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2-Way Radio

developed by CADRE INDUSTRIES CORP.
for the 2% Mc CITIZENS BAND OPERATION

These CADRE units are built to the highest standards of the
electronics industry, by a company that has been long estab-
lished as a prime manufacturer of precision electronic
resea~ch equipment and computer assemblies. CADRE trans-
ceivers are 100% fransistorized — compact, lightweight .
enginzered for unparalleled performance and teliability.

The:CADRE 5-Walt Traasceiver, at $199.95, for example, for
offices, homes, cars, trucks, boats, aircraft, etc., measures a
mere 11 x 5 x 37, weighis less than 6 pounds! Nevertheless, it
offers 5 crystal-controlled transmit/receive channels {may be
usad nn all 22), and a rarige of 10 miles on land, 20 ever water!

The €EADRE 100-MW Transceiver, $124.95, fits intc a shirt
poc<et! Weighs 20 ounces, yet receives and transmits on any
of the 22 channe's ... efficiently, clearly...witheut annoy-
ing noise. A perfect “packet telephone™! ]

Farzthe time being, it is unlikely that there wil: be enough
CADRE transceivers to meet all the demand. Obviously, our
dealers cannot restrict thsir sale to the fields of medicine,
agriculture, transportat om, municipal services, etc. How-
eve:,since these LACRE units were engmeerPd “or profes-
_sue_wal and serious commercial applications—and cost more
than sordinary CB transceivers — we believe that as “water
firdsits own level, " CADRE transceivers will, for the most part,
fird their way intc the hands of those who realy aeed them.

Write for complete infarmation and detailed specijications.

CAbRE I,NE;USTRIES CORP., Endicott, N.Y.

Prices appearing in this advertisement are suggestea retail prices
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ULTRA-COMPACT SPEAKER SYSTEMS

in kit form

Now Electro-Voice takes the mystery out of ultra-compact

speaker systems. No longer are the components a ''sealed'” secret.
You see what you get, know what you get, and enjoy the fun and

economy of building your own speaker system. All the materials

and instructions you need are included in the package. These new

kits are exactly the same as the carefully-designed, assembled
systems currently sold by Electro-Voice. Systems that
produce a clarity of sound that enable you to fee!l the deepest
bass, marvel at the effortless clarity in the midrange, and
delight in the brilliant definition of the upper harmonics.

Performance Depends on Component Quality

Within each Electro-Voice system, every component is engineered to
complement perfectly the others with which it is used. Some of the
outstanding features you'll be receiving are illustrated in the cutaway
view of the Esquire 200 featured above: (1) Substantial magnetic circuits
for maximum sensitivity, power handling capacity, and uniformity of
response, (2) High compllance viscous damped cloth suspension for
smaooth response and low resonant frequency. (3)Edgew!se-wound voice
coil for most effective use of available magnetic energy. (4) Die-cast
frames for greatest reliability of performance. (5) True electrical cross-
over, at exceptionally low frequency of 200 cycles, to minimize all forms
of distortion associated with the use of woofers covering the midrange.
(8) Midrange speaker in a totally isolated cavity for outstandingly uniform
response throughout the range over which itis employed. (7) Sonophase®
throat structure and integral diffraction horn to give virtually unequalled
high frequency response range, with excellent coverage of the whale
listening area. (8) Two level controls which permit exact adjustment of
response characteristics to personal taste and individual acoustic
environments,

nding value

A Variaty of Prices and Periormance

The Esquire 200—Now the value-packed Esquire is available in three
differentforms . .. the handsome Esquire 200, the economIcal unfinished
Esquire 200 Utility and the new Esquire 200 Kit. Each is a full three-way
system with a 12” woofer, 83" cone-type mid-range speaker and E-V Super
Sonax very-high-frequency driver, Esquire 200—14" high x 25 wide x 13}4"
deep. Hand-rubbed Walnut, Mahogary or Limed Oak .$133.00, Esquire 200
Unfinished Fir Utllity—14" high x 23!4" wide x 12” deep.....$107.50. Esquire 200
in easy-to-assemble Kit form—14" high x 23}4" wide x 12" deep... . ..$93.00.

The Regal 300— A premium-quality, three-way system utilizing the finest
quality components to assure the best sound possible in a small-sized
system. Deluxe 12" woofer, a Deluxe 8" cone-type midrange speaker, and
a compression-type, diffraction horn-loaded very-high-frequency driver.
14" high 2z 25" wide x 13)4" ceep. Walnut, mahogany, or limed oak.....$179.00.
Unfinished fir. ... $149.00. In Easy-to-assemble Kit Form. ... $125.00,

[ J
Consumer Products Division M%ﬂ;

Dept. 514P Electro-Voice, Inc., Buchanan, Michigan

PgPU)LAR ELECYRONICS is nubll%hed monll\ly bl)l'lzlﬂ‘-l)nvls Publishing Company. Wiltiam B. Ziff. Chalrman of the Board { 1946-

. Wabash Ave. Second-class
Department, oua\vn c.mnd:l, as secoml chse ‘matter, SUBSC

Pan-American Unlon Countries $4.50.

postaze paid at Chicago. llllnoh Authorized by PPost om(e
ES: One vear U.S, d_pouoenlons and Canada $31.0¢
all other forelgn countries. $3.00.
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LAFAYETTE is A

Complefe?Portable Communications for Everyone

CITIZENS
BAND

TABLE—
POCKET SIZE

eyex3Vaxt s’

LAFAYETTE

DELUXE ‘09 50

Citizens Band
Now With Added Deluxe Features—

TRANSCEIVER
® Pi-Network for Greater Power Output e Calibrated ‘‘S' Meter

® 14 Tube Performance, 3 Diodes @ Built-in 12 Volt Power Supply
for Mobile Use ® Complete with Matched Crystals for Channel 9
A highly efficient 2-way communications system operating over a
distance of up to 20 miles or more depending on terrain. Features

HE-20A

5.00
Down

LAFAYETTE

TRANSISTOR

“WALKIE TALKIE"

NO LICENSES,
TESTS OR
AGE LIMITS

95 |

2.00 Down

for 9650

® Completely wired—Ready to Operate e Fully Transistorized—
9 Transistors plus 1 Diede @ Uses Inexpensive Penlight Batteries
® No License, Tests or Age Limits e Comes with Leather
Carrying Case, Earphone, Antenna, Batteries and Crystals
As simple and easy to use as the telephone—and twice as handy.
Receives and transmits up to 7- miles under favorable conditions,
or 1.5 miles under average conditions. Weighs only 18-0z. and
slips into your pocket. Push-to-talk button operates built-in
speaker as sensitive microphone.

Constructicn
Work

Made in US.A.

4 crysta!-_controlled transmit positions and 4 crystal-controfled
receive positions. Tuneable superhet receiver covers all 23 as-
signed channels. Qther highlights inciude dependable push-tc-talk
ceramic mike & relay, adjustable squelch control, automatic series
gate noise limiter and itluminated dial.

 LAFAYETTE HE-15A
Made in U.S.A,

i

ONLY

51 50

5.00 Down

NOT A KIT
SUPERHET

Citizens Band TR ANSCE IV ER

® Completely Wired—Not A Kit @ 5 Crystal-Controlled Transmitting
Positions @ Tuneahle Receiver Over Full 23 Channels @ High Output
Crystal Microphone @ Complete with Transmitting Crystal for
Channe! 9

A compact, precision transmitter and receiver covering up to a 20
mile or more radius, depending upon conditions. The HE-15A features
an effective full-wave variable noise timiter, RF jack on front panel,
planetary vernier tuning, 5-prong microphone jack for easy relay
addition, and 12 tube performance from 4 dual-function tubes, 2
single-function tubes, 2 rectifiers.

HE-19 Telescoping Whip Antenna . Net 3.96
HE-16 Power Supply for 12 Volts . .. Net 10.95
HE-18 Power Supply for 6 Volts ... . Net 10.95

LAFAYETTE All-in-One
CITIZENS BAND
MOBILE ANTENNA 6.95

® Chrome Swive! Base ® Stainless Steel Spring
® 102'>2" Stainless Steel Whip for Optimum 11-Meter
Performance

Chrome swivel ball mount base designed for mount-
ing on any surface. Stainless steel spring holds rod
in properly adjusted position and prevents rod dam-
age from shocks and blows. Staintess steel whip for
maximum resiliency and strength.

HE-800WX

NEW! LAFAYETTE
RADIO FIELD INDICATOR

® Continuously Indicates Transmitter
Output @ Rugged 200 ua Meter Move-
ment @ Requires No Electricity, Bat-
teries or Transmitter Connection
Check the performance of marine,
mobile or fixed transmitter. Features
a 200 va meter movement with vari-
able sensitivity control. Earphones can
be plugged in for an aural check
of output. Antenna extends fram 3%
to 1034”. Magnet on bottom plate
allows easy mounting on car dash or
metal surfaces. Size, less antenna,
318W, 214H, 27D.

g I‘.AYETT
r A D I O

PLEASE INCLUDE SHIPPING CHARGES WITH ORDER

165-08 LIBERTY AVENUE, JAMAICA 33, N. Y.

OTHER LGCATIONS

NEW YORK, N.Y. NEWARK, N. ). BRONX, N. Y.
100 6th Avenue 24 Central Avenue | 542 E. Fordham Rd.

PARAMUS, N. ).
182 Route 17

BOSTON, MASS.
| 110 Federal Street

PLAINFIELID, N. J.
139 W. 2nd Street
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If you are seeking a better job or a business of
your own, the appealing field of Television-
Radio-Electronics offers REAL PROMISE!

In this fast-growing field, trained Electronic
tethnicians find many good: paying, interesting
jobs in manufacturing, installing, operating,
servicing. Equally importaat is the fact that
these are GOOD JOBS—offering the kind of a fu-
ture that an untrained man often dreams about.

No previous technical expe-ience or advanced
educction needed. Prepare for this profitable
field in your spare time at home, or
in our modern Chicago or Toronto
Laboratories. Nothing else like it!
Send for FREE deiails.

EARN WHILE YOU LEARN!
After you get pa‘t of DeVry Tech’s
training with equipment at home,
you may then in your spare time,
begin to earn real money servicing
Radio and Television sets.

Shown above is the valuable new
combimation oscillescope and volt-
meter which DeVry Tech men build

during the mew W«ining program.

3ut that's not all! Mew movies, new
experinental pro ezts—all  prepare
you fthoroughly ia this latest and
greatest DeVry Tech training program.

de to Profitable Job O]

Buifd and ke:p this B1G
DeVry Engineerzd TV set —
easily converted to U.H.F,
optional trainieg feature at

. moderate acwed cost.)

MILITARY SERVICE
if you are subject to mil-

< b Pk iy ] DeVry Tech:, itary service, the infor-
-~ TV-Eadio Broadcast Techn als 5 program | muation we have should
3 oo : b 4 iali 0 includes training ip prove very helpful. Mail

. .Cobor Television Specialis Foloviging B Ceupon toduy:

tadar Operator * Laboratory Tec
Airline Radio Man ¢ Computer Sp
Micscile Electronics Technician

Your Own Sales & Service Shep [idAdelds

. . . PLUS MANY OTHERS (<Y o]0]

Learn-By-Doing

HOME MOVIES projects
sy SR
ke i tant paoint Build over 300 proer 3
... make important paints adio-Electront  CcNCal Projects from o i A
b crystal clear. Speeds wour _ tircui's..,w?xfesls'ﬂ:;; You build ;"d"‘l’np,g:,h Pilents of
¥ %  learning. It's almost like hav- B Projects—alj dogie CPMON..and mon e'grv:::.""’
) or

A J esigned any
2 1 to A oth,
R e —————r=t , \ cal eXxperience o4 h.,,':,":vlda qu'snmding Practi.

ACT NOW' Get information-packed publi.
e cotion FREE! Mail coupon today.

DeVRY TECHNICAL INSTITUTE

4141 Belmont Ave., Chicago 41, lll., Dept. PE-5-R

Please give me your two FREE booklets, “Pocket Guide to Real

Earnings * and “Electronics In Space Travel’; also include details
on how to prepare for a career in Electronics.

YOU ALSO GET.,..
the same EMPLOYMENT
SERVICE that has helped
thousands of our gradu.
ates toward fine careers
ir. Electronics.

I pro,

1| Name. Age.
PLEASE PAIWT

Street Age.

City. Zone. State.
For details of Canadian Tmining Programs,
oddress DeVry Tech of Canada, Lid.,

CH|CAGO 41 ! ".I.INOIS 2044-A 970 Lawrence Avonue West, foronto 19, Ontario

May, 1961 5
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NEWS SC PE

750,000 POUNDS OF ALUMINUM will be used in General
Electric's experimental 4.3-mile transmission line for voltages
up to three-quarters of a million—more than three times the
power of the 220,000-volt lines now in use. In addition to the
Alcoa 2.32-inch aluminum conductors (the largest ever made
commercially), the system boasts many other all-aluminum
products supplied by the Aluminum Company of America,
Among them: one of the largest aluminum transmission
towers ever erected and a mammoth aluminum substation
with virtually all components—inciuding structural members,
bolts, nuts, and plates—made of aluminum. The 105-foot
transmission tower weighs only 15,000 pounds compared to
the 40,000 pounds of a similar steel tower. America’s future
In high-voltage transmission lines may very well hinge on
the metal—aluminum—that electricity refines.

SOON TO JOIN THE NAVY is Raytheon’s seagoing radar
system—touted as one of the largest ever developed. De-
signed to give early warning against air attacks, the system
—with its monster-sized, 40’-long aluminum antenna—will
be installed on Navy picket ships and cruisers. An intricate
antenna design permits tailoring of the radar beam pattern
to the most advanced search teckniques. Inside the antenna
there is an ensemble of 150 horns and interconnecting wave
guides that would look like a plumber’s nightmare to the
uninitiated. The radar system, tabbed the AN/SPS-38, will
baffle enemy attempts to jam it, and provide more time to
set tactical operations in motion in the event of an attack.

SYNTHETIC QUARTZ CRYSTALS, mass-produced for com-
munications purposes, are now pouring out of the Western
Electric Company's Merrimack Valley Works in Massachu-
setts. Previously, the only source of quartz crystals had been
mines in the dark interior of Brazil manned by free-lance
native miners—resulting in unstable supplies and high prices.
The new factory grows quartz crystals of superior size and
quality in a sort of scientific rock garden, under tremendous
pressure and fierce heat. It takes only three men and as
many weeks for Western Electric to ‘‘reproduce’ what na-
ture took many eons to produce.

THE FIRST MISSILE-FIRING RAILROAD CAR for the U.S.
Air Force Minuteman ICBM has been constructed at ACF
Industries’ Berwick, Pa., plant. The Boeing Airplane Company
will outfit the car with launching gear and ‘‘electronics’ for
the three-stage, solid-fuel “bird.”” Eventually, the Air Force
will have several missile trains roaming the rails throughout
the nation—with any railroad siding a potential launching
site, it would be impossible for an enemy to knock them
out. Modern-day Casey Joneses will be missile men!

More on page 8
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Write

BREAK THROUGH To HIGHER PAY
S < ELECTRONICS

START NOW! Break through the £arning Barrier that stops
half-trained men. N.T.S. "’All-Phase’’ fralnmg prepares you —
at home in spare time — for a high-paying CAREER in Elec-
tronics — TV — Radio as a MASTER TECHNICIAN. One Master
Course at One Low Tuition trains you for uniimited opportuni-
ties in All Phases: Servicing, Communications, Preparation
F.C.C. license, Broadcasting, Manufacturing, Automation,
Radar and Micro-Waves, Missile and Rocket Projects.

A more rewarding job ... a secure Y k
future ... a richer, fuller life can ou S work on
be yourst As an N.T.S. MASTER -

. actual job
\ projects

TECHNICIAN you can go straight to
the top in industry ...
own profitable business.

19 BIG KITS

YOURS TO KEEP

or in your

SUCCEED IN MANY HIGH-PAYING
JOBS LIKE THESE...

« TV-Radio Sales, Service and Repair

« Profitable Business of Your Own

« Communications Technician— F.C.C. License
« Hi-Fi, Stereo & Sound Recording Specialist

« TV-Radio Broadcasting Operator

« Technician in Computers & Missiles

« Electronics Field Engineer

« Specialist in Microwaves & Servomechanisms
« Expert Trouble Shooter

« All-Phase Master Technician

gives you all the facts

NATIONAL & SCHOOLS

WORLO.WIDE TRAINING SINCE 1905
4000 $0. FIGUEROA ST., 40S ANGELES 37, CALIF. u.$. &,

Dept. R2G-51

RESIDENT TRAINING AT LOS ANGELES
ish to take your trasning in el
;?‘elladue:l School at Los Angeles, |he'
world's TV capital, stacd NOW in o;lv
Shops L:bskand'l:‘zd:n““
Here you work wi a
Ell:cdl‘r?mc equipment -— professionally
installed—tinest, most complete tacih

N.T.S. Shop-Tested HOME TRAIN.
ING is Better, More Complete,
Lower Cost . .
to the most fascinating, opportu-
nity-filled industry today!

.and it is your key

YOU LEARN QUICHMLY AND EASILY
THE N.T.S. SHOP-TESTED WAY
You get lessons, manuals, job proj-
ects, unlimited consultation, gradu-

ate advisory service.

tional cost. You also get a Profes-
sional Multitester for your practical
job projects.

EARN AS YOU LEARN...
WE SHOW YOU How!

Many students pay for entire tuition
—and earn much more — with
spare time work they perform while
training. You can do the same...
we show you how.

ffered by any school Expert
::f:nd?y lev:slvuclol Pessonal altention
Graduate Employment Service. Help in
finding home near school—and part
me job while you learn
T
WRITE FOR SPECIAL RESIDEN

SCHOOL CATALOG AND INFORMATION

N.T.S. HOME TRAINING is
® Classroom Developed
® Lab-Studio Planned
® Shop-Tested
o Industry-Approved
e Specifically Designed
for Home Study

You build a Short Wave-Long Wave
Superhet Receiver, plus a large-
screen TV set from the ground up,
with parts we send you at no addi-

ACCREDITED MEMBER

the enly nationaily

recognized acerediting
agency for pilvate
home study schools

SEND FOR INFORMATION NOW...
TODAY! IT COSTS YOU NOTHING

TO INVESTIGATE.
)
[/

ACTUAL LESSON

MAIL  ( NATIONAL %W SCHOOLS
COUPON WORLD-WIDE TRAINING SINCE 1905

VMail Now To
National Technical Schools, Dept. R2G-51
4000 S. Figueroa St., Los Angeles 37, Calif.
Please ruzh FREE Electronics-
TV-Radio "Oppcrtunity’’ Book and Actual
Lesson. Nc¢ Salesman will call.

‘ACTUAL
LESSON

NO OBEIGATION! !

Age
Address. .
’ City__ _Zone____State__
Check here if interested ONLY In Resident Tnlnlng al Los Angeles
§ VETERANS: Give date of discharge

e e —

NO SALESMAN WILL CALL
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Continued

LITTLE “EMANCIPATORS ' —tiny pocket radio receivers de-
< signed by General Electric—are helping key personnel at Or-
mond Beach Hospital, Fla.,, make better use of “on-call’”
time, and have eliminated the need for them to stay close to
telephones. Surgical nurses, anesthetists, and physicians,
who formerly had to make 20-minute telephone *'report-ins,”
can now be reached instantly even if they are on a lonely
strip of beach, at a movie, or just shopping for a pair of
shoes. Time signals every half hour inform the listener
that the set is working and within range of the transmitter.

DOLLAR BILL CHANGERS that work for nothing are arriving
on the American scene. They are machines, made by A.B.T.
Division of Automatic Canteen Company of America, which
accept dollar bills and give in return a dollar's worth of
dimes, nickles, and quarters. Deep in the heart of each
“changer’ are magnetic amplifiers which can ‘“‘sense’’ and
validate genuine U. S. one dollar bills, rejecting all phonies,
foreign currency, and bills of higher denominations. About
600 machines are already in use throughout the country,
primarily at vending machine locations.

A= “COOK-IT-YOURSELF’' ELECTRONIC CAFETERIAS will soon
be taking the place of conventional steam-table setups.
Three or four different hot meals will be served by the cafe-
terias, even though they have no kitchens, cooking utensils,
or steam tables. Prepared by an outside commissary, the
meals are frozen, served refrigerated, and reheated by the
cafeteria’s patrons in just 60 seconds using Radarange
microwave ovens made by Raytheon. Small plants and busi-
ness offices will be able to offer employees complete hot
meals where cold sandwiches now hog the menu.

WEAK HEARTS NOW HAVE STRONG HOPES of survival due
to two new devices developed by Westinghouse. One unit,
called the “Cardiac Pacer,” can stimulate a faltering heart;
a second one, the “Cardiac Monitor,” broadcasts an emer-
gency alarm to a doctor up to 21, miles away. The Pacer is
a transistorized unit that emits electrical impulses to trigger
the heartbeat; both the rate and amplitude of these impuises
can be regulated to suit the individual patient’s needs. The
Monitor, a fully transistorized unit, indicates the heart rate
on a dial and sets off a high-pitched alarm signal if the
pulse deviates or stops. During a normal heartbeat, an audi-
ble “beep’” can be heard. When the alarm signal sounds, a
transmitter built into the Monitor activates a pocket-sized
receiver carried by the doctor. Soon Doctor Kildare will be
able to spend more time putting than pulse-taking.

8 POPULAR ELECTRONICS



look to this sign of assurance!

The Distributor displaying this sign will AUTH oRI ZED
solve your tuner problems at a profit to you.
He has available the New Standard Tuner
Replacement Guide, including replacement parts
histings. This ts the only Guide of its kind in the co I I.
world. Covers all Standard luners produced

through 1959. Includes replacements for many
tuners not produced by Standard. Tv TU N E R D | ST R I B UTO R
He handles our 48-hour Factory Guaranteed
Repair Service and Trade-1n Allowance

on unrepairable Standard tuners.

See This Authorized Distributor Today

standard kollsman
I N D U S T R I E S I N C . Furmerly Standard C>il Products Co., Inc.

2055 N. HAWTHORNE AVENUE. MELROSE PARK, Ii.LINOIS

GUARANTEED REPLACEMENT 'f-!—d].-.-— FACTORY SERVICE - PARTS

May, 1961



COMPLETE SERVICE TRAINING

. . written so you can understand it!

By ROBERT E. TALL
Washington Correspondent

for the complete
2-volume course

T HIS YEAR'S session of Congress
could do a man-gized favor for CB’ers

[ ] [ ]
le an Tv ur Ra dlu and others. The FCC has again re-
quested an amendment to the Communi-

cations Act which would remove the re-

quirement that applications for licenses

ver a e be notarized before they are submitted
to the agency.

EASIER-BETTER-FASTER! Under the existing law, the FCC has

No complicated theory or mathematics! These famous Ghirardi tO requlre tha’t a’pphca’tlons fOI‘ I‘ale

book: t right d to b tack: howi u how to 1 3
h::dlse %ﬁl tryges o?vﬂx OFM,mas:d ’?‘%’ sselr!:nge \:vvogﬁ g)? appr‘oved hcenses Of a’ll types be subJected tO

professional methods. Almost 1600 pages and over 800 clear aé 1 ”___
illustrations show how to handle every phase of troubleshooting oath or a’ﬁirma’tlon even though the

d ing. Each book is co-authored by A. A. Ghirardi whose i 1
xlan::lrsvllfavge he‘ligeld lor?unlsmoge servl::emel)l' than any other books agency itself has complalned about the

or courses of their kind! .. . unnecessary time and trouble involved
1—Radio and Television Receiver for both the FCC and radio users. Time
-~ TROUBLESHOOTING AND REPAIR and again, the agency has pointed out

A complet ide t fitabl fessional methods. For th 1 i
begm‘l:lerx"l,plsnesiuco:npger:?uive :l‘glxl":,ll:: cgu:aeml"or the expen(E tha’t Other laws prOVIde pena’ltles fOI‘

d serviceman, it uick w to “*brush up’’ on specific 1
f:lfse. loeld(:v?l!t])p ll'lnpll':vqu '.l:chni:\i'eloor t: find fast answers ma’klng fa’]se Sta’tements tO government

to li service bl Includes invaluable ‘‘step-by- i i o
stepq"n:rcl):f)lesht;otlngpl;:‘;lalﬁ.?sthatn shows what to lzok for and agencles’ and tha’t the present notarlza

where, 820 pages, 417 illustrations, price $10 separately. tion requirement is a headache to every-
2—Radio and Television Receiver body involved.
CIRCUITRY AND OPERATION Until the law is changed, however,

This 869-page volume is the ideal guide for servicemen who FCC Staff members concerned Wlth the
realize it pays to know what really makes modern radio-TV

receivers “'tick’” and why. Gives a complete understanding of Citizens Band are pleading with pros-
basic circuits and circuit variations; how to recognize them at

a glance; )}:ow 0.04 1e‘;lmlllmne guesswork nnt} u;esless testing in pective CB’ers to make sure that their
5 t o a .00. . . . Q .

servicing them 1 e Frice separately applications comply with this require-
Special low price . . . you save $2.00 | ment. In most states, notary publics

If broken into lessons and sent to you as a '‘course,’” you'd regnrd

these \wo greal hooks as a bargnm at $10U or morel are the people to see, but justices of the

Under is new offer, you buy both books for only $1 . o . o
you save $2.00! No lessons to walt for. You learn fasb—and right! peace serve in some ]ocahtles, while

"= ==STUDY 10 DAYS FREE!==="3 | postmasters will do the job in others.

623900

I oeoc. pess. HOLT. RINEMARY & WINSTON, INC.. ] Citizens Band licensees have created
] 5335"33-'( ben EXES WEERLATD T80 § | another “sore spot” at the FCC which
B st w;ﬁg:ﬁﬁ%ﬁf’;iﬁ'ﬁa?ﬁ spostage) or welurn J | the Commission had not encountered to
J O Rfio,& TV Reeelver TROUBLESHOOTING & REPAIR (Price g | any great degree with the older radio
I a] Rndlo & TV C RCUITRY & OPERATION (Price $0.00) I SeI‘ViceS——Stemming from the fact tha"t
i p“cc“::‘:““";%g,fgg ":égi’%é%ﬁf:}ggﬁa?%r-ggggn e j | CB licensees sometimes change their
[] B0 S0 ALY B WOty j | addresses without nptlfylng the agency.
B SAVE! Sond,cash with order and we vay.posmsze Seme ¢ | In most of the radio services that the
b oveme o i FCC regulates, l}censes are held ‘py b'u51-
T socrens g | nesses or pubh.c safety organizations
., 1 whlpI} do nqt shift addresses very often.
1 ‘C’g'yé's'ﬁ;?~§,s,:£’r’,,y 9 for TROULESHOOTING ‘& REPAIR | IndIV{dual licensees, howeve‘r, who hold
Louw. but momey refunded ij yow réturn books in 10 days. A practically all of the CB lgcenses, fre-

T e a e e e T quently move to a new location. A num-

-
o
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For serious-
minded men
desiring
higher
income and
status-

CRE| has developed a program of home study that is com-
parable in technological content to advanced residence courses
in electronics. The program was developed hand-in-hand with
leading companies and Government agencies contributing to
the Nation’s efforts in electronics, communications, missiles,
and space exploration.

This CREI program in Electronics Engineering Technology
may be completed in 2 to 4 years, depending on how much of
your spare time you can devote to study. The courses are
presented in easy-to-understand form. Our instructors will give
you personal attention and assist you when you need help.

To qualify CREI graduates for advancement to key technical
positions, CREI offers a complete program in electronics,
including —

Automation e Instrumentation ¢ Industrial Electronics
Aeronautical Electronics ¢ Guided Missiles ¢ Radar
Servo-mechanisms ¢ Computers ¢ Astronautics ¢ Tele-
metering ¢ Communications ¢ Electronics Manufactur-
ing o Field Engineering ¢ Nuclear Engineering

A COLLEGE-LEVEL EXTENSIO
PROGRAM IN ELECTRONICS

There is a drastic need in the electronics industry for well-
educated engineers and technical personnel. Although the
great majority of students find ample opportunity for ad-
vancement with their present companies, CREI maintains a
Placement Bureau to assist graduates and advanced stu-
dents in finding more desirable positions. For many years,
the demand for CREI graduates and advanced students has
far exceeded the supply.

A few of the private companies and government agencies
whose officials approve CREI for their own personnel:

U. S. Navy (5,240 enrolled in Florida Power & Light

extenAswn program) Pan American Airways
Army, Air Force, Marine i el

Corps, Coast Guard United Alrllnes

. . The Martin Company

Columbia Broadcasting System All America Cable & Radio
National Broadcasting Company Voice of America
Federal Electric Corporation ...and many others

QUALIFICATIONS FOR CREl. You qualify if you have a high
school diploma or equivalent, and if you have had basic
electronic training and practical experience in electronics.
Available to Veterans.

CAPITOL RADIO ENGINEERING INSTITUTE

ECPD Accredited Technical Institute Curricula « Founded 1927 |
Dept. 1205-H, 3224 16th St., N.W., Washington 10, D.C.
Engiand: CRE! London, Granville House.

132-135 Sioane Street, London S.W. 1, England

Please send me your course outline and FREE 56-Page Book
‘“Your Future in Electronics and Nuclear Engincering Tech-
nology™’ . . . describing opportunities and CREI home study
courses in Advanced Engineering Technology.

Radar, Servo and Computer Engineering Technology

y
Communications Engineering Tlechnology

of greatest Television Engineering Technology

CREI's Extension Division
offers you a college-level
home study program in
electronics comparable in
technological content to
advanced residence courses.

Mail this coupon . . . today!

To obtain fast, immediate
service and to avoid delay,
it is necessary that the fol-
lowing information be filled
in:

Type of Present Work

Education:
Years of High School

Other

Electronics Experience

7 Aeronautical Electronie EngFI:neerlng Technotogy
interest Automation and Industrial Electronics Engineering Technology
Nuclear Engineering Technology
Name Age
Street
City Zone State

1
|
I
|
|
|
|
} Check field 8 Electronic Engineering Technolog
|
|
!
|
!
!

Check: 0 Home Study
May, 1961

O Residence School

O Korean Veteran

-
|
|
!
|
|

Employedby_ === |
|
|
|
|
|
|
i
]
1

11




lowest cost
master antenna system
ever developed

NEW
BLONDER-TONGUE
TRANSISTOR 4-SET
BOOSTER—MODEL IT-3

All the gain you need from
one antenna for 4 TV or FM sets!

This new transistor-operated 4-set
booster provides higher gain and lower
noise than any comparable vacuum tube
unit. There are no tubes to replace,
lower power drain and negligible heat
—all contributing to lower cