing duties almost as well
as their more conventional elec-
tronic jobs. Two are eniployed

here in a device to sense very small
temperature differences. It checks to
see if it is cooler outdoors than inside.
If so, it turns on a fan. If not, the
fan stays off. If it is raining, another
brain cell prevents the fan from going
on, so rain will not be pulled into
the house when the owner is away
fishing.

The device can also be set to turn
on an air conditioner whenever the
difference between inside and outside
temperatures exceeds a certain amount.

The device is simple and easy to
construct, with the added advantage of
being easy on the pocketbook.

Circuit description

Fig. 1 helps explain these sensing,
memory and control functions. With
proper circuit components, transistors
V1 and V2 behave like thermal re-
sistances—their collector currents in-
crease as their temperature rises. V2
is mounted on the control-unit panel
to sense inside temperature. Its col-
lector current passes through the coil
of relay RY1l. As inside temperature
rises, the increased current closes the
relay.

Outside sensing transistor V1 coun-
terbalances this action of V2 for simi-
lar increases or decreases of tempera-
ture. For example, as V1 becomes
warmer, its collector current also rises.
This current passes through R3 and
R4, creating a voltage drop which
makes V2’s base less negative. Conse-
quently, V2’s collector current de-
creases. As a result, the relay’s coil
current remains relatively steady dur-
ing even heating or cooling of both
transistors.

A cooling fan is effective only when
the outside temperature is lower than
the inside, as at night. When the in-
side temperature is lower, V1 (outside
sensor) draws more collector current
relative to V2 (inside sensor). regard-
less of the actual value of the current.
There is proportionately a greater
voltage drop across its load, R3 and
R4. V2’s base voltage and collector
current are lowered. Hence, current
through relay RY1 is less than the

RADIO-ELECTRONICS


www.americanradiohistory.com

3 WIRE CABLE

i RSN, i) i
g b
2

RAIN CONTACTS

PILL BOX

Closeup of the sensor. Keep rain contacts facing up.

even-temperature value for that par-
ticular temperature range. The fan
remains off.

As outside temperature falls, V1
draws proportionately less current and
relay RY1'’s current rises. Eventually
RY1 is energized and the fan is turned
on. Due to a difference in the turn-on
and drop-out points of the relay, the
fan remains on until the outside tem-
perature rises above the inside. If you
wish, you can install a switch in the
power supply to break the circuit and
release the relay. Only a momentary
off—on is wanted so the transistors do
not cool. This added feature may not
be necessary since outside and inside
temperatures are both rather low at
this time, and a slight rise in outside
temperature shuts off the fan. A ther-
mostat may be included to shut off the
fan at some comparatively low tem-
perature. Install its contacts in the
control unit’'s power supply line.

If it is raining, the fan sucks in
rain unless its intake is well sheltered.
A house full of water could result. An
auxiliary rain lockout circuit supplies
more base current to transistor V1
when water is present across the rain
contacts (see photos). This decreases
relay coil current. When the space be-
tween the rain contacts is wet (water,
not just moisture from dew), the relay
coil’s voltage is about. 2 volts less than
otherwise. The fan cannot go on. Omit
this circuit if the rain lockout feature
is not wanted.

The power supply is conventional
except that the center tap of the trans-
former supplies ac through a 2-ohm
resistor to the auxiliary 6-volt relay.

Sensitivity controls

If other than even temperature is
desired, the SENSITIVITY CONTROL (R4)
is adjusted for the desired difference of
temperature for turn-on or turn-off.
However, V1's base resistor must be
altered if the differential exceeds about
10°F. Less than this value does not re-
quire any change, just a new setting
of R4. Fig. 2 shows the modification for
a large temperature - differential. R1
is split into two parts, a protective
resistor Rl-a and an adjustable ele-
ment R1-b. Rl-b is set for uniform re-
lay coil current (RY1) or voltage across
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it (monitor with high-resistance volt-
meter) with ambient temperature
changes. Both transistors are kept at
the same temperature. Be careful in
such work—the heat from a hand or a
nearby lamp will upset the compensa-
tion. If either transistor is handled,
allow about 3 minutes for it to cool
before making any further adjustment.

Rain lockout sensitivity can be doc-
tored too by adding a potentiometer
(R3) in series with a protective re-
sistor (R4) as shown in Fig. 2. It can
be made sensitive to the slightest
amount of moisture by lowering the
resistance of potentiometer R2-b.
Added pots may be panel-mounted or
left inside the control unit as factory
adjustments.

Construction hints

The control unit and its power sup-
ply are housed in a 4 x 5 x 6-inch metal
utility cabinet with the built-in chassis.
The photos give an idea of parts place-
ment.

A three-wire cable in the standard
fan model connects the external sensor
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to screw terminals mounted on the front
panel of the control unit.

In practice a long three-wire cable is
employed. The tiny amount of current
flow permits lengths up to 1,000 feet
without appreciable voltage drops.

In this model, transistor V1 is
mounted on the end of a pillbox. (You
can get one at the drug store.) A hole
is drilled in the end to permit the
transistor to pass through. Transistor
leads are clipped for mounting in a
socket, thereby simplifying installation.
The rain contacts are small metal tabs
sealed in place with Duco cement.

This cement also makes a watertight
seal hetween the transistor’s case and
the pillbox. A hole in the pillbox cover
admits the cable, which is also sealed
off. The entire assembly is made up
prior to pushing into the pillbox for
easy installation.

I mounted the pillbox with a small
pipe strap on a north window. Use a
shield over the outside sensor to keep
sunshine off it. A soap tray makes a
good shield. The rain contacts are
mounted uppermost so water will run
off them for quick recovery of sensitiv-
ity after a rain.

Mounting parts in the control unit
is not critical and the parts themselves
may be used as templates in laying
out chassis holes. Cut the rectangular
hole to admit TS1's lugs first. Use care
and avoid breaking the built-in
chassis or additional work is required
to secure it to the cabinet’s front panel
again—this happened to me.

Observe the polarity of capacitors
C1 and C2 as well as of the diode-rec-
tifier D. When soldering these parts,
use a heat sink on the lead to the com-
ponent to prevent damage. Use a hot
iron and solder rapidly. Allow to cool
prior to removing the heat sink.

The 6-volt auxiliary relay is intended
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R1—470,000 obms

R2—100,000 ohms

R3—4,700 ohms

R4—pot, 10,000 ohms, miniature {Lafayette VC-34 or
equivalent)

R5—100 ohms

R6—2-2.5-0hm strip of Nichrome wire (see text}

All resistors Y3 wott unless noted

Cl—10 uf, 25 volts, e!ectrolytic

C2—25 uf, 25 volts, electrolytic

D—INS!1

J—ac receptacle

RYl—sensitive relay, 8,000-ohm coil {Sigma 4F-8000
or equivalent)

Fig. 1—Complete cireuit o
units. They are connected
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RY2—midget power relay, é-volt ac coil {advance
GH/IC/6YA or equivalent)

T—power transformer: primary, {17 volts; secondary,
12.6 volts ct, 2 amps (Thordarson 26F47 or equiv-
alent)

Y1, 2—2N107

TS1—4-lug screw terminal strip

T52—S5-lug terminal strip

Cabinet, 4 x 5 x & inches with built-in chassis (ICA
3819 or equivalent)

Pillbox, plastic, I/;-inch diameter, 2 inches long.

Miscellaneous hardware

f the sensing and control
1 by a three-wire cable.
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Fig. 2—Modifyving the control system to
handle air conditioners.

for intermittent duty only. A length
of Nichrome heater wire (R6) is cut
to 2 ohms (use an ohmmeter to meas-
ure). It is straightened out and slipped
into a length of spaghetti (see photos).
This added resistance permits continu-
ous duty without overheating the relay.
The Nichrome wire is readily obtained
at neighborhood hardware stores.

Final adjustments

Test and adjust the unit on the bench
before putting it into use. A lamp may
be plugged into the outlet receptable J
for this check. (J is an ordinary cube
tap for smaller fans. For heavy power
fans leave it out and wire direct via
BX cable.) The external sensor unit
may be used with a short cable length
for testing and later spliced at the
window.

Hook up the external sensor and
mount V2 as shown in the photos. Turn
on the power. Rotate the SENSITIVITY
CONTROL. The lamp should light and a
relay click heard at some setting of this
control. This is the turn-on point. A
little more counterclockwise rotation
will extinguish the light and the relays
will click off at the same time.

Now let the transistors warm up
from current passage through them.
Keep the SENSITIVITY CONTROL at about
the drop-out point. Leave the unit on
overnight to age the transistors and
the diode rectifier as well as to form
capacitors C1 and C2. The relay pull-in
and drop-out points will be relatively
stable thereafter. The unit may now be
connected for steady operation.

The sensitivity setting for even in-
side and outside temperature turn-on is
that obtained on the bench test. A little
more counterclockwise (toward turn-
off) is the setting for a slightly lower
outside temperature turn-on. This is
the setting usually used.

Air-conditioner control

For controlling an air conditioner,
the object is the opposite of fan cooling.
We wish to maintain a temperature
differential between inside and outside
temperatures. Consequently we make a
minor change in the relay contact
wiring. On Fig. 1 the wire to contact
3 of relay RY1 is connected to contact
1.

Sensitivity is adjusted for the re-
quired temperature differential in this
type of service.

As an alternative to the change in
relay wiring, V1 and V2 may be inter-
changed, making V1 the inside sensor.
Rain lockout, if still wanted, would be
extended outside by a pair of wires. END
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TRANSISTOR
DICTIONARY

By H. BARR

OMPILED from several sources
and presented here are over
150 terms unique to the tran-
sistor field. General radio-
electronic—television terms that are not
directly related to transistors are ex-
cluded, as well as specialized scientific
terms we are not likely to run across.
Many of the terms defined have sev-
eral meanings. Only the particular
meaning appropriate to the transistor
field is given. Also, many of the words
have various spellings and no attempt
has been made to list all possible varia-
tions.

—A—

Acceptor Impurity used to produce
p-type semiconductor.

Alloy-diffused transistor Transistor in
which the base is diffused in, and
the emitter alloyed.

Alloy process Process for making
junctions by melting an acceptor or
donor on the surface of the semicon-
ductor and letting it refreeze.

Alloy transistor Transistor made by
the alloy process.

Alpha Emitter-to-collector current
gain. For a junction transistor alpha
is less than one.

Alpha-cutoff frequency The high fre-
quency at which the value of alpha is
down to 0.7 of its low-frequency
value.
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—B—
Back bias See reverse bias.
Barrier See junction.

Barrier capacitance See depletion-
layer capacitance.

Barrier layer, barrier region See de-
pletion layer.

Barrier-layer capacitance
tion-layer capacitance.

Base Electrode on a transistor.

Base resistance Resistance in series
with the base lead in the common T
equivalent circuit of a transistor.

Base ring Ohmic contact to the base
region of power transistors, made in
the shape of a ring.

Beta Base-to-collector current gain of
a transistor.

Bonded-barrier transistor Transistor
made by alloying when the alloying
material is on the end of a wire.

Boundary, p-n  See p-n junction.

Button Piece of metal for alloving
onto the base wafer in making alloy
transistors.

See deple-

A

Carriers Particles which carry cur-
rent, specifically either electrons or
holes.

Collector Electrode on a transistor.

Collector capacitance Depletion-layer
capacitance associated with the col-
lector junction.

RADIO-ELECTRONICTS
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Collector efficiency Ratio of useful
power output to final stage power
supply power input, usually ex-
pressed in percentage.

Collector family Set of characteristic
curves for a transistor, in which col-
lector current and collector voltage
are used as variables.

Co'lector junction On junction tran-
sistors, the junction between the col-
lector and the base.

Collector resistance Resistance in
series with the collector lead in the
common-T equivalent circuit of a
transistor,

Common base Configuration for ampli-
fiers, in which the base 1s common to
both input and output ecircuits.

Common collector Configuration for
amplifiers, in which the collector is
common to both input and output ecir-
cuits.

Common emitter Configuration for
amplifiers, in which the emitter is
common to both input and output ecir-
cuits.

Complementary symmetry Any of
several types of circuits using both
p-n-p and n-p-n transistors in a sym-
metrical arrangement,

Conductivity A property of a semi-
conductor expressing how easily cur-
rent may flow through it; the recip-
rocal of resistivity.

Configuration Type of amplifier cir-
cuit, depending on which electrode is
common to input and output; for ex-
ample, common-emitter configura-
tion.

Coupling Method of passing the signal
from one stage to another; for ex-
ample, capacitor coupling, transform-
er coupling.

Crossover distortion Harsh type of
distortion produced by incorrectly
biased class-B amplifiers.

Crystal Regular array of atoms in a
solid; for example, single-crystal ger-
manienm.

Current amplification, current
Ratio of output to input current.

Cutoff current Collector current with
no emitter current and normal col-
lector-to-base bias.

Czochralski technique Method of
growing large single crystals by pull-
ing them from a molten state; usu-
ally used to grow germanium and
silicon single crystals.

oy y

Depletion layer Region near a junc-
tion without current carriers, on re-
verse bias.

Depletion - layer capacitance Capaci -
tance of the depletion layer, which is
a function of reverse voltage.

Depletion-layer transistor Any of sev-
eral types of transistors which rely
directly on motion of carriers
through depletion layers for their
operation; for example, spacistor.

Derating Reducing ratings on a tran-
sistor, especially the maximum power
dissipation rating at higher tempera-
tures.

Diamond lattice

gain

The erystal structure
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of both germanium and silicon as
well as diamond.

Diffused-base transistor Any of sev-
eral types of drift transistors in
which the base is diffused in.

Diffused emitter—collector transistor,
diffused E-C transistor Transistor
in which both the emitter and col-
lector are made by the diffusion
process.

Diffusion Movement of carriers from
heavily populated regions to regions
without as many carriers, similar to
slow diffusion of ink through a still
glass of water; also similar move-
ment of donors and acceptors at high
temperatures.

Diffusion process Method for making
junctions by diffusing acceptors or
donors into a semiconductor at a high
temperature.

Diffusion transistor Transistor rely-
ing on diffusion for carrying current;
for example, ordinary junction tran-
sistor.

Diode Two-terminal semiconductor de-
vice that rectifies.

Dissipation Loss of electrical energy
into heat.
Donor Impurity used to preduce n-

type semiconductor.

Doping Adding impurities tc change
the resistivity of semiconductors and
to make n-type or p-type.

Dot See button.

Double-base diode
transistor.

Double - difused transistor Junction
transistor in which both the emitter
and the base are diffused in.

Drain Electrode on a field-effect tran-
sistor.

Drift Movement of carriers because
of applied voltage.

Drift transistor Transistor relying on
drift for carrying current; compare
diffusion transistor.

—F—

Electroforming Process of creating
p-n junctions by passing current
through point contacts.

See Unijunction

Electrons Negatively charged current
carriers.
Emitter KElectrode on a transistor.

Emitter junction On junction transis-
tors, the junction between the emitter
and the base.

Emitter resistance Resistance in se-
ries with the emitter lead in the com-
mon-T equivalent circuit of a tran-
sistor.

Equivalent circuit A circuit which ap-
proximates the actual transistor
under some conditions.

—F—

Field-effect transistor Type of tran-
sistor relying on movement of a de-
pletion layer to vary the conduction
between two electrodes, the source
and the drain.

Floating junction Junction
which no net current flows.

IForward bias Large-current bias as
applied to a diode; opposite to re-
verse bias.

I'used-junction
transistor.

through

transistor See alloy
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See alloy transistor.

S o

Gate Electrode on a field-effect tran-
sistor.

Germanium Common semiconductor
material, usually used for making
transistors.

Grounded base

Fused transistor

See common base.

Grounded collector See common col-
lector.

Grounded emitter S¢e common emit-
ter.

Grown-diffused transistor Junction
transistor with junctions formed by
diffusion of impurities near a grown
junction.

Grown-junction transistor Junction
transistor with junctions formed by
adding impurities to the melt while
the crystal was being grown.

.

Hall effect Transverse voltage pro-
duced by current travelling at right
angles to a magnetic field; especially
prominent in semiconductors.

Header Part of a transistor which the
leads pass through to get outside.

Heat sink Something that will absorb
and dissipate a large amount of heut
without getting hotter.

Holes Positively charged current car-
riers in semiconductors.

Hook transistor Iour-layer transistor
with a built-in hook amplifier for a
collector.

h-parameters Four commonly used
parameters for specifying the small-
signal behavior of a transistor.

Hybrid parameters Sece h-parameters.

i Jia

Impurity Small addition to a semi-
conductor, especially a donor or an
acceptor.

Injector Electrode on a spacistor.

Intrinsic-region transistor Four-layer
transistor with an intrinsic region
between the base and the collector.

Intrinsic semiconductor Neither n-
type nor p-type, containing roughly
equal numbers of electrons and holes.

i-type Intrinsic semiconductor

—=

Junetion Region separating two dif-
ferent types of semiconductor, es-
pecially p-n junction.

Junction diode A diode which uses a
junction to get a rectifying charac-
teristie.

Junction transistor Most common type
of transistor, using two junctions
with the base region between them.

e

Large-signal analysis Consideration
of large excursions from the no-
signal bias, so that the nonlinear,
switching properties of the transistor
are important.

Leakage current That portion of cut-
off current due to surface effects.
M
MADT transistors Micro-Alloy Dif-

fused-base Transistors.

Majority carriers Whichever type is
more plentiful, i.e. electrons in n-type
and holes in p-type.

Meltback process Method of making

(Continued on page 82)
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With this issue we introduce our new building—over

140,000 sq. ft. of modern plant equipment under one roof,

the largest in the nation devoted to direct mail selling

of electronic kits. To you, in the field, goes the credit
for the tremendous growth of the electronic
industry over recent years. Your imagination,
courage and resourcefulness have moved
America into the electronic age at a breath-
taking pace. A pioneer in “‘do-it-yourself"”
electronic kits, Heath Co. has always
endeavored to stay out in front. As a result
we have grown too—from one small building
to a point where we occupied seven buildings

he local area. Our new plant is your assurance

ore and better HEATHKITS to come!

research and
development
projects
bringing
= ou the latest
Faster, more I] | It | € More for your _ electronic
efficient handling i ] - purchasing equipment in step with

of orders to speed HEATHKITS dollar ever-expanding fields.
to your through
doorstep. increased
FHiclency Better and faster service
and lower ATYR
N facilities to help you
handling )
with any problems and
costs.

questions you may have.

ﬂ lﬂ@),bsidiary of Daystrom, Inc. H
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TIME PAYMENTS . ..

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.

HEATHKIT EXTRA PERFORMANCE
70-WATT AMPLIFIER KIT

For really high performance, with plenty of reserve power,
the W-6M is a natural. The fuli 70-watts output will seldom,
if ever, be required. However, this reserve insures dis-
tortion-less sound on power peaks. The W-6M will loaf along
at normal listening levels and yet is always ready to extend
itself when program material demands it, without the least
amount of strain. The output circuit employs 6550 tubes with
a special-design Peerless output transformer for maximum
stability at all power levels. A quick-change plug selects
4, 8 and 16 ohms or 70-volt output and the correct feedback
resistance. A variable damping control is also provided for
optimum performance w‘itﬁ amJ sf?e!aker system. Extremely
good power supply regulation is possible threugh the use of
a heavy-duty transformeralong with silicon-giode rectifiers,
which are noted for their very-long tife, and yet are smaller
than a house fuse. frequency response at 1 watt is =1 db
from 5 cps t0.80 kg with céontrr,:;ad hf«ﬂ!lorf\«above 100 ke. At
70 watts output harmonic distortion is below 29,20 to 20,000
cps and IM distortion below 1%, 60 and 6,000 cps. Hum and
noise 88 db below full output. In addition to high perform-
ance, its fine appearance makes it a pleasure to display in
your living room. Proper layout of chassis insures ease of
assembly by eliminating those cramped and difficult places
to get at. Clear instructions—and top-quality components.
Get started now and make this amplifier the heart of your
hi-fi system. Shipped express only. Shpg.
Wt. 50 Ibs.

MODEL W-6: Consists of W-6M kit, plus WA-
P2 preamplifier. Express only. Shpg. Wt. 59
Ibs. $129.70

MODEL W-6M
$'| 0995

HEATHKIT HIGH FIDELITY FM TUNER KIT

This tuner can bring you a rich store of FM programming,
vour 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 Fu-34
tuning unit, Special alignment equipment is

not necessary. Edge-lighted glass dial for 52595
easy tuning. Here is FM for your home at a o mb’_:e')
price you can afford. Shpg. Wt. 8 Ibs.

HEATHKIT BROADBAND AM TUNER KIT

This AM tuner was designed especially for high fidelity
applications. It incorporates a special detector using crystal
diodes, and the IF circuits feature broad band-width, to
insure low signal distortion. Audio response is =1 db from
20 cps to 9 ke, with 5 db of preemphasis at 10 k¢ to com-
pensate for station rolloff. Sensitivity and selectivity are
excellent, and tuner covers complete broadcast band from

550 to 1600 kc. Quiet performance is assured by 6 db signals
to-noise ratio at 2,5 UV. Prealigned RF anc IF coils eliminatg
the need for special alignment equipment. Incorperates
AVC, two outputs, two antenna inputs, and  nopeL 3c1A
built-in power supply. Edge-lighted glass :
slide-rule dial for easy tuning. Your “best 52595
buy’"inan AM tuner. Shpg. Wt. 81bs. e
{with cabinet)

HEATHKIT MASTER CONTROL
PREAMPLIFIER KIT

Desigred for use with any of the Williamson-type amplifiers,
the WA-P2 has five switch-selected inputs, each having its
own level control to eliminate blasting or fading while
switching through the various inputs, plus a tape recorder
output. A hum control allows setting for minimum hum lavel.
Frequency response is wittin =1% db from 15 to 35,000 cps.
Equalization provided for LP, RIAA, AES, and early 78's.
Separate bass and treble controls. Low im-

MODEL WA-P2
pedance cathode follower output circuit, All
comporients were specially selected for their 31975
. . a *
high quality. Includes mary features whicn (with cabinet)

will eventually be desired. Shpg. Wt. 7 Ibs.

Ah.?amp//'f/'er
you will be
proud to own

T0-WATT
AMPLIFIER

AM-TLNER

Selects and
contrals sound
to your taste

PREAMPLIFIER

HEATH COMPANY A Subsidiary of Daystrom, /Inc. BENTON HARBOR 20, MICH.

MAY, 1958
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ADVANCED-DESIGN
25-WATT AMPLIFIER

Top performance
in its
power class!

HEATHKIT ADVANCED-DESIGN 25-WATT HIGH
FIDELITY AMPLIFIER KIT

Designed especially to satisfy critical audio requirements,
the W-5M incorporates the extra features needed to com-
pliment the finest in program sources and speaker systems.
Faithful sound reproduction is assured with a frequency
response of =1 db from 5 to 160,000 cps at 1 watt, and
harmonic distortion is less than 1% at 25 watts, with IM
distortion less than 1% at 20 watts. Hum and noise are a full
99 db below rated output, assuring quiet, hum-free opera-
tion. Output taps are 4, 8 and 16 ohms. Exclusive Heathkit
features include the “‘tweeter saver', and the "bas-bal”
balancing circuit, requiring only a voltmeter for indication.
Years of reliable service are guaranteed through the use of
conservatively rated, high quality components. KT66 tubes
and Peerless output transformer are typical. Shipped ex-
press only. Shpg. Wt. 31 Ibs.

MODEL W-5: Consists of W-5M kit above
plus model WA-P2 preamplifier. Express only.
Shpg. Wt. 38 Ibs. $79.50

MODEL W.-5M

590

HEATHKIT DUAL-CHASSIS 20-WATT
HIGH FIDELITY AMPLIFIER KIT

The model W3-AM is a Williamson-type amplifier built on
iwo separate chassis. The power supply is on one chassis,
and the amplifier stages are on the other chassis. Using
two separate chassis provides additional flexibility in instal-
lation. Features include the famous acrosound model TO-300
“ultralinear’ output transformer and 5881 tubes for broad
frequency response, low distortion, and fow 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

497

DUAL-CHASSIS
20-WATT AMPLIFIER

Hi-Fi equipment
for your listening
pleasure!

SINGLE-CHASSIS
20-WATT AMPLIFIER

GENERAL-PURPOSE

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 ke
within =1 db at 1 watt assures you of full coverage of the
audio range, and clean clear sound amplification takes
place in circuits that hold harmonic distortion at 1.5% and
IM distortion below 2.7% at full 20 watt output. Hum and
noise are 95 db below full output. Taps on the output trans-
former are at 4, 8 or 16 ohms. Shipped express only. Shpg.
Wt. 28 Ibs. u
MODEL W-4A: Consists of W-4AM kit above, ek
plus model WA-P2 preamplifier. Express only. 53975
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,
including heavy-duty “'potted’’ transformers.
Shpg. Wt. 23 Ibs.

MODEL A-9C

*357
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HEATHKIT “"BASIC RANGE”
HI-FI SPEAKER SYSTEM KIT

The extremely popular Heathkit model SS-1 Spaaker System
provides amazing high fidelity performance for its size.
Features two high-quality Jensen speakers, an 8" mid-range
woofer and compression-type tweeter with flared horn.
Covers from 50 to 12,000 CPS within =5 db, in a special-
design ducted-port, bass reflex enclosure. Impedance is
16 ohms. Cabinet measures 11%” H x 23" W x 113" D. Con-
structed of veneer-surfaced plywood, %"
thick, suitable for light or dark finish. All wood
parts are precut and predrilled for easy,
quick assembly. Shpg. Wt. 30 Ibs.

MODEL 51
5399.5

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 S5-1B

5995

let you save up to V2
or more on all types
of electronic equipment.

HEATHKIT SINE-SQUARE GENERATOR

The new AG-10 provides high quality, sine and square
waves over a wide range, for countless applications. Some
of these are; radio and TV repair work, checking scope per-
formance, as a variable trigger source for telemetering and
pulse work, and checking audio, video and hi-fi amplifier
response. Frequency responseis +1.5 db from 20 CPS to 1
MC on both sine and square waves, with less than .25% sine
wave distortion, 20 to 20,000 CPS. Sine wave output imped-
ance 600 ohms, square wave output impedance 50 ohms,
(except on 10v ranges). Square wave rise time less than .15
usec. Five-position band swi;tch-—g.gntinuwsly 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
34995

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 foad resistors of 4, 8, 16 or
600 ohms. A tremendous dollar value. Shpg.
Wt. 13 Ibs.

MODEL AA-Y

5499.5

1958

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”7 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 equelizing 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. Pcwer
rating, 50 watts program material. Impedance is 16 ohms.
Cabinet dimensions 41” L x 22),” D x 34" H.  yopeL HH-1-C
Choice of two beautiful cabinets. Model MODEL HH-I-(M

HH-1-C in imported white birch for light fin- 529995

ishes, and HH-1-CMin African mahogany for .
dark finishes. Shpg. Wt. 195 Ibs. EACH

“BAS!IC RANGE'' HI-FI
SPEAKER SYSTEM

Superlative

sound reproduction
through the speaker
system of your choice

“LEGATO"" HI-FI
SPEAKER SYSTEM

SINE-SQUARE
GENERATOR

AUDIO
ANALYZER

www americanradiohistorv com

"RANGE EXTENDING"’
HI-FI SPEAKER SYSTEM

Sine and square
waves for countless
applications.
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Audio
equipment
for your
hi-fi testing

GENERAL PURPOSE"
SCOPE

AUDIO WATTMETER

HARMONIC AUDIO VTVM

DISTORTION METER

HEATHKIT “"GENERAL PURPOSE" 5°
OSCILLOSCOPE KIT

The model OM-2 Qscilloscope is especially popular with
part-time service technicians, students, and high fidelity
enthusiasts. It features good vertical frequency response
=3 db from 4 cps to over 1.2 mc. A full five-inch crt, and
sweep generator operation from 20 cps to over 150 kc. Sta-
bility is excellent and calibrated grid screen allows precise
signal observation. Extra features include external or in-
ternal sweep and sync, 1-volt peak-to-peak calibrating
reference, 3-position step-attenuated input, adjustable spot
shape control, push-pull horizontal and vertical amplifiers,
and modern etched-metal circuits. Easy to build and a
pleasure to use. Ideal for use with other audio MODEL OM-3
equipment for checking amplifiers. Shpg.

Wi, 21 tos. 5399.5

HEATHKIT AUDIO WATTMETER KIT

The AW-1 Audio Wattmeter can be used in any application
where audio power output is to be measured. Non-inductive
LOAD resistors are built in for 4, 8, 16 or 600 ohms imped-
ance. Five power ranges cover 0-5 mw, 50 mw, 500 mw, 5w,
and 50 w full scale. Five switch-selected db ranges cover
—10 db to 430 db. All indications are read directly on a
large 4)4” 200 microampere meler. Frequency response is

et ..F"‘WA

=1 db from 10 cps to 250 kec. Precision type multiplier re-
sistors used for high accuracy, and crystal diode bridge for
wide-range frequency response. This meter is used in many
recording studios and broadcast stations as a monitor as
well as servicing. A fine meter to help supply MODEL 'W-1
the answers to your audio operating or power

52950

L

output problems. Shpg. Wt. 6 Ibs.

HEATHKIT AUDIO SIGNAL GENERATOR KIT
The model AG-SA is “made to order" for high fidelity ap-
plications, and provides quick and accurate selection of
low-distortion signals throughout the audio range. Three
rotary switches select two significant figures and a multiplier
to determine audio frequency. Incorporates step-type and a
continuously variable output attenuator. Output indicated
on large 4)4” panel meter, calibrated in volts and db. Atten-
uator system operates in 10 db steps, corresponding to
meter calibration, in ranges of 0-.003, .01, .03, .1, .3, 1,3 and
10 volts RMS. "“Load"' switch permits use of built-in 600-
ohm load, or external load of different impedance. Qutput
and frequency indicators accurate to within =5%. Distor-

tion less than .1 of 19 between 20 and 20,000 MODEL AG-9A
cps. Total range is 10 cps to 100 ke. Shpg.
$3450
L

Wt. 8 Ibs.
HEATHKIT HARMONIC DISTORTION METER KIT

All ' sounds consist of dominant tones plus harmonics (over-
tones). These harmonics enrich the quality and brightness
of the music. However, additional harmonics which originaie
in the audio equipment, represent distortion. Used with an
audio signal generator, the HD-1 will accurately measure
this harmonic distortion at any or all frequencies between
20 and 20,000 cps. Distortion is read directly on the panel
meter in ranges of 0-1, 3, 10, 30 and 100% full scale. Voltage
ranges of 0-1, 3, 10 and 30 volts are provided for the initial
reference settings. Signal-to-noise ratio measurements are
also permitted through the use of a separate meter scale
calibrated in db. High quality components insure years of
outstanding performance. Full instructions MODEL HD-1
are provided. Shpg. Wt. 13 Ibs,

54950

*

Heathkits...

By DAYSTROM

are well known for
their high quality
and reliability.

HEATHKIT AUDIO VTVM KIT

This new and improved AC Vacuum Tube Voltmeter is
designed especially for audio measurements and low-level
AC measurements in power supply filters, etc. Employs
an entirely new circuit featuring a cascode amplifier with
cathode-follower isolation between the input and the am-
plifier, and between the output stage and the preceding
stages. It emphasizes stability, broad frequency response,
and sensitivity. Frequency response is essentially flat from
10 cps to 200 ke. Input impedance is 1 megohm at 1000 cps.
AC (RMS) voitage ranges are 0-.01, .03, 1,8, 1, 3, 10, 30,
100 and 300 volts. Db ranges cover —52 db to +52 db.
Features large 4)4” 200 microampere meter, with increased
damping in meter circuit for stability in low frequency tests.
1% precision resistors employed for maximum MODEL AV-3
accuracy. Stable, reliable performance in all

applications. Shpg. Wt. 5 Ibs. 5299.5

RADIO-ELECTRONICS
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HEATHKIT COLOR BAR AND DOT GENERATOR

The CD-1 combines the two basic color service instru-
ments, a Color Bar Generator and White Dot Generator in
one versatile portable unit, which has grystal-controlled
accuracy and stability (no external sync lead required).
Produces white-dots, cross hatch, horizontal and vertical
bars, 10 vertical color bars, and a new shading bar pattern
for screen and background adjustments. Variable RF out-
put on any channel from 2 to 6. Positive or negative video
output, variable from 0 to 10 volt§ peak-to-peak. Crystal con-
trolled sound carrier with off-on switch. Voltage regulated
power supply using long-life silicon rectifiers.  wopeL o)

Gain knowledge of a new and profitable field 55995

by constructing this kit. Shpg. Wt. 12 Ibs.
“ hk.
e at Its 00

By DAYSTROM

are guaranteed to
meet or exceed
advertised specifications

HEATHKIT TV ALIGNMENT GENERATOR KIT

This fine TV alignment generator offers stability and flexi-
bility difficult to obtain even in instruments costing several
times this low Heathkit price. It covers 3.6 mc to 220 mc in
four bands. Sweep deviation is controliable from 0 to 42 mc.
The all-electronic sweep circuit insures stabilify. Crystal
marker and variable marker oscillators are built in. Crystal
(included with kit) provides output at 4.5 mc and multiples
thereof. Variable marker provides output from 19 to 60 mc
on fundamentals and from 57 to 180 mc on harmonics.
Effective two-way blanking to eliminate re-  wopet 15-4a

turn trace. Phasing control. Kit is complete,
including three output cables. Shpg. Wt 54950
16 Ibs. .

Functional
styling with
clean uncluttered
look

COLOR BAR AND

HEATHKIT “EXTRA DUTY" 5"
OSCILLOSCOPE KIT
This fine cscilloscope compares favorably to other scopes
costing twice its price. It contains the extra performance
so necessary for monochrome and color-TV servicing.
Features push-pull horizontal and vertical output amplifiers,
a 5UPI CRT, built in peak-to-peak calibration source, a fully
compensated 3-position step-type input attenuator, retrace
blanking, phasing control, and provision for Z-axis modula-
tion. Vertical amplifier frequency response is within +1.%
and —5 db from 3 CPS to 5 MC. Response at 3.58 MC dowr
only 2.2 db. Sensitivity is 0.025 volts RMS finch at 1 kc. Sweep
generator covers 20 CPS to 500 kc in five steps, five times
the usual sweep obtained in other scopes through the use
of the patented Heath sweep circuit. Etched-metal circuit
boards reduce assembly time and minimize efrors in as-
sembly, and more importantly, permit a tevel MODEL 0-12
of circuit stability never before achieved in
an oscilloscope of this type. Shpg. Wt. 21 Ibs. $649.5
HEATHKIT ELECTRONIC SWITCH KIT
A valuable accessory for any oscilloscope owner. It allows
simultaneous oscilloscope observation of two signals by
producing toth signals, alternately, at its output. Four
switching rates. Provides gain for input signals. Frequency
response =1 db, 0 to 100 kc. A sync cutput is provided to
control and stabilize scope sweep. Ideal for MODEL $-3
observing input and output of amplifiers
simultaneously. Shpg. Wt. 8 Ibs. 52]9.5
HEATHKIT VOLTAGE CALIBRATOR KIT
This unit is an excellent companion for your oscilloscope.
Used as a saurce of calibrating voltage, it produces near-
perfect square wave signals of known amplitude. Precision
19 attenuator resistors insure accurate output amplitude,
and multivibrator circuit guarantees good sharp square
waves. Output frequency is approximataly 1000 CPS. Fixed
outputs selected by panel switches are; .03, 0.1, 0.3, 1.0,
3.0, 10, 30 and 100 volts peak-to-peak. Allows  nopeL ¥(-3
measurment of unknown signal amplituce by

$'|250

*

comparing it to the known output of the ¥C-3
on oscilloscope. Shpg. Wt. 4 Ibs.

SCOPE

DOT GENERATOR

TV ALIGNMENT

GENERATOR SWITCH

ELECTRONIC

VOLTAGE
CALIBRATOR

“EXTRA DUTY"
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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
famps. Tube condition indicated on 4}4” meter with multi-
color “good-bad’" scale. [lluminated ro!l chart with all test
data built in. Switch selection of 14 different filament volt-
ages from .75 to 117 volts. Color-coded cable harness allows
neat professional wiring and simplifies con-  wopeL 12
struction. Very sasy to build, even for a be-

ginner. Shpg. Wt. 12 [os. 32950

L ]

HEATHKIT HANDITESTER KIT

The small size and rugged construction of this tester makes
it perfect for any portable application. The combination
function-range switch simplifies operations. Measures AC
or DC voltage at 0-10, 30, 300, 1000 and 5000 volts. Direct
currentranges are 0-10 ma and 0-100 ma. Ohmmeter ranges
are 0-3000 (30 ohm center scale) and 0-300,000 (3000 ohm
center scale). Very popular with home experimenters, efec-
tricians, and appliance repairmen. Siips MODEL -1
easily into your tool box, glove compartment,

coat pocket. or desk drawer. Shpg. Wt. 3 ibs. $]79.5

HEATHKIT PICTURE TUBE CHECKER KIT

The CC-1 can be taken with you on service calis 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 44" 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-  wopet cca1
signed to last a lifetime. Luggage-type port-

able case. Shpg. Wt. 10 Ibs. $2495

*

Priced low
to fit your
budget

HANDITESTER

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 4147 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 MODEL ¥7-A
and quality of this VTVM cannot be dup-

licated at this price. Shpg. Wt. 7-bs. 52450

L

Heathkits...

By DAYSTROM

let you fill your exact need's
from a wide variety
of instruments

HEATHKIT 20,000 OHMS/VOLT VOM KIT

This fine instrument provides a total of 25 meter ranges
on its two-color scale. It employes a 50 ua 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 MODEL MM-1
—10 db to +65 db. Easy to build and fun to

use. Aftractive bakelite case with plastic 32995
carrying handle. Shpg. Wt. 6 Ibs. °

High quality
test gear you
will be
proud to own

ETCHED
CIRCUIT VTVM

20,000

i RERIUEE OHMS /VOLT VOM
CHECKER

RADIO-ELECTRONICS
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HEATHKIT RF SIGNAL GENERATOR KIT

Even a beginner can build this prealigned signal generator,
designed especially for use in service work. Produces RF
signals from 160 kc to 110 mc on fundamentals in five bands.
Covers 110 mc to 220 mc on calibrated 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 work as well.
Thousands of these units are in use in service shops all
over the country. Easy to build and a real  yope $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 kc to 30 mc on fundamentals in five bands. Meter
reads RF output in microvolts or modulation level in per-
centage. RF output available up to 100,000 microvolts, con-
trolled by a fixed-step and a variable attenuator. Provision
for external modulation where necessary. Buy and use this

high-guality RF signal generator that may be  mopgL 161
depended upon for stability and accuracy.
54895
.

Shpg. Wt. 16 Ibs.

HEATHKIT DIRECT-READING CAPACITY
METER KIT

Here's a fast, simple capacity meter. A capacitor to be
checked is merely connected to the terminals, the proper
range selected, and the value read directly on the large
414" panel meter calibrated in mmf and mfd.
Ranges are 0 to 100 mmf, 1,000 mmf, .01 mfd,
.1 mfd full scale. Not affected by hand ca-
pacity. Shpg. Wt. 7 Ibs.

eathkits...

By DAYSTROM

MODEL (M-

3295.0

are educational
as well as functional

HEATHKIT “IN-CIRCUIT" CAPACI-TESTER KIT

With the CT-1 it is no longer necessary to disconnect one
capacitor lead to check the part, you can check most ca-
pacitors for *open’tor ‘‘short' rightin the circuit. Fast and
easy—to save your valuable time in the service shop or lab.
Detects open capacitors from about 50 mmf up, so long as
the capacitor is not shunted by excessively low resistance
value. Will detect shorted capacitors.up to 20 mfd (not
shunted by less than 10 ohms). (Does not detect leakage.)
Employs 60%cycles and$#9 megacylle test frequencies.

Electron beam "eye'' tube used as indicator.  yopeL (141

Compact, easy-to-build, and inexpensive.

Test leads included. Shpg. Wt. 5 Ibs. $795
*

 Use these
kits for faster
and more
efficient testing

. RF SIGNAL
GENERATOR

. OIRECT-READING
CAPACITY METER

ST

LABORATORY RF
GENERATOR

CONDENSER
CHECKER

“IN CIRCUIT"’
CAPACI-TESTER

VISUAL-AURAL
SIGNAL TRACER

HEATHKIT CONDENSER CHECKER KIT

This handy instrument uses an electron beam "“eye'’ tube
as an indicator to measure capacity in ranges of .00001
to .005 mfd, .5 mfd, 50 mfd and 1000 mfd. Also measures
resistance from 100 ohms to 5 megohms in MODEL C-3

two ranges. Checks paper, mica, ceramic
and electrolytic capacitors. Selection of five 5]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 wel. Fea-
tures high-gain channel with demodulator probe, and low-
gain channel with audio probe. Traces signals in alf sec-
tions of radio receivers and in many sections of FM and TV
receivers. Built-in speaker and electron beam eye tube in-
dicate relative gain, etc. Also features built-in noise locator
circuit. Provision for patching speaker and /or MODEL T-3
output transformer to external set. Shpg. Wt.

9 Ibs. 5235.0

HEATH COMPANY A Subsidiary of Daystrom, /Inc. BENTON HARBOR 20, MICH.
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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

LATI
ELIMINATOR e L

TRANSFORMER

Laboratory
facilities
at low cost

REGULATED
POWER SUPPLY

and the new “hybrid'" automobile radios using both tran-
sistors and vacuum tubes. Its DC output, at either 6 or 12
volts, contains less than.3% AC ripple. Separate output
terminals are provided for low-ripple or normal filtering.
Supplies up to 15 amps on 6 volt range or up to 7 amps on
12 volt range. Output is variable from 0 to 8 or 00 16 volts.
Two meters constantly monitor output volt-  yopel ses
age and current. Will also double as a battery
$3995
[ ]

charger. Shpg. Wt. 23 |bs.

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 IT-1
tinuously or 200 volt amperes intermittently,
$'|650
*

Panel meter monitors output voltage. Shpg.
e a I s L N N J

Wt. 9 Ibs.
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 mec.
Large 4}4” 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-I
34450

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 0 up to 500 volts.
At 450 voits DC output, the power supply will provide up to
10 ma of current, and provide progressively higher current
as the output voltage is lowered. Current rating is 130 ma
at 200 volts output. In addition to furnishing B+ the power
supply also provides 6.3 volts AC at up to 4 amperes for
filaments. Both the B+ output and the filament output are
isolated from ground. Ideal unit for use in laboratory, home
workshop, ham shack, or service shop. A yopeL ps.3
large 4)5” meter on the front panel reads out-
putvoltage oroutput current, selectable with $3550
a panel switch. Shpg. Wt. 17 Ibs. *
RADIO-ELECTRONICS

www americanradiohistorv com


www.americanradiohistory.com

DX-20 TRANSMITTER

Terrific values

in amateur

equipment!

DX-40 TRANSMITTER

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 6DO6A
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 antenraimpedances
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  noper px-20
bands, this is the transmitter for you! Shpg.
$3595
*

Heathkiis....

By DAYSTROM

are designed by
licensed ham-engineers,
especially for you

HEATHKIT DX-40 PHONE AND CW
TRANSMITTER KIT

A most remarkable power package for the price, the new
DX-40 provides both phone and CW facilities for operation
on 80, 40, 20, 15, 11 and 10 meters. A single 6146 tube is
used in the final amplifier stage to provide full 75 watt plate
power input on CW, or control carrier modulzation peaks up
to 60 watts for phone operation. Modutator and power sup-
plies are built right in and single knob bandswitching is
combined with a pi network output circuit for complete
operating convenience. The tight fitting cabinet presents

DX-100 TRANSMITTER |

a most atiractive 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.  yopeL px-4o
Get your DX-40 now for many hours of oper-

ating enjoyment. Shpg. Wt. 25 Ibs. 56495

HEATHKIT DX-100 PHONE AND CW
TRANSMITTER KIT

Listen to any ham band between 160 meters and 10 meters
and note how many DX-100 transmitters you hear! The
number of these fine rigs now on the air testifies to the
enthusiasm with which it has been accepted by the amateur
fraternity. No other transmitter in this power class combines
high quality and real economy so effectively. The DX-100
eatures a built in VFO, modulatcr 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 phane
and 120 watts on CW, for a clean strong signal on all the
ham bands from 10 to 160 meters. Single-knob band switch-
ing and illuminated VFO dial and meter face add real oper-
ating convenience. RF output stage .uses a pair of 6146 tubes
in parallel, modulated by a pair of 1625's. High quality com-
ponentsare used throughout, such as*‘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  wpper px-100
exclusively for easy step-by-step assembly.

Shpg. Wt. 107 bs. 51895.0

FUNCTIONAL DESIGN . . .

The transmitters described on this page were de-
signed for the ham, by hams who know what fea-
tures are desirable and needec. This assures you
of the best possible performance and conven-
ience, and adds much to your enjoyment in the
ham shack.

HEATH COMPANY A Subsidiary of Daystrom, Inc. BENTON HARBOR 20, MICH.
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Automatically turns off
transmitter and gives
visual signal

“AUTOMATIC"

" GRID DIP METER

CONELRAD ALARM

“Q"' MULTIPLIER

HEATHKIT “"AUTOMATIC” CONELRAD

ALARM KIT

This conelrad alarm works with any radio receiver; AC-DC-
transformer operated—or battery powered, so long as the
receiver has AVC. Fully complies with FCC regulations for
amateurs. When the monitored station goes off the air, the
CA-1 automatically cuts the AC power to your transmitter,
and lights a red indicator. A manual “reset'’ button reacti-
vates the transmitter. Incorporates a heavy-duty six-ampere
relay, a thyratron tube to activate. the relay, and its own
built-in power supply. A neon lamp shows that the alarm is
working, by indicating the presence of B+in the alarm cir-
cuit.Simpletoinstalland connect. Your transmitter plugsinto
an AC receptacle on the CA-1, and a cable.connects to the
AVC circuit of a nearby receiver. A built-in sensitivity con-
trol allows adjustment to various AVC levels. Receiver
volume control can be turned up or down, without affecting
alarm operation. Build a Heathkit CA-1inone  yopet a1
evening and comply with FCC regulations $1995
now! Shpg. Wt. 4 |bs. ]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 voits 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 ~ MODEL QF-1
filter and nulling an adjacent signal with the $995

Q Muttiplier. Shpg. Wt. 3 ibs.

COMMUNICATIONS-TYPE

An jdeal receiver
for the beginning
ham or short

wave /istener
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.
I Ul e i MODEL GD-18

Low Frequency Coil Kit: Two extra plug-in $0195
coils to extend frequency coverage down to 2] .
350 ke. Shpg. Wt. 1 |1b. No. 341-A. $3.00

HEATHKIT ALL-BAND COMMUNICATIONS-
TYPE RECEIVER KIT

This communications-receiver covers 550 k¢ to 30 mc in
four bands, and provides good sensitivity, selectivity, and
fine image rejection. Ham bands are clearly marked on an
illuminated dial scale. Features a transformer-type power
supply—electrical band spread—antenna trimmer—head-
phone jack—automatic gain control and beat frequency
oscillator. Accessory sockets are provided on the rear of
the chassis for using the Heathkit model QF-1, Q Multiplier.
Accessory socket is handy, also, for operating other devices
that require plate and filament potentials. Will supply +250
VDC at 15 ma and 12.6 VAC at 300 ma. Ideal

for the beginning ham or short wave listener, ~ MODEL A&-3

Shpg. Wt. 12 Ibs. $2995

Cabinet: Fabric covered cabinet with alumi-
num panel as shown. Part no. 91-15A. Shpg.
Wt. 5 Ibs. $4.95.

Heathkits...

By DAYSTROM

{Less cabinet)

are outstanding in performance
and dollar value

RADIO-ELECTRONICS
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HEATHKIT REFLECTED POWER METER KIT
The Heathkit reflected power meter, model AM-2, makes an

excellent instrument for checking the match of the antenna’

transmission system, by measuring the forward and reflected
power or standing wave ratio. The AM-2 is designed to
handle a peak power of well over 1 kilowatt of energy and
may be left in the antenna system feed line at all times.
Band coverage is 160 meters through 2 meters. input and
output impedances for 50 or 750ohm lines. 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.Fl sources and grounded grid am-
plifiers. Power losses between transmitter output and
antenna tunef may be vgry 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 with the feeder
system and no internal connections are actually made to
the line. Complete circuit description and
operation instructions are provided in the
manua!. Cabinet size is 7-3/8” x 4-1/16” x
4.5/8”. Can be conveniently located at opera-
ting position. Shpg. Wt. 31bs.

Heathkits...

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 lifigs of either 75 or 300 ofims fmpeddnce. Design
of the bifilar wound balun coils will enable transmitters with
unbalanced output to operate into balanced transmission
line, such as used with dipoles, folded dipoles, or any bal-
anced antenna system. The balun coil set can be used with
transmitters and receivers without adjustment over the
frequency range of 80 througff 10 meters, and will easily
handle powerinputs up to 250 watts. Cabinet
size is §” 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 voit or 12 volt batteries, when you are oper-
ating electronic equipment away from power lines. By
replacing the power supplies of receivers, small public
address systems, or even miniature transmitters with these
units, they can be used with conventional 6 or 12.volt bat-
teries. Use in boats, automobiles, light aircraft, or any field
application. Each unit provides 260 volts DC output at up to
60 miliamperes. More than one power supply of the same
mode!l may be connected in parallel for in-

creased current capacity at the same output Mosfmll,_ﬂ

voltage. Everything is provided in the kit, in- 12 VOLT

cluding a vibrator transformer, a vibrator, MoDEL VP-1-12

6X4 or 12X4 rectifier, and the necessary buffer

capacitor, hash filter, and output filter ca- 5795 Each
L J

pacitor. Shpg. Wt. 4 Ibs.

HEATHKIT VARIABLE FREQUENCY
OSCILLATOR KIT

Enjoy the convenience and flexibility of VFO operation by
obtaining the Heathkit model VF-1 Variable Frequency
Oscillator. Covers 160-80-40-20-15-11 and 10 meters with
three basic oscillator frequencies. Better than 10 volt aver-
age RF output on fundamentals. Plenty of output to drive
most modern transmitters. It features voltage reguladion
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 quakty
parts throughout. VFO operation zallows you to move cut
from under interference and select a portion of the band you
want to use without having to be tied down to only two or
three frequencies through use of crystals. “Zero in'’ on the
other fellow's signal and return hisCQ on his own frequency!
Crystals are not cheap, and it takes quite a number of them
to give anything even approaching comprehensive coverage
of all bands. Why hesitate? The model VF-1 MODEL VE-T

with its low price and high quality will add
more operating enjoyment to your ham ac- $]950
tivities. Shpg. Wt. 7 Ibs. .

REFLECTED
POWER METER

Insure your

“on the air”
performance with
these fine accessories.

VARIABLE FREQUENCY
OSCILLATOR

VIBRATOR
POWER SUPPLY

BALUN COIL SET

HEATH COMPANY ASubsidiary of Daystrom, Inc. BENTON HARBOR 20, MICH.
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HEATHKIT ELECTRONIC
IGNITION ANALYZER KIT

Previous electronic experience is not necessary to build
this fine ignition analyzer. The construction manual sup-
plied has complete step-by-step instructions plus large
pictorial diagrams showing the exact placement and value
of each component. All parts are clearly marked so that
they are easily identified. The 1A-1 is 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-raytube screen. The wavéform produced is affect-
ed by the condition of the coil, condenser, points, plugs,
and ignition wiring, so it can be analyzed, and used as a
“sign-post'’ to ignition syster performance. This analyzer
will detect inequality of spark intensity, a poor spark plug,
defective plug wiring, breaker-point bounce, an open con-
denser, and allow setting of dell-time pergentage 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

55995

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 (plus a transistor) to insure stable and
reliable operation. Kit price includes bat-
teries. Shpg. Wt. 8 Ibs.

MODEL ®C-Y

57995

Heathkits...

By DAYSTROM

are supplied with comprehensive
instructions that eliminate costly
mistakes and save valuable time

HEATHKIT ENLARGER TIMER KIT

The ET-1 is an easy-to-build electronic device to be used
by amateur or professional 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 initial calibration. Housed in a

compact plastic case that will resist attack ~ MODEL ET-]
of photographic chemicals. A fine addition snso

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
itis 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 ali 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-ELECTRONICS
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Now you can have radio

‘wherever you go —

with the portable

CRYSTAL RADIO

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
receiver functions. An interesting and valu-
able "do-it-yourself"” project for all ages.
Shpg. Wt. 3 Ibs.

Heathkits...

By DAYSTROM

MODEL CR-1

5795

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 compenents for high
performance and fong service life. The mode! XR-1 is the

that plays anywhere!

recult of these efforts. Six name-brand (Texas instrument)
transistors were selected for extra good sensitivity and
selectivity. A 47 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 are readily available, inexpensive, and because
thay afford extremely long battery life (between 500 and
1000 hours). Costs you no more to-operate from batteries
than what you pay:for operating a small table-model radio
from the power line. An unbreakable molded plastic was
selected for cabinef material because of its durability and
striking beauty. Circuit is comppact and efficient, yet com-
ponents are not excessively trowded. 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’ 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 Ibs.

MODEL XR-1

53495

(Less batteries)
With cabinet)

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 k¢ with good sensitivity
and selectivity. The 5%” PM speaker provides surprisingly
good tone quality. High-gain IF transformers, miniature
tubes, and a rod-type built in antenna, assure good recep-
tion in all locations. The power supply is transformer
sperated, 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 techniques, use of
tools, etc. A signal generator is recom-
mended for final alignment. Shpg. Wt. 10 Ibs.

Cabinet: Fabric covered cabinet with
aluminum panel as shown. Shpg. Wt. 5 Ibs.
Part no. 91-9A. $4.95.

MODEL BR-2

$'| 895

{tess cabinet)

MEATH COMPANY ASubsidiary of Daystrom, Inc. BENTON HARBOR 20, MICH.
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protects against possible
explosion and fire from

undetected fuel vapor

FUEL VAPOR
DETECTOR

detects electrolysis '

currents which cause
deterioration of
underwater metal

fittings on your boat

ELECTROLYSIS
DETECTOR

indicates condition

and charge of batteries

for safe cruising

BATTERY CHARGE
INDICATOR

HEATHKIT FUEL VAPOR DETECTOR KIT

Protect your boat and its passengers against fire or ex-
plosion from undetected fuel vapor by building and using
one of these fine units. The Heathkit Fuel Vapor Detector
indicates the presence of fumes on a three-color “safe-
dangerous'’ meter scale and immediately shows if it is safe
to start the engine. A pilot light on the front panel shows
when the detector is operating, and it can be left on con-
tinuously, or just used intermittently. A panel control en-
ables initial calibration of the detector when installed.
Features a hermetically:sealed meter with chrome bezel,
and a chrome-plated brass panel. It is very 6 volt

simple to build and install, even by one not  wopeL Fb-1-6
having previous experience. Models FD-1-6 12 volt
(6 volts DC) and FD-1-12 (12 volts DC) operate  MODEL FD-1-12

from your boat batteries. The kit is completa $ 95
in every detail, even to the inclusion of a spare ' 35
detector unit. Shpg. Wt. 4 [bs. EACH

HEATHKIT BATTERY CHARGE INDICATOR KIT

The Heathkit model Ci-1 Marine Battery Charge Indicator
has been designed especially for the boat owner, although
it has found use in service stations, power stations, and
radio stations where banks of batteries are kept in reserve
for emergency power. It is intended to replace the hydro-
meter method of checking storage batteries, and to elimi-
nate the necessity for working with acid in small, below-
decks enclosures. Now it is possible to check as few as one,
or as many as eight storage batteries, merely by turning
the switch and watching the meter. A glance at the meter
tells you instantly whether your batteries are sufficiently
charged for safe cruising. Dimensions are 2-7/8"W x.5-11 /16"
H x2” D. Operates on either 6 or 12 volt systems using lead-
acid batteries, regardless of size. Simple in-
stallation can be accomplished by the boat
owner in fifteen minutes. Shpg. Wt. 3 Ibs.

MODEL CI-1

$'|69.5

HEATHKIT ELECTROLYSIS DETECTOR KIT

The Heathkit model ED-1 Electrolysis Detector indicates
the extent of electrolysis currents between the boat's
common ground and underwater fittings, except on boats
having metal hulls. These currents, undetected, could

R.F. POWER

METER

cause gradual corrosion and deterioration of the propeller
or other metal fittings below the water line. It is particularly
helpful whess installing -electricaksequipmendeof any kind,
or to determine proper polfarity when power is obtained
from a shore supply. Easy-to-build, the model ED-1 consists
of a hermetically-sealed, waterproof meter, special sensing
plate, and sufficient wire to install, including the necessary
hardware. Mounts on instrument panel
where it can be easily seens Requires no
power for operation, and gives instant warti-
ing to guard your boat for a lifetime. Shpg.
Wt. 2 Ibs.

