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® Clear, unbreakable, shadowless front for instant wide vision.
® 5 to 500,000 cps on A.C.
[

Continuous resistance reading from 0.1 ohms to 100
megohms.

® Polarity reversing switch.

® Only one (king-sized) switch selects both circuit and range
—minimizes wrong settings, burnouts.
Only Triplett affords you such a wide choice of VOMs. What-

ever your application—broad or limited—there is a Triplett
VOM particularly suited for it.

&ie mighly nine + two

TRIPLETT ELECTRICAL INSTRUMENT COMPANY o BLUFFTON, OHIO
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Learn Radio-Television

Servicing or Communications
by Practicing at Home

in Spare Time

N.R.I. SENDS kits with which vou prac-
tice build'ng ecircuits comnon to Radie
and TV sets. You LEARN-BY-DOING
to locate Radio-T% troubles. As part of
N.R.I. Servieing Course. vou build Vacuun:
Tube Voltmeter and AC-DC receiver. Use
VTVM te conduer experiments,
earn extra money fixing

sets in spave time.

RADIO- TV
nnportart positions ns Operators avd Technicims
RADIO-TV SERVICING Technicians (see below

BROADCASTING see abover offers

needed in every conwnunity  lheir services are

respected, their skill appreciated.

N R.1. 'I'RAIHED ]‘HESE MEII FOR SUCCESS

I was repairing Radios
by 10th lesson. Now
By have geod TV -ob.”

M. R. LINDEMUTH.
Fort Wayvne.

ANA Ind. i
“I had a successful
Radio repair shop. Now
I'm Engineer for
WHPE.” VW WORK- '
MAN, High Point, N.C. g

job.”

JUNE, 1958

Domg spare time re-
pairs on FHadio and TV.
Soon sercvicing
time.” CLYDE HIG-
GINS, Waltham. Mass.

“There are a number of
NRI graduates here, |
cuan thank NRI for this
JACK WAG- =
NER, Eexington, N. C.

VETERANS Approved Under G.!. Bills

m{;@;’ Fast Growmg Fleld OﬂrYou

- Good Pay, Success, Bright Future

Bigger than ever and still grow-
ing fast. That's why Radio-TV
has special appeal to ambitious

i ' men not satisfied with thew
P job and earnings. More than

4 4.000 Radio and TV stations.

= el
. More than 150 million home
Rl ‘ and auto Radios. 40 million
LESMITH Ty gt Color TV promises
Founder added opportunities. For the

trained man. there are good jobs, bright tu-
tures in Radio-TV Servicing or Broadeasting.

Training PLUS opportunity is the ideal
combination for success. So plan now to get
into Radio-TV. The technical man is looked
up to. He does important work. gets vood
pay for it. Radio-Television offers that kind
of work. NRI can supply traiming quickly,

! without expense of going awav (o school.

Keep vour job while training. You learn
at home in vour spare time. NRI i the
OLDESAT and LARGEST home study Radio-
TV school. Its methods have proved success-
ful for more than 40 years.

full
Mail

= T

3
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Added Income Soon - $10, $15

a Week in Spare Time

Soon after enrolling, many NRI students
start o earn $10, 815 a week in spare time
fixing sets. Some pay for thew training and
enjoy extra luxuries this wav., Same make
cnough to start their own Radio-TV shops.
NRI training is practical —gets quick results.
Euasy to understand. well illustrated lessons
teach vou basic principles. And vou LEARN-
BY-DOING by practicing with kits of equip-
ment which “bring to life” things vou study,

Find Out What NRI Offers

NRI has trained thousands for successful
careers in Radio-TV. Study fast or slow—as
vou hke. Diploma when vou graduate. Mail
coupon now. Paste it on a postcard or mail in
envelope. ACTUAL LESSON FREE. Also 64
page catalog that shows opportunities. shows
equipment you get. Cost of NRI courses low.
Easv terms. NATIONAL RADIO INSTITUTE,
Dept. 8FF, Washington 16, D. C.

§
The ABC* o
5(R\1C\NC‘

National Radio Institute
Dept. 8FF, Washington 16, D. C.

me Sample Lesson and
FREE. (No salesman will

6.1-Page Catalog
call. Please write plainlv.)
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| Radio-Electronics |

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

EDITORIAL

27 Radio Signals to Venus—Hugo Gemsback

RADIO

¥ 28  Electronic Compass to Guide You Home—J. E. Pugh, Jr.
31 Communications in a Hurry
32 Three-Transistor Pocket Police Receiver—Edwin Bohr
34 Radio Runs on Low Voltage—Warren J. Smith
35 Identify That Chassis—Jack Darr
38 Slug-Tuned VFO Has Stable Output—Jack Gallagher, WW5HZB

AUDIO—HIGH FIDELITY .

39 Know Your Levels—Norman H. Crowhurst

43 New Discs and Stereo Tapes—Chester Santon

44 Remote Transistor Ear—F. J. Bauer, Jr., W6FPO

46 A PA Dummy Load—Richard H. Houston

48 Take Your Pick: Changer or Turntable—Herman Burstein

ELECTRONICS

50  More Jobs for Semiconductors, Part II-Paul Penfield, Jr.
¥ 52  Mr. Math—Forrest H. Frantz, Sr.
56 News from the IRE 1958 Meet—Eric Leslie

WHAT'S NEW

58 Pictorial Reports of New Developments

TELEVISION

59 Transistors in the TV Set, Part II-Louis E. Garner, Jr.
84 New Look in Indoor Antennas—Larry Steckler
¥ 86 Facts and Fallacies in Color TV Service—Robert G. Middleton
88 TV Dx—Robert B. Cooper, Jr.
90 TV Service Clinic—Conducted by Robert G. Middleton

TEST INSTRUMENTS

92 Square-Wave Generator—T. W. Dresser
¥ 96 Spot-O-Matic—I. Queen
99  An Inexpensive Scope Calibrator—Joseph Chernof

124 Books 112  Patents
119  Business and People 113 Radio-Electronic Circuits
121  Corrections 122 Technical Literature
14 Correspondence 110 Technicians’ News
104 New Devices 117  Technotes
101 New Tubes and Semiconductors 115  Trv This One
6 News Briefs 94 50 Years Ago

RADIO-ELECTRONICS is indexed in Applied Science & Technology Index {Formerly [ndustrial Arts Index)

RADIO-ELECTRONICS. .Junc, 1938, Vol
at Mt. Morris. 1L Copyright 19:

hy Gernst

Chairman of the Board:; M. Harvey Gernshack, President; G. Alique, Sccretary.
BRANCH ADVERTISING OFFICES and FOREIGN AGENTS Tisted on pawxe 127

POSTMASTER: 1f undeliverahle, ~end Foim 3379 to: RADIO-ELECTRONICS, 154 West 14th St., New York 11, N. Y,

4
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ON THE COVER————

(Story on page 28)

With this electronic compass
and a local map showing the
location of nearby radio stas
tions you just can't stay lost.

Map copyright by Rand
McNally (RL58Y8).

Color original supplied by
J. E. Pugh, Jr.

NXIX, No. 6. I'ublished monthly ar Mt Marris. R, by Geinshack Publications,
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................ Promotion Mansger
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Publications. Ine. ATl vights reserved under Universal, International and Pan- \muu bl Copyright Couventions.
SUBSCRIPTION RATES: 15, 8., U. S. possessions and (anada, $4.00 for one year; $7.00 ror two years; $9.00 for three years; single copies 35¢, I’an-American countries $4.50
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YOU GET ALL THIS NEWEST
PRACTICAL EQUIPMENT

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

o Parts to build a powerful Superhet Receiver,

4000 S. FIGUEROCA ST, LOS ANGELES 37, CALIF. ' [ Check if interested ONLY in Resident School Wwaiming at Los Angeles
‘ VETERANS Give date of Discharge
s-—------------l-
JUNE, 1958 5

standard broadcast and short wave

Continuity Checker, RF Ocillater, TV Circuits,

¢ Parts to conduct many experiments and build I
Audio Oscillator, TRF Receiver, Signal Generator

¢ A Valuable Professional Multitester

19 BI6 KITS

YOURS §O KELP

YOUR NATIONAL SCHOOLS TELERAMA COURSE COVERS ALL 8 PHASES

1. TELEVISION,
2. RADIO, FM AND AM

3. INDUSTRIAL ELECTRONICS
4. SOUND RECORDING AND HI FIDELITY

INCLUDING COLOR TV

5. PREPARATION FOR FCC LICENSE

6. AUTOMATION

7. RADAR AND MICRO WAVES
8. COMMUNICATIONS

YOU ARE NEEDED IN THE TELEVISION-ELECTRONICS-RADIO INDUSTRY!

You can build a secure future for yourself if you get into Elec-
tronics NOW! Today's shortage of trained technicians creates
tremendous 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.

Let National Schools, a Resident
Technical School for over 50 years
train vou for today’s unlimited op-
portunitics in electronics! Our Shop
Method trains you to be a MASTER-
TECHNICIAN. Completely up w0
date, developed by experienced in-
structors and engincers, 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 — e¢ven prepare for
FCC License without taking a special

Fully illustrated “Career” Book in

FREE! 1v-Radio-Electronics. PLUS actual sample !
lesson—yours at no cost, no obligation.
CLIP COUPON NOW . .. MAIL IT TODAY!

APPROVED FOR G.I. TRAINING

NATIONAL SCHOOLS

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

EARN AS YOU LEARN. Many of our
students earn their entire tuition and
more in Spare Time jobs we show
them how (o 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

'GET

I
1

CITY

www americanradiohistorv com

NAME
' ADDRESS

— many other materials and services
— consultation  privilege with our
qualified stafi, and Graduate Em-
ployment Service. EVERYTHING
YOU NEED {or outstanding success

in Electronics

training in

w‘.os lnggh;,

TV capital, s;lal‘t. NOWN in
e

u wish 10 take Y
our oResident schoo! at
the wqr\d‘s
our big

adio-TV

NATIONAL SCHOOLS

TECHNICAL TRADE TRAINING SINCE 1905
LOS ANGELES 37, CALIFORNIA

FAST SERVICE_ MAILNOW TO
NATIONAL SCHOOLS, DEPT. RG-68

4000 S. FIGUEROA ST
LOS ANGELES 37, CALIF.

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

AGE

ZONE STATE



www.americanradiohistory.com

6

Carefully
Balanced
Packaged Circuit

Inventory

with the

CONTROLS «

With almost eighty million Centralab packaged circuits
(identified by PEC*) already incorporated in TV chassis,
packaged circuit replacement is getting to be bigger business
for you all the time. Make it extra profitable by avoiding
special trips and phone calls to your distributor.

The carefully balanced inventory of the new Centralab
PCK-40 Kit covers 807, of your PEC* needs. You’ll have
the circuit you need, on hand, when you need it. The Kit
contains 40 PEC*, divided among 14 of the most frequently
used types, each in its individual rigid plastic package. They
are conveniently arranged, for instant identification, in a
rugged metal cabinet.

Ask your distributor to show you the new Centralab PCK-40

Kit now, with the FREE cabinet and handy guide,
Price $26.93 dealer net,

Centralab products are listed in PHOTOFACTS, COUNTER-
FACTS, and THE RADIO-ELECTRONIC MASTER: PEC* Guide
No. 4 available on request from your local distributor or
direct from Centralab.

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

wWWwWWw.americanradiohistorv.com

A DIVISION OF GLOBE-UNION, INC,
./ 922F £ KEEFE AVE. + MILWAUKEE 1, WIS,
"4 In Canada: Mt. Pleasant Rd.  Toronto, Ontario

BN EUR

Briefs

SEMICONDUCTORS MOVE into the regu-
lation field with the announcement of
a field-etfect varistor developed by R.
M. Warner, Jr.,, H. A. Stone and E. 1.
Douchette of Bell Telephone Labora-
tories. The unit has a constant-current
feature which makes it ideal as a cur-
rent regulator. It can also be used as
a current limiter or pulse shaper and
its high ac impedance makes it useful
as a coupling choke or ac switch.

The device has a single diffused
junction (see Iig. 1). Current passes
parallel to this junction through a
constricted area called the “channel.”

+
DEPLETION LAYER ' PINCHOFF POINT

CHANI\\IEL/\

NO-VOLTAGE
CONDITION

F13.1

PINCHGFF pPOINT
. BREAKDOWN~\\
A

-

\

Vp Vb
Fig 2

As the voltage across the device is
increased, current increases and a
depletion area builds up which even-
tually reaches through the entire thick-
ness of the channel. At this point,
called the “pinchoft” point, a further
increase in voltage does not increase
current. As voltage is raised still
higher, a breakdown point is reached,
and current increases again, But be-
tween the pinchoff and breakdown
points the current is essentially con-
stant and this is the area used (see
current curve in Fig. 2).

MASER AMPLIFIER BRINGS VENUS and
other astronomical targets 10 times
closer than previously possible, when
coupled to a radio telescope. Now in
use, the unit has been installed as part
of the 50-foot radio telescope at the
Naval Research Laboratory in Wash-
ington. The MASER (Microwave
Amplification by Stimulated Emission
of Radiation, see RADIO-ELECTRONICS,
June, 1955) device operates on a 3-cm
wavelength and was developed as a

RADIO-ELECTRONICS
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AN INDEX

'BETTER JOSB,
A BRIGHTER
FUTURE

Electronics

XLET DeVRY TECH PREPARE YOU IN

SPARE TIME AT HOME AS AN

ELECTRONICS
- TECHNICIAN

- — — e ettt

NO PREVIOUS TECHNICAL EXPERIENCE
OR ADVANCED EDUCATION NEEDED!

Laborers and bookkeepers, store clerks, shop men, farm-
ers, salesmen — men of nearly every calling — have taken the
DeVry Tech program and today have good jobs or service
shops of their own in Electronics. You don’t have to quit your
present job. If you are 17 to 55, see how you may get your-
self ready for a future in the fast-growing Electronics field.

Whether you prepare at home or in our well-equipped
Chicago or Toronto Laboratories, you get sound, basic training
in both principles and practice. At home, you use educational
movies. You build actual circuits and test equipment. You read
simple directions, follow clear illustrations. When you finish,
you are prepared to step into a good jeb in an excitingly
different field. You may even start a service shop of your awn. |
Mail coupon for free facts today.

Radar

Guided
Missiles

Television

Micro-Waves

Communications

Radio

Industrial
Electronics

Computers

Automation

Electronics

Live-Wire Employment Service Draft Age? f

Puts you in touch with job We have valuable information
oppcrtunities—or helps you for every man of draft age; so
towcrd a better position in if you are subject to military .;.
the plant where you are service, be sure to

now employed. check the coupon.

SAMPLE BOOKLETFREEI
We Il give you a free copy of an interesting booklet

“’Electronics and YOU.” See for yourself how you

Remote Control
Systems

Broadcasting

Electronics

Your Own
Service Shop

may take advantage of the opportunities in this fast-
growing field.

MAIL FODAY FOR FREE FACTS

“One of North America’s Foremost Electronics Training Centers”

D:VRY TECHNICAL INSTITUTE ik | s

CHICAGQ 41, ILLINOIS

| [ Check here if subject to military training.
FORMERLY \\ f/ 1090 DeVey Tach’s Canadian Training Canter is located ot
DEFOREST'S TRA'N'NG, INC. N : . 626 Roselown Avenue, Torento 12, Oamtario

Accreditad Member DeVry Technical ln.sh'u'e 1

of INSTTonal 4141 Belmont Ave., Chicage 41, lll., Dept. RE-6-O '
Home Study Council Pleas» give me your FREE booklet, “Electrorics and YOU,” ond tell me

how | may prepare to enter one or mars branches of Elsctronics as l

listed above. F

NAM? AGE !

Please Print |

STREET APT. |

JUNE, 1958 7
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PERFORMANCE

{BLUE CHIP

QUALITY [

; Mﬂglc ,“."-:—rmr Kiumm:zud
i FEGTU’HE TUBES
R‘EGEWING TUBES

4 ELECTRON TUBE DIVISION

'H.IH{I soL ELECTRIC INC,, HEWARK 4, M. 1,

i

NEWS BRIEFS (Continued)

joint project of Columbia University
and the Naval Research Lab.

It is a solid-state device that uses
a synthetic ruby as the Maser amplifier.
Freedom from electrical noise inherent
in other types of amplifiers enables
Maser devices to amplify signals much
too weak to be handled by conventional
amplifiers.

A similar device is slated for opera-
tion with Harvard University’s radio
telescope. Here, a potassium cobalti-
cyanide crystal will be used with a
21-cm wavelength.

AN ELECTRONIC COMPUTER using
punched cards and magnetic tape was
used to index the Dead Sea scrolls,
ancient Hebrew writings discovered in
1947 in a cave in Jordan, near the
west coast of the Dead Sea. This sys-
tem has saved many hours of tedious
labor formerly done by hand. Each
word was placed on a punch card. The
information cards were then converted
to tape by the machine. The 29,250
words took about 2 hours and 2 reels
of tape. The final step turned out a
printed alphabetical summary list in
Hebrew at 150 lines a minute. The

| computer that did the job is the IBM

705 data-processing machine.

Calendar of Events ‘
Armed Forces Communications and
Electronics Association's Show, June
4 6, Sheraton Park Hotel. sthmgton,
D.

thmnal Symposium on Production
Techniques, June 5-6, Hotel New York-
er, New York, N, Y.
Southwest High Fidelity Show, June ‘
6-8, Shamrock Hilton Hotel, Houston,
Tex.

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

French Electronic Components Show,

| June 20-26, 23 Rue de Lubeck, Paris.

3,000 MILE RADIO NETWORK, using
tropospheric forward scatter propa-
gation (see RADIO-ELECTRONICS, Octo-

| ber 1957, page 6; September 1956, page

37 and August 1955, page 39), has gone
into operation in Alaska. The network,
project White Alice, links the radar
warning outposts of the Alaskan Air
Command with the Alaskan portion of
the DEW (Distant Farly Warning)
line spread across Alaska and Canada.
The system has been under construc-
tion since 1955. It was built by Western
Electric and is operated by civilian em-
ployees of the Federal Electric Co.

INTEGRATED RADIO SYSTEM for San
Francisco police, fire, civil defense and
other local agencies brings the city’s
radio communications up to date. Under
the new system, the Police Department
will operate on four frequencies in the
40-50-mec band. A fifth frequency, in
the 150-mc band, has been set aside for
the use of affiliated law enforcement
agencies.

Thoroughly covering the city, 17 base
stations, including 10 located at police

precincts, serve 185 cars and 164 motor-

cycles equipped with dual-channel

www.americanradiohistorv.com

NEW YORK UNIVERSITY

equipment.

The earlier net, which operated on
2466 ke, will be assigned to the tele-
phone company for ship-to-shore use.

CITATION OF RECOGNITI!ON for his con-
tribution to the educational program of
the College of Engineering has been
awarded Hugo Gernsback by New York
University. Among his efforts is Mr.
Gernsback’s annual award, through
NYU’s Electrical Engineering Depart-
ment, of a $1,000 scholarship to an out-
standing student.

COLLEGE OF ENGINEERING

In grateful recognition of his cantrinution ta_the
educational program of the College of Engineering,
particulgrly through scholorship ossistance fo students
of electronics, the Department of Electrical Engineering
proudly presents this

Citation of l\trogmtwn

Bugo @m nsback

Aprit 14, 1958

2, 2

3 Dean.
Coteg of Engreerog

HAVE YOU SEEN COLOR TV? RCA esti-
mates that 75 of all Americans
haven’t, Of those who have color TV
receivers, 919 are said to report com-
plete satistfaction. And 807 of owners
recommend buying a color receiver to
their friends and two out of every
three customers say they are buying
a color receiver because of their
friends’ recommendations.

MEDICAL ELECTRONICS CONFERENCE.
sponsored by the Council of Interna-

tional Organizations of the Medical
Sciences (CIOMS), has been formed

with the backing of UNESCO and the
World Health Organization. The Med-
ical Electronics Center of the Rocke-
feller Institute under the direction of
Dr. V. K. Zworykin has undertaken
the task of organizing the conference
on an international scale.

The full-scale conference is tenta-
tively scheduled for the spring of 1959,
A preliminary meeting, to appoint the
Conference Committee, will be held
June 26, 27, 28, 1958, at the Grand
Amphithéatre, Commun de la Nouvelle
Faculté de Médicine, Paris, France.

STEREO MUSIC from another station,
WNBF in Binghamton, N. Y., is now
on the air. The station transmits stereo
tapes, using its AM and FM outlets.
Listeners obtain the stereo effect by
proper placement of their radio vre-
ceivers. At present a 1-hour program
is aired each week.

MAGNETIC FIELDS to keep missiles and
spaceships cool when they hit the
atmosphere has been proposed by Dr.
Joseph L. Neuringer of Republic Avia-
tion. It is a system of magnetohydro-
dynamic (or hydromagnetic) insula-
tion.

When an object penetrates the earth’s
atmosphere at 13,000 mph, a shock
wave forms ahead of it. Between this
wave and the object is a stream of
moving air, heated to about 12,000° I".

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

file cabinets with your purchase of PHOTOFACT—
the waorld’s finest TV-Radio Service Datfa

FREE! FOR REGULAR PHOTOFACT SUBSCRIBERS

FREE! FOR PHOTOFACT LIBRARY PURCHASERS

Il———
i 21
1
0] o] ey e

{ [

FREE! FREE| " FREEl  FREE!

[ NEW EASY-BUY PLAN

o % _\ s ‘ el SAHS suowrecr+ roume sav we.

NO INTEREST

NQO CARRYING CHARGE

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

HOWARD W, SAMS & €O., INC.
2205 E, 46th St., Indianapolis 5, Indiana

[7] Send details on your FREE File Cabinz2t offer and EASY-BUY Plan.

[ I'm a Service Technician: [7] full teme; [_ part time
gel the full details of the HOWARD W. SAMS

money-saxving may 1o build your complete My Distributor is:
profit-mekinc PHOTOFACT Library! Shop Name:.

Attn.:

Address:.

City . Zon>—State__
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MOLDED-ON CABLES AND CONNECTORS

R
KX

H

PHONO-RECORDER BELTS AND DRIVES

Webcor Drive Wheel
#1463—32.50 List

“No-Slip” for cords
and pulley belts
#260-01—60c List

¢
The latest
WALSCO cata-
“log . . . from
your distribu-
tor, or write for
it today.

10

l,*

I
i sﬁgﬁ = m\:'hw
L

, il with phono pin plugs, jacks,

new profits available
in hi-fi servicing
and

is Hi-Fi Service
Headquarters

Hi-Fi servicing is a booming new
profit source for you, and wALSCO
—always your completely depend-
able supplier for radio-tv service
products—is ready with all the
things you need to tap this grow-
ing field.

Look for this WALSCO dis- =

play at your distributor. A

PR ) o i
complete assortment for (TR
your every need. Dozens 12400 (36”)

$1.05 List

of tenite shielded cables

[
phone plugs and alligator ?
clips in a wide variety of l :e{g

combinations—in lengths

” 12418 (10")
up to 727, $3.25 List

A complete replacement

source for Ampro, Collaro, m
: u@%

Crescent, Garrard, Pentron, 9%

Revere, RCA, VM, Webcor 5

and every other standard RCA Idler Wheel
changer and recorder. #1432—$1.00 List

A full line of special chem-
icals for Hi-Fi servicing—
to make your job easier
and faster.

RH Recording
Head Cleaner
#93-01—95c List

WALSCO ELECTRONICS MFG. CO.

A division of Textron, Inc.
110 west green street
rockford, illinois

WwWwWWw.americanradiohistorv.com

NEWS BRIEFS (Continued)

About 27¢ of the air’s atoms are ionized
at this temperature. This mixture,
called a plasma, is a conductor of
electricity.

When an electrical conductor is
pushed across a magnetic field, current
flows through it and it is slowed down.

The idea behind the new system is
to form a strong magnetic field on the
front surface of the spaceship or mis-
sile. With ionized air flowing across it,
the breaking action of the field will
cause the air to pile up in a deeper,
slower-moving layer and it will not
transfer as much heat to the object’s
surface.

According to Neuringer, a magnetic
field of about 3,000 gauss should reduce
heat transfer 28¢.. A further reduction
might be obtained by coating the nose
of the object with a material that
ionizes easily. I'ts ions mixed with those
of the air would make a stronger con-
ducting plasma that would be more
effectively slowed by magnetism.

TWO NEW TV STATIONS started pro-

gramming since we last reported:

KVIQ, Eureka, Calif.......__.............. 6

KGHL-TV, Billings, Mont.................. 8
The following new call letters were

chosen:

KMSP, Minneapolis—St. Paul, Minn. 9

(formerly KMGM-TV)

KMOX-TV, St. Louis, Mo................... 4
(formerly KWK-TV)
WNTA-TV, Newark, N. J. ... ... 13

(formerly WATV)

US operating stations now total 541
(446 vhf and 95 uhf), 31 of which are
noncommercial.

Havana, Cuba, has opened its sixth
outlet on a 14-hour (6:00 A.M. to 2:00
A.M.) daily all-color schedule from the
Havana-Hilton Hotel. Its name is
simply Canal 12.

CUTS IN TAXES AND IMPORTS are the
aims the Electronics Industries Asso-
ciation (EIA) came up with at their
recent Spring Industry Conference.
Specific points the EIA wants are:
lower excise taxes on radio and TV
receivers and phonographs—=577 instead
of the current 109 ; curbs on rising
imports of Japanese-made components
and radios, and steps toward going into
the testing business by taking over
the operation of a tube-testing lab-
oratory formerly run by RCA.

A TRANSISTOR BURGLAR ALARM which
uses an infra-red beam modulated at
55 cycles as its light source and a
synchronous phase-sensitive demodula-
tor pickup is now available. The all-
transistor device, developed at Walter
Kidde & Co., uses a different frequency
than the standard 60-cycle line source
to prevent intruders from using another
light to keep the alarm from going off.
Interruption of the 55-cycle beam or a
change in its frequency keys the alarm.

The unit uses a transistor amplifier
and oscillator, and a phototransistor
to detect the light. A reference signal
is compared with the b55-cycle light.
Any variation sets off the alarm. END

RADIO-ELECTRONICS
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PASS

Your FCC Commercial

PN LICENSE EXAMS'

g

” GET YOUR FCC LICENSE IN A HURRY!

Get your FCC

Commercial License
—or your money back

See Free Catalog for complete details

Cleveland Institute training results in success
with commercial FCC examinations
. . easily . . . and quickly

“Investment in training really pays off”

“Thought you would like to know that in almost
two years since I completed your course and ob-
tained my first phone license, my pay has increased
$5 per week every six months. I don’'t believe any
other investment could pay off as well as this one
did.”

Harold E. Phipps

North Augusta, S. C.

Cleveland Institute training results in job offers like these!

Electronic Technicians

RCA has positions for technicians.
field engineers & instructor technicians
to instail, maintain, and teach mili-
tary radar, communications, and fire
control equipment. Usual locations at
military bases throughout U.S., some
overseas. Experience on recent military
electronics equipment preferred. Com-
pany benefits.

Radio Operator

Capital Airlines (Ohio) is looking for
a radio operater. A touch typing speed
of 40 wpm is necessary. Must have at
feast a restricted operator’s permit,
but a radio-telephone 2nd or Ist class
license is desirable.

CLEVELAND INSTITUTE OF RADIO ELECTRONICS

Desk RE-18

4900 Euclid Ave.

Cleveland 3, Ohio

We can train you to pass your License
Exams if you've had any practical expe-
rience—amateur, military, radio servic-
ing, or other. Our proven plar can help
put you on the road to success.

® Your FCC ticket will be recogsized by. em-
ployers as proof of your rechrical ability.

good training doesn't
cost ... it pays!

. | Mail Coupon Now
| and get both FREE

Accredited by the National Home Study Council

Cleveland Institute of Radio Electronics

Desk RE-18, 4900 Euclid Ave., Cleveland 3, Ohio

Sueccessiul
Electronics §
Training

(o=

r----------------l » .l e
|
: Please send Free Booklets prepared to ]
i help me get chead in Electronics. | ]
1 have had training or experience in i
i Electranics as indicated below. I
1 [ Military [] Broadcasting :
| [J Radio-TV Servicing [] Home Experimentng I
| [] Manufacturing [J Telephone Company I
| {7 Amateur Radio [] Other I
1 In what kind of work are In what branch of Elec- 1
I you now engaged? tronics are you interested?
] |
1 Name. Age :
|
I Addre _ :
|
[ | City. Zone, State aiis ]
' = ]

JUNE, 1958

11

www americanradiohistorv com


www.americanradiohistory.com

How to make more money as an independent

RAYTHEON BONDED ELECTRONIC TECHNICIAN

ey
SR g,
PR (g ton
L L en i
T -

Prominently display your
Raytheon Bonded Cer-
tificate. |t
customers just like a doctor’s

impresses your

diploma or lawyer’'s certificate.

R

Carry “ID” Cards. You and Fk
your technicians should always ...

carry your

Raytheon _ﬁ]
! =

Identification Cards.
Presenting the card puts
your customers at ease
when you must remove a set

from the home.

Identify your shop. This

traffic stopping metal sign
will tell all passersby that you
the Bonded Dealer in

your community — the Bonded

are

Dealer that Raytheon is pre-
senting to America as the top
TV-Radio
country.

technician in the

p.

RAYTHEO

NEWTON 58, MASS.
55 Chapel Street

all these

Use the Yellow Pages.
List your shop as a Bonded
Dealer shop in the Classified
Telephone Directory — many
customers select service deal-
ers from this source.

BONDED
ELECTRONIC TECHNICIANS

v RADIS

9914 vice

S.

if you can qualify.

CHICAGDO, ILL.

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

Feature the Raytheon
Creed Display and the
Bonded Dealer -Decal in
your windows. The Creed
Display shows potential cus-
tomers your Code of Business

Ethics. The Decal identifies you -
-as a knnﬁano!l'y -advertised

%

Bonded Dealer. - :
i F i ¥

- o

—

Make Malilings to Peten-
tial Customers.
has available to you many at-
tractive Post Card mailers and
a special Bonded Dealer self-

Raytheon

mailer. Regular mailings stim-
ulate service business.

N MANUFACTURING COMPANY

Receiving Tube and Semiconductor Operations

LOS ANGELES 7, CALIF.
2419 So. Grand Ave.

ATLANTA 6, GA.

Raytheon makes ; Receiving and Picture Tubes, Reliable Subminiature ond Miniature Tubes,

Semiconductar Diodes and Tronsistors, Nucleonic Tubes, Microwave Tubes.

www.americanradiohistorv.com

Advertise your Bonded
Dealer standing. Use the
newspaper

mats Raytheon

makes available to you for

local newspaper advertising.
Rates are low, results high.
Scripts for radio and TV spots
are also available to you at

no cost.

AT

Finally, make the most of the
hundreds of helpful sales and
shop aids Raytheon has avail-
able to you. They're all shown
in this Business
Builders booklet. Get a copy
Raytheon Tube

Raytheon

from your
Distributor, today.

If you're not a Raytheon Bonded Dealer call the Raytheon Tube Distributor
who sponsors the Bonded Program in your neighborhood. He'll tell you

-

Excellerice ire Eleclronics

RADIO-ELECTRONICS
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Dreams for some...
but not for you when you
get advanced
CREI training in
Electronic Engineering Technology

SERYOMECHANISMS

 GUIDED
“ MISSILES

JUNE

.

ECPD Accredited Technical

1958

CAPITOL
RADIO

ENGINEERING

INSTITUTE

Institute Curricula

Founded 1927
3224 - 16th St., N.W.
Washington 10, D, C.

COMPUTERS

The Electronic dreams of just 10 years
ago—uare realiries today! New Electronic

applications call for new abilities. Enroll

at CREl and you are assured of up-to-
date training. revised to include the new-
est electronic advancements,

CREI has turned dreams of success, ca-
reers. good pay—into reality far thou-
sands of ambitious men like you. CREI
graduates are in the fore-front of the
most advanced electronic applicat ons, in-

tronics.

cluding Servomeéchanisms,
Radar, Automation, Aeronauical FElec-
Broadcasting,
and Manufacturing, and the Electronic

Computers,

Commurications

B Principles associated with Grided Mis-

a

ASTRONAUTICS

siles, Telemetering, Astronautizs, and
Instrumentation.

These men received advanced practical
technical training at home . . . and
forged ahead.

A typical graduate says:

“In this time of less than two years,

1 have almost doubled my salary, and

have gone from wireman to ¢ngineer-
ing assistant, and now to junior engi-
neer. I have CREI to thank.”

RADAR

—Frank A. Eckert, 22 Clover Lane,
Levittown, Pa.
At CREI you are not held back by a

class; not pushed to keep up with others
with more experience or educaticn, CREI
instructors grade your writteri work per-

AUTOMATION

sonally. You master the fundamentals,
then you elect specialized advanced train-
ing in the area that appeals to you most.
Does it pay?
pays your tuition investment lezving you
a substantial profit the very frst year.
Pay raises thereafter are pure worofit,

What's the next step?

One $10-a-week raise re-

The coupon be-

low, completely filled out, will hring you
: a fact-packed booklet. "Your Future in

the New World of Electronics.”
scribes opportunities, courses, and full
school and tuition details.
today, or write: Capitol Radio Engineer-
ing Institute,
St.., N.W., Wash. 10, D.C.

CREI also offers Residence training
in Washington, D.C. at the same high
level. Day and
classes start at regular intervals. Quali-
fied residence
degree of “Associate in
Applied Science.” Check
coupon for catalog.

technical.

MAIL THIS COUPON FOR FREE BOOKLET!

CAPITOL RADIO ENGINEERING INSTITUTE

ECPD Accredited Technical Institute Curricula ®  Founded 1927
Dept. 146-E 3224 16th St., N. W., Washington 10, D. C.

Please send me your course outline and FREE illustrated Booklet
“Your Future in the New World of Electronics” . . . destribing
opportunities and CREl home study courses in Electronics Engineers
ing Technology.

~ Radar, Servo and Computer Engineering Technology

CHECK N . :
FIELO OF Electronic Engineering Technology
GREATEST Broadcast (AM, FM, TV) Engineering Technology
INTEREST j 1 Television Engineering Technology
3 Aeronautical Electronic Engineering Technology
Name, Age
Street.
City. . Zone State.....ocnnne

Check; T Home Study T Residence School

www.americanradiohistorv.com

It de-
Mail coupon

Dept. 146-E, 3224-—16th

evening

school graduates earn

NOT FOR BEGINNZRS. If you |
have had a high school edu-
cation, and exgerience in 1
electronics — and  realize the
need of a high lewel technical
knowledge ta make good in
the better election ¢ jobs—you l
can qualify for CREl home
study training. Electronics ex- |
perience is no* raquired for
admission to CRE Residence'
School.) Please #ill in the fol-
lowing information: l

EMPLOYED

Chra sseuaeediansstasetasanens

TYPE OF
PRESENT WORE.... ....ccctumerarrrnns

EDUCATION:
YEARS HIGH SCHOOL....wviviene

YEARS COLLEGE. _.....cccervvrevvrnnen

ELECTRONICS
EXPERIENCE .....crmumrvmnnersissnnee '
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Tube-Tester

14

o fast...
« fully automatic...
e pays for itself

The

thats
always
up-to-
date!

£

hese bonus accessories,

RCA WT-110A
Automatic Electron
Tube Tester

|nc|vdn 237 punched card: locked
in L 5% of \'ll‘:th

It §

With RCA’s exclusive accessory punch and card kit,” your
WT-110A tester is always up-to-date as fast as new tube type
punching information is announced. When you use the RCA
WT-110A—the ultra-modern way to test tubes—you gain speed
and accuracy for extra service income, and improved efficiency
which pays for the tester in a very short time!

Remember, when you choose RCA’s WT-110A Automatic
Electron-Tube Tester, you also choose a brighter profit picture
—now and in the future.

Fully automatic! Sets up all socket
connections and all operating volt-
ages for heater, control grid, plate,
screen grid, and bias.

Checks for shorts and leakage be-
tween each element and all others
consecutively—plate, screen, control
grid, cathode. Multiunit tube sections
checked individually.

Checks amplifier tubes for transcon-
ductance—green scale indicates nor-
mal range of tube’stransconductance.

File capacity for 700 cards.

High- and low-sensitivity ranges for
gas and leakage tests.

Automatically selects correct test
conditions from 220 different heater
voltages {from 0.1 volt to 120 volts)
at currents up to 4 amps., 10 bias
voltage, and 11 values of cathode
resistance.

Rectifier-type tubes tested for emis-
sion under heavy load currents {up
to 140 ma per plate}.

* 12-volt plate-and-screen supply for

testing new auto-radio tubes.

See Your Authorized RCA Test Equipment Distributor!

RADIO CORPORATION OF AMERICA

Electron Tube Division

Harrison, N. J,

WwWwWWw.americanradiohistorv.com

T .24 additional punched cards, )e
24 unpunched cards, ond s'urdy new card punchl

ot
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STANDS BEHIND THE OTL
Dear Editor:
As a proponent of the OTL (output

transformerless) power amplifier 1
must take exception to some of the
statements made by Herbert Ravens-
wood in his article “Is the Output
Transformer Out” which appeared in
the January, 1958, issue. It is evident
that he is biased (way down to class C)
against the OTL amplifier. The single-
ended push-pull output stage has made
the OTL power amplifier practical. To
say that this configuration produces
more distortion than the usual form of
push-pull stage is not true. Provided
the output tubes are matched and
driven symmetrically, then they are
both equally capable of low-distortion
operation. This is so with triodes or
pentodes, under class-A, -AB and -B,
conditions,

Mr. Ravenswood also states that the
single-ended push-pull output stage re-
quires very unequal drive for its opera-
tion and this also is not true. As shown
in Fig. 1 of the Peterson-Sinclair
article, cited by Mr. Ravenswood, a
push-pull driver transformer providing
equal signal voltages, 180° out of
phase, is used to drive each output
tube; exactly as in the customary push-
pull output stage. However, modern
feedback amplifier designh cannot toler-
ate a driver transformer and in the
usual push-pull circuit it has been
eliminated by various types of phase-
inverter and phase-splitter circuits.
These are well known in the art.

The single-ended push-pull output
stage, however, when used with these
circuits does not operate in true push-
pull; hence the increased distortion
cited by Mr. Ravenswood. Two circuit
configurations have been developed that
do operate the single-ended push-pull
output stage in true push-pull under
any and all conditions. These are the
Peterson-Sinclair and the Futterman
cireuits.

Mr. Ravenswood is not impressed
with the idea of eliminating the output
transformer. Let me list briefly some
of the advantages gained:

1. Elimination of notch distortion:
This form of distortion shows up as a
ragged treble response, usually blamed
on the tweeter, and will occur, even
with triodes when operated under class-
AB or -B conditions.

2. More negative feedback can be
used: With 40 db and more of negative
feedback, entirely practical with the
OTL power amplifier, distortion in the

RADIO-ELECTRONICS
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404 paces

the only COMPLETE catalog
for everything in electronics

Get ALLIED’s 1958 Catalog—it’s
complete, up-to-date — 434 pages
packed with the world’s lar zest selec-
tion of quality electronic 2gripment
at lowest, money-saving xices. Get
every buying advantage st ALLIED:
fastest shipment, expert personal
help, lowest prices, gaaranteed
satisfaction...

e Latest Hi-Fi Systerr s and
Components

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

e Recorders and Sugpl es

e Public Address Syilems and
Accessories

e TV Tubes, Antennas and
Accessories

EASY-PAY
TERMS:

Only 10%, down.
Available on orders
over $45.

Fast handling—
nc red tape.

R e
“‘% featuring:

. ALLIED’'S money-saving knight-kits:
Finest electronic equipment in money-saving kit form.
Over 50 quality kits available—Hi-Fi amplifier, tuner
and speaker kits, Hobby kits, Test Instruments, and
Ham kits. ALLIED KNIGHT-KITS are easiest to build and :
they SAVE YOU MORE. -

o Amateur Receivers,
Transmitters, Station Gear

e Test & Lab Instruments

e Specialized Industrial
Electronic Equipment

e Huge Listings of Parts, Tubes,
Transistors, Tools, Baoks

EVERYTHING 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
aLLIED-Recommended complete systems. Own the
best in Hi-Fi for less!

send for the'leading »
electronic supply guide

ALLIED RADIO CORP., Dept. 2-F8
100 N. Western Ave., Chicago 80, lII,

0 Send FREE 404-Page 1958 ALLIED Catalog

Name

|
1
|
a |
ALLIED RADIO |1

World's Largest Electronic Supply House

City. Zone State

i

i

|

i

Address i i ] |
i

. |
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WSS When a Serviceman
2050 ;

DB, Needs a

DX
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X
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T
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When a serviceman needs a Mylar capacitor, he turns to Pyramid for
the capacitor with high reliability, high resistance to moisture pene-
tration and high insulation resistance.

Pyramid’s Mylar capacitor guarantees the serviceman a highly depend-
able capacitor, designed for today’s modern circuit requirements, at a
price competitive with standard paper capacitors.

Available in standard capacitances and voltage ratings — Pyramid Mylar
capacitors are ideal for use as by-pass and coupling capacitors.

Write today for complete information about Mylar capacitors or see your
Pyramid distributor. Remember when a serviceman uses Pyramid, he
uses the finest and eliminates costly call-backs.

PYRANID

ELECTRIC COMPANY
North Bergen, New Jersey
Export: 458 Broadwoy, New York 13
Canada: Wm. Cohen, Ltd., 7000 Park Ave., Montreal

CAPACITORS —RECTIFIERS
FOR ORIGINAL EQUIPMENT
AND REPLACEMENT

SDuPort Reg. trademark
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CORRESPONDENCE (Continued)

amplifier does not have to be consid-
ered in the reproducing chain.
3. Better transient response: Large

| amounts of negative feedback, besides

reducing all forms of distortion to
negligible values, also greatly im-
proves the transient response of the
amplifier. This can be heard.

In conclusion 1 might add that [ have
designed and constructed OTL power
amplifiers and they have been repro-
duced without difficulty or trouble by
scores of amateurs. What is really
needed in OTL amplifier design is an
output tube made specifically for this.
New York, N. Y. JULIUS FUTTERMAN

MR. RAVENSWOOD REPLIES
Deayr Editor:

Mr. Futterman’s letter, together with
two received from different depart-
ments of the Philips’ organization, re-
minds me of a reported conversation
about the relative qualities of various
social groups. Commented one. “There
are good and bad amonyg all of them.”
“He's prejudiced.” said another. who
was strongly imbued with the supposed
superiority of his own group.

That I am not prejudiced against
OTL amplitiers on principle, note my
comments in the last paragraph of the
article (“Is the Output Transformer
Out,” RADIO-ELECTRONICS, January,
1958) : transistors do promise to make
the OTL amplifier really practical.
Myr. Futterman himself states that an
output tube specially designed for it
is really needed. So why do we not have
such a tube tvpe? Surelv because the
natural impedance ranges of tubes and
dynamic loudspeakers ditfer so widely
as to make it impractical.

The most logical impedance-matching
device is the transformer. It does this
job with less inherent distortion than
a tube, and can be designed to avoid
the deficiencies of its early prototypes.
The cost aspect is answered by the
recent twin-coupled design (“High
Fidelity at Low Cost With Twin-Cou-
pled Amplifier,”” RADIO-ELECTRONICS,
November, 1957), to which I called
attention in my penultimate paragraph.
This design also solves the “impossible”
situation relative to including the out-
put transformer in the feedback loop.

To answer Mr. Futterman’s points:

1. Notch distortion: (a) 1 acknowl-
edge that notch distortion can ocecur
with triodes—what 1 pointed out is that
it is less likely; (b) it can also be
eliminated wusing both pentodes and
output transformers; vide McIntosh
and twin-coupled.

2. Fceedbael: Mr. Futterman and
the Philip’s people apparently subscribe
to the *“more feedback the better”
school. Demonstrations have repeatedly
shown by subjective listening tests, that

| well-designed nonfeedback amplifiers, or

ones with little feedback, are credited
with giving “cleaner” reproduction than
types using fabulously large amounts
to achieve such wonderful specifications
—(0.19% or better).

(Continued on Page 20)
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COMMERCIAL OPERATOR

FECC L IcENSE

' A A 4

j» Jobs « Electronics

F.C.C. LICENSE —THE KEY TO BETTER JOBS

An F.C.C. commercicl (not amateur) license is your ticket
to higker pay and more interesting employment. This license
is Federal Government evidence of your qualifications in
electrenics. Employers are eager to hire licensed technicians.

WHICH LICENSE FOR WHICH JOB?

The THIRD CILASS radiotelephone license is of value
primarily in that it qualifies you to take the second class
examination. The scope of authority covered by a third class
license is extremely limited.

The SECOND CLASS radiotelephone license qualifies
you to install, maintain and operate most all radiotelephone
equipment except commercial broadcast station equipment.

The FIRST CLASS radio telephone license qualifies you
to install, maintain and operate every type of radiotelephone
equipment (except amateur) including all radio and tele-
vision stations in the United States, its territories and pos-
sessions. This is the highest class of radiotelephone license
available.

GRANTHAM TRAINING PREPARES YOU

The Grantham Communications Electronics Course pre-
pares you for a FIRST CLASS F.C.C. 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.

LEARN BY CORRESPONDENCE OR IN RESIDENT CLASSES

Grantham Schoo! of Electronics specializes in preparing
students to pass F.C.C. examinations. Correspondence
training is conducted from Washington and Hcllywood;
resident DAY and EVENING classes are held in toth cities.
Either way, we train you quickly and well— NO previous
training required. A beginner may qualify for h:s First Class
commercial F.C.C. license in as little as 12 weeks'

OUR GUARANTEE

If you should fail the F. C. C. exam after finishing our
course, we guarantee to give additional training at NO
ADDITIONAL COST. Read details in our free booklet.

HERE'S PROOF. ..
that Grantham students prepare for F.C.C. examinations in
a minimum of time. Here is a list of a few of our recent
graduates, the class of license they got, and how long it took
them:
License Wks.
Edward Dahl, 7800 Old Chester Rd., Bethesda, Md.. . .1st 11
Griffin Kane, 3125 Wabash Ave., Los Angeles, Calif.. . .2nd 9
Beamon Meares, 1536 17th St., NW, Washington, D.C. 1st 11

Larry Pacifico, 65 Main St., Roseto, Pa:n e . - o lst 12
Tooru Iwahashi, Honohma, Hakalua, Hawaii. ... . .. 2rd 8
Basil D'Imperio, 2223 H St., NW, Washington, D.C.. . 1st 12
John Ward, 407 E. Cowden Ave Midland, Texas. . Ist 10
Herbert Halblg, 315 Park St,, Tupper Lake, NY. ... .. 1st 11
Vregh Godoshian, 312 E. Wllson St., Pontiac, Mich. .. .1st 11
Antone Mello, 68 Union St., Nantucket, Mass.. . ... ... 1st 10

vantham Selool OF ELECTRONICS

Hollywood

. . Hollywood 27, Calif.
Division

Phone: HO 2-1411

for FREE Booklet CLIP COUPON and

—ﬁ————————————-—_-——

1505 N. Western Ave. | T MAIL COUPON TO SCHOOL NEAREST YOU '

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

Grantham Schools, Desk 84-G |

1505 N. Wester Ave. I
Hollywood 27, Cal f.

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

= Ace

mail in envelope or paste on postal card.

Washington D. (.
Division

Name

821 - 18th Street, N.W. |
Washington 6, D.C. | Address
Phone: ST 3-3614 p v State

| am interested in: [[] Home Study, [] Residenf Closses

= R s R B ey, S S S
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. YES!WE HAVE

2
, STILL NO PRINTED CIRCUITRY IN CHASSIS
Even though Dr. Alexander Ellett, head of Ze- ¥
; nith’s research 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

3
‘ %- service headaches and often causes service delays.

Z LESS SERVICE HEADACHES
FOR SERVICEMEN

' Easier to service...more accessihle

zents HANDCRAFTED
‘ service-savir HORIZONTAL
) cunssis with NO PRINTED
| CIRCUITS i tue CHASSIS

Cad

We think it’s worth the extra cost of HANDcrafted standard

circuitry to get the best performance and fewer service head-

aches and so do thousands of dealers who would sooner sell v
customer satisfaction than a price tag.

ZENITH RADIO CORPORATION, Chicago 39, lllinois

The quality goes in before the Zenith name goes on.

Backed by 39 years of leadership in radionics exclusively.

Also makers of Radio, High-Fidelity Instruments and fine Hearing Aids.

18 RADIO-ELECTRONICS
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NO PRINTED

. CIRCUITS IN
ZENITH

TV CHASSIS

ZENITH HANDCRAFTED

STANDARD CIRCUITRY

COSTS MORE BUT IT MEANS MORE
SATISFIED CUSTOMERS FOR
ZENITH DEALERS AND SERVICEMEN

QUALITY BY

ZHENTTH

THE ROYALTY OF TELEVISION
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Difficult acoustic
super-cardioid m

other unwanted sounds disappear when the ESL-SC403 is used for
high fidelity broadcasting or recording of music and speech.

Excellent performance, inconspicuous size, and inexpensive price make
this advanced moving coil microphone additiunally suitable for lecture
and conventions. A high impedance model is designated

halls, churches,
the ESL-SC403H.

FREQUENCY RESPONSE: 350 10 12,000 cps =3 db
DIRECTIONAL CHARACTERISYIC: super cardioid
INTERNAL INPEDANCE: 200 ohms 45,000 ohms

NEW SUPER-CARDIOID

..and super value!

conditions are child’s play for this sensational new
icrophone. Background noise, undesirable echo, and

Write for details on other new ESL microphones.
ESL-SC403 ESL-SC403H

OUTPUT LEVEL: —50 db 2.2 mv/ubar
REFERENCE LEVEL: [ mw/ 10 dvnes/cm?
DIMENSIONS: 2”7 x 1457 x 334"
NET PRICE: $25.50 328

FOR LISTENING AT ITS BEST

Electro-Sonic Laboratories, Inc.

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

i

UNMISTAKABLY -
THE FINEST NAME
IN COMMUNITY [TV

5 VOLTS R. F.

Maximum output

20 db gain minimum
6 me/s bandwidth

Silicon Rectifier N ;
Drives a low band signal thru tube (6252) is used to deliver the full-rated output with-

2Y2 mi. of K-14 type cable

PRICES ARE SUGGESTED USER NET — SLIGHTLY HIGHER IN SOME U.S. AREAS

TELEVISION ASSOCIATES LTD, [

27 Taber Rd., Rexdale,
Ontarie, Conoda

% B.P.F.—BAND PASS FILTER
A multi-stage HI-Q filter incorporating two HI-Q bridged
T traps. Tofal attenuation in excess of 80 db on the trap
frequencies. Will remove adjacent channel 589.50
interference where other devices have failed

5285.00

The H.C.A. is designed for use as a final TY channel
amplifier and provides the highest output of any known
model on the market today, A commercial transmitting

out distortion.

Niest Flease -l we tull daails on the {0 B O 1A

Address
City State or Prov

wWWwWWw.americanradiohistorv.com

CORRESPONDENCE (Continued)

3. Transient performance: Mr. Fut-
terman’s statement here requires qual-
ification. Large amounts of feedback do
serve to reduce transient distortion, but
only one form of it. Often other forms
are introduced by it. Although the
latter forms may not be shown by
standard measurement techniques, they
can be very audible.

I would like to pass on a correction to
Fig. 5 of my article, as noticed by Phil-
ips. The plate-coupling resistor for the
ECC83 comes from the screen of the
upper UL84, not the B-plus line, as
shown. While this arrangement does
give theoretical true phase inversion,
similar to the Peterson-Sinclair circuit
of Fig. 6, my basic point stands:

The audio voltage to ground, which
is responsible for any stray clectrical
coupling that may occur, is still much
greater from the plate than the cathode
of the ECCR83, and the circuit is of quite
high impedance to make it susceptible
to such transfer. This comes back to
Mr. Futterman’s point about tubes.
Transistors provide us with much
lower impedance circuits and make OTL
design much more practical.

HERBERT RAVENSWOOD
New York, N. Y.

WHATS IT ALL ABOUT?
Dear Editor:

With reference to the discussion on
Doppler effects by Messrs. Klipsch,
Janszen, et al, it is puzzling to me,
having listened with innocent pleasure
to reproduced organ music on my
Ultra-Linear and other devices for, lo,
these many, to learn that the literature
rates this effect at the same time as
being both imperceptible and intoler-
able.

With a sincere desire to confuse the
issue further, I (no electronics pundit)
wonder if anybody has considered the
relation between FM effects in repro-
duced music and possibly similay effects
occurring in sound; for example, from
an actual organ. In such a case, doesn’t
the varying velocity of the air in wave
movements at, say, 60 cycles, carry
with it, as wavelets on a tide, a com-
plex, shifting pattern of frequencies
as it strikes the ear? If so, who has
complained? And if these FM effects
are perceptible, or intolerable, is it not
possible to determine the ratio of the
effects in the reproduced music to those
in the original? Or the ratio between
mikeside and the middle of the hall?

How does all the above appear com-
pared to an analysis of the wild and
wonderful sound of a pipe organ in 1
cathedral with uncontrolled acoustics?
The instruments of music are allowed
to retain their ancient peculiarities;
the air will not be denied its eccentric-
ities as a conveyor of sound; the human
ear is variable between individuals,
times and places. Must the mind, itself
fallible in its judgments, now be driven
mad by an endless consideration of
whether a thing is perceptible or not?

ARTHUR QUALEY
La Puente, Culif. END

RADIO-ELECTRONICS
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Radio-Electronics

Hugo Gernsback, Editor

RADIO SIGNALS TO VENUS

. .. Radio to the Planets Is Now Assured . . .

enly bodies is not new. It originated with the

writer in an article entitled “Can We Radio the

Planets ?” in the February, 1927, issue of Radio
News. It was then proposed to send a radio signal
from the earth to the moon and back via short
waves. The calculated elapsed time of the signal
transit was 2.5 seconds to cover the two-way dis-
tance—twice 238,854 miles, or 477,708 miles, to and
from the moon. Nineteen years later, on Jan. 10,
1946, Lt. Col. John H. DeWitt and associated scien-
tists of the US Signal Corps first established actual
radio contact with the moon. The elapsed time was
2.4 seconds. Our original predicted time was 2.5
seconds, an error of 0.1 second. In the article men-
tioned, we also spoke of signaling Mars and Venus,
but refrained from giving elapsed signal time, be-
cause of the extreme complexity of the problem. In
1927, we had little practical knowledge of the pene-
tration of short waves beyond the earth’s atmos-
phere and into space, as well as eventual reflection
of the returning high-frequency waves on the Heav-
iside layer.

It is gratifying to note that in the fall of 1959 man
will at last attempt to signal the planets—Venus
and Mars, not as a stunt but for serious astronomic
and scientific purposes. British radio astronomers,
using the world’s largest radio telescope at the
Jodrell Bank radio observatory, intend to radio-
contact Venus first. The scientists state that they
will have a power output 3,000 times greater than
the average military or airfield radar installation!
Many new and important facts will be learned from
such a series of experiments in bouncing signals
off Venus. One will be the rotation of Venus on its
axis, not known now. Qur closest sister planet is
constantly shrouded in dense clouds. Hence man
has so far not seen the surface of Venus. Its rota-
tion period is thought to be 20 to 30 days—a guess
at best. Radio astronomy via reflected signals may
give us a clue to Venus’ exact time of rotation.

Let us now consider how the scientists will
“shoot” Venus at its inferior conjunction in the
fall of 1959, when Venus will approach within 30,-
000,000 miles of the earth. (The closest approach
was 26 million miles on Jan. 28, 1958.) At the speed
of 186,000 miles a second, the radio signal will take
5.36 minutes to cover the distance out and back
between the two planets (2.68 minutes to go to
Venus, 2.68 minutes to return).

The inherent difficulty with the present-day state
of the art of radio is our inability to concentrate a
beam of radio-frequency signals—the diffusion is
‘"0 great. The same is true of light. With the tre-

“dous distances with which we have to work, the
- spreads. It is as if we aimed a high-pressure
m of water at a distant large football. Most
* water will not hit the object. A large part of

‘hich hits will splash and reflect at different
s and only a comparatively minute amount will
2 back in the direction of the nozzle.

THE idea of bouncing radio signals from heav-

JNE, 1958

It is for this reason that the British scientists
must use a large power output if they hape to get
back an intelligible radio echo signal from Venus.

The Jodrell Observatory radio teleseoDe, the
largest known in the world today, has a great advan-
tage in making these experiments. On aceount of
its large size, it can concentrate the transmitter
power output into a narrower beam and, again due
to its large size, it concentrates the weak echd of the
returned signal more effectively.

If in the future it should become pos:ible to
concentrate and narrow the radio beam further,
much less power would be required to contact the
various planets. Obviously, the greater the cistance
between earth and the outlying planets, the more
difficult the problem of bouncing back signals.

It can be seen from the above that as earth and
Venus pull apart, the distance between them in-
creases rapidly, until at maximum separation—at
superior conjunction—the distance is 161 million
miles. Here it would take the round-trip signal 28.8
minutes to bridge the space. But now the sun would
become an obstacle, partly blocking the path of the
signal,

Would the signal be absorbed by the sun? Yes.
Another interesting and perhaps far-reaching test
would be the effect of the sun’s gravitational attrac-
tion on the returning radio echo. This is xrnown as
the Einstein shift. If, before or after superior con-
junction of Venus, we send a signal to Venus in
such a manner that the return signal comes close
to the sun, the signal should be bent toward the sun.
The Einstein shift has been confirmed with light
rays, but not with radio waves up to now. This,
however, at the present time can only remain a
theoretical consideration. The experiment cculd not
possibly be conducted with present radio fre-
quencies unless we had a radio-astronomical bowl
transmitting and receiving antenna at least 60
miles in diameter!

In the future when we can produce supar high
frequencies of the electronoptical variety, which
approach the frequency of light, it will be possible
to record the Einstein shift electronically.

There will not be very much practical difference
when we try to signal Mars, because the distances
between our two planets are not too great at nearest
approach—about 35 million miles for Mars, 26
million for Venus. We can therefore look forward
to an early radio contact with Mars, too.

What about the further outlying planets? Pos-
sible, but increasingly difficult the further cuc we go.
To bounce a radio signal off Jupiter will take 1 hour
and 10 minutes for the two-way transit; 2 hours,
22 seconds for Saturn; 12 hours, 50 minutes for
Pluto! To hit squarely such a distant plaret, say
Neptune, 2,677 million miles away at its elcsest, is
in itself a difficult feat; for the signal to return to
earth without missing it altogether would be an
achievement of a high order—at least at the oresent
state of the art. —H.G.
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Combining a 2-band transistor superhet radio and a marching
compass gives you a compact, accurate, portable direction finder

RONIG GOMPASS

TO GUIDE YOU HOME

By J. E. PUGH, JR.

(&

A
/!
s &

Mo
EARPHONE

SAND SELECTOR

Completed unit is small enough to

slip into coat pocket.

N e¢lectronic compass is a worth-
while investment for people
interested in outdoor activities
such as motorboating, sailing,

hunting, trapping, berry picking, camp-
ing, hiking or other activity where
there is a possibility of getting lost.
The instrument described here was
designed especially for uses where
portability and ruggedness are impor-
tant. It is housed in a strong Bakelite
case that is easily waterproofed. It is

small, lightweight, scnsitive; has a
sharp null point and incorporates a

built-in magnetic compass. This com-
bination of directional receiver and
built-in compass is a true electronic
compass and not just a radio homing
device. Tt makes a rapid and aceurate
determination of actual position pos-
sible.

The superhet receiver

The receiver is a direction-sensitive
superheterodyne using a class-B detee-
tor and a single audio stage. Two
tuning ranges are used: the broadeast
band (550 to 1,600 ke) and the marine
radio-beacon band (285 to 325 ke). The
broadcast band is used so bearings can

28

be taken from nearly any location and
to provide entertainment while out-
doors.

The radio-becacon band provides an
extra degree of usefulness to boat
owners. It is a desirable feature be-
cause many rivers, canals and harbors
have radio beacons located near their
entrances. Broadcast stations ordinarily
will not permit such close work since
they are seldom found in such a desir-
able location. If the electronic compuss
is used only for nonboating activities,
the marine radio-beacon band can be
eliminated.

A compact, flat ferrvite loop antenna
provides the directional properties
needed for taking bearings on radio
stations. It is mounted parallel to the
length of the case to obtain the null
point when the long axis of the receiver
is in line with the station. The antenna
has a high Q (about 450 to 790 ke)
for maximum selectivity and sensitivity.
A matching two-gang tuning capacitor
tunes the antenna and local oscillator
coil over the band.

The broadcast band is tuned with the
BAND SELECTOR (S1) in position BcC.
When the switch is thrown to MARINE

www americanradiohistorv ¢

Top vicw of the inside chassis
assembly.

BEACON, capacitor C4 is shunted across
Cl-a, C2 and TI1 to drop the resonance
range of this circuit to the radio-beacon
band and at the same time restrict the
tuning range so it iits this narrower
band. Similarly C6 is shunted across
Cl-b, C3 and T2. And C5 is switched
into the circuit to permit more accu-
rate tracking of the oscillator circuit.

Although its value is not ecritical,
C7 may have to be changed to a slight-
Iy different wvalue in some instances.
It must be large enough so the local
oscillator functions properly at the
lowest frequency in the marine band,
but at the same time it must not be so
large that feedback is excessive at the
highest broadcast frequency. Too much
feedback causes the oscillator to gen-
erate harmonics and reception of sie-
nals above the desired range will result.

Agc circuitry

The first three stages use 2N247
drift transistors. These transistors

have high gain through the highest
frequency used and, because of their
very low base-to-collector capacitance.
do not need neutralization. The con-
verter and if stages are entirely con-

RADIO-ELECTRONICS
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- v1,2,32N247 lSTlFT 2ND IFT V4|E B C Vi,2,3
FERRITE ROD ZZSK 00 T4 6 o o INTERLEAD SHIELG >
MARINE BEACON | 60p anT 7 Z_IG " 22 K?_ _ /2:600a AUDIO METAL CASE
T INTERSTAGE RED DOT
Tt F CLASS B TRANS
BG 13 DET CK722
oo 14 P k510 Q) V3o —m 5
10- ¢z Alfvo I v P BLUE = GREEN AF AMPL
. . - Ml ! \
/ |130ppf CA/ 58Ot 1 2=
( ,/ ; i / 20K
= / RFSECTION 2
{ ¢ Cr3sg.o0l
| “ T2 RED
f T$ osc TRANS
1 t
580yp1 S
1 A
l\ .!CI b - b g : 3
o- T- !
78yt / IBOppf Car
5 1=
0SC SECTION 360pf 22K
RI?ZZOK
l
= >3 RIOQ 10K
+T6V R9 100K +T6V g
R1—220,000 ohms C6—9-180 uuf, trimmer (El Menco 463 or equiva- Ts—transistor audio interstage transformer: primary
R2—22,000 ohms lent) 20,000 ohms; secondary, 1,600 ohms (Merit A-2741
R3, 5, 6, 8, 14—1,000 ochms C7—360 puf, silver mica or equivalent)
R4, 12—18,000 ohms C8, 9, 10, 11, 12—.01 pf VI, 2, 3—2N247 (RCA)
R7—39,000 ohms c:z—.om uf, ceramic .. . V4—CK722 (Raytheon)
R3—100,000 ohms Cl4, 15, 16, 17—3 uf, & volts, miniature electrolytic Battery, 5-volt mercury iype (Mallory TR-134R of

R10—10,000 ohms

RlIl—got, 10,000 ohms, miniature, with spst switch
S2 (Lafayette VC-28 or equivalent)

R13—3,300 ohms

All resistors Yo-watt 109,

Cl—tuning capacitor; antenna section,
oscillator section, 10-78 uuf
* 4i~mers on Cl

Ca—1, . ¢ trimmer (El Menco 467 or equiv-
alent)

C5—5-80 puf, trimmer (El Menco 462 or equivalent)

10-130  ppuf;

ventional, while the detector is a class-B
type instead of the usual diode. This
detector provides a worth-while gain
and a de collector voltage that can be
used for ave, since its level is deter-
mined by the rf signal level.

Resistors RY and R10 are part of
the V2 base-biasing network and R10
is also in V3’s collector circuit. The
ave voltage developed across R10 is
applied to V2’s base to regulate its
gain with variations in carrier level.

The audio transformer (T5) is a
subminiature type well suited for this
application. It as well as all other
components must contain a minimum
of iron to minimize errors in the mag-
netic compass. A larger transistor andio
transformer will wot be satisfactory
nnless it is mounted far from the
compass.

The earphone is a high-impedance
magnetic type and is satisfactory where
the signal level is high and the noise
level low. Sometimes, these conditions
may be reversed, making a conven-
tional pair of headphones more desir-
able.

A 5.0-volt mercury battery powers
the unit. It has a 1,000-milliampere-
hour rating and should provide about
500 hours of service since receiver
drain is only about 2 ma. When near
the compass, this battery has a slightly
greater influence on needle deflection
than conventional flashlight cells but,
when mounted as shown in the photos,
its effect is not measurable. The battery
is easily replaced when the bottom of
the case is removed.

All stages use base-bias stabilization
to minimize variations in performance
caused by temperature changes since
the electronic compass will normally

JUNE, 1958

Cl18—I uf, paper, miniature

J—miniature phone jack (LaFayetle MS-281 or equiv-
alent and matching plug)

S|—dpdt rotary (Cenlraiab 1462 or equivalent)

S2 —spst on Rl

Tl—ferrite-strip transistor antenrna for 130-uuf tun-
ing capacitor (Miller 2005 or equivalent)

T2—transistor oscillator coil for 78-106-uuf tuning

capacitor (Miller 2022 or equivalent)

4—transistor if transformer, 456 kc: primary,

25,000 ohms; secondary, 600 ohms (Miller 204|

or equivalent)

T3

Circuit of the four-transistor unit,

be used outdoors and frequently in the
hot sun.

The magnetic compass is a small
marching type. It has a rotatable scale
for ease and accuracy of bearing deter-
mination. A notch and foresight on
the compass let you select landmarks
(when visible) in line with the desired
course.

Let's put it together

All parts of the receiver are mounted
on a long flat aluminum lower plate
and a short flat aluminum upper plate
as in the photos. The unit is fastened
into the plastic instrument case with
a second hex nut and lockwasher on
the threaded switch bushing and with
screws that run through the case into
two threaded holes along the outer
edge of the upper chassis plate.

The compass is mounted near the
front end of the case with the needle
pivot along the center line of the long
dimension. Take your time while align-
ing the compass to insure the best
possible accuracy. The rear mounting
screw is a 6-32 flat head in a counter-
sunk hole to permit the compass cover
to be closed. The front mounting screw
can be a round head but both must be
brass with brass nuts. (Try them with
a magnet.)

The aluminum chassis plates are
shaped to fit the inside of the case
with about 1/16-inch clearance on all
sides. Make sure of this clearance after
bolting to the tuning ecapacitor and
switch but before the complete assembly
of small parts is made. Otherwise,
when the receiver is fastened in the
case, pressure on one of these plates
could upset the alignment by twisting
the tuning capacitor.

www.americanradiohistorv.com

equivalent)
Battery holder {Acme type 49 or equivalent)
High-impedance magnatic earphone
Tuning dial {Lafayette KN-26 or equivalent)
Knob for lfg-inch shaft
Knob for Y4-inch shaft
Bakelite instrument case, 2 x 3% x bl
(Lafayette MS-216 with matching cover)
Marching compass (Lafayette F-15 or equivalent}
Transistor sockets, 5-pin (4)
Miscellaneous hardware

inches

One of the easiest ways to register
the receiver parts with the case is to
drill all necessary holes in the upper
chassis plate. Then use this plate as a
template for drilling the case from the
inside. Be careful while drilling and
avoid chipping. This problem can be
minimized by backing each hole with a
wood block while drilling and by making
each hole somewhat undersize and
bringing it to size with a tapered
reamer.

The tuning ecapacitor is mounted
with its trimmers facing the outer
edge of the chassis for easy adjust-
ment. The adjustment screws should
be about % inch from the outer edge
of the chassis to provide adequate
spacing between their hzads and the
plastic case.

One of the mounting holes on the
rear of the tuning caparitor matches
the corresponding front hole and the
top chassis plate can be used as a tem-
plate to locate this one. The other two
must be located by measurement. If the
same tuning dial is used as shown, the
capacitor shaft will need tc be flattened
slightly on one side but its length will
be satisfactory.

Final assembly

The oscillator coil can be fastened
to the bottom chassis plate if desired
but a better arrangement of terminals
is possible if it is mounted on the top
plate. To do this, remove the metal
mounting clip and cement a threaded
plastic plug in this end. A setscrew in
a threaded hole in the top chassis plate
is then used to hold the coil. A small
hole is drilled in the lower plate direct-
ly below the coil for adjustment.

Mount the antenna by first cutting
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RS UNDERT

Although there is T4

plenty of room, place- ci2

ment of the antenna

and battery is impor-
tant.

RS

Ci4

Side view shows parts
layout between the
two chassis plates. In
this model a small
mica capacitor in
parallel with C4 was
needed.

BATTERY

Tl

its fiber mounting strip about 3 inch
shorter than the antenna. Then retape
the antenna to this strip with their
front ends flush and apply a small
amount of coil dope along the joining
edges. The undercut end allows room
for some parts underneath. A 3;-inch
piece of 3 -inch-diameter polystyrene
rod is threaded for two 6/32 x %4-inch
screws, and matching holes are drilled
in the lower chassis plate. Mount this
piece of rod on the plate and fasten
the antenna to it with polystyrene coil
dope, making sure that the antenna is
parallel to the long side of the chassis.

Capacitors C4 and C6 are positioned
so that their adjustment screws just
clear the battery holder (see photos).
These capacitors are mounted directly
under the range switch with their outer
plates making contact with the chassis.
Their end terminals are soldered to
the switch and their grounded termi-
nals are bent over and soldered together
for rigidity. Examine the ungrounded
plates and rivets to be sure the “hot”
ones are not grounded.

Both these capacitors should be set
to within one-half to one turn from
maximum capacitance before soldering.
Capacitor C5 is mounted in the same
way as C4 and C6, except that it is
insulated from the chassis with a small
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Tt Ri4

C4 ADJUST

PART OF C4

BATTERY

piece of 1/16- or %-inch insulation.

The if transformers are mounted
along the sides of the chassis to reduce
their effect on the magnetic compass,
and the audio transformer is mounted
directly in front of the volume control
with a couple of dabs of cement.

A two-terminal tie point is used for
B-plus and for the RY, C14, T3 junc-
tion. A ground lug is located under the
mounting screw and a No. 20 bare wire
connected to it is used as a ground bus.
This bus is connected to the shield
terminals of the three 2N247’s and
various small parts are grounded to
it along its length. Rubber feet are
mounted on each corner of the case to
prevent slippage if the weather gets
rough.

Steps in weatherproofing

If the electronic compass is to be
used in salt-water areas, some weather-
proofing will be necessary. Even in
fresh-water areas the possibility of
wetting by rain, spray and high humid-
ity and falling overboard will make
such a step profitable. First obtain
some sheet rubber, about 1/32 inch
thick, and cut a gasket about % inch
wider on all sides than the bottom
cover. Now, with a file, trim the base
plate to give a clearance of slightly
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less than 1/32 inch between all of its
edges and the case, and chamfer its
inner edge slightly. Glue the rubber
gasket to the inner surface of the base
plate and allow it to dry thoroughly.

Gaskets made of the same material
can be placed under the compass secur-
ing nuts, under the switech shaft nut
and under the upper chassis securing
screws. The tuning control shaft, the
switch shaft, the volume control shaft
and the phone jack can be gasketed by
splitting soft rubber grommets edge-
wise. Use grommets with a %-inch
outside diameter and '%-inch hole for
the three controls and 3z-inch outside
diameter with a 3/16-inch hole for
the phone jack. In addition, it is advis-
able to spray the aluminum chassis
and if transformer cans with clear
plastic to provide an extra degree of
protection.

Aligning the receiver

The first step is to align the if trans-
formers for maximum output at 155 ke.
An output meter or oscilloscope can
be connected across the headphones, or
a high-impedance de voltmeter to V3’s
collector or the R10, C15, Th-re? | .-
tion for an output indituiur.

After the if transformers have been
peaked, turn the bandswitch to the
broadcast-band position (Bc) and adjust
T2’s core and C3 until the tuning range
covers 550-1,600 ke. This is done by
alternately adjusting T2’s core at 550
ke and C3 at 1,600 ke until both ends
of the range fit the dial. Next adjust
C2 for maximum output at approx-
imately 600 ke and check for satis-
factory tracking at 1,400 ke. If C2 has
to be decreased for maximum output
at 1,400 ke, bend the slotted plates of
Cl-a outward and then readjust C2 for
maximum output at 1,400 ke. Now
adjust for maximum output at approx-
imately 600 ke by simultaneously vary-
ing the tuning capacitor in very small
steps and adjusting T2’s core until the
maximum is found. Alternately repeat
the C2 adjustment at 1,400 ke and the
T2 core adjustment at 600 ke until
maximum output is obtained at both
points.

The next step is to align the radio-
beacon band. Throw switch S1 to RADIO
BEACON and alternately adjust C6 at
285 ke and C5 at 325 ke until this
range fits the dial. Next, adjust C4 for
maximum output at approximately 290
ke and check for satisfactory tracking
at 320 ke. When aligning this band,
do not touch the core of T2, C2, C3 or
the slotted Ci1-a plates, as these parts
are adjusted only for the broadcast
band. When alignment is completed,
you can calibrate the dial.

How to use it

When the electronic compass is com-
pleted, check its accuracy by obtaining
the null point on a visible station and
at the same time checking to see that
the station is directly in line by using
the sights on the compass. If possible,
check stations at various frequencies

RADIO-ELECTRONICS
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in both bands. These checks should be
made some distance from the station
antenna and well away from any shore
line, electric or telephone lines, metal
buildings, or automobiles for maximum
accuracy. In addition, hold the compass
with the hands away from the antenna
end of the case.

The overall accuracy of the electronic
compass depends on antenna pattern,
compass accuracy, compass alignment
with respect to antenna, size and
proximity of metal objects, and the
nearness of a shore line and the station
antenna. The compass error including
alignment error should be very small.
If any sizable error should be present,
it can be compensated for by adding
or subtracting a correction factor.

To use the electronic compass with
the least amount of error and confusion,
obtain a map of the area in which you
will be operating. First mark a North—
South line through the section of the
map to be used and locate all the radio
broadcast and beacon stations in your
area on the map. Now set the North
mark on the compass card under the
red hairline, align one edge of the elec-
tronic compass case with the North—
South line on the map, and rotate the
map until the compass card North is
aligned with the North end of the
needle.

This orients the map so its North
is pointed North. Now rotate the elec-
tronic compass (but not the map) to
obtain a null on a station of known
location, place one edge of the electronic
compass to intersect with this station
as located on the map while maintaining
the null and draw a line through the
station along the edge of the case. Do
the same with a second station. The
point where the two lines intersect is
your location. Now that you know your
location, it is a simple matter to get
home either by following a plotted
course to the desired point or by riding
the null straight in if one of the
stations is near your destination.

Satisfactory results can be obtained
without the map. Simply use the com-
pass to orient yourself with respect to
North and then take compass readings
on the null points of two stations of
known location. The compass card is
calibrated in degrees (0 to 360) and
also has the usual N, E, S, W markings.
Therefore, the readings on the two null
points will immediately show you where
vou are with respect to the two sta-
tions. For greatest accuracy, keep your
hands away from the antenna end of
the case.

After making several trial runs
using both methods, you will be able
to decide which you prefer—with or
without the map. However, try using
the electronic compass each time you
are engaging in your favorite outdoor
activity, even in clear weather, to
become completely familiar with it and
to gain confidence in its usefulness.

For those who are interested, the
US Coast Guard publishes lists of
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lights for the US coastal and Great
Lakes areas. These light lists include a
chart and tables of the various radio
beacons including their frequency,
identification code and location. Write
to the Superintendent of Documents,
Washington 25, D. C., for information
and prices.

Final notes

Sensitivity, on the broadcast band,
will be adequate for nearly any condi-
tion, but the radio-beacon range may
need a slight boost if there are no
nearby stations. In such cases, try a
5- or T-inch ferrite antenna instead of
the 23 -inch one used in this model.
This longer antenna will also increase
the sharpness of the null point. A sec-
ond if amplifier can also be added if so
desired. This stage is identical with
the V2 stage, except that the resistor
corresponding to R6 should be about
3,300 ohms.

A speaker can be included by adding
a pair of CK722’s in a conventional

RADIO

push-pull class-B output stage after
V4. Also a null-indicating meter can
be added to V3's collector circuit to
obtain a sharper null reading. All of
these changes will require a somewhat
larger case and will cause a slight loss
of portability.

(When adding a speaker or null-
indicating meter to the direction finder,
be sure to mount them in a place where
their magnets will not disturb the
magnetic compass. It might be advis-
able to install the meter and speaker
in a separate box connected to the
receiver by a cable.—FEditsr)

For some uses it may be desirable to
attach a leather or plastic shoulder
strap to two brass screws mounted on
the sides of the case, below the com-
pass but above the receiver chassis.

Where you want to eliminate the
radio-beacon band, delete S1, C4, C5
and C6. The tuning capacitor shaft
can now be aligned with the center of
the chassis, or the extra space can be
used for a speaker. END

Communications In a Hurry

ENNESSEE stands ready to meet

any emergency—flood, tornado,
forest fire or explosion—with its unique
mobile disaster communications bus.

Moments after arriving on the scene,
the bus offers six radio sending and
receiving sets which can operate simul-
taneously, first-aid equipment, a gener-
ator which can supply outside power
and an emergency field kitchen.

The unit, operated by the Tennessee
Highway Patrol and Civil Defense Or-
ganization, is available for use any-
where in the state and surrounding
states.

The planning of Capt. P. E. Griffith,
of Nashville, Tenn., made it possible to
jam so many features into so little
space. Captain Griffith heads the com-
munications division of the Tennessee
Highway Patrol which also handles
communications for the State Highway
Department and Civil Defense.

The bus is divided into three com-
partments, all in radio contact with
each other. The front section houses the
driver and six radio booths. From here,
six radiomen can simultaneously direct
operations of six service units.

The center compartment houses 10
transmitters which enable the center to
use 40 frequencies, including those of
public-service groups both in Tennessee
and surrounding states. This section
also contains the kitchen unit. Room
was made for the field kitchen, Griffith
noted, because frequently rescue work-
ers at tornadoes and similar emergen-
cies had gone 15 hours without food.

The rear portion holds first-aid equip-
ment, including a respirator and gener-
ator. The generator can be rigged to
supply power outside—to a hospital, for
example.

The bus has two complete public-
address systems and outside plugs to
supply power to other electrical units.
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Telc-Vue Towers, St. Petersburg, Fla.
This Tennessee Highway Patrol
and Civil Defense mobile com-
munications unit is equipped to
handle any emergeney.

Everything is geared to place units in
operation almost instantaneously on
arrival at the disaster scene. For ex-
ample, the Tele-Vue aerial towers lie
flat along the top of the bus while it is
in motion. But as fast as cranks can be
turned, they are hoisted to vertical
positions and a seconed set of cranks
swiftly telescopes them up to 45 feet
in height. The bus cost $14,442.
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Miniature fived-frequency super-
regenerative receiver that can be
held in the palm of your hand. May
be set for frequencies betiween 30

and 45 mce

w4ATRANSISTOR
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Pocket/'Police Receiver

By EDWIN BOHR

HE idea of owning a police receiver

is always intriguing. Interest spans

all age groups from children to

grandparents. There is a thrilling
vicarious experience; listening to emer-
gency broadeasts is exciting to all but
the most blase.

Added to this, we have an extra-
special police receiver. It is hand- or
pocket-size and completely transistor-
ized. Its operating frequency range is
about 30 to 45 me.

The small size makes it ideal for
auxiliary police, Civil Defense work-
ers, merchant police, ambulance crews
and the like. Also, it is just the thing
for those who like to know what is
going on.

The cireuit is simple and there are
few parts (see diagram). One of the
transistors is a surface-barrier type.
It is used just like a p-n-p fused-
junction type. However, SB units can
operate at very high frequencies.

The SB transistor is used as a high-
frequency superregenerative detector.

The other two transistors are audia
amplifiers.
The receiver, as illustrated, is a

fixed-frequency type. Tuning can be
changed only by adjusting C1 through
a hole in the case, and even the amount
of superregeneration is set at a fized
value. These are desirable features,
since they eliminate controls.

Receiver sensitivity

To appraise its performance, here is
a report on the receiver in use. How-
ever, bear in mind that signal strengths
vary tremendously in this type of
service.

From experience, the audio output
is strong and clear 5 miles from a
central police transmitter. Reception is
usually good, even without an antenna.
Reception of patrol cars or utility-
truck transmissions is another matter.
Unless the vehicle is very close, audio
is weak and garbled.
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This circuit has been used with a
third audio stage and a small speaker.
Still, earphone operation seems prefer-
able for one-man listening. If a third
stage is added for speaker operation,
considerable audio decoupling is neces-
sary to eliminate motorboating.

Detector circuit

The superregenerative detector is
the receiver’s nerve center. Super-
regeneration develops tremendous am-
plification in a single stage.

Inherently, the superregenerative de-
tector is not very selective. Also, it has
a natural automatic volume control
action.

With rare exceptions, the stations in
the 30-60 mc¢ band are narrow-band
frequency-modulated, The pocket police

receiver picks up these stations by
slope detection.
Because the detector 1is broadly

tuned and the frequency swing is very
small, audio output from the detector
is low. This makes the two medium-
gain audio stages necessary.

The  superregenerative  detector’s
selectivity can be sharpened somewhat
by setting the value of superregenera-
tion carefully. In fact, it must be set
for greatest selectivity for really good
performance. This procedure requirex
a signal generator and is explained

The maximum frequency at which
the detector will superregenerate de-
pends upon the Q of the coil, transistor
characteristics, the value of C2, the
position of the coil tap and transistor
bias.

To operate the receiver at 40 mec or
higher, you may have to juggle or vary
all of these values for maximum super-
regeneration.

High-frequency performance is par-
ticularly dependent upon coil L. For
this reason, we will give it special
mention. First, the coil must be kept
away from the sides of the case, trans-
formers and other metal parts. If at all
possible, use a larger metal case, a
plastic case or no case at all. Test the
circuit before placing it in a case.

The receiver I built operated up to
45 mec before placed in its case. In the
case, it works to about 39 me. I used
a selected, hot-performing 2N316/SB-
103 transistor. Othev units may not
perform as well.

A lot of experiments were carried
out with some of the completely
shielded miniature iron-core coil forms
now available. These would do away
with effects caused by nearby compo-
nents. But, because their perforniance
was lower initially, they made no im-
provenient.

I found the Miniductor type coil gave
Coil L consists of 7

CK72] 2N47, 2N207,2N346

later. the best results.
2N346/SB-103
JEPANT SUPERREGEN DET TN
L )
O A
CT NOT USED R4
=
2K
10K
14
sl 4Rs 1
2/6VT4 QATK 5 V3 AUDIO AMPLIFIERS
1 2N47,2N207,CK721,2N34
R1—2,200 ochms

R2—15,000 ohms (see text)

R3—1,000 ohms (see text)

R4, 7-—100,000 ohms

R5, 6, 8—4,700 ohms

All resistors 1/>-watt 109%,

Cl—3-36-puf trimmer (Bud MT-833 or equivalent}
C2—.05 uf ceramic, subminiature type
C3, 4—.002 uf, disc ceramic

C5, 6—2 uf, 6 volts, miniature electrolytic
C7—0.1 uf ceramic (see text}

Ji, 2, 3—pin jacks

L—7 turns, tap at 2/ turns {Barker & Williamson
type 3003 Miniductor)

S—dpst slide

T—driver transformer; primary, 10,000 ohms; second-
ary, 2,000 ohms ct (Argonne AR-109 or equivalent)

V1—2N346/5B-103 (Philco) i

V2, 3—2N47 (2N34, CK721, 2N207 may be .subshfufed)

Battery, 6.5 volts (Mallory TR-165R or equivalent)

Terminal board

Case

Miscellaneous hardware

Circuit of the miniature receiver.
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turns of a B & W No. 3003 coil, tapped
at 2% turns. This coil is 1% inch in
diameter, with a pitch of 16 turns per
inch,

Resistors R2 and R3 control super-
regeneration. I found that, with fixed
frequency operation, fixed values of
resistance can be used. For each indi-
vidual receiver and frequency, how-
ever, these wvalues will have to be
changed for best performance. Either
decrease R3 or R2. (Decreasing R2 has
an opposite effect from decreasing R3.)

To make superregeneration variable,
substitute a 1,000-ohm potentiometer
for R3 and connect the center terminal
of the control as indicated by the dotted
lines in the schematic. Also, decrease
R2 to 10,000 ohms.

Capacitor C2 should be a subminia-
ture ceramic. The rather large value
for C2 is necessary for superregener-
ative action.

Another essential is transformer
coupling. The transformer character-
istics have an effect on the detector’s
quench action. The Argonne AR-109
or something very similar should be
used.

Only surface-barrier transistors will
work properly in the detector circuit.
The 2N346/SB-103 made by both
Philco and Sprague is satisfactory (so
are the military types 2N128 and
2N129).

The prices of surface-barrier tran-
sistors have recently been reduced.
Now they do not cost much more than
high-frequency junction types.

Audio amplification

The two audio transistors have
medium beta (current-gain) figures—
about 40 to 45. Any other p-n-p tran-
sistor with about the same gain is
suitable. T used 2N47’s, but as this
transistor has been discontinued you
may not be able to get any. The 2N202,
2N34 or CK721 can be substituted with-
out making any cireuit changes.

Direct-current feedback  stabiliza-
tion is used. While this is not as good
as having emitter stabilization, it is
sufficient and saves the space occupied
by two emitter bypass capacitors.

The feedback does not compensate
for individual transistor variations,
but it does hold temperature changes
of the collector current to a reasonable
amount. The circuit works like this:
If collector current tends to increase
because of temperature effects, col-
lector voltage decreases because of the
drop across the collector load resistor.
This, in turn, tends to decrease the
base bias current and reduces the total
change considerably, This bias method
is infinitely better than just a single
resistor from the base to the supply
voltage.

Collector voltage of transistors V2 and
V3 should read —3 volts (0.5 volt)
using a 20,000-ohms-per-volt meter. If
higher, decrease the value of R4 or
R7, as the case may be, to decrease the
collector voltage and vice versa.
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The tuning

4

C ADJUST.

adjustment can be recached throagh a hole
in one side of the case.

MERCURY BATTERY
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Three subassemblies make up the completer] receiver.

Most of circuit’s
components  are
mounted  on  a
small phenolie
terminal card.
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If a 2,000-ohm earphone is used, R7
may have to be reduced to about 47,000
ohms.

You may find that listening is more
comfortable when the optional capaci-
tor C7 is added. Capacitor C7 sup-
presses the wultrasonic quench fre-
quency before it reaches the earphones
or overloads V3.

A small terminal card simplifies con-
struction. The components are wired
to the card. Then the card is bolted
into the case with four brass standoff
spacers. )

The TR-165R mercury cell is
clamped to the case cover with a piece
of strapping material. Of course, a
capacitor clip or battery holder could
also be used.

My antenna is a heavy piece of
Copperweld wire, about 12 inches long,
that plugs into the antenna jack. In-
creasing the antenna length does not
seem to improve reception very much.
Too much antenna length will load the
oscillator and reduce the maximum
working frequency.

Final check

For reception of narrow-band FM,
detector superregeneration must be set
for maximum selectivity. To do this,
a signal generator is necessary. As-
suming the set is working, a hiss or
frying sound is heard when the de-
tector is superregenerating. With the
antenna connected, tune the receiver
to the carrier frequency. This is found
by setting the generator at the carrier
with tone modulation. Now, rock the
tuning capacitor C1 back and forth and
adjust the value of R3 until the sharp-
est selectivity is obtained.

Turn off the generator and listen for
a police carrier. The instant the carrier
is heard, turn C1 wvery slightiy for best
reception. This is necessary to account
for inaccuracies in the signal gener-
ator’s calibration and because the dec-
tector must be tuned to one side of the
carrier for slope detection. In other
words, best audio will not be obtained
with the detector tuned exactly to the
carrier.

If the detector does not superregen-
erate, check the connections to the sur-
face barrier transistor. It is easy to
confuse the emitter with the base lead.

Next, check the transistor voltages.
There should be about 6 volts from
ground to collector and, very roughly,
0.1 volt from emitter to base. The base
should be negative with respect to the
emitter. Also, check to see that none
of the parts have been omitted.

When the receiver is first connected
to the battery, set R3 at maximum re-
sistance. This protects V1 if the battery
is inadvertently connected with wrong
polarity.

The pocket police receiver gives the
constructor a new project, but it is not
something for the beginner. I recom-
mend the circuit only to those who have

had some previous experience with
transistor circuits and vacuum-tube
superregenerators. END
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Radio Runs on Low Voltagc

By WARREN J. SMITH

With slight modifications, 3-way portable radios
can be made to work on line voltage as low as 90

HREE-WAY portable radios often
sucecumb to osecillator instability or
failure when operated on the Ilow
line voltage in my locality (90 to
95 volts). These receivers almost inva-
riably have a 1R5 or similar converter
tube which is extremely sensitive to
line-voltage fluctuation. The 1R5 can-
not tolerate a drop in screen voltage of
more than 10 to 15% without some ill
effects. Filament voltage tolerance is
even more critical. Although normally
operated from 1.4 to the rated 1.5 volts,
the tube functions erractically or not
at all when filament voltage drops to
1.2 or 1.15. Many other portable radio
faults not so readily apparent, such as
low gain and poor sensitivity, can also
often be attributed to low line-voltage
operation.
To correct for inadequate supply
voltage, 1 simply reduce the value of

where E.max and E.min are the meas-
ured maximum and minimum extremes
of rectifier output voltages at point
A, E: the total voltage drop of the fila-
ment string.

Substituting actual values for line
operation in our area (for the Emerson
portable shown in the diagram):

R1— ( 84.7 -2!- 89.1
.05

The closest standard resistance value,
1,500 ohms, is much too small. There-
fore a series, a parallel or series-paral-
lel combination of resistors must be
made up. In this particular instance I
used a series combination of standard
values—1,500, 100 and 2.2 ohms for a
total of 1,602.2 ohms.

In the portable used as an example,
the dropping resistor in the B-plus line

) — 6.8 = 1,602 ohms

SEL RECT 3v4 s 193 1rs
+ 1200 A RL 2.2K 6.8V 6.3 UDI0 QUTPUT IF AWPL - AUDIO CONY
047" RERT,
17VAC o047
TOTAANSFER SW €00
' 27K
873,
+ 1+ oV +
40 40 = 250pf
05
T T T2 | 2
TO TRANSFER & ON~OFF SWITCHES TO TRANSFER SW . CH;J”Asss

Power supply circuit of an Emerson portable. Parts
shown in dashed lines replace existing components.

the power supply’s dropping resistors
or eliminate them. Resistance changes,
as illustrated in the diagram, let this
particular portable operate satisfae-
torily, while previous operation was
extremely unstable and erratic. Normal
battery operation is not disturbed by
this type of modification since the al-
tered circuitry is switched out with the
ac-dc rectifier cireuit.

Use a Variac or similar variable ac
source to determine the dc output volt-
age of the selenium or vacuum-tube
rectifier (points A and B in the dia-
gram) with a normal input voltage of
117. (This information usually appears
in the manufacturer’s service notes, but
it is best to make your own tests.)
Next, measure the rectifier output volt-
ages with an ac input voltage equal to
the minimum and maximum extremes
of line-voltage variation in your par-
ticular area. Then, from the follow-
ing formula, determine the total value
of filament-dropping resistance (R1)
needed.

Rl = ( E.max + E.min ) — B,

2
.05
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was unnecessary because an ac input
of 90 to 95 volts (our line voltage) pro-
duced a variation of 84.7 to 89.1 volts
at the rectifier output for an average
of 86.9 volts. This represents a drop of
only 1-6% in the B-plus voltage com-
pared to the previous example of 12—
23 % with the 1,500-ohm dropping resis-
tor. (A small, low-de-resistance choke
was wired in the circuit in place of the
dropping resistor for filtering purposes
—its resistance is negligible but it does
provide a margin of safety.) If a drop-
ping resistor in the B-plus line should
be required, use the following formula
to calculate its nominal value:

( E.. — Ew )
R.

where E.. is the average of the low line
voltage as determined from

E.max + E..min)

2

E.. is the normal voltage at point A
and E., is the normal voltage at B with
an input of 117 volts ac and R. the
original value of the B-plus dropping
resistor (R2). END

R2 =
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A little detective work is all it
takes to pin a model number on an
uninarked chassis. Just follow the
Old-Timer along as he shows you
how

HE Old-Timer grunted loudly as

he burned the tip of the finger he

had unwisely poked into the small

TV set he was working on. “Oww!
Dad-burn it!” he grumbled. “I’ll bet
you I know what would be good useful
equipment for a TV man—a set of as-
bestos fingers! Ouch!” and he sucked
the damaged digit. The Young Ham,
meanwhile, sat quietly at his end of the
long bench, his erew-cut head bent over
a car radio. Suddenly, he exploded.

“Darn it all!” he glared at the little
chassis. “Why can’t people put model
numbers or somethin’ on their radios!
You’d think they were ashamed of
‘em !’

“Well, some of ’'em may be, and some
of ’em ought to be,” agreed the Old-
Timer, looking up. “What’s your
trouble, Junior?”

“Aww, this little stinker!” growled
the Young Ham. “No model number,
no nothin’! This resistor’s burned out,
and I can’t find anything on the set.
How the heck do they expect us to fix
’em if you can’t find out something
about ’em?”’

“Get out your crystal ball!” The
Old-Timer grinned. “Let’s see it.” He
got off his stool and ambled down to
the end of the bench. “Ohh. That
oughta be simple. I've scen several of
them before.”

“Well, I haven’t!” burst out the
Young Ham. “I can’t tell beans from
bones about it!”

The Old-Timer smiled at the young
man’s use of one of his own favorite ex-
pressions and studied the set closely.
“Well, now, look here,” he said, point-
ing into the upturned bottom of the set.
“See that bypass? Says ‘Bendix’ on it,
very plainly, don’t it? Transformer
does, too. Don’t that tell you some-
thing?”

“OK, OK! So it’s a Bendix, but what
model? I’ve looked over the whole thing,
case, lids and all, and I can’t find any-
thing on it at all!”

“Hang on, help’s comin’,” said the
Old-Timer, reaching up to the well-
filled bookshelf that ran the whole
length of the shop. “You remember
what kind of a car you got it out of,
con’t you?”

’
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IDENTIFY

CHASSIS

By JACK DARR

“Ford,” said the Young Ham. “’53
Ford.”

“Now, lessce; Chrysler, General
Motors, Ford! Here we are,”” and he
pulled a service manual down. “Now,
look. Here’s a Rider manual covering
all the Ford radios from quite a ways
back. ’53 Ford, you say. Lessee. ’52,
’52. Here. Sce? Here’s a picture of the
front of the set. See? Looks somethin’
like it, wouldn’t you say?”

“Yeah! That’s it!” said the Young
Ham. “Now, let’s see what that resis-
tor was, before it burned up. Here it
is. 1,800 ohms. Now, by golly!”

“Ah, Junior,” said the Old-Timer
quietly. “Ain’t you a mite previous. Are
you sure that’s the same set?”

“Sure. Look at that front panel and
the controls. Same set, see?” and the
Young Ham pointed at the photograph.

“Well, that’s true, but there might
be one little difference. There was three
people made Ford radios that year,
Sylvania, Zenith and Bendix, according
to the book. The one you're lookin’ at
happens to be a Zenith. Since when did
Zenith start usin’ Bendix capacitors
and transformers? Huh?”

“Huh? Oh! I see what you mean,”
said the Young Ham sheepishly. “Got
too previous, didn’t I? Now, let’s see in
the Bendix set. Hmm. 1,000 ohms.
Oopps!”’

“Yeah, vou did get a mite quick,”
agreed the Old-Timer. “Now, you see
what too much speed can do. It’s a good
idea to check up on everything hefore
you make any rash moves, especially
in a case like this!”

“Tell me, why in the world don’t
people put the model numbers and the
maker’s names on their radios and TV
sets?” asked the Young Ham, as he re-
placed the resistor. “You’d think they
were ashamed of ’em!”

“Junior, that’s somethin’ that’ll never
be known, I guess,” opined the Old-
Timer, as he replaced the cover on his
little TV set. “That problem’s puzzled
radiomen since 1920, and it would have
before that, except they didn’t begin to
make sets until that year! Only way
you can find out anything about ’em is
by a long and painful process of deduc-
tion. Got that resistor in yet? I want
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a coke, while I let my fingers cool off.
Danged little tubes sure do run hot!”

Let's go for a coke

He was answered by a burst of rock
and roll musie from the car radio, and
the Young Ham snapped it off. Leaping
up, he announced, “I'm ready! Let’s
Q,'()!”

The pair trotted down the loag hall
and out the back door. As they crossed
the alley and took their regular short-
cut through the drugstore, the Young
Ham said, “Gee, I wish I could tind ’em
that quick! I’d have been hunting all
day, and you found it in just a s2cond!”

“Hi, Hop!” said the Old-Timer, as
they passed the pharmacist at his pre-
scription counter. “How’s the poison
shop today?” Ignoring the rude reply,
they passed on out the front door and
across the street. When they were
seated at a table in the soda shop, the
Old-Timer got around to replying to
the young man’s question. “Well,
Junior, it ain’t so much a matter of
genius as it is a combination of experi-
ence and patience,” he explainec. “Time
vou’ve had that button nose into as
many of the things as I have, vou’ll be
able to recognize ’em on sight, too. Main
thing is, vou gotta take advantage of
every little clue you can find as to who
made the thing and when.”

“Maybe so, but what do you do when
vou find a set that hasn’t got any clues
as to who made it?” asked the Young
Ham.

“They ain’t no sich,” said -he Old-
Timer, truthfully but ungrammati-
cally. “I don’t believe it’s possible to
build a set without leavin’ some kind of
a clue. Y’see, the only ones w2’ll have
trouble with is the sets from the mail-
order houses and other outlets like that.
They don’t build their own sets; they
buy ’em from the manufacturers who
make a business out of makin’ sets just
for such people. In fact, there used to
be set makers who sold more scts under
other people’s names than they did
their own—Wells-Gardner, for in-
stance. Haven't seen one with their own
name on it for more than 20 y=2ars, but
there was more WG’s than you could
shake a stick at. Sears Roebuck, Mont-
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gomery Ward, Walgreen, Spiegel—
everybody at one time or another sold
Wells-Gardner sets, I reckon!”

“Well, what do you do then?” asked
the Young Ham. “Hey, how about a
coke over here?” He pounded the table,
then ducked quickly as the waitress
flung a water-soaked paper napkin at
hin,

“Well, Y’see . . . glupff!” said the
Old-Timer, as the wet paper wad took
him squarely in the mouth. “Hey!
Phoo! How’d I git into this argument?
I’'m just an innocent bysitter!”

The waitress rushed over and
mispped the Old-Timer's face with her
apron, much to the delight of the Young
ITam, then brought their cokes. The
Old-Timer stirred his, then tasted it,
gingerly. “Well, that takes the taste
of that paperwad outa my mouth,” he
commented.

“Wow!"” said the Young Ham. “They
sure do make it cold!” and he ducked
again. This sally was ignored by bot}
waitress and proprietor, and the two
finished their cokes in peace. Going
out the door, they trotted back across
the street, through the drugstore and
back to the shop. Reaching up to the
bookshelf, the Old-Timer took down &
thick blue-backed book out of a =ct
there. Opening it on the bench, he lo-
cated a diagram,

“Here’s a good example of what 1
mean, about some of those old-timers,”
he said. “See here? Here's a Secars
Roebuck set listed under their trade
name, Silvertone. Now, looky here,”
and he turned to the back of the book.
“See? Under Wells-Gardner, here's the
same set—Look at the tube lineup, the
cireuit and so forth.”

“Yes, I can see that,” said the Young
Ham, “but how are you going to tell
just who made the thing if you've never
seen one like it before?”

“Well, that's the hardest part,” ad-
mitted the Old-Timer, “but there's a
kinda method you can use on all of ‘em
and find out what you've gotta know.
It’s a kinda combination of every little
thing you can see: the cabinet, the
chassis, the tube lineup, the general ap-
pearance of the set and everything
else about it. If they all agree, then
you’re home free. Some people use a
code in the model numbers, that’s a big
help. Montgomery Ward’s Airlines,
f'rinstance, since about—lemme see,
1939, I think. Yeah. See here?” and he
pointed out a listing in the index.

“How can you tell anything by
that?” asked the Young Ham. “Just
looks like a mess of numbers to me.”

“Nope; they're just full of informa-
tion, if you know how to read ’em,” said
the Old-Timer. “Look at this model
number here. ‘93BR508A.” Turn the
first two numbers around and you've
got the year it was made: 93—1939.
Then the ‘BR’ tells you that it was
made by the Belmont Radio Co. or, if
it was ‘WG,’” by our old friend Wells-
Gardner, and so forth. That'll help, if
you can find the year it was made.”

“Where do you go from there?” asked
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the Young Ham. “Even if you do know
the year, how do you find it in all that
stuff,” indicating the 20-foot bookshelf,
filled with manuals.

Lots of service data

“Well, that’s not too hard, either,”
said the Old-Timer. “All these Rider
manuals are roughly numbered ac-
cording to the year they came out, be-
ginning with Vol. 1, which came out in
1930. So, if you wanted a set made in
1040, you’d be like to find it in Vol. 10,
and so forth. Feller needs a pretty com-
plete set of all the service data he can
git his hands on, to do much of any-
thing with this kind of work.”

“Well, you've got that, I'll say that
for you,” said the Young Ham, eying
the well-filled bookshelf and the stacks
of assorted service information which
covered nearly every flat surface in
the shop.

“Yep, I have,” admitted the Old-
Timer. “And I use it all at one time or
another too. Tell you what though. One
of these days I'm gonna git in here and
straighten out all of this stuff and file
it like it oughta be! Lessee now, where
were we?”

“You were talking about Airlines,”
said the Young Ham.

*Oh. yes. Now, look here. Here's
another helpful soul—the Truetone
sets sold by Western Auto Stores. They
give you model numbers with codes in
‘em. too. See this one? Model
D-1161WG: ‘Factory No. 6C18-3." This
neans Wells-Gardner again. If it was
BRC, Belmont; DRT, Detrola, and so
on, just like the others. Then, you can
Jook this up under Wells-Gardner
and probably find it listed under model
6C1R.”

“Tube lineups are helpful, too,” he
continued, “especially on the older sets
and once in a while on the new ones.
Take this guy here, f'rinstance. Look.
He's used a 12J5 as an oscillator and a
128A7 as only a mixer tube, instead
of using the 12SA7 as both. Well, all
you have to do is look through your
manuals until you find somebody else
using the same circuit with the same
tubes, and you’ve got him. Lots of other
little peculiarities like that, if you take
the time to look ’em up. Certain de-
signers have certain habits and the
chances are they’ll use ’em over and
over again, for several years, anyhow.
If a certain guy uses a kind of trick
circuit one year, you can be fairly sure
that you’ll find the same circuit in sev-
eral sets, especially if it works fairly
well !”’

“You mean they use the same circuits
in all the sets?” asked the Young Ham,
with a bewildered look.

“No, not at ail,” answered the Old-
Timer. “What I meant was just certain
parts of the circuit, like the if’s, the
oscillator stage, the front end and so
on. Take Philco, for instance. One year
they used an if stage with a little terti-
ary winding in the if amplifier screen
circuit. Well, they used that same cir-
cuit for at least three years. So, if you
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had if troubles and couldn’t find the
right diagram, you could look up the
same circuit in another set, even if it
was a year later. Sce?”

“Oh, I get it, now,” said the Young
Ham: “You can kinda make up enough
information to get what you need, even
if you have to use the diagrams of sev-
eral different sets!”

“Now you're getting the idea.” The
Old-Timer applauded. “It’s not where
you find it, but what you find! There's
a heck of a lot more service informa-
tion available now than there was when
I started, too. Why, they’re even past-
ing schematices inside the cabinet on a
lot of sets now, and that's a big help.
TV sets, well, that’s a different story.
A TV set’s a heck of a lot more com-
plicated than a radio, and there’s still
a heck of a lot of variation between
makes as to the different circuits.
Thank goodness, they're beginning to
settle down some by now, though. Dif-
ferent manufacturers are beginning to
use the same circuits in the same places,
with only minor variations here and
there. Like the high-voltage supply—1
guess about everybody uses the same
general circuit by now. You don't find
any more line-voltage supplies with the
tremendous transformers, or rf power
supplies with the separate oscillators
and stuff like that, that we had in the
early-day sets, and hurray for that!”

“No, sir, TV sets are not all alike,
vet,” agreed the Young Ham. “Not
with all the funny tubes they're coming
out with now.”

TV set clues

“Well, that’s sometimes a hindrance
and sometimes a help,” said the Old-
Timer. “Some manufacturers have a
habit of using certain tubes. That'll
help you identify their sets, no matter
what name they’re under. For instance,
Zenith used the 6BN6 tube as the sound
discriminator for several years and no
matter what set you had, if it had a
6BN6, chances are it was a Zenith.
Now, we've got the same situation in
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TV that we had in radio. Different
makers are selling sets to chain stores,
mail-order houses, and so on. The only
way you can tell what kind of a set it
i3 is to give it the same treatment. Look
it over carefuly, check for brand names
on the tubes, transformers and so forth.
Look at this one here. This is an easy
one.” The Old-Timer indicated a small
TV console in the finished-work depart-
nent. “Says ‘Truetone’ on the cabinet,
but look at it closely. What does it look
like? We've had several of them in here
lately, from ol’ Walker’s, down the
road. Recognize it?”

“Why, it looks just like those—Oh,
what was the name of that set—Oh,
ves! Raytheon! That’s what it is, a
Raytheon!” said the Young Ham, ex-
citedly.

“Kee-rect the first time,” said the
Old-Timer. “You’ll also find that same
set under Silvertone—had one the other
day, out on 15th St. And, you know O’
Dinghat’s Stewart-Warner? The Gas-
man’s? The 9300 series? I found one of
them the other day, carrying a Silver-
tone nameplate, but it was a Stewart-
Warner 9300 ’cause the first thing I
spotted was that characteristic heavy
metal bridge over the yoke. That's
another thing you want to remember.
Look for characteristic construction
features—like that bridge, or some-
thing distinctive. For instance, mayvbe
some company always mounts their
tuners way out to the side, actually off
the main chassis. That's a trademark.
Maybe they use a certain given kind of
printed-circuit assembly—like West-
inghouse or Admiral or G-E. Why, I
even identified an Airline TV set one
time by the dern knobs! It turned out
to be a Bendix and they had those pe-
culiar cutout knobs, with the inside
shaft on the outside knob, and so on.
Nobody used them that year but Ben-
dix, and I spotted it that way!”

“Gosh, it’d take you a lifetime to
learn all of the darn things,” sighed the
Young Ham in discouragement.

“No, not necessarily,” said the Old-
Timer. “All it takes is a pretty good
memory for those little quirks and
characteristics I've been talkin’ about,
and the ability to put ’em all together
and make ’em spell out the name of the
set. That, and somethin’ you could use
just a wee bit more of—patience!”

“Who, me?” said the Young Ham,
agerievedly.

“You,” rejoined the older man. “In
common with all kids, you want to git
everything done today! Don’t forget,
there’s always tomorrow, and you've
got plenty of time! Take it slow and
easy, and be sure you're right before
vou go ahead.

“But, back to the subject of identifi-
cation. It’s only once in a while you
really need a schematic, especially
since so many people got thoughtful
and started puttin’ tube layouts inside
the cabinets on TV sets. Why, some ac-
tually put the heater string layout in
the sets with series heater circuits and
don’t think that ain’t handy! If they
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ever stop doing that, we'll sure be up
that well-known creek without any
form of propulsion!

“Anyhow, like I said, the only time
you’ve got to have a schematic is when
something’s burnt up, like a resistor or
a coil and you can’t get the identifica-
tion from it. Although, come to think of
it, coils, transformers, yokes and the
like, ain’t too much of a chore. Look
here.” He dug a catalog from the file.
“Here’s a catalog put out by Merit that
lists all kinds of TV sets and their com-
ponents, especially vokes, transformers
and stuff like that. Sets are listed by
make and model number, and it’s very
little trouble to look up one and find out
just what part you need. Thordarson,
Sprague, Miller and several others put
out similar catalogs. You ecan get 'em
from your parts supply house or direct
from the manufacturers. Sure are
handy, too!

“Do you know that you can even use
these books backward? Instead of look-
ing up the parts from the make and
model of the set, you can look up the
set from the make and part number of
the part!”

“How’s that again?” queried the
Young Ham. “Run that by slowly, and
let me get a better shot at it.”

“All right, look. You’ve got a TV set.
You know it’s a Silvertone, say, but
the model number’s been scratched off
or something. From the tubes, you've
got a reasonable suspicion as to about
what year it is, and--"

“How’s that, now?” interrupted the
Young Ham. “How ecan vou tell from
the tubes what year a set was made?”

“Well, vou can’t, too definitely, but
vou can get a general idea,” admitted
the Old-Timer. “Take the 3-volt series.
When’d they come out, first? Last year,
was it? Anyhow, if the set has 3-volt
tubes in it, you know it was made some-
time within the last 2 years, on account
of they didn't make the tubes until
then! Older sets, if they have tubes
that haven’t been in common use for
several years, you know they aren’t
newer than a certain year, and so forth.
Oh, just f'rinstance, if you find a 6AC7
in the video output, the set’s apt to be
over 3 years old because they haven’t,
as a rule, been using 6ACT’s there since
about that period. It’s just a general
hint, that’s all.”

“I] see—I think,” admitted the Young
Ham.

“Now, where was I? Oh, ves. I was
lookin’ up sets by part numbers. Yeah.
All right. First thing, you take the
part numbers off two or three big parts,
like the yoke, power transformer, fly-
back transformer, vertical output
transformer and so on. Copy ’em down
on a piece of paper, and start lookin’
through the catalog for a set, of the
right make, which has all of those
numbers! Chances are, when you find
it, it'll be the right one. If it ain’t, you
can usually get so close that you can
use the diagram of that set to find out
what you want to know! Why? Be-
cause, if it uses all of the same parts,
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there’'s bound to be a pretty gocid simi-
larity between the two sets, see?”’

“T think I’'m beginning to get a glim-
mering of the idea,” said the Young
Ham.

“Well, it’s usually a lot of dern trou-
ble, any way you look at it,” said the
Old-Timer, “but sometimes thaz’s the
only way you can get the information
you have to have. Guess the only way
you could sum it up would be ™ com-
pare it to a detective, lookin’ for clues.
You’ve got to take every little chue you
can find. The cabinet, the shape and
size of the chassis, the tubes, even the
kind of parts, the type of construction
used and every little detail. Why, I
remember, a long time back, [ even
identified a radio because one pert had
a big long part number! Happened to
think that the Colonial people had a
fancy for great long part mimbers,
looked one up and there it was! So, if
you take advantage of every c¢ ue, no
matter how small, and add 'em all up
right, you come up with the right an-
swer, just like Friday. All you gotta
do is get the facts, ma’am.”

“Dum-di-dum-dum!” agreed the
Young Ham.

“Yes, sir!” said the Old-Time-, lean-
ing back on the bench, “that’s gotta be
your motto. No fact too small, 10 clue
too insignificant!”

“Well, I can tell you one small in-
significant fact vou’re overlookin’ right
now,” said the Young Ham.

“Huh?”

“There,” pointing to the clpcc. “It’s
5 after 6, and I've got a heavy date.
We're on overtime right now!”

“Ye Gawds, we can’t afford that,”
cried the Old-Timer, leaping off the
bench. “Let’s git outa here. My wife’s
gonna kill me. I told her I'd be home
early tonight, too!”

“Down scope, crash dive, all ahead
flank,” yelled the Young Ham, his voice
fading rapidly as he dashed dawn the
hall. “’Night!” The Old-Timer grinned,
pulled the master switeh, looked around
for cigarettes left burning and ambled
after him. END

”

37


www.americanradiohistory.com

RADIO

An easy-to-build oscillator
without a tuning capacitor

TUNING
KNOB

VF(

has
stable
output

By JACK GALLAGHER, W5HZB

HE difficulties which arise in the

construction of a vfo can be re-

duced by proper choice of circuits.

The Clapp oscillator—a very popu-
lar circuit because of its stability—is
a good choice for a vio if space is not
2 major consideration. Although it has
good voltage stability, the output varieg
over the band unless gang tuning is
used.

If space is to be considered, a circuit
requiring low inductance will make
large coils unnecessary. A circuit of
this type will require a large amount
of capacitance in the form of fixed and
variable capacitors and would normally
offset the space gained by using a small
coil.

A high-C Colpitts oscillator whose
frequency is between 1.7 and 2.2 me,
and has a high degree of stability and
uniform output cver the band is shown
in the diagram. To eliminate space-con-
suming variable capacitors, a slug-
tuned coil (L1) is used for frequency
variation. A total tank capacitance of
some 2,320 puf is used across the coil
in the form of two .001-uf silver mica
padding capacitors (C1 and C2) and the
series combination of the feedback
capacitors of 470 puf and .001 ef.

Since the Q of a coil for use in a Col-
pitts circuit can be low compared to the
Q required for the Clapp circuit, the
Millen type 74001 slug-tuned form is a
compact and easily adjusted coil to use
with this oscillator.

To keep cost to a minimum, compli-
cated and sometimes troublesome
mechanical drive assemblies were re-
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jected. The knob for the unit shown in
the photographs was made from a bake-
lite gear removed from an old tuning
capacitor. Since the travel of the slug
screw is less than % inch. it is easy to
make fine adjustments with the tuning
knob.

While the €-140 screw threads cn the
slug screw provide smooth adjusiment
and about 40 ke of variation for one
revelution of the shaft, almost any
variation can be obtained by winding
the coil in a different manner.

The ceil in this unit is wound with 18
turns of No. 20 enamel, spaced in a
distance of % inch. First, the slug was
placed at the bottom of the form and
the winding started at the top of the
slug. The first 9 turns were spaced
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R—47,000 ohms, !, watt

Cl, 2, 3—.001 uf, silver mica

C4—470 puf, silver mica

C5, 6, 7—100 puf, mica

C8—.001 pf. disk

L1—18 turns of No. 20 enameled spaced in % inch
{see text)

L2—60 turns of No. 30 enameled closewound on a
Millen No. 74001 !/;-inch-diameter slug-tuned
form

RFC—2.5 mh

Y—65J7

Chassis—4 x 5 x 6 inches

Knob

Miscellaneous hardware

Cireuit of the slug-tuned vio.
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/V (Top) The one-tube os-
” cillator in  its  small
chassis.

(Bottom) Compact con-
struction leaves room
for an amplifier stage.

slightly greater than the wire diameter
and the last 9 turns were closewound,
ending about 3 inch below the top of
the form.

Although a similar winding method
can be used to provide linesr band-
spread for slug tuning, it was not at-
tempted in this case. The turns were
spaced as described merely to cover the
frequency range previously mentioned.
After the range was checked, the ceil
was doped sparingly to hold the turns
in place.

The construction of the oscillator is
simple and straightforward with the
exception of niounting the slug-tuned
coil. It was mounted as shown in the
photographs with a standard octal
socket, which clears the aluminum hox
by % inch, leaving ample room to re-
move the coil for adjustments. A 3z-
inch hole provides clearance for the
slug screw.

The slug-tuned plate coil (L2) is
mounted to the right of the 68J7 oscil-
lator and is adjusted from the top of
the chassis. The slug is set for maxi-
mum output. If the oscillator is set at
1950 ke, the output will be almost
constant as the tuning is varied fiom
1.7 to 2.2 me.

Since the oscillator occupies about
half the 4 x 5 x 6-inch chassis, there is
room to add a class-A amplifier stage.
This will help increase stability when
a transmitter is keyed and also pro-
vides an ideal keying position. The
plate supply of 150 volts should be reg-
ulated with a VR150 or an OA2. END
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amplification
complications. Discover what
they are and how to beat them

LEVELS

AUDIO—HIGH FIDELITY

and
have

high-level
built-in

By NORMAN H. CROWHURST

OME things about designing or

using amplifiers you can find in

any textbook. But for some un-

explainable reason other items of
information that ought to be easy to
find seem to get left out. For example,
operating levels at various points in an
audio system.

The amplifier user needs to know
this so he can put the right items of
equipment together and get the best
performance out of the whole system.
The amplifier designer needs this
knowledge to select the right compo-
nents for his amplifier.

A closely related piece of informa-
tion—that of impedance matching—
gets discussed in every second article
on amplifiers. So it is common knowl-
edge that a 50-ohm microphone must
be connected to a 50-ohm amplifier in-
put. A number of articles have shown
how to make resistance pads to match
one impedance to another.

I was called in recently on a case
which aptly illustrates the lack of this
knowledge. My job was to make a mi-
crophone—amplifier—loudspeaker  com-
bination work. The man who called me
had paid careful attention to matching.
The microphone was 50 ohms and the
amplifier had a 600-ohm input, so he
used a line transformer from micro-
phone to amplifier. However, he was
unable to get any output from the
system.

Examination showed that the am-
plifier was designed to operate from
an input level of 0.5 to 1 voll at 600
ohms. The microphone was one of the
higher-sensitivity dynamic types which
gives about 3-mv output across 50 ohms
for normal speech. The matching trans-
former from 50 to 600 ohms stepped
this voltage up about 3.5 times, deliver-
ing a little more than 10 mv to the am-
plifier. But 10 mv is not enough for an
amplitier that needs an input of 0.5
volt (500 millivolts).
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“You need more amplification,” 1
told my caller.

“That’s easy,” he replied, “I have
another of these amplifiers here on the
shelf, and you know how to make a
matching pad so I can work the 16-ohm
output of one into the 600-ohm input
of the other.”

I explained that what he needed was
not another power amplifier but a pre-
amplifier for working at low level. This
he did not seem to understand. He
thought amplification was amplifica-
tion, and between the two amplifiers
there should be enough of it. So I ex-
plained briefly why this arrangement
would not work.

But how many of us have had to find
this out the hard way—Dby trying it—
simply because there was no one on
hand to tell us what would happen?
Fortunately this job did not prove diffi-
cult, because he did have a compara-
tively high-sensitivity microphone and
it wasn’t too hard to find a preamp that
would work successfully with this
power amplifier.

If he had been trying to use a mike
with a much lower output level, there
would have been bigger problems in
finding a satisfactory preamplifier. So
let’s start at the input end and see what
it takes to make a good amplifier that
will handle signals at all levels.

Low-level components

When we set out to build an am-
plifier for amplification at low levels,
from insensitive microphones and pick-
ups, particularly the ribbon type, we
have to be very careful when selecting
components. The first tube gets a maxi-
mum signal of only a few millivolts at
its grid. It is expected to make these
signals aundible at the output. This is
getting down to the level of tube hiss
and the hum generated in a good many
tubes.

The input ecircuit must be carefully
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shielded to avoid hum pickur. This
part of the story, though, has been well
discussed elsewhere from time to time.

Tube hiss is due to plate current,
which consists of electrons flowing
from cathode to plate. Each electron
transit is a separate event, so the plate
current is made up of a random se-
quence of separate charges passing
from cathode to plate. The average rate
of transit determines the maasured
current. When amplifying low-level
signals, changes in plate current due to
the applied audio grid voltage are not
much more than the fluctuation in rate
of arrival of electrons at the plate due
to the random nature of their depar-
ture from the cathode. Therefore, tube
hiss is apt to be almost as louc as the
audio signal we want to use.

Ways have to be found to minimize
tube hiss. The noise a tube genecrates
due to these effects is obviously propor-
tional to the total current flowing—the
proportion of fluctuation in electrons
arriving at the plate is proportional
to the average total number arriving.
The noise voltage they develop at the
plate is also proportional to the flue-
tuation in the velocity at which they
arrive. The fluctuation in velocity is
proportional to the actual velocity

Therefore, halving the plate current
will approximately halve the noise out-
put of a tube and halving the plate
voltage will also approximately halve
the output. But halving the plate cur-
rent or plate voltage does not neces-
sarily halve the tube’s gain.

Over a wide range of variation in
plate current and voltage, a tude’s am-
plification does not vary by teo much.
Operating the tube with low plate volt-
age and current gives almost the same
amplification as a higher plate voltage
and current, but considerably reduces
noise introduced by the tube.

I'rom the standpoint of noise, two
things are required of an input stage:
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between

used

preamp and power amplifier permits

best operation of overall syvstem. The

valnes suit the example given in the

text. For other problems values should

be worked out to smnit the combination
of equipment,

Fig. 2—Matching pad

This means that a 12ATU7, operated
with its two triodes in push-pull, gives
distortion and output comparable with
a 6SN7, a considerable aid toward
miniaturization.

A tube that may look tempting for
some purposes is the 12AT7. It gives
considerably more gain than either of
the others just mentioned and its out-
put is not too much less than theirs.
While the 12AT7 has a very acceptable
distortion figure at low levels—an input
voltage of not more than 0.1—its dis-
tortion figures at higher levels do not
compare favorably with the other
tubes.

I could go on to discuss a whole range
of tube types and their relative ad-
vantages and best modes of operation.
The point I want to stress here is that
in the design and use of amplifiers it
is important to use the correct type
for the purpose.

Other components in the circuit also
have different requirements to meet for
high-level operation than those at low-
level operation. For low-level operation
the important feature is reducing noise.
At high-level operation the component
must be able to handle maximum
signal.

A point that can easily be overlooked
is the dissipation of resistors. We may
determine that a resistor has to drop
100 volts at 20 ma. Its value should be
5,000 ohms. A 4,700-ohm. resistor looks
like the nearest preferred value for this
purpose. How often has the prospective
amplifier builder dipped in his box of
4,700-ohm resistors (%-watt rating)
and. cheerfully put one into his circuit?

Had he stopped to do a little figuring
he would have found that 100 volts at
20 milliamps is a dissipation of 2 watts.
This would have saved him from find-
ing his voltage-dropping resistor
burned out before the amplifier had
been in service very long.

So it’s a safe rule to check the dissi-
pation of all resistors in high-level
circuits. Allow a safe margin, remem-
bering that signals on top of de poten-
tials always increase the resultant dis-
sipation.

There is one more component to con-
sider in high-level circuits—the output
transformer. However, designing or
selecting an output transformer that
will work successfully in a power am-
plifier is a story in itself. The output
transformer is the heart around which
a power amplifier is designed. As this
is the subject of another article I will
not take up space discussing it here.
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When putting a system together it
is important to know what levels are
S0 you can arrange to minimize both
noise and distortion. For example,
working a preamplifier into a power
amplifier, the power amplifier requires
a certain input to give the full power
output of which it is capable—usually
between 0.5 and 1 volt. The preamp
may be capable of giving out as much
as 4 or 5 volts before it runs into seri-
ous distortion.

If a direct connection is made be-
tween these two items of equipment, the
gain control of the preamplifier will
have to be set between 10 and 20 db
below the best operating level. As a re-
sult, the input fed to the power ampli-
fier is likely to have more hum and
noise than if the amplifier were de-
signed to accept the full output of the
preamplifier. The way to get the best
performance out of this combination
is to insert a resistance pad of the type
shown in Fig. 2 so the preamp can de-
liver its full output of 4 or 5 volts while
the power amplifier gets only the out-
put of 0.5 to 1 volt that it needs.

Values can be calculated to suit the
particular circuit in hand. Those shown
in Fig. 2 suit a preamp with cathode-
follower output, working into a power
amplifier designed for a 600-ohm input.
Although cathode-follower outputs are
sometimes advertised as being 600-ohm
or similar impedance, they work much
better into an impedance higher than
this, so it is well to build up the load
impedance applied to the output of the

You
appreciate
him only

when you
need him...

Cops can be (and frequently are)
a pain in the neck. But when you
really need one—they're nice to have
around. That goes for advertising
cops too. Maybe RADIO-ELEC-
TRONICS mail-order tube policy is a
nuisance to some people—certainly
it is to the "fast buck" operators.
But it's good to know it's working for
you when you buy tubes by mail.

Since January, 1956, the publishers of
RADIO-ELECTRONICS have insisted

www americanradiohistorv com

preamplifier rather than using the
nominal value given.

Use the chart as an aid in calculating
the various levels in a system, taking
into account impedance changes. To
illustrate how it is used, one micro-
phone is listed as giving an output level
of —56 dbm for 10 dynes/sq cm. im-
pedance 50 or 50,000 ohms. Another is
listed as —59 db referred to 1 volt per
microbar. How can we correlate this
information?

A microbar is the same as a dyne/sq
c¢m, but some people prefer to use one or
the other. And 10 microbars or 10
dynes/sq em represents normal speech
level.

The first microphone is listed with a
power-level rating for both available
impedances. Ueing the chart, yvou will
find that —56 dbm corresponds to 350-
uv at 50 ohms, or —69 db referred to
1 volt. This form of reference is seldom
used for low-impedance circuits. For
50,000 ohms, —56 dbm corresponds to
11 mv or —39 db referred to 1 volt.

The second microphone, being only
high impedance, uses the voltage refer-
ence as being more direct. But it is
quoted as. —59 db for 1 microbar. Mi-
crobars being a unit of acoustic
pressure, 10 times as many will induce
10 times the voltage. Since —59 b is
1.1 mv, 10 microbars will give 11 mv,
or —39 db.

So the

ratings mean both micro-

phones have the same output, which we
would never have known without this
calculation!

END

that mail-order tube advertisers state
the condition of the tubes they sell
—new or used, perfect or seconds,
rejects, or surplus. It's no fun to play
"cop"—but as long as it saves you
from being gypped, we'll keep on
doing it.

RADIO-ELECTRONICS
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Reviewed by
CHESTER SANTON

Station WQXR, New York City

AST month we looked into a special category
of tape releases—individually made tapes
designed to test the performance of tape ma-
chines. In pgencral circulation these days are
two other test tapes. These, however, are proc-
essed on duplicators: Westminster-Sonotape's 24-

minute test extravavanza Stereophonic Align-
ment  Tape (SWB-AL 101) at $11.95 and
Stereophony’s  4-minute Test Tape for Stereo

Ralaweing  (T-50) at $1.98. Containing more
than test tones, both tapes have wide appeal.
Playback in each case ix 7.5 ips. At that speed,
tape response today iz reasonably flat to 10,000
cycles. Above that figure, frequency response
fulls off. For that reason, the Ampex and
Livingston test tapes reviewed last month con-
fine themselves to top test tones of 10 ke in the
former and 12 ke in the latter.

Sonotape, by “strong-arm’  tactics in  gain
boosting, manages a high-frequency tone labeled
15,000 eps for head alignment.” The tone has
audible intensity at normal listening level, The
te~t frequencies are followed by an elaborate
series of tests for balancing volume and equali-
zation in the two channels. Perhaps the most
useful of these is an excerpt from Peter and
the Wolf. The music is switched several times
from one channel to the other. With equalization
‘ontrols of each channel in a flat position, this
test ix a good reference if further adjustments
are necessary in the bass and treble setting on
either channel, All told. the Westminster tape
is quite a production. As a grand finale, the

sounds  of a subway train are merged with
Tehaikovsky's Fourth Symphony.
The Stereophony tape performs its funetion

without fuss or frill. Test tones of 3,000 cyeles
ave alternately heard on each channel. The
process is then repeated with tones of 100 cycles.
In the final episode, the narrator moves from
one microphone to the other. If the chanuels
are in bualance, he comes to a halt at a point
midway between the two speakers.

It your system has separate volume controls.
even the simplest tape for alternate-channel
balancing can be useful in locating the “‘center
of gravity’” of the sound suspended between
the speakers. Once located, its value is obvious
especially in the opening measures of classical
music where one side of the orchestra provides
most of the sound.

Stereophonic Recordings

Now that the stereo record is on the market,
experiment in this medium has reached the
consumer level. Audio Fidelity made this pos-
zible with its release in March of four Stcreo-
dises: Dukes of Dicieland (1851), Railroad
Nonods (1848). Music of the Bullring (1835)
and Johuny Pulee and His Harmonica Gang
(18300 —all priced at $6.95. Played. with the
Electro-Voiee ceramic stereo cartridge, these
records exhibit reasonable stereo effect when
the recommended distance of 6 to & feet sepa-
ratex the loudspeakers. The audio quality is
passable. In my opinion, cleaner sound was pres-
ent on the first truly compatible stereo disce
demonstrated by Columbia Records during the
vecent IRE convention, As in stereo records,
the commercial releases will tell a more com-
plete story.

W alter Schumann presents the Voices
RCA-Victor Stereo Tape APS-103
(7-inch; playing time, 15 min. $6.95)

JUNE, 1958

very realistic projection of
solo voices from within a highly trained mixed

This tape offers

chorus. The acoustics of the recording studio
are exceptionally “live.” This liveness aids
greatly in shifting the apparent sound source
from the speakers to the area between then.
This phenomenon remains the first sign of true
stereo. Of the five tunes on the tape, Blue
Tango and Would You Lilke to Take A Walk get
outstanding treatment.

VIENNA
Fritz Reiner conducting Chicago
Symphony Orches
RCA-Victor Sterco Tape ACS-63
(7-inch; playing time, 15 min. $6.93)
In stereo, RCA bhows to no one in the concert
waltz. Between them, the Chicago under Reiner
and Fiedler's Boston DPPops have taken over the
field, Johann Strauss’ Mornivg Dapers and
Village Suallows by Joseph Strauss are heard in
excellent dynamic range that lends weight to the
percussion without introducing distortion. With
a proper stereo setup, the swallows are truly
airborne.

TCHAIKOVSKY : Sviphony No. 5
Herbert Albert conducting Mannheim
ational Symphony
Livingston Stereo Tape 4001 K

(7-inch; playing time, 48 min. $17.95)

The first Tchaikovsky Pifth to appear on
stereo tape. Exceptional sonority and warmth in
the woodwinds highlight a relaxed performance.
The intimate miking in sterco explores, in a new
way, the moody content of this musie, It also
reduces the already low tape hiss.

A Miracle in Sound

Mereury Stereo Demonstration. Tape

DEMS-2

(7-inch; playing time, 13 min. $5.95)

A recent cross-zection of the Mercury catalog.
The 10 stereo excerpts range from calypso to
classics. The egualization is not the same on all
samples. On expensive systems, the Gdite
Parisienne excerpt reveals exaggeration in the
highs,

Dance Atop Nob Hill
Ernie Heckseher and His Orchest
Verve Stereo Tape VST-10009
(7-inch; playing time, 31 min. $12.95)
Verve presents 25 ultra-danceable favorites in
clean, bright sound—effervescence without the
hiss. The recording techniyuce matches the brisk
style of Ernie Heckscher’s orchestra—a fixture
at San Francisco's Fairmont Hotel for the past
10 years. Well-centered sterco will add a new
dimension to your next party.

The Big Rennion

Fletcher Henderson All Stars in Hi-Fi
Concert Hall Stereo Tape DX-71
(7-inch; playing tinme, 12 min. $6.93)
Memories of one of the first large jazz bands
revived in today's sound. The Great South Bay
Jazz Ilestival of 1957 brought together a num-
ber of the alumni of the Fletcher Henderson
band. This inspired recording, made a few weeks
later, puts stereo to good use. Wonderful defini-
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tion in the ensemble work in the classic King
Porter Stomp with the brasses appearirg several
feet above and beyond the sax section. The disc
version (Jazztone J-1285) offers far more music
in equally straight-forward sound.

Modernu Orchestral Textures
Willis Page condueting New Orchesiral

Society of Boston

Cook Sterco Tape 1068

(7-inch; playing time, 19 min. £12.95)

Andiophiles familiar with the Pacifie 221 per-
formance on 10-inch LP will welcome th> same
Cook version on stereo tape. Honegger's orches-
tral portrayal of a locomotive demanis a spatial
medium for full impact. The miking, urusually
distant, dictates a moderate volume setiing to
stay below the noise level of that dayv. The tape
includes Debussy’s short, atmospheric Danse
and a performance of Barber's Adccio for
Strings, which I prefer to most otker racorded
versions.

Monaural Recordings
Note: Records below are 12-ineh LP
and play back with RIAA curve uunless
otherwise indicated.

BEETHOVEN: Piano Concerto No. 5

in E Flat (Emperor)
Rudolf Firkusny, Pianist
William Steinberg conducting

Piusburgh Symphony Orcheswra

Capirol PAQ 8419

Capitol's time-tested miking formula for the
Pittsburgh hall contains a recent re” ement.
According to Frank Abbey, chicf recomlirg engi-
neer at their sessions, the «ingle erzfunken
located in the first row of the concerz hall's
second balecony remains the basic microphone
for overall pickup. All of the Pittsburalh record-
ings have utilized it. On stage, however. three
Telefunkens have now replaced the rikboy mikes
formerly used for solo passages in the o> hestra.
An extra Telefunken picked up the pizto. The
result—a  true concert hall balance. The per-
formance of Beethoven's greatest piam concerto
is an excellent one.

London Microgroove Frequency

Test Record

London FFRE 5343

London’s new test recording is bared on the
RIAA curve. Its 25 tones range from 30 to
18,000 cveles. The separate frequency bamds are
arranged in groups of five. Frequenvies above
10 ke are recorded 6 db below standuirc curve.
Side 2 contains  gliding  frequencies with the
same range and levels.

spana, Vol. 9
Ataulfo Argenta conducting Orquesta

de Camera de Madrid

London FFRR LL-1740

Orchestral interludes from the Spanish lyrie
theatre directed with smooth autherity by the
late Ataulfo Argenta. London’s latest recording
in The Music of Spain series enhances the
reputation for sound established im Jrevious
volumes. This dise holds its richness of sound
at all levels. A deluxe itenu

Bagpipes and Drums
9th Regiment, New York State Guard
Pipe Band
Audio Fidelity AFLP 1857
Giant Wurlitzer Pipe Organ
Leon Berry, Organist
Andio Fidelity AFL? 1844
On a good system, the low bass on these two
records will jar loose the fillings in wour teeth,
so close is the pickup, Audio Fidelity has added
to its microphone roster the Electro-% jice 687
with transistorized features. Their cloeest mik-
ing to date does away with virtually all room
acoustics. To reinstate some of them. trv listen-
ing to these in an adjoining room. Traditional
bagpipe music on the first record. The second
offers rumpus-room fare on the Wurlitzer that
Leon Berry has installed in the basemert of his
home. END

Name and address of any wmanufocturer of
records mentioned in this column mway be ob-
tained by writing Records, RANO-ELECTRONICS,
154 West 14 St., New York 11, N.¥
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By F. J. BAUER, JR., W6FPO

OW that low-priced power tran-
sistors are generally available,
you can build transistor equip-
ment with powe:r cutput equal

to that obtainable with vacuum iubes.
The intercom described in this article
is an all-transistor device which plugs
into the 117-volt ac power line. Tt has
an audioc output of approximately 1
watt which is instantly available ax no
warmup time is required.

There are three transistor audic
stages, and a selenium bridge rvectifies
for the power supply. The circuit is
simple and conventional except for the
input stage, which is connected as a
common-base amplifier. This configura-
tion does not requirve an input trans-
former since 1ts mput impedance is
low enough to work divectly as speake:
voice-coil impedances. Eliminating the
input transfoimer alsc reduces the pos-
sibility of hum pickup by the inpul
stage and vesults in a quiet, high-gain
amplifier. The .015-uf ceramic dise
capacitor connected across the ampli-
fier’s input eliminates broadcast-station
interference when the intercom is used
with a long remcte-speaker line. The
rest of the amplifier cireuit is straight-
forward, employing transformer-cou-
pled common-emitter stages.

All parts are standard and readily
available, with the possible exception
of output transformer T3. T used an
Acme Electric Corp. T-24041. If you
cannot obtain this unit, yvou can use a
Thordarson TR-61. The primuary’s ct ig
not used and only the 3.2-ohm tap on
the secondary is shown in the diagram.
The power transformer is a 6.3-volt
heater transformer with a l-ampere
rating.

No attempt was made to miniaturize
the unit. Plenty of room was available
for standard components on the 6% x
4-inch chassis. Standard components
also reduce the cost of parts.

The 2N255 power transistor is
plugged into a nine-pin miniature tube
socket with no heat sink for the collec-
tor. Its case must be insulated from

44
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the chassis. A heat siak is not reguired
because the power input to the 2N255
is Hmited to 1.26 watts, or half the
liansistor’s maximum dissipstion rat-
ing.

=inte for beter construction

The parts layout is not pa:ticularly
ritical. In general, the amplifier fol-
Jows a legical layout drem left to right
when viewed from the rear, with Jow-
level components such as the sinall
transistors and interstage 1ransformers
meunted at the Jeft end. The output
transfamer, power transistor and
seleniuy rectifier are mounted at the
vight erxd of the chassis, as shown i
the photographs. When laying out the
amplifiei. pay particular attention tc
the following items to avoid possible
feedbadk troubles:

A Yeeimch separation  between the

KUTTITE AR, -

This 3-fransisto:

52 C5 UNDER (6
!

Transisto

Ear

ntercom

Lo-watr cutput

speaker frane and wutput tran-forme:
core 18 munlimal, ay shown in the photo-
graphks. 1t the transformer is teo close
10 the speaker, youll get auvdin feed-
back when the intercom speaker is used
as a microphicne.

The output transtermer’s secondary
leads must be routed well away from
the speaker, preferably below the
hassis to prevent fecdback. Shield this
lead and ground it 1o the chassis.

Do not mount the power transformer
an  the chassis. The field {rom the
transformer will indace a 60-cycle hamn
in the speaker when it is used as =
microphone, no matter where the trans-
Yormer is placed on the chassis

This problem is soived by cempletely
irolating the transformer frowm the in-
ferconm. The transfeoimer is mounted in
a small metal box which plugs derectly
into the ac outlet. The ac line running

SPEAKER

ce

Top view of the completed intercom. The remote
speaker conneets to terminals on the rear of the umnit.
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from the transformer box to the inter-
com unit carries 6 volts. During opera-
tion, the remote power transformer is
left on continuously and the intercom
switch is used to turn the unit on and
off. The switch merely opens a lead
to the bridge rectifier. This arrange-
ment is practical since the transformer
draws negligible power from the line,
especially with the intercom switch in
the off position.

I mounted some of the electrolytic
capacitors above the chassis since they
are bulky and chassis space is avail-
able. The capacitor leads are covered
with insulating tubing and routed

SEL REéT

e

_.n.---.rrr-_-_-'?-— fam s
PP e 5%

& Al
V3 SOCKET 5

PILOT L AMP ASSEMBLY

Y3 COLLECTOR CONNECTED TO CASE
T
o] o)
( ) oE -)

e

Circuit of 2-station system. Additional

remote stations may be added.

through holes in the chassis as required.

Selecting the bias resistors

The unit should be completely wired
except for the base bias resistors (R2,
6 and 7) and the push-to-talk switch
(S2). Connect the intercom speaker to
the output transformer temporarily
and connect a remote speaker to the
amplifier input. Be sure the remote
speaker is placed so it does not cause
acoustic feedback. Connect a 500-ma
meter across the fuse holder with no
fuse installed. The amplifier is now
ready for bias adjustments of the vari-
ous stages.

e
TO REMOTE SPEAKER

Parts layout under the chassis.

JUNE, 1958
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R1—200 ohms, 5%

*R2—2,000 ohms 5%

R3—pot, 5,000 ohms, audio taper

R4—1,500 ohms

R5—5,100 ohms, 5%

*Ré6—150,000 ohms

*R7—1,500 ohms

R8—120 ohms

R9—6.2 ohms, | watt

All resistors Y>-watt 10% unless nofed

*Values shown for these resistors are the cnas used

by the author. However, the proper values for

your unit must be determined experimentally. See
text for details

Cl—.015 uf, disc ceramic

C2, 3, 5—500 uf, 6 volts, electrolytics

C4—| uf, metallized paper

C6—500 uf, 12 volts, electrolytic

C7—1,000 pf, 15 volts, electrolytic

F—0.5-amp fuse

RECT—selenium-bridge rectifier, 14 volts dc, | amp
(Barry Electronics Corp., 512 Broadway, New
York 12, N.Y.) .

Sl—spst

S2—dpdt, spring-return wafer type (Cent-alab 1464
or equivalent)

Tl—interstage transformer: primary, 20,00 ohms;
secondary, |, ohms (Argonne AR-104 or
equivalent)

T2—output transformer for 50L& or 50C5. Primary
impedance 7,000 ohms; secondary impedance
3.2 ohms

T3—output transmormer: primary impedance 48
ohms, ¢t not used; secondary mpedance
3.2/8/16 ohms (Thordarson TR-61 or equivalent)

T4—heater transformer: primary, |17 volts; sec-
ondary, 6.3 volts, | amp (Thordarsqg1 2JF08 or
equivalent)

Speakers, 3.2-ohm; 3-, 4- or 5-inch
Fuse hoider -

Pilot-lamp assembly and No. 47 bulb
Chassis, 6!/ x 4 inches

Cabinet, 6//; x 542 x 4 inches
Transformer box, 4 x 2'/3 x 1% inches
Male plug

Miscellaneous hardware

Connect a 5,000-ohm potentiometer in
the circuit for R7 and make certain
that the full potentiometer resistance
is in the circuit before the power is
turned on. Adjust the potentiometer
for a collector current of 250 ma. Allow
the 2N255 power transistor to reach
full operating temperature by letting it
run for about 20 minutes, meanwhile
readjusting the potentiometer to keep
the collector current at 250 mz. When
the output stage has stabilized, as evi-
denced by no further change in collec-
tor current, check the potentiometer’s
resistance on an ochmmeter and install
the nearest standard-value resistor per-
manently. Now check the colleztor cur-
rent with the resistor installed and, if
all is well, you can disconnect the milli-
ammeter and put the 0.5-amp fuse in
its holder.

Follow the same procedure to deter-
mine the proper bias resistor for the
driver stage, starting with approxi-
mately 300,000 ohms for R6. Adjust
the 2N107’s collector current to 1 ma
and again allow sufficient time for the
stage to stabilize with respect to collec-
tor current.

If collector current cannot ba limited
to 1 ma, the 2N107 transistar should
be replaced with another. Some experi-
mental transistors, such as ths 2N107,
have a tendency to draw excessive cur-
rent even with zero bias when oper-
ated near maximum ratings of 5 volts
or so, due to the lack of uniformity in
these low-priced units. Such transis-
tors will still perform satisfactorily in
low-level low-voltage applications.

When adjusting the bias of the com-
mon-base amplifier stage, use a 5,000-
ohm potentiometer to determine the
value of R2. You will find tha1t the base
voltage adjustment for a given tran-
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sistor is fairly ecritical. Low emitter—
base voltage will result in low collector
current and noise with low amplifica-
tion.

As the emitter-base voltage is in-
creased, the thermal noise heard in the
speaker is gradually reduced and am-
plification increases noticeably. If the
bias adjustment is carried too far, the
useful amplification will drop and the
amplifier will cease to function. The
proper adjustment for maximum gain
is just below that point. I find that
the easiest way to make this bias ad-
justment is to place the remote test
speaker in a quict location and use the
ticking of an alarm clock as the signal
source.

After adjusting the bias on the vari-
ous stages and checking the amplifier
for stability, wire in the PUSH-TO-TALK
switch, If the amplifier tends to oscil-
late on talk-back, reroute the output
transformer lead to minimize feedback.
Careful routing of the output trans-
former’s output lead is very important.

The routing of this lead is particu-
larly critical where it connects to the
push-to-talk switch, since it is close to
the amplifier input at this point. The
best procedure is to shield the lead and
move it around until there is no feed-
back on talk-back with gain nearly
wide open. During this test be sure
that the remote speaker is far enough
from the master unit so you will not
be fooled by a case of acoustic feedback.

Most of the time electrical feedback
cannot, be completely eliminated with
the gain wide open on talk-back.

Final steps

It will probably be necessary to treat
the cone of the intercom speaker. If the
speaker size is less than 5 inches, it
tends to produce distortion, when used
as a microphone because of the thinner
cone material used in such a small unit.
If distortion is experienced on talk-back,
give the speaker cone two coats of
shellac to increase the diaphragm stiff-
ness. Shellac the flat conical section
only and leave the ribbed outer section
near the frame untouched. This will
give you a relatively stiff diaphragm
with a flexible suspension. This way,
performance as a microphone is greatly
improved without impairing its per-
formance as a loudspeaker.

No station-selector switching system
was built into the unit because this
feature was not desired. However, a
regular station-switching system may
be added if you want more than one
remote station.

If excessive thermal hiss develops
after the intercom has been in service
for a while, it is an indication that the
first stage has changed characteristics
due to transistor aging. This may be
corrected by determining a new value
for bias resistor R2. Low-noise tran-
sistors are now available, so if you feel
that the residual amplifier noise is ob-
jectionable, after bias adjustment, try

a 2N106 or 2N189 in place of the
2N107. END
46
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Lets you test your amplifier
without raising the roof

LOAD

By RICHARD H. HOUSTON

N PA work, particularly on jobs

other than the run-of-the-mill type,

a dummy load is helpful. The am-

plifier builder finds a dummy load
handy for testing purposes. An actual
setup we used recently is an example.
The job called for recorded music and
live program material to be “broad-
cast” from the park in which the com-
munity Christmas tree had been set
up. Since the programs were to con-
tinue during the entire Christmas sea-
son, I decided to establish a temporary
studio in my home. The park was
several hundred feet from the studio,
making a volume indicator and aural
monitor necessary. The wide variety of
live program material presented the
problem of auditioning each “act” in
advance to determine correct micro-
phone placement, gain settings, etc. A
dummy load resistor to replace the
speaker line solved the problem since
the volume indicator, monitor, PA am-
plifier and other equipment operated
just as though the speakers were con-
nected.

When a dummy load is needed, the
PA operator can connect an appropri-
ate resistor across the amplifier’s out-
put, but this necessitates a certain
amount of haywire and does not lend
itself to rapid switching from load to
speakers as is sometimes necessary.
A far smoother program and a better
impression on the customer will result
if a neat, easily installed, quickly op-
erated dummy load box is used.

Such a load box, capable of absorb-
ing: 40 watts of audio power, is shown
in the photos and Fig. 1. Switch S2
connects either the speakers or the
dummy load to the amplifier output.
Switch S1 selects the load impedance
to match the amplifier and speakers.
Connections to the amplifier and speak-
ers are made through sockets on the
rear of the cabinet or a terminal strip
mounted above the sockets.

Building the load box

Construction of the load box is simple.
The entire unit is contained in a 6 x 6 x
6-inch steel box with removable panels
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at the top and bottom. Input J1 has a
separate terminal for each common PA
output impedance. Each of these termi-
nals is connected to a corresponding
terminal on Si1-a. When S2 is in the
SPKR position, the rotor of Si1-a is
connected to the rotor of S1-c. When S2
is thrown to the LOAD position, the
rotor of Sl-a connects to the rotor of
S1-b, which selects a dummy load re-
sistor to match the amplifier impedance.

The impedances available are 2, 4, §,
15, 200 and 500 ohms. Other values
may be used if these do not match the
speakers or amplifiers you use. The
load resistances are made up of com-
binations of individual vresistors in
series and parallel. If single resistors of
the desired resistance and power rat-
ing could be obtained the construction
would be simplified, but some values
are very difficult to find. However,
it is not difficult to make up any re-
quired value from standard units. A
more refined unit built with noninduec-
tive resistors would enable the experi-
menter to make precise measurements
of output, distortion and other fac-
tors. For most PA purposes, ordinary
wirewound resistors are adequate.

I made up the load resistances from
my junkbox (Fig. 2). Four 500-ohm
10-watt resistors in series-parallel form
the 500-ohm load. Two 400-ohm 20-watt
units in parallel make up the 200-ohm
load. The 15-ohm load is made from
four 15-ohm 10-watt resistors in series-
parallel.

The 8-ohm load is a combination of
five 10-watt resistors in parallel (obvi-
ously a junkbox combination). I used
33-, 39-, 40-, 44- and 50-ohm resistors.
Their actual resistance is 8.1 ohms, but
this difference is negligible. The 1-ohm
load is four 1-ohm 20-watt resistors in
series with a tap to form the 2-ohm
load. Each combination of resistors is
secured to the rear wall of the cabinet
by a threaded rod passed th