MODEL ED-1

$Q95

HEATHKIT RF POWER METER KIT

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
easily detect if power is dropping off by comparing present
meter readings with past ones. Operates with any trans-
mitter having output frequencies between 100 ke and 250
mc, regardiess of power. Sensitivity is 0.3 volts RMS full
scale, and a special control on the panel allows for further
adjustment of the sensitivity. Meter is a 200 ua unit, mounted
on a chrome-plated brass panel. The entire PM-1 measures
only 3% W x 64" L x 2" D. An easy way to put
your mind at ease concerning transmitter
operation. Shpg. Wt. 2 Ibs.

MODEL PM-1

$'|495

Heathkits...

By DAYSTROM

now offer you completely
modern marine equipment with
outstanding design features

RADIO-ELECTRONICS
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HEATHKIT TRANSISTOR
RADIO DIRECTION FINDER KIT

The Heathkit Transistor Radio Direction Finder model DF-1 - = uUse it fora
radio-compass or

is a self-contained, self-powered, 6-transistor super heter-
odyne broadcast radio receiver incorporating a directional
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 v Is which
navigate eithereut ¢f sightof laﬁi of at night But also for
the hunter, hiker, camper, fisherman, aviator etc. It is
powered by a 9-volt battery.{A spare battery is alSo included
with the kit). The frequency range covels the broadcast
band from 540 1o 1600 kc'and will double as a portable
radio. A directional high-Q ferrite antenna Is incorporated
which is rotated from the frontipanel to obtain 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 744" W x 5%” H x 5%” D. Supplied with
slip-in-place mounting brackets, which allow MODEL DF-1
easy removal from ship bulkheads or other 55495
similar places. Shpg. Wt. 5 lbs. ®

as ?a portable radio

TRANSISTOR
RADIO DIRECTION FINDER

@
eathkits
o000

o VAT nllol The_ Heath Company manptams a technical co_ngultaho_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
X reassuring to know that technical help is available when
profits on to 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 Catolog

Send for this
informative booklet

listing more than
100 *‘do-it-yourseif" kits.

f Day}m, inc. BENTO N'

Pioneer in

“*do-it-yourself"”

electronics

]

co M Pe NY AvSu;s;dio}y

ORDER
) {3 Parcel Post
BLANK hadress L D e
- . {3 Freight
NOTE: All prices subject 1o change CIty &Zone . T (PLEASE PRINT —State [ Best Way
without notice. )
Enclosed dﬁnd () check ()
moneyorderfor____ ITE MODEL NO. PRIC
- Please ship C0.D. ( ) postage QUANTI.TY L t 2
enclosed for___________pounds.

On Express orders do not include
transportation chorges—they will
be collected by the express agency
at time of delivery.

ON PARCEL POST ORDERS in-
clude postage for weight shown.
0|R3ERS FROM APO'SArlr;usl in-
¢lude full remittance. prices

F.0.B. Benton Harbor, Mich. POSTAGE

[ SEND FREE Heathkit Catalog
| TOTAL
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ELECTRONICS

(Continued from Page 65)
junctions by melting a correctly
doped semiconductor and allowing it
to refreeze.

Meltback transistor Junction transis-
tor made by the meltback process.
Melt-quench transistor Junction tran-
sistor made by quickly cooling a

melted-back region.

Microalloy transistor Transistor using
very thin alloyed collector and emit-
ter, usually made in the same shape
as a surface-barrier transistor.

Minority carriers Whichever type is
less plentiful, i.e. electrons in p-type
and holes in n-type.

Modulator Electrode on a spacistor.

—N—

Noise figure The ratio of actual equiv-
alent noise input to thermal noise in-
put, usually expressed in decibels.

n-p-i-n transistor Intrinsic-region tran-
sistor with p-type base and n-type
emitter and collector.

n-p-n-p transistor Hook transistor
with p-type base, n-type emitter, and
hook collector.

n-p-n  transistor Junction transistor
with p-type base and n-type collector
and emitter.

n-type Semiconductor doped with a
donor so that electrons are more
plentiful than holes.

—P—

Parameters Set of numbers which
characterize a device, especially a
transistor,

Peak inverse voltage Maximum re-

verse voltage rating for a diode or a
transistor.

Photodiode Semiconductor diode whose
reverse current increases upon illu-
mination.

Photoresistor Semiconductor resistor
whose resistance drops when illumi-
nated.

Phototransistor Photodiode with a
built-in hook amplifier; physical con-
struction is the same as a junction
transistor.

Pinch-off In a field-effect transistor,
the effect of having reduced source-
to-drain current as far as possible.

Pinch-off voltage The voltage at which
pinch-off occurs.

p-n-i-p transistor Intrinsic-region tran-
sistor with n-type base and p-type
emitter and collector.

p-n junction Junction between p-type
and n-type areas of a semiconductor.

p-n-p-n  transistor Hook transistor
with n-type base, p-type emitter, and
hook collector.

p-n-p transistor Junction transistor
with n-type base, and p-type collector
and emitter.

Point contact A sharp point placed on
a semiconductor for making point-
contact devices.

Point-contact diode A diode which
uses a point contact to get a rectify-
ing characteristic.

Point-contact transistor Old-style tran-
sistor made by forming junctions by
the unpredictable process of electro-
forming.
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Power gain Ratio of output power to
signal input power, not to be con-
fused with collector efficiency.

Power transistor A transistor, usually
an alloy-junction type, made to
handle high currents and high power.

p-type Semiconductor doped with an
acceptor so holes are more plentiful
than electrons.

—R—

Rate-grown transistor Junction tran-
sistor with junctions formed by vary-
ing the rate of the crystal’s growth,

Recombination  Simultaneous elimina-
tion of both an electron and a hole.

Rectifier Any device which has a non-
symmetrical volt-ampere curve, and
which therefore can be used to recti-
fy a.c.; for example, junction diode.

Resistivity A property of a semicon-
ductor directly related to the resist-
ance to electricity; the reciprocal of
conductivity.

Reverse bias Small-current, high-volt-
age bias as applied to a diode; op-
posite to forward bias.

Reverse current The small current
that flows in a diode under reverse
bias.

= ==

Saturation The low-resistance condi-
tion in a transistor when the collector
voltage is very small.

Saturation current That portion of
cutoff current not due to surface ef-
fects; do not confuse with saturation.

Saturation resistance The ratio of
voltage to current in saturation.

Seed Special single crystal used to
start the growth of large single crys-
tals by the Czochralski technique.

Selenium Semiconductor used mainly
in rectifiers.
Semiconductor Material which con-

ducts by both electrons and holes.

Silicon Common semiconductor, used
in transistors and diodes.

Small-signal analysis Consideration of
only small excursions from the no-
signal bias, so that the transistor can
be represented by a linear equivalent
cireuit.

Source
sistor.

Space-charge layer See depletion layer.

Spacistor Type of transistor relying
on modulation of carriers injected
into a depletion layer.

Stability Lack of tendency
thermal runaway.

Stability factor A number which
measures the stability of a transistor
stage.

Stabilization Process of
stability into a cireuit.

Surface barrier A barrier formed au-
tomatically at a surface due to
trapped electrons held at the surface.

Surface-barrier transistor Transistor
using surface barriers instead of p-n
Jjunctions.

Symmetrical transistor Transistor in
which collector and emitter are made
identical, so either can be used for
either purpose.

T

Tandem transistor Two transistors in

Electrode on a field-effect tran-

toward

introducing
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one package, internally connected
together.
Tetrode transistor Any of several

types of transistors with four eleec-
trodes.

Thermal runaway Condition in which
the dissipation in the transistor in-
creases with higher temperature so
fast that the temperature keeps ris-
ing.

Thermistor Temperature-sensitive re-
sistor, usually made from a semicon-
ductor.

Transistor Semiconductor device with
three or more electrodes used for am-
plification.

Transistor action The physical mech-
anism of amplification in a junction
transistor.

Transition layer, transition region
depletion layer.

Transition-layer capacitance See de-
pletion-layer capacitance.

Transit time Average time it takes a
minority carrier to diffuse from emit-
ter to collector in a junction tran-
sistor.

Trapping Holding of electrons or holes
by any of several mechanisms in a
crystal, preventing the carriers from
moving.

Traps Any of several imperfections in
a crystal which can trap carriers.

-

Unijunction transistor Transistor
made for switching cireuits, having
only one junction.

—V==

A semiconductor device with

See

Varistor

a symmetrical but nonlinear volt-
ampere characteristic.
Voltage amplification, voltage gain

Ratio of output voltage to input volt-
age.

A A
Whisker A point contact.

—T.
Zener diode A diode which breaks

down at the Zener voltage, used for
voltage regulators.
Zener voltage That reverse voltage at

which a large current starts to flow,
caused by breaking down the crystal.
Zone refining A technique for purify-
ing crystals by passing a melted zone
through the crystals, which drags the
impurities with it.

END
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By J. E. PUGH, JR.

TRF amplifier combined with a
class-B detector and a bit of
controlled regeneration makes
possible a wide-range all-

transistor portable receiver that is
hard to beat in overall performance.

A tuning range of 100 kilocycles to
20 megacycles is broken into six steps.
The lower limit of this range is deter-
mined by the physical size of the neces-
sary coils and their Q. The upper limit
is determined by the alpha-cutoff fre-
quency of the rf transistors.

The long-wave band is a feature not
ordinarily found in radios, and it will
provide many hours of pleasure for
anyone who enjoys getting off the con-
ventional path oceasionally.

The trf stage uses an rf transistor
connected in a common-base circuit
(see diagram) biased for class-A op-
eration. Although the gain of the com-
mon base is less than that of the
common-emitter circuit, it was selected
because of its marked advantages in
other respects. One of the most im-
portant advantages is its better fre-
quency response compared with the
common-emitter circuit—important for
more uniform response over a wide
range of frequencies. Also this circuit
does not need neutralization while the
common-emitter amplifier does. This
results in a circuit that is stable, very
simple and easy to align.

The common-base circuit has an ad-
ditional advantage in that it has a much
higher output impedance. This makes
it possible to connect the collector di-
rectly to the top of rf transformer T2.
In a common-emitter circuit the collec-
tor must be tapped down from the top
of the coil for best results, complicating
the band-switching problem.

A class-B detector is used because it
is simple and has a high degree of sen-
sitivity. A 2N112 was used in this ecir-
cuit and in the photographs, and a
2N114 was in the trf stage. However
the recently introduced 2N247 drift
transistor was substituted when I found
that it gave considerable improvement
in performance at a much lower cost.

Regeneration is obtained by feeding
some of the rf energy at the base of V2
back to V1’s emitter through C6, a var-
iable capacitor. This feedback reduces
the rf resistance of the resonant cir-

MAY, i958

cuits and increases their effective Q,
improving the selectivity and sensi-
tivity. Therefore, the actual circuit, so
far, consists of an rf amplifier and a
class-B detector having variable selec-
tivity and sensitivity. The degree of the
detector’s selectivity and sensitivity
above the normal point is determined
by the amount of feedback. When feed-
back is set at minimum, the receiver
can be used as a normal nonregenera-
tive receiver with medium sensitivity
and selectivity. When feedback is great
enough, V1 oscillates, making CW re-
ception possible.

The emitter voltage for V1 and V2
is set slightly above 3 volts by R13.
This improves performance on the low-
frequency end of the tuning range but
also lowers the highest frequency at
which regeneration can be obtained.
Regeneration is smooth with no dead
spots up to the upper frequency limits.

RADIO

6 -Band|Portable

TRANSISTOR

This 4-transistor trf receiver brings you the
radio world between 100 ke and 20 mec

Capacitor C1 is a 9-180-guf trimmer
used to compensate for different an-
tenna lengths. Once set, it need not be
touched unless the antenna length is
changed.

Band switching

Two two-pole six-position rotary
switches handle the band switching.
Separate switches are used so trans-
formers T1 and T2 can be separated
enough to prevent feedback. Six trans-
formers are used at T1 and six at T2
to cover the tuning range. Each trans-
former at T1 and T2 has its own trim-
mer capacitor (C3 and C5, respec-
tively), making a total of 12 trimmers
for the two groups of transformers.
Separate trimmers are used to permit
best alignment for each band.

The circuit diagram shows only one
transformer for T1 and one for T2.
Trimmer capacitors C3 and C5 are in-

TRANSFORMER WINDING CHARY

Secondary*

Freq
Transformer Raage Primary

Ti-a 100 to Miller

' 215 ke 6322
215 to Miller

| g 550 ke 6318
TI- 530 to Miller

] ( 1400 ke 4513
ks 1.4 to Miller

[ Tid 4.0 mc 4508
4.0 to Miller

b Ti-e 10.0 me 4504
! £ 10.0 to Miller

= 20.0 mc 4501
100 to Miller

25 215 ke 6322
215 to Miller

b 550 ke 6318
T2-c 530 +o Miller

1400 kc 4513

1.4 to Miller

T2-d 4.0 mc 4508
T2.0 4.0 to Miller

| L 10.0 mc 4504
10.0 to Miller

| 124 20.0 me 4501

80 turns No. 32
either direction
27 turns No. 32
either direction
9 turns No. 32
either direction
12 turns No. 32
either direction
5 turns No. 22
either direction
4 turns No. 22
either direction |
145 turns No. 32 |
opposite Ti.a secondary
48 turns No. 32

opposite TI-b secondary
16 turns No. 32

opposite Tl-c secondary
16 turns No. 32

opposite Tl-d secondary
3 turns No. 22

opposite Tl-e secondary

2 turns No. 22
opposite TI-f secondary

NOTE: All secondaries except Tl-d and T2-d are wound on the outer surface of ]
the primary winding. The primaries of these two coils are wound in two sections
spoced about 1/146 inch aport. The secondarles are wound in this spocing be-
tween the two sections. For further details see text.

*AH secondaries enameled wire
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dicated in the same manner. This is
done to make the schematic easy to
follow. The additional units would add
no information since they are schemati-
cally identical. In the description that
follows, the transformers will be called
T1-a to T1-f and T2-a to T2-f, and the
capacitors C3-a to C3-f and Cb-a to
C5-1.

The audio section of the receiver is
entirely conventional and needs no ex-
planation.

Bias stabilization is used in all stages
to minimize transistor variations due
to temperature changes. This is espe-
cially important in the rf circuits be-
cause a temperature change will cause
a shift in the rvesonant response of the
circuits if stabilization is not used. It
also makes it possible to substitute
transistors of a similar type without
changing other component values.

Building the receiver o B 5 R

The front and back panels and the L e DR = :
chassis are all made of XXP-26—a high- ) e S S e
grade paper-base phenolic material—
and are fastened together with %-inch
angle brackets. Large plastic supply (Below) Careful layout makes the set ecasy to wire. Headphone jack and antenna
houses carry this material. If you wish, and ground connections are on the receiver’s back panel.

= . e oLE L E E ES e

3

ST R L

(AI;O\'O

The underchassis may Iook crowded, but it really isn’t. Don’t forget,
P v ? -
transformer T3 is mounted under the battery holder.

RI, 5,9, 12—!,000 ohms
R2, 8, 11—3,300 ohms
R3, 7, 10—18,000 ohms o
R4—39,000 ohms s
Ré—pot, 5,000 ohms, audio taper
R13—4,700 ohms R
All resistors Y,-watt 109, e
BATT I, 2, 3, 4—I.5-volt cells, penlight, flashlight .
D cell, or mercury cell (see text)
C|1—9-180 ppuf, trimmer
C2—10-365 puf, 2-gang tuning capacitor
C3-a-C3-f, C5-a—Ch-f—3-35 uuf, trimmer (El Menco )
type 403 or equivalent) (12 needed) kd
C4, 12, 1425 uf, 10 volts, miniature electrolytics
C6—10-365-uuf tuning capacitor {Lafayette MS-215
or equivalent)
C7, 8, 9—I| uf, 200 volts, metallized paper, miniature
C10—.001 uf, tubular ceramic
Cll, 13—10 uf, 12 volts, miniature electrolytics
CI5—2 uf, 200 volis, metallized paper, miniature
J—phone jack -
SI, 2—2-pole é-position rotary, shorting type (Mal-
lory 3126} 2 doa
S3—spst toggle . T 2 2 5 : e o Tif
Tl-a—=T|-f, T2-a-T2-f—see transformer winding chart . ; ¢ : k
T3, 4—audio driver transformers: primary, 20,000
ohms; secondary, |,000 ohms (Argonne AR-104
or equivalent) N
VI, 2—2N247 (RCA) B
¥3, 4—CK722 {Ravtheon)
Dial, 5:1 ratio, 3-inch diameter (National Yelvet
Yernier or equivalent}
Chassis—see text
Bar knobs (2)
Dial plates, 1-6 {2) (Mallory 376 or equivalent)
Terminal strip, 2 screw lugs
Batiery holder
Miscellaneous hardware

%T

TO GROUNE - 5
e 5 H o TO ANTENNA
O a9- 180t
| ———— 2N247 6, 10-365ppf 2N247 cK722(2) JACK FOR 24K PHONES
/gea SECTION ©1 RF AMPL  REGEN CLASS B OET

BAND SW | BAND SW 2
S

i V3,4
3
RED DOT!
CBE

” INTERLZAD SHIELD,METAL CASE
%ND CIsle.;z/zoov CA:Il:zi/lov
a 6V J\o—

RI3 47K + = 83
sistov receiver.

NPZII

Circuit of the four-tra

84 RADIO-ELECTRONICS
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the front and back panels can be metal,
such as aluminum, and the chassis can
ba made of Bakelite. The front panel is
about 1 inch wider than the chassis and
back panel so the entire receiver can be
housed in a wooden case. The front
panel is 8% x 5%, the chassis 7% x
4%, and the back panel is 4% x 1%
inches. However, you can follow your
own ideas on these dimensions and on
the exact layout of parts.

Turret type terminal lugs are used
for all connections on the chassis. All
of these are USECO type 1290 except
the two large ones used for ground
terminals. These large lugs are USECO
type 1320 and are located on both sides
of the tuning capacitor between it and
the coils (see photos). Swaging tools
are needed to fasten both types of lugs
and, if you want to avoid this invest-
ment, the USECO type 1300T lug,
which is fastened with 4-40 nuts, can
be used. These lugs and the swaging
tools are available at Newark Electric
Co., Chicago; Burstein-Applebee Co.,
Kansas City, Mo., and the Radio Shack,
Boston, and others. A cheaper but not-
as-neat terminal can be made from 4-40
X Y%-inch screws, nuts and solder lugs.

A tuning dial with a drive ratio of
about 5 to 1 should be used to aid in
separating signals in the higher fre-
quency range. I used a 3-inch diameter
National Velvet Vernier. When buying
the tuning capacitor, note the direction
of rotation so that dial calibration
(clockwise or counterclockwise) will be
correct. Also note the shaft diameter as
some capacitors have a 3-inch diame-
ter while most dials take a %-inch
shaft. This problem can be solved by
using a 3%- to Y%-inch shaft extender.

Trimmer <capacitors C3-a to C3-f
have their lower end (the end con-
nected to the adjustment screw) sol-
dered to a short length of No. 16 bus
wire that circles about halfway around
the bandswiteh housing and connects to
a shaft grounding lug. This lug is one
of the type supplied with volume con-
trols. Another length of No. 16 bus
wire connects from this lug to the type
1320 ground lug next to the tuning
capacitor. The other group of trim-
mers, C5-a to C5-f, is mounted in a
similar manner on the other band-
switch. Both assemblies can be seen in
the photos. These groups of trimmers
replace the trimmers usually mounted
on the tuning capacitor, and if the
tuning capacitor is equipped with them
they should be removed.

Winding the secondaries

Transformer winding data is given
in the chart. As noted the secondaries
can be in either direction tut the T2
group must be opposite the T1 group
to obtain regeneration. For example, the
T1 group can spiral upward in a clock-
wise direction and this would make it
necessary for the T2 group to spiral
upward in a counterclockwise direc-
tion.

The Miller 6300 series of coils (used
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for T1-a, T1-b, T2-a, T2-b) have both
ends of the existing winding connected
to lugs on a fiber sleeve close to the
base of the winding. Carefully unsolder
the outer end from its lug and remove
a few turns to provide enough lead to
reach the bandswitch. The unused lug
is now used as a tie point for the hot
end of the secondary. The lower ends
of the secondaries of the T1 group all
connect to a single lug located between
V1 and the front panel, and the lower
ends of the T2 group connect to a lug
between V2 and the front panel.

When fastening the Miller 4500 series
coils to the chassis, use a wrench to
hold the hex nut on the top side of the
coil form as the coil will not take any
rough handling. After the coil is fas-
tened to the chassis a very small tri-
angular spring, found among the hard-
ware supplied with each coil, is put into
position to put tension on the core-ad-
justing screw.

An easy way to do this is first to turn
the adjustment screw up until it is flush
with the threaded housing. Then lay
the wide side of the spring in the slot
in the side of this housing and push
the other sides of the spring over the
end of the housing. After this, the ad-
justment screw can be backed out of
the housing and oiled with a light oil.

Shaft grounding lugs can be used on
the regeneration and gain controls
where a nonmetallic front panel is
used. Otherwise they will not be needed.

A convenient method for mounting
the battery box is to fasten four %-inch
threaded posts to it, using existing holes
near the corners of the box. These
posts are mounted on the receiver
chassis with 6-32 flat-head screws in
countersunk holes so that the heads of
the screws clear the underside of the
tuning capacitor’s frame.

Before soldering any parts into place,
mark the terminal lug to which each
transistor collector will be connected
with a small dab of paint on both sides
of the chassis. This makes wiring easier
and helps prevent mistakes.

Before soldering the transistors in
place check carefully to see that mno
mistakes have been made because the
1f transistors can easily be ruined.

Alignment procedure

Connect a short antenna, about 10
feet long, and a ground to the set. Now
back off capacitor Cl about 1% turns
from full capacitance. The signal gen-
erator should be the modulated type
with a frequency range covering 100
ke to 20 me but, if one is not available,
the harmonics of a low-frequency gen-
erator can be used to cover the higher
frequencies.

Loosely couple the generator to the
antenna by attaching a short length of
wire to its hot terminal.

The output meter can be any ac volt-
meter with an impedance of 1,000 ohms
per volt or more and a 0-to-5- or 10-volt
scale. This meter can be connected
across the headphone terminals.

wWww.americanradiohistorv.com
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Now adjust the signal generator to
100 ke, set the bandswitches to position
1, set the tuning capacitor for maxi-
mum capacitance, and adjust T1-a and
T2-a cores for maximum output. Next
set the signal generator to the upper
frequency for band 1, set the tuning
capacitor for minimum capacitance and
adjust the C3-a and C5-a for maximum
output. Repeat these adjustments until
maximum output is obtained at each
end of band 1.

Switch to band 2 and adjust trans-
formers T1-b and T2-b and trimmers
C3-b and C5-b in the same manner,
allowing a small frequency overlap for
the two bands. In a similar manner
adjust the corresponding coils and
trimmer capacitors for the remaining
bands.

It is not necessary to switch the
battery off when changing bands. The
switches are the shorting (make-before-
break) type and do not open any
circuits, therefore there is no chance
of damaging the transistors when
switching.

When aligning the receiver keep the
signal generator adjusted for minimum
usable signal to prevent overloading.
Also keep the REGENERATION control set
close to the oscillation point to obtain
best alignment. This is done because
this control has a slight detuning effect
on the resonant circuits as it is varied.

After alignment is completed obtain
the dial reading for some known sta-
tion, such as one of the WWYV frequen-
cies or a broadcast station, on the high
end of one of the bands. Now, if the an-
tenna length is ever changed, simply set
the dial to this predetermined reading
and adjust antenna trimmer C1 until
the station falls at the correct dial
reading. All bands will be corrected
automatically without further adjust-
ment.

This receiver is suitable for use dur-
ing a Conelrad alert. Mark the dial at
640 and 1240 ke for easy adjustment
during such an alert. END
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AES LECTURE NOTES

A volume containing detailed notes
on the first half of the Audio Engineer-
ing Society’s (AES) 1957-58 lecture
series on “Principles and Practices of
Tape and Disc Recordings” is now
available.

The book covers the 15 autumn and
winter lectures by authorities in the
audio field and can be ordered from
Sumner Hall, Lecture Series Chairman,
Anmnityville, N. Y. The price of $5 for
members and applicants of AES and
$7.50 for nonmembers also includes a
second volume of notes, on the present
series of lectures, which will be pub-
lished in June. Subscribers to the lec-
ture series receive these notes at no

charge.
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Tops in capacitors for every
service need ...the Mallory
FP line. Now, the new and
improved design gives you
even greater dependability,
lighter weight, and longer life,
thanks to the exclusive new
internal structure that elimi-
nates ‘‘potting’’. Still retains
the exclusive etched cathode
construction...hum-free
performance.

86

The new portable car radio depends on Mallory
mercury battery power, as do thousands of
personal portables. Cash in on this profitable
replacement market with a ready stock. Mer-
cury batteries, pioneered by Mallory, have
long shelf life, and a long, dependable service
life. Mallory also offers a broad line of zinc-
carbon batteries.

And in your future ... who knows what elec-
tronic marvels will become reality, and thus
become new service business for you. Mallory
will continue to develop components for new
circuits, and replacement parts to service these
new needs. You can continue to depend on
Mallory leadership, ingenuity, and your
Mallory Distributor.

RADIO-ELECTRONICS

WwWwWW.americanradiohistorv.com


www.americanradiohistory.com

It’s a “Gem” of a package—
5 Mallory “"Gem’’ tubular
capacitors in a trim, easy-to-
use dispenser. Keeps your
stock clean and fresh—keeps
kinks out of lead wires. Look
for it on your distributor’s
self-service display —you can’t
find a better capacitor than
these rugged, moisture-proofed

You can add a modern touch

to service jobs by replacing
with the new Mallory "push-
pull” line switch. The receiver
can be turned on or off without
rotating the control . .. warms
up to the volume leval in use
when the set was turned off.
Mallory offers a complete line
of replacement controls fea-

For longer, more trouble-free
auto radio servicing, espe-
cially on critical jobs, replace
with the new Mallory Gold
Label vibrator. For economy
jobs, use the new Mallory
Highlander in the handy ten-
pack carton. Both lines fea-
ture Mallory’s exclusive but-
tonless contact design for

Mallory “Gems’’.

turing this modern touch.

longer, quieter, more efficient
service.

...for Leadership...and Profits

for Innovations to Meet Your Needs...
Dependable Components of Precision Quality

There is evidence aplenty on these pages of
dynamic growth in the Mallory line. All of these
are developments of the past 12 months— con-
tinuation of years of progressive pioneering by
Mallory to meet the needs of the service industry.

As you face the problems of repairing increasingly
complex equipment, you can depend on Mallory for
the proven quality that prevents “‘come-backs” —

P. R. MALLORY & CO. Inc.,

MAY, 1958

MaLLorY

INDIANAPOLIS 6, INCIANA

makes your service jobsrigt the first time! Depend
on Mallory, too, for new designs that keep pace.

Perhaps you have associated the Mallory name
only with vibrators . . . or electrolytics . . . or vol-
ume controls. If so, you should meet the rest of
the big Mallory family of service-engineered
components. Your local Mallory distributor is
prepared to introduce you.

* Capacitors ® Controls
® Vibrators ® Switches
® Resistors ® Rectifiers

® Power Supplies ® Filters

® Mercury and Zinc-Carbon
Batteries
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TELEVISION

Transistors

By LOUIS E. GARNER, JR.

EVERAL years ago one of our

leading electronic manufacturers,

RCA, designed, assembled and

demonstrated an all-transistor
(except for the CRT) television re-
ceiver. This early set used a compara-
tively small picture tube and was put
in a clear plastic case for demonstra-
tion and display purposes. It employed
a number of specially selected types of
the now nearly obsolete point-contact
transistor.

RCA was (and is) not the only firm
interested in transistor TV receivers.
Nearly every major television receiver
manufacturer, as well as most semi-
conductor manufacturers, has investi-
gated transistor TV circuits, and a
number of firms have assembled their
own sets. A few months ago, for exam-
ple, Motorola placed on display two
prototypes of a fully transistorized
portable TV receiver (see What’s New,
Rap1o-ELEcTRONICS, March, 1958). The
Motorola receiver uses a 14-inch pic-
ture tube and is powered by a set
of self-contained rechargeable nickel-
cadmium batteries. Its performance
equals that of conventional (vacuum-
tube) line-operated portables.

While no major television receiver
manufacturer is producing an all-
transistor set today, such receivers
will be manufactured in the future and
transistor designs will, one day, become
standard for all portable receivers. In
fact, due to their low power consump-
tion and long life, there is the real
possibility that they will eventually
replace vacuum-tube sets in home as
well as portable applications. The 31-
transistor Motorola prototype, for
example, requires only 12 watts for
operation, compared to a minimum of
105 watts for a conventional portable.

In addition to their low power re-
quirements, transistors offer many
advantages over vacuum tubes in TV
receiver design. They are smaller,
lighter, more rugged and more efficient

Part I:—Been wondering what transistor
TV circuttry looks like? Here are the first
sections of such a recetver—the front end,
video if strip, video detector and wvideo
amplifiers

than tubes, and they operate at much
lower temperatures. Thus, the interior
of a transistor TV receiver will run
much cooler than a comparable vacuum-
tube set. This is extremely important
in determining the service life of elec-

tronic components. As every service
technician knows, one of the major
factors contributing to component

breakdown is the high temperatures
developed within a set. Excessive heat
causes electrolytic capacitors to dry
out, certain types of insulation to melt
or deteriorate, and other components
to operate above their normal ratings.

Three barriers have limited the use
of transistors in TV circuits in the
past: the lack of suitable types for
vhf and high-power applications, lack
of circuit design knowledge and the
high cost of transistors compared to
vacuum tubes. The first two have been
overcome for practical purposes. Vhf
and power transistors are, today, read-
ily available from major manufacturers
in production quantities, and the design
experience obtained in transistorizing

cost is not a factor (such as airborne
radar equipment) can be applied
directly to the design of transistor TV
sets.

The remaining barrier, cost, is being
whittled down rapidly. With improved
production techniques, the transistor
yield rate has been going up and pro-
duction figures have soared. As a re-
sult, transistor prices have dropped
continuously—almost on a month-to-
month basis. There is good reason to
believe that ultimately they will drop
below those of vacuum tubes with
corresponding characteristics. After all,
as far as internal construction is con-

cerned, a transistor is simpler than
a vacuum tube.
The home experimenter and elec-

tronics hobbyist interested in new cir-
cuits, the service technician who may
be called on to repair transistor TV
receivers, and the technically minded
consumer who may one day buy such
a set, all have an interest in the cir-
cuitry and performance of transistor
TV receivers.

military electronic equipment where As far as general circuitry is con-
VANT
AUDIC
AUDIO IF RATIO DET AUDIO AMPL TR SPKR
| YOKE
VIDEQ iF VIDEO
[RONTHERY STRIP 2ND DET AMPLIFIERS ol
RECHARGEABLE . VERT 05¢C VERT
BATTERY PACK | SINCESE ouTPyT
( LINE CORD
BATTERY CHARGER
HORIZ HIGH
HORIZ 03¢ OUTPUT VOLTAGE

Fig. I—Block diagram of an all-transistor TV reeeiver.
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ROHN TOWERS

cover 3 fields

Rohn Manufacturing Company is the largest exc/usive manufacturer

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

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

line! Rokn Towers now dominate the field and profits for those handling

b this line are better than ever. Why? Because Rohn offers profits
in all 3 major tower ficlds:

—

HOME TV

By far the biggest
usage of Rohn
products has been
and still is for
home TV installa.
tions. In addition
to finest of self-
supporting towers,
the Rohn line
includes telescop-
ing masts, tubing,
roof towers and all
" other types of
accessories for
installations of all
kinds. Wise deal=rs
and servicemen
rely entirely on the
Rohn line for a#/
installation requ.re
ments. This means
BIGGER
PROFITS.

Lot

H
£
4

Many distributors,
dealers and service-
men are making
EXTRA PROFITS
by stocking or
handling the
heavier type Rohn
Towers that are
suitable for
communications
purposes. There 1s
a demand in every
area tor radio
communications
towers, miCro-wave
towers, radio tele-

phone towers and
industrial towers.
You can supply
this need 1n your
area. Special new
literature is
available for your
use.

COMMUNICATI

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 becanse it allows working on the
antenna on the ground. Thousands of ama-
teurs use Rohn Towers with a tremendous
demand still to be sold. You can supply this

demand in vour area and capture BIG

- PROFITS for yoursclt.

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

ROMHN Marufactiuring Company

116 LIMESTONE, BELLEVUE
PEORIA, ILLINOIS

MAY, 1958

Phone 4-9156

| 45 ramay
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look at these
ROHN exclusives

o HOT DIPPED
GALVANIZED

The finest, most durable finish is avail-
able for ROHN Towers and accessories
...all dane entirely on the ROHN
premises under careful ROHN super-
viSI0n.

o UNEQUALLED DESIGN
AND ENGINEERING

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

o MASS PRODUCTION
FOR LOW COSTS

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

o UNIVERSAL CUSTOMER
ACCEPTANCE

Thousands and thousands of installa.
tions piove the ROHN line fiese in
customer satisfaction.

o PIONEER
MANUFACTURERS

Pioneers in tower manufacturing—and
today oae of the world's largest manu-
facturess of this type equipment. The
ROHN Company was built on satisfac-
tion on the part of distributor, dealer
and cuscomer alike.

o COMPLETE LINE

Only ROHN offers a full ine—awe de-
pendable one-scop source for all TV in-
stallation equipment. Save headaches,
save shipping costs, save time . . . use
ROHN uncqualled service exclusitely.

116 Limestone, Bellevue
Peoria, Illinois
GENTLEMEN: Please send me the catalog and in-
formation on the following:
[J TV Towers [0 Amateur Towers
O Communications Towers [] Full line

of Rohn products
NAME
TIRM
ADDRESS

CITY STATE
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He naturally turns to Pyramid's CRA-2 Capacitor-Resistor Analyzer . . . because with
this versatile, multi-purpose test instrument, all the guesswork is taken out of trouble
shooting. Perfect for work in industrial and military electronics, black and white. an
color television, and all other related fields. The CRA-2 incorporates the most advahe
test features:

« “Quick Check" in circuit test for Open Circuits, Short Circuits, Intermittents,
High RF Impedance, and High Power Factor.
Speedy accurate checks for Capacitance, Power Factor, Resistance, Insula-
tion-Resistance and Leakage Current.

+ Precision meter for accurate readings of Leakage Current, Applied Voltage
and Insulation Resistance.
Combined Wien and Wheatstone Bridge.

« Accurate Vacuum-Tube Ohmmeter Circuit.

Write today for complete information about the Pyramid CRA-2 Capacitor-Resistor
Analyzer. Remember! when a serviceman needs a friend, he can always depend on

' { PYRAND

ELECTRIC COMPANY
North Bergen, New Jersey

<

CAPACITORS —RECTIFIERS
FOR ORIGINAL EQUIPMENT — AND REPLACEMENT
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TELEVISION

cerned, the block diagram of a typical
transistor TV receiver (Fig. 1) is not
much different from that of a tube

| set. Nor should there be much differ-

ence in overall performance. A com-
mercially manufactured transistor TV
receiver, to compete with vacuum-tube
sets, must perform as well as (if not
better than) they do. Price-wise, the
first transistor TV receivers will be
more expensive than vacuum-tube sets
but, eventually, should be competitive.

With similar block diagrams and
comparable performance, the real dif-
ferences between tube and transistor-

| operated TV receivers will be found in

the actual circuitry used in each sec-
tion of the sets. Let us examine some
of the circuits that well may be used
in future TV receivers.

The front end

The receiver’s rf section (front end)
receives, selects and converts the in-
coming TV sound and picture carriers
into if signals carrying the full audio
and video modulation of the original
rf carriers. In addition, it may amplify

| the original signals prior to conversion

to if signals.

If the receiver is designed to operate
only in the vhf band (through channel
13), we know that the transistors will
have to handle signals up to about 216
me. This means that the front end will
have to use vhf units. Currently, the
only vhf transistors in full production
are the MADT’s produced by Lansdale
Tube Co. (Philco), the junction tetrode
transistors made by G-E and Texas
Instruments and the drift transistors
introduced by RCA. Any of these types
might be used in the front end.

A Philco 2N502, an MADT type, can
supply a power gain of about 10 db as
an rf amplifier at 200 me. Similar gain
should be possible if it were used as

| a converter.

At present, vhf transistors are harder
to manufacture and hence are much
more expensive than lower-frequency
units. Therefore, in an economy TV
receiver, there might be a certain
amount of skimping in front-end design
to compensate for the comparatively
higher prices of such transistors. Thus,
the front end in such a set may con-
sist of little more than a vhf local
oscillator, a diode mixer and appro-
priate tuned circuits to select the in-
coming signal and to set oscillator
frequency. In a more expensive re-
ceiver, and in later models, the front
end might include one or more stages
of rf amplification and a converter,
or a mixer with a separate local oscil-
lator. The schematic diagram for such
a front end is shown in Fig. 2.

Vhf p-n-p transistors V1 and V2 ave,
respectively, the rf amplifier and con-
verter. The common-emitter configura-
tion is used for both stages. To simplify
the circuit, I have assumed that the
unit uses a continuous-tuning arrange-
ment on each band. The high-low
bandswiteh has been omitted. In many
commercial receivers, however, separate

RADIO-ELECTRONICS
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Fig. 2—A transistor front end. In sor
and front end may eonsist of only

coils (or separate tuning capacitors)
may be switched into the circuit for
each channel.

In operation, rf signals picked up
by the antenna are fed over a conven-
tional transmissicn line to the center-
tapped primary winding (L1) of the
antenna transformer. Secondary wind-
ing L2 is tuned to the desired charnel
by variable capacitor C1. A tap on L2
provides an impedance mateh to V1's
input circuit. Base bias current is
obtained from the age system and is
supplied to the stage through voltage
divider R1-R2, bypassed by C3. The
de voltage deveoped across emiiter
resistor R3 (bypassed by C2) helps
stabilize stage operation. Collector eur-
rent is supplied through R4, bypassed
by C4—these tw) components form a
stage isolation filter.

The amplified rf signal in the pri-
mary winding (L 3) of transformer T2
is coupled to secondary winding L4.
The turns ratio between L3 and L4 is
chosen to provide a good impedance
match to V2’s input circuit. Tuned to
channel frequency by variable capac-
itor C5, L3 is tapped to provide the
best compromise between circuit Q and
circuit loading te insure adequate stage
bandwidth as well as to provide a good
impedance matet to V1’s collector cir-
cuit. L3’s tap also minimizes the effect
of V1’s interelectrode capacitances on
circuit tuning. These capacitances may
vary with changes in V1’s base bias
current, due to age action.

Transistor V2 serves as a converter
-—that is, as a combination local oscil-
lator and mixer. Base bias current is
supplied by voltage divider R5-R6, with
the stage stabilized by emitter resistor
R7, bypassed by C8. Oscillator trans-
former T3, connected between V2’s
collector and emitter cireuits, provides
the feedback n2cessary to start and
maintain oscillazion. The transformer’s
secondary winding, L5, is tuned by
variable capacitor C6. C7 serves both
as a padder capacitor for the funed
circuit and as a bypass for R6. Resistor
R8 and bypass capacitor C9 form an
isolating network for the stage.

Rf tuning capacitors Cl and C5 and
oscillator tuning capacity C6 normally
would be ganged in a receiver using
continuous tuning. In a set with a
channel switching system, these eapac-

MAY, 1958

me receivers, ri stage may be omitted
a loeal oscillator and diode mixer.

itors, with their corresponding coils,
would be switched.

The video and audio if carrier signals
resulting from the mixing of the local
oscillator’s signal with the amplified
rf carrier signals in V2 are selected
by the broad-band if transformer (T4)
serving as V2’s collector load, and fed
to the video if strip. A tap on T4’s
primary provides a mateh to V2’'s
collector circuit.

Video if strip

Probably designed to operate at the
now standard intermediate frequency
of about 40 mec, the video if strip
supplies most of the set’s high-fre-
quency gain. Considering the relative
gain of tube and transistor circuits,
chances are the if strip will have not

less than four and possibly as many |

as five or six cascaded stages. The
transistors will be high-frequency units
but need not be vhf types. Suitable
types would include surface-barrier
transistors, medium-frequency tetrodes
and drift units. The if strip’s overall
bandwidth will be comparable to—per-
haps slightly better than—that of a
corresponding vacuum-tube strip. In
many cases, the gain of a transistor if
strip will be greater than that of a
similar vacuum-tube if section to com-
pensate for the somewhat lower gain
obtained from a transistor front end.

A typical four-stage transistor if
amplifier is shown in Fig. 3. Stagger-
tuning is used to obtain the necessary
bandwidth and overall gain, with inter-
stage if transformers T4, T5, T6, T7,
T8 tuned to different frequencies. All
four stages use p-n-p tetrode tran-
sistors in the common-emitter configura-
tion.

The if carrvier signals obtained from
the front end are delivered through T4
to V3, the first stage in the strip. This
stage differs from the succeeding stages
in several respects. First, its base bias
current is obtained from the age sys-
tem and is supplied through voltage
divider R9-R10, bypassed by C10.
Second, its collector load, if trans-
former T5, is shunted by capacitor Co.
This capacitor swamps V3’s interelec-
trode capacitances and thus minimizes
their effect on stage tuning. V3’s
collector-to-ground capacitance may
change with changes in base bias cur-

www-americanradiohistorv com

“FROM 50
MICROVOLTS
INPUT
TO 5 VOLTS
OUTPUT—

HAS The ANSWER
To YOUR REQUIREMENTS!”

A COMPLETE RANGE OF TV AMPLIFIERS
AND CRYSTAL CONTROLLED CONVERTERS

P. A.—SINGLE CHANNEL PRE-AMPLIFIER

The ultimate in head end equipment -60
db gain—Extremely low noise, full A.G.C.
Exceptional results with sig- s 00
nals as low as 50

mierovolts. I 40

i 1
g
CO-2 CRYSTAL CONTROLLED CONVERTER

any VHIF to any other VHF
Provides Low to High, High to

Converts
channel.

Low, Low to Low, High to High, or off
channel conversions in a single unit. Vir-
tually no forbidden S'I 9500
channels.

H. C. Ao,—\IERY HIGH OUTPUT AMPLIFIER

Designed for all applications where a high
output voltage or power is required. Capa-

ble of delivering 2 times § $ 00
volts output at 75 ohms. 250
H-4 EQUIPMENT
HOUSING
Ideal for completely

weatherproof, easy
mounting of amplifi-
ers and converters.
All mounting facili-
ties and electrical out-
lets provided.

56950

Prices are Suggested Dealer Net—
(Stightly higher in some U.S. areas)

USE THIS HANDY COUPON

Benco Television Associates Ltd.,
27 Tabor Road,
Rexdale, Ontario, Canada

Please send me full information on the

O P.A. o HCA.
O CoO-2 O H4

Address

City.
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yUBE TESTER

Madel TD-55 — TUBE TESTER . .. Total
Price $26.95 — Terms: $6.95 after 10 day
trial, then $5.00 per month for 4 months.

Model TW-11 — TUBE TESTER ... Total
Price $47.50 — Terms: $11.50 after 10
day trial, then $6.00 per month for 6
months.

Model TV-12 — TRANSCONDUCTANCE
TUBE TESTER .. . Total Price $72.50 —
Terms: $22.50 after 10 day trial, then
$10.00 per month for 5 months.

Model 770-A — VOLT-OHM -MILLIAM -
METER . .. Total Price $15.85 — Terms:
$3.85 after 10 day trial, then $4.00 per
month for 3 months.

ofl[PPED ON APPROVAL

NO MONEY WITH ORDER

“sson o 1UBE TESTER
EMISSION TYPE

The Experimenter or Part-time Serviceman, who has delayed purchasing a higher priced

Tube Tester.

Fon } The Professional Servicemon, who needs an extra Tube Tester for outside calls.

The busy TV Service Organization, which needs extra Tube Testers for its field men.
Spee_dy'. yet efficient operation Is accomplished by: |. Simplification of all switching and controls.
2. Elimination of old style sockets used for testing obsolete tubes (26, 27, 57, 59, etc.) and providing sockets
and circuits for efficiently testing the new Noval and Sub-Minar types.

You con't insert a tube in wrong socket

It is impossible to insert the tube in the wrong
socket when using the new Model TD-55. Separate
sockets are used, one for each type of tube base.
If the tube fits in the socket it can be tested.

"'Free-point’’ element switching system

The Model TD-55 incorporates a newly designed
element selector switch system which reduces the
possibility of obsolescence to an absolute minimum.
Checks for shorts and leakages between all
elements

The Model TD-55 provides a supersensitive method
of checking for shorts and leakages up to 5 Meg-
ohms between any and all of the terminals.
Elemental switches are numbered In strict ac-
cordance with R.M.A. Specifications,

The 4 position fast.action snap switches are all
numbered in exact accordance with the standard
R.M.A. numbering system. Thus, if

the element terminating in pin No.

7 of a tube is under test, button 5
No. 7 is used for that test.

Complete with carrying case....... NET

Superior’s
New Model
TW-11

* Tests all tubes, including 4, 5, 6, 7, Octal Lockin,
Hearing Aid, Thyratron, Miniatures, Sub-miniatures,
Novals, Sub-minars, Proximity Fuse Types, etc.

® Uses the new self-cleaning Lever Action Switches
for individual element tesfing. All elements are
numbered according to pin-number in the RMA
base numbering system.

® Model TW-1l does not use combination type
sockets. Instead individual sockets are used for each
type of tube. Thus it is impossible to damage a
tube by inserting it in the wrong socket.

® Free-moving built-in roll chart provides complete
data for all tubes. Printed in large easy-to-read type.

STANDARD PROFESSIONAL

TUBE TESTER

NOISE TEST: Phono-iack on front panel for plug-
ging in either phones or external amplifier detects
microphonic tubes or noise due to faulty elements
and loose internal connections.

EXTRAORDINARY FEATURE
SEPARATE SCALE FOR LOW-CURRENT TUBES
Previously, on emission-lype 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 50
extra scale used here greatly sim-
plifies testing of low-current types. NET
Housed in hand-rubbed oak cabinet

Superior’s
New Model
TV-12
* Employs improved TRANS-CONDUCTANCE
circuit.

An in-phase signal is impressed on the input section
of a tube and the resultant plate current change is
measured. This provides the most suitable method
of simulating the manner in which tubes actually
operate in Radio & TV receivers, amplifiers and
other circuits. Amplification factor, plate resistance
and cathode emission are all correlated in one
meter reading.

* NEW LINE VOLTAGE ADJUSTING SYSTEM.
A tapped transformer makes it possible to compen-
sate for line voltage variations to a tolerance of
better than 2%,.

POCKET-SIZED

Superior's New Model 770-A

TRANS-CONDUCTANCE

TUBE TESTER

* SAFETY BUTTON-—protects both the tube under
test and the instrument meter against damage due
to overload or other form of improper switching.

EXTRA FEATURE
Model TV-12 Also Tests Transistors!

A transistor can be safely and adequately tested
only under dynamic conditions. The Model TV-I2
will test all transistors in that

approved manner, and quality is 50
read directly on a special ''tran-
sistor only meter scale. NET

Housed in hand-rubbed oak cabinet
i B F BN N N N N _N_§_§N_§N_ N |

VOLT-OHM MILLIAMMETER

USING THE NEW
"FULL VIEW" METER
71% MORE SCALE AREA

Occupies exactly the same space used by the older
standard 24" Meters, yet provides 719 more scale
area. As a result, all calibrations are printed in
large easy-to-read type.

® Housed in round-cornered, molded case. Beautiful
black etched panel.

6 A.C. VOLTAGE RANGES: 0-15/30/150/300/1500/
3000 VYolts ¢ 6 D.C, YVOLTAGE RANGES: 0-7.5/I5/
75/150/750/1500 Volts ¢ 2 RESISTANCE RANGES:
0-10,000 Ohms, 0-1 Megohm e 3 D.C. CURRENT
RANGES: 0-15/150 Ma., 0-1.5

Amps. ¢ 3 DECIBEL RANGES:

—&4 db to +18 db, +14 db to +38

db, +34 db to +58 db. NET

Complete with test leads......

USE APPROVAL FORM ON NEXT PAGE

We invite you to try before you buy any of the
models described on this and the following page.
If after a 10 day trial you are completely satis-
fied and decide to keep the Tester, you need
send us only the down payment and agree to pay
the balance due ot the monthly indicoted rate.

www americanradiohistorv com

NO INTEREST OR FINANCE
CHARGES ADDED!

If not completely satisfied, you are privileged to
return the Tester to us, cancelling ony further

obligation.
RADIO-ELECTRONICS
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TRY FOR 10 DAYS

'efal’e you buy!

then if satisfactory pay in easy, interest free,

monthly payments. See coupon below.
T N CEE e B DEEN BN EEaE s e .

Superior's New
Model 77

WITH NEW 6

VACUUM TUBE VOLTMETER

LL-VIEW METER

Compare it to any peak-to-peak V. T. V. M. mude by any other manutacturer at any price!

»# Model 77 completely wired and calibrated with
accessories  (including probe, test leads and
portable earryir g case) sells for only $42.70.

» Model 77 employs a sensitive six inch meter.
Extra large meter scale enables us to print all
calibrations in large easy-to-read type.

» Model 77 uses new improved SICO printed
circuitry.

» Model 77 emp.o¥s a 12AU7 as D.C. amplifier
and two 9006's as peak-to-peak voltage recti-
fiers to assure maximum stability.

AS A DC VOLTMETER: The Model 77 is indis«
pensable i Hi-Fi Amplifier servicing and a must
for Black and Whi.e and color TV Receiver servic-

» Model 77 uses a selenium-rectified power supe

ply resulting in less heat and thus reducing
possibility of damage or value changes of delie
cate components.

» Model 77 meter is virtually burn-out proof.

The sensitive 400 microampere meter is isolated
from the measuring eircuit by a balanced pushs
pull amplifier.

» Model 77 uses selected 1% zero temperature
coefficient resistors as multipliers. This assures
unchanging accurate readings on all ranges.

SPECIFICATIONS
e DC VOLTS — 0 to 3/15/75/150/300/750/1,500
C

3 1 1
ing where circuit 12ading cannot be tolerated. %’fﬁ't (R!Mrsnegoil%s {3“‘5'/15‘}5-,‘5}1},‘&7300'/750/
v . : 1,500 volts. ¢ AC VOLTS (Peak to Peak) — 0 to
AS AN AC VOLTMETER: Measures RMS values if < 3 —
sine wave. and pea-to-peak value if complex wave. 8/40/200/400/800/2.000 " volts. « ELECTRONIC Model 77 — VACUUM TUBE VOLTMETER

Pedestal voltages that determine the '‘black”

in TV receivers are easily read.

AS AN ELECTRONIC OHMMETER: Because of its
wide range of mecsurcment leaky capacitors show
up glaringly. Because of its sensitivity and low
loading, intermittznts are easily found, isolated
and repaired.

level

ONMMETER — 0 to 1,000 ohms/10,000 ohms/
100,000 ohms/1 megohm/10 megohms/100
megohms/1,000 megohms. e« DECIBELS =10
db to 4+ 18 db. 4 10 db to - 38 db. -I- 30 db to
-1 58 db. All based on 0 db — .006 watis (6 mw)
into a 500 ohm line (1.73v). ¢« ZERO CENTER
METER — For discriminator alignment with full
scale range of 0 to 1.5/7.5/37.5/75/150/375 /150
volts at 11 megohms input resxstance

Model 77 comes complete with operating instructions, probe and test leads. Use it on
the bench — use it on calls. A streamlined carrying case, included at no extra charee,

accommodates :he tester,

instruction book, probe and leads. Operates on 110-120 volt
60 cycle. OnlY .. ..mme o bt 5700 b4 TTRASTE RS T ks o T

NET

Superior’'s New

Model 76

ALL PURPOSE BRIDGE

1T CONDENSER BRIDGE '%,SRESISTANCE BRIDGE ',°SIGNAL TRACER ",°TV ANTENNA TESTER

Specifications

»* CAPACITY BRIDGE SECTION

4 Ranges: .00001 Microfarad to .005 Microfarad; .001
Microfarad to .5 Microfarad; .1 Microfarad o 50
Microfarads; 20 Microfarads to 1000 Microfcrods.
Will also measure the power factor of all condensers
from .1 to 1000 Microfarads.

1 RESISTANCE BRIDGE SECTION
2 Ranges: 100 ohms t2 50,000 ohms;
5 megohms.

1 SIGNAL TRACER SECTION
With the use of the R.F. and A.F. Probes included

= Superior's New
Model TV-50

10,000 ohms to

with the Model 76, you con make stoge gain meos-
urements, locate sngnul loss in R.F. and Audio stages,
localize faulty stages, locate distortion and hum, etc.

1 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-
tenna, so why not check the TV antenna f'rsi" l.occnes
a break in any TV antenna and
measures the location of the break
in feet from the set terminols.
Complete with R.F. and A F. probes
and test leads .

NET

GENOMETER

+..Total Price $42.50 — Terms:

$12.50

after 10 day trial, then $6.00 per month
for 5 months.

Model 76 — ALL PURPOSE BRIDGE . ..

Total Price $26.95 — Terms:

10 day
months.

$6.95 after
trial, then $5.00 per month for 4

L]
7 Signal Generators in One!
” R.F.Signal Generator for A.M. 1 Color Dot Pattern Generator
1 RF.Signal Generator for F.M. ¥ Marker Generator

¥ Audio Frequency Generator
1 Bar Generator
¥ Cross Hatch Generator

R.F. SIGNAL GENERATOR: 100 Kilocycles to 60 iega- DOT PATTERN GENERATOR (FOR COLOR TV): The

cycles on fundamentals and from 60 Megacycies to
180 Megacycles on powerful harmonics

VARIABLE AUDIO FREQUENCY GENERATOR: Pro-
vides a variable 300 cycle to 20,000 cycle pzaked

Dot Pattern projected on any color TV Receiver tube
by the Model TV-50 will enable you to adjust for
proper color convergence.

MARKER GENERATOR: The following markers are

wave audio signal. provided: 189 Kc., 262.5 Kc., 456 Kc., 600 Kc., 1000

BAR GENERATOR: Pattern consists of 4 to 16 hori- Ke., 1400 Kec., 1600 Kc., 2000 Kc.,
zontal bars or 7 to 20 vertical bars. 2500 Kc., 3579 Kc., 4.5 Mc., 5 Mc., s
CROSS HATCH GENERATOR: The pattern consists of 10.7 Mc., (3579 Kec. is the color

non-shifting horizontal and vertical lines interlaced burst frequency.) NET
= e e - s —— i — — — — — — — ——— — Model TV-50 — GENOMETER . . . Total
Model TD-55 . .Total Price $26.9 :

MOSS ELECTRONIC DISTRIBUTING CO., INC. O Model TD-5 . Tatal Price 526,65 Price $47.50  Tarms: $11.30 after 10
Dept. D-467 3849 Tenth Ave., New York 34, N. Y, day trial, then $6.00 per month for 6
months..

to provide a stable cross-hatch effect. Complete with shielded leads . . .
monthly for 4 months.

O Model TW-11 .. .... Total Price $47.50
$11.50 within 10 days. Balance $6.00
monthly for 6 menths.

[0 Model TV-12.. . . Total Price $72.50
$22.50 within 10 days. Balance $10.00
monthly for 5 months.

| 1
I |
| |
I |
I |
I |
| |
I ] Model 770-A .Total Price $15.85 |
! |
| |
| |
| |
| |
| |
I |
’ U

Please send me th2 units checked on approval. If completely
satisfied | will pcy on the terms specified with no interest
or finance charges added. Otherwise, 1 wili return after a

10 day trial positively cancelling all further obligotion.

$3.85 within 10 days.  Balance $4.00
monthly for 3 months.

O Model 7. ... .. . Total Price $42.50
$12.50 within 10 days.
monthly for § months.

Ol Model 76.........., Total Price $26.95
$6.95 within 10 days. Balance §$5.00
menthly for 4 months.

] Model TV-50.. .Tetal Price $47.50
$11.50 within 10 da.ys
menthly for 6 months.

Name

B T T T L T R S L T T

Balance $6.00

Address LY. FEEERE - SEEEEEEEEEEE LR R e E R L

BB o8 g R TR [6 B 4 Zone... State..icoie.ecrconee
All prices net, F.0.B., N.Y.C.

- e — — s — — e S — — e — — — — — — — e S S — — s A
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Balance $6.00
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Fig. 3——Video if strip. Four stagger-tuned if amplifier stages are used.

rent due to agc action and, if C: were
not included in the circuit, this could
result in circuit detuning.

Interstage if transformers T5, T6
and T7 are stepdown autotransformers.
They are tapped down to provide an
impedance match between the high-
impedance collector circuit of one stage
and the low-impedance base circuit of
the succeeding one. Thus, T5 provides
a match between V3’s output and V4’s
input circuit, T6 provides an imped-
ance match between V4 and V5, while
T7 is tapped to provide a match be-
tween V5’s collector and Vé’s base
circuits.

Capacitors C12, C14, C16 and C18
operate with resistors R12, R15, R18
and R21, respectively, to form decou-
pling networks for their corresponding
stages. Three of these decoupling resis-
tors also have a secondary function.
V4’s base bias is supplied through a
voltage divider made up of V3’s collec-
tor decoupling resistor (R12) and V4’s
base resistor R1. In the same way,
V4’s decoupling resistor (R15) and V5’s
base resistor R16 supply base bias cur-
rent for V5. And, finally, V6’s base
bias is supplied by a voltage divider
made up of V5’s decoupling resistor
R18 and Vé’s base resistor R19.

In each stage, the emitter resistor
and its appropriate bypass capacitor
serve the dual function of stabilizing
stage operation and of supplying the
reverse bias for each transistor’s second
base connection (B2) necessary for true
tetrode operation. R11 and C11 do this
job for V3, R14 and C13 for V4, R17
and C15 for V5, and R20 and C17 for
V6.

Individual stage gain could be con-
trolled by varying the amount of re-
verse bias applied to the second base
electrode in each stage. Thus, an effec-
tive overall gain control could be
achieved by applying a separate con-
trollable bias to the transistors’ second
base connections (B2). In some re-
ceivers, a similar arrangement also
could be used for age action. The age

control voltage could be fed to the
second base connections.
The amplified if carrier signals

appearing across the last if trans-
former (T8) are coupled to the second
detector.

Video detector and amplifier

The video second detector strips the
video modulation from the video if
carrier and, at the same time, mixes

94

the audio and video if carriers to pro-
vide a new audio if carrier at 4.5 me.
Both vacuum-tube and semiconductor
diodes are used as second detectors in
present-day (vacuum-tube) TV re-
ceivers. A semiconductor diode could
be used in a similar application in an
all-transistor set. However, second-
detector action also can be obtained
from a transistor amplifier stage biased
almost to cutoff—that is, biased for
class-B  operation. Such a detector
might be preferred because it supplies
higher gain than a simple diode detector.

The video amplifier must be reason-
ably flat to better than 4 me and should
provide good gain with minimum phase
shift. A two-stage transistor amplifier
could be expected to yield a gain com-
parable to (or slightly better than)
that obtained from a single pentode
vacuum-tube stage. Therefore, we can
expect the video amplifier to be a
two- or three-stage circuit.

If present-day cathode-ray tubes are
used in a transistor receiver, chances
are that the video amplifier output
stage would have to use a high-voltage
transistor—one that can safely with-
stand a collector—emitter voltage of 80
to 100—to supply a big enough video
signal to drive the C-R tube and pro-
duce a picture of normal contrast.
However, some work has been done
toward developing a special picture
tube for transistor TV applications.
This tube requires relatively little sig-
nal drive and can be used with low-
voltage transistors. There is a good
chance that such tubes will be available
by the time full-seale receiver produec-
tion has started. Still later, we may

STHIFT
T8 vaV°7 DET

expect to see flat semiconductor picture
“tubes.”

Since the video second detector and
video amplifiers must handle a fairly
broad band of frequencies, good-quality
rf transistors will be used in them.
High-frequency junction transistors,
tetrodes, surface-barrier units or drift
types may be used.

The circuit of a video detector and
two-stage video amplifier is given in
Fig. 4. An n-p-n transistor is used as
the detector (V7), while the video
amplifier consists of p-n-p junection
triode (V8) and tetrode (V9) tran-
sistors. The common-emitter configura-
tion is used in all three stages.

In the detector stage, the small base
bias current necessary for detector
action is supplied by voltage divider
R23-R24, bypassed by C20. Emitter
resistor R25, bypassed by C21, insures
stable operation. VT7’s collector load
consists of peaking coil L7 and resistor
R26. C22 serves as an rf bypass capaci-
tor.

In operation, V7 is biased almost to
cutoff, and only the positive half-
cycles of the applied signal are effec-
tive in controlling collector current.
As the amplitudes of the if carrier
signals applied to V7 by T8 increase,
VT’s collector current increases. The
pulsating de voltage appearing on V7i's
collector electrode is a composite sig-
nal which includes: rf components of
the amplified if carrier signals, the
modulation of the ~wvideo if carrier,
and a new signal at 4.5 me representing
the beat between the audio and video
if carriers. (This 4.5-mec signal be-
comes the new audio if carrier and
contains both the amplitude modulation
of the original video if carrier and the
frequency modulation of the audio if
signal.) The rf components of the
detected signal are bypassed by C22.
The dc component of this composite
signal is fed back to the age-controlled
rf and if stages through filter R22-
C19.

The bias applied to the age-controlled
stages depends on the current fed
through R27 and on V7’s de colleetor
voltage. As stronger rf signals are
picked up, the amplitudes of the if

fo SYNC SEP

T9
4.5MC TRAP

T0
AUDIO IF

T0

L(29

Il
CIJO R38

R 37
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v
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Fig. 4—Video detector and amplifier stages. In some sets a conventional diode
detector might be used. Age voltage is taken from detector, syne output from
first video stage, and 4.5-me andio if signal from trap in ontput stage.
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carriers increase and V7's collector
current increases. This results in a
greater de¢ voltage drop across collector
load resistor R286, reducing V7’s collec-
tor voltage and allowing the bias applied
through R27 to increase. This, in turn,
reduces the gain of the agc-controlled
stages.

Both the 4.5-me audio if carrier and
the detected video signal are fed
through de blockirg capacitor C24 to
V8, the first video amplifier stage. L8
and L9 are peaking coils in V8’s base
circuit and serve to improve this stage’s
high-frequency response. V8’s base bias
current is supplied through voltage
divider R28-R29, while stage stabiliza-
tion is insured by 2mitter resistor R30,
bypassed by C25. V8&’s collector load
consists of peaking coil L10 and resis-
tor R31. R33 and C26 form a decou-
pling filter for the stage.

The first and second video amplifier
stages (V8 and V3) are direct-coupled
to minimize low-frequency phase shift.
Thus, V8's collector connects directly
to V9’s control base (Bl). V9’s base
bias current is determined by a volt-
age divider made up of R33, R31 and
R32. L11 serves as a peaking coil in
the base circuit. V9’s collector load
consists of a 4.5-me trap (T), peaking
coil L12 and resistor R38. R33 and
C30 form a decoupling filter.

Emitter resistor R36 and potentiom-
eter R35, bypassed by (€28 and (€29,
have a dual job. First, the dc voltage
developed across these resistors helps
stabilize the stagsz. Second, the reverse
bias voltage between R35’s arm and
ground is fed to V9’s second base con-
nection (B2) to insure tetrode opera-
tion. B2’s bias can be varied by adjust-
ing R35 and this, in turn, varies V9’s
stage gain. Thus, R35 serves as a
CONTRAST CONTROL. Adequate bias for
gain control is assured by bleeder
resistor R34, connected to the junction
of resistor R35 and V9’s collector elec-
trode.

The amplified audio if and video
signals appearinz in V9’s collector cir-
cuit are fed to different sections of the
TV receiver. The 4.5-mc audio if signal
is trapped by a tuned resonant cir-
cuit in T9, and coupled by the trans-
former’s secondary to the audio if
amplifier. A postion of the amplified
video signal is fed through blocking
capacitor C27 7o the sync separator
section, while the video signal itself
is applied to the picture tube.

There is one remaining component
in this circuit-——C23. This capacitor is
used as a bypadss across the section’s
power supply connections and thus
serves as a decoupling filter for these
three stages.

So far we have taken a detailed look
at a transistor TV receiver’s front end,
video if strip, and video detector and
amplifier. Next month we will continue
our tour of the all-transistor TV vre-
ceiver and travel through the audio if
strip, audio amplifier, ratio detector,
sync separator and sweep and high-volt-
age circuits. TO BE CONTINUED
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MASTER THE BASICS OF TELEVISION

the easy RIDER ‘‘picture book’’ way

BASlC TELEVISIUN by Dr. Alexander Schure

NOW AVAILABLE

The whole world of black and white television
is before you for only $10.00.

You can master the basies of television easily,
rapidly and thoroughly with this 5-volume
“Jearn by pictures” training course.

It’s so easy to lear

Here's how this easy, illustrated course works.
Every page covers one complete idea! There's

at least one big illustration on that same page
to explain it! You build a thorough, step-by-
step knowledge at your own pace—as fast as
you yourself want to go.

No experience, education needed

BASIC TELEVISION uses the same methods
that have proven so successful in the famous
Rider picture books on electricity and elece
tronics. All that is assumed is that you have
a knowledge of radio. Every phase of television
is made instantly clear—explained in plain
English supported by carefully prepared. large
and exciting drawings that make cvery idea
crystal clear.

5 complete volumes

It starts with the transmitter and discusses in
detail the following subjects: Volume 1 deals
with the transmitter; the handling and the
operation of the eamera; formation of the piec-
ture signal and the general content of the
transmitter. Volume 2 covers the organization
of the entire TV receiver treating each section
individually from antenna to picture tube.
Volumes 3, 4 and 5 contain the TV receiver
circuit explanations. Each volume covers a
specific number of sections in the receiver. In
effect, the presentation is like a spiral—first
an overall view of the whole and then the
detailed explanation of each part. The most
perfect modern teaching technique. The result
—maximum understanding.

Learn at home—no torrespondence

This course is so complete, so different—there’s
no need for the usual letter writing, question
and correspondence. You learn in the comfort
of your own home. in your spare time...at your
own pace.

More Than 700 Illustrations * 688 pp.

#198, soft cover 5 volumecs, $10.00 per sct;

#198-H, cloth bound in a single binding, $11.50

NEW BOOKS FOR GREATER ELECTRONIC KNOW-HOW

METALLIC RECTIFIERS AND CRYSTAL DIODES by
Theodore Conti. Growing use of metallic recti-
fiers and crystal d'kodes in computers and guided
missiles as well as in radio television and tele-
graph circuitry makes this book of great inter-
est to the engineer., technician and experimenter.
Covering construction, characteristies, basic de-
sign data, applications. trouble-shooting repair
and replacement, this book presents the basic
information enabling the reader to understand
and apply these components with sure results.

wmme New Electronics Technology Series Releoses ——=

IMPEDANCE MATCHING by Alexander Schure,
Ph.D., Ed.D. Covering comprehensively the prob-
lems of impedance matching in electrical and
electronic cireuitry, this book provides detailed
information on how to obtain maximum power
transfer between any type of generator and load.
Dealing initially with maximum power transfer
in d-c circuits. the text covers inductance-capacis
tance relationships, vector notation and the j
operator. Impedance matching devices, their
application st audio and radio frequencies and
in transistor circuits are covered.

%166-23. soft cover, $2.90

ELECTROSTATICS by Alexander Schure, Ph.D.,
Fd.D. This volume, on one of the cornerstones in
the study of electricity. considers fundamental
physical units and quantities preparatory to the
study of Columlb's Law and Gauss’ Law. The
electrical field is considered both quantitatively
and qualitatively making liberal use of worked
out examples. Applications such as the Van de
Graaf machine and such natural clectrostatic
phenomen: as thunderstorms are discussed.

PHYSICS AND MATHEMATICS IN ELECTRICAL
COMMUNICATION, by James Owen Perinne,
Ph.D. — Profound and probing explanation of
what happens in electrical circuits that contain
resistance, inductance and capacitance. On a
foundation of associated mathematics made
completely understandable and replete with
numerical examples, the author brilliantly ties
together physiecal concepts and electrical com-
munications. An entirely new approach is used
in analyzing hyberbolic functions, exponential
equations and related functions. Of special sig-
nificance is the content of the graphical demon-
strations of electrical behavior. 8%2” x 117, cloth
bound, 268 pp., #219, $7.50.

STEREOPHONIC SOUND, by Norman H. Crow-
hurst — World-famous audio authority Norman
H. Crowhurst’s new book is the first true assess.
ment of this exciting new medium for realistic
sound. 128 pp.. illus. #209. $2.25.

FREE! Handsome genuine
leather, goid-stamped book-
mark, if you write taday for
FREE Cetalog RE-S.
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HOW TO READ SCHEMATIC DIAGRAMS, by David
Mark. Teaching theory and the recognition of
symbols. this book is ideal for all those people
beginning a career or are starting hobbies in
clectronics. Covering the symbols and abbrevia-
tions used in schematic diagrams related to the
clectronics field, this book starts with individual
components and carries through to receivers and
similar equipment. Components and circuits are
identified and explained. Soft cover, 160 pp..
illus. #208. $3.50.

CONDUCTANCE CURVE DESIGN MANUAL, by Keats
A. Pullen, Jr., Eng. D.— An original technique
for designing electronic circuits based on con-
ductance curves. Gm, rp and p are replotted
as necessary so as to cnable design using small
signal parameters to predict large signal per-
formance — greatly shortening design time and
minimizing problems arising from approxima.
tion. Circuit reliability can be improved and dis-
tortion reduced at the same time by using the
tables and curves in the manual. Engineers, en-
gineering students and lab technicians can now
select the proper tubes and their associated coms
ponents to suit the nceds of almost any type of
circuit with greater reliability than ever before.
#2110, 8%2" x 117, stiff cover, $4.25.
INDUSTRIAL CONTROL CIRCUITS, by Sidney Platt
~— Control circuits are responsible for the rigid
regulation and control of ¢ountless industrial
processes. They constitute the core of industrial
electronics. This book covers those control appli-
cations most frequently encountered in industrial
electronics. The uses of industrial control circuits
are discussed and described in detail, showing
how basic electronics is applied to these ¢circuits.
#9202, soft cover, $3.90.

FAMOUS ‘PICTURE-BOOK’ COURSES
BASIC ELECYRICITY, BASIC ELECTRONICS, BASIC
SYNCHROS & SERVOMECHANISMS, by Van Val-
kenburgh, Nooaer Neville, Inc. — The fabulous
picture-text books that tcach faster and easier!
The theory, principles, and practice of electricity,
electronics, and synchros and scrvos are here
presented in a manner that permits a rapid grasp
of the fundamentals of these vitally important
subjects. Over 2.000 specially prepared illustra-
tions present, explain, and make every topic dis-
cussed picture-clear.

Bosic Electricity, #169, soft cover, 5 vols., 624
pp.. per set $10,00. #169H. cloth bound in single
binding $11.50.

Basic Electronics, -3£170, soft cover, 5 vols.. 550
Pp.. per set $10.00. #170H. cloth bound in single
binding $11.50.

Baslc Synchros and Servomechanisms, #180. soft
cover, 2 vols., 270 pp.. per set $5.50. #180H.
cloth bound in single binding $6.95.

Buy these and many other RIDER BOOKS at your elec.
tronics parts jobber. book store or department store book
department. Look for the Rider Bookseller.

If your favorite store does not sell the Rider books you
want, order direct. Add state, city tax where applicable.
A Canadian prices 5% higher.

| JOUN F. RIDER PUBLISHER, INC.

116 West 14th Street, New York 11, N.Y.

In Cenoda
Chorlas W. Pointon. Lid
Alcino Ave., Toronto, Ontorio
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NEW

REPLACEMENT CATALOG

& TELEVISION GUIDE
NOW AVAILABLE

The new TV-58 catalog & guide ’
lists all of Triad's new replace-
ment transformers...lists thou-

sands of recommendations for ’
television receivers...lists hun- |
dreds of recommendations not ‘

previously covered.

| 4 Ask for your copy
from your Triad
Parts Distributor—
or write to us

direct— !

TRIAD TRANSFORMER CORPORATION
4055 REDWOOD AVE. 812 E. STATE STREET
VENICE, CALIFORNIA HUNTINGTON, INDIANA

A SUBSIDIARY OF LITTON INDUSTRIES
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By ROBERT G. MIDDLETON

TELEVISION CONSULTANT

'E pick up again with re-

ceiver' quick checks in this

issue. These are of primary

importance in preliminary
work, both on the bench and in the
set-owner’s home.

When the complaint is weak picture
and new tubes do not cure the trouble,
we must find out where the circuit
trouble is. We have either of two
situations:

1. Weak (or no) picture, with snow.

2. Weak (or no) picture without

snow. (This is generally age
trouble.)
Consider No. 1: Snow and audio

noise come from the receiver’s front
end. For example, there is no snow or
noise when the second if stage is dead
and there is only a little snow when the
first if stage is dead.

Here are the points to keep in mind:

1. The mixer—oscillator stage gener-

ates the most snow in normal
operation.

2. The antenna contributes the next

largest amount of snow.

3. The rf amplifier contributes the

next largest amount of snow.

4. The first if stage contributes just

a little snow, in normal operation.

Now let us see how this helps us in
quick checks. Let’s tackle a receiver
with snow in the picture. Where is the
trouble? Maybe it’s in the antenna—
could be the lead-in is broken off. So
we remove the lead-in from the re-
ceiver, meanwhile watching the snow
in the picture and listening to the noise
in the sound.

If there is practically no change in
the snow level, don’t waste time with
the recetver. The trouble is in the an-
tenna. To confirm this connect a pair
of rabbit ears to the receiver. (Hold
the ears out of the window if in a steel
building.)

But, on the other hand, if there is a
marked reduction of snow when the
lead-in is disconnected, the trouble is
in the receiver. Leave the lead-in dis-
connected and pull the rf amplifier
tube. No change in snow level means
that the trouble is in this or a nearby
succeeding stage. (NOTE: In a series-
string set, we have to use a dummy
tube, with all but heater pins cut off.)

Trouble in the rf stage is often
caused by a short in the tube, which

www.americanradiohistorv.com

overheats the plate resistor and
changes its value. However, make an-
other check to see if the trouble could
be in the mixer. With any kind of a
picture on the screen, we know that the
oscillator is working.

Unplug the oscillator-mixer tube.
There must be a great reduction in
snow if this stage and the first if stage
are OK. This tells us whether the
trouble is in the rf stage.

If the chassis is on the bench, there
is a valuable quick test that you can
make with a voltmeter. Connect the
meter at the output of the picture de-
tector. Then lift the shield over the
mixer tube, but keep your fingers in
contact. This couples stray fields to the
mixer’s plate. A reading on the meter
shows that the mixer and all if
stages are in working order. No pie-
ture in this case generally points to a
dead oscillator.

The oscillator can also be quickly
checked from the same floating tube
shield. Use a good detector probe with
your meter. Apply the probe between
shield and chassis. A reading of 0.5 to
2 volts means the osecillator is running.
Zero reading means a dead oscillator.

Raster blooming

I am having trouble with raster
blooming in a Philco 51-T1634. Numer-
ous checks have been made, with little
success.—P. V., S. Peabody, Mass.

The trouble ean be localized by de
voltage measurements. First see if the
high voltage is up to par. This is very
likely low. Then check the other pic-
ture-tube voltages. Normal voltages
are: pins 1 and 2, 0 volt; 10, 300 volts;
11, 120 volts; 12, 6.3 volts ac. The
trouble will be found in the circuit with
incorrect voltage.

Circuit ghost

We have trouble with what looks like
« ghost here. In a test pattern, there is
a white circle showing next to the black
cirele. It is about the same in «all loca-
tions and with various recewers. Could
the trouble be in the sets?—G. McP.,
Renfrew, Ont.

This is not a multipath ghost which
you describe, but a circuit ghost. Some-
times high video peaking is used at the
TV camera, especially when old films
are televised. This gives greater snap
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Fig. 1—1Iigh video peaking (high-fre-

quency peaking) causes rapid signal
changes 10 overshoot and ring. This

gives rise to circuit ghosts.

to the picture, but also causes a spuri-
ous transient response (see Fig. 1),
which gives the eff2ct of close-in nega-
tive ghosts in the picture. Of course,
if video peaking in the receiver is
also high, the negative ghost will be
intensified.

Larger screen?

I have @« Wilcox-Gay chassis 439 and
would like to chanye from the 19- to a
21-inch picture tube. What would you
suggest?—M. H. W., Brooklyn, N. Y.

The most practical conversion is to
a 21EP4. This tube can be swept al-
most as easily as the 19AP4, and will
require no change in output trans-
formers. The difficulties will all be
mechanical.

2l-inch conversion

I would like to wuse the all-gluss
21CPY 22 in place of a 19VP22 pictare
tube. Is this conversion feasiblei—
R. F. P., Toledo, Olio

It is definitely easier to convert from
the 19VP22 to the 21CPY22 than te a
21AXP22, for example. The lower
anode voltage for the 21CPY22 is an
advantage. The dynamie convergence
voltages used by the 19VP22 should
serve satisfactorily, also. The mechani-
cal details will not be simple but, if vou
have the time avezilable, the conversion
is practical.

Horiz sync on the blink

[ am having t.ouble with a 21-inch
Philco model 22854002, chassis R-i91,
code 140. [t has good picture and sotnd
but loses horizontal sync intermittently
and folds over. This can be correeted
with a slight touch of the hold control.
The horizontal output transformer tests
69 ohms low between terminals 2 and 4.
Could this cause the intermittent loss of
sync?—E. H. B., West Palm Beach, Fla.

~®

—
E TO 1B3-GT FIL
—

TO 6BQ6-GT PLATE

Fig. 2—The windings of a flyback trans.
former have a manufacturing tolerance.
An error of less than 109 indicated on
an ohmmeter is not evidence of trouble.
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[@ Special compartment

to accommodate line cord
and CRT Test Adapter cable

CANNOT BECOME
OBSOLETE

Engineered to accommodate all
future tube types...new tube list-

ings furnished penodlcclly

TRY THE FC-2
BEFORE YOU
BUY IT!

Shipped on approval for
FREE 10 day trial...No

obligation to buy

.EASY TO BUY
IF YOU'RE
SATISFIED!

Pay in small monthly pay-
ments at net cash prices...
no financing charges

MODEL FC-2—housed

inrugged oak currying$ 50
case complete with
CRT adapter, tube

et

listings ... only
GUARANTEED FOR 1 FULL YEAR

This extremely low price is
made possible only because
YOU ARE BUYING DIRECT
FROM THE MANUFACTURER

east CHECK L “5‘[‘( @

Model FC-2

FAST-CHECK
TUBE TESTER

tests over 600
tube types
completely,
accurately
SECONDS!

* NO MULTIPLE
SWITCHING
* NO ROLL CHART CHECKING

The FAST-CHECK enables you to save valuable time and
eliminate unprofitable call backs. You earn extra money
and win confidence by showing your customer the actual
condition and life expectancy of the tube on the large meter
scale of the FC-2. The extra tubes you will 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...more than
99% of all TV and radio tubes, including the newest
series-string TV tubes, auto 12 plate-volt tubes, OZ4s,
magic eye tubes and gas regulators.

® Checks inter-element shorts and leakage.
® Checks for gas content.
® Checks for life expectancy.

IMPORTANT FEATURES

1” Checks each section of multi-section tubes and even
if only one section is defective the tube will read “Bad”
1 41 long lasting phosphor-bronze tube sockeks accom-
modate all present and future tube types—cannot be-
come obsolete 1 Less than 10 seconds required to test
any tube 1 Large D’Arsonval type meter is extremely
sensitive yet rugged—is fully protected against acci-
dental burn-out ¥* Line isolated ¥ 7-pin and 9-pin
straighteners conveniently mounted on panel +* Quick
reference tube chart lists over 600 tube types ¥ Line
voltage compensation

NEW| A specially designed PICTURE TUBE ADAPTER cable is
now part of the FC-2 . . . making it a highly efficient CRT Tester-
Rejuvenator. This feature eliminates the need of carrying extra
instruments and makes the FC-2 truly an alt-around tube tester,
The adapter enables you to check all picture tubes (including the
new short-neck 110 degree picture tubes} for cathode emission,
shorts and life expectancy . . also te rejuvenate and restore
cathode emission of weak picture tubes.

“"You've really made tube testing a snap™™ . . . "'
almost got the cost of the Fast-Check pavd cﬁ WHAT
with the extra money |'ve made, and it's SERVICEMEN* are
only 2 weeks since I received it'’ t's SAYING ABOUT
easier fa use than you said"’ 1 wouldn't THE FC-2
ever want fo be without it"’ I use it in the
shop and take it along on every call''.

*Names on request

MAIL COUPON NOW—-NO MONEY REQUIRED WITH ORDER

111 Roosevelt Avenue l

ICENTURY ELECTRONICS €O., INC. ocs. 555 Mineoler n.v g

Please rush the new Model FC-2 FAST.-CHECK TUBE TESTER for ¢ 10 day triol period.
satisfied | will return the instrument within 10 days without further obligation.
the down payment within 10 doys ond the monthly instaliments as shown.

1f { am not completely I
If fully satisfied | cgree to poy
No finoncing charges are to be

added. Should ! fail to make paymeat when due, the unpaid balance shall become due and payable at once.

I[:] BUDGET TERMS: Pay $14.50 within 10

days after receipt of instrument. Eal-
ance $11.00 monthly for 5 menths,
plus shipping charges.

IE] PREPAID TERMS: Enclose $69.50 with

coupon as payment in full and Century
will pay all shipping costs.
10 doy money- back guarantee.

ABSOLUT

1
NOME . oo e [ ]
[ |
AdAress oo [ ]
[ |
City . State. ]

NO RISK ON YOUR

www americanradiohistorv com
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TELEVISION

As shown in Fig. 2, the rated resist-
ance between the flyback terminals
noted is 744 ohms. An error of 69 ohms
is small (less than 10%) and within
the manufacturing tolerance, plus the
tolerance of a service ohmmeter. You
are more likely to find this trouble in
a defective ringing coil (L800), or in
the time-constant circuits of the hori-
zontal multivibrator. Check R809, R810,
R811 and possibly R806, R807. If stable,
then check C815-a for leakage.

Rf radiation

A Sylvania color TV receiver has
been causing interference on black-and-
white recewers in the same building. A
bar floats back and forth on one chan-
nel only. It appeared first on channel 7
but when the 6BQ6’s were changed, it
moved to channel 9. I am also having
difficulty converging the color dots.—
W. E., Chicago, Ill.

The interference is due to rf radia-
tion. It can come from the antenna and
lead-in of the color receiver, or is some-
times conducted by the power line. If
the latter, installing rf filters in the
line will help. If the antenna and lead-
in are radiating strongly, try to reroute
the lead-in away from others. Also in-
stall the antenna as far from the other
antennas as possible.

Lack of convergence is caused by
misadjustment of the static and dy-
namic convergence coutrols. One or
more of the beam magnets may be re-

versed. A complete step-by-step con-
vergence will be required.

Weak blues

An RCA 21-CT-660U color receiver
has weak blue hues, and snow appears
i the blue parts of the picture. I have
changed the (B — Y) amplifier plate-
peaking coil, which reduced the snow
to a certain extent. How should I ad-
just the new bandpass transformer?—
R. W., Philadelphia, Pa.

If you get a normal black-and-white
picture, the picture tube is not at fault.
The trouble is caused by low gain in
the (B — Y) signal channel. Hence,
you will not correct the trouble by ad-
justing the bandpass transformer. This
transformer affects the entire chroma
signal. The trouble will probably be
found between the demodulator driver
and the picture tube. A wide-band
scope and low-capacitance probe should
be used to find out where the signal loss
occurs. This will permit you to close
in on the fault.

Fuse blowing

An RCA 24D7545, chassis KCS-104A
has had repeated fuse failures. Slow-
blow fuses do mot help. The receiver
has a 0.3-amp rating. I have tried tube
substitution. In my own shop, the fuse
does not blow.—J. T., East Chicago, Ill.

Since the fuse blows in the custom-
er’s home but not in your shop, it in-
dicates that the line voltage is different.

ORCHARD PARK ,
Canada: Charles W. Pointon, Ltd., Toronto

98

« + o Superbly made and designed for Radio, T.V.
and Electronic Technicians, See your Distributor
++ . only one quality , ., the finest— whether
you choose individual items or the handy kits . . .

Use the Tools the Professionals use!

XCELITE, iNCORPORATED

NEW YORK

PREFERRED BY THE EXPERTS

WWW.americanradiohistorv.com

Check to see whether the line voltage
is high in the set-owner’s home, and if
an occasional surge occurs. A receiver
usually requires higher starting cur-
rent when it has been standing idle for
a long period. This is because the elec-
trolytics become partially unformed
when idle. Fuse blowing caused by
heavy starting ecurrent can often be
eliminated by using a surgistor, which
consists of a small wirewound resistor
and a bimetallic relay strip. I assume
vou have tried replacing the horizontal
output tube, an occasional offender.

Audio hum

A  Westinghouse V-2311-45 2L48,
model H-14T170 has a loud hum in the
sound. The hum changes pitch and
grows louder or weaker with changes
in picture scenes.—>M. N. B., South-
hampton, N. Y.

The hum that you report is video
signal, and vertical sync pulses in par-
ticular, getting into the sound signal.
There are several possible points of
entry. A scope and low-capacitance
probe will give a definite answer, show-
ing the vertical sync mixed with the
sound. The possible points of entry
are: (1) Overload of the first video
output tube. Such overload occurs be-
cause of low plate voltage, low screen
voltage, leaky grid capacitor C313
(Fig. 3) or wrong value of R315. A
short in C315 will cause the same
trouble. A lesser possibility is leakage

fo FM DET

C2005r8.8pp¢
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Fig. 3—Video overload and syne buzz

can be caused by faulty C313, C200 or

C315. Low plate or screen voltage or a

change in the value of R315 can also
be the fault.

in C200. (2) Poor decoupling of the
video-amplifier output circuit from the
audio circuits. Capacitor C508-A per-
forms this function. It should be
checked. (3) Overload in an if stage.
Clamp the age to see if the sound
interference disappears. If it disap-
pears look for age trouble, such as a
leaky delay capacitor. (4) Incorrect
voltages on the 3BN6, intercarrier audio
detector tube. Correct voltages are: pin
1, 1.5 volts; 2, 0; 5, 70; 6, 0; 7, 65.
(5) Misalignment of sound if input coil
(L200) or quadrature coil L201. END
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The TV DX COLUMN wiil appear in the JUNE

issue of RADIO-ELECTRONICS.
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LOWEST COST
ALLIED'S giant buying
power passes biggest
savings on to you—you
do the easy assembly
and your finished instru-
ment eqials 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 clarity—it's
like having a good in-
structor at your side. No
experience required—
you can easily build any
KNIGHT-KIT and get
professional results.

MW B&{t— wuild ALLIED knightikits

the finest electronic equipment in money-saving kit form

LATEST DESIGN

Each ALLIED KNIGHT-
KiT incorporates the
very latest circuitry for
top-quality perform-
ance. Tried and proved
professional design and
the use of premium qual-
ity parts throughout
help insure your build-
ing success to bring you
quality results.

COMPLETE KIT
SELECTION:
® Hi-Fi
e HOBBY
® INSTRUMENT
® AMATEUR

knight-kits

EASY TERMS. If your KNIGHT-KIT order comes to
$45.00 or more, you can make your purchase on our at-
tractive Easy Payment Ptan.

MONEYBACK GUARANTEE. When properly assem-
bled, KNIGHT-KITS fully meet published specifications
or we refund your money in full.

AT 3 T Nedy
e Money-

_'.'”
ing
kgl
avin =

suEcTor  seuaunes

ey

knight-kit 18-Watt Complete Hi-Fi Amplifier Kit

Model Y-786 « The Last Word in Custom Hi-Fi Styling
$39 = Full 18 Watts with Superb Hi-Fi Specifications
95 «+ 8 Inputs for Every Desired Signal Source
; Ty « Printed Circuit Switch and Printed Circuit Boards
g Only $3.99 down « Full Equalization for All Record Types
knight-kit ng.h F|de|“Y FM-AM Tuner Kit Here is a custom-styled, easy-to-build complete Hi-Fi amplifier at a
Model Y-787 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 response is + 1db,
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
vou. 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

« Latest Time-Saving Printed Circuit Design

o Flywheel Tuning ¢ Autontatic Frequency Contro!
e 2.5 v FM Sensitivity ¢ True High Fidelity Response
« Beautiful Custom-Styled “Space Saver” Case

995

Only $4.99 down

The best-looking, best-performing FM-AM tuner kit your 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 z0 108 me FM. On FM, sensitivity 1s a remark-
able 2.6 microvolts for 20 db of quieting;, hum and noise, —60 db; IF
bandwidth, 200 ke at 509, down on curve; response, + 0.5 db,
20-20,000 cps. On AM. sensitivity s 3 microvolts for 10 db signal-to-
noise ratio; IF bandwidth, 8 ke at 50% down on curve; response,
20-8000 cps. Outstanding features include: Inertia Flywheel Tuning
. for effortless, accurate tuning; Automatic Frequency Control! (plus
AFC disabling) to “lxck-in” FM stations; printed circuit board
(with most of the kit wiring already done for you) assures time-
saving, error-free assembly; pre-aligned RF and IF coils; tuned R¥
stage on FM; drift-compensated oscillator; neon glow tuning pointer;
cathode follower outptt; two output jacks—one for recorder, one for
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 rN1gaT-k1T amplifiers. Ready
for easy assembly. Shpg. wt., 12 lbs.

Model Y-787. FM-AM Tuner Kit. Net only. .. .. ..

Om%% ‘

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.
...$49.95

® Registered Trade-Mark of Allied Radio Corporatien

orper rrom ALLIED RADIO 100 N. WESTERN AVE. - CHICAGO 80, ILL.
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knight-kit 30-Watt Complete Hi-Fi Amplifier Kit
Model Y-762

57695

Only $7.69 down

« Fuil Equalization, +!; db of Recommended Accuracy
 Printed Circuit Switches ¢ Printed Circuit Boards

» 8 Inputs For Every Possible Signal Source

« Full 30 Watts Output « Custom-Styled Beauty

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 15 db of recommended aceuracy;
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-AB-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, + 15 db, 15-100,000 cps at
full 30 watt level; distortion—harmonic, 0.55% at 30 watts—IM,
0.74% at 20 watts. Separate Bass and Treble controls; rumble filter
switch; variable damping. Qutput, 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

Model Y-937

18050

Only $8.95 down

3-Way
Speaker o

knight-kit Deluxe 3-Way Speaker System Kit |

¢ Pre-Finished “Quik-Craft”” Corner Enclosure
* Klipsch Designed and Licensed

» Famous Knight 127 3-Way Speaker

« Easy to Assemble—Top Hi-Fi Quality

« Choice of Enclosure Finishes

Deluxe quality high fidelity speaker system at a
money-saving low price. Fasy to assemble—all
vou need is a screwdriver. System includes
KNIGHT ‘“‘Quik-Craft” corner-type folded-horn Y-153
enclosure kit, and the famous-value kNIGHT
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-way type:
12" woofer cone for bass (full 134 pound woofer
magnet), conical radiator for mid-frequencies,
built-in compression-type tweeter (with wired

knight-kit High Fidelity FM Tuner Kit
Model Y-751

53895

Oniy $3.89 down

» Authentic High Fidelity FM Response

» Flywhee! Tuning » Automatic Frequency Control
» Printed Circuit * Pre-Adjusted Coils and IF's
» 4 Microvolt Sensitivity Guaranteed

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 mec. 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 IF’s; cascode
broad-band RF amplifier; drift-compensated oscillator; neon bulb
pointer. All critical 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 eps. with
only 0.6% distortion. Qutput jacks for amplifier and tape recorder;
cathode follower output. Ideal for use with the xNiGHT-KIT ampli-
fiers, or any amplifier with phono-tuner switch. Features custom-
styled 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. Netonlv.. .. .. ... $38.95

knight-kit 10-Watt Hi-Fi
Amplifier Kit

$2 3 50 Low-cost, authentic

hi-fi amplifier. Re-
sponse, 1 1 db, 30-
$2.35 down 20,000 eps. Input for
crystal phono or
tuner; chrome-plated chassis is
punched for preamp kit below,
to permit use of magnetie
phono. Only 0.5 volt drives am-

level control and calibrated dial) for highest frequencies. Unex-
celled enclosure efficiency and superb speaker performance combine
to cover the whole spectrum of audible sound for true hi-fi response
from 35 to 15,000 cps, + 3 db. Kit includes 12" 3-Way speaker,
prefinished enclosure panels, grille cloth, hardware and instructions.
Specify Korina blonde, mahogany or walnut when ordering. Shpg. wt.,
44 lbs.

Model Y-937. 3-Way Speaker System Kit. Net only ..$89.50

ALLIED RADIO

!
|
|

plifier to full output. Separate
bass and treble controls. Only
1% harmonic distortion.
Matches 8-ohm speaker. 7 x 13
x 6”. With all parts, tubes and
instructions. Shpg. wt., 13 lbs.
Model Y-753. Net only..$23.50
Y-235. Preamp Kit.... . $ 3.10
Y-757. Metal Cover. ... $ 3.95

¥
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THE VERY FINEST MUSICAL QUALITY—SO EASY TO BUILD

kKnight-kits

MONEY-SAVING HI-FI EVERYONE CAN AFFORD

So Easy To Build

Anyone can bulld
KNIGHT-KIT Hi-Fi.
No experience re-
quired to get top
resuits!

knight-kit High Fidelity Preamplifier Kit
Model Y-754

$3995

Only $3.99 down

« Exclusive Printed Circuit Switches and Boards

« Equalization + 4 db of Recommended Accuracy

« 8 Inputs Including Tape Head « Self-Powered
« DC or: All Tube Filaments « Custom-Styled

Sensational Hi-Fi design at amazing low cost. Provides precise record
equalization guaranteed within ¥4 db of reconmended accuracy!—
more accurate than all but the most expensive factory-built preamps.
Includes exclusive new KNIGHT-EIT 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 ECC82
tubes. Frequency response, + 0.5 db, 10-50,000 cps. Has 8 inputs:
Tape Head; G.E. Phono; Pickering Phono; Ceramic; Microphone;
Auxiliary; Tape Preamp; Tuner. Level adjustment for tuner input.
Includes separate Bass and Treble controls; separate Level and
Loudness controls; Rurrble Filter switch; DC on all tube filaments;
eathode 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 beautifil custom-styled French-gray case, with

by-step instructions; ready for easy assembly. Shpg. wt., 1214 lbs.

— e — T P

knight-kit 25-Watt Hi-Fi Basic Amplifier Kit
Model Y-755

30450

Only $4.45 down

o Hi-Fi Response, + 0.5 db, 10 to 120,000 cps

o 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 kN1GAT-KIT preamp at left. Includes printed
circuit board for simplified, ewror-free assembly. Remarkable hi-fi
response, + 0.5 db, 10-120,000 cps at 20 watts. Harmonic distortion,
0.159, at 30 watts; IM, 0.4%, at 20 watts. Hum level, 85 db below
25 watts output. Output impedances, 4, 8 and 16 chms; 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 a
basic hi-fi amplifier, delivering performance equal to the finest com-
merciallv assembled units. Includes all parts and tubes; with step-
by-step instructions, ready for easy assembly. Shpg wt., 25 ibs.

tapered chrome-finished legs, 4 x 13 x 8”. With all parts, tubes, step- r
!
'

Model Y-754. Hi-Fi Preamp Kit. Net only

|

knight-kit 20-Watt Hi-Fi
Y-750 Amplifier Kit

$ 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 1% at |
20 watts. Inputs for magnetic
phono, microphone, crystal |
phono or recorder, and tuner. I
Compensation positions for 78
and LP records. Separate bass
and treble controls. Qutput im-
pedances, 4, 8, 16 and 500 ohms.
Chrome-plated chassis. 7 x 13 x |
8234”. Ready for easy assembly.
Shpe. wt., 20 lbs. ]
Model Y-750. Net only. $3575 |
Y-758. Metal Cover. ... .$4.15 |
|

knight-kit HI-Fl IS AVAILABLE ON EASY TERMS TO FIT YOUR BUDGET

e wein 33995

knight-kit 2-Way Hi-Fi Speuker System Kit
Model Y-789

995

Only $4.99 down

BIG SAVINGS—assemble your own quality KNIGHT-
KIT 2-way speaker system—it's quick and easy! The
cabinet is pre-finished in full-grained, high luster blonde
or mahogany—you just assemble 7 pieces, mount the
speaker components and enjoy rich, thrilling hi-fi sound
—at incomparably low cost. Special Jensen-engineered
baffle features “ducted port” 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 lbs.
Model Y-789. 2-Way Speaker System Kit.

Net only.. . .. .. an

« Easy to Assemble—Pre-Finished Enclosure
« High Fidelity Response, 45 to 14,000 cps

* 12" Woofer and Horn-Type Tweeter

A Wonderful Money-Saving Speaker Value

%

Model Y-755. 25-Watt Amplifier Kit. Netonly .. ... ... ...
Y-759. Metal Cover for above; hlack finish. 5 Ibs. Net

Tweeter
with Controls

o
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faicinotig  ALLIED knight-Kkits FOR EXPERIMENTERS

knight-kit 2-Transistor Pocket
Radio Receiver Kit
Mode! Y-262 « Loud, Clear Local Reception

* Newest Printed Circuit Board
$ 1465 » Built-In Loop Antenna

knight-kit ""Trans-Midge”’
Transistor Receiver Kit
Model Y-767 Tiny, cigarette-pack-size one-
This novel miniature receiver

$ 2 4 5 transistor radio kit—fascinat-
will provide endless listening

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,

ing to build—so low-priced.
» Complete Kit-——Nothlng Else To Buy

It’s fun to build this pocket-size two-transistor radio
—and you'll enjoy its erystal-clear loeal 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
beard 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 4x33{x134”. Kit includes all
parts, transistors, earpiece, battery and case. Shpg.

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
plastic 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 Ib...$2.15
C-100. Antenna Kit. 135 lbs.. ... .. $1.03

then complete project after project (10 in
all), by simply plugging leads into proper
jacks on printed circuit board—mno 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 broadcaster; code prac-
tice oscillutor; 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, special guide cards for each proj-
ect, explanation of each circuit. 3 1bs.

Model Y-299. Net only. . .$15.75

wt., 134 lbs.
Mecdel Y-262. Net only . ... ...

*“10-In-One” Electronic Lab Kit

$1 65 Famous experimenters’ kit.
2 Builds any of 10 fascinating

projects, including broad-
cast receiver, wireless phono oscillator,
code practice oscillator, signal tracer,
relays, etc. Shpg. wt., 5 Ibs.

Model Y-265. Net only... . ..$12.65

ALLIED RADIO

... $14.65

Model Y-766

$2095

Model Y-766. Net only

""6-In-One’ Electronic Lab Kit
$845 A favorite with beginners.

After basic wiring is 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

« Styled to Equal the Finest

* Push-Pull Audio Drives 3%4” 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 314” 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 broadecast 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 714x334x13{”. With all parts, transis-
tors, 9 volt transistor radio battery, carrying case and in-
structions anyone can easily follow. Shpg. wt., 2 ibs.

Crystal Set Hobby Kit

$ 15 Entertaining, educational.

Delivers clear headphone

reception of local broadcast

stations. With ail parts, ready for easy

assembly. (Antenna and headphones
required.) Shpg. wt., 1 1b.

Model Y-261. Net only. . . $2.15

1-Transistor Radio Kit

$195 Offers excellent AM local

broadeast 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

$Q50 Play musicormakean-

9 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
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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 beli,
turns on lights, etc.

knight-kit Photoelectronic
Relay Kit

Model Y-702 Advanced-desiga, ultra-sensi-
tive photoelectronic relay—
$ 50 build it yourself and save!
Dozens of uses: for automatic
control of lights, door an-
nouncer, burglar alarm, counting devices.
etc. Provides dependable operation up to
250 feet with white light. up to 127 feet
with “‘unscen’’ light (red filter) from Light
Source Kit listed below. Selectable opera-
tion, with “trip”’ for burglar alarm tc pro-
vide continuous ringing of alarm; and
‘“‘auto” if relay is to operate each time
beam is broken (for chimes, counting de-
vices, 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 Broadeast band re-
1 7 ceiver built and enjcyed by
thousands. Features: built-
in antenna, automatic volume control.
bail-bearing tuning condenser, ’M dy-
namie speaker. Handsome plastic eabi-
net. Easy to assemble. AC or DC opera-
tion. Shpg. wt., 8 Ibs.

Model Y-735.Net only .$17.25

Phono Amplifier Kit

$ 45 Build it yourself—and save!

9 Ideal for use in a portable

phonograph—just add rec-

ord playver and 3-4 oliun spesker. 144

watts output. Inverse feedback eircuit.
Easy to assemble. Shpg. wt., 3 lbs.

Modet Y-790. Net only.. .. = $9.45

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, including every
type of radio transmission: AM broadecast,
inarine, aireraft, distress channels, direc-
tion-finding, Amateur, frequency standard,
foreign broadecast, and police. With band-
spread tuning. For use with headphones or
3-4 ohm PM speaker. Kit is supplied with
standard broadeast band ¢oil and all tubes
and parts. (Less extra coils, headphones,
speaker and eabinet.) Shpg. wt., 5 lbs.
Model Y-740. Net only. . . ...
Y-746. Cabhinet for above. 135 1bs. Net $2.90
Extra coils available: Long Wave Coil
(155-470 ke), Net 79c. Short Wave (1.65-—
4.1 me; 2.9-—7.3 me; 7—17.5 me and 15.5—
35 me), Each 65¢.

knight-kit 2-Way Intercom System Kit
Model Y-205 ° Low Cost—Easy to Assemble

« High Gain—Clear Tone
$l475 » 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 ealls. Master unit
includes high-gain 2-stage amplifier, combination volume
control and on-off switch, plus pilot light. Each unit has
4” PM dynamic speaker. Svstem responds to even a whis-
per. Handsome Antique white cabinets, each 434x634x435".
With all parts. tubes and 50-ft. cable (up to 200-ft. may
be added). For 110-120 v, AC or DC. 8 lbs.
Model Y-295. Master and one Remote. Net only . . $14.75
Y-296. Extra Remote Station Kit. 31bs.. ... .. . .$3.75

knight-kit ""Space-Spanner”’
Bandswitchirg World-Wide Radio Kit

Model Y-243 « Broadcast or Short Wave Reception

$ » Sensitive Regenerative Circuit
1 595 « Convenient Bandspread Tuning

» Built-In Loudspeaker
Imagine the thrill of hearing overseas broadeasts on a
precisiou receiver you’ve built yourself—uand then, at
the flip of a switch, being able to tune to your 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 mec range, as well as standard 540-1700 k¢ broad-
casts. Features highly sensitive regenerative circuit.
Includes built-in 4”7 PM speaker and beam-power
tube for strong valume and clear tone. Headphone
connectors are available for private listening; switch
cuts out speaker. Controls: Bandspread, Main Tun-
ing, Auntenna Trimmer, Bandswitch, Regeneration,
Volume. 7x10x6”. Easy to build from step-by-step
instruction manual. For 110-120 v, 50-60 cy. AC or
DC. (Less cabinet.) Shpg. wt., 5 1bs.
Model Y-243. Net only . ... ... ... .$1595
Y-247. (Cabinet for ahove. Shpg. wt. 2 lbs. Net.$2.90

Electronic Photoflash Kit
$285O Ideal for color or black and

white photography.
1/700th-of-a-second flash;
50 watt/second output. Synchronizes
with any camera with X or O shutter.
(Less battery.) Shpg. wt., 4 lbs.
Model Y-244. Net only .. ..$28.50

Code Practice Oscillator Kit
$ 95 Ideal for beginners learning
3 the code. Transistorized cir-
cuit. Operates for months
from single penlight cell supplied. Clear,
erisp 500 eycle tone. Jacks for head-
phones; screw terminals for key. ! 1b.

Model Y-239. Net only . . .$3.95

Phono Oscillator Kit

‘“Broadcasts’’ recorded

$585 music through any standard

radio set up to 50 feet away.

No direct connection to set

required. Easy to bnild—fun to use.
Shpg. wt., 2 lbs.

Model Y-760. Net only. . $5.85
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Buttin By fon— ALLIED knight-kit

knight-kitLow-Cost Tube Tester Kit
Model Y-143

« With 16 Filament Voltages
« 600 Latest Tube Types Listed
« Easy-to-Read 414" 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 types,
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 econnee-
tions. Single-unit, pre-assembled 10-lever function
switch simplifies and speeds assembly. Up-to-date
illuminated roll chart lists over 600 tube types. Counter

oo

Knight

knight-kit RF Signal Generator Kit
Model Y-145 Build this wide-range, ex-

$ 7 5 tremely stable RF signal gen-
1 9 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 mc. Has built-in 400-cycle sine-wave
audio osecillator for modulating RF; audio
is also available externally. Features high-
stability Colpitts circuit. 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-

model case, 5 x 14 x 10”. Easy to build. 14 ibs.

Model Y-143, Net only

Y-142. Portable Case model. 15 lbs. Net
Y-141. Picture Tube Adapter. 1 lb. Net . ..

Transistor Checker Kit

$0Q50 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 Ibs. .

Model Y-149, Net only. . . $8.50

ALLIED RADIO

31950 Checks condition of all

wound coils that require no adjustment.
7 x 10 x 5”. Shpg. wt., 11 lbs.

Model Y-145. Net only .. . ..

.$29.75

..$19.75

knight-kit Vacuum Tube Voltmeter Kit
Model Y-125 * 200 4@ Movement, 44" Meter

$ 95 ¢ Includes AC, Peak-to-Peak
24 « Balanced-Bridge, Push-Pull Circuit
« 1% Film-Type Resistors

Top buy in an extremely stable, highly accurate VI'VM. Easy to
assemble—entire chassis is printed circuit board. Perfect for radio-TV
service work, lab and Amateur use. Features low-leakage type
switches; 1% film-type precision resistors; balanced-bridge, push-puil
circuit (switch to any range without readjusting zero set); zero center
seale and direct-reading db scale; 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; Response, 30 cycles
to 3 me; Ohms, 0-1000-10K-100K and 0-1-10-100-1000 megs; db,

—10 to +5. Includes all parts, tubes, battery, test leads and portable
case, 734 x 514 x 4-4”. Easy to assemble. Shpg. wt., 6 lhs.

A YRS, NGt BB o - ma ) 5. Bl au < ms epesTd $24.95
Y¥-126. Hi Voltage Probe; extends DC to 50,000 v.. ... . ... $ 475
Y-127. Hi-Frequency Probe; extends AC to 250 me.. .. . . $ 3.45

Flyback Checker Kit Sweep Generator Kit

types of horizontal output

$4375 Extreme linearity on a par

with costly lab instruments;

QUALITY

TEST INSTRUMENTS

knight-kit 1000 Chms/Volt VOM Kii

Model Y-128  Exceptional accuracy and ver-
$ 95 satility at amazing low cost.
16 Ideal for service shop, lab or
Amateur use. Large 4347, 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 ranges include: 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 +69 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 guality
instrument. Shpg. wt., 214 lbs.

Model Y-128. Net only .$16.95

6V-12V Battery Eliminator Kit
53 295 High current rating; eontin-

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 hecker Kit

$ 50 Tests capacitors whilein the
circuit! Has widest runge—

transformers and deflection
yokes, as well as TV linearity and width
coils. 414” meter; widest range in its
field. Shpg. wt., 6 lbs. ‘

Model Y-118. Net only. ... . .$19.50

fundamentals to 250 mc;
output flat within 1 db; electronic
blanking. Easy, money-saving assem-
bly. Shpg. wt., 16 lbs.
Model Y-123. Net ouly... ..  $43.75

20 mmf to 2000 mfd. Ex-
clusive circuit for cancelling lead capa-
city. “Magic Eye’ indicator. Save 60%
over factory-wired units. 5 Ibs.

Model Y-119. Net only. .. .. ..$12.50

Ar‘
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ADVANCED-DESIGN INSTRUMENTS FOR SERVICE, INDUSTRIAL AND RESEARCH USE
IN EASIEST-TO-BUILD, MCNEY-SAVING KIT FORM

knight-kit 20,000 Ohms /Volt VOM Kit
Model Y-140 Outstanding qjuality and per-

$ 50 formanece at money-saving
29 low price. Features 1% pre-
cision multip'iers; 415" meter

accurate within 2% of full scale deflection;
50 microamp sensitivity for 20,006 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-
gistance, 0-2000-200,000 nhms and 0-20
meg.: DC ma, 0-0.1-10-100; DC amps,
0-1-10; Decibels, — 30 to 4+ 63 in =ix ranges.
Moisture-resistant film-type resisiors 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
markings; size 634 x 534 x 33;”. Easy to as-

knight-kit High-Gain Signal Tracer Kit

Model Y-135
$2650 which permits visual and
aural signal tracing of RF, IF,
video and audio circuits. Has highest gain
wn 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 probe. 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
external 280 volts B+4. With all parts,

A remarkable value in an
easy-to-build instrument

knight-kit 5” Wide-Band Oscilloscope Kit

Model Y-144 « 5 mc Width for Coler TV

$ « Horizontal Sweep tc 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 wiring harness assure wiring accu-
racy and cut assembly time. Ideal for lab use, color
TV servicing and high frequency applications. Wide
sweep range—I15 to 600.000 cps. Vertical response,
+ 3 db, 5 cps to 5 me; only 1 db down at 3.53 nic color
burst. High vertical sensitivity of .025 rms v/inch.
Input capacity, 20 mmf. Outstanding features: cath-
ode follower inputs; 2nd anode provides 1400 volts
high-intensity trace; push-pull amplifiers; positive and
negative locking; frequency-compensated attenuator;
Z-axis input; one volt P-P calibrating voltage; astig-
matism control; retrace blanking eircuit; DC position-
ing eontrol. Includes CRT. 1414 x 95 x 16”. 40 lbs.

semble. Shpg. wt., 5 lbs. tubes and probe. 7x10x5” 12 lbs. Model Y-144. Net onlv . $69.00
Model Y-140. Net only . . $29.50 Model Y-135. Net only .. .$26.50 Y-148. Demodulator Probe. Net .. .. s 3.45
Y-147. Low Capacity Probe. 12 mmf. Net . ... $ 3.45

(mpnt s L knight-kit 5” General-Purpose Scope Kit f

Model Y-146

34900

Only $4.20 down

Feature for feature the world's hest oscilloscope kit value. A stand-
out In its class with all these fine features: Printed Circuit wiring
baard and laced harness for quick, error-free assembly. Phantastron
Sweep Circurt for high linearity of sweep from 15 to 150,000 cps.
25 Millivolts Per Inch Sensitivity—3 times that of similarly priced
scope kits. Calibration Voltage—1 volt peak-to-peak square wave,
fully regulated. Vertical Amplifier—irequency response + 3 db,
3 tps to 1.5 me (+ 6 db to 2.5 mc). Includes: Directly coupled
positioning controls; retrace blanking circuit; frequency-compen-
sated vertical input attenuator; positive and negative internal
sync; high 2nd-anode voltage for high-intensity trace; input capac-
itv, 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 diree
to scope for instant comparison. Shpg
wt., 5 1hs.
Model Y-136. Net only.... ..$12.75

Resistance Substitution Box

Easily determines resistor vaiues required in a circuit.

$595 Makes available 36 stundard 1-watt resistance values in
2 rarges between 15 ohms and 10 megohms, with 109,
accuracy. Slide switch selects range; 18-position switech
for value selection. Shpg. wt., 2 lbs.
Mod21 Y-139. Net only

$ 5.95

Avudio Generator Kit R/C Tester Kit

e Capacitance Substitution Box

: Makes it easy to find capacitor values needed in a circuit.
- ’ : $[95 Provides 18 standard values from .0001 mfd to .22 mid,

. + 209%. All values are 600 volt, except .15 and .22,
which are 400 volt. 18-position selector switch. Shpg.
wi., 2 lbs.

Model Y-138. Net only

'$ 5.95

EASY TERMS AVAILABLE

e b e~ =

eps to 1 mc; less than 259,
distortion ; 600 ohm output.
1deal for hi-fi testing; offers the flat re-
sponse of a lab standard. Shpg. wt.,
16 lbs.
Model Y-137. Net only... .. $31.50

$3 1 50 Excellent design; range, 20

resistance. Balanced-bridge

circuit; indicates power fac-
tor; tests capacitors at rated voltage.
Large, easy-to-read dial and ‘‘magic
eye.” Shpg. wt., 10 lbs.
Model Y-124. Net only. ..

$1950 Measures capacitance and

$19.50
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knight-kit All-Band Amateur Receiver Kit
Model Y-726 « Tunes 540 kc to 31 mc

« Built-in Q-Multiplier

$ 50 » Constant Running HF Oscillator
« Worthy of the Advanced Ham Operator
e Printed Circuit Bandswitch

Only 3$10.45 down ¢ Printed Circuit Board o 1.5 (v Sensitivity

A sensational communications receiver value with all the
selectivity, sensitivity and features of high-priced com-
mereial units. Uses printed circuitry throughout, includ-
ing the exclusive new KNIGHT-KIT printed circuit band-
switch, for remarkably easy assembly. Covers 540 ke to
31 me in 4 ranges; calibrated, electrical bandspread on
80-10 meter Ham bands; slug-tuned Hi-Q coils; contin-
uous, VR tube-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; delayed AVC; provision for erystal calibrator
(below). Sensitivity, 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, bandspread, band selector, Q-muitiplier selec-
tivity, Q-multiplier tune, null-off-peak, BFO pitch, RF
gain, AF gain, BFO-MVC-AVC-ANL, off -stby-rec-cal,
antenna trimmer, and phone jack. Cold-rolled 4" steel
chassis. Handsome metal cabinet, 10 x 10 x 1614". (Less
phones, 8-ohm loudspeaker and S-meter.) 23 lbs.

Model Y-726. Amateur Receiver Kit. Net. ... . $104.50
Y-727. S-Meter Kit for above. 1 1b. Net....... .. $9.50

knight-kit 100 K¢ Crystal Calibrator Kit
Model Y-256 Crystal frequency standard at very low
cost. Gives marker every 100 ke up to
$ 1 50 32me. 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 WWV;
On-Off switch. Complete with tube, crystal, all parts
and easy-to-follow instructions. Shpg. wt., 1 Ib.
Model Y-256. 100 Kc Crystal Calibrator Kit.
Net only
ORDER BLANK

Ship me the following KNIGHT-KITS:

Knight=KitsS ror 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-assembied
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, 834 x 1014 x 81{”. With tubes and all parts for
easy assembly. (Less crystal and key.) Shpg. wt., 19 lbs.

Model Y-255. 50-Watt Transmitter Kit. Net only. .. ... .. ... $38.95

Model Y-725

59850

Only $2.85 down

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 elicks 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. Output: 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

il
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Model Y-253

$585

ALLIED RADIO

ALLIED RADIO, Dept. RE2 100 N. Western Ave., Chicago 80, lll.

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 be 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
for precise calibration adjustment. With all parts and
handy plasticized SWR chart (less meter). 214 x 3 x 434",
Shpg. wt., 114 lbs.

Model Y-253. 'Z” Bridge Kit. Net only. .. . ..%5.85

Quantity Description

Model No.

404-PAGE

ALLIED

CATALOG

$..........enclosed. (For parcel post, include postage — express is shipped collect).

My Down Payment in the amount of $..

ALL PRICES NET F. O. B. CHICAGO

. is enclosed. Send Time Payment form.

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
1958 ALLIED Catalog is your complete Buying
Guide to the world's largest stocks of every-
thing in Electronics.
0 Send FREE 404-Page 1958 ALLIED Catalog.



www.americanradiohistory.com

According to Hunk, you can save a lot
of work by “fizing the audio first!”

S usual, whenever technicians get
together, the conversation took
off on a single track. These
two had scarcely greeted each

other before the talk turned to shop.
Hank, the older of the two, couldn’t
get a word in =dgewise, as Bob, a
youth of 20, yakked about a job that
was giving him fits. After patiently
listening to the woes of the youngster
for all of 5 minutes, Hank finally got
in a word.

“You may be making the job tougher
than it really is. I can recall that very
thing happening to me a couple of
times, before I got wise to what I was
doing wrong. I think you’ll find out that
it payvs off in the long run to fix the
sound first.”

Bob was all ears as Hank cleared his
throat to go on. “I recall a Du Mont
RA-302 that was a dilly! It came in
with a case of atdio buzz and a picture
with white lines spaced about 2 inches
apart throughout the frame. Here, let
me sketch the circuit so you’ll be able
to follow better.” Hank pulled out a
pencil and traced a schematic on the
back of an envelope (see Fig. 1).

“Notice,” the veteran continued,
pointing to a network connected to the
C-R tube’s grid, “how retrace blanking
is provided for. I sized up the problem
as a defect somewhere in the vertical-
retrace blanking section. The scope
showed that thke blanking spike was
apparently OK but it certainly wasn’t
doing its job. I went through the circuit
as carefully as a miser counts his
noney.

“Every part was tested, but I couldn’t
find anything wrong. One at a time I
substituted every part, but it was no
soap. By this time I was a little groggy.

MAY, 1958

Boy, was I but thoroughly pooped!”

Did you give up?

As Hank paused to get his second
wind, Bob prodded him. “What hap-
pened then—did you give up?”

“You don’t give up in this business,
Bob! You may execute what is known
in military circles as a strategic with-
drawal to pull yourself together and
regain your self-esteem, but you never
give up.

“No, I didn’t quit. But I did take a
5-minute break, off by myself, with a
coke and a cigarette. That always helps.

“Then I got a bright idea. Why not,
I asked myself, work on that other
problem, the buzz? I'll have to fix it
anyway, why not now? So, I shifted
the attack and began investigating the
buzz. This proved brilliant!”’
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By HARRY M. LAYDEN

“How come?”’ Bob wanted to know.
“I don’t see . . .”

“You will!” Hank cut in. “You will!
I knew that buzz usually comes from
either the sync pulses or the vertical
sweep. It’s easy to identify which is
which. Simply kill the vertieal oscil-
lator. If the buzz persists it’s not the
source.

“In my case, the buzz disappeared
the instant the vertical oscillator was
pulled! Replacing the tube brought
back the buzz. There couldn’t be any
doubt now about where the buzz was
originating. Somewhere, somehow, the
vertical sweep was getting into the
audio.”

Hank paused to light a cigarette be-
fore continuing. “It didn’t take long to
find the answer. The scope showed the
spike at the B-plus point feeding the
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Fig. 1—Partial circuit of the Du Mont RA-302.
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audio output tube, even with the output
tube out of its socket!

“This B-plus point is at 285 volts
and is the negative return for this
boost supply filter capacitor,” Hank
said, pointing at a 10-uf electrolytic in
the drawing.

“It’'s a semipolarized unit and filters
and decouples the boost voltage. As long
as it does its job, there’s no problem.
But let it develop a high power factor
or lose its capacitance, then you're in
trouble!

“Look here,” Hank said, pointing to
a spot on the schematic, “the boost volt-
age is the feed source for the vertical
oscillator. I figured that vertical spikes
would be transferred to the 280-volt
B-plus if this decoupling capacitor had
given up the ghost. It would then be
working as a coupling device rather
than the decoupler it was intended for.
In less time than it takes to tell, I
bridged it with a test capacitor, and
both retrace lines and buzz vanished.”

“The problem was licked, and was I
relieved!” Hank heaved a sigh of relief,
as if he had been reliving the experi-
ence all over again.

A matter of logic

“But those retrace lines,” Bobby per-
sisted, “what about them? How did they
get into the picture?”

Hank smiled a bit, as he rejoined,
“I was afraid you’d ask that. The an-
swer is so ridiculously simple that I
guess you'll put me down as a real
boob for not realizing it sooner.

“But that’s the trouble with second-
guessing. The second time around,
things get so simple we begin to suspect
that the simplicity was in our own
mental chemistry,” Hank mused out
loud.

“If you trace out the first anode cir-
cuit, you can’t miss the answer to your
question. It’s connected directly to the
boost voltage! See what I mean! The
first anode voltage containing the un-
filtered vertical spikes was intensity-
modulating the C-R tube’s beam at the
spike repetition rate.

“It never occurred to me to check the
first anode with the scope. It’s rarely
suspect in retrace problems and we
humans are creatures of habit. I just
didn’t associate the two. The point that
has stuck with me,” Hank went on,
“is that I could have spared myself a
lot of grief by fixing the audio first.
There’s good logic behind it!”

Bob was visibly ineredulous. “I don’t
get it. It just happened to work out
that way. Why do you say fixing the
sound first has logic behind it?”

“For two very good reasons,” Hank
replied. “First, and you’ll probably
agree, the sound section of a TV set is
usually more straightforward and less
complicated than the video section.
Consequently, it’s easier to trouble-
shoot than the more complicated picture
circuits. And second, TV sets as a
general rule come into the shop with
one defect at a time. There may be
multiple symptoms, but there is usually
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Fig. 2—Circuitry between the ratio detec-
tor and video detector in a Phileo 52-T2157.

only one major defect in the cause of
them all.

“Even where the symptoms stem
from separate and distinet causes, it’s
no harder to attend to the sound first.
It will have to be fixed before the job
is finished anyways, and, as it may
save you trouble, why not do it first?

“I think you’ll be playing the game
with the odds in your favor since curing
the sound symptom sometimes cures
the video symptoms automatically.”

Conquering a monster

“You may be right,” Bob conceded.
“But I don’t think it will work out that
way with the job I've got on the bench
now.” The doubt in his mind showed
itself in his tone.

Hank looked at his watch, and said,
“I've got a few minutes. Let’s go by
the shop and look at this monster.”

A Philco 52-T2157 was set up on the
bench for a sweep inspection of the if
curve. Bob turned the equipment on,
and a nice if curve was displayed on
the scope.

“My trouble,” Bob explained, “is that
sound is getting into the picture, and
the sound itself seems to have a high
noise level.” He manipulated the marker
generator to show Hank that the clean
bill of health he had given to the if
circuits was justified.

Hunk asked to see the service litera-
ture, and went into a huddle with it
for a few moments. “Now, Bob, let’s
see what we can do about cleaning up
the sound. As a first step, let’s redraw
the ratio detector circuit for quick
reference (see Fig. 2).

“From what we know about the quiet-
ing action in ratio detectors (they de-
pend on the relatively long time con-
stant provided by the electrolytic and
the load resistor), it would appear that
something is wrong right here,” Hank
said, indicating the 2-uf electrolytic and
the 33,000-ochm resistor connected to the
ratio detector.

‘““Remove the sweep and scope equip-
ment and tune in a station,” he re-
quested. Bob’s description of the symp-
toms coincided with the facts; the noise
level was high and sound was definitely
getting into the picture. Seeing a vtvm
right at his elbow, Hank set it up for
minus de on the 10-volt range. When
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the meter was applied across the elec-
trolytic, instead of a normal steady dec
reading, the pointer fluctuated in step
with the sound!

“I thought so!” Hank exclaimed.
“Bridging the electrolytic with a test
capacitor cleared up the trouble.” The
noise was gone but, more amazingly,
there was no sign of sound interference
in the picture!

Bob stood there speechless. “I don’t
get it,”” he stammered. “How, why, this
just can’t be! Where’s the conneec-
tion? . . .”

Hank left him in the dark for a few
moments, enjoying his evident discom-
fort. “It’s like 1 told you before, Bob,
fix the sound first,” Hank pointed out.
“With this electrolytic open, quieting
action was lost and the sound was
getting into the picture circuits by
way of the video detector.

“As you can see from the diagram,
the video detector’s cathode returns
through the coil and the 33,000-ohm
resistor to the ratio defector. If this
point isn’t tied down to ground through
the electrolytic, it floats and the un-
suppressed audio modulates the video
detector.”

The explanation evidently rang a bell
as Bob’s face lit up with a giant smile.
“Well, what do you know,” was all he
could think of. Then he was quiet for
a few minutes. At last he broke the
silence with, “You know, Hank, I
think you have something there in that
idea to fix the sound first.

“Last week I had a job in here,
where there was neither picture or
sound. There was a raster, but that was
about all. I spent a lot of time in the
video and tuner circuits and didn’t find
the trouble there. It was the audio out-
put tube. It had gone dead. The cathode
was the B-plus source for the if strip.”

“I could have saved a lot of time if
I had started the probing in the sound
section. Well, we live and learn,” was
his sage conclusion.

Hank nodded in agreement, and
added, “You’ll find out, as I did, that
a lot of those so-called tough dogs are
really only as tough as we make them.”

“T know what you mean,” Bob an-
swered, and then, with a twinkle in his
eye, added, “Especially the ones that
bark the loudest!” END

RADIO-ELECTRONICS
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Battery-powered unit

18 also a voltmeter and ammeter

DETECTOR

id

(Above) Completed in-
strument.

(Right) Closeup of lay-

out on phenolic board.

Board is held in place
by meter terminals.

By TED LADD

BATTERY-powered null detec-
tor for ae bridges is very de-
sirable from the standpoint of
complete isolation from the
power line. This -ype of instrument is
free from the hum and interaction
troubles common to line-operated de-
vices, and requires no warmup time.
Hewever, a null detector employing
battery type tubes will be mierophenic
unless extraordinary precautions are
taken in its mechanical design. Aiso,
such a unit is expensive to operate.
Both A and B Latteries are required
and because of the high current drain,
loug life cannot be expected. The B
battery type tubes will be microphenic
overnight if the instrument is left run-
ning when not in use. These factors re-
sult in rather expensive upkeep. A fur-
ther disadvantage is the relatively
large size and weight of the batteries.
The shortcomings of the tube type
null detector can be overcome by using
a transistor circuit. A transistor type
instrument can operate from one small,
cheap 1.5-volt cell. It is nonmicrophonic,
light, rugged, and requires no warmup.
Its current drain is so low that no dis-
aster results fram forgetting to turn
the instrument off — even if it is left on
for long periods. You may accidentally
leave it on overnight.
The all-transistor null detector de-

MAY, 1958

e
GROUND
&J2

D2

TO R7,R8
JUNCTION
D1

METER TERMS

scribed here is designed for economical
and reliable operation. It is self-
contained, small (only 7 x 5 x 3 inches),
weighs 1.5 pounds, and its de require-
ments are low (4.4 ma maximum at 1.5
volts). In addition to its intended use
as a balance indicator for ac bridges,
it has numerous applications where
sensitive ac indicators are required.

Instrument circuit

Fig. 1 is the complete circuit of the
null detector. This is seen to be similar
to the amplifier—rectifier type of
vacuum-tube voltmeter. There are three
major sections: an input-signal voltage
divider (R1 to R8); a four-stage R-C-
coupled, high-gain, low-noise transis-
tor amplifier (TA-11); and an indi-
cator circuit (C, D1, D2 M, R10). The
indicating meter is a 0-50 de micro-
ammeter.

The Centralab TA-11 is a factory-
made miniature unit. It is 1.175 inches
long, 0.665 inch wide and 0.250 inch
thick. The complete circuit of the
TA-11 can be found on page 106 of the
January, 1958, issue of RADIO-ELEC-
TRONICS. Seven pigtails, numbered as
in Fig. 1, are provided for external
connections. This completely fabricated
amplifier saves most of the assembly
and wiring time required to build the
null detector—46 soldered connecticns
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are redybed to the 7 pigtail connections.
All capdeitors, fixed resistors and low-
noise tfansistors that make up the
four-staye amplifier are in the sealed
packagdl Fig. 2 shows the frequency
responsfl of the TA-11.
The ifput voltage divider (R1 to R8
togethell with RANGE switch S1) pro-
vides aflcoarse gain control, while po-
tentiomfiter R9 provides fine control.
The vgtage-divider resistance values
specified in Fig. 1 limit the maximum
input sinal to 10 volts rms. A voltage-
divider fresistor string may be worked
out forfl higher voltages, if desired. I
needed l small variations of voltage
range Hptween steps A and E of switch
S1 and | large reduction between F and
G. Thefuse of 5% resistors resulted in
the oddfivoltages shown in Fig. 1. How-
ever, ybu may prefer to work out a
dividerflgiving integral voltage values
and evdn steps (such as 10 to 1), par-
ticularl® if the instrument is to be used
also asflan ac voltmeter—millivoltmeter.
The fistrument has an input resist-
ance off approximately 81 megohms on
the 10-Folt range, 71 megohms for 9.1
volts, f1 megohms for 7.3 volts, 41
megohifis for 4.2 volts, 21 megohms for
1.75 vdits, 1 megohm for 115 mv and
91,200 Phms for 11 mv. These high in-
put rdbistances, uncommon in most
transisfor devices, make loading by the
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A, ILLUMINATED SI3N-
A-RAME, Visible foy
blocks. Brightly Cit
with s:x f ashing
lamps. Dicuble - “sced,
large—<8&” by 24"~
gives 10> identi‘iza~
tion te »our store or
shop. Meunting kacd-
ware is includec.

B. ILLUMINATED SPE-
CIAL-MESSAGE SIGN.
Carries you- name, or
tells any hriel mes-
sage you se_ect Ideal
for windowe or interi-
ors. 37" by 14" Uses
two 30-watt bulbs. Kit
of letters ard mimer-
als is includad.

4@',

1é7n

L..DEPLAY BACKDROP,
Ar-gnge this ahandy
sack-1p display te
meet wour edvectising
neecx Naterpial is
Jenibla, car be eurved
or wi__ mount f£at. Fo-
windew trim, ‘salls, or
couke=fronts. Two36”
324" designs pex strip.

D. ©LANT TUBE CAR-
TONL ZEye-erresting ..
irdzates the quality
comrdonents you in-
stall and sell.

E. pCOR, WINDOW
CECAL Meat attrac-
tive. mew dry-apply
type. 12" diameter.
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..GENERAL ELECTRIC’S

At

Color-keyed to the G-E tube
carton-symbol of quality!

Here is your chance to give your shop-front
and windows eyz-appeal with “sell”. Colors
of all eleven new General Electric signs and
displays match handsomely the famous G-E
tube carton. Quality appearance is keyed to
high quality of product—a message every
passerby is sure to read.

Attractive and modern, General Electric’s
color-keyed signs and displays also stand
for leadership. They identify ycur shop as
a source for television repairwork done to
professional standards, backed by up-to-
the-minute facilities.

All your display needs are met by smart
new G-E designs — from an eye-catching,
easy-to-apply door or window decal, to
metal and illuminated outdoor and indoor
signs...plus colorful utility items like the
electric clock and thermometer.

These brand-new signs and cisplays are
waiting for you now at your General
Electric tube distributor’s. Ask him how to
obtain them! Distributor Sales, Electronic
Components Division, General Electric
Company, Owensboro, Kentucky.

< SERVICE CLOTHING, smartly styled, also is available. Gar-

ments are color-keyed to new G-E signs and displays—
‘give that professional look. Durable, launder easily.

<« SERVICE CASES in three useful sizes—small, medium, and

large—match color-theme of General Electric displays.
Now you can carry with you neatly, compactly, everys
thing you need f[or making home service calls!

Pagfess /s Ovr Most Important Product

GENERAL 3 ELECTRIC

$1-11-302

METAL FLANGE SIGN. A display -
workhorse. Double-faced.
Mount it anywhere! Compact—
15" by 12”"—handy for building
corners, delivery entrances, and
other side locations.

ILLUMINATED CLOCK, electric.
Both useful and advertises your
business. Easily read—16" diam-
eter—with long-life bulbs. Hang
on a wall, or mount on a counter
(easel is provided).

' ER-WALL-WINDOW SIGN.
gnated. Use it anywhere in

the attractive display on
des. 15” by 11%2” by 5",

OUTEOOR-INDOOR THERMOM-
ETER] Tells temperature accu-
ratelly. Every viewer will see
youdl advertising message. Re-
placilable front. 12” diameter.

= : W

i _ —
- | EEENE %
Tv!nAn'n /

o

HANGING METAL SIGN, For shop
front or service entrance. Mes-
sage both sides, plus your name-
plate. Large—48” by 36”—easily
seen, Hanging hardware is in-
cluded; lights are available.

MEIAL TACK-ON SIGN. Narrow,
smart dimensions—14” by 42”7,
Fabten against building, or
mdhnt asafree-standing display.
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F For color or back and white in
[

areas formerly using Conicale

and Conical }/ayi!

for the Ubimate in color
receplion or black and white

TRIO COLOR ANTENNAS FEATURE THE

magnaychrome

element system

FOR:
high forward gain
Shaper. Cleaer Pictures High Signal-to- Noise Ratio
flat frequency response

Inproved Contrast on Black & White

7@15/&*/ ?e}ormfzdi/m of the Color Signal

highest front-to-back ratio

For freedom From Co-channel Interference

Mardfacturing Company
GRIGGSVILLE (LLINOIS

Export Sales Div., Schee! International Inc.,
5909 N. Lincoln Ave., Chicago, U,S.A.
Cable Address: HARSCHEEL
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RI-R8=5%

TA-11 AMPLIFIER

0-50 yA (DC)

R82240n

RI, 2—10 megohms

R3, 4, 5—20 megohms

R6—910,000 ohms

R7—91,000 ohms

R8—240 ohms

R9—pot, 25,000 ohms, linear taper, 109,
R10—1,000 ohms, 10%,

All resistors Y>-watt 5% unless noted
BATT—I.5 volts, penlight D-cell or mercury cell
C—0.1 uf metallized fubular, miniature
DI, 2—CK705 {Raytheon)

JI, 2—3-way binding posts (see text)

M—0-50 dc microammeter

Sl—single-pole |l-position, nonshorting
rotary switch (see text}

S2—spst switch on pot R9

TA-1l1—Centralab 4-stage R-C-coupled
transistor amplifier

Chassis box, 7 x § x 3 inches

Perforated phenolic board, 34 x 34 inches

Battery holder, for battery used

Miscellaneous hardware

Fig. 1—Circuit of the handy test instrument. Use of a
TA-11 printed circuit amplifier makes it easy to build.

instrument negligible.

The amplifier’s output-signal voltage
is developed across a 1,000-ohm re-
sistor, R10. This voltage is coupled to
the meter circuit through a 0.1-uf ca-
pacitor, C. The meter rectifier consists
of two germanium diodes, D1 and D2.
In the absence of an input signal, there
is no deflection of microammeter M,
hence no zero-set adjustment is ve-
quired and the instrument is ready for
operation as soon as it is switched on.

The unit’s voltage response is very
nearly linear.
The miniature amplifier requires

connections only to the input, output,
ground, battery and gain control
through its seven pigtails. The total
current drain is between 3.6 and 4.4
ma dec, depending upon individual tran-
sistor parameters and resistor values
within the amplifier. Since the current
drain is so low and the instrument is
usually used intermittently, I use a
penlight cell to power it. This cell is
seen in place in the photos. However,
a larger, size-D flashlight cell or a 1.5-
volt mercury cell might be preferrable
in more rugged service because of their
greater milliampere-hour capacity.
With an input-signal voltage corres-
ponding to a particular setting of
RANGE switch S1, the meter will be de-
flected to full scale when GAIN control
R9 is set for maximum resistance be-
tween its arm and ground and will be
at zero when R9 is set for minimum re-
sistance between arm and ground.
Thus, by adjusting S1 and R9, the op-
erator has excellent control of detector
sensitivity during bridge-balancing ad-

justments.

Maximum amplifier gain, which I did
not need, may be obtained by applying
the input signal to point H on the
voltage-divider string. Full-scale de-
flection of meter M then is obtained
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with an input signal of only 30 mv 1ms.

Construction kinks

No attempt was made to subminia-
turize this instrument, although you
could easily make it smaller. My in-
strument is built into an aluminum
chassis box 7 x 5 x 3 inches. It could
be fitted into a meter box and, if a 1- or
1.5-inch diameter microammeter, a min-
iature selector switch and a dime-size
potentiometer are used, it can be made
pocket-size. Photos show construction.

All circuit components except the
RANGE switch (S1), input voltage-
divider resistors (R1 to R8), on—oFF
switch (S2), potentiometer (R9) and
the input binding posts are mounted
on a 3¥%-inch-square panel of perfor-
ated phenolic held by the microam-
meter terminal screws. The leads from
the TA-11 capacitor C, resistor R10 and
diodes D1 and D2 are passed through
nearby perforations in the board and
are interconnected underneath to com-
plete the wiring. This is a labor-saving
arrangement somewhat similar to a
printed circuit. Solder lugs, held by
Y% -inch 6-32 screws and nuts, are pro-
vided for connections to the external
components (see photos).

The battery is held in a bracket tyvpe
holder mounted on the circuit board.
Select this holder for the battery you
intend to use. Leads from the holder
are passed through the nearest per-
forations and connected under the
board. Leads from the meter terminal
screws are also passed through per-
forations in the board.

The INPUT terminals are three-way
binding posts on a phenolic strip (Na-
tional FWH assembly). However, con-
ventional insulated binding posts may
be used. They should be spaced on %-
inch centers to accommodate standard
plugs and patch-cord assemblies.

RADIO-ELECTRONICS


www.americanradiohistory.com

TEST INSTRUMENTS

The ON—OFF switzh (S2) is attached
to the GAIN control potentiometer (R9).
This potentiometer is mounted on the
front panel below the meter.

Since a T-position selector switch is
not easy to get, a standard 11-position
switch is employed with a removable
stop placed at the seventh position. Re-
sistors R1 to R8 are soldered directly
between the lugs of this switch.

Use the shortest practicable leads in
making connections under the circuit
board. Be careful when soldering the
leads from the amplifier and diodes. To
prevent heat damage to these compo-
nents, hold the lead with long-nose
pliers during the soldering operation
and until the joint has cooled.

Observe battery, meter and diocde
polarity. Failure to do so will cause
downward deflection of the meter and
may damage the amplifier. Also, be
sure to follow the manufacturer’s num-
ber coding of the TA-11 amplifier leads.

Standard %-watt carbon resistors
are specified for the input voltage di-
vider (R1 to R8). The tolerance of these
resistors is entirely satisfactory when
the instrument is used as a null detec-
tor and the RANGE switch serves only
as an uncalibrated coarse gain control.
However, precisian resistors are re-
quired when the instrument is also used
as an electronic ac voltmeter—millivolt-
meter and a voltage divider is worked
out for standard full-scale voltage
ranges.

Final check

Check all wiring carefully before
clipping the battery into its holder and
closing the ON—OFF switch. Incorrect
connections can damage the amplifier
if the battery is connected.

After verifying that all wiring is
correct, run a complete check on the in-
strument: Throw switch S2 to OFF. Set
potentiometer RE to zero-gain position.
Set switch S1 to position A (10 volts).
Connect an audio oscillator to the
INPUT terminals. Set the oscillator to
1,000 cycles. Set the oscillator’s output
control to zero position. Switch on the
oscillator and allow a 5-minute warm-
up. Turn on switch S2. Set potentiom-
eter R9 to maximum-gain position. Ad-
vance the oscillator output until
full-scale deflection of microammeter M
is obtained. Run potentiometer R9 up
and down to check for smooth control
of gain. Reset this control for full-scale
deflection of tha meter. Check opera-
tion at each of the settings of the RANGE
switch, using correspondingly lower
output voltages from the oscillator. A
voltage calibration of the microam-
meter scale may be made (against an
ac vtvm connected in parallel with the

-~
o
o

“
~
©
a
=z
z
<
o

Fig. 2—Frequency response of the 4-
stage amplifier.
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CONTROL REPLACEMENT REC/OMMENDATIONS
FOR 18,000 TV MCDELS!

A SAMS FIRST!
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Sl nothing
else
like

it!

The most con
for TV Contjols ever published —re-
placements fr 18,000 TV models—
covers virtuflly every TV set pro-
duced from P47 to 1958!

ent control is currertly
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tc meet “‘Industry Part
ifications!

dustry Part Number”
ycu quick, easy selec-

e Every replac
available ang

Exclusive
system gives

—avoids neddless duplication!

e Saves you tine in selecting proper re-
placement gontrols—saves ordering
time too. G#id= actually pays for it-
self the firs@itirye you use it on a con-
trol repair jpb!

HOWARD W, SAMS & CO., INC. l
Order from your Slams Distributor today, or l

mail to Howard . Sams & Co., inc., Dept. 2-E8
2201 E, 46th St., 1&dianapolis 5, Indiana

Send......copy(iel) of ®"Replacement Gulde for TV Con- l
trols.” My (check) fno12y order) for $...... is enclosed. l
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(% Name...........
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You can rely on QUAM SPEAKERS

in every SOUND

SYSTEM installation

You get trouble-free
operation and excellent

sound reproduction with
Quam Adjust-a-Cone Public
Address Speakers. Their wide

frequency response range and
heavy rugged construction

assure you of complete

customer satisfaction.

Quam—and only Quam

i

Lowest possible flux loss
Accurate magnet alignment §
Precise centering and

voice coil alignment {
]

Greater heat and humidity
protection in outdoor
speakers

{

—gives you these important benefits:

> made possible by the patented U-Shaped Pot

. because of the patented Adjust-a-Cone

Suspension

\ with the new exclusive Humi-Gard Cone

Over 25 years of engineering ‘“‘know-how” is built into every Quam speaker.
EIA standards are rigidly adhered to, your assurance of top quality and

performance.

Write for your free copy of Catalog S-757, describing the complete line of

Quam Public Address, Outdoor an

d Intercom speakers.

QUAMthe quadfy Mbomﬂﬁqm spmkmmds
QUAM-NICHOLS COMPANY

236 EAST MARQUETTE AVENUE e CHICAGO 37, ILLINOIS

In Canada: §:- LR McLennan, Lid., 1624

RADIO-ELECTRONICS pays $3.00 for good cartoon ideas

and $15.00 and

RADIO-ELECTRONICS « 154 W. 14 St., New York 11, N.Y.

. T. R. Armstrong, Lid., 700 Weston Road, Toronto 9, Ontario

W. Third Avenue, Vancouver 9, B.C.

up for finished work

How Many Hours Have You Used
Your Stylus? (Phono Needle)

HI-FI EYE—THE RECORD PROTECTOR—
ean answer this honestly, CAN YOU? A
worn stylus WITH ONLY ONE PLAYING
can wipe all the highs from your valuable
records. A simple glance at HI-FI EYE tells
you the total hours your stylus has been in
use. Use this simple means to proteect your
valuable records. Easily installed. Operation
automatic. Designed to sell for $24.95.
SPECIAL INTRODUCTORY OFFER $14.95.
Don’t delay, order today. Guaranteed. §

from BURNING OUT!

Amazing New

% Costly TV Tube Replacements.
Tried and tested and proved 100¢

a well-known TV laboratory.
vision or Radio Cord into ** ‘Tube Guard.

+NO HOOK-UPS+NO ADJUSTMENTS TO MAKE
STOP TV and RADIO TUBES

""Tube-Guard"'
GUARANTEED To Extend The Life
of ALL TYPES of Electronic Tubes,
SAVE 320 to $100 Per Year On

effective for three vears and longer I)\
Just plug your Tele-
* which then

- v 3 . plugs into your electric outiet P to! t works
months warranty. No C.0.D.’s. California Tike o Rneostat. Adtomatically  comiroms applicacion
add 47%,. | of etectricity, eliminating currént surge which causes

tube burnout. iF.ne;! Insurance You Carl:_ bug—l-\‘/mkf

on Television & o Hi-Fi uthmen

E.L.S. Box 44739 | 3 Pl.nono?gxk'aphs . Tl;pe.]leconler.Et(‘ L szuoo, eral
. nly

Hancock Station Satisfaction Absolutely Guaranteed 0r Money Back

Los Angeles 44, Calif. Scott Mitchell House, Dept. T-RE, 611 Broadway, N.Y.12,N.Y.
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TEST INSTRUMENTS

oscillator at the INPUT terminals) at
any desired setting of S1—with poten-
tiometer R9 set for maximum gain.

Other uses

In addition to its intended use as a
bridge null detector, this transformer-
less instrument may be employed for
other purposes requiring a sensitive
ac indicator with high input imped-
ance:

Af signal tracer. With its negligible
lcading of a circuit under test, the in-
strument is well suited to signal trae-
ing in audio amplifiers and other audio
systems. For this purpose, connect a
shielded probe to the high INPUT ter-
minal and connect the low INPUT ter-
minal to the chassis (or B-minus) of
the system under test. The meter gives
visual indications of signal strength
and, if potentiometer RY, range switch
S1, and the meter scale are voltage-
calibrated, gain and loss may be deter-
mined from the deflections obtained at
successive test points.

Rf signal tracer. For this applica-
tion, connect a shielded, crystal type
demodulator probe to the high INPUT
terminal. Connect the low INPUT ter-
minal to the chassis (or B-minus) of
the system under test. As in the pre-
ceding application, the meter gives a
visual indication of signal strength.
Gain and loss may be determined from
successive deflections if the instrument
has been voltage-calibrated.

Electronic ac woltineter — millivolt-
meter. If the instrument is used as a
voltmeter, precision resistors will be
required for R1 to R8 (19 or better),
and the input voltage divider must be
worked out in the conventional manner
for the desired full-scale voltage
ranges. The instrument must be volt-
age-calibrated. Voltage calibration and
voltage measurements are made with
potentiometer R9 in its maximum-gain
position.

Ac ammeter. Here, the instrument
is first calibrated as a direct-reading
voltmeter. When a precision 1-ohm re-
sistor is connected across its INPUT
terminals, it then will indicate ac am-
peres. Ac milliamperes will be indicated
on the millivolt ranges. A battery-
operated electronic current meter of
tliis type has the advantage that both
input terminals can be above ground,
as they frequently must be when meas-
uring signal currents, without intro-
ducing the disturbances that line-
operated instruments do when used in
this manner.

Sensitive indicator.
high-impedance indicator, the instru-
ment has various applications: Tuning
indicator in filter adjustment and test-
ing. Resonance and intensity indicator
in field-strength meters utilizing modu-
lated rf input. Output indicator for
repetitively operated piezoelectric de-
vices. Hum-field locator when used with
an inductive probe. Leakage current
checker in small-signal ac devices. In
other words an extremely useful, gen-
eral-purpose instrument you’ll be glad
to own. END

As a sensitive,
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IF JOBS LIKE THESE

ARE "ON YOUR MIND”...

.« . but you can’t qualify because you lack

ADVANCED TECHNICAL KNOWLEDGE. ..

NEW FREE BOOKLET

It's crammed with facts and data—containing a time-proved plan to make
you ready for the big jobs and a high-salaried career now being offered in

PE VTR

ELECTRONICS — TELEVISION — BROADCASTING — GUIDED MISSILES - — INSTRUMENTATION
RADAR— COMPUTERS — AUTOMATION — ASTRONAUTICS — SER VOMECHANISMS

The want ads above are real ones . ..
they appear almost daily in magazines
and newspapers—all over the country.
They show how desperately the elec-
tronics industry needs trained men.
On the other hand, they give you a
good idea of what opportunities await
vou—if you get advanced technical
training now. And no wonder trained
men are needed! Look what’s happen-
ing in “astronauties,” of which the
earth satellite is just the most recent,
but by no means the ultimate example.
Computers, Radar, Aeronautical Elec-
tronies—all are booming—all nged
trained electronics men. Top manu-
facturers sold upwards of 13.5 billions
of dollars worth of electronic equipment
last year. By 1365 it’s expected the
radio-electronics industry will do about
22 billion dollars of business per year.
What do these figures mean to you?
They mean that thousands of new elec-
tronic jobs havz been added to the
great, expanding field of electronics.

LITERALLY THOUSAMDS ARE NEEDED!

You are needed-—for development, re-
search, design, production, testing, in-
spection, manu~acture, broadcasting,
telecasting, servicing. But you ecan
qualify only if you take time to advance
vour knowledge if you take 2
minutes right ncw to write for the free
CREI booklet, with no obligation.

SHORTEST DISTANCE TO A GOOD CAREER
IS CREl TRAINING

If you follow the plan outiined in our
free booklet, you will be in line for
promotion and pay increases in short
order. Read what these typical CREI
graduates have to say:

“In this time of l=ss than two years, I have
almost doubled my salary and have gone from
wire-man to engineering assistant and now to
junior engineer. I have CREI to thank.”-—Frank
A. Eckert, 22 Clover Lane, Levittown, Pa.

I chose CREI training upon recommendation of
two top engineers. Before I completed the course.
I became transmitrer chief of a 5 kw station.
I am now employec as a technician at a 100 kw
TV station and in spare time have a good TV
sales and service business.”—Arlie D. Patton,
203 Burke Ave., San Antonio, Tex.

By method, experience, and personnel
—CREI is equipped to teach you what

MAY, 1958

AERONAUTICAL ELECTRONICS—TELEMETERING — COMMUNICATION 5—MANUFACTURING

you will need when you translate your
study into work. As proof that CREIL
knows what industry wants, many
leading companies recommend CREI
training for their own personnel.
Among them: United Airlines, Cana-
dian Broadcasting Corporation, Trans-
Canada Airlines, Douglas Aircraft
Co., The Martin Co., Columbia Broad-
casting System, All-American Cables
and Radio, Inec., Gates Radio Co,,
Canadair Ltd., Federal Electric Cor-
poration, and U.S. Information Agency
(Voice of America).

TOP FIRMS LOOK FOR CREl MEN

A CREI diploma itself is ample proof
to many leading companies that a man
is worth hiring. Moreover, employers
contact us regularly for graduates to
fill good jobs. Our placement bureau
cannot keep up with the demands.
What do you want? To pass FCC
exams? Start your own business?
CREI has helped others reach these
goals, and can help you. Or, do vou
want to go after good-paying elec-
tronics jobs, secure, permanent careers
like those advertised above? Whatever
vour choice, CREI can help you as it

has helbed thousands of men—pro-
vided y@i have the ambition to follow
the plar
CREI ALS® OFFERS RESIDENCE TRAINING

CREI Residence School in Washington,
D.C. offfrs training at same high tech-
nical lgkel. Classes start at regular
intervalf. Qualified residence school
graduag@s earn degree: ‘“Associate in
Appliedl Science.” Check coupon if you
prefer Residence study.

VETERA

If eligifle for training under the new
G.I. Bili of Rights, check the coupon
for full} information.

Whatlls the
next gtep?
Certaifgly get
more tffforma-
tion. Mail the
coupond below
today, §r write
Capitofl Radio
Engifleering
Inst®ute,
Dept §145-Y,
322, ®&th St.
NW., fWash-
ington® 0, D.C.

.--------I1

NOT FOR BEGINNERS.
MAIL FOR FREE BOOKLET Jpmfpwispyegy
school education and ex- ||
1 perience in e eckonicsf, 1
5 d lize th d
i CAPITOL RADIO ENGINEERING INSTI UTE '}311!19h-lree\?elllfeechn?c:Ie:nowc:- ]
i ECPD Accredited Technical Institute Curricula ® Foundied 1927 f:‘!g :'0 m'akeﬁ good gﬂ
electronic jobs
g Dept 145-Y 3224 16th St. N.W., Washington 0, 0.C. | Tyou” can qualify  for i
1 Please send me your course outline and FREE illustratedli Booklet ﬁREI(E";Z‘ﬁo;E:er::e'S: 1
“Your Future in the New World of Electronics’ . . . d@scribing engc.e is not required for [}
I opportunities and CRE! home study courses in Practical Eectronic 3dmissiosn hfo IC)REI Resi- |
8 R ence chool.) Please
1 gttty UReieicsy | 6Il in the following in- |l
1 CHECK [ Radar, Servo and Computer Engineering Téhnology formation: I
I FIELD OF [] Electronic Engineering Technology Employed
{1 Broadcast (AM, FM, TV) Engineering Techiblogy I By e e [ ]
I GREATEST [ Television Engineering Technology Type of Work ]
1 INTEREST [ Aeronautical Electronic Engineering Technfllogy G [FEEEE YIS & e 0
T R Age l Education: i
1 | Years High School ... [ ]
i LT | = = I S (R
Years College ..o |
I City. . — - _Zone. . State. . M . ‘ Ele:cr:m"?csege
’ Check: ] Home Study [J Residence School [ Koreal} Veteran Experience
R R _R_R_N_RB_N N _EB B B B B B B BN F F B BF B B E N B F |
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TEST INSTRUMENTS

By J. H. SUTTON

F the thousands of vtvm kits
currently being sold and as-
sembled, probably very few
have their ac calibration con-
trol adjusted accurately. This is in con-
trast to the probability that most de
calibration controls are accurately set.

Assuming that the kit is a good one
and properly assembled, the builder can
adjust the dec calibration control to
near laboratory accuracy by using a
1.55-volt dry cell. However, the voltage
for adjusting the ac calibration control
usually comes from the power line,
either directly or through a stepdown
transformer, and here is the difficulty.
What precise value is the line voltage?

The instruction book may say to as-
sume that the line voltage is 117 or
that a stepdown transformer delivers
6.3 volts. Either assumption can be
wide of the mark. I figured on a 117-
volt line while adjusting my meter but
later found out, by reference to a labor-
atory meter, that line voltage was actu-
ally about 122. Here was an error of
4.5%, which might be additive to the
rated 5% error of the instrument.

A similar check of my meter showed
that the dc calibration control adjust-
ment had been quite accurate—the
deviation being less than 1%.

What is needed is a good, secondary
method of calibration (primary method
is with a laboratory standard meter)
the accuracy of which depends upon
the known value of a standard de¢ source
(a mercury or dry cell), the accuracy
of a de meter calibrated by such a cell
and a method of equating this de cali-
bration to an ac source.

Equating de and ac voltages is
achieved in the ordinary vom by rec-
tifying the alternating voltage and

N
RECT 1,2~ 100MA/130V RMS s‘ prat
\

DC AC
2.5K-5K 300-800n OMA
1 130V AN
R3 R2 Al \
RECT 2
i
AC-DC PROD COMMON PROD

AC LINE

Fig. 1—Basic calibrator cireuit.
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Is the ac scale

on your vtvm accurate?

Here’s a simple instrument to make

and keep it so

~h
¥

indicating the direct voltage on an ac-
equivalent scale. In a similar manner,
most vtvm’s equate ac to dc voltages
derived from the same source.

If, with our vtvm connected across a
given resistor, we can measure in
sequence a half-wave pulsating voltage
and a full-wave alternating voltage,
both derived from the same source,
then these voltages will be mathemat-
ically related to each other:

rms value of alternating full wave -
average value of pulsating half wave
0.71
0.32

or as mathematicians express the rela-
tion:

212

N 2.221

This relationship is used in the vom.
The basic circuit employed is seen in
Fig. 1. I have added an ac tap and
variable resistor R3. M is the meter
for our purposes a vtvm. RECT 1 and
RECT 2 are selenium rectifiers. When
RECT 1 is connected to the dc tap,
pulsating dc flows through resistor RI.
When RECT 1 is connected to the ac
tap, alternating current will flow
through R1. As R1’s precision does not
enter into the accuracy of the result,
it can be any resistor whose value is

alibrator

requirement is that its value remains
constant. R3 is variable in order to
adjust the voltage across R1 but it is
a convenience, not a necessity.

Selection of R1 depends partly upon
the calibrating voltage we wish to drop
across it. This voltage should be the
full amount, or nearly so. of the 12- or
15-volt ac scale since this is possibly the
lowest ac scale which, around full value,
is reasonably certain to have linear
response. At and below 5 volts ac, the
signal rectifier of most vtvm’s has a
nonlinear response and the more expen-
sive meters have special scales to show
this. By choosing the 12- or 15-volt
scale we go abave the area of signal-
rectifier nonlinearity.

Building a calibrator

Since it is desirable to check the
calibration of a vtvm periodically, the
circuit was set up in permanent fashion
as shown by Fig. 2 and the photas.
The chassis is a transparent cake-slice
box. This, like other plastics, can be
drilled safely only with a hand drill
while the plastic is backed by a wood
block. Drill positions on this chassis
can most easily be fixed by attaching
a template with Scotch tape.

Potentiometer R3 is used to adjust
the dc reading to 6.75 volts, from which
the calibration voltage is 15 volts ac
(6.75 x 2.22). The 6.75 volts can be

known within 10 or 20%. The only easily interpolated as corresponding to
eemmman SO FUNCTIN_
r + o,
! S LI, L /- —
r"'gs RECT | kS
4.8 5 6, @—o—»o—
oc-Tt ol o goma (TR 1
OC+{t C - SoMA LR
INTERLOCK ~ R2 R2 E R RECT 2 BATT
L AAA " +
HIVAC OTSADS  OK/Iw || 18K B DC CAL
‘ 1.345v

R1—1,800 ohms, I/, watt, 10%,

R2—10,000 ohms, | watt, 109,

R3-—pot, 5,000 ohms, carbon, | watt

BATT—1.345 volts, mercury (Maliory RM&2SR or
equivalent)

JI-J5—tip jacks

P A—
J3 ®J5 €8
Qowou ==

RECT |, 2—selenium rectifiers, 130 volts rms, 65 ma

S—4-pole 3-position rotary, nonshorting (Mallory
3243J or equivalent)

Interlock receptacie and line cord, TV type

Case, wedge-shaped cake-slice box

Fig. 2—Calibrator for ac and de ranges of your vivm.
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USE THIS FORM TO ORDER YOUR PLANS

Now you can build this most popular JBL en-
closure from detailed production prints which
include a complete lizt of materials, all dimen-
sions, and instructions for assembly.

MAY,

BUILD
YOUR
OWN JBL
ACOUSTICAL

ENCLOSURE
FROM
' DETAILED
PRODUCTIDN

&

get the greatest thrili o hagh fidelaty cen give you...

THE HARKNESS Model C40

1958

Model C34

full range, ricll, cl=an sound from precision
JBL Signature loudspealers mounted in an acoustical
enclosure you make with your own hands. Reward ydur painstaking ctraftsmanship
with speakers designed for the perfectionist. JBL Signgture units, such as the Model
D130, are acknowledged by foremost authorities to befthe tinest made. The D130 is
the only 15” extended range speaker made with a 4” ypice coil. It is unsurpassed in
efficiency and transient-handling ability. The JBL Modgl 175DLH gives you smooth,
crisp repraduction of frequencies above 1200 cps. Thd 175DLH is equipped with an
acoustical lens, an exclusive JBL development, for eflen distribution of highs over
a 90° solid angle. Any speaker, if it is to give you accyrate bass reproduction, must
be mounted in a properly engineered acoustical enclogure.
BUILD A JBL BACK-LOADE FOLDED HORN
Designed specifically for the JBL D130, the JBL back-baded folded horn is probably
the most widely-used enclosure of its type ever mandffactured. The cabinet is rela-
tively small—less than 40” in its. greatest dimensionf—and yet, ingeniously folded
within, is an exponentially tapered horn path with an éffective length of six feet. The
horn adds an octave of accurate, clean, deep down bfiss. There are two versions of
the horn: Model C34 stands vertically and may be placfld in a corner, although corner
placement is not required. Model £40, the Harkness, i} a low-boy folded horn that is
independent of wall or corner for proper functioning. Prints are designed for direct,
simple, clear instruction, and time-saving construction§ Cost is three dollars per set.

[ LEE L LLLEL DL LD LD LD DD Ll bkl Ll kel d

5 1
: JAMES B. LANSING SOUND, INC :z
2 3249 Casitas Avenue, Los Angelak 39, California :
) Gentlemen: 2
. Enclosed find $_ for J
: Model C34 Production Prihts @ $3.00 per set. 3
B Mpdel C40 Production Pr;ts @ $3.00 per set. :
: Please print clearly or type youfiname and complete address? :
: Name . N s n
[ ] @ Address_____ I —— - :
8 .
. L B .
| T T T T Y T T T R Y L l--------..--.--ﬂ---.
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INTERLOCK

tX 4

than
Lsurat
EH -2 ¢

oy
reo ecirt

RECT 2

iibrator
oY epd B
a1l

a B

ptar TE

PN

By st

repeaat stons

RECTI

RECT2 . RI INTERLOCK

J3
COMMON

Bottom view shows simple layout of the few compoments.

2.25 volts on the 5-volt scale, provided
your dial has 15- and 5-unit lineay
divisions.

The selenium rectifiers are fastened
together and to the chassis with a
common bolt through their center. The
vtvm prods plug into tip jacks on the
side. If the wtvm common prod is
equipped only with a clip, a phone tip
can be inserted in the common jack and
the clip attached. The calibrator is
connected to the ac line with a TV
cheater cord and interlock receptacle.

Also incorporated in the device is a
circuit for de calibration from a 1.345-
volt mercury cell, and switch S is wired
so that the cireuit for dc calibration is
completely isolated from the circuit for
ac calibration. In lieu of the mercury
cell, you may wish to use an ordinary

118

penlight cell—there is plenty of room.

Looking at the switch from the under-
side (Fig. 3), contacts 1-6 are for ac
calibration while contacts 7-12 are for
dc calibration. The latter connections
are arranged so that the cell terminals
reverse for easy comparison of the de—
and de+ calibration readings. Because
of the de circuit, a nonshorting switch
must be used.

The holder for the mercury cell is
home-rolled and is detailed in Fig. 4.
The mercury cell fits in the cup and is
held in place by the tire valve spring
which also furnishes contact pressure
for both electrodes. The bottom of the
cup is coated with solder to provide a
bright surface for electrode contact.

It is possible to buy these cells with
leads attached to both terminals

WWW.americanradiohistorv.com

(RM625RT). If you get one of these,
the cell leads can be soldered directly
into the circuit. In the absence of such
leads, solder directly to the cell but be
careful as heat may damage it.

Using the unit

To use the calibrator follow these
instructions: Warm up the vtvm for an
hour or more before starting and make
sure that its zero adjust is properly
set. Now set the vtvm for dec. Plug the
meter leads info J4 and J5. Using the
calibrator’s top scale (pc—, 0, nc+),
set at 0. The meter should read 1.345

volts de.
Now set the vtvm on ac. Connect the
calibrator to the ac line. Plug the

meter leads into J1, J2 and J3. Using
the calibrator’s bottom scale (0, Ac,
DC— ), set the calibrator at 0 and check
ac balance. Switch the vtvm to de¢—,
and then the calibrator to nc—. Adjust
R3 on the calibrator for a 6.75-volt de
reading on the vtvm. Next set the
calibrator to Ac and the meter to ac.
Set the vtvm’s ac calibration control
to give a reading of 15 volts ac. Re-
check once or twice.

With this switching system, the
calibrator can be turned to zero with-
out meter disturbance, whether the
meter is in the ac or de position. If the
meter is set to de, the momentary
switching of RECT 1 out of the cir-
cuit will give the needle a minor up-
scale flick which will not upset the zero
adjust. Note that this adjustment may
be upset if the calibrator is connected
or disconnected with the vacuum-tube
voltmeter’s prods in and the calibrator
not set at 0. END

NO CONNECTION

T0J4

TO -TERM OF
RECT |

7015
Fig. 3—Wiring the function switch.

TIRE VALVE QORE AND SPRING
SOLDER TERMINAL
t

COPPER SHEET
FORMS CUP WHEN
FLAPS ARE BENT
up

3/8” PLEXIGLASS

SHARPENED
POINT

NUT SOLDERED
TO Cup

I fem— 18— 5,
i

BOLT THROUGH CHASSIS
TO COUNTERSUNK NUT ‘SOLDER TERMINAL

Fig. 4—Holder for the mercury cell.
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Cut [testing time

NEW
MODEL
650 ©YNAMIC MUTUAL CONDUCTANCE

TUBE & TRANSISTOR TESTER

Fastes?, Most Complete, Portable

Checks over 99% of the tubes most widely used in television
receivers, plus popular heme and portable radio tubes. Tests
over 500 tube types. Lisis over 125 tube types, with settings, on
socket panels fo- maximum operating speed. Complete listing in
fast telephone-index type selector. Includes 16 spare sockets and
sufficient filament voltages for future new tube types. Tests each
section of multiple tubes separately for Gm—Shorts—Grid
Emission—Gas Content—and Life. Provides instantaneous Heater
Continvity check. Shows tube condition on “Good-Bad’’ scale
and in micromhos. Special bridge assures automatic line com-
pensation. No multiple switching—No roll chart. Includes pin
straighteners. Transistor Tester checks junction, point contact
and barrier transistors, germanium and silicon

diodes, seleniuni and silicon rectifiers. Net, 516995

NEw mooiit S00B Money-Making Portable

DYNAMIC MUTUAL CONDUCTANCE TUBE TESTER

Thousands of the famous B&K Dyna-Quik are in profitable use
today by service rechnicians everywhere. Servicemen say: ‘‘Best
tube tester I've ever owned for speed and dependability? "’Makes
money. Really indispensable!’ “Have two...one for the shop and
one for house calls!’

Now, with more tube sockets, the new Model 500B makes it
easy to test more tubes Faster and make more money. Accu-
rately quick-checks most of the TV and radio tubes usually en-
countered in everyday service work. Tests tubes for shorts, grid
emission, gas cortent, cnd leakage. Measures true dynamic mu-
tual conductance with laboratery accuracy in the home or shop.
Makes complete tube tast in seconds, tests average TV set in a
few minutes. Quickly detects weak or inoperative tubes. Shows
tube condition on “Good-Bad’’ scale and in micromhos. Life
Test shows custamer the tube life expectancy. Makes it easy to
sell more tubes right-on-the-spot.

One switch tests everything. No multiple switching. No roll chart,
Automatic line voltage compensation. 7-pin and 9-pin straight-

eners. New tube reference charts are made avail-
| $129°
able by the factory at regular intervals. Net,

MAY, 1958
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in half—

)L

SALES

DYNA-QUIK
Ma¥kes Money for
Servicemen Everywhere

® Fach Dyna-Quik Tub} Tester
completely tests fach tube in seconds

® Eliminates substitutiah testing

® Shows customer truel condition and
life expectancy &f tubes

® Sells more tubes right on-the-spot
® Cuts servicing time, Wins customer confidence
® Saves costly call-bagks, brings more profit

One extra tube sale onjeach of 5 calls a day
pays for the Dyna-Quik in a few weeks.

2 additional tube scles
per call on an overcoge
of 5 calls a day con in-
crease your incame €s
much as $50.00 per week

or write for Bulletin AP10

BaK MANUFACTURING CO. :
3726 N. Southport Avil, Chicago 13, lllinois

Canada: Atlas Radio Corp., 50 Wingold, Toronto 10, Ont.
Export: Empire Exporters, 45§ Broadway, New York 13,U.S.A
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You get these Zfeca features with STANCOR

= SEpy
D High voltage lead supports
C > "
?’ ¥ Proxmeld
Reinforced _ 4 e tire
terminal improved
boards

protection

S

A

All leads insulated

Plate
caps

Additional insulation-e
where needed

Stancor, the pioneer in the field of exact replacement flybacks,
now goes one step further. The Stancor replacement represents
an improvement over the original manufacturer’s units. Addi-
tional features—like those above—are added when necessary to
insure optimum performance. Stancor flybacks are engineered
and improved replacements to help make your work more
efficient and more reliable.

FREE -—a new 100 page TV Replacement Guide with a
brand-new format. Locates the replacement immediately—
with or without the original part number. Models listed
individually in numerical order. See your distributor or
write us for your free copy.

CHICAGO STANDARD TRANSFORMER CORPORATION

3509 Addison Street e Chicago 18, lllinois

Export Sales: Roburn Agencies, Inc. » 431 Greenwich Street ¢ New York 13, N. Y.

‘The JUNE issue of RADIO-ELECTRONICS
goes on sale MAY 22
Reserve Your Copy Now at Your Local Newsstand

ENGINEERING T 'vo >3 | )

\ 5 g " g 0 ST
llirr,fix:f;(r’e [facguns B.S. DEGREE A Serviceman's Service

nities  of  the |N 27 MONTHS
ﬂﬁcx:m\?)lﬁa g‘f‘ DEGREE IN 27 MONTHS in Aero- ALL MODEL TELEVISION
Bering: in 36 MONTIS jn. Mathemstion Cromistse, TUNERS REPAIRED

Physics.  Intensive. specialized courses. Combprehensive
training in electronics. television, advanced radio theory
and design, math, nuclear physics and elec. eng. Engi- $ 00 plus necessary
neering Science preparatory courses. Low rate. Graduates

in demand. Spacious campus; 20 bldgs., dorms. gvm, tubes and parts
plaving fletd. Earn part of your expenses in I‘ort Wavyne.
G.I. approved. Enter June. Sept., Dec., March. Catalog.

INDIANA TECHNICAL COLLEGE
1758 E. Washington Blvd., Fort Wayne 2, indiana
Please send me free mformatlon on B.S. ENGINEERING

5-DAY SERVICE after receipt. 90-Day War-
ranty on parts and workmanship.

DEGREE IN 27 MONTHS as checked. | Send Your Tuners in Now
% Elnctromcs E Chemical " E éfronautlwal s o

Mechanica ectrica
B.s DEGREE IN 36 Mo o Math.CJ Chem.CJ PhysiesT] ;rE|EVISIOn Tuner Servu;e Co.
Name. 534 Rusty Dr, Des Plaines, Ill.
Address L J
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VOTES IN SAN ANTONIO

The San Antonio Radio & Television
Association (SARTA), San Antonio,
Tex., held an election and voted the
following persons into office: C. W.
Schertz, Lone Star TV Center, presi-
dent; O. O. Brigman, Brigman Radio &
TV, vice president; Don Van Der
Brugen, Sight & Sound of San Antonio,
secretary; Tom Boyd, Boyd’s Radio &
TV Service, treasurer. Ralph McCoy,
City-Wide TV Service, and Roland
Mueller, M & M TV Service, became
directors.

ARTSNY HOLDS ELECTION

Officers of the Associated Radio-Tele-
vision Servicemen of New York Inec.
(ARTSNY) for 1958 are: Marty Boxer,
president; Max Leibowitz, executive
secretary; Phil Goldfarb, treasurer. In
the technical chapter: Peter La Presti,
vice president; Jacob Allen, recording
secretary; O. Capetelli, corresponding
secretary; John Bush, sergeant at
arms. In the business chapter: Charles
Edward, vice president; Lou Gioa, re-
cording secretary; Jack Sperling
financial secretary; Bob Mulwitz, ser-
geant at arms. To the board of direc-
tors: Frank Joseph, Harry Magar,
Harry Temler, John Wagonny, Harold
Levinson, Harold Goodman, Harold
Landfield, Henry Ruscoll, Charles

| Anglone, Jack Spegal, John Burns.

SERVICE GROUPS COMBINE

Three Philadelphia TV  Service
groups have combined to form a new
association called the Television Serv-
ice Association of Delaware Valley.
The new association is made up of 300
members from the Northeast Service
Dealers Association, the Philadelphia
Radio Servicemen’s Association, and
the Television Dealers association of
Philadelphia.

Officers of the new group are: Ray
Cherrill, Cherrill Radio & TV Service,
president; John S. McCloy, McCloy’s
TV Service, vice president; Harvey
Morris, Harvey’s Radio & TV Service,
secretary; Louis J. Smith, correspond-
ing secretary; Jack Rubin, Delaware

| Valley TV Service, treasurer.

On the board of directors are:
Samuel Brenner, Ray Fink, Albert M.
Haas, Charles Knoell and Ralph Newby.

NEW TESA OFFICERS

At a banquet held at the Chestnut
Lodge in Buffalo, N. Y., the Television
& Electronics Service Association
(TESA) of Greater Buffalo installed
Irving Toner as their president. Other

RADIO-ELECTRONICS
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When EXPERTS need quality high fidelity

....they CHOOSE #mircrstlly SHEAKERS

A FEW OFJUNIVERSITY'S MANY

3

WOOFER:

FOR UNUSIUJAL STADIUM FUNCTION The vast expanses of Yankee Sta-
dium were comverted to an cpen-air cathedral for the mass offered by Francis Cardinal
Spellman, R.C. Archbishop of New York, to mark his 25th Anniversary as Bishop.

“The Yankee Stadium is well-known for its acoustic difficulties. The speci-
fic problem for this special event was to cover hundreds of thousands of
square feet with true high fidelity reproduction of voice, organ and choir
without reverberation and echo effects. With a single group of University
speakers mounted over the altar, we were able to ‘saturate’ the stadium
with highest quality sound that the N.Y. Times called ‘cathedral-like’ in its
front page story. What’s more, the high efficiency and distortion-free char-
acteristics of :he speakers enabled us to use remarkably low amplifier power.”
Edward P. Casey, President

Edward P. Casey Sound Systems, Inc., New York

ENCLOSURES KWIKITS

from the
to gratify

orld’'s largest selection
very need and budget

IS BN EEE o | __ & 8 &8 § N _§ |}

MAIL COUPOJ TODAY FOR FREE LITERATURE
Desk J-3, Univlirsity Loudspeakers, Inc.

80 So. Kensico Ave., White Plains, N.Y.

| would like learn more about University loud-
speakers and g@mponents, Please send me the free
literature check@d. [ Speaker Systems

O Speaker Enclosures and Kits

O Speaker Components

FOR PROFESSIONAL RECORDING STUDIO The Crew Cuts, well-known
recording artists, are shown monitoring playback of the master tape to check over-all
quality and fidelity of a new recording made at Universal Recording Corporation (the
world's largest independent recording studio for all the leading artists and labels).

“For many years, we have used various speaker systems in our control
rooms and :tudios. Recently, we installed the University ‘Classic.’ Accord-
ing to Mr. Mason Coppinger, our chief engineer, the ‘Classic’ has not only
met the rigid power requirements of studio monitoring, but gives us a
realistic picrure in terms of the final reproduced balance. The favorable re-
action from our clients, artists and our engineers especially, is unanimous!”

M. T. Putnam, President

Universal Recording Corporation, Chicago

Name.

Address

City. Zone State

MAY, 1958 2
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INFRARED
SNIPERSCOPE
TELESCOPE & PARTS

See in the dark-——without being
observed. War surplus Sniper-
scope M-2.  Gov't cost about
$1200. Used for industrial plant
security : research lab experi-
ments : infrared photography;
spectroscopy, ete. Instrument
complete, ready to use. Includes
Power Pack, infrared light
source. Will operate from 6 V
auto battery. Battery or trans-

former available.
Stock No. 85,053-EK. ....Shipping $1 50 00
f.o.i;.-.ﬁ;a;'-y:-i-n;zton, N. J.

weight approx. 12 lbs.

Order by stock No.—Send check or M.O.—
money-back guarantee!

Save still more money! Build your own Sniper-
scope! We will furnish instruetions—parts, in-
cluding : Power Packs, 1P25A image tubes. light
units, filters, ete. For details—request FREE
Catalog “EK.”

SPECIAL! SPECIAL!
INFRARED 1P25A IMAGE TUBE
Steck No, 70,127-EK._.._._. ... .$9.95 pstpd,
Send check or money order, money-back guarantee

COLOR TV TUBESCOPE

Saves time. effort in alignment of color dot
pattern.
Stock No. 50,139-EK.....22 power. ... $24.50 pstpd.

Send check or money order, money-back guarantee

GET FREE CATALOG "EK"

America’s No. 1 source of supply for experimenters,
ohbyist= World's largest variety of Optical Items.
argains gatore. . . War Surpiu Imported—Domes
Microscopes, Telescopes, Color TV

Satellitescopes,

Tubescopes, Infrared sniperscopes and Parts, Prisms,
Lenses. teticles, Mirrors and dozens of other hard-to-get
Optical lrem

WRITE FOR FREE CATALOG EK
EDMUND SCIENTIFIC CO.

BARRINGTON, NEW JERSEY

|

Fm——— e
|

|
I

|

'l FOR HOME, STUDENTS, BUSINESS — It will be the center of attraction at home for
recording family get-togethers, capturing the magic of speech and song of family
and friends —records radio, record and TV shows! Educators agree that students bene-
fit greatly from studying with a tape recorder. Business men can pack it in brief case
and take on trips to record letters, speeches, instructions, ideas; faithfully records

save your records!

adjust your stylus pressure
with “p&sscription-accuracy”

AUDAX
STYLUS
BALANCE

$395

NET

———— e T

® a precision instrument with
lab-calibrated weights.
® no springs — no
inaccurately-printed scales.
® the only way to obtain
correct stylus pressure.

Send 10¢ for 24-page book,
Electronic Phono Facts’

AUDAX — DIV. OF REK-0-KUT Co., Inc, |
. Dept. RE, 38-19 108th St., Corona 68, N. Y,
Canada: Attas Radio, Toronto « Export: Morhan Exp., N. Y.

plus $1.25

. pp. & hdlg.
PRECISION ENGINEERED — Amazing, new, battery operated,
portable, fully transistorized recorder, imported from West Germany,
precisicn engineered to render same functions as machines costing 5 times as much.

verbal agreements, discussions. Perfect for recording interviews!

52995

PENNIES TO OPERATE —The ingenious Tel-Tape records, plays back, erases—has vari- l

able speed controls! Operates on 4 small flashli
for pennies. Simply press button and record.

Unconditionally guaranteed for 90 days against mechanical defects. Comes com
with sensitive microphone, head set and tape — $29.95 plus $1.25 pp. & hdlg.

PATCHCORD — Plug in attachment for playback thru radio, TV or phonograph

STETHO HEAD-SET — Like

free for typing, etc.
REEL OF TAPE (225 ft.) ...

BATTERIES — Set Of & ... .

a doctor's stethoscope. Lightweight. Leaves hands

Send Check or Money Order. $3.00 Deposit on COD orders.
10-DAY MONEY BACK GUARANTEE

’ FILNOR PRODUCTS, INC., Dept. M-29, 101 West 31st St., New York T, N. Y.
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ght batteries available at any store I

plete i

Never Before Available at this LOW PRICE |

PRECISION, PORTABLE, |
BATTERY OPERATED, TRANSISTOR |

TAPE RECORDER |

HI-QUALITY REPRODUCTION!
WEIGHS ONLY 2 POUNDS!

[ TECHNICIANS' NEWS (Continued)

officers installed were: Norm Telaak,
J. Beitz, George Leffler, Joseph Adams,
J. Opiela, Pat Pratt, Ralph D’Augus-
tine, Nick Meltie and Edward Danna-
her. NATESA president Russell Har-
mon administered the oath of office.
Among the out-of-town guests were
Bert Bregenzer, Philadelphia, Pa.,
chairman of the Federation of TV and
Radio Service Associations of Pennsyl-
vania; Dan Hurley, Syracuse, president
of ESFETA; Don Roberts, Syracuse,
president of TESA-Syracuse and Middle
Atlantic Governor of NATESA; Bert
Lewis, Rochester, eastern vice president
| of NATESA; Malcom Nelson, presi-
dent ETA, Jamestown, N. Y.; and Frank
Kurkowski, president TESA-Mohawk
Valley, Utica, N. Y.

RTA-SANTA CLARA NEWS

At a dinner and dance held at
Mariani’s Restaurant in Santa Clara,
Calif.,, the Radio TV Association of

Santa Clara Valley installed new
officers.

Richard J. Kelso is the new presi-
dent; W. I. Smith, vice president;

Harold L. Kelley, Jr., secretary treas-
urer. Newly elected directors are:
Quentin W. Muchow, James C. Davis,
C. S. Dawson, Russell J. Ham, Jack
Morrisroe and O. N. Timmons.

MIDWEST ELECTRONIC
FORUM

A display of carefully planned educa-
tional exhibits and informative speak-
ers made the second annual Midwest
Electronic Forum, held at the Hotel
Statler in Detroit, Mich., a success.

Keynote speaker was Edward
Wimmer, vice president of the Na-
tional Federation of Independent Busi-
ness, who noted that independent busi-
nessmen will have to combine efforts
to fight for their existence. He also
suggested they brighten up their stores
or shops with an eye to greater cus-
tomer appeal.

William J. Nagey, general manager
of Phileo’s accessory division, urged
plus sales to increase profits. John
Bennett, also of Philco presented a
talk on Service Etiquette and stated
that tools and appearance are great
assets in building customer confidence.

Stanly Bartlemen, a Zenith hi-fi
specialist, spoke on demonstration sell-
ing of hi-fi. Stuart Greenly of Flint,
Mich., told of his experiences in credit
and collections.

Others on the technical program in-
cluded Robert G. Middleton of Radio
Electronic Television Schools and John
Meagher of RCA and Robert B. Tomer
of CBS.

TESA-SC (Missouri) ELECTS

The Television & Electronics Serv-
ice Association of south-central Mis-
souri elected E. Cattoll of Cabool as
its president for 1958. Other officers
elected were James Rathbun of Sparta
as vice president and Bill Pryer of
Mountain Grove as secretary-treasurer
of the group. END

RADIO-ELECTRONICS
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MAY,

ILLUSTRATES AND DESCRIBES...

... service tools « tube caddy « drop cloth « shop coat,
shirt, pants « engineer’s and technician's handbooks «
reference guides, charts, manuals » Tube Tips « Transis-
tor Course « price lists « job tag « repair sticker « door-
knob hanger « ad mats « radio and TV scripts « direct-
mail postal cards « consumer booklet « stationery « book
matches « dealer giveaways - dzcals « window valance »
window streamers « satin banrer « giant tube carton «
clock « clock-sign « flange and metal hanging signs « illu-
minated indoor and outdcor signs.

1958

DEALER

SALES PROMOTION MATERIAL

TECHNICAL LITERATURE

CATA

SERVICE TOOL

CBS-HYTRON SALES CORPORATI

: This book can build busines

That’s a promise! Get a free d

ELECTRON TUBES

-B J
®
SEMICONOUCTORS

4th Edition o

for you.
py of this new Fourth

Edition of the Business Build
yourself. Check the more tha
Printed-Circuit Soldering Aid
Outdoor Signs. You’ll find th
the independent service-deale
Prove to yourself that they c
tube business, more profits fo
distributor (or us) for your cd
Catalog, PA-37 ... today!

IR AR

ELECTRON TUBES

CBS-

Danvers,

s Catalog and see for

90 items ranging from new
to new Illuminated

- each is designed with you,
in mind. Put them to work.
1 build more service and
you. Ask your CBS Tube

y of Business Builders

{YTRON

ssachusetts

® A Division bf

SEMICONDUCTORS

Columbia

For the be

www americanradiohistorv. com

oadcasting System, Inc.

in entertainment tune to CBS
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NO BURGLARS

need apply

...and 1o burglar tools need be applied to the ESL C-60 Series electrodynamic
cartridge. Most pickups require a change in your preamplifier’s input
resistor, which usually means opening the amplifier to alter with special tools
a portion of its complicated wiring. But not with the ESL! No matter what
your preamplifier’s present input resistor, the performance of the ESL C-60
Series is completely unaffected. No step-up trausforimers are needed, either.

Most important, the ESL C-60 Series is the world’s most advanced cartridge—
acknowledged as the finest you can buy for your record changer or arm.

Send for your free copy of “The Cartridge of Tomorrow”” to discover
thirty-eight reasons why the ESL C-60 Series is tops on every count. For
only $39.50, you can own the cartridge that’s years ahead.

FOR LISTENING AT ITS BEST

Electro-Sonic Laboratories, Inc.
Dept. E + 35-5 4 Thirty-sixth Street « Loug Island City 6, N.Y.

GET MORE WORK
OUT OF YOUR o
0SCILLOSCOPE!

Learn to service
ANY radio or TV'

easier and
faster!

Here, in an en-
larged 2nd edition, is
THE book that really
shows you how to use
oscilloscopes on every job! |
early as A-B-C, MODERN
D THEIR USES tells you |

t RADIO AND ELECTRONIC MARKET
OSCILLOSCOPES A

exactly when, where and how. You learn to locate
either AM or FM radio or television troubles in |
a jiffy. Even tough realignment jobs are made

easy. No involved mathematics! Every detail is
clearly explained—from making connections to
adjusting circuit components and setting the oscil-
loscope controls. And you learn to analyze pat-
terns fast and RIGHT!

'SCOPES IN COLOR TV!

Includes latest data on use of ’scopes in color |
TV, industrial electronics, teaching . . . even in
atomic energy work. More than 400 clear pictures.
Dozens of pattern photos make things doubly clear.

PRACTICE 10 DAYS FREE!

f—————————— e ——————

{ Dept. RE-58. RINEHART & CO., fne. |
232 Madison Ave., New York 16, N.Y. I

| Send new. 2nd edition of MODERN OSCILLO-
SCOIES AND THEIR USES for 10-day examination. |
If I like hook, T will then send $6.50 (plus postage)

l in full payment, or return hook postpaid and owe you |
nothins, (SAVE! Send $6.50 with order and we pay

| postage. Same return privilege with money refunded.) |

|
|
| Address |
|
|
[

Guarantees your work —
FASTER! SURER! NO CALL-BACKS!

LOWEST POSSIBLE PRICES —
PROMPT DELIVERY

SOLD ONLY THROUGH

RADIO PARTS DISTRIBUTORS!

Name
Dept. ME 388
| Citv. Zone. Statee.... MULTICORE SALES CORPORATICN

! ?{[TSIDE U.8.A.—Price $7.00, cash with order only.
on
|

PORT WASHINGTON, NEW YORK

v bacl if you return book in 10 days.

WWW.americanradiohistorv.com
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| are specifically designed for use

conduetors

ARRANTING special atten-

tion this month is the MADT

(Micro Alloy Diffused-base

Transistor). Three of these
types are presented, and between them
they have the unusual properties (for
transistors) of acting as power oscil-
lators at 100 and 200 mec, oscillating
beyond 500 mc and providing 11 db of
power gain at 100 me. Some computer
switching type transistors and plug-in
silicon diodes also have their interest-
ing points.

2N581, 2N583, 2N585

The 2N581 and 2N583 are ger-
manium p-n-p alloy junction types
while the 2N585 is a n-p-n type. All
in
medium-speed switching circuits., Max-

= ¢,

2N581,2N585
APPROX ACTUAL SIZE

RED DOT

s Orar
1 B
§
2N583
APPROX ACTUAL SIZE

imum tentative ratings of these RCA
units are:

2N581 2N583 2N585

Voe —18 —18 25
Vor —15 —15 24
Ve —10 —10 20
(ma) —100 —100 200
I. (ma) 100 100 —200
P. (mw) (25°C) 80 80 120
(565°C) 35 35 45
(71°C) 10 10 10-

2N500

A  hermetically sealed germanium
MADT field-flow transistor intended
for use as a uhf power oscillator. A
power output of over 20 mw at 200 mc
and 40 mw at 100 mc can be expected.
Polarities are similar to p-n-p junction
transistors. For maximum performance
the 2N500 should be attached to a heat
sink such as a 2x 2-inch copper fin
clipped to the top shell.

ot

2N500
APPROX ACTUAL SIZE
Maximum ratings of the Philco
2N500 are:
Ver —20
Ve —15
Vi —0.5
P. (mw) (25°C)
in free air 75
with heat sink 100

RADIO-ELECTRONICS
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BUILD 16 RADIO

CIRCUITS AT HOME "

with the New Deluxe 1958 32295

PROGRESSIVE RADIO "EDU-KIT"
% No Knowledge of Radio Necessary

A COMPLETE RADIO COURSE

Now Also [ncludes

* TRANSMITTER

* SIGNAL TRACER
% SIGNAL IHJECTOR
* CODE OSCILLATOR

NO NEED fO SPEND HUNDREDS OF DOLLARS FOR A RADIO COURSE

The “Edu-Kit" offers you an outstanding PRACTICAL HOME RADIO COURSE at a rock-bottom price. Our
Kit is designed to -rain Radio & Electronics Technicians, making use of the most modern methods of home
training. You will learn radio iheory, construction practice and servicing.

You will learn how to build radios, using regular schematics; how to wire and solder in a professional manner;
how to service radies. You will work with the standard type of punched metal chassis as well as the latest
development of Printed Circuit chassis.

You will learn the basic principles of radio. You will construct, study and work with RF and AF amplifiers
and oscillators, detectors, rectifiers, test equipment. You will learn and practice code, using the Progressive Code
Oscillator. You will learn anc practice trouble-shooting, using the Progressive Signal Tracer, Progressive Signal
Injector, Progressive Dynamic Radio & Electronics Tester and the accompanying instructional material.

You will receive training or the Novice, Technician and General Classes of F.C.C. Radio Amateur Licenses.
You will build |16 Receiver, Transmitter, Code Oscillator, Signal Tracer and Signal Injector circuits, and learn
how to operate theri. You will receive an excellent background for Television.

Absolutely no previous kmowledge of radio or science is required. The "Edu-Kit" is the product of many
years of teaching and engineering experience. The "Edu-Kit'" will provide you with a basic_education in Electronics
and Radio, worth many times the complete price of $22.95. The Signal Tracer alone is worth more than the
price of the entire Kit.

Y No Additional Parts or Tools Needed

+ EXCELLENT BACKGROUND FOR TV
Y School Inquiries Invited

Y Attractively Gift Packed

THE KIT FOR EVERYONE

You do not need the slighrest background in radio or science. Whether you are interested in Radio & Electronics
because you want am interesting hobby, a well paying business or a job with a future, you will find the "'Edu-Kit'"'
a worth-while investment.

Many thousands of individuals of all ages and backgrounds have successfully used the 'Edu-Kit'" in more
than 79 countries of the wotld. The "Edu-Kit" has been carefully designed, step by step, so that you cannot
make a mistake. The ""Edu-Kit" allows you to teach yourself at your own rate. No instructor is necessary.

PROGRESSIVE TEACHING METHOD

The Progressive Radio “'Edu-Kit'' is the foremost educational radio kit in the world, and is universally accepted
as the standard in the field of electronics training. The ''Edu-Kit'' uses the modern educational principle of
“Learn by Doing." Therefore you construct, learn schematics, study theory, practice trouble-shooting—all in a
closely integrated program designed to provide an easily-learned, thorough and interesting background in radio.

You begin by examining the various radio parts of the “Edu-Kit."" You then learn the function, theory and
wiring of these parts. Then you build a simple radio. With this first set you will enjoy listening to regular broadcast
stations, learn theo'y, practice testing and trouble-shooting. Then you build a more advanced radio, learn more
advanced theory ard techniques. Gradually, in a progressive manner, and at your own rate, you will find yourself
constructing more advanced multi-tube radio circuits, and doing work like a professional Radio Technician.

Included in the "Edu-Kit" course are sixteen Receiver, Transmitter, Code Oscillator, Signal Tracer, and Signal
Injector circuits. These are not unprofessional ''breadboard’ experiments, but genuine radio circuits, constructed
by means of professional wiiing and soldering on metal chassis, plus the new method of radie construction known
as "'Printed Circuifry." Thesz circuits operate on your reqular AC or DC house current.

A COMPLETE RADIO COURSE—NOTHING ELSE TO BUY

You will receive all paris and instructions necessary to build 16 different radio and electronics circuits, each
guaranteed to operate. Our Kits contain tubes, tube sockets, variable, electrolytic, mica, ceramic and paper
dielectric condensers, resistors, tie strips, coils, hardware, tubing, punched metal chassis, Instruction Manuals,
wire, solder, etc.

In addition, you receive Printed Circuit materials, inciuding Printed Circuit chassis, speciat tube sockets,
hardware and instructions. You also receive a useful set of tools, a professional electric soldering iron, and a
self-powergd Dynamic Radic & Electronics Tester. The "Edu-Kit" also includes Code Instructions and the Progressive
Code Oscillator, i addition to F.C.C.-type Questions and Answers for Radio Amateur License training. You will
also receive lessons for servicing with the Progressive Signal Tracer and the Progressive Signal Injector, a High
Fidelity Guide and a Quiz Book. You receive all parts, tools, instructions, etc. There is nothing else to buy.
Everything is yours to keep.

FREE EXTRAS
® SET OF TOOLS

® SOLDERING IRON

e ELECTRONICS TESTER

¢ TESTER INSTRUCTION
MANUAL ¢ HIGH FIDEUITY
GUIDE * QUIZZES * TELEVI-
SION BOOK 2 RADIO
TROUBLE-SHOOTING BOOK
* MEMBERSHIP IN RALIO-
TV CLUB: CONSULTATION
SERVICE * FCC AMATEUR
LICENSE TRAINING ¢ PRINT-
ED CIRCUITRY ¢ PLIERS-
CUTTERS ¢  ALIGNMENT
TOOL <+ CERTIFICATE OF
MERIT ¢ VALUABLE DIS-
COUNT CAR?ET. WRENCH

———-UNCONDITIONAL MONEYBACK GUARANTEE

SERVICING LESSONS

You will learn trouble-shooting
and servicing in a progressive
manne:. You will practice repairs
on the sets that you construct. You
will learn sgmp(oms and caures of
troubles in home, portable znd car
radios. You will learn how to wse
the professional Sional Tracer, the
unigque Signal knjector and the dy-
namic Radio & Electronics Tester.
While you are learning im this
aractical way, you will he able to
do many a repair job for your
friendt and neighbors, and dharge
fees which will far exceec the
price of the “‘Edu-Kit.” Our Con-
sultation Service will help you
with any technical problems: you
may have.

J, Stataitis, of 25 Poplas PL.,
Waterbury, Conn., writes: *‘Il have
repaired several sets for my
irtends, and made money. The
“Edu-Kit”’ paid for itself. ) was
ready to spend §240 for a Course.
but 1 found your ad and sent for
your Kit.””

FROM OUR MAIL BAG

Ben Vvalerio, P .0. Box 21,
Magna, Utah: “The Edu-Kits are
wonderful., Here | am sending
you the questions and also the
answers for them. | have been in
Radia for the last seven years, but
like o work with Radio Kits, and
{ike to build Radio Testing Equlp-
ment. 1 enjoyed every minute 1
workzd with the different kits; the
Signal Tracer works fine. Also
tike to let you know that | feel
proud of becoming a member of
your Radio-TV Club.”

Robert L. Shuff, 1534 Mon-
roe Ave., Huntington, W. Va.:
“Thaught | would drop you a few
lines to say that | received my
Edu-Kit, and was really amazed
that such a bargain can be had at
such a low price. | have already
started repairing radios ane phen-
ographs. My triends were really
surprised to see me get intg the
swing of it so quickly. The Trou-
bleshooting Tester that comes with
the Kit is really swell, ard finds
the trouble, if there is any to be
found.”

| B
PRINTED CIRCOITRY | ORDER DIRECT ‘ROM AD {
: ECEIVE FREE BONUS RESISTOR AND ( ONDENSER KITS WORTH $7.00§]
= . " o q Send ''Edu-Kit"' Postpaid. | enclose full payment 8§ $22.95. |
3o dcromse o price, the "Eduki” pov fngtudes ||| [ Sond e O il paysza o i poddan 1
Injector, & unique servicing instrumeni that can detect | Send me FREE additional information describing §Edu-Kit. |
many Radio and TV troudles. This revolutionary new I | Name
technique of radio construction is now becoming popular || | 0 T g mmmmm—m—m—— |
] in commercial radia and T¥ sets. | Address )
A Printed Circuil is a spe:ial insulated chassis on which | i
has been dfepos?fed : conducting material wlhichI Oake; '
the place of wiring. The various parts are merely plugged || 1 777 )
in and soldered to terminals. LU 1 - e
Prinjed Circuitry forms the very basis of Automation || I PROGRESSIVE E U K'TS INC' |
{ Electronics. [ 497 Union Ave., Dept.1408, Brooklyn 11, N.Y. I

L - - -_— = -

MAY, 1958
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SAVE $3 to $30 ON EVERY
POLY-PAK! Exclusive with us!

FREE!

PICK ANY $1 POLY-PAK
FREE WITH EACH $10 ORDER!

*1 POLY-PAKS"

E] 20 ROTARY SWITCH-
ES. Asstd. gangs, In-
sulatlon, contacts. wide
;agel\ Wt. 3 )bs. Reg.

60 TU BULAR CON-

DENSERS. Paper,
molded, oll, porre!aln
.0N02 1o 25 mf:  to

w3 s, Reg.

1,000V,

812

0O 1 MINILMETER. 13/~
round. 0-8 amps. AC.

Chrome face. RHeg. $3.
8-PC. NUTDRIVER
SET. Plastic h.mdle

8716, 7/32, 14, 518,

11/32, 84, 7/167 steel

case, \\t

D ASS O R T E D
KNOES for radlo, TV,

uppliances, Bukelite, plas:

tic. Wit S %9

D 100 RADIO PARTS.
Surprise |ss(mt Resz

Vﬁlue over 315, 3

2 PNP TRANSISTORS
Famous
« worth many doltars
each! While they last!
65-PC. CONDENSER
SPECIAL! All types
asstd. Molded, paper, ce-
ramic, mica. vari-
able, !\e)z. 15,
Wi 2 Ibs.
15-PC. TWIST DRILL
SET. 1/16 thru 147
X 6iths: In graduated
plastic holders. Reg. $4
D 40 SUB-MIN1 RESIS-
TORS. Only 14 ” long.
20 values: 135 oh stolD
mezb Color- coded Reg
6.

10 ELECTHOLVTICS
Single
triples. FP l\pes to 000
mf. Wt. 3 Ibs. Reg. $14.
70 MICA CONDENS-
ERS. Silver, 5%
incl. 30 values: .00001
to .01 mf, l’.O 1,000V,
wt. l lb 35
D R St STO R
SPECIAL' All  types
asstil. Power, carbon,
transistor, preciston. 30
Worth $15. Wt.

\ |lues

D ‘‘POLY'' BOXES.
(‘Icar lastic, hinged,

w/snap ocks. Asstd.

sizes, Reg. $2.

TV MIRROR,

Sylva-
nia,

Staluless steel,

12 x 8”. See TV picture
while  Servicing. Many
home uses, too. Wt. | Ib.

40 HI-Q CONDENS.
ERS. Finest porcelain
tvpes. Reg. $8.

60 TERMINAL
STRIPS, BOARDS.
Wide varlety solder lug.
binding. ete. Wt. 1 Ib,

40 POWER RESIST-

ORS. WW,. candohm
vitreous. sand-coated. 15
values: 5 to 30 W: 35 to
11.000 ohms. Wt. 2 Ibs.
D 50 PLUGS & RECEP-

TACLES. Audio, pow-
er. chassis, p‘\nel & spkr.
types. © Wt. 2 lbs.

40 MOLDED CON-

DENSERS. wilde as-
sortment. Including oils.
ggrcelain plastic. Reg

CCFLEA-POWER'
MINI-MOTOR, Permna-
magnet, 14 to 3
] operale 3.000
Wt. 1 o
40 TUBE SOCKETS
Wide asst. mica
prln!od sh‘l‘eld b1sed Inct.

eg. $8
30
w.

nent
VD

pm.

150 RESISTORS
vilues: 14
Reg. $10. wt. 2 ll)s
CRYSTAL MIKE. Post-
age-stamp size. Crisp:
l(l() to 8,000 cps. Reg.
E] POPULAR DIODES.
Crystals and silicons.
some worth $10!
6 TRANSISTOR
SOCKETS, with
mountmg plate

o w
SWITCHES
Asstd. SPST,
DPDT. Shop must!

socket wren'chgs in plaﬂﬂc
LY

& CHOKES.

Ant. Large

V'\rletv inel. slug-

;uned Wt. 2 ibs.
15.

D 60 colLs
IF,

E] 20 VOLUME CON-
TROLS

doubles

shafts.

1bs.

D 3 L8S. HARDWARE,
approx. 2000 pes.

Asstd. screws, brackets,

etc. Reg. $8.

D 2 SUB-MINI_  SOLE-
NOIDS 1\%:«53

Change elec energy to

mech. 12 VDC @ 300 g

actuates plunger We, 2

o7, Reg. $5.

ReR. $15. Wt. 8

8 GERMANIUM DI-
Glass-sealed,
leads. Reg.

D 40 PRINTED CIRCUIT
PARTS. Dlodes: car-
bon, precision resistors:
chokes; molded, ceramic
condensers: boards. Reg.
$15.
D SEVEN 25-FT. ROLLS
WIRE. Asstd. colors,
stranding, insulation.
=18 to 24. wWt. 2 Ibs.
Reg. $3.75.
20 Raythcon KNOBS.
DxPreclslon. worth #5¢
ea,

metal insert,

screws. Wt. 1 1

2 THANS!STOR XFM

TC “‘ounce

Interstage l\
T

Instrument  types.

w/set-
b.

tvpe
X34~ mp, A .
known, Color-coded 1edds
Rer. $1

‘PRINTED
CUILTS, assorted.
tegrals included. Reg. 7.
WORLD'S SMALLEST
RADIO KIT. 218X
w/permeabiitty
diode, all parts,
directlons Reg. ¥ 3
D DIAL-LITE
SEMBLIES.
colored jewels;
bulbs. Reg. $3.30
0-60 MINUTE TIMER.
Darkroom, shop use.
Sounds alarm. w/glass.
chrome bezet. wWt. 3 Ibs.
Reg. $7.
100 CERAMIC CON-
DENSERS. Tubuhr
popular makes. Wt. 1
Reg. S12.

40 DISC CONDEN-

SERS for transistor &
sub-minl work. Reg. $3.

40 PRECISION RE-

SISTORS. carboloy &
WW. 105 asstd. to 1 W:
to 1 meg. Wt. { Ib. Reg.
$25.

10 TIMING MECHA-

NiSMS, 3-second, In-
leclte gearlnz Wt. 2 1bs.
Reg. $3

60 N! Q RESISTORS.

Finest made! LRC,
A-B. 30-values: 15 ohms
to 10 megs; Lo to 2 W,
105, Sof. incl, wWt. 1 Ib.
Reg. $12.
20 FERRITE TUNED
COiLS. Ant. osc. IF.
2 Ibs. Reg. $15.
40-FT. '*ZIP'" CORD,
AC/DC line, speaker
cable. 2 conductor. Siate
color: BLACK, BROWN
WHITE. Wt. 2 [bs.
L*MICRO'"
5 ft. ’roll
transistor
work. Hi-temp,
5g(ass 24 to 30.

wt.

for

250-ft. HOOKuUP

WIRE, asstd. ecolors.
insulatlon, stranding. 25’
}gngths or longer. Wt.

MINt 0-9999 COUN-

TER by Veeder-Root.
Double-ended shafts. Tape
recorders, motors, etc.
Reg. $5.
D MEINI SIGMA SENSI

TIVE RELAY. 10 000
ohms SPST with R C as-
sembly. Reg. $6.5

HOW T0 ORDER Check items wanted. Return en-

tire ad w/check or M.O. including sufficient postage; ex

cess returned. C.0.D. orders, 25% down.
I’unt name, address, amount money enclosed in
Canada postage, 45¢ 1lst lb., 28c ea. addl.

dl\:

Rated, net 30
1b.)

L\l'ORT ORDERS INVITED.
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‘ 131 Everett Ave.

CHELSEA 50, MASS.

NEW TUBES & SEMICONDUCTORS (Cont'd)

2N502, 2N503

The 2N502 and 2N503 are hermetic-
ally sealed germanium MADT field-
flow transistors. Their maximum rat-
ings are identical to the 2N500 in all
but collector dissipation. At 25° C the
2N502 and 2N503 have a collector dis-
sipation of 60 mw.

.200"

2N502,2N503
APPROX ACTUAL SIZE

The 2N502 is designed for use as a
vhf amplifier. Its maximum frequency
of oscillation is over 500 mec and its
power gain is at least 8 db at 200 me.

The 2N503 is designed for amplifier
applications at frequencies up to 100
mc. Its gain at 100 me is at least 11 db.
Polarities of these Philco transistors
are similar to those found in p-n-p
junction transistors.

MI4 SILICON RECTIFIERS

A series of medium-power rectifiers
with a rectifying junction formed by
diffusion. The case is selected to pr ovide
reliable, rugged units for use in both
chassis and printed-circuit construe-
tion. This series is available with either

J

the anode or cathode connected to the
case. Units with the anode connected
to the case are designated M14A and
units with the cathode connected to the
case are designated M14C. A numerical
suffix indicates the peak inverse voltage
rating of these Motorola products.

Peak inverse ratings are:

M14A1, M14C1—100 volts
M14A2, M14C2—200 volts
M14A3, M11C3—300 volts
M14A4, M14C4—400 volts
M14A5, M14C5-—500 volts
M14A6, M14C6—600 volts

Other ratings that are identical for
all units are:
De rectified current—0.5 amp
Surge current for 2-msec square wave
—35 amps
Surge current,
wave—b5 amps

2N460, 2N461

Intended for general purpose in-
dustrial applications, these are p-n-p
alloy-function transistors. Effective
hermetic sealing, close control of leak-
age current at high voltage and efficient
thermal design (achieved in part by
connecting the transistor base to the

one-half 60-cycle sine

case) 1nsure reliable operation at
normally encountered environmental
conditions.
200"
; o
8
oF.

INDEX 2N460,2N46]
APPROX ACTUAL 5I12&

WWW.americanradiohistorv.com

”OUTPERFORMS THEM ALL"”

1. J. Saltzman, Globe
Sound Service,
Jamaica, N. Y., experi-
enced commercial
sound engineer, says:
“On side by side com-
parison test, the CJ-44
outperforms them all.""

Shown Complete with
with ‘’Acousti-Match*’
GB-1 Built-in Driver Unit
Universal List $72.50
Mounting

Bracket NET $43.50

A wide-angle, all-purpose, all-weather
Public Address Speaker, complete with
integral high-power super-efficient
“Acousti-Matched” driver unit.
“Acoustic-Matched” means “Controlled
Response” within the frequency limits
most useful in P. A. and high level music
reproduction. “Controlled Response”
offers conversion efficiency never before
obtainable in high-powered speakers.
“Controlled Response’ results in smooth
reproduction — free from peaks which so
often create and sustain acoustic feed-
back.

The CJ-44 conserves costly amplifier output
power — fewer speakers do a complete
job. The speaker horn is easily rotated
for horizontal or vertical dispersion
patters.

The CJ-44 is the only high-powered P. A.
speaker that can be equipped with the
new Atlas Universal Mounting Bracket,
permitting quick and secure directional
adjustment on both planes. Simple to
make a horizontal or vertical adjustment
as a final “touch-up” to the installation.
The CJ-44 is designed for the “tough jobs.”
No gimmicks, no fluffs, no wild claims
~ just a reliable super-efficient speaker
for all applications.

Input Power: 30 watts constant
50 watts peak

16 ohms

150-9.,000 cps

Bell 23 x 13
Over-all length 19

16 Ibs.

Input Impedance:
Response:
Dimensions;

Net Weight:

Write for free Catalog 57.

ATLAS
SOUND CORP.

1449-39 St.,

Brooklyn 18, N. Y.
Atfas Radio Ltd., Toronto, Canada

RADIO-ELECTRONICS
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NEW TUBES & SEMICONDUCTORS (Cont'd)

In a typical class-A audio amplifier
circuit the only difference between these
two units is in powzr gain. The 2N460
delivers 34 db while the 2N461 in the
same circuit produzes a 37 db power
gain.

Other ratings of poth Tung-Sol units
are:

Vee —20
Ic (ma) 5
Frequency (test)
(cycles) 1,000
. (ohms) 4,500
R. (ohms) 500
Pe (mw) 10
Distortion (max) (%) 5

2N425, 426, 427, 428

These are p-n-p alloy-junction tran-
sistors designed for use in computer
and switching apgplications. The tran-
sistors have very short “turn on” and
“turn off” times. The case features a
welded hermetic seal and a standard
basing design.

200"
INDEX |Oo

2N425,426,427,428
APPROX ACTUAL SIZE

Maximum ratings of these Tung-Sol
units at 25°C are:

2N425 426 427 428
Ve 20 —30 —30 -—30
Vea 20 —20 —20 —20
Ven —20 —18 —15 —12

SALES MANAGER
AM & FM Car Radios

Experienced in Handling
Nation-Wide Disfribution.

Must have a solid sales-management
background and fhorough knowledge in
radio field. Opportunity to develop
with rapidly growing concern. Not over
40. Salary and liberal bonus. Reply to:
Box RE5, Radio-Electronics, 154 W. 14
St., New York 11, N)Y.

P T L T I LTI T T T

Tireneesderrirernesnrriserasasansvanenenarsrensaarsf

—INFRARED SNOOPERSCOPES!—

OPTICS e LAMPS
TUBES e  PARTS

Former “Top-Secret'" Infrz-
Red Viewers For Seeing In e
Total Darkness—Undetectell, .
Now Available For Civilian
Applications!

Bell & Howell—

uses 1P25-A Image tube.
Priced from $50 to $99.95.

IMAGE TUBE POWER SUPPLY
SNOUPERSCOPE PART x 1450-A.
Power-fack for 1P25-1P25-A tubes
{will alsa supply CV- 147 tubes). In-
put 6 volts d.c. at only 0.33 ampere.
Output 1.250 volts d.c. and additional
focusing volmges Ogermes frog] sin-

le 6-volt dry cell lan!ern hatte. 412"x
iov Tt ‘oco t 802 NEW CONDITIO\I (‘omple(s,

ready to turn on, on|y i
INFRARED LIGKT SOURCE A\
SNOOPERSCOPE PART x 1364-A. |

Input 6-volts, 5 amperes. 57g"” doulle | a)
glass filter. Projects a powerful beam

Army
Model M 2

of invisihle radiation {free of all visi- 1
{lluminates

for Infra.red

erchandise guaranteed
Write today for FREE CATALOG

Contains detailed description. price list. and wlide

uses of units. Also large selection of other infra-red

parts avallable at our dmazmg 1ow prices.

McNEAL Electric & Egquipment Co.

4736 Olive St., Cept. RE-5, St. Louis 8, Mo.

MAY, 1958

Ic (de) (ma) —400 —400 —400 —400
Ic (peak)
(anmps) -1 —1 1 —1
Turn on time
(usec) 3 2 1.5 2.5
Turn off time
(usec) 2 1.5 1 1
END
30 Pears dgo
In Gernsback Publications
HUGO GERNSBACK, Founder
Modern Electrics 1908
Wireless Association of America 1908
Electrical Experimenter . E 1913
Radio News . 1919
Science & Invention 1920
Television 1927
Radio-Craft 1929
Short-wWave Craft 1930
Television News 1931
Some larger |libraries still have copies of Modern

Electries on file for interested readers.

In May, 1908, Modern Electrics

A Silicon Detector, by A. C.
Austin, Jr.

Wireless Telegraph Oddities, by
Signor Marconi.

Construction of Wave Detectors.

The Dynamophone (voice- opel—
ated relay) by Hugo Gernsback.

Wireless Telephony, by Newell A.
Thompson, Jr.

Wireless Around the World.

How to Remedy Troubles in Wire-
less Telegraph Instruments.

WIU. YOURI BEPL‘I,CEMENE
1

> 05§ Nasistor
. BURN OUT AGAIN? |

~Not if you use—

k The NEW SENCOR,E,=
.“‘FUSE'SAFE i

"CIRCUIT TESTER

Save costly call backs
by testing the circuit
before replacing

I —=

Tust REswion

fuse, fuse resistor ar
circuit breoker.

}n
==

Individual s:ole for
each value fuse re-
sistor — no inter-
pretation, just reac
inred orgreen area
Y Measures line current
and up to 1100 watts of 4
power at 115 volts using 8
line cord and socket.
% Two convenient current 3
ranges — 0 to 2 omps and
0 to 10 amps. Test leads 3
clip in place of fuse or fuse §

R MODEL §s._ 3
C-DC or both
needed for Fus‘:s
Resistor Circuire

resistor. 5 s I
* 5 ohm, 10 watt resistor prevents TV circuitl
As Recommended by Leading Manufacturers
M
<% ""SERVICE
[sencorg] l
171 OFFICIAL RD., ADDISON, |u.l
Cut out this aod now for further information

damage and simulates operating conditions, l
LW INSTRUMENTS CORP.

WWW.americanradiohistorv.com

plete 2
coy

AY

Let thes
ing books
AM, FM
professxont.{
ciency an

Completely,
you can easi
the way to
radio-TV-el
tainsg the lat

two world-famous Ghirardi train-
each you to handle all types of
nd TV service jobs by approved
methods—and watch your effi-
earnings soar!

nodern, protusely illustrated and written so
understand every word, these hooks pave
at, aceurate service on anv type of home
ronic equipment ever made. ach MOOK con-
t data on the latest methods and equipment

T a reflesh of old, out-of-date material. Fach is
co- amhored w A. A, Ghirardi whose famous RADIO
PHYSICS JURSE and MODERN RADIO MVICE
were, tor 20 @ears, more widely used tor mxln Wy, 5¢hool

and home s@dy training than any other hooks of their

typel

THE NEW Ghirardi

RAPIO-TV SERVICE LIBRARY

Almost 1 500 pages and over 800 clear illus-
trations sflow step-by-step how to handle every
phase of odern trouble-shooting and servicing.

A compl guide to profitable protexsional methods.
For the novile, it is a comprehiensive training course. For
the experierffed serviceman, it is a guick way to ““brush
up’” on sped¥c johs, to develop improved techniques or to

Inchides
417

vers to puzzling service problems.
step-hy-step”” service charts. 820 pages.
pricefl$7.50 senaxately See combination offer!

invaluable
s,

2—Rjdio and Television Receiver

CIRQUITRY AND OPERATION

This 669 @age volume is the ideal guide for servicemen
who realiz@it pays to know what really makes modern
radio-TV wflceivers ‘‘tick” and why. Gives a compilete
understandffiz of basic circuits and eirenit variations:
how to refenize them at a glance; how 10 eliminute
guesswork d useless testing in servicing them. 417 illus.
Price sepafitely $6.75.

New Ilgw price ... You Save $1.25!

If hroke@ into lesson form and sent 10 YOR ax ‘&
“course,” fbu'd regard these two great hooks as a bar
gain at $@ or more! Together, they torm u complete
modern seg@icing library to help you work faster. niore
etficiently d more profitably.

Under tBs offer you buy them both for only $13.00.
You save #.25 on the price of the two hooks—and have
the privile of paying in easy installments while vou
use them.

10iDAY FREE TRIAL

-58, RINEHART & CO., Ine.

ison Ave., New York 16, N.Y.

00k (s) below for 10-day FREE EXAMINA-
in 10 days, will either remit price in.
plus pos( age) or return books postpald and
nof

V Recciver TROUBLESHOOTING &
P IR, (Price $7.50 separately)
0 & TV Receiver CIRCUITRY & OPERATION
$6.75 separateiy)

ck here for MONEY-SAVING COM-
ATION OFFER . . . Save $1.25,

h of above blg books at speclal })nce of only

Oififor the two (Regular price § you

save $@.25. Payable at rate of $4 lplus pos(age)
18 days if you decide to keep hooks and $3

month fhereafter until $13 has been paid.

Name

Addres

Clty, @ne, State.

Quisi U.S.4.—$8 for TROUBLESHOOTING &
REPARR; 87.25 for CIRCUITRY & OPERA-

TION
same
Zm sm =

$14 for both. Cash with order only, but
) day return privilege.
Y E PE BN BN BN U B BE bW B B Y
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Popular and Fast Moving . .. "

“ILLINI

M[IIEE

CONDENSERS”

Creeteomite *

ff e Vo opauel
~ - e
- '\__. ARt 61 6TV
2 = % Bz tnﬁc"ﬁﬁ‘“"""_ e
geg ‘ri e mt ": Mate tn U.; ) €
& y MF
Fecim TREY 5
xg v SpLLINY v
% o o ‘.ELECTRON“TE . NUSURIRRISE e}
L]
———— han s A ¥

54 40 MFD. 'li
I as0 wYOC !
Earn greater profits with this e
quality line of capacitors

which are priced to sell.

Available in variety of sizes with flexible leads or tinned
pigtail leads. Attractively packed 10 to colorful display box.
One full year unconditional guarantee. Write for catalog.

SOLD THROUGH RECOGNIZED DISTRIBUTORS EVERYWHERE

PACKED
10 IN
A BOX

VAl Cut out this ad now for further information [N

128

CONDENSER COMPANY
1616 N. Throop Street * Chicago 22, lllinois

*’ A
IMPROVED

SENCORE

LC3
l.eckage Checker

Has
1001 Uses!

E-Z-Hook
“SUB”
Connectors

Connect a

speaker, or

Check these outstand-
ing New Features

Now — For the
firsttime...

Checks 130 differ-
ent tube types —

Substitute @
® transformer

e capucitor

more than any
other ‘‘grid circuit'’ type
checker. Includes UHF and lat-

est type tubes.

Checks picture tubes without re-
moving tube from cabinet or
chassis.

New Roll Chart prevents obso-
lescence — just dial the tube
type and save time. Chart is
easily replaced at no extra cost.
Dynamic Filament

checks including heater ta cath-
ode leakage & shorts — no need
for @ second filament tester.
Two spare preheating sockets to
cut down testing time.
Capacitor checks simplified.

% Makes connections instantly!
Y Won’t pull off!
% Insures positive contact!
Saves time, money and parts in servicing,

experimenting, instructing and production,

No.71.1.5UB...Only 69%..
for Easy Lead .Identificatlion

ORDER THROUGH YOUR

PARTS DISTRIBUTOR

et T L L L

Six Colors!-

The LC3 provides all these new improved fea-
tures in addition ta those employed in eorlier
leakage or “‘grid circuit’’ testers. A must for
any TV service technician,

wies SERVICE 10tk E-Z-HDOK TEST PRODUCTS
at your Dept. G-1, 1536 Woodburn Ave.
INSTRUMENTS CORP. Ilocal parts X
171 Official Rd * Addison, Ml.  distributor Covington, Ky. .
AN T G N AN

WwWWW.americanradiohistorv.com

Patents

TUBE-TRANSISTOR
AMPLIFIER
Patent No. 2,801,298

Roop Naravan Mital, Eindhooen, Netherlands
(Assigned to North American Philips Co., Ine.,
New York, N. Y.)

One popular combination of transistors is that
of a common collector followed by a common
emitter. This combination results in good mateh-
ing between stages so that transformers may be
eliminated. Furthermore, it provides a relatively

high input and low output impedance In this
—— ,— ———y—

|LOAD

&

circuit the transistor pair is preceded by a tube
amplifier. This gives good overall matching and,
of course, very high voltage gain.

The big advantage of a tube input is its high
input impedance, a2 value that cannot be ap-
proached by the usual transistor in any type
of circuit.

TRANSISTOR SWITCH
Patent No. 2,791,760

Ian M. Ross, New Providence, N. |. (Assigned
to Bell Telephone Labs., Inc.. New York, N. Y.

A specially prepared transistor becomes an effi-
cient switeh in this circuit. The body of the tran-
sistor is p-tvpe, but there is a small n-conductive
area. A battery connects across the ends of the
p-type material. The battery circuit impedance
remains low since there is no junction in its path.

Contacting the transistor is a ferroelectric
capacitor. It has the unusval property of main-
taining a given polarization until a rather large
(about 200 volts) reverse potential is apphed

1

FERROELECTRIC
MATERIAL e CONTROL SiG
++++ o+
1 P N P
| T
=-BATT "
+ R
M

With a control signal or pulse connected with
polarity shown, the hottom plate of the capacitor
goes positive. Holes diffuse into the narrow chan-
nel above the n-area of the transistor. Thus the
low impedance of the crystal remains. If the con-
trol signal were reversed, however (with suffi-
cient amplitude}, the ferroelectric polarization
would also reverse. Now electrons would close the
battery circuit above the n-area. The erystal im-
pedance becomes very high due to the temporary
n-p junction.

The device is an excellent memory unit as the
capacitor’s polarization is retained until a rather
large reverse force is applied. Readout consists of
simply testing the battery circuit for high or low
impedance, so it does not weaken the polarization.

TRANSISTOR ATTENUATORS
Patent No. 2,816,238

Ceorge Elliott, Rochester, N. Y. (Assigned
General Dynamics Corp.)
Transistors are very efficient switches. They are
excellent conductors when biased in the forward
direction. Their resistance when hlocked is high.
Here a pair of transistors is used to pass or at-
tenuate audio signals along telephone lines.
Both collectors return to the minus terminal of

to

RADIO-ELECTRONICS
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Use Delco Radio
Service Parts!

2N278-—Highest power tfransistor
used in outa radios,

/4

MR

b Gaagrey
iiat,

Avoiiable everywhere through
Electronic Distributors
associoted with . ..

RESISTORS
CAPACITO!
CONTROLS

TUBES

COILs

VIBRATO

TUNER P8R

TRANSF@IRMERS

Your Delco Radio Electronic Palts Distributor carries

the complete line, giving you fast, dfipendable service on the items
vow’ll need for Delco Radio—and other radio -§§ service work. Delco Radio also
provides: \

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

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

myE DELCO RADIO

et o DTMOTORSESTETEN DIVISION OF GENERfIL MOTORS, KOKOMO, INDIANA

129

WWW.americanradiohistorv.com


www.americanradiohistory.com

Demand the finest in
Electronic Test Equipment -
EMC, of course. You get

the most quality per
measurement dollar!

NEw! EMC Model 301
Speedi Tube Tester

Checks tubes in seconds.
Checks shorts, leakages, and
quality. Over 375 tubes, in-
cluding 0Z4, now listed. New ./
listings available. Uses line {j
voltage regulation, Checks (4 =%
and rejuvenates Picture
Tubes with Model PTA (Pic-
ture Tube Adaptor), at only
$4,50. Model 301P (illus-
trated),

with 4142” meter & oak Carrying case .

Kit 33.20
Model 3 62.90
({1 S 47.90

NEW! EMC Model 108
Handi Tester

The only appliance and auto bat-
tery tester in its price class to
use a D'Arsonval, instead of an
iron vane type meter. Gives ex.
clusive advantages of maximum
accuracy and scale fength, and
minimum battery replacement
cost . . . at no added charge.
Complete with test leads and
instruction manual.

$1595 Kit ...

NEw! EMC Model 905-6A
Battery Eliminator, Charger,
and Vibrator Checker

A MUST for auto radio service.
Features continuously variable
voltage output-—in either 6
or 12 volt operation. Checks
all & or 12 volt vibrators.

Wired . $67.90 KXit ...

NEw! EMC Model 601,
Wide Band Oscilloscope
for Color & Monochrome TV

Features full 5 mc band with
push-pull vertical amplifier
with sensitivity .02 volts per
jnch, retrace blanking ampli-
fier for clearer pictures, and
multivibrator sweep from 15
cycles to over 75 kilocycles.
Wired and tested ... $117.90

Wired

| sqini @inl @)
e

NEw! EMC Model 206P
Oynamic Mutual Conductance Tube Tester

The lowest priced mu-
tual conductance tube
checker on market.
Checks tubes for mi-
cromho value and gas
content. Completely ftex-
ible switching. Your best
buy in a quality tube
tester. (Hand rubbed
Carrying Case) . .$83,50

T Yes, tell me more, send me—FREE—

Electronic Measurements Corp.
625 B'way * New York 12, N. Y.

1
:: EMC Ex. Dept. 370 B'way, N. Y. 13 ¢

\‘».r-------;----------------J
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4 2 detailed catalog of the complete EMC line. A
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PATENTS (Continued)

LINE2

L]

E1l. The emitters return through either E2 or E3
depending upon the position of switch 8. When
switched to E2, both emitters return to the minus
terminal and are blocked. Thus no audio can flow
through V1 or V2. When S is thrown to E3, posi-

tive bias permits conduction through V1 and V2.

Conventional p-n-p transistors conduct to some
extent in either direction. For best results here,
however, they should be processed for bilateral
conduction.

DC TO AC CONVERTER
Patent No. 2,804,547

Harry T. Mortimer, Los Angeles, Calif. (May be used
by the US Government without payment of rovalty)

There are several ways of converting de to ac.
Among the most efficient circuits is a transistor

| oscillator that generates a square or pulse wave.

In this converter (Fig. 1), the transformer core
material has a rectangular hysteresis loop. As a

[}

— VOLTAGE |-
SOURCE
R2
£2 AAA
&> 60T
Fig.|

result, the core can be saturated easily. Abrupt
reversal of =aturation (from one polarity to the
other) provides maximum induced voltage with
minimum power loss.

TRAIN QUICKLY! OLDEST, BEST
EQUIPPED SCHOOL of ITS KIND in U.S.

Veterans and Non-Veterans — Get practical training
in lop opportunity fields. Prepare now for a better job
and a real future. Advanced education or previous
experience not needed. Employment service to
graduates,
Enroll NOW—Pay Later

Finance Plan and Easy Payment Plan. Also Part
Time Employment help for students. Training in
Refrigeration and Electric Appliances can be included.

FREE BooK Clip coupon for Big Free Illus-
trated Book. No obligation and
No Salesman Will Call. Act NOW,

B. W, ke, Jr. ident OPERATED
Cooke, Jr., Presiden NOT FON PROFIT

e Established 1899
A $00 S. Paulina. Chicago
ELECTYRICAL ScHOOL Dept. 58-5¢C

Send FREE BOOK and full details on: I
(] TELEVISION-RADIO |
[] ELECTRICITY-ELECTRONICS i

INPAMIT i s 5 | v 8 8 et et e hiomt i Aol o o 00000000 l
l ADDRESS . . ..ttt et :
oy o STATE

wWWW.americanradiohistorv.com

L1-C. the tuned circuit, is adjusted for a low
audio frequency. L2 is the feedback coil. At some
instant during a cyele, V conducts fully and be-
comes nearly a short circuit. This prevents flow
from the constant-current source I through L1
At this time nearly the entire voltage E is avail-

able to saturate L1 with positive polarity. As V's
conduction falls a smaller voltage is available
from E across Ll. Also, current from I now be-
gins to flow and saturate L1 in a mnegative
direction.

The hysteresis loop is such that magnetic
switching is accomplished rapidly from one polar-
ity to the other. Fig. 2 shows a typical wave-
form of the circuit’s voltage output. END

Make Sure
You Get Every Issue of

RADIO-ELECTRONICS

Subscribe now and save

1 year $4.00, 2 years $7.00
3 years $9.00
Canada same as the US. Extra postage

per year: Pan-America, 50c; all other for-

eign, $1.00

ORDER by MAIL and SAVE!
TV PICTURE TUBES

10BP4

$7.95 178P4 ...510.95 21AMP4 $19.95
12LP4 8.95 (7CP4 17.00 21ATP4 . 20.95
t4B/CP3. 9.95 [(7GP4 17.60 21AUP4 .. 20.95
16DP4 14.95 7HP4 ... 13.60 21EP4 14.95
I6EP4 15.90 {7LP4 .. 13.60 21FP4 .. 15.95
16GP4 15.90 17QP4 11.95 21wWP4 17.30
161KPY 10.95 17TP4 ... 19.30 21YP4 15.95
16LP4 . 10.95 (19AP4 ... 19.30 21ZP4 14.95
16RP4 ... 10.95 20CP4 . 13.90 24CP4 _. 2395
16WP4 .. 15.20 20HP4 . 1795 24DP4 .. 26.95
16TP4 10.95 21AP4 22,10 27eP4 39.95
I7AVPY . 15,20 21ALPY 2095 27RP4 . 39.95
27”-—6 montl guarantee—all others 1 year, Alumin-

ized Tubes $5.00 more than above prices. These prices
are determined to include the return of an acceptable
similar tube under vacuum.
ALL PRICES FOB CHICAGO, ILLINOIS. De
posit required. when old tube is not re
turned. refundable at time of return. 25
required on COD shipments. Oid tubes mus‘
be returned prepald. We ship anywhere.

WRITE FOR COMPLETE LIST.

—PICTURE TUBE OUTLET—

3032 Milwaukee Ave., Chicago 18, IIi.
Dickens 2-2048

RADIO-ELECTRONICS
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OPPORTUNITY ADLETS

Rates—50¢ per word (including name, address and
initials). Minimum ad 10 words. Cash must accom-
pany all ads except those placed by accredited agen-
cies. Discount, 10% for 12 consecutive issues. Mis-
leading or ohjectionable ads not accepted. Copy for
Tuly issue must reach us before May (5. 1958.

RADIO-ELECTRONICS,
154 West 14 St., New York 11, N. Y.

WANT USED PHOTOFACT set for cash.
AMARILLO, TEXAS.

HIGH-FIDELITY SPEAKERS REPAIRED. AMPRITE
SpeskerESOSwrvice, 70 Vesey St., New York 7, N.Y.
A 7-2

1ROX 8021,

CASIL PAID! Sell your surplus electronic tubes. Want
unused. clean transmitting, special purpose, receiving,
TV types, magnetrons, klvstrons, broadcast, etc. .A\lso
want military & commercia. lab test and Communications
gear. We swap too, for tutes or choice equipment. Send
specitic details in first letter. For a fair deal write, wire
or telephone: BARRY, 512 Broadway, New York 12,
N.Y. Walker 5-7000.

RECORDERS, Hi-Fi, Tapes.
CATISTON, 215-T East 88th St.,

I'ree Wholesale Catalogue
New York 28, N

Awpex, Concertone, Crown, Ferrograph, Presto, Tand-
berg. Ventron, Bell, Sherwood, Rek-O-Kut, Dynakit.
Others.  Trades. BOYNTON STUDIO, 10RE Pennsyl
vania. Yonkers, N. Y.

ANY KIT priced to 370 &ssemhled and tested for $135.
Work guaranteed. Ship prepaid. Returned C.0.D. GOR
DON COMBS, Tt3, Hemet, Calif.

LARORATORY QUALITY equipment and Military Sur-
plus Electronies bought, z0ld. ENGINEBERING ASSO
CIATES, 431 Parterson Road. Dayton 9, Ohio.

DIAGRAMS FOR REPAIRING RADIOS 31, Television
$2. Give make, Model. DIAGRAM SERVICE, Pox 672-
RE. IMartford 1, Conn.

EXCEPTIONAL SAVINGS on Hi-Fi, speakers,
ponents, amplitiers & tuners, tape recorders, eie.
tor individnal quotations on vour specific needs;
catalous. CLASKIFIED M1 FI EXCHANUE, RE,
Last 65 St.,

con-
Write
no
2375
Brooklyn 34, N.

ALL, MAKES
TESTING
MENT Co.,

OF FLECTRICAI. INSTRUMINTS AXND
eumpmem repaired. HA LE’LTOI\ INSTRU
128 Liberty St-eet, New York, N.Y

TELEVISION  Tuner Repairs. DAN'S TELEVISION
LABORATORY, 619A Snurise Highwav, Babylon, N.Y.

CWINEMAKING ;

A Beer, Ale Brewing ' Illustrated.
EATON NOOKS,

Rox 1212-T, Santa Rosa. Calif.

&2,

PICTURE TUBES- lowest prices in country. Factory
hoxed. IP’rices quoted. GFNERAL ELRCTRONICS, 3131
Bailey Ave., Buffalo 15, ~N.Y.

WORLD RENOWNED Hartley Speakers now available
to Dealers, Servieemen, custom installers lowest franchise
reguirenient= in High Fidelity industry write to JTART-
LEY TRODUCTS COMPANY 521 EFast 162nd St., New
York 51, N.Y.

DISCOUNTS TO 50%, recorders, tapes, hi-fi components,
consoles, phiotosraph cquupment. Request specifiec prices
only.  LONG  ISLAND AUDIO & CAMERA EX
CHANGE. 3 Bayr 26th St., Brook!yn 14-R, N.Y,

ik CATALOG! Hundreds of subiects! TREASURE-
BOOK COMPANY, 279 South Alden, Philadelphia

MATHEMATICS.  Unirersal
Mathematies,

Correspondence School of
IRox 5225, T'hiladelphia 26, Da.

DIAGRAMS! Repair Intormation! Radios—Amplifiers—
Recorders $1 Televisions §1.50. Give make, model, clias
siz. TV MILTIE. Box 01EA, Hicksville, N.Y.

CASH I'AID for simple ‘deas. MALONE'S, Box 511-RE,
Glendora, Calit.

HIGH-PAYING 10OBS, opportunities; foreign. USA. All
Trades. Companies pay fare. For information, write Dept,
g, l’\ut\gmml Employment Information, 1020 Broad.
ewark, N.|

FIX AUDIO RADIOS FAST! Valuable tips 10c. Sparks.
78 Walnut, Philadelphia 44, Pa.

‘\\L MONEY! Get our price list on all types Radio and
TV tubes at Mitrs. prices! 100% guaranteed, all brand new
and unused, no mechanical or electrical rejects, not
washed or rehranded! 24 hour service! Write United Radio
Company, 58 Market St., Newark. N.Y

MAY, 1958

grﬁdTﬁf?élebl§‘dniéi‘
(ireuits

PROTECT YOUR
TRANSISTORS

Most transistors and miniature elec-
trolytics are highly sensitive to the
wrong battery polarity. Few technicians
or experimenters have escaped burning
out at least one of these components
by inserting a battery backward in
some kind of transistor circuit. A fool-
proof protective circuit can be added,
at small cost, to the transistor set
which will guarantee the right polarity
no matter how the battery is connected.

The protective cireuit is a bridge
rectifier type consisting of four germa-
nium diodes, such as the 1N39-A, 1N43
or IN69. De voltage from the battery
is applied to the bridge circuit instead

(4)IN69,IN43, I§39-A

“DIODES
.9 ~—
-[_ :I—"_ B + g:ATNszOR — D
Tl
3
DIODES
-
C

of the usual aec, but the results are the
same. The bridge allows current to flow
only one way through the transistor
circuit load. If the battery is reversed,
the polarity across the load still remains
the same,

Construct the bridge shown in the
schematic and connect the battery at
points A and C. Using a voltmeter,
measure the voltage and determine the
polarity at B and D. Point B should be
positive. Wire B and D permanently
to the transistor circuit where the
battery would normally go, with D to
the negative connection and B to the
positive. From then on, you can connect
the battery to A and C without check-
ing polarity or worrying about dam-
aging the components.—Dave Stone

SEMICONDUCTOR RF NOISE

While cleaning some of the haywire
out of my ARC-5 transmitter, I re-
placed my old selenium rectifier with
four new, small-size germanium power
diodes. This provided the 28 volts
needed to operate the transmitter re-
lays. The next time I turned on the
equipment, I looked forward to an im-
proved signal in keeping with the new
neat arrangement. But the signal was
worse. There was a good loud 50%
modulation 60-cycle hum! After con-
siderable musing, muttering and mum-

wWwWwW.americanradiohistorv.com

“ONE DOLLAR..,.

As much & $I5 worth — Everything Brand New
and sold you with a money back guarantee,

DED | cT 10% ON ANY ORDER

OF $10 OR OVER

Plus a FREE SURPRISE PAGKAGE

] 100 - ASSORTED FUSES popular sizes. ..., .

s TV CHEATER CORDS with both pluzs ...... $1
200 ~ ASET. RUBEER GROMMETS best sizes. . $1
100’ ~ TVAIN LEAD-IN WIRE 300Q1cavy duty-- -1
50° — FLAY 4-CONDUCT. WIRE muny purposes: - $1
25'—INSQLATVED SHIELDED WIRE ......... 1
1-%7 INDOOR TV ANTENNA nl-zaln 3 section ,$1
20 - ASS]. TV KNOBS, ESCUTCHEONS, Etfc..$1

] 3 - ASSH TOGGLE SWITCHES spst. dpdt, ctc..$1

{J 15 - ASSE. ROTARY SWITCHES 515 worth,, ..$1

{1100 = FINEST NYLON DIAL CORD best size...$1

] 200 — SEQF TAPPING SCREWS 18 x 127 $

{135 - ASSE. RADIO KNOBS screw and nush-m

1100 ~ KNPB SPRINGS standard size 38”7
[] 100 - ASEORTED KNOB SET-SCREWS.

[]125- ASSDRTED CLOCK RADIO KNOBS.
(1 400 - ASET. H'DWARE screws, nuts, rivets, etc. .81
(150 — ASS¥. SOCKETS octal, noval and miniature .81
[]20 - ASS® JRTED TUBE SHIELDS nest sizes.. . - $1
[]50 -~ ASSE. MICA CONDENSERS some in 50 . .31
(150 - ASSE. CERAMIC CONDENSERS........ $1
[]10 - ASSF. VOLUME CONTROLS less switch. .. $1
[]5~ ASST! VOLUME CONTROLS with switch .. $1
[]100 - VGLUME CONTROL HEX NUTS....... $1
(120 -~ ASSH. PILOT LIGHTS popular types.e v ve 1
110 = PILQT LIGHT SKTS. bavonet type, wired, .. $1
150 ~ ASSE. TERMINAL STRIPS 1. 2. 3, 4 1ug .. .31
110 - ASSF. RADIO ELECTRO. CONDENSERS. $1
[]5-ASSY TV ELECTROLYTIC CONDENSERS.$]
[]15 - ASSI. TV COILS sync. peaking, width, etc. ,$1
[125-AS MICA TRIMMER CONDENSERS. 5]
[150 - TUH LAR CONDENSERS .02-auor, . ..
[] 50 - TUHULAR CONDENSERS .001-600v. .. ... S]
[J15 - TUBJLAR CONDENSERS -047~600v , ., ., $1
| []50—-TUBULAR CONDENSERS .01-400v,,.....%1
[[12 - ELEQIrROLYTIC COND, 40/40-450v...... $1
[12 - ELEGTROLYTIC COND, 40/10/10-450v,,,,$1
[130 — FPECONDENSER MOUNTING WAFERS . .31
[13 - ELEQTROLYTIC COND. B80-450v. .00 ennn $1
[[13 - ELEGQVROLYTIC COND, 50/30-150v .. .... $1
[]15 - TUBULAR CONDENSERS .015-1600v..... $1

0000000000000000000000000000000000000

110 - HYSFUBULAR CONDENSERS .006—1800v. .
[J 10 - HYSTUBULAR CONDENSERS .001-6000v, .
J10 - HY UBULAR CONDENSERS 005~ 6000\', ,

35 - MI COND. 20-100 mmf & 15-270 mmf, ... §1
[135-MI COND. 20-470 mmf & 15680 mmf, , ., $)
[135-MIGA COND. 20=820 mmf & 15-1000 mmf ... .$1
[ 35 - CEMAMIC COND. 20-5 mmf & 15-10 mmf. .. .$]
[]35 - CEBAMIC COND. 20-25 mmf & 15-47 mmf. . . $1

35 -~ CEQAMIC COND. 20-56 mm{ & 1582 mmf .. .$1

35 ~ CERAMIC COND. 20-100 mmf & 15-150 mmf . .$1

35 —~ CERAMIC COND. 20~270 mmf & 15-47¢ mmf . .$1

20-1000 mmf & 15-1500 mm( , $1
. 20=2000 mmf & 155000 mmf S'I
... 81

35 - CEJAMIC COND,

1 WATT RESISTORS 10%. .

50 ~ 478K 1 WATT RESISTORS 10%....... $1
25~ 2.4 2 WATT RESISTORS 5%......... $1
25 ~ 228 2 WATT RESISTORS 10%......... $1
25 — 108K 2 WATT RESISTORS 10%....... $1
10 — ASET. WIREW'ND RES, 5. 10, 20 watts.. ,$1
3 - AUDNO OUTPUT TRANS. 50L6 type ...... $1
3 -~ AULIO OUTPUT TRANS.6KS or 6V6 type...$1
3 - 1.F BCOIL TRANSFORMERS 456 k. o vvvn s s1
3 ~ L.LF fCOIL TRANSFORMERS 10.7 mc ¥m ...S1
4 -0V LOOP ANTENNAS ass’t hi-gain types .$1
3-LOQP i ..$
12 - RA
3-1
55
10 - 3
1-GOWD GRILLE CLOTH 14" x14” or 127x18", .$1
1-5" SPEAKERainico #5 magnet . .,. .. ... $1
5 — SETR SPEAKER PLUGS wired ........... $1
10 - SE'S PHONO PLUGS ond PIN JACKS..$1
2 - 52.40 SAPPHIRE NEEDLES 4000 playings.. .$1
5 - DIGDE CRYSTALS 2_1N21 2-1N23 1-1n64 .51
2 — SELENIUM RECTIFIERS 1-65 ma & 1-150 ma $1
1~ TV JERT. OUTPUT TRANS. 10 to 1 ratio ...$1
5~ TV ERT. SOCKETS with 18" leads, ... .
5 - HI-BOLT. ANODE LEADS with 187 leads.
1-TV BATIO DETECTOR TRANS. 4.5 me.
5~ ASQT. VHF TUNER STRIPS oscintator ...... s
1-~SE TV KNOBS standard type incl. decals ....%1
[ 1-LB BPOOL ROSIN CORE SOLDER 40/60 ...%1
[J6~SPIN TIGHT SOCKET SET 3/16” to 7/16" . .$1
[J 3 ~TV BLIGNMENT TOOLS 5”7, 7. 12 S 1)
HANDY W TO ORDER—Simply tear out advertisement
and penciifinark items wanted (dot in square is sufficient);
enclose wi money order or check. You will receive a
new copy this ad for re-orders.
ON SMALWM ORDERS—Include stamps for postage, excess

will be reflinded. Larder orders shipped express collect.

KS RADIO=TV CORP.

84 Vedey St. Dept. A, New York 7 N.Y.
131


www.americanradiohistory.com

Tobe Service Capacitors

Your 25 words can win the Ford Ranch Wagon

“I prefer Tobe Service Capacitors in my work because

Tell Why You Like

And Here Are the T1sc* Features to Help You Win + No
substandard materials can possibly enter the manufac-
ture of TOBE SERVICE CAPACITORS, because everything is
quality-checked beforehand < Highest grade dielectric
materials prevent voltage breakdown in service » TSC’s
are designed for high-temperature operation — will not
dry out or deteriorate in service ¢ Copperweld leads
soldered directly to foil insure you against opens -
Moisture-tight seals guard against shorts » Pigtail leads
will not pull out or break off + No danger of hot soldering
iron opening internal connection or melting sealing com-
pound « TSC’s will maintain specified capacity over entire
operating temperature range + TSC’s receive 100%
quality-control inspection prior to shipment » Continuous
production-line testing automatically rejects “duds” -
Maintenance of large inventories on complete line means
faster delivery to your TOBE DISTRIBUTOR and you.

ord ©

Tobe Deutschmann Corporation, Dept. C
2900 Columbia Avenue, Indianapolis 5, Indiana

10BE
B> TOBE

CAPACITORS

NAME.

ADDRESS

CITY

_ ZONE STATE

I enclose a Tobe boxtop

wWWWwW.americanradiohistorv.com

RADIO-ELECTRONIC CIRCUITS (Continued)

bling about leaving things alone once
they’re working, I began digging into
my nice neat layout to chase the source
of the 60 cycles.

As any of you fellows who are
familiar with the ARC-5 transmitters
know, the cathode and heater circuit of
the oscillator are kept above rf ground.
My first suspicion was a short in the
coil or in one of its associated bypass
capacitors, but no defect was found
here or in any of the other logical
sources in the oscillator, amplifier or
modulator. Next, I thought that the
common transformer for both the relay
supply and the heaters was the cause,
but a separate transformer for the
relay supply did not eliminate the hum.

I noticed that the hum stopped when
the transmitter relay was held man-
ually closed. Further tests indicated
that the hum originated in the germa-
nium power rectifier and 100-f filter
circuit used to provide dc for the relays.
The usual .001-uf bypass capacitors
around the rectifiers to ground did not
help. Two 50-uh chokes placed in the
leads to the heater transformer did
the trick (see diagram) and completely
eliminated the trouble.

RFC  GERMANIUM RECTIFIERS

W ~
n7vac 50pH i
’v 28V
S500MATO
RFC

REL AY
C oo+ Boi

It seems that the very low forward
resistance of the germanium rectifiers
generated a very sharp current spike
on each cycle. This showed up as a
60-cycle pulse which apparently mod-
ulated the oscillator circuit. Some TV
germanium rectifier power supplies use
a small bypass capacitor across the
rectifier to eliminate a similar type of
rf pulse. The higher-impedance 250-
volt circuit used in the TV set may
be the reason why the bypass worked
in the TV ecircuit and not with 25-volt
relay supply which 1 was using. A
50-ohm resistor would probably have
eliminated the rf by rounding off the
sharp spike. I did not use one because
of the additional voltage drop it would
cause.

In any event the point to remember
is that these devices have good char-
acteristics which may give trouble if
not watched.—Fred Lingel, K1CCW.

‘ END
ALy e et
L1 '/\\“' <
| \\ ‘A{-\F ;‘;:? /

“Now do you believe it has a reasonable
response at 13 cycles?”

132 RADIO-ELECTRONICS
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SOLDERING HINT

Here’s a way to avoid overheating
transistors or other delicate components
while soldering. Fcld a small piece of
felt or cotton and dip it in a glass of
water. Then, using an alligator clip
to hold it in place, clip it to the lead
between the component and the joint
to be soldered. Due to the large amount
of heat dissipatec by the dampened
cloth, this is better than holding the
lead with pliers. It also leaves both
hands free.—Homer E. Hogue

TRANSISTOR AS A DIODE

When no crystal diode is at hand for
experiments, erystal radios, etc., a low-
priced transistor will do the job. Don’t
throw away trarsistors which have
been spoiled by incorrect battery
polarity. Chances are, they can still
be used as crystal diodes by using two
of the three electrades.

The diagram shows a 99-cent CK722
used as a crystal diode in a typical
crystal radio. When using a CK722,
best results were obtained by using

i
a
|

4 HI-Z MAGNETIC PHONES

the base and enitter connections as
shown. The emitter and collector con-
nections also gave good results, but

when base and collector connections |

were used, the sensitivity was poor. The
interelectrode capacitance of a tran-
sistor is slightly higher than that of a
crystal diode. When used as a diode, the
transistor’s sensitivity does not quite
equal that of a 1N34, but it sure comes
in handy in a pinch and the experi-
ments should be interesting.—Awrthur
Trauffer

DETECTING MICROPHONIC
TUBES
The usual method of locating a micro-
phonic tube is to tap -each in turn until
a “boing” is heard in the speaker. How-
ever, some tubes are so microphonic
that they sound off no matter what
part of the chassis is tapped. One way
of locating thes2 tubes is to connect a
voltmeter across the plate, screen or
cathode resistor and then tap it. Micro-
phonism is ind:cated when the meter
flickers as the tube is tapped. When
testing power output tubes, keep the
volume turned down to eliminate the
effects of microphonics in carlier stages.
—Charles Erwmn Cohn
MAY,

1958 133
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“] prefer Tobe Service Capacitors in mly worlk because

Or one of 49 other hluable prizes

Here’s all you do ... In 25 word
prefer TOBE SERVICE CAPACITORS.

or less, tell us why you

capacitor carton, or the plastic Hox some TOBE capacitors

Then, send your entry to us \Vifql the top from any TOBE
are packed in.

That’s all there is to it. Enter as
providing each entry is accompaied by a TOBE carton top
or the plastic box. Use entry plank below. Additional
entry blanks can be obtained frofin your TOBE DISTRIBUTOR.

Contest Closes May 30

nany times as you wish,

Contest is open to all service-iflen over 21 years of age
residing in the continental Unifled States. Employees of
the TOBE DEUTSCHHMANN CORPORATION and their advertis-
ing agency are excluded. All erffries become the property
of TOBE DEUTSCHMANN CORPOBATION. Decisions of the
judges are final. In case of tied, duplicate prizes will be
awarded. Contest closes May 30, 1958. Winners will be
announced June 30th.

‘poration, Dept. C
dianapolis 5, Indiana

Tobe Deutschmann Cq¢
2900 Columbia Avenue, I

“CAPACITORS

NAME
ADDRESS

CITY

Z(NE STATE

I enclose a Tobe boxtop
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TRY THIS ONE (Continved)

J JEWELER’S SAW
CUTS CONTROL SHAFTS
The photo shows a jeweler’s saw
being used to cut a control shaft to
length. The fine teeth of this saw make
sharp, even cuts without binding and
jamming to the extent experienced

CLAMPS FROM
BATTERY CLIPS
Thin strips of wood and large bat-
tery clips make excellent clamps when

Awarded
Fashion
Foundation
Gold Medal

with a common hacksaw.

LEADERS IN
AUDIO. TV & HI-FI
EQUIPMENT
120 CEDAR STREETY
NEW YORK 6, N. Y.

Prices S% higher west 01 Missrssipph

recementing If not

a speaker
enough clips are available to hold the
entire cone, recement a half or a quar-

cone.

ter section at a time—Cuarleton A.
Phillips

STOP THAT DRILL

When 1 accidentally drilled through
a TV chassis and on into an electro-
lytic capacitor on the underside, I
realized that one should always use
a drill stop to restrict the travel of the
drill. Looking around the shop I came
up with some ideal drill stops—lengths
of wire-insulating spaghett1

There are several sizes, so no matter
what size drill you are using you can
usually find a piece that makes a good
snug fit. Since that little episode re-
lated above, I always use a length of
spaghetti to stop the drill. It’s con-
tage. No outside metal contact dissi- siderably less expensive than a quad-
pates the needed heat.—Henry Josephs section electrolytic.—Scott Mack  END

it has

The control can be cut after
been mounted without excessive vibra-
tion that might loosen the mounting
nut. The subsequent hazard of moving
the loose control and damaging wiring
is also eliminated.

In sawing, hold one hand on the

tape
Imy
plus

power amp and
*2 db

, bass treble,
same sensi-

‘ve got the finest stereo system,
; equal for all labels

Arkay Stereo

‘shaft as shown. This prevents any
tendency toward binding.—James A.
McRobests

SOLDERING AID

We use modeling clay as a soldering
aid in our shop. We shape it to hold
small  odd-shaped components and
assemblies that cannot be clamped in
a vise for soldering. This method of
holding small parts has an added advan-

25 watt amp freg. resp.
20 watts, 20-20,000 cycles; sens.

resto!—you
phona —4mv for 20 watts; tuner aux- .

v for 25 watts. Contrals: volume,
NARTB tape head. Channe! 2—

tivity.

fo and hi filters
SAVE!

Channel 1—

Arkay Stereo
AM-FM Tuner
ST

=
.)(j,;.ks.“‘

LA

SENCORE I

YOUR DOLLAR STILL HAS
PLENTY OF CENTS at

RAD-TEL TUBE CO.

|N5ULATED RESIS.-
- Assoried values

PRINTED CIRCUIT
H ¥ ‘SOCKET KIT. 9 and
l!(( watt pin type
Loof 100 51 Kit 1

w
o
-
a
&

o
;-
3
€28
252
2=
=
22=
=Ze
- 3w

ages of 25
- -

7‘”“ KNOB KITS. Assort WIRED PLUGS, SOCK-
H H u H ed Types. BDag 1 ETS. Very usefu! ns-

& ort et

Saver Subshluhon nit of 38 3 A
e Py e | SPEAKER SELECTOR
Sl wile v o1 [ SHRASE Smhseror

seat speaker. 3-position
MICA CONDENSERs. & 'Le' of boih
AL pupular !

sizes. Kit of 25 EM FOCUS COILS. E
= o O 5. ome. %' 51
BY.PASS CONDENS- O (0 = o
2 ) . -cut,
200 :E:slbogo" tof MED pre-trimmed (31
VDC.  Kit of 25 3 Ibs.

FILTER CONDENSERS

I Components
[ At YOUR
Fingertips!

3 pole, 12 position switch individually
selects one of the ''36" components
for direct substitution.

Contalns:

% 12—1 watt 10% resistors
from 10 ohms to 5600 ohms

% 12—% watt 10% resistors
from 10K ohms to0 5.6
megohms "

% 10—600 volt capacitors Completely isolated

|

1

|

|

1

1

I from 100-mmfd. to .Smfd. I
/—ml

l SENCORE

I PRODUCTS

|

1

1

% 1—-40mtd.,, 450V Hectrolytic

% 1—10mtd., 450V Electrotytic
K For Shop, Lab, or outside service | , Transistor ,

AVAILABLE AT ALL PARTS estor
o DISTRIBUTORS! | * é::’::j:‘
ey 1
W senconld ¢ Filament
SO
Wie® SERVICE | 1= | ]
INSTRUMENTS CORP. Regutaror | Jf
171 OFFICIAL RD., ADDISON, 1LL. L * Bios Supoly

Cut out this od now for further informalion. J
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ELECTROLYTIC
CONDENSERS

O 5t ™Yo cor $1
D ’0 mfd 450 f(\,r 51

80 fl3'(]'
can " 300, 81

D ‘700 mfd 35()v 51
cal

o 10, 100
735. 300, 300,

r VOLUME CONTROL

L KITS Assortment;
some lnrll\nluall\
boxed. Kit of 10

CERAMICON KITS.
Xtra special 51
buy. 2 Kits of 50

Not A"!I

Mail Order Co

200-20) 2 g
0 IR M o 81
40- MFD
D 1504‘}, ! 2 for Sl
D 51]-30 MFD.Q - $1

CHEATER CORD. X-

tra long: on off
switeh 10 ft. 5
inches. 2 for

YOKES S5°, similar

meriL MD 12
10 for

D FILOY LIGHT SOCK-
KIT. 30 bayonet
blee sr;ckel wire leads,
brackets. clamp and snap
Extra Special!
2 Kits
BI-PASS CONENSER
KITS. Asstd. vs
001—1 mfd. 200,
800 V. Mylar dleleclnc
for top quality
25 for

Use This Ad As Your

Tel

TUBE €O.

Order Blank

Write Dept. RE-5
for FREE Catalog

this

pleare,  on
sale. Allow for
po~tage,

55 Chambers Street, Newark 5, N.J.
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Tran-
sistor-controlled neon lamp for
use in computers, data proces-
sors, signal systens, keyboard
equipment, and transistor auto-
matic control devices. Housed
in anodized aluminum tube 2
inches long. '2 inch in diame-
ter. Requires 3.5-volt signal for
control. FEcho-Lite, pushbutton
with NE-2 neon bulb enclosed.

e

Memo-lite, submiaiature thy-

ratron indicator for transistor
circuits.— Transistor Electron-
ics Co., 3357 Republic Ave,

Minneapolis 26, Minn.

TRANSISTOR STATIC CON-
VERTERS. Transceiver and re-
ceiver supplies for 6- and 12-
volt inputs. Typical transceiver,
volts de: 500 @ 165 ma; 270 @
150 ma; —55 @ 10 ma. Receiver
supply, 6-volt input; delivers
250 volts de @ 80 ma or 290 @
80 ma. 12-volt receiver supply
delivers 230 volts de @ 80 ma
_or 290 @ 80 ma or 250 @ 130

Just Out

Mast - Often - Nooded
1958

RADIO
DIAGRAMS

andd Sereicing In Lyrmation

2

w1 BET AN

el
gt

S

rmrmerr
NEW MANUAL

Be prepared to repair
quickly all new 1958 radio
sets. In this big volume you
have easv-lo-use, large sche-
matice, needed alignment
data, replacement parts lists,
voltage valueg, and informa-
tion on stage gain. location of
trimmers, and dial stringing,
for almost every 1958 radio.

o B
ma.—UAC Electronics, Div. of
Universal Transistor Products
Corp., 36 Sylvester St, West-
bury, N. Y,

POWER MEGAPHONE, Power
Voice. 6-transistor wunit has
15-watt output. Powered by
flashlight batteries, Range up to

4

3 mile. Weighs 8 pounds.—
Motorola Inc.,, Communications
& Electronies Div,, Technical
Information Center, 4501 W.
Augusta Blvd., Chicago 51, Ill.

Includes auto radios, transis-

tor portables.

and all

types

and makes of lo)ne sets. Giant

in size,

S x117;
manual styvle, sturdy

2%

these manuals to get all needed
diagrams, parts lists, alignment
facts, and serviee hints, at the
smallest ecost. Sce your jobber
or send no-risk trial eoupon. >

binding. Price, only
TELEVISION SERVICING COURSE

e Let this new course help vou in TV servicing. Amaz-

Sl e, ing bargain, complete only $3, full price for all lessons.
eSS Giant in size, mammoth in scope, topics just like a
&..\c‘m{c"““‘ $200.00 correspondence course. Lessons ou picture

faults. eireuits, adjustments, shori-cuts, UIF, hints.
alignment facts, antenna problems, trouble- S
shooting. how to use test equipment, fault-find-
ing hints, pieture analysis. Special, only. ...
H
H
P L/. ] :
upreme I"ublications}
H
Sold by All Leading Parts Jobbers :
.

MAY, 195¢&
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New SUPREME 1958 R

Now vou ean benefit and save money with Supreme
amazing seoop of 1958. This one giant volume has all
the serviee data vou need on all recent radio sets. A
full year of models of all popular makes, home and
auto sets, portable radios, combinations, changers, all
ineluded. The full priee for this mammoth 1958 man-
nal is ouly $2.50, nothing clse to buy for a whole
vear. Other Supreme radio serviee volumes for pre-
vious vears (mostly at $2) are deseribed Dbelow.
Separate TV manuals are listed at right.

. SUPREME RADIO MANUALS FOR PREVIOUS YEARS

Use Supreme manuals to repair all radios faster,
casier; save time and make more money. Here is
your lowest-priced service data. Covers all years,
From 1026-38 to 1958 models, in 18 volumes. Used by
174,000 shrewd serviecmen. Most volumes only #2
cach, see coupon. Avernge volume 190 large pages,
81% x 11 inehes. Quality printing, casy to use, man-
ual-stvle binding. Amazing values. Be wise, use

SEMICONDUCTOR LINE, Pow-
er, small-signal, switching, spe-

cial-purpose transistors; wvari-
ous types of crystal diodes
&
& S
4
.ﬂ
make up new Gemeo line—

Great Eastern Manufacturing
Co., 165 Remson Ave., Brooklyn
12, N. Y.
SOLID-STATE CHOPPER,
model 50. Encapsulated transis-
torized chopper or modulator
alternately connects and dis-

- -
&>

connects load from signal source
As demodulator, converts a
signal to dc. Driving voltage,
square wave—1-10 volts pez.iﬂ
to peak. Driving source resist
ance., 600 ohms. Driving inp:
resistance, 600 ohms. Inpu

voltage, dynamic range frot
fraction of millivolt to mor
than 2 volts. Output voltag

equals chopped input voltag:
Chopping (driving) frequenc;
de-100 ke or higher.—Soli
State Electronics Co., 815
Orion Ave., Van Nuys, Calif.

DICTATING INSTRUMENT,
Audograph Key-Noter. All-tran-
sistor unit works off 117-volt ac
line only. Pushbutton operation.
Record and playback. 6% x 8%
x 2% inches. 5 pounds 10 ounces.

¥ .

P&

Uses 20-minute disc. Embossing
process, — Gray Manufacturing
Co.,, 20 Arbor St.,, Hartford.
Conn.

TRANSISTOR TESTER, model
960. Portable unit tests for Icpo

gain, leakage, shorts of both
p-n-p and n-p-n transistors,
low-, medium-, high-

Checks

power units. Test settings on
roller chart.—Precision Appara-
tus Co. Inc.. 70-31 84th St.,
Glendale, N. Y.

TRANSISTOR CHECKER con-
version kit TCK-2. Converts the
Sencore TDC22 transistor check-
er to later type circuit used in

dio Manual

iy

r

and blu:
forms, V!
helpful =

T

ry

nwest prices.
ich are amazing bargains and defy
n.

SUPREME TELEVISION SERIES

our complete source of TV service
Supreme manuals at

ach annual manual covers a
of models, using original factory

materiald Include giant double-spread circuits

ints, alignment procedure, wave-

ltage charts, factory revisions, and

rice hints. Select volumes from list
below and send
no-risk coupon.
| 1958 TV Manual, $3

pst

1
Television |

Sorvicing Information

1957 Early TV, 33
| 1957 Late TV, 83
1956 TV Munual, $3
| 1955 Early TV, $3
1955 Late TV, $3
1954 TV Manual, $3
1953 TV Manual, $3
1952 TV Manual. $3
195§ TV Manual, $3
1950 TV Manual, $3
1949 TV Manual, $3
1948 TV Manual, $3

- Ofter- Neadad
1958

NO-RISK TRIAL

ORDER COUPON i

FLTCTLLELN
Fl

SUPREME PUBLICATIONS ] 1760 Balsam Rd., Highland Park, ILL.
1958 Radio Diagrams, $2.50 '  Rush foday TV manuals checked [ below and 3
'35(75 ;‘a"_“DM“"““" igggl Radio whinuals at left. Satisfaction guaranteed. :
t adio Diagrams, $2. 5
l9§5 R;d:o Manu;:l_ only $2 ' O New 58 Television Servicing Manual. only. .$3. =
1954 [ These annual l ] Additfhnal 1957 TV, $3. [0 Early 1957 TV, $3.
1953 ‘ ’ RADIO volumes | ] 1956elevision Manual. $3. (] Early 1955 TV, $3.
1952 >0 specially priced I O Additfpnat 1955 TV, $3. [] 1954 TV Manual, $3.
135 ) at onlysz 50 [0 1953frelevision Manual, $3. [0 1952 TV, $3.
1920 ) 1 cach. . P€e I O 1951lvetevision Manuat, $3. 0 1950 TV, $3.

| O 19aalTVv Manual, $3. [0 1948 TV Manual, $3.
:g:? ‘THIENGRYOUP l [0 ~ew Belevision Servicing Course, complete. . . .$3.

L

1946 | I #n enclosing $. .. .. . Send postpaid.
:g‘ﬁ $ I 1 S4hd C.0.D. I am enclosing $. .. .. .deposit.
1940 2
1939 EACH I Name: Jo pacc SIS b oo B0 ol SRR
1926-1938 Manual, $2.50 |

Radio & TV Master Index, 25¢ | Address
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Audio’s Silicon

1 |

Rectifiers replace all 130 volt
Selenium Rectifiers up to 750
ma in ALL repair jobs, in all
radio, TV and electronic de-
vices. See your distributor and

demand the Dest reliability.

S
————-.
it screws and plugs in too
for various applications

WRITE FOR

YOUR COPY 68 PAGE

SILICON RECTIFIER

_ HANDBOOK $1
Inquire Dept. RE-5/58

AUDIO DEVICES, INC.

Rectifier Division

620 E. DYER . RD. .+ SANTA ANA ¢ CALIFORNIA

Canadian Repr./Alex L. Clark, Ltd. e 3745 Bloor St. W., Toronto
Internatl. Repr./Rocke Internatl. Corp. e 13 E. 40th 1., N.Y'. 16, N.Y,

136

NEW DEVICES (Continued)

TRC4 tester which checks power
transistors more thoroughly.—
Service Instruments Corp. (Sen-
clolre), 171 Official Rd., Addison,
I11.

POWER RESISTOR DECADE
BOX, model 240-C. 6 resistance
decades arranged to give any
rating between 1 and 999,999

ohms in inerements of 1 ohm.

Maximum power capacity, 225

watts at 1,000 volts.—Clarostat

Manufacturing Co., Inc., Dover,
H.

SUB CONNECTORS, E-Z-Hook.
For substituting parts in cir-
cuit. Makes connections quickly,

e TRy

~

positive contact. Hooks over
wire and will not pull off —E-Z-
Hook Test Products, 1536 Wood-
burn, Covington, Ky.

TUBE TESTER, model 500B
Dyna-Quik. Dynamie mutual-
conductance tvpe. Tests for

shorts, grid emission, gas con-

tent, leakage and life expect-
ancy.—B & K Manufacturing
Co., 3726 N. Southport Ave.
Chicago 13, Il

RF SIGNAL GENERATOR KIT,
model G-30. 8 bands cover 160
ke-240 me. To 120 me in funda-
mentals. Rf output exceeds 100,-

s A

-

000 uv. audio output

400-cycle
approximately 15 volts—Paco
Electronics Co., Div. Precision
Apparatus Co., Inc.,, 70-31 84th
St., Glendale, Calif.

AC VTVM, model WV-74A.
Measures ac voltages from .01
to 100. Decibels from —40 to
+40. Also useful as wide-range
audio preamplifier with approx-
imately 38-db maximum gain.

wWWW.americanradiohistorv.com

Frequency range on all meas-
urement and amplifier fune-
tions is from 20-500,000 cycles.
—RCA Electron Tube Division,
Harrison, N. J.

EDGEWISE PANEL METERS.
Model 1502. Dc voltmeters:
0-50, 0-150, 0-500. Dc ammeters:
0-5, 0-10. D¢ milliammeters:
0-1, 0-10, 0-100, 0-500. Dec. mi-
croammeters: 0-50, 0-100. Ac-
curate within 29 of full-scale
deflection. Model 1507 includes

e

VU meters and rectifier type ac
voltmeters. — Simpson Electric
Co., 5200-18 W. Kinzie St., Chi-
cago 44, Ill.

MULTISET COUPLERS. /ndoor
model 720. Outdoor model 725.
Balanced resistive type for 2

TV receivers. Provide up to 25-
db  isolation between sets.—
Technical Appliance Corp.,
Sherburne, N. Y.

SCREW DRIVERS, Red Cap
line. 7 models: RC-1, No. 1 Phil-
lips, 3-inch blade. RC-2, No. 2
Phillips, 4-inch blade.RRC3, 3/16

X 4-inch blade. RC-5, 3/16 x 5-
inch blade. RC-6, % <x 4-inch
blade. RC-8, % x 6-inch blade.
RC-10, 5/16 x 6-inch blade.
Vaco Products Co., 317 E. On-
tario St., Chicago 11, IIl.

UHF CONVERTER, model BTU-
2R Ultraverter. Adds uhf chan-

nels 14-83 to standard vhf re-
ceivers. Uses 2 tubes, matches
300-ohm line.—Blonder-Tongue
Laboratories Inc., 9 Alling St.,
Newark 2, N. J.

LONG-NOSE PLIERS, shock-
proof. Made of high-impact
plastic. Designed for high-volt-
age work.— General Cement

Manufacturing Co., Div. of Tex-
tron Inc, 400 S. Wyman St.,
Rockford, 111,
INSULATION  SPRAY, No

RADIO-ELECTRONICS
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NEW DEVICES (Continued)

Noise Rubber Coat Spray. Pre-
vents arcing, shorting, corrosion
due to moisture. Nonflammable
and contains no plastic.—Elec-
tronic Chemical Corp., 813 Com-
munipaw Ave., Jersey City,
N, J.

STEREO PHONO CARTRIDGE,
for 45-15 stereo dise reproduc-
tion. Electrodynamiec type uses
twin D'Arsonval movements.
Response from 20 to beyond
18.000 cycles. Output impedance

[N

*'%’ﬁ‘" i

20 ohms at 1 ke. Crosstalk
ratio 20 db. Output voltage 2
mv at 10 em/see. Fits standard
arms.—Electro-Sonic  Labora-
tries Inc., 35-54 36:h St., Long
Island City 6, N. Y.

STEREO CARTRIDGE, Cerame-
lex. Single ceramic element. Fre-
quency range from 50—15,000
cveles =5 db int> 3-megohm
load. Typical channz] separation
20 db. Output voltage at 1,000
evceles is 0.5 minimum, 6-8
grams tracking force.—Erie Re-
sistor Corp., Elec:ronics Div,,
614 W. 12 St., Erie, Pa.

CERAMIC CARTRIDGE, Series
7. Model ?T-S: dual sapphire
turnover unit. Maodel 7T-D: a
dual diamond model. Response
flat within 2 db from 20-12,000
cyeles plus smooth rolloff up to

20,000 cvcles.—Sonotone Corp.,
Elmsford, N, Y.

BINAURAL HEADPHONES,
Model MS-431, 6 ohms imped-
ance, magentic. Model MS-432,
5,000 ohms., magnetic. MS-433,
100,000 ohms, crystal. Response
40-16,000 cycles. — Lafayette

e

2 Xa"

Radio, 165-08 Liberty Ave.,
Jamaica 33, N. Y.

HI-FI RECORD PLAYER, Mod-
el B-21. 4 speeds. each may be
varied within 5% range. 4-pole

motor. Plug-in head. Turntable
covered with serrated rubber
pad.—David Bogen Co., Div. of
Siegler Corp., P. O. Box 500,
Paramus, N. J.

4-SPEED RECORD CHANGER,

Garrard model RC121/I1. Plays
as either an automatic-intermix
changer or single-play unit with
pickup arm completely free.
4-pole induction surge motor
with dynamically balanced rotor.
Turret drive. Cast-aluminum
pickup arm with removable

nodel TR-48. Record-ptayback
ype. Has 2 tracks, each .031
nch wide and 0.119 inch apart.
ermits recording or playback
f 4 channels on one %-inch
tape.—Shure Brothers Inc., 222
artrey Ave., Evanston, Ill.

sponse 20-20,000 cycles within
1 db. Multiplex and tape re-
corder outputs as well as usual

head. Stylus pressure and height
adjustments. — Garrard Sales
Corp., 80 Shore Rd., Port Wash-
ington, N. Y

DOUBLE-PLAY TAPE, Sono-
ramic. Uses DuPont Tensilized 2
audio output.—Lafayette Radio,
165-08 Liberty Ave., Jamaica
33, N. Y.

FM-AM TUNER-PREAMPLIFI-
ER, Anight KN-200. Taner sec-
tion provides 3.5-uv sensitivity
for 20-db quieting on FM and
10 uv for 20-db signal-to-noise
ratio on AM. Tuner section has
Double-Play Mylar as base.§ afe and EM 81 indicator tube.
Comes in 2,400-foot 7-inch reels. .
—Ferrodynamics Corp., Lodi,
N.J. H

4-CHANNEL TAPE HEAD,§

P~ .

5,

Preamp has scratch filter,
rumbtle filter; volume, loudness,
bass, _treble controls. Separate
rcllof and turnover controls
provide 12 record compensation

Yes, yvou get this big, brand new book, “150
Radio-Television Picture Patterns and Diagrams
Explained”, absolLtely FREE! Just off the press.
Gives complete 11 x 22”7 Schematic Diagrams on

leading models Radio and TV Sets.

Easy-to-read,

large 8% x 11” pages, with fall instructions on how to use
the diagrams. A “must” in every repair kit. You get this
book as a FREE Gift for asking to see Coyne's new 7-book
set, “Applied Practical Radio-Television’!

At Last! Money-Making “Know-How"
on Transistors, Color TV and Servicing

Coyne’s great 7T-vclume set gives you all the answers to servjcing
problems—quickly?! For basic “know-how" that’'s easy to under-
stand you'll find everything you want in Volumes 1 to 5 on over
5000 practical facts and data. Every step from fundamentals to
installing, serviecirg and trouble-shooting all types of radio and
TV sets. So up-to-date it covers COLOR TV, UHF and the latest on
TRANSISTORS. All this plus Volume 7—NEW Coyne TECHNICAL
DICTIONARY with over 4000 definitions of the latest terms,
symbols and abbreviations in radio-TV, electronics and electricity.

EXTRA! 868 Page TV Cyclopedia Included!

For speedy on-the-job use. you also
et Vol. 6—famoias Coyne CYCLO-
PEDIA. Answers problems on serv-
icing, alignment, 'nstallation, etec. in
easy ABC order. Use this 7-volume
TV-RADIO LIBRARY FREE for 7
days: get the Servicing Book FREE!

FREE! New Supplements
With your set you also get
Coyne’s annual Supplement Serv-
ice FREE for 5 years. Keeps you
up-to-date on latest radio and
TV developments. Yours, abso-
lutely FREE, if you act now!

MAY, 1958

WWW.americanradiohistorv.com |

Now!

BIG
BOOKS

IN ONE < 3 !
GREAT SET!

SEND NO MONEY! Just mail coupfin for 7-volume set on 7 days free trial.
We'll include book of 150 TV-Radi§ Patterns & Diagrams. If vou keep the
set, pay $3 in 7 days and $3 per §month until $24.50 plus postage is paid.
Cash price, only $22.95). Or yoll can return the library at our expense
in 7 davs and owe nothing. YOU BBE THE JUDGE. Lither way, the book
of TV-Radio Patterns is yours FER'E to keep! Offer is limited. Act NOW!

q BOQO ? RIA JUFPU

! Educational Book Publishing Divisiln

| COYNE ELECTRICAL SCHOOL, +. 58-T)

| 500 S. Paulina St., Chicago 12, fiil.
YES! Send 7-Volume ‘‘Applied Pifctical Radio-Television™ for 7 davs FREE
TRIAL per vour offer. Include TV-Riiilio Patterns & Diagram Ifook FREE.

H
|
|
I

: Name I Age :

| Address : I ........ |

| city I . Zone.......State |

I Where Employed . ........coovoioeernclene i y i

| O Check here if you want library serd C.0.D. You pay postman $22.95 plus C.0.D. |

| postage on delivery. 7-day money- [sck guarantee. l
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NEW DEVICES (Confinued)

positions. Inputs for magnetic
and ceramic cartridges, mike,
tape recorder, tape head or crys-
tal phono. Two outputs—for am-
plifier and tape recorder.—Allied
Radio Corp.,, 100 N. Western
Ave., Chicago 80, 11l

STEREO PREAMP and control
amplifier, model SM-244. 28
watts peak each channel, 14
watts rms continuous each chan-
nel. Harmonic distortion less
than 1. IM distortion less than
1.5% at full output. Hum and

noise 80 db below full output,
Frequency response within 1 db
from 20-20,000 cycles. OQutput
impedances, 4, 8 or 16 ohms.
Tape output, 500 ohms. Inputs
for phono, tape head, mike, radio
and  auxiliary.—Pilot Radio
Corp., 37-06 36th St., Long
Island City 1, N. Y.

HI-FI SPEAKER SYSTEM,
model W. 12-inch woofer, two
3%-inch cone type tweeters with
crossover network cover 40-15,-
000 cycles. Handles 24 watts.
Fully wired, mounted on 16 x
20-inch plywood board. Imped-
ance 8 ohms.—Allied Radio

Corp., 100 N.
Chicago 80, Ill.
CERAMIC CAPACITORS,
Ultra-Kaps. For transistor cir-
cuit applications. 0.22, 0.47, 1.0

» T

—-—I“&
\Aﬂ@@
F ]

1 i
and 2.2 pf. All rated at 3 volts
de. Size ranges from %-3 inch
diameter.—Centralab, Div. of
Globe-Union Inec., 900 E. Kecfe
Ave.,, Milwaukee 1, Wis.

TANTALUM SLUG CAPACI-
TORS. Miniature units 15/32
inch Jong and 7/82 inch in

§¥antainn s1vs wapactiar,
208 olistrelvis, bme

Western Ave,,

2 Fyranid
e boll se

4 Li l—;'
diameter. Range from 80 xf at
6 volts to 1.75 uf at 125 volts.
Operate between ~55 and
100°C without derating.—Pyra-
mid Research & Development
Dept., Pyramid Electric Co.,
%\#4.? Hudson Blvd., N. Bergen,

EXPANDABLE RECTIFIER,
model A?50. Each silicon unit

l-inch long and rated at 400
volts inverse with maximum for-
ward current rating of 750 ma.
Threaded on each end, units
screw together to form high-
voltage series chain. Also in
units rated up to 5 amps—

Audio Devices Inc., 620 E. Dyer
Rd., Santa Ana, Calif. .

VITREOUS-ENAMEL  RESIS-
TORS, Greenohm V line. Fixed
and variable types. 5-200-watt
resistance

ratings, values 1-

L =Y

900,000 ohms, tolerances of *59,
for 50 ohms and up or *109,
for 499 ohms and under.—
Clarostat Manufacturing Co.,
Inc., Dover, N. H.

REPLACEMENT TRANSFORM-
ER, Stancor model VBO-201. Re-
places vertical blocking oscillator
transformer used in models of
Airline, Crosley, Hallicrafters,
Hoffman, Hyde Park, Motorola,
Sentinel, Silvertone and Syl-
vania TV receivers—Chicago

Let Electronics Serve The Family
,PM"PO‘W%Gara

RADIO CONTROLLED

Just press the dashboard button . . . the
garage door opens and the light goes
on. Press again to close and lock se-
curely. It protects at night and

during bad weather. Any
member of your femily can

open or close the coor, as easy

asringing a bell . .. and from

the comfort of your car.

AR
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'Pm FEATURES:

ASSURED RELIABILITY

One year guarantee

instructions

N

BUY NOW!

Pons R

3100 N. ELSTON AVE. CHICAGO 18, ILLINOIS
Manufacturers of Electronic Equipment Since 1928

ge Door Opener

Meets F.C.C. Requirements
Easy installation with illustrated

Completely automatic safety devices
Operates from over 100 ft.
Low cost; complete package

COMPANY

WWW.americanradiohistorv.com

Standard Transformer Corp.,
3i5101 Addison St., Chicago 18,
11T,

FM RADIO ANTENNAS, model
FMY-8 (illustrated). High gain,
8-element directional Yagi. Flat
response over FM band with
10.2-db gain. Model FM3A: an-

o= 2y

: e =

tenna, mast, roof mount, fasten-
ers, lead-in and set clip.
Nondirectional, Preassembled.
Winegard Co.,, 3000 Scotten
Blvd., Burlington, Iowa.

CONICAL-YAGI TV ANTENNA,
Winged 88. Single and two-bay

models. Improved version of the
Sharpshooter 88—Trio Manu-
facturing Co., Griggsville, Iil.

AUTO RADIO ANTENNA,
model JA-? Bullet. Chrome, die-
cast swivels for vertical or 45°,
angle mounting. 3-section tele-
scoping mast extends to 57
inches.—Tenna Manufacturing
Co., 7580 Garfield Blvd., Cleve-
land 25, Ohio. END

All specifications given on
these pages ore from manu-
facturers’ data.

SAVE Y2 — PAY PART-BY-PART — HAVE FUN

Assembling the SCHOBER

ELECTRONIC
ORGAN in kiT torm

r NO_SPECIAL.
3 SKILLS

Now you can afford a real, full concert organ, just
like those made by the foremost organ manufac-
turers. Because over 12 the cost is saved when you
assemble it yourself. And it's REALLY EASY: only
24 separate units, all with printed circuits, and
detailed-to-the-smallest-step instructions
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, Diapasans, 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. It is equally 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
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. This 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-B Broadway, New York 24, N. Y,
*Designed by Richard H. Dorf

In addi-

list are
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MICROPHONIC JITTER

The photo illustrates an intermittent |
contact of a tube shield (over an oscil-

lator tube) in a TV tuner. Jarring ‘

would cause the shield to contact the
chassis. forming a new (and unwel-
come) addition to the tuned-circuit

= COMTACT OCCURRED HEéE

-

parameters of the local oscillator. The
speaker vibrated the chassis, varying
the fine tuning aad detuning the set!
The remedy was simply to bend the
chassis shield sc that the tube shield

would not contact it.—James A.

McRoberts
RCA 21CS7815

We were called out to answer a com-
plaint on wrongz colors. Preliminary
checks showed that both Y and chroma
signals were coming through at satis-
factory levels. Fowever, color syne was
uncertain, partizularly at the counter-
clockwise end of the hue control, and
no adjustment of the hue control would
produce the proper sequence of colors.

Changing tubes in the chroma section
had no effect on the picture, except to
shift the range of the hue control. The
maximum shift obtained by changing

tubes still did not bring the range to |

normal. |

Because of the uncertain color syne,
we then assumed that the burst ampli-
fier might have drifted in its tuning,
so that the burst was being attenuated
and shifted in phase.

Noting carefully where the slug in
the burst ampl fier was set, we made a
trial turn and lost color sync com-
pletely. Then we tried a turn in the
opposite direction — the color dropped
into tight locl: and the correct color
sequence was displayed at the center
position of the hue control. Now the
hue control could be turned through its
complete range without loss of color
sync.—Robert G. Middleton

SLOW TUNING

“Tt just won’t select stations fast
enough” was the complaint as the lady
customer set the ivory table model down

MAY, 1958

ELECTRONICS LABORATORIES

HEALD

ENGINEERING COLLEGE
Established 1863

Van Ness at Post, RE

San Francisco, Calif.

Write for Catalol

City

Address

Never before in
need been so grfat for Trained Engineers
and Technicians.
can compare witll actual shop practice you
get at Healds

Bachelor of Sci

[ Television Technici
7 Electronics Technic
[] !ndustrial Electron
[J Electronics Engine
[ Electrical Engineerflhg (B.S. Degree)
[] Mechanical Engin

[] Civil Engineering #8.5. Degree)
: g i [J Architecture (B.S. Regree)
. S " Heald Collegef ranks FIRST West of the
AT HEALDS YOU LEARN Mississippi in fWho's Who in America"
BY DOING IN MODERN Appdbved for Veterans
DAY AND EVENING CLASSES

Your Name

merican history has the

o other type of training

nder expert instructors.

nce Degree, 27 Months
n including Color TY (12 Months)
bn (12 Months)

ﬂs Technician (12 Months)

ing (B.S. Degree)

ring (B.S. Degree)

and Registration Application.

New Ferm Starting Soon.

INVALUABLE !

ELEMENTS of MAGNETIC TAPE RECORDING
by N. M. Haynes—Published by Prentice-Hall, Inc.

Theé book that brings you up-to-date on tape record-
-ing. Complete history, theory, design. 392 Pages, [\
265 tllustrations, 5% x 9". Only $7.95 of hetter \f }

LEMENTS OF
PP LIL LR AN
MAGNETIC

TAPE RECORDING

hook stores or get your autographed copy directly \
from author. Remit with order please. Book mailed b

same day. Order from: T

MPLIFIER CORP. of AMERICA 398 Broadway, New York 13, N. Y.l

Can you think . . .
faster than this Machine?

Control Panel of GENIAC set up to do a problem in
check valve research.

Be careful before vou answer. GENIAC®the first electrical
brain construction kit is equipped to pilay tic.tac-toe. cipher
and encipher codes, convert froin binary to decimal. reason
(In svilogisms) as well as add, subtract. multiply and
divide. Specific problems In a varlety of fields—actus
policy clalin Settlement. physles, etc.., can be set uy a
solved with the components. Connectlons are solderless
and are completely explained with templates in the
manual. This covers 125 circuits and shows how new ones
can be designed.

You will find building and using GENTACS® a wonderful
experience: one kit user wrote us: ‘‘This kit has opened
up a new world of thinking for me.'' You actually see how
omputing, problem solving, and game play (Tie-tac-toe,
nim, etc.) can he analyzed with Boolean Algebra and the
algebraic sotutions transformed dirvectly into circuit dla-
grams. You create form over 400 speciallv designed and
manufactured components a machine that solves problems
faster than you can express them.

Schools and colleges, teachers of science or math, engi-
neering, philosophy or psychology will find these excel-
lent demonstrators of cireuitry, solutions in symbolic
iogic. theory of numbers, cvbernetics, and automation.

Note: Teachers take advantage of our 10¢jp discount to
educational institutions anrd for group purchases.

SEND for your GENTAC® kit now. Only $19.95 with over
four hundred components and parts, fully illustrated man-
ual and wiring diagrams. We guarantee that if you do not
want to keep GENIAC() after one week You can return it
for full refund.

—————— MAIL THIS COUPON
SCIENCE KITS, Dept. RE-58, Oliver Garfield Co.
108 East 16th Street, New York 3, N.Y.

Please send me:
1 GENIAC Electric Brain Construction Kit and Manual.

$19.95 (East of Mississippl)

$20.95 (Elsewhere in United States)
21.95 (Outside the United States)
Returnabie in seven days for full refund if not satlsfied.

....... .. in full payvment.

1 enclose $........._.
My name and address are attached.

www americanradiohistorv. com

E RECORDERS

COMPONENTS
—Accessories
SUAL VALUES

for Free Catalog
RESSNER

U2 RE; 174 St.
pshing 65. N.Y.

TAl

MERITaPE
Ow Cost, Hi
iQnU;"_Yry Recor!g'.' 2
g 4
boxes orp;:s','

3

STEREO LAYS
AN EGG

be wonderful but it just

can

of evellything in sound. Unfortunately,
this isfwhat too many are realizing after

substafltial investments in this glamour
child high fidelity.

Ster actually requires still higher
fidelits§l than single channel systems due

highly critical timing sequences
nust be maintained until the sepa-

robably the most difficult problem
regard is in the speaker system
which fnow must reproduce and radiate
ignals in the exact sequence re-

If tlis requirement is not met, and we

have virtual dissection of the input
signalll combined with random phasing
and phazard blending topped off by
highlf|l directive radiation, “stereo will
most furely lay an egg,” regardless of the

wide #ange speakers, all these complicated
requifments are automatically realized
and u can have the very best in stereo
at thdlmost modest prices.

Thdke enclosures are designed for 8,
12, 19 inch speakers and are available in

kit, uffinished, and finished form at prices
you fan afford ranging from $18.60 to
$174. Special models are also available
for ofitaining more optimum phasing with
largef multiple speaker systems.

Writdl to Karlson Associates, Inc., Dept.
RE9,1610 Neck Road, Brooklyn 29, New
YorkBfor free catalog.
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you can combine
specialized education
in these two
TECHNOLOGICAL FIELDS!

You no doubt realize that there are
HIGH SALARY opportunities avail-
able right now for young men trained
in the fleld of ENGINEERING TECH-
NOLOGY. You also should realize
that there will be even greater
opportunities for trained men in the
years just ahead.

Training takes only 2 years

The qtuickest way you can take
advantage of this demand from In-
dustry is to enroll at an Industr¥-
approved school—Northrop Institute
-——in Aeronautical — Eleclronics En-
gineering Technology. Thousands of
Northrop graduates have used this
training to qualify for fine positions
in Industry. AND SO CAN YOU!

Whether your present or futlure
interest lies in the communications
aspects of Electronics; industrial
automation; automatic guidance sys-
tems, electronic computers; or con-
trol and safety equipment systems;
whether you wish to specialize in
piloted aircraft or missiles—you owe
1t to yourself to find ouf about
NORTHROP INSTITUTE TRAIN-
ING. Just flll out and mail the cou-
pon below. Do it now!

Approved for Veterans

&-| Vortirop

-

. i | ) .
P Aeronautical Institute

An Accredited Technical Institute
1189 W. Arbor Vitae Street
Inglewood 1, California

NORTHROP AERONAUTICAL INSTITUTE
1189 W. Arbor Vitae Street. Inglewood 1, Calif. .
Please send me immediately the Northrop catalog,
employment data, and schedule of class starting
dates. | am interested in:
[ Electronic Engineering Technology
[0 Aeronautical Engineering Technology
[ Aircraft Malntenance Engineering Technology
[0 Master Aircraft and Engine Mechanic
[0 Jet Engine Overhaul and Maintenance

INAME . oy vy sodnlas - © i) 1 A} & 9 N Age.
AAAESS! @ . % 2 s D I hlamars iome i vmr 1ol o rond loniviied b8
O i - averra d b aas Zone. . State......

Veterans: Check here [J for Special Veteran
Training Information.

e e s ST £ D]
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! TECHNOTES (Continved)

on the counter. “Isn’t there something

| | you can do about it?” she asked.

“Yes, ma’am, there sure is,” I replied.
“Come back in about a half hour and
I’ll have it fixed.”

I expected the set to have a slipped
dial cord but it didn’t. It did, however,
take more than a couple dozen turns
to tune from one end of the dial to the
other. T knew then that I would have
to step up the ratio of the tuning shaft.

"8 | I did this by slipping two tight fitting

rubber grommets over the shaft—one
cemented inside the other. I then ve-
strung the dial cord as shown in the
photo.

When Mrs. Housewife came to pick
up the set, I had her try the dial. “It
works fine now,” she said. “You see,
the reason it bothered me so much, I
listen to a program at 650 on the dial

| £ Reaems

WITH A
JACKSON 648A
DYNAMIC® TUBE TESTER

SAVE oN TiME
Jackson 648A, with fingertouch sequence
switching is the world's fastest fully-flexible
tube tester.

ON CALL BACKS

Jackson 648A features famous Jackson Dy-
namic® circuit, for reliable tests on ali radio,
tv and most industrial tubes.

ON INVESTMENT

Jackson 648A is one of the lowest cost, fully-
reliable, fully-wired testers on the market.

ON UPKEEP

Jackson 648A is fully flexible, provides for
almost any new development in tube design.
No cards to lose. No sea of sockets to confuse
you. 23 Separate heater voltoges— more than
any other tester. Latest test
data published monthly on
poge 65, PF Reporter.

SAVE

SAVE

} SAVE

Famous *“*Service-Engineered"*
Test Equipment

| . >
JACKSON ELECTRICAL INSTRUMENT COMPANY

16-18 S. Patterson Boulevard ¢ Dayton 2, Ohio

www americanradiohistorv.com

and, right after it is over, Elvis Presley
comes on at 1420. He’s usually halfway
through ‘Don’t Be Cruel’ before I can
turn from one end of the dial to the
other.”

The moral to the story?—Don’t be
cruel to housewives.—John A. Com-
stock

NO RED

Complaint: “Something wrong with
the color.” No red could be seen on the
screen., After trying the usual tubes
we pulled the chassis, an RCA CTC3.
Circuit checks revealed loss of the
R — Y signal. Voltage readings in the
R — Y circuit disclosed a high voltage

6BY6  DELAY FULTER /2 6AN8
82 K R-Y AMPL

e S I MH
R-Y DEMOD T U sl
—FO—?W‘ .
o) Vi3s3 TO R-Y
MY T | st
L

L=
=100 SPLITTER
wf

285V

"

on the grid of Vi184-a, the R — Y
amplifier. Further checks showed that
coupling capacitor C295 had shorted,
allowing B-plus voltage to appear at
the grid, paralyzing the R — Y ampli-
fier. Capacitor and tube were replaced,
set returned and everyone was satisfied.

—B. Lawrence END
OI it

SPRAY:DR
«:‘E‘a\_\\(ﬁ;{fvfsw
QUIETROLE

P  Spray-
auiETR Pack
Spmx-;y- A A

wnficﬁﬁr ocr t h €

ROLE

h the
r Cap

for
1TV Tuners

QUIET

Bottle wit
Eye DropPP€

Now QUIETROLE of-
fers you both types
of containers. Either
way assures you of
the same unfailing re-
sults that QUIETROLE
is known for,

Make your next pur-
chase QUIETROLE, get
both and learn the dif-
ference between qual-
ity and poor substitutes. QUIETROLE is the
original product of its kind, it is a FIRST of
the Industry and you can depend on it to end
your noisy control and switch troubles.

manufactured by

QUIETROLE

COMPANY

Spartanburg, South Carolina

RADIO-ELECTRONICS
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Bubmess

Tobe-Deutschmann Corp., Distribu-
tor Div., Indianapolis, Ind., is promot-
ing its service capacitors with a con-
test for service technicians, A Ford
Ranch Wagon is the grand prize. Con-
test closes May 31.

CBS-Hytron, Danvers, Mass., is of-
fering service technicians a series of

5. RADIO TV
. SERVICE
c

LAL[R SALES MESSAGE HERE

four new signs, including indoor clocl\,
outdoor, flange and electric clock signs.

Perma-Power Co., Chicago, designed
a new display rack to push sales of its

Tube Briteners and color TV service
aids.

RCA Electron Tube Div., Harrison,
N. J., introduced two new service-shop
aids to service technicians as a bonus

for purchases of RCA test equipment.

The Swivel-Scope provides a rotating
base for the cscilloscope and the Porta-
Rack will accommodate TV alignment
equipment.

ORRadio Industries, Opelika, Ala,
opened its new plant late in March.
Sen. John Sparkman made the key
address and many prominent guests
including Peter L. Jensen watched a
demonstration of the new Ampex TV
video tape recorder.

Capitol Radio Engineering Institute,

MAY, 1958

YOUR SEMICONDUCT
off - the - shelf!

2

M

give you

off-the-shelf deli
of alf Tl Semicond
... the industr
widest line

GERMANIUM VHF, high frequency, radiggconverter and IF, audio
output, general purpose,and phototransisfors.

SILICON high temperature, high power,
high frequency, and small signal transi
types of silicon transistors than the

manufacturers.)

ledium power, switching,
ors. (There are more TI
licon types of all other

SILICON DIODES with higher voltage opefation plus extremely low

power loss .

. both metal and glass caseftypes available.
SILICON RECTIFIERS for high voltage pows¢
ature applications.

supplies in high temper-

Check the list below for the Tl distsfbutor closest te you

...call him today for immediate

ALBUQUERQUE. New Mexico
MIDLAND SPECIALITY CO.
1712 Lomas Blvd. N. E.

Tel: 7-0236

ATLANTA, Georgi

orgia
ACK RADIO SUPPLY COMPANY OF GEORGIA

331 Luckie Street N, W.
Tel: JA 4-8477

BIRMINGHAM. Alabama

ACK RADIO SUPPLY COMPANY
3101 Fourth Avenue South

Tel: FA 2-0588

BOSTON 10. Mas

RADIO WiIRE TELEVISION INC.
110 Federal St.

Tel: HUbbard 2-7850

BUFFALO 16, New York

GENESEE RADIO AND PARTS CO.. INC.

2550 Delaware Avenue
Tel: DElaware 9661

CAMDEN 2, New Jersey
GENERAL RADIO SUPPLY co.
600 Peqn Street

Tel: WOodlawn 4-8560

Tel: WAlnut 2-7037

CEDAR RAPIDS, lowa
GIFFORD-BROWN, INC.
618 Firsl Street N. W.
Tel: EMpire 4-2491

CHICAGO 80, llinois

ALLIED RAOIO CORPORATION
100 N. Western Avenue

Tel: HAymarket 1-6800

CHICAGO 6, llinois

NEWARK ELECTRIC CO.. INC.
223 W. Madison Street

Tel: STate 2-2944

CLEVELANO 15. Onio

PIONEER ELECTRONIC SUPPLY CO-
2115 Prospect Ave.

Tel: SUperior 1-9410

OALLAS 35. Texas
ENGINEERING SUPPLY CO.
6000 Denton Drive

Tel: FLeetwood 7-2861

DAYTON 4, Ohio
SREPCO, INC.
314 Leo Street
Tel: BAldwin 43871

DENVER 4, Coforado
OENVER ELECTRONIC SUPPLY §D.
1254 Arapahoe Street
Tel: AMherst 6-1671

DETROIT 38, Michigan
FERGUSON ELECTRONIC SUPPUE CO.
2306 Puritan Avenue
Tel: UN 1-6700

EL PASO. Texas
MIDLAND SPECIALTY CO.
500 W. Paisano Drive

Tel: KEystone 3-9555

GLENDALE 1, California
R. V. WEATHERFORD CO
6921 San Fernando Road
Tel: Victoria 9-2471

HOUSTON 1,

HARRISON EQUIPMENT cO0.
1422 San Jacinto (Box 2514)
Tel: CApitol 8-6315

JAMAICA 33, New York

RAOI0 WIRE TELEVISION. INC
165-08 Liberty Avenue

Tel: JAmaica 3-4600

LOS ANGELES 15, California
RADIO PROOUCTS SALES. INC,
1501 S. Hilt Street

Tel: Richmond 9-7471

WEST LOS ANGELES 64, Califofivia
CALIFORNIA ELECTRONIC SUPLY, INC.
11801-11 W. Pico Blvd.

Tel: BRadshaw 2-2124

MELBOURNE, Fiorida
ELECTRONIC SUPPLY
909 Morningside Orive
Tel: 1735

MIAMI 32, Florida
ELECTRONIC SUPPLY
61 N, E. Ninth Street
Tel: FRankhn 9-4512

-the-shelf delivery.

NEWARK 2, New Jersey

RADIO WIRE TELEVISION OF N. J., INC.
24 Central Avenue

Tel: MArket 2-1661

NEW YORK 6, New York
MILGRAY ELECTRONICS, INC,
136 Liberty Street

Tel: REctor 2-4400

NEW YORK 13, New York
RADIO WIRE TELEVISION, INC.
100 Sixth Avenue

Tel: REctor 2-8600

OAKLAND 7, California
ELMAR ELECTRONICS .
140 Eleventh Street
Tel: Higate 4-7011

PLAINFIELD, New Jersey
LAFAYETTE RADIO CORPORATION
139 W. 2nd Street

Tel: 6-4718

ROCHESTER 5, New York

RDCHESTER RADIO SUPPLY COMPANY. INC
600 E. Main Street

Tel: LOcust 2-9900

SALT LAKE CITY 10, Utah
STANDARD SUPPLY CO.
225 East Sixth South Streef
Tel: ELgin 5-2971

SAN DIEGO 1, California
RADIO PARTS CO.

2060 India Street

Tel. BEImont 9-9361

TULSA 10, Oklahoma
ENGINEERING SUPPLY CO.
1124 East 4th Street
Tei: Dlamond 3-8121

WASHINGTON 1, D. C.
ELECTRONIC WHOLESALERS, INC.
2345 Sherman Ave. N. W,

Tel: HUdson 3-5200

SEMICONDUCTOR -~ COMPC NEMTS DIVISION

TEXAS INSTF.UMENTS

I NC ORPOTF
POST OFFICE BOX 312 .

DA
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BUSINESS AND PEOPLE (Continued)

SPECIAL INTRODUCTORY OFFER!

Washington, D. C., established an ad-

i VACO vanced home-study course in nuclear
T\ A - . :
et ) engineering technology. It will be made
L ST 4 a available this fall by CREI Atomics,
T | Inc., a newly formed subsidiary.

“At Your Service” ' CBS Tub‘e Divf., Danvers, M.assA, has
expanded its display packaging pro-

) ! Screw Drivers a—

Here’s your chance to get a beautiful 5-picce screw driver set at a
true bargain price! All the most popular sizes (including

No. 2 genuine Phillips) plus—a FREE tool hanger board
complete with patented, adjustable hanger hooks for

holding your most frequently used tools. Here's how: 1

FREE Too! Hanger Board
andPatented Hanger Hooks

Just mail in the coupon enclosed
in the RC 15 Boxed Set and VACO

.'(.‘ornumium Diades

Regular
price...$3.6%
Introductory

O

Special... \ P will send you this 12° x 24° per-
3298 o =" {lorated 'rlnaionite panﬁl and set of -
Ay 3 ooks at no charge. . . .
\i/ﬂl'(‘ﬁ l“SlSu:lﬂ 2aeeriiog SS(:g Ygflr Jobber, To gram for germanium diodes with a new
Y 4 3

| dispenser card for its popular 1N34-A.
|It lists the types the 1N84-A replaces.

Heath Co., Benton Harbor, Mich.,
moved to a new and greatly enlarged
plant in the same city. The entire man-
[ ufacturing operation, formerly in seven
buildings, has been consolidated under
one roof.

VACO PRODUCTS €O., 317 E. Ontario St., Chicago 11, Iil.

In Canada: Atlas Radio Corp., Toronto 19, Ontario

30 Watt Hi-Fi Super Lin Kit
AMP-PREAMP with
TRANSISTORIZED

FRONT END

FREQUENCY RESPONSE:

=t db 10-

WHOLESALE PRICES

HI-F1 COMPPONENTS

TUBES: uses (1) 6AUG. . :
ATT 7k Meri i ]
ations under way at 14 nemslan
IN' ) > I3
WRITE FOR FREE CATALOGUE b FL-30 0 =g | operations under way at its new plan
ale rice..........! .- e

Iin Merit Plaza, Hollywood, Fla., a full

f——————

-TD E. T. Send for Free Catalogue
CARSTON NEW YORK %Ny, CUTICK ELECTRONICS  i-Fi RADIO TV PARTS 2 weeks ahead of schedule. The com-
_________________ 9 171 Washington St., (Dept. R-E}, New York 7, N.Y.

| pany will econtinue to maintain regional
| offices in Chicago as well as headquar-
| ters in Florida.

Astron Corp., East Newark, N, J., in-
creased its West Coast warehouse fa-
cilities managed by I. R. Stern & Co.,
Burbank, Calif.

[ Sylvania Electric Products switched

| its special tube operations headquarters

’from Woburn, Mass., to Williamsport,
Pa

| Pa.

AL
SERVIcE DEI:.I.ERS |

David R. Hul,
vice president and
general manager of
Raytheon’s equip-

geeing Double?

SYRE ... THEY LOOK ALIKE ?W‘;C*" ager of the Syl-
} BECAUSE DAL | vania  Electronic
THEY ARE EXACTLY ALIKE DUO-JUVENATOR | Tubes Div. since
el  C T Parallel and Series TV tube - . d

Each Merit product of the same type is booster. Cures 95% of all 1953, was appointe

exactly the same as another~both. in con-

struction and appearance. 1 model RPS? LIST $2.95 | sales for the divi-
COMPARE IT WITH |
MERIT | THLeLn '

2-SET TV & FM

Take a Merit product off the shelf. Compare
it with any other similar product on the

market. You'll find Merit is superior!

MERIT PLAZA, HOLLYWOOD, FLORIDA
142

SELECT-0-SWITCH ment  operations,
.0- !

4-WAY SELECTOR SWITCH Waltham,  Mass,,

Use as antenna switeh or was advanced to

as a hi-fi speaker switeh.
Permits channeling one
input to any one of 4

outputs.
model S84  LIST $3.25

CRT failures. One-piece con-
struction.

COUPLER

Matched transform-
ers for peak perform
ance on 2 TV or FM
S€ts rrom one anten-
na.

model TL2

LIST §2.95

134 NASSAU ROAD, ROOSEVELT, N.Y.

www.americanradiohistorv.com

vice president for
defense programs.
Donald W. Gunn, ;
general sales man-

vice president-—

sion. He will continue to maintain
headquarters in New York. W. Herbert
Lamb (left) and Walter A. Waeiss,
were appointed vice presidents for tele-
vision picture tubes and radio tubes,
respectively, for the Electronic Tubes
Div. Lamb, who had been general
manager of the TV Picture Tube Div.

RADIO-ELECTRONICS
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BUSINESS AND PEOPLE (Continued)

in Seneca Falls, N. Y., will maintain
his headquarters there. Weiss will re-
main at Emporium, Pa., where he had
held the position of manager of the
radio tube plant.

W. J. Zaun (left), former manager of
quality control, was promoted to the

newly created position of manager—
operations, Government service for the
RCA Service Co., Camden, N. J. T. Y.
Flythe, former administrator of tech-
nical products field quality succeeds:
him.

Arch Warden was elected a vice presi-
dent of Xcelite Inc., Orchard Park,
N. Y., manufacturer of hand tools. He
will continue as sales manager. A. J.

(Arlie) Holmes, who joined the com-
pany last year, was named assistant
sales manager.
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corrosior
waterprcofs
thoroughty

6 Oz.
Spray Can
Net To
Servicemen

Non-
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Aeﬁ-soolz()an $3 25
Servu:emcn
ELECTRONIC CHEMICAL CORP

813 Communipaw Avenue ~ Jersey City 4, N. J.
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aurons.
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MAY, 1958

Everett Leedom rejoined Electro-
Voice, Inc., Buchanan, Mich., as adver-
tising manager, a position he held pre-
viously for 2% years. Jay Carver,
whom he suceeds, becomes manager of
the Wood Produects Div. of Electro-
Voice.

Edward H. Heller (left), prominent
investment banker, and Jan OQoster-
meyer, former Shell Corp.

Chemical

president, were elected to the board of
directors of Siegler Corp., parent com-
pany of David Bogen Corp., Presto Re-
cording Corp. as well as Olympic Radio
& TV.

Henry G. Sellers,
Jr., joined ORRadio
Industries, Opelika,
Ala., as assistant
director of re-
search. A chemist,
he comes to the
company from g
Newport Industries.

Robert G. Dailey, former vice presi-
dent—sales, of Vokar Corp., Dexter
Mich., acquired full control of the com-
pany and moved its headquarters to
Chelsea, Mich. END

IN SPARETIME
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Only from famous COYNE do you get this
modern up-to-the minute TV Home Training.
Easy to follow instructions—fully illustrated
with 2150 photos and diagrams. Not an old
Radio Course with Television tacked on. In-
cludes UHF and COLOR TV. Personal guid-
ance by Coyne Staff. Practical fob Guides to
help you EARN MONEY QUICKLY IN A
TV-RADIO SALES AND SERVICE BUSI-
NESS —part time or full time. COSTS
MUCH LESS—pay only for training—no costly
“put together kits.”

SEND COUPON FOR FREE BOOK

SEND COUPON BELOW for Free Book
and full details including FEASY PAY- |
MENT PLAN. NO COST OR OBLIGA- |
TION—NO SALESMAN WILL CALL.

=
-

B. W. COOKE, Jr., ® FOUNDED 1899
Lies ELECYRICA S
L SCHOOL

A TECHNICAL TRADE INSTITUTE OPERATED NOT FOR PROFIT
500 S. Paulina, Dept. 58-H5, Chicago 12, lllinois
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COYNE ELECTRICAL SCHOOL
Television Home Training Div. |
500 S. Paulina St., Chicago 12, 111, Dept. 58-H5 |
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Home Training offer.
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.’Maoih Three

THE FINEST

approximately 600 ohms.

SUBMINIATURE
ANTENNA LOOPS

An adjustable antenna coil with a high Q ferrite core. May be
used with any variable condenser having a maximum capacity

between 250 & 450 mmf Dimensions: ¥2” x 2}&"

Tuning Cond. List
Cat.No. Q@790 UC  Freq. Mange Mar. Capacity Price
2002 250 540-1650 KC 250-450 mmd. $1.50

I. F. TRANSFORMERS
Catalog Nos. 2041 and 2042 are miniature LF. trans-
formers having a tuned primary and untuned
secondary. The primary is tapped for use in circuits

5

[J.‘:. which require a tap. Proper impedance match be-
53 tween primary and secondary insures optimum
performance. Dimensions: Y2 sq. x 34" high.
Manufactured under K-TRAN patents of and by Autsmatic Manutacturing Corp.
Cat.No.  F¥req Impedance Use  List Price
2041 4SS KC 25E— GO0 Ohms  Input $2.95
2042 455 XC 25K—1000 Ohms Output 2.95

SUBMINIATURE
To our knowledge the 9-C1 and 9- C2 are the smallest IF.
transformers in exi:
the 2041 and 2042 apply respectwew to the 9:C1 and 9- C2.
Dimensions: %" sq. x %" high

AND

Traumsistor Cotls & 1.FE Thomsfoumen

All loops described below have a secondary which is overcoupled for maximum gain
stability with a variation in output load. Designed to match an input impedance of

These loops also make excellent antenna coils for conventional vacuum tube receivers.
They offer better signal pickup and increased selectivity over ordinary air loops.

MOST COMPLETE LINE OF =

STANDARD ANTENNA LOOPS

m——t e
\= —
= /
Due to its large plckup area the #2000 is one of our most
popular loops. Dimensions: %”
'hualn Cond.
Cat. No. Q @ 790 XC Freq. Range -apacity Pﬂco
2000 450 540-1650 KC ass mml. $2.75
MINIATURE

ANTENNA LOOPS

Similar to the #2000 described above but smatler in size

for miniature sets. Slightly less signal pickup than the 2000,
but extremely high Q. Dimensions: 3%” x 3%”

Tuning Cond. Llst
Cot.No. Q@790 UC  Freq. Rangs  Max Capacily Frice
2001 350 $40-1650 KC 965 mmt. 52.50
2003 500 540.1650 XC 125 mml. 2.50

FLAT FERRITE LOOPS

=
These coils are wound on flat ferrite strips rather than the
normal ferrite rods. Due to this unique physical configuration
they are remarkably sensitive for their small size.

Manufactured unde: K-TRAN patents of and by Automat:c Manufaeturlng Corp. Dimensions: Y4 x %" x 3%"”

Cat. No. Freq. ___ lmpedance Use  List Price Cat.Ne. Q@7I0XC  Treq. Range ;4“;,:" q‘::;-i‘g‘ 'Lri‘-;.

8Ll 455KC  25K— 600 Ohms  lmput 3350 2004 300 $40-1650KC 365 mmt. $2.50

3.C2 455 KC 25K—1000 Obms Output 3.50 2005 450 $40-1650 KC 123 mmt. 2.50
UNSHIELDED MINIATURE OSC. ) VARIABLE CONDENSERS

These coils are designed for use in a converter circuit f5# Catalog #2110 is a miniature 2.gang variable

using only one transistor for both the oscillator and mixer. 4 condenser. The antenna section has a range of

D.',Tﬁ"s'g“;%' xl 'l"rgh " 10-130 mmf. Catalog #2112 is a standard size

Car.No.  Max. Gapadir Freq. Vee  price 2-gang condenser having a range of 10-365 mmf.

2010 365 mmf. 4SS EC Osc. $2.00 for both sections. Shaft is %" dia. x 1%" long.

2022 78-100 mmf. 455 KC Osc. 1.00 Cat. No. Sections _ Dimensions List Price

1118 2 B x 1% x 1%, $2.50

SHIELDED SUB-MINIATURE OSC. 012 N 2% x 1%, x 1% 250

The 2021 oscillator coil is a sub-miniature shielded
version of the #2022 described above. Identical in size

" | to-our 9-C1 and 9-C2 | F. transformers. Designed for use
“ with a condenser having a maximum capacity of approxi-
mately 100 mmf. (Milter #2110). 3% sq. x %" high

Manutaciured under K. TRAN patents c( nnd by Automatic Manufacturina Corv

Tuning Cond.
Cat. No. Max. Capacity l'nq _ Uss Prlc-
2021 100 455 EC “Osc. $2.50

NOW . .. Check Vibrators
In ANY Tube Checker 1

and Four Prong
YVibrators

® Merely plug into any tube
thecker. Set for 6AX4
(or 6SN7) for 6 Volt Vibra-
torfs an]d IVZAX4 (or 12SN7)
or 12 Voit Vibrators.
®Two lamps viewed through | ONLY $275
top of adaptor indicate
whether or not Vibrator | DEALER NET
needs replacing. e Rugged — Made of steel.
o Replaceable but unbreakable #51 indicating l
Lamps. e Operates easily with Sencore LC2 Leakage

Checker.® Complete instructions l
— ‘,‘/‘. screened on POPU =
front. SENcéf:E I |
At leading | FRODUCTS
distributors | * Transisior l
est
MANUFACTURED sy  Everywhere [, Le::,'" I
Checker
ISERVICE |-
Tester

INSTRUMENTS CORP.,
171 OFFICIAL RD. ADDISON, ILL.
Cut out this ad for further Information

o Handy “36
L Vlbrl-Dl:tor

144

OOOOOOQOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

SOLD DY ALL LEADING RADID AND TELEYISION PARTS DISTRIDUTORS
Write for General Catolog 574

J. W. MILLER COMPANY

5917 South Main Street e Los Angeles 3, Calif.

Canadian Representativr Atles Radio Corp L14.50 Wingold Ave. Toronto 10,001 Cansds.

BIGGEST BUYS 0F ’58'

Re?emy
ALL-TRANSISTOR
Vest-Pocket G-

RADIQ reaby 10 pLAY!
814 95 Including 1000-hour

batteries and phone!

Lekitron scoops the field with the *“‘hotrest’ poclet
transistor radio since the advent of the transistor!
Desizned and built by Regency. one of America’

great names in radio. Uses an exclusive circuit with
RF, DET and AMI® staves, SMALLE h THAN A
PACK OF CIGARETTHS! -only 5 x2x1”. NO EX-
TERNAL AN NA OR GROUND.

N0 hank ng

wirest Amuzing ~ensitivity, volume and selectivity.
Attractively designed 1wo-tone styrene case. Viriahle
tuning covers 540 to L300 kes. READY TO I'LAY

when vouw regeive it! [00H-hour batteries and ultra
sensitive phone included in this fubulou~ly low price!
Gitt pucked. Wi. 1 oz ostpaid

SATISFACTION GUARANTEED!
20,000 OHMS/VOLT
MULTI-TESTER

LOWEST sl 7 99

PRICE
IN U.S.AY

Reads Lo go! 51h x 354 x 2Up

leads inel. A

0 to 1200,
frm. !

O megs: DB:
: INDUQT-

- bhlp wi, Ibs. Please
em: excess relurned.

posnge with this

WRITE FOR NEW SUMMER BARGAIN FLYER!

LEKTRON

131 EVERETT AVE.

WWW.americanradiohistorv.com

CHELSEA 50, MASS.

Any or all of these catalogs, bulletins, or
periodicals are available to you on request
direct to the manufacturers, whose addresses are
listed at the end of each item. Use your letter-
head—do not use postcards. To facilitate identi-
fication, mention the issue and page of RADIO-
ELECTRONICS on which the item appears.
UNLESS OTHERWISE STATED, ALL ITEMS ARE
GRATIS. ALL LITERATURE OFFERS ARE VOID
AFTER SIX MONTHS.

PHYSICS AS A CAREER is a 16-page
illustrated booklet describing what
physics is and what the opportunities
for new physicists are. Among the
topics discussed are: physics—the sci-
ence; physicists in industry and the
training of the physicist.—American
Institute of Physics, 335 E. 45 St., New
York 17, N. Y.

ELECTRONICS COURSES, intended for
home study, are offered in a 4-page
bulletin. Radio, television and elec-
tronics are covered by the group.—
Supreme Publications, 1760 Balsam Rd.,
Highland Park, Ill.

1958 STEREO TAPE CATALOG contains
over 90 stereo titles in its 28 pages.
The fields of classical, semiclassical,
jazz, popular and folk music are repre-
sented. Also included are 150 monaural
tapes. Stereo listings include all artists
and selections on the tape. Individual
sections are devoted to tape acces-
sories and sampler and test tapes.—
Livingston Audio Products Corp., Box
202, Caldwell, N. J.

TAPE IT OFF THE AIR is a how-to-do-it
pamphlet which aids you in making
quality recordings of radio programs.
Hints on how to set the correct volume
level and where to hook up your tape
recorder to a radio or TV set are also
included. — ORRadio Industries Inc.,
Shamrock Circle, Opelika, Ala.

HIGH-FIDELITY EQUIPMENT is described
in several brochures and specification
sheets announced by this firm.

The brochures: EP-257, a 3-color
10-section folder, with brief descrip-
tions of hi-fi components and suggested
home applications; EP-243, 12-page
color booklet on diamond styli.

The specification sheets, all 4-page
4-color: EP-235, VR-II d-gram car-
tridge and styli; EP-23j, tone arms
and replacement styli; EP-237, ampli-
fier and preamps; FEP-238, 12-inch
wide-range speakers; FKEP-233, coaxial
speakers; EP-232, woofers and tweeter,
audio crossover network; EP-239, cab-
inets and enclosures.—General Electric
Hi-Fi, Box 101, Liverpool, N. Y.

SYNTHETIC SAPPHIRE phono styli and
an all-purpose dynamic microphone are

RADIO-ELECTRONICS
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TECHNICAL LITERATURE {Confinued)

described in catalog sheet ASC-200.
The styli are intended for replacement
and new equipment applications.
Argonne Electronics Mfg. Corp., 165-11
South Rd., Jamaica 33, N. Y.

FLYBACK AND YOKE replacements are
presented on a hardy wall chart, list-
ing Stancor exact-replacement parts.
The chart, printed on index cardboard,
lists each TV set raanufacturer alpha-
betically. All units for which there is
an exact replacerent are listed in
numerical order by the manufacturer’s
part number.—Chicago Standard Trans-
former Corp., 3501 W. Addison St., Chi-
cago 18, Tll.

TWO-WAY RADIO and how it can save
time and money for a service organiza-
tion is the subject of an illustrated
brochure How Service Organizations
Increase Efficiency With 2-way Radio.
Examples of how radio systems are
used in auto emergency, ambulance,
refrigeration repair, local delivery and
other services are given.—RCA, Com-
munications Equipment, Camden, N. J.

RADIO-PHONOGRAPH CATALOG con-
tains complete information about this
firm’s 1958 line of high-fidelity con-
soles. A descripticn of all models, in-
cluding finishes and outstanding fea-
tures, is offered.—Fisher Radio Corp.,
21-21 44th Dr., Long Island City 1, N. Y.

TANTALUM ELECTROLYTICS are de-
tailed in a 4-page folder. Characteris-
tiecs of a full line of these units are
presented along with a brief descrip-
tion of the theory behind them—Texas
Instruments Inc., Semiconductor Com-
ponents Div., P. O. Box 312, Dallas, Tex.

TRANSFORMER CATALOG TR-58 de-
scribes and illustrates hundreds of
transformers. Toroid, pulse, transistor,
hermetically sealed, geophysical, power,
heater and audio transformers, chokes
and television components are among
the listings.—Triad Transformer Corp.,
4055 Redwood Ave., Venice, Calif. END

CORRECTIONS

In “Master Conatrol Unit for Audio
Tests” by Dr. L. B. Hedge, which ap-
peared on page £4 of the March 1958
issue, reference b was omitted from the
list at the end of the article. This should
have read: L. B. Hedge, “The Long-
Tailed Cascode Pair,” RaDIO-ELEC-
TRONICS, October, 1956.

Mr. Wayne Lemons calls our atten-
tion to an error in his article “Taming
The Horizontal Oscillator’” which ap-
peared in the April 1958 issue. The
series resistor, from plate to ringing
coil, should be 5.6K instead of 56K.
Therefore the paragraph concerning R4
which states, “Temporarily shunt R4
with a resistor that will bring its value
down to about 1,000 ohms” is also in-
correct. In reality the technician will
have to increase R4’s value to 10,000
ohms by adding a series resistor.

MAY, 1958

Yours now-over 150 practical circuits using

Rufus P. Turner, popular transistor authority and engineer,
transistors out of the laboratory and puts them on the work bd
He has collected over 150 practical circuits for amplifiers, oscillal
power supplies, amateur equipment and other units. All werdl de-
signed by experts—some by the author himself. ANl were tested i the
author’s laboratory—and all of them work! No watering down
transistor testing or theoretical explanation circuits!

offers a treasure chest of building blocks which

tiresome designing. You can put these circuits to an infinite nu
of uses other than those originally suggested. No one who v
with transistors at home or in the lab can afford to miss Tur

latest book. Order your copy now.

SOME OF THE HIGHLIGHTS

Audio Amplifiers ® RF and IF Amplifiers ® DC Amplifiers ® Oscil
® Power Supplies ® Radio Receivers ® Triggers and Switches ® C
Devices ® Test Instruments & Amateur Devices ® Miscellaneous Ci

ORDER THESE COMPANION YOLUMES

Transistors — Theory & Practice — The practical
man’s “Bible” on transistors. Covers
theory, characteristics, tests, plus a
guide to commercial transistors. Written
s0 the practical man ¢an read, under-
stand and learn how to work with tran-
sistors. No. 51—144 pages. $2.00

Transistor Techniques—A handbook for the experi-
imenter who wants to work with tran-
sistors ! Gives scores of hints on how to
use transistors in various types of equip-
ment. Covers testing, performance, con-
Struction, care and measurements. A
practical how-to-do-it book which keeps
theory and math to a minimum. No. 61
—96 pages. $1.50

“OK! OK! So the Fred Astaire
always comes out in you when
you hear a JENSEN NEEDLE.”

-

\ | i
g¢ransistor
I ci its
t circu Ve

Fith
ook

of
ber
brks
er’s

This
will save hou

TRANSISTOR CIRCUITS—
By Rufus P. Turner. 160
Pages. Gernsback Library
Book No. 63. Paper cover.
$2.75

N LIBRARY, Inc., Dept.58
.. New York 11, N.Y.

ce of $. oo is enclosed. Please sénd
s checked below postpaid.
Transistor Circuits. $2.75
Transistor Techniques. $£1.50
. 5@ Tramsistors—Theory & Practice
Prices 18 hlgher in Canada.

My remitt
me the b

$2.00

b o e — o —— — — - -

Dynaco Output
= Transformers

Featuring para-coupled
windings, a new design
principle (paterts pend-
ing). These transtormers
use advanced pulse tech-
niques to insure supe-
rior square wave per-
formance and mniistort.
¥ ed reproductior ef tran-
sients. Dynaco transiormers
randle full rated power over the
entire audio spectrum from 20 cps to
20 kc Bwithout sharp rise In distortion at the
bf the band which characterizes most
rmers. Conservatively rated and guar-
to handie double nominal power from
tto 15 ko without loss of performance
ies

Specifications:
nse: Ples or minus b
gl Curve: Withir, b 2
e Wave Response: N
frem 20 cps to 20 k
ack: 30 db.

b cps to 60 ke.
ps to 20 ke.

g s-
. Permissible

MODELS

10 watts EL-84. 6V6. 6AQS5 14.95
25 watts 5881, EL-33. KT-66 19.95
50 watts KT-83. EL-34 29.95
100 watts KT-88. 6550 39.95
100 watts PP par KT-83. EL-34 39,95

with tapped primaries except A-440 which
tertiary for sereen or cathode feedhack)

litional data on Dynakit and Dynaco
mpanewis available on request in-
cluding circuit data for moderniza-
tian aof Williamson-type amplifiers
to SO watts of output and other
applications of Dynaco trans-
ormers.

TYNACO INC.

N. 41st, Philadelphia 4, Pa.

Export Dfvision: 25 Warren St New York, N.Y.
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Which one can prove her

QUALITY?

Most brands of twin lead look alike! Also, '.he
price brands maoke the same tloimsv of quol:y
and performance as the top gquolity bronds.

What Reason . . . Whaf_Progf
Can you give your customer that he is getting
something better when he pays o little more

for twin lead?

PERMALINE

Your Customer has the reason

3

of Polyethelene,

Once you “‘Try'" COLUMBIA . .
to olways “"Buy'’ Columbia . .

guorantee for 25 YEARS.

"o

WIRE & SUPPLY (O.

2850 IRVING PK. RD., CHICAGO 18

See your Jobber . . .

Ask him about Permaline — and osk to see
the Laboratory Report on weothering studies

. you'll want
. Because only,
but only COLUMBIA gives you a complete

This co the

2-Set TV COUPLER
§ Rated No.1|

¢ e e by a nationally known
independent product quality rating
group as the result of tests made on
10 leading two-set couplers for:

® |[MPEDANCE MATCH
® SIGNAL TRANSFER
® TWO-SET ISOLATION

MOSLEY 902

‘Rated FIRST in overall quality for

weak signal reception means; the

MOSLEY 902 Dual Match 2-Set TV
Coupler can be sold and installed

in practically any TVY area with
full confidence that your custom-

lers will be completely satisfied!

Available at Radio and Television
Parts Distributors — coast-to-coast.

7.
ROAD

8622 ST. CHARLES ROCK
ST. LOUIS 14, MISSOURI

Learn tc

solving.

for 6 months.

Add, subtract, divige, multiply, find
roots, powers, solve trig and algebra.
operate this transistorized
miniature computer within hours!
Multiply as many as 10 numbers by
adding a few more parts!

Special dials enable you to find the
log, sin, cos, tan, et
read them or use for further problem

Sent in kit form with meter and batteries, no soldering required.
Request our FREE CATALOG in home-study courses in: COMPUTERS,

AUTOMATION, ROBOTS, LOGIC, ELECTRONICS.

Ci4 COMPUTER MASTER (diploma issued), 50 lessons plus projects
[digital voltmeter. digital ohmmeter, etc.) $22.50 down and $12.40

Salt Lake City 6,

Utah Div. of Electronic Brain Enterprises Inc.

EBEX School,
1015 Atkin Ave.,

|
|
|
|
|
|
|
|
|
|
. of numbers and |
|
|
|
|
|
|
|
|
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~ Books ;

TV AND RADIO TUBE TROUBLES,
by Sol Heller. Gernsback Library, Inc.,
154 W. 14 St, New York 11, N. Y.
5% x 8% inches, 224 pages. $2.90.
It’s strange nobody thought of it be-
fore, but here at last is a book on tubes
and the troubles they cause. Tubes are
| responsible for most service calls. Fur-
thermore, the picture tube needs special
handling and adjustments. A tester
does not completely solve the tube prob-
lem, because of its limited scope.
Logically, the book begins with
safety: the proper handling of a pic-
ture tube and how to minimize danger
of implosion, burn, shock, X-rays. There
are six chapters on common and uncom-
mon TV defects where tubes play a
leading role. Eliminating corona and
arcing, adjusting a yoke, ion trap, pin-

. cushion magnet, are some nontube, but

associated, problems also discussed. A
separate chapter covers radio tube
troubles, and the final one deals with
tube replacement.

The book contains a wealth of time-
saving information for people who are
looking for trouble—in radios and TV
receivers.—IQ

WIRELESS SERVICING MANUAL,
9th Edition, by W. T. Cocking. Wire-
less World by Iliffe & Sons Ltd., Dorset
House, Stanford Street, London S.E. 1,
England. 53; x 83; inches, 268 pages,
17s. 6d.

This is the latest version of a British
radio servicing text that first appeared
in 1936. Completely revised to take
into account all the latest developments,
it presents useful techniques of testing
‘and repairing radio receivers. It is
'written with a definite British slant
|and such terms as h.t. are used instead
‘of high voltage, a feature which makes
reading a little difficult at first.—LS

HOW TO READ SCHEMATIC DIA-
GRAMS, by David Mark. John F. Rider
Publisher, Inc., 116 W. 14 St., New York
11, N. Y. 5% x 815 inches, 147 pages.
1 $3.50.

A pictorial diagram or parts layout
can help when it is desirable to change
tubes or resolder broken leads and can
guide the nontechnical constructor in
'assembling very simple equipment. For
major radio repairs, construction or
| study, nothing takes the place of a
schematic. It conveys full technical in-
| formation, is easiest to interpret and,
therefore, the most common type of cir-
cuit representation. However, some
knowledge of basic theory is required
to get maximum benefit from a schemat-

RADIO-ELECTRONICS


www.americanradiohistory.com

V]

BOOKS (Continved)

te. This book shows how to read wir-
ing, pictorial and block diagrams as
well as schematics. Along with the

schematies the reader

finds a simple

discussion of the function of circuits

and parts.

The author covers power supplies,
amplifiers, oscillators, ete. By learning
about these circuits and parts sepa-
rately, the reader is soon able to identify

them when combired

in a complete

schematic. The book is suitable for be-
ginners who wish tc learn the elements
of radio, or workers in other fields who
need to repair or adjust electronic in-
struments from time to time.

IDEAS, INVENTIONS,

AND PAT-

ENTS, by Robert A. Buckles. John
Wiley & Sons Inc., 440 4th Ave.. New
York 16, N. Y. 9 x 6 inches, 270 pages.

$5.95.

Have you built that better mouse-
trap? Perhaps it came in the form of a
new video amplifier circuit or maybe
you’ve come up with a new type of

semiconductor. If you

have and are

thinking of taking out a patent on yvour
new idea, this book should make inter-
esting reading. In simple, nonlegal lan-

guage you learn who

is entitled to

receive a patent, what happens in the
patent office, what -0 do with the issued
patent, and about designs, copyrights
and trademarks. All in all, a detailed
study of how to protect vour invention.

WANT BACK ISSUES?

Back numbers of most issues of RADIO-
ELECTRONICS are available upon request.

This year's issves: 35¢
Last year's issues: 40¢
Previous year: 45¢, etc.

All January Speczial TV issves: 50¢

RADIO-ELECTRONICS
154 W. 14 St. New York 11, N.Y.

A Theatre Organ
for YOUR HOME!

The Artisan simplified step by-step
assembly system with all mechanical
and wood parts fully assemtled lets
you build a magnificent 2 manual
and full pedal organ at a saving of
up to 50%! No speciai skill needed!

W

ELECTRONIC CRGAN

Direct from

- — | * MORE VERSATILF

New
12

LP
ALBUM

Only $2.98

Hear the thrilling
tones of the Artisan
as played by promi-
nent artists of the
Theatre Organ. With
explanatory notes.

PORTFOLIO of ORGAN
FACTS jam-packed
with vital information
about organs. Only
$1.00

(LP Akbum and Port.
folio — both for only
3.4

ELECTRONIC ORGAN ARTS, INC.
4878 EAGLE ROCK BLVD. DiP". D-24, LOS ANGELES 41, CALIF.

MAY, 1958

ACOUSTICS, by Joseph L. Hunter.
Prentice-Hall, Inc., 70 Fifth Ave., New
York 11, N. Y. 53 x 9 inches. 407
pages. $8.50.

Modern hi-fi  and public-address
setups utilize principles of acoustics
and electronics. This book discusses the
theory and practice of acoustics.
Problems are given, and many worked-
out examples appear. The book pre-
supposes knowledge of physics and
math to calculus.

The first half discusses theory, in-
clnding vibrating strings, oscillators
and waves. Chapters on applications
with speakers, microphones, recording
and room acoustics as well as ultra-
sonics and underwater sound follow.

FREQUENCY MODULATION ENGI-
NEERING, by Christopher E. Tibbs and
G. G. Johnstone. John Wiley & Sons,
440 4th Ave., New York, N. Y. 435
pages, 5% x 81 inches, $8.50.

This is a revised edition that speaks
of receivers, transmitters, propagation,
aerials and measurements. The author
uses vectors, calculus and theory, but
the practical side is not neglected. The
book shows and describes modern com-
mercial equipment and results of field
tests. It is well illustrated with charts
and circuit diagrams. References are
made to both British and American
works on the subject.—RF END

'SENCORE-
FII.AMENT'
CHECKE R'

MODEL FC-4

* COMPLETELY NEW

* LOWER COST

Quickly finds any open fil-
ament. Especiolly handy
for servicing series fila.
ment TV sets and rodios;
only checker that checks
all o.c!als,' I'oc'uls, 7 and wgﬁgﬁ; I.NEEAr
9 pin miniatures outo- $2.75 DS
matically. E

Continuity and voltage POPULAR
Teet . SENCORE
er — no switches, PRODUCTS
merely plug in test leads.
o Transistor
AT LEADING DISTRIBUTORS {es'ker
7 ¢ Leakage
e 2 EVIE:fYV\LHERE Chechor I
- g by o Filament
@ SERVICE ;-
* Voltage
INSTRUMENTS CORP, | Resulator

B
171 OFFICIAL RD., ADDISON, ILL.— 222 Sveply
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DE RAY TUBE SPECIALS

INE YEAR GUARANTEE

GE.

>NN<<5:¥H>
-u“'g

k]
11&_13

(‘P4 A: 3
Dl’ul Ax 39.00
BE TYPE NOT

N et 0t B e
~OBDURRTURNEA WU

e subject to additional 1005 discount.
FECT TO CHANGE WITHOUT NOTICE.

HI-FI COMPONENTS o KITS
o RECORD PLAYERS o TAPE
RECORDERS e TUNERS e
AMPLIFIERS e SPEAKERS e
ELECTRONIC PARTS &

TUBES e Etc,
Top brand honally adv. merchandise in this and
other Radio mags. is yours at low. low cost,
Send us you l-st Give Mfr name and Medei No. of

tem, Write r '58 camlogs to Dept. RE-5 today.

Amazing nd
Set'’ gives
TV trouble.

‘ bock ‘‘How To Repair Your Own TV

derstand language and step-by-step dia-
grams. Late
antennas. ty
etc., plus |
plus 10¢ o]

up-to-date information on tube changes,
e location charts. trouble shooting gmde
t of tube types and prices. Only §1.00
postage

GENERML ELECTRIC RECEIVING TUBES |
Brand New—1 Year Guarantee—Boxed
0za . .83 | 6K6GT.. _.1.13 125A7 1.a5 |
1B3GT 39[ ssu7c~r 125K7 1,33
SU4GA 125Q7 118 |
6AGS 25 GW‘GT 35wa .68
6AUG .00 12AU7 .. 3525GT 90 |
68Q6GA ‘os 12888 95/50¢5 . 1.03
6BGEGA 3 .03 | sm.ec'r 1. 15 |

ITIONAI. '|0°/o DISCOUNT
LOTS OF 10 ASSORTED! |
WRI FOR COMPLETE PRICE LIST |
SAVE UN TO $100 A YEAR ON TV REPAIRS I
|
|
|

HI-FI (NAMOND NEEDLES—1 Yr. Guor.

Diamond nidles reduce record wear and needle noise
thu~ retainflg full frequency response and tonal qual-
ities of voull records for a longer period of time.

SINGLE DNAMOND needle. .. .......... $7.95
DIAMONI SAPP dual needle. - 8.95

Ship@lent PPD. (specify c1rtndge make)

CORD CHANGERS

) TC-340 4 speed changer...$36.75
RC-440 4 speed changer... 40.67
TC-540 4 speed changer... 45.57
RC-88 4 speed changer.... 53.41
RC-98 4 speed changer.... 66.15
$ood mounting base, record wiping cloth
nd 45 RPM spindle with all orders for
Bollaro and Garrard changers. with this ad
#ED HI-FI CHANGER—Model 1210
Mtte or Astatic flip-over
B ceiecaiiciiiecacanan ie...$22.95
Model UA8U 4 SPEED AUTO.
3 CHANGER less cartvidge ., .$19.95
R§4 SPEED CHANGER with
cartridge ....... e a0 slhipudl $23.95

{phono fluid) car?rldge ﬂlp aver
.52.98

or Mena ede 5t o e as e R ¢ B S M .$1.50
NEW G ERAL ELECTRIC HI-FI VARIABLE
RELUCTANCE CARTRIDGE. Replaces discon-

REX050 type. Full range reproduchun
20-20,008 cycles. Four gram tracking force
iflum record and stylus wear.

Dual Sapphire needles. .. ...... $8.77
®iamond, Sapphire needles...$18.99

' We stock the following manufac-
turers’ compicte line of kits—see
m  reference pages.
DYNACO see page 145

EICO sce@ages 31-32 ARKAY see page 134
QUALITY B-ee page 150 ELECTRO-VOICE
PRECISE In5|de Back Cover
BOGEN s page 29 CABINAR

GROMME TECHMASTER

All domeglic orders wlil be shipped prepaid. Send us
your list.MOrder by Mfr. and Model No. of item.

%20 WORNH OF ELECTRONIC PARTS IN GRAB-BAG
consistingl of: Porcelain sockets. coils. speaker, transf.
resis, cory ONLY. .51.98 (plus 50c postage)

YOU NAME IT—WE HAVE IT i
completefline of T.V. & Radio receiving tubes, ils
transf., ntrols, antennas & accessories—No ™M
mum Ordiir—DEALER DISCOUNTS! Thousands of sat- I
isfied HigFi enthusiasts and dealers will vouch that
N GIVES THE BEST DEAL POSSIBLE! I
XP@ERT INQUIRIES AND OFFERS INVITED.
2 Salance €.0.0. Al prices |
1

‘writefor our latest price list and Hi-Fi Catalog
. Al Prices Subject to Change Without Notice.

STAN-BURN 0eme, oo

558 COLEY ISLAND AVE. » BKLYN 18, N. Y.
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2 YEARS
OF STUDY

can give you these

ADVANTAGES

]
1
)
]
]
[}
[}
1
]
1
|
|
1
]
f
[}
L)
[}

® Associate In Applled Science
degree

Preparation for a career as an
engineering technician In

ELECTRONICS
ELECTRICAL POWER
METALLURGY
COMPUTERS

AIR CONDITIONING

® Oor you can continue without
loss of credit to a 4-year
Bachelor of Science degree
in Mechanical or Electrical
Engineering

~MSOE

in Milwaukee

FREE

folder answers your
questions about
the Engineering
Technician, who he
is, what he does, and
how to become one.

SEND TODAY

THE

ENGINEERING

TECHNICIAN

MILWAUKEE
SCHOOL OF ENGINEERING
1025 N. Milwaukee St., Dept. RE-558,
Milwaukee, Wisconsin
Please send free folder
[J “'The Engineering Technician;’®
[J Booklet **Your Career in Engineering."®
(please print)

I'm interested in
(name of course)

Name.. Age.
Address_
City. Zone. State.
Eligible for vets. educational benefita
Oves (no.

Discharge date.

Ms-94

-h‘ﬁ—----‘---‘---a—-.'—a—a—-*—-é——————-——-ﬁ—‘-&-—-&-‘-é---i‘-—‘—p,—--‘—"&b--a-gﬁqsﬁpq‘-—--i---——-

SCHOOL
DIRECTORY

college grads get

@ ahead faster!

. have higher ineomes . . . advance more rapidly.
GrasD your chance for a better life. Share rewards await
ing college wen. 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 Engincering courses (TV. UHF. FMI,
Electronics). Also Mechanical, Civil, Electrical, Chemi.
cal, Aerounautical Engineering in 36 months a B.S. in
Business Administration (General Business. Accounting,

Motor Transport Management Majors). Superior stu-
| dents faster. More professional class hours. Small
classes. Enrollment limited. Beautiful campus. Well-

equipped lubs. Prep courses. Enter June, Sept., Jan.,
Mar. Earnest. capable students (whose time and budget
require accelerated courses and modest costs) are in-
vited to write Jean McCarthy, Director of
Admissions for Catalog and *“Your Career
in Engineering and Commerce.””

EIN TRI-STATE COLLEGE

il i 2458 College Avenue, Angola, Indiana
for unlim-
IN 27 MONTHS
electronics!?

ELECTRONICS
for“uatim. ENGINEERING DEGREE
ited oppor-
tunlties in

S. degree tn 27 months, mathematlcs,
neering, TV,

¢lectrieal engl.
advaneed radio theory and design. Modern
labs. Low tuition, earn board. Also Aero.. Chemical,
Electrical. Mech. Engineering. B.S. depree in 36
Math., Chem., Physics, Also prep courses. G.I. appr. 2
bldgs., dorms. gym. Enter June, Sept., Dec., March.
Catalog Keeping Pace With Progress.
INDIANA TECHNICAL COLLEGE
1558 E. Washington Blvd., Fort Wayne 2, Ind.

Be a ‘‘key’” man. Learn how to send

and receive messages In International

Morse code. Communicate with opera-
tors around the globe. ILearn at home
quickly through famous Candler System.
sed by best operators. Quatify for
Amateur or Commercial License. Write
for FREE BOOK.

CANDLER SYSTEM CO.

Dpt. 3-E, Box 9228, Denver 20, Colo., USA 2

GET INTO
ELECTRONICS

V.T.I. training leads to success as
techniclang, ficld engineers, special-
Ists in communications, guided mis.
siles, computers, radar and automation.
Basic and advanced courses In theory
and laboratory. Assoc. degree In elec-
tronles in 29 mos. B.S. In_electronic
engineering  obtalnable. ECPD ac-
credlted. G.I. approved. Graduates in
all branches of electronics with major
companies. Start September, February.
Dorms, campus. HIigh School graduate
or equtvalent. Catalog.

VALPARAISO TECHNICAL
INSTITUTE

Dept. C Valparaiso, Indiana

ENGINEERING DEGREES

E.E.
Option Electronics
or Power
Earned through

HOME STUDY

Residence Classes Also
Available

PACIFIC INTERNATIONAL
UNIVERSITY

{Operating as a College of
Engineering only at present)

5719-M, Santa Monica Bivd.,
Hollywood 38, Calif.

PACIFIC
INTERNATIONAL
UNIVERSITY

PREPARE FOR A GOOD JOB!
BROADCAST ENGINEER
RADIO SERVICING  AUTOMATION

TELEVISION SERVICING
BLACK & WHITE—COLOR

APPROVED FOR YETERANS AND SURVIVORS
OF VETERANS
BUILDING AIR CONDITIONED
SEND FOR FREE LITERATURE

BALTIMORE TECHNICAL INSTITUTE
1425 EUTAW PLACE. BALTIMORE 17. MO.

CLUB MEMBERS

employe groups, etc. For information write—

154 W, 14 St.

ATTENTION: SERVICE TECHNICIANS' ASSOCIATIONS

Special subscription rates to RADIO-ELECTRONICS are available to associations, clubs, schools,

G. Aliquo, RADIO-ELECTRONICS

STUDENT GROUPS

New York 11, N.Y.

-
P
(- -]

¥

Buy this Licttle Giant

250 POWER

AMAZING BLACK LIGHT

magnet. most powery TELESCOPE LENS KIT J250-watt uitra-vio-
ul made, a sensation- =
al bargaint The low Make your own high powered 6 ft.[let tight source.
han 5005 of - what tetescone! Kit contains 27 dian., m:ﬁ:s :‘o"v‘v"’i":":"l‘:
e e any fon this 75" focal fenuth, ground and pol-Joi %% 83K any
ers, hobbyists = will i jecti
fnd hundreds of Goms ished thjectnve le'ns and necessaryfl|,mp socket.
for this powerful -1 0z. eye pieces. Magnifies 50x te 250x.Jexperimenting,
;‘;’;.‘°°{f;‘;‘g"°§',’j‘,‘:§_‘ Full instructions. tertaining, unusual
EASTLY. Limited lighting effects.
R, e e Ship. wt. 2 1b $2.95
M p. wt, S.
184 x 1157,
;«e;gi:oé:gam $1.50 $2.95 ..\) ITEM NO. 87 .
(Shp. Chgs. 10¢) (Shp. Chgs. 10c¢) (P. P. & Hd!g. Chgs. 35¢)
F————
HUOSON SPECIALTIES CO.. 160 W. 14th st.
| B RE SR8 ReT ¥ enTS WY I WATTHOUR METER
1 am enclosing full remittance for items ecircled i = ition -
I telow. (Be sure to include shipping charges.) I L:ﬂdllr:’u m{akest r%condl(u;‘n
I 87 33 86 123 l 706 I'oeall "or Gaal orIDar 25
- voits, cycles, 2-
| Name | wire A.C. 5 amp. Heavy metal
ami e enemettianmmtatan——... [y (VA <
- case 82" x 6%" x 5". Easy
Print i 3 ¢
| BleaseghrintgCleatly ]l to install. Ship. wt. 14 fbs.
| agaress ITEM NO. 33 $4 50
I I NOW ONLY .
| city oo | (P.P. & Hdlg. Chgs. $1.25)
|
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ADVERTISING INDEX '

Radio-Electronics does not assume responsibility for any errors appearing in the index below.

Allied Radio Corp.... -9, 99-106
Amplifier Corporation of merica.........139
Arkay Inc. ... 134
Atlas Sound Corp.. 126
Audio Devices Inc.... ...136

B & K Manufacturinz Co.
Barjay Co. .
Barry Electronies Carp...

Bell Telephone Labs . 24
Benco Television Associates.. 91
Bogen (David) ... . 29
Bosch (Robert) Corp.................. 127
British Industries chp 124
Brooks Radio & Television Corp ........... 131
CBS-Hytron 123

Capitol Radio Engmeermg Instltute 1:) 115
Carston Studios ... 142
Centrallab Div. of Clobe-Union
Century Electronies Co. Inc..
Chicago Standard Txansformel Corp
(Clarostat Manufacturing Co. Inc...
Cleveland Institute of Radio Electronics 11

Columbia Wire & Supply Co. ..146
Coyne Electrical Sclool. 130, 137 143
Cutick Electronics ...142
Delco Radio Div. of General Motors... 129

DeRo Electronics...
Deutschmann (Tobec Cmp

DeVry Technical Institute. 7
Dressner ... 139
Dynaco Ine. ........... 145

Ebex School .
Edmund Scientific Co.

3}, W ) LS o
hlectro Sonic Labs
Electro-Voice Inec... Inside Back Cover
Electronic Chemlca] Corp 143
Electronie Instrument Co (EICO) 31,32

Electronic Measurement Corp..............
Electronic Organ Arts
Electronic Publishing Co..

130
... 147
149

E-Z Hook Test Products Co 128
Filnor Produets ..o 122
Garfield (Oliver) Co..................... ...139
General Cement Manufacturing Co..... 22
General Electric Co................. 110-111
Gernsback Library Inc............... 141, 145
Grantham School of Electronies............ 17
Heald Engineering College. 139

Heath Co. ...
Hudson Specialties Co

Illinois Condenser Co.. e
Indiana Technical College. ... 120 |
Jackson Electrical Instrument Co..........140
Jensen Industries ... 145

Karlson Associates Inc......
Kuhn Electronic Products.

Lafayette Radio ...
Lansing (James B.)
Lektron Inc.

McNeal Electric & Equipment (00 e
Mallory (P. R.) & Co.
Merit Coil & Transformer Co..
Miller (J. W.) Co
Mosley Electronices Ine
Moss Electronic Distributing Co. Ine. 92-93

National
National Schools
North American Phlllps "Co. Inec.

Northr op Aerona-utlcal Institute

Inc..

Radio Institute. ... ...3, 13
5

Inside Front Cover

all new edition rNE

VOL. 111. NO. 1

up-to-date
component
prices

the quick
easy way
to figure

service charges

. M Flees
UFFICIAL PRICING DIGEST

Flat rate and hourly service
charges, based on and show-
ing regional and national aver-
ages, plus up-to-date list or
resale prices on ever 63,000
® components. Arrariged alpha-
betically by manufacturers
and products, numerically by
§ part. number. Compact, con-
venietsize fits in tube caddy,
s toolbox or pocket. $2.50 per
| copy “rom your distributor.

ELECTRONIC PUBLISHING COMPANY, INC.

180 N. WACKER DRIVE, CHICAGO 6, ILL.

MAY, 1958

KTNOW CHECKS:

I % Crystal Diodes

140
T 1 F 1 1 ¥ 1 0B 1 J )

W! IMPROVED! ]
SENCORE |

TRC4 |
TRANSISTOR 1|
CHECKER

newest,

most populer pesk
5 instruments

% Transistors

for opens, shorts,
ieakage and cur-
rent gain. In-
cludes new

gain test on
power; transistors.

checks forward to reverse 4
current ratio on all
diodes. Dec’er Ne

* Selenium Rectifiers f):: St
checks forward and re- 4%
verse currenfs,

17

Canpgy
bec
obsel.,: e
ppreyed

Controls are accurately

R

set for each transistor

by referring to replaceable set-up chor' on reor
Test leads or socket provides for fast hook-up. l ‘
See your pdrts distributor. I

% "\ SERVICE i

w INSTRUMENTS CORP,

171 OFFICIAL RD., ADDISON, ILt, ‘
Cut out this ad now for further informotion !
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—“TAB”

w and

bes Tested, Inspected, Boxedj

used Gov't & Mfrs.

& Mos. Glarantee! Surplusi No Rejects
Receivinll Lypes orders 810 or more, ppd, 48 states
OA2 . 6BJ6 72|12AT6 59’ 117Z3 .69
082 - 6BK7 .99|12AT7 89/117Z6 1.10
oc3 -84 6BL7 1.95/12AU6 3 434A 2.00
0oD3 .88 6BN6 1.08/12AU7 69/2C51 2.65
0Za .38 6BQ6 1.19 12AX7 79 2D21 .68
1A7 1.08 6BZ7 1.25/12BA6 65/3D23 5.00
1B3 .78 &6Ca 49 /128A7 99|717A 5/%1
1RS . 6CS5 .69 12BD6 59/4-125 29.00
154 . 6CB6 .80/12BE6 59/ 4-250 35.00
1T4 . 6CD6 1.49 128F6 .59 4E27 7.00
1ua . 6H6 .59/12BH7 .99 4PR60O 29.50
1U5 .88 615 .59/128Y7 1.00/4X150 19.00
1X2A . 616 -59(12827 .99/4X250 35.00
3Q4 . 6K6 .59/12CU6 1.45 4X500 38.00
3Q5 E 6K7 .79/125A7 .69/ 58P1 3.98
354 . 6L6 1.19128G7 .89 58P3 1.98
3va .9l esa .59/125H7 .89 35T 4.00
5R4 1.2 658 .99(128J7 .75/100T 7.00
5U4 - 6SA7 -69}125K1 .75/ 2507 20.00
5va . 6587 1.191125Q7 . 1388 1.00
Y3 . 65C7 -89 198G6 2.15‘418A 14.00
6AB4 . 65G7 .79 1978 1.16‘4501’ 43.00
6AC7 I 6SH7 .69 258Q6 1.39/807 1.10
6AG7 { 6817 .69 (25L6 .72 808 1.00
6AHG6 . 6SK7 72(25Wa .77, 809 3.00
6AKS . 6SL7 -89i2575 .72|810 10.00
6ALS B 6SN7 2/%112526 .7S|811 3.00
6AQ5 . 65Q7 .74 EL34 3.49|812 3.00
6AST 3. 6SR7 279 EL37 2.49813 9.00
6AT6 . 8T8 .98 35L6 .59'814 2.45
6AU4 % 6UB 98 35wa .52 81 2.50
6AUS 1 6V6 1.39 35Y4 .69|8298 B8.00
6AUG 6wW4 79 3525 .72|832A 7.00
6AX4 6W6 89 S50AS n B866A 1.60
6BA6 6X4 39 5085 .69 6146 4.00
6BA7 1 6X5 49 50CS .69/5879 1.20
6BD6 6Y6 .89 50L6 .69/5881 2.70
6BE6 7N7 .89 KT66 3.29|655 3.90
6BG6 1 12ALS .59 |75 .89/5842 11.00
68BH6 1124Q5 .75180 .59/5654 1.00
Write far smplete Tube List! Discounts to Qty. Buyers
TUBES SWANTED! WE BUY! SELL & TRADE!
NEW IGTD RADIO & T.V. RECTIFIERS
35MA 40¢J @, 6 for $2; 65MA 45¢ 5 for $2;
75MA 49¢l @, S5 for $2; 100MA 59¢ . & for $3;
150MA 70 . B tor $5; 250MA 79¢ 6 for $4;
300MmA B8 @ 5 for $4; 350MA $1.00 8 for $7

400MA 5180 @, 5 for 55; 500MA @, r

65MA /260l $1.10 @, 5 for $5; loomAlzsov $1.25
v, 9 9 lOOMA/lSGV 95¢ @ 30 7156V

$1.75. 3/96. Order §10, Postpaid 48 Stat

M FGRS. d@DPSTRBTRS. WRITE FOR QTY PRICES

ON 500

MA/100°C/140V Rectifier Hmt

clip $1.55 @, 7 for $10

NE ""TEKSEL'' SELENIUM BRIDGE
CTIFIERS. ONE YEAR GTD!
FULL WAVE BRIDGE * WRITE for CATALOG
curRR. 1BVAC 36VAC 72VAC 144VAC
CONT. 1JVDC 28VDC S6VDC 118VDC
1amp s .30 s 2.00 4.00 9.45
2AMP ‘15 6.25 2.30
3AM .90 308 8.60 16.75
6AMP 15 8.00 18.75 36.15
10AMP l10 12,15  26.30 48.90
1sAMP .90 19.00 40.00 66.60
24AMP .00 29.45 57.50 108.45
HAMS MEW TRANSISTORIZED ''TABPAK''
D.C. Powllr Supply!!! Kit or Assembled. Filtered.
Semall in dke! Quict! Light Wgt.! Input 12 to 14VDC.
(Low fdle Eurrent.) Output 450 & tap @ 250 VDC at
up to 150@ma/65 watts,
“"TABPAR'' Assembled TR39CB.......... $35
*TABPAR'" Kit TR39CK . ........... ...-530
L1} e
KITS! ! "TAB"” THE BEST KITS!
All Ki Contain Most PopUIar values & Sizes
Kit 35 Prflision Resistors | Kit 35 Power Resistors
Kit 18 Swiliches Kit 75 Mica Cond's
Kit 3 Tradlistor Transf. Kit 6 Crystal Diodes
Kit 150 Clirbon Resistors ’('." PRI T Wire
Kit 42 Paihl Lamps
Kit 12 Elfltrolytic Cona’s | Kit 129 Ceramic cond
Kit 18 Rotary Switches
Xit 15 Vofime Controls Kit & Crystals & MHolders
Kit 36 Tulle Sockets Kit 65 (nductors & Coils
Kit 50 Tufilar Cond’s Kit 5 Microswitches
Kit 500 Lllgs & Eyelets Kit 10 Wheat Lamps
Kit 10 Xrfit Mica Cond’s | Kit 40 Insulators
Kit 5 Lbs @ Suprise Kit Kit 85 lnsulacea Resist.
Kit 10 Xrillt Mica Cand’s K-k
Kit Encapfilation Fluid tGIy_ptﬂ Cement &
Kit Volun®l Control Flu 99¢
BUY 10 I§ TS GET ONE PREE EACH KIT
POWER for TRANSISTORS!
Transistof! Filtered Power Supply Kit
used to p@ver (r1nx~.|s(or circults, amplitiers ——
etc. Delivllis 12VDC at 2AMPS filtered less [F=e0
than 0.5 np?Ie or 28Vl)c at 1A TPSK2
Kit s18, PS2 assembled & wired $24.
1153VAC t Transformer & Full Wave
Bridge I (ﬁer for 12VDC @ 2A\1P§ or ,\\,_
RECTRANEKIT RTIK....... . ;
RTIW Asfimbled & Wired i

RT2K Kit#i2 or 18VDC at 6 AM

RT2W A:flembied &

Wired..

FINEST HI-

1200 §¢.—7" Reel
Monel Back Gtd.

Highest & nmy contErolled plastic base

ual-t]! ‘'Mylar’’ 2400 Ft.—7
0SS rocess Recording tape..

FI RECORDING TAPEL :
$1.45 %

rin'' process. Pre-
Gtd.
Freq.

Constant
IPS

kR%3

Reel Ferro
.54.49, 3 for

tape madd

cislon et u.-d & Stit.
output. lice Free.
40-15KC faxide Wnd In.
New 1st

‘‘Erin’"

$12

NEWA VRII 'GE'* PHONO CARTRIDGES
ost paid 48 States!
or 1G083/78 DIAMOND.. $16
1-P SAPPHIRE. . . 8.59
78 TRI-PLAY DIAMOND & SAP $18
G033/ 1878 TRI PIAY BIANONDS.

With inbui
Magnct 4

12 COAX.

ic Tweeter

AY.
MODEL F12H3
6" /25 Watt Midrange 300- 6000 Cys..

It Network Ticonal Alnico 5 Plus
to 8 ohms

20 Wa"/JS 18 000 Cycles,
$38

$27
.-$24

20 Wa(t 45 12 000 Cys..

& data $3.25 @, 2/S6

“TA 7

NE:
Wr

XNG LIBERTY
HO

TERMS: Money Back Guarantee!
Qur 14th year. $2 min order
F.0.8. N.Y.C. Add shpg charges
or for C.0.D. 259, Dep. Prices
shown sub]ect to chﬂnge

ST. 6, Y.
RECTOR 2 5245

ite for Catalog — oo}
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HQ for the 5 TOP NAMES in-ﬁ
TV & RECEIVING TYPE

TUBES

AT SENSIBLE PRICES!

Individually boxed. First quality only. Brand New

WRITE FOR LATEST TUBE CATALOG FREE!

Receiving, transmitting, special purpose tubes, diodes,
transistors, etc.

e GEIGER COUNTERS RCA ... Brund New. job-
ber-buxed close out Drices WRITE Tor price 5
different models.

@ Choke-Hermet..sealed 11 Iy @ 2AWMA--New—
$3.03. Speeify 1-102. (57 x 4 x 57

® Choke, Swinging to Match Above—New——SS 95.
Npecify L-102 swinging, (57 x

@ Plate Xmfr— 115V /60 ¢y-gec: 700 -D»IW @ 300 M3

spum I- 107 (Tapped down also @ tn0-0-600)
Y x B

® Kotron Selenium Rectifter 18/14/52 amps. Full-
wave hritze type. Unused. Special price $15.00.

® Hallierafter’s 315" Round Luminated (back) “‘S”

Meter. lasic 0-5MA movement. Rewds up to 30
DB over Su. New. Bosed -§2.93.

® Roller-Smith 2* Round Herm. Sealed 0-200 Micro-
ammeter. Has —8 to +6 DB lower scale—New
$4.05,

@ Transistors—Many types in stock @ bargain prices
—What d0 You need?

® Jennings UCSX Vacuum Variable 20 to 673
muird. JOKV--R26.95 w/mount & gears.

® PH.522/AXT-2 Ham-TV Cameras w,/1846 Tube-
Lise fur elosed cirenit user—{inused -~ £75.00. See
May QY 28. (Two for %150 postpaid

Pt
® CL-2-Lamp — New — SIO 00. See article Hadio-
L0y

FElecr. vet. 571, 93, (¢CL.-2 Socket—3F1
e h \.)'olt Vibrapak—New #8.95. (Reg. over $:0.00
net

® B07-w Sylvania Jan Boxed 807w -Interchiange
able wirh K07 —(RReg. $12.85)—only $1.23 each.
8017 Jan Boxed @ $1.10 each

® Prop-Pitch Motor 55 1bx. unerated. New or like
new, $IR00 vach. F.O.B. N.Y.C. Via express or
truek. tAdd $10.00 for Tusic ©oénversion)

28 volt—10 amp Xmfr I'Ti: 115 vue/60 v., §4.50.
Tool-Kit 23 piece imported tool kit $R.30.
New! 1'," Square 0-1 Ma. Meters—New $3.93
BC 457A (4-5.% Mces.). $5.95

BC 458A {3.5-7 Mex.). $5.05

Glas-Line—Non Metallic Guy Line @ 22.80 per
) teet. GO0 foot roll $17.34.

® Bud 77" Pane! Space Relay Racks. Standard 19
amareur width—I17” deep. Deluxe drey-crackle
finish ~lowyred side panels ~top and bottom - back
deor with double lock-——hrand new in original
Wrapping- complete  with  hardware — shipped
knoeked-down-—F.0.B. N.Y. area. An excellent
bty at ®35.00

® 6 Foot Line Cords. Extra-heavy zip-cord
w/plug. 25¢ each 5 for $1.00

® PTI Miniature (Choke 2 Hys. @ 130 Ma.

2% high, 1%” wide, 17 deep. Ileim.
Segled.  Brand new. Price: 40c en.. 10

tor $3.00. 100 for $25.00
® Little Gew Audio XMFR 19.000 to 600
olim>—New- - hoxed - 19¢

® RCAN US/(H Snooperscope—New.. .
® Barx’s Green Sheet (Jan. '58)..

2-COLOR TUBE CARTONS

Kecps your tube stock neat. New
safety  partition prevents tube
hreakage Distinctively litho-
graphed in glossy red and black.
The most distinctive tube carton
available today. Minimum quan-
tity: 100 of any one size.

for case lot prnces Packed 1000
to case. F.D.B. N.Y.C.

Size for Tube Per 100
Miniature 6AUG, etc.. $1.00
GT 6SN7, etc..... 1.25
Large GT 183, etc. 1.50
Large G S5U4G, etc. ... 2.00

WHITE GLOSSY BOXES

Completely blank. No printing or
color. Otherwise same as above.
Same high quality, same low
prices. Specify ‘‘WHITE'' when
ordering. When color is not stated.
2 color cartons will be shipped.

Write for complete tuhe list. Al shipments F.0.B.
Our Warehouse. Rated firms (Dun & Brad. current
F.3 or Yetter) Net 10 Days. 10 day guar. price of
mdse. only. Al merchandise guaranteed.

HOW TO ORDER: Send full remitrance and save
C.0.D. collection fee:—Iinelude sufficient money for
postage. —We refund uuused amount. It yon desire
shipment €¢.0.D., inctude 25% deposlt.—Send cash
by registered mail.  Subject to nrice variation and
s1ock depletion. No C.0.I).’s on tube cartons.

OPEN MONDAY TO SATURDAY
We are near Prince St./BMT Station
Spring St./JRT Station

| B ARR ELECC'IgI?PI.!ICS

512 Broadway, Dept, RE-4, N.Y. 12, N.Y. J
Phone: WAlker 5-7000
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Picture Tube Outlet. y -..130 Television Tuner Service Co....
Progressive Ed_u-Kits Ine. ) [ 5) Tenna Manufacturing Co.. .. . N
Pyramid Electrie Co..............._ .. 90  Tobe Deutschmann Corp.. . 132,133
Triad Transformer Corp.. = .. 96
e 1500 Trio Manufacturing Co. .
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SpTrae%’:)\f];ll‘znAcademy of R‘”ho' 21 gacisﬁc IntCel'nationnl University
.................. S, ri-State College
Stan-Burn Radio & Electronics.. Lo 14T Valparaiso Teihnical Institute

BRANCH ADVERTISING OFFICES: Chicago: 60 Waukegan Road. Glenview, IH., ¢:Lenview 3-6900. Los Angeles:
Ralph W. Harker anil Agsociares, 600 South New Hampshire. Tel. DUnkirk 7-2328. San Franciseo: Ralph W. Harker
and Associates, 444 Market St. Tel. GArfleld 1-24R1.

FOREIGN AGENTS: Great Britain: Atlas 1'ublishing and Distributing Co.. Ltd., 18 Iiride Lune, London E.C. 4.
Australia: McGill's Ageney, Melbourne. France: Brentano's. Paris Ze. Belgium: Agence et Mesvageries de la Presse,
Brussels. Holland: Trilectron, Heemsiede. Greece: International Book & News Agency, Athens. So. Africa: Central
News Agency, Ltd., Johunneshurg. Capetown, Durban, Natal: Universal Rook Axency, Johannesburg. India: Broad-
way News Centre, Dadar, Bombay = 14. Pakistan: Paradise Book Stall. Karachi 3.

BE QUALITY WISE .. BUY QUAL-KITS! CRYSTAL CONTROLLED
CONVERTERS
POLICE « FIRE « COMMERCIAL

AL L ket

= St » Precision—Stability

¥ Sensitivity
¥ Easy Instaliation

$32.50

HI-FI AMP. KIT HI-FI AM-FM TUNER KIT
Complete 6 tube-10 watt ; Advanced 7 tube circuit
amplifier Push-pull plus Rectifier for full

|
|
|
|
|
|
|
beam power output, | sensitivity and selectiv-
|
|
|
|
|
|
|

R A i e A compact converter supplied with commercial tol-
ity. Distortion less than erance crystals, self contained automatic noise lim-
1%. Sensitivity is 5 uv iter. Also models with squelch. ldeal for mobile or
for 30 db quieting on home use.

FM. 25 uv AM. Armstrong
EM Circuit with limiter. TUNERS *
Foster-Seeley Discrimi- .
nator. 20-20,000 cps re- e R BrRandins
sponse. Full AFC control G .
distortion. $28.50 | — no drift. Easy assem- e FM BROADCAST
) " bly. $28.95* e 30-50 MC
Every kit complete with . o 108-176 MC

28 page fully illustrated | Write for FREE catalog
instruction ond ossembly : and nome of nearest from 522-50

manual. Cover and legs dealer :arryi_ng these re- WRITE FOR LITERATURE

optional. markable units
*Add 10 p; t for new federal tax
KUHN ELECTRONICS
20 GLENWOOD CINCINNATI 17, OHIO

built-in pre-amp.5 posi-
tion selzctor switch, 3
position record equaliza-
tion, LP, RIAA, Eur. Re-
sponse 12 db. 20-20,000
cps. Output 10 watts at
less than 2% IM. Low
noise leve! and harmonic

QUALITY-ELECTRONICS

319 Church St. Depr RES Now York 13, N. Y.

T es¢ Quickly, Accurately Checks:

Se[

eny, e PAPER, CERAMIC,
(/’0,9 om MICA CAPACITORS
ELECTROLYTICS
SELENIUM RECTIFIERS
CONTINUITY

AC/DC VOLTAGES
FLASHBULBS

0,
4’47”6 .
0”0/ postpald
NOT AKIT @ s::l::::::r-:l:: 0”:/ 995 ir. net

compliete,
OR RETURN WITHIN

ready to
TEN DAYS FOR REFUND operate

CAPACITEST 2, .. oucunas aiveans

in use. ls an lmproved compact checker that does a glant ]0)) to save you time and SET OF LEADS with
money, 1L tests Sclenium Rectlfiers! 1t will check condensers at 150 volts. which FREE each CAPACITEST 2
is approximately the working voltage in a radlo or TV set. Meters will not give for limited time.

this tvpe of check since the applied voltage is 20 volts or less. Avold cail-backs Order direct from mfr. Send 33
by using CAPACITEST. Accufately, auickly shows ohen, shoried of infermittent deposlt with COD's. Save PP &
capacitors and leaky electrol\uc a ¥ > " : : COD fees. Send $9.85 and we'll

Compact: 4" x. 2".—L<ghtwelgm for bench or tool kit. pay postafe.

JAS The Barjay Co. 145 west 40 Sireet New York 18, N.Y.

RADIO-ELECTRONICS
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Lafayette Leaders In The Field of Transistors

Joins In The Tenth Anmiversary Salute To The Transistor

NEW! 6 TRANSISTOR SUPERHET RE(EIVER
with LATEST NFN-PNP TRANSISTORS

® GE 2N188A AUDIO OUTPUT TRANSISTORS

“SUNFLEX'" 2 TRANSISTOR
REFLEX RADIO RECEIVER

® 100% SUBMINIATURE PARTS — NO LSy
COMPROMISES! @ FOR SOLAR OR FLASHLIGHT
o (CLASS B PUSH-PULL AMPLIFICATION-PLENTY ‘ BATTERY OPERATION
OF POWER. : @ NPN-PNP CIRCUIT REFLEXED FOR
® FOR GROUP AND PRIVATE LISTENING . Less Case 3 TRANSISTOR PERFORMANCE
© LABORATORY DESIGNED — SENSITIVE, SELECTIVE, STABLE! g and_Battery

An efficlent miniature r@eiver kit for earphone operation. Works
on 2 inexpensive penligh@icells (3 volts) or in sunlight using solar

!
Superb Performance' Incomparable Value batteries (not supplied) 1 mil current drain. Complete kit with

Transistor-wise Lafayette proudly presents its newly revised 6 Transistor Superhet Receiver Kit KT. 119A. detalled instructions. S13 4% x 3% x 1%, Shpg. wt., 1 1b.

This improved modsl ises the latest GE NPN-PNP Transistors in aningeniously engineered, laboratory KT-132— SUNFLEX"* BIT (less earphones)........Net 11.95
tested circuit providing superb performance and an amazing svperiar commercial quality. The circuit MS+260—Super Power Dlnamic Earphone............Net 3,95
features a specially matched set of 3 IF transformers, Oscillator Coil, High-Q Laop, Class B Push-Pull
Avdio Amplification and optimum Transformer Coupling in audio and output stages. Has efficient 2%,

speaker for exemplary reproduction and earphone jack for private listening. Complete ;ﬂil'lh all pugs, ‘HELIODYNE"” SUBMINIATURE
transistors, pre-punched chassis, but less battery and leather case. New 28 page easy-to-follow step-by-

step ins'rulc'ion book. Size 6 x 372 x 1¥3. Shpg. wt.. 3 Ibs. SOLAR SILICON BATTERY
KT-119A — Complere Kit-Less Case and oattery. Net 29.95 \\\_, MOST EFFICIENT TYPE OF SUN BATTERY
BATTERY 9V BURGESS 2Né Net 1.30 | Generates electrical endigy from sunlight or other light source.

X 3/32
ShETh Ciko U Lok MS-240—“HELIODYNE* SILICON SOLAR BATTERY,
MS- 366—Sens|hve matching eurphone ...Net 1.29 Net 6.65

Dynumic Stel‘eophoni(} Headphones : 4 tgAnslerR TE EPHONE PICKUP AMPLIFIER KIT

@ FOR GROUP LISTENING OF
PHONE CONVERSATIONS

Ra! 8 ** receiver. 1-1/16
MS-339A — Sturdy ottractive brown leather case with carrying strap for KT-119A. 6 x 34 x 114”7, ted §_2 Foluau2{ii [ s piieallicriaEunaes v /
..Ne

@ True Binaural Reproduction @ Frequency Response
43.16,000 cps. ® Matched Magnetic and Crystal Trans-
dicers ® Exceptionally Lightweight @ Six Types —
Nonaural and Binaural

Tz:ke your choice of six stethoscope type headsets. Binaural or
Monaural! High finpedance or low impedance! Magnetic or crys-
a1l Only Lafayette offers a complete selection. Binaural units are
equipped with two separate and individual transducers and cord
sets for true dual channel reproduction. Long the most widely
secepted means of stereophonic listening. Both monaural and hi-
niural units are extremely sensitive to insure the desired response.
Sound fs carried through crystal clear plastic tubes tipped with
removable, plastic earpieces. Ingenious hinge device permlits
adjustment to any desired spacing. Less than 2 ozs. total weight
fcr the utmost in listening comfort. Binaural sets may be used
BINAURA[ for monaural listening. Shpg. wt., 6 ozs.

Extra-sensitive 4 transistor tele-
phone plekup amplifier with “*class
“"B*’ push-pull output for efficient
speaker operation. Merely requires
pickup coll under or near phone,
Also may be used as high galn
amplifier far phono and mfke.
. Size 4% x 434 x 4%°. Shog. wt., 3 lbs.

8 Battery & Pickup Cofl..Net 17.95
(OV) e vawnnnsnnanaonesaNEt 1.30
Cofd.oeivinnonnsasas. . Net 2.95

NEW! WORLD’§ SMALLEST PM SPEAKER

Easy-to-follow instructi
KT-131—Complete Kit
BATTERY RCA V83
M8-16—Telephone Plc

"MONAURAL

BINAURAL MAGNETIC HEADPHONES MONAURAL-MAGNETIC HEADPHONES ].3/] 6” DIAMETER —
mg :g; IB!mlu:a} :‘Iggne:’u soo%hm;‘ ImDiedanse ........ ggg mg :gg :{amurﬂ “:gncn‘c 2033"‘% Jmm-dmge o ’
MS-433 Binaural-Crvsral-100,000 ohims Impedance. . 2.25  MS.360 Monaural-Crsoisl- 100,060 °or'."n§s"1':§3c32§§e..._| 85 ONLY 9/1 THICK
HIGH SENSITIVITY 20,000 OHM PER VOLT DC 10,000 OHM ® COMPLETE WiTl MINIATURE
PER VOLT AC MULTITESTER TRANSFORMER

LOOK AT THESE FULL SCALE RANGESI

® HIGHLY EFFICI

D.C. Volts: 0-6; 0-30; 0-120; 0-600; 0-1200; 0-6000 Volts—A.C. Volts: 0-6; 0-30;
IJ 120; 0-600: 0- 1200 Volts—Resistance: 0- 101\ 0-100K; 0-1 Meg; 0-10 Megohms— 1 9

D.C, Curreni: 0.60 Microamp; 0-6: 0-60; 0- 600 Milliatps—Decibel: —20 to +17
db (0db—0.774V)—Capacity: .0001-.01; 005-.15 mfd—Inductance: 20-2000 milii- " . . L
henry—Ou(pu( Ranges: 0-6; 0-30; 0- 1"0 0-600; 0-1200 Volts. Ideal for extremely (i transistor radios, E1rniatiu;et1ntercort)l;ls.
The new Lafayette high sensitivity Multitester Is a complete instrument (nOL a zilflz:g"eA?%e d’:?&%fct ,“,f:ﬁ;';ﬁ\ﬁﬁg% %"?nj?{if.ﬁl":,u'l}f’u:":mgnmm-
kit). In addition to its unusual sensitivity of 20,000 OHMS PER VOLT ON D.C. i i irectly high imped lifier input or
AND 10,000 OHMS PER VOLT ON A.C., and the extraordinary number and scope f;‘;,‘f;mp,ﬁe(,":ﬁff,ﬁ;eg‘",’f,’ -'?,‘i f,’;edlis mT{;ﬁ;:’,}c%:ﬁ;?ng ngker
of its ranges, it Is packed with features that would make it cost at least twice as handles up to 300 milllcatts and has résnonss 550-5000 'cps =311
much if made in this country. Uses 1% precision resistors, silver contacts on selector dh with resonant frequilicy 600-700 ¢ps. Volce cail impedanee is 14
switch, 35 ua 3% meter. Dependable, rugged and accurate. Even the test leads are ohms. The single endedfininiature transistor output transfarmer has
heavy duts with high voltage insulation. Voltage source required for low capacity 8000 ohm ﬁrllmﬂ' is W x 11/16” D x %" H with 1-5/16" mtg.
range is 120V for high range capacity and inductance scale is 6V A.C. Attractive | tanters’ Shpg. wi.. % | :
plastic front with metal bottom. Size 634" x 4%” x 23%”. Complete with batteries g o

and leads. Shipping weight 415 Ibs. S$K-96 —)iniature T Speaker & Output Transformer
RW-30A ................ in lots of 3, Each 19,25 ... .Singly, Each 19.95 Net 1.95

4 AND 6 'I’RANSIS'I’OR SUPERHET KITS POCKET AND HOME RADIOS| 3 TRANSISTDR SUPERHET POCKET
OR SPEAKER AND EARPHONE OPERATION ADIO KIT

)(.Il‘ Conmnletely self-contained, pocket size portable set which oper- ® A TRUE POCKET SUPERHET
'1 ates a miniature earpiece so only you can hear. The circuit
uses 4 transistors (2 high frequency and 2 audio) plus a ger-

RECEIVER

manium diode, 2 IF stages and built-in high gain ferrite core

and antenna. The result is a sensitive, stable and selective ® NO EXTERNAL ANTENNA
receiver covering the entire broadeast hand. Tt requires no

outside antenna or ground connection. The kit is supplied com- ® NO EXTERNAL GROUND
plete with transistars and all parts, including baltery, and A remarkable sensitive, super-selective
drilled und punched chassis. Pictorial and circuit diagr.mns pocket superhet recelver with astonish-
. are Included with slimple, easy-to-follow instructions. (Note: ing performance over the complete broad-
cast band, Uses 2 high-frequency and

Larpiece and carrying case are not supplied.)
KT.94 —Con.plete 1Kit. Shpg. wt., 2 lbs. one audlo transistor plus eficlent dlode
detector and features 2 specially matched

MS.311—Leather Carrying Case......... IF transformers for maximum power
MS-260—Super Power Dynamic Earpiece. . transfer. The components are housed in

2-TRANSISTOR PUSH-PULL OUTPUT KIT wlm SPEAKER a professional looking beige plastic case.
SELF-CONTAINED IN BEAUTIFUL PLASTIC CASE. The recelver’s appearafi-e enhanced by attractive marcon and silver
Conv 1T, istor Kit KT.91 into & 6-transistor home radio| Station dial. Sensitivi@lbullt-in ferrite antenna eliminates need for
onverts mansistor ity 3 external antenna. esigner’'s dream in a true pocket superhet
with speaker. Transitorized push-puli audio stage plugs into receiver! Complete wilh all parts, transistors batiery, case, dlal
d-transizior kit, suitable for group listening. —Derformancei .o g"e v to follow stefiby-step instructions. 4%”x2%7x1-1/16”
equal or superior to commercially wired sets selling at inuch Shpg \\"'t 11b ¥ . -
higher prices. IKit includes 2 transistors, 2 transformers,| > P& o0 N y
2157 PM speaker, pre-punched chassis, speaker case (holds] KT-l116 —Complete K
all components), battery, hardware, instructions and diagrams.
KT-96—Shpg. wt., 1 lb......... .Net 11.50

ed‘ 165-08 Liberty Ave.  [New YoRK N.¥.[BOSTON. Mass] BRONX. .Y | NEWARK, K. | PLAINFIELD, ..
J k w 100 6t Ave. [110 Federal St.[542 E.Fore am R. 24 Central Ave| 139 W. 200 St

JAMAICA 33; N. Y. REctor 28600 |HUbbard 2-1850] Froham i 8813

less earphone....,.........-...Net [6.95
MS5-260—Super PowerflDynamic Earphone.,............Net 3.9§
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FREE ......
NEAYET g oo i
CATAI.OG

ONLY 7.45 DowN
7.00 MONTHLY

ONLY 6.95
DOWN -
7.00 MONTHLY

NEW! LAFAYETTE SCOOP!

DUAL
WIDE-ANGLE
TWEETER

Modernize Your Hi-Fi System
Modernize your high fidelity listening by ndding this wide-ongle dual-
tweeter to extend treble range in a 2-way or 3-way specker system.
Mounts directly on any 12” speaker and converts it to a coaxial type.
Response 2500 to 16,000 cps. Recommended crossover 2500 to 4000
cps. Heavy magnets fer high efficiency. Dispersion angle appiox. 125°
horizontally. Impedance 16 ohms (2-8 ohm units in series). Will handle
up to 20 watts progrem in 2 or 3-way systems. Incorporates specially
designed chrome-plated steel bracket of rigid construction to prevent
resonances. Measures 12”7 L x 2”7 D x 273” H overall. Shpg. wt. 2 Ibs.

SK-100 Dual Tweeter ........................... Net 5.95

152

NEW 180 PAGE ELECTRONIC CATALOG FEATURING
THE BEST BUYS IN THE BUSINESS
The newest and largest assortment of Electronic,
Radio and TV parts, Hi-Fi and Public Address
Components and systems, Test Equipment, tubes,
Transistor Kits and miniaturized components for
transistor circuitry, Ham Equipment, Builders
Kits, Tools, Books, Microscopes, Binoculars, Tele-
scopes, Cameras, and Drafting Equipment.—ALL
AT LOWEST PRICES—Catering to the economy
minded dealer, serviceman, engineer, technician,
experimenter and hobbyist. CRAMMED FULL OF
MONEY SAVING BUYS. SEND FOR YOUR FREE
COPY TODAY.

THE MOST FLEXIBLE TUNER EVER DESIGNED

® 11 Tubes + Tuning Eye T+ Selenium Rectifier @ 12 Tuned Circvits

® Dual Double-Tuned Transformer Coupled Limiters

©® Separately Tuned FM and AM Sections @ Dual Cathode Follower Output
® Armstrong Circvit with FM/AFC and AFC Defeat

® Multifiex Output for New Stereo FM

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 used 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 incorporating features found
exclusively in the highest priced tuners.

FM specifications include grounded-grid triode low noisa front end with triode mixer, double-
tuned dual limiters with Foster-Seeley discriminator, less than 1% harmonic distortion, fre-
quency response 20-20,000 ¢ps = V2 db, full 200 kc bandwidth and sensitivity of 2 microvolts
for 30 db quieting with full limiting at one microvolt. AM specifications include 3 stages of
AYC, 10 kc whistle filter, built-in ferrite loop antenna, less than 1% harmonic distortion, sen-
sitivity of 5 microvolts, 8 kc bandwidth and frequency response 20-5000 cps + 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 marcon knobs with gold inserts. The lafayette Stereo Tuner was
designed with the builder in mind. Two separate printed circuit boards make construction and
wiring simple, even for such a complex unit. Complete kit includes all parts and metal cover,
a step-by-step instruction manual, schematic and pictorial diagrams. Size is 133" W x 10%4” D
x 412" H. Shpg. wt., 18 1bs.

The new Lafayette Model KT-500 Stereo FM-AM Tuner is ¢ companion piece to the Models
KT-300 Audio Control Center Kit and KT7-400 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

LAFAYETTE MASTER AUDIO CONTROL CENTER

with BINAURAL CHANNEL AND DUAL VOLUME CONTROL.
® Self-Powered ® DC On All Filaments ® 24 Positions of Equalixation
® Tape Head Input, High Impedance ® Dual Cathode Follower Output Stages

This is not only the finest hi-fi preamp characterized by unmaltched 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 volume control for binaural
reproduction. Features include DC on ol tube filaments, negative .feedback in every stage,
dual cothode follower output stages and latest printed circuit construction. Less than 0.09%
IM distortion and less than 0.07 harmonic distortion af 1V. Hum ond noise level better than
80 db below 3V. Uniformily flat frequency response over entire audible spectrum. 7 inputs for
every type of phono, tuner or tape. Tasteful styling, brilliontly executed, Size 12%, x 9V x
3%,”. Shpg. wt., 10V, lbs.

KT-300—Llafayette Master Audio Control Kit Complele with cage and detailed assembly in-
SEUCHOMS. oottt ettt Net 39.50

LT-30—Same as above completely wired and tested with cage and instruction manval.

59.50

DELUXE 70 WATT BASIC AMPI.IFIER

® Conservatively Rated At 70 Watts o inverse Feedback e Variable Damping

o Metered Balance And Bias Adjust Controls e Available In Kit and Wired Form
Here's vitra-stability in a 70 wott basic power amplifier employing highest quality components
conservatively rated to insure performance and long life. Feotures matched pair KT 88°s and
wire range linear Chicago ovtput transformer, variable damping control, meter for bias and
balance and gold finish chassis. Frequency response 10-100,000 cps =+ 1db. Hum ond noise
90 db below full output. IM distortion less than 1129, ot 70 watts, less than 0.39%, below 30
watts. Harmonic distortion fess than 2%, at 70 watts from 20 to 20,000 ¢ps 3 1 db. Qutput
impedance 4, 8 and 16 ohms. Handsome decorative coge perforated for proper ventilation.
Size 14Y; x 10 x 7%” including coge and knobs. Shpg. wt., 40 Ibs.

KT-400—Lafayette 70 watt Deluxe Basic Amplifier Kit complete with cage and detailed
assembly INstrUCHOMS. . e Net 69.50

LA-70--Same as above completely vurod cnd tested with cage and instruction manval.

{
! P.0.BOX 511
! JAMAICA 31N.Y. J
| l
:Name.. ....... comoapeoaT oanod - i .e.. CUT OUT :
| AND MAIL |
: Address ...... om0 08 BRo I e e oo T e e s e - TODAY =
| Cityeeooee Zone . Staten o
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LAFAYETTE PROFESSIONAL TURNTABLE | 357 oniv64.50
o AUTHENTIC HYSTERESIS SYNCHRONOUS MOTOR savz oven so-

PROFESSIONAL TURNTAEBLE WITH HYSTERESIS-SYNCHRONOUS MOTOR !.AFAY'

The Lufuyeﬁe Model PI{-225 is o true hysteresis-synchronous motor and is free from speed vunohons due to fluc'ua-
tions in line voitage, locd and temperature. It is the smoothest type known, completely free from ‘‘cogging’’ (the
minute variations of speed which show up as wow and flutter)l

ONLY LAFAYETTE'S HYSTERESIS—SYNCHRONOUS MOTOR, in its price class, is mode to extremely fine toler-
ances {on the order of .(0001 inches)l Only Lafayette's motor has 16 cores; a high permeobility rotor magnet, ball
thrust bearings, oilite sleeve bearings plus felt oil reservoir, <ooling fins as an integral part of the rotor and a hollow
rotor core for maximum efficiency and minimum heat. Only Lafayette’s motor can be oiled from above, without disas.
sembly, through a vnique oil feed system. Only Lafayette's motar has a self-aligning armature.

Here's THE turntable—ths last word in professional high-fidelity performance! A fine precision instrument in every
sense. Just look ot some of these OUTSTANDING FEATURES:- WOW AND FLUTTER: Lless than 0.29, ® TURN-
TABLE: Heavy, diecost cluminum, Lathe-turned for perfect balance and concentricity. 12” diameter—weighs approx.
4 1bs. and provides amazingly constant speed; the extra-heavy rim acts just like a flywheel to prevent speed variations
® TRUE-HYSTERESIS-SYNCHRONOUS MOTOR:For smooth, low-noise, wow- and flutter-free operation ® RUM-
BLE: AND NOISE: 50d> below average recorded level © INTEGRATED SPEED CONTROL: For all 3 speeds—
78, 45 and 333 rpm ® 2 OVERSIZE, HEAVY DUTY IDLERS: Precision.ground; provide positive constant-speed
rim drive ® SINGLE BALL THRUST EEARING: Turntable rides smoothly over ball bearing floating on thin film of
oil ® FREE FLOATING, SHOCK-MOQUNTED MOTOR e RUBBER CUSHION SHOCKMOUNTS e AUTO-
MATIC IDLER DISENGAGEMENT e CORK AND RUBBER MAT o STAINLESS STEEL PRECISION SPINDLE
© POWER REQUIREMENTS: For 105-130 volts, 60 cps AC; draws 16 V.A. ® ACCESSORIES SUPPLIED: 45 RPM
adapter, Strope disc ® SIZE: 2V%” ckove and 4” below ‘motor board; 14%” deep x 12V4” wide o SHIPPING
WEIGHT: 16 Ibs.

LAFAYETTE MODEL Pk-225 Net 64.50
Deluxe Woodbase for PK-225 and 12” Tone Arm (Specify Finish). Shpg. wt., 13 Ibs..ccccmveruecinrarecenans ..Net 14.95

Deluxe Woodbase for PK-225 and 16” Toae Arm (Specify Finish). Shpg. wt., 15 Ibs .Net 15.95

VISCOUS DAMPED TRANSCRIPTION TONE ARMS

Al — €Cli -SAVER
e ICENSED " = COMBINATION
- VISCOUs | UNDER cas scous urntoble, PK-90 127 Tone Arm, New |
T b Ao U. S. PATENT DAMPED E o S':.'rvés Tnple«P!lEuY Cartridge Model |
4 2 wn' enuine GE Diamond cnd Sop-
s Peso— 11.95  arm LU0 278806 PK170_17.95 ARM ire Shyti. SPECIALY —......... Net 81.50

e

+ JCROSSOVER NETWORK

,’0 15-INCH WOOFER WITH 31.5 OZ. MAGUETIC (SK-67) '® 8-INCH MID-
/- RANGE SPEAKER (SK-74) ® NEW HIGHJ FREQUENCY ACOUSTICAL LENS
TWEETER (HW-7) @ 3-WAY CROSYOVER NETWORK (LN-3)
Lafayette presents this outstanding 3-way speaker system tsignqd far the high fidelity enthusiast who
desires performance fornerly possible in multi-speaker sfitems testing many times this price. You
won't helieve your ears when you hear the superb reprodgtion throughout the entire audic spectrum.
The SK-67 15” woofer provides phenomenal bass responseflthe SK-74 8” speaker delivers full bhodied,
mid-range frequencies. and the HW-7 high frequeney acoftical lens tweeter falthfully reproduces the
highest audible frequencies. Crossover points at 350 and W00 creles are provided by the LN-3 3-way
inductance-capaeitance network with continuously variable @resence and brilliance controls that adjust
tone balance to personal taste. Shpg. wt., 23 1bs.
SY-93. Complete System as listed above o............. B . ovveeuiiieer.nnn et Net 55.50

2 WAY SPEAKER SYSTEM [0-16, OOO CYCLES
® 25 WATT WOOFER ® CROSSOVER NETWORK ® IMPORTED Hi-FI
TWEETER ® LEVEL BRILYANCE CONTRCL

This 2-way speaker system is another excellent buy for @le moderare purse. It is hasically the same
as the 8Y-85 svstem deseribed at the top of the page, bull incornorates the deluxe SK-68 speaker with
21.5 0z, Alnico V magnet. This results in more efficient rP'mlurlmn and ex(endon of the lower register.

3 WAY SYSTEM WITH 15"WOOFER . .8" MID-RANGE SPEAKER . ., HORN TWEETE

QL e

Complete system includes the SK-68 127 25 watt woofer,

3 3 network with tevel-Drilliance controel. Range of system .
PHANTOM VIEW SHOWS HOW / $Y.87—Complete System
SYSTEM MOUNTS IN CABINET

NEW! POWER MEGAPHONE... Portable Sound

® Uses 8 Flashlight Cells ¢ Completely Self-Contained
® Weighs only 61/, |bs. with Batteries ® High Efficiency
Horn Projects Sound 1000 Ft. e Shoulder Strap for
Portability and tase of Use ® Microphone Detachable
On 10-Foot Cord ® For Construction, Auctions, Carni-
vals, Fire & Police Use ® Also Ideal for Marine, Rail-
road, Civil Defense, Sporting Events

A power megaphone with many unusual features and many applications, SHOULDER
Basically o highly efficient sound proj2ctor horn with a built-in microphone, STRAP &
capable of umphfym; and projecting the voice with a range of 1000 feet. DETACHASLE
The microphone is a telephone-type :lement, easily reploceable, and may MIKE

be detached and extended up to 10 feet from the horn. The reflex-type eI
horn is extremely Iigh'-weigh), rubber-rimmed, of strong, sturdy spun J u M
aluminum construction with 234’ air column ond is supplied with a strap & TALK

for carrying or placing on the shoulder. A press-to-talk switch on the micro-
phone provides for economy of powsr use—power is used only when ac.
tuclly talking. No warm-up time required—omplification is instantaneous.
A patented non-linecr current limiting device resfru:'s current flow to safe
levels for longest bcttery life. Uses 8 size "D’ floshlight cells in series
with on approximate life of about 10 hrs. of use. Bottery housing serves
as base for entire assembly. Battery = ompurfmen' opens easily by means of Sel¢-Contained-
2 thumbscrews for battery replacement. Size 17” long overall; horn mouth Only 6% Ibs

is 12” diam. Shpg. wt., 8 lbs. less batteries. THREWE
PA-12 — Power Megaphone, less batteries i Ne1 29,50 ' R]ov:o :rOICE

BATTERIES FOR ABOVE—surgess No. 2 or RCA
Y5036—8 Require¢ Net eoch 13

a.@%d‘) Radw

MAY, 1958

165-08 Liberty Ave, NEW YORK, N.Y.| BOSTON, Mass] B ONX, 8. | NEWARK, K. | PLAINFIELD, N,

JAMAICA 33' N.Y. 100 6th Ave. |110 Federal St.|542 E.Fordham Rd.|24 Ceatral Ave| 139 W. 2nd St.
INCLUDE POSTAGE WITH ORDER REctor 2-8600 NthardjiBSO Flijham*7-8813 | MArket 2-1661 | Plainfield 6-4718
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Learn by doing
with .complete
training kit

Getpractical experience,
learn faster and easier.
Conduct 18 experiments
with training kit in-
cluded. Build Amplifiers,
Oscillators, Multivibra-
tors, Pulse Circuits, AM
Receivers, os well as
Computer Circuits such
as "AND,” ""OR" and
HCARRY.™

Prepare for a Career in Field Engineering
with these Philco Correspondence Courses

BASIC RADAR—an introductory course.

ADVANCED RADAR—Comprehensive course on radar

equipment and systems.

BASIC ANALOG COMPUTERS — an introductory course.
ADVANCED ANALOG COMPUTERS—Comprehensive

coverage of systems and equipment.

# PHILCO

V TECHNOLOGICAL

CENTER

22nd and Lehigh Ave.
Philadelphia 32, Pa.® &

.

154

LEARN SEMICONDUCTOR
ELECTRONICS AT HOME

-+« prepare now for advancement in this growing, new technology!

GAIN VALUABLE KNOWLEDGE FOR A PROFITABLE
CAREER IN ELECTRONICS WITH THIS SPECIALIZED
CORRESPONDENCE COURSE ON TRANSISTORS
THAT HAS BEEN SPECIALLY DEVELOPED
BY THE PHILCO TECHNOLOGICAL CENTER

Learn theory, construction and all important applications of all major
types of transistors—Junction, Point Contact, Surface Barrier and many
other related types—with this advanced Correspondence Course specially
developed for engineers and experienced technicians now engaged in
Design, Installation, Maintenance or Manufacture of electronics equip-
ment of systems.

ELECTRONICS SPECIALISTS ARE URGENTLY NEEDED. Even during hard
times and periods of high unemployment such as we are going through
now, the newspapers are full of help-wanted ads for electronics technicians
and engineers. And the fpay is good, too ! Of course, the more you know
the better your chances for better jobs and bigger pay.

GET INTO THE SEMICONDUCTOR FIELD NOW. This field is growing fast.
Industry can’t find enough experienced technicians and engineers. Career
opportunities are unlimited. Now’s the time to get in on the ground floor.

THE PHILCO TECHNOLOGICAL CENTER IS A DEPARTMENT OF PHILCO
TECHREP DIVISION, THE WORLD'S LEADING ELECTRONICS FIELD ENGI-
NEERING ORGANIZATION. You benefit from Philco’s 17 years
of experience in providing electronics training and technical
assistance to the Armed Forces and industry all over the world
...and from advanced training methods developed through
these many years. You learn from proven courses that have been
developed by experienced clectronics training specialists to give
you a complete and practical knowledge of semiconductors.

Mail Coupon Today for
Detailed Information of Course

Level and Materials!
(NO OBLIGATION)

PHILCO TECHNOLOGICAL CENTER

22nd and Lehigh Ave., Philadelphia 32, Pa. TC-1

Please send free booklet and course information on subjects checked below:

] SEMICONDUCTORS [C] ADVANCED RADAR
Transistor Principles [] BASIC ANALOG COMPUTERS
and Practices [C] ADVANCED ANALOG

] BASIC RADAR COMPUTERS

NAME -
ADDRESS
Ty, STATE

RADIO-ELECTRONICS
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CONVENTIORAL-
CDP { OUND COVERAGE

REENTRA "I'-.Hm

SOUIYD C IVERAGE

Reach More People More Clearly with

P. A. Speakers and Micropho

Electro-Voice CDP® P. A. Speakers afforc disgpersion tkrough

a solid 120° angle witaout p:n-pointing of sound. Dispe=sion is f
all-important; power alone is never enotgh. C gives you (.
both in two coaxially -mouvn-ed diffraction horrs workm g ‘rom ! ¥
opposite sides of a sing.e d.aphragm.

CDP . .. 120° Angle Sound Dispersion = Gr2ater Ccverage |

with Fewer Units . . . T-gher Intelligibuity « 2!2 Octaves , _ 2

More Musical Range ¢ Peak-Free Response o Blast-Proof ,)’ Model 847 CDP
Weather Proof Miccly B4a G0V

Model 848 CDP handles the omgest jobs. 25 watts, 16 ochms. Response: Model 847 CDP for smalleflareas. 12 watts, 16 chrs. Rasoon:e

175-10,000 cps, crossovar al ~ 000 cps. Sensitivzity roting, 52 =b Size, 250-10,00) cps, aossover g 1500 cps. Sensisivity rating, 51 cb

102" x 202" x 20" Wt, 12 bs.oooviven .. ... dst. $75. Size, 1134° x 73" x 107%2. M1, 6Y2 Ibs List, $46.23.

E-V Model 664 High-Fidelity
Cardioid Dynamic Outperforms

kﬁ» 4 | - . .
1 . any other P A. Tcrdioid
!‘3 ) Unique E-V "'Voriabke J"'¥ gives you araz-
‘rn ing versatility, b ghly d ectional sound s=<ec- [ ] :
! tivity, smooth, g2ab-f ez response at all fre- 5.*(;
quencies “ron 42 1c 13,200 ¢ps, no boom ress. \
GUA.R;.\NTEED o cutperform any °"fe' 7oA Model 2 dynamic omnidirec-  Made 636 ilim dyfomic omni- Mocel 9217 =rys-al ommidirec-
cardioid or YTUR MOMBIEY BACK! List price, tional mizrophone. 60 . 12,000 diwectienal microptode. 60.15,000 tional microphanz. &0-8,000
i s r . N S O B iw aal® . $8500. <ps riposse range. Llist, $57. cgs raspense rence. fitist, $72.50 cps respcnse ronge. List $22.50.

Serd for Bulletin 195-W35.1fs 1 Z4-page handbook witra lof ¢f arswers &4 public

address problems. Cat. ho. " 2¢-\W8E wll give you complete details @n Elect>-Yoice !."_— J e -

P. A. and general-purpose mier=phanss Bulletin No. 245-w85 ,"1h2 A B C's ¢t Asicro- l.,——m- ROV

paones,” is packed witt focs abou e different types of microghones ad how

they work. Send for them tocev! L
wWwWwW.americanradiohistorv.com

ELECTRO-Y0ICZ, IMC BUCHANAN MICH.

; Export: 3 Eait 40 h Stree:, New York
“ 16, US.a. Ccbles ARLAB
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straight from the shoulder talk

anty is only

e Tube Warr
o issues it...

A TV Pictur
nufacturer wh

as good as the S

You can re\vﬂo? th\‘: “J ust as g
s _Hyeai® : u ‘l 1 ’ ”
pele i‘@ Isn't gc())gd
¢ \“&“s J cnough for
of RCA O
' vour TV!

The manufacturer's warranty is for your protect'\on. An 4
RCA 12-month warranty card is assurance that your re- \ Let's face it!
p\acement picture tube is a genuine RCA S'\\verama—and 4 HaveY; it! Nothing last
that the reputation and integrity of RCA stand behind it. Pi 0 pay out good s forever, Wh
orth while to insist on an RCA Silverama. the same advanced Icture Tube, , money for a en yoy
tube used in many of the ne 58 TV sets Often. it will even produce : modern elec » You're entitled ¢, replacement
a picture more prilliant, sharper, clearer than your set gave when new! X SILVERA tronics can prod 0 the best that
So, if your picture tube should need replacing be sure you get what i with i MA. It stand uce~that's
you pay for, the best picture tube m: de—RCA Silverama After your its great Iabo- s to reason th, anRCa
service dealer installs it, ask him to complete your copy of the warranty § produces the i oratories, faciljt; at RCA
card. One cOmes with every genuine RCA Silverama Picture Tube. o let “just as n_eS' Picture Ty, ies, and “know.p,
L Tubes cost :OOd tempt yoy. R €S money can by oR
0 more than othe, Zme"‘be"- RCA Si}ll So. don't
rand- verama Pictyr.
e

Day“gh‘ Clear

super-Mumlnlze"
®

Supe
r-Ai
uminized
Dayii
ght Cie
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33,%% Silyeramay

pICTURE TUBES = ¢ %gjé
1son N-J . }%g;% O

PICTURE .r?iﬁ?éé;g

RcaA
Electron Tub.
Ube

RCA Electro® Tube pivision: Harr

BES ®

Divisi
°n, Harrigon, N
Ny,

T

...that makes it easy

for you to sell the #1

picture tube... RCA Sily
A Dilverama,
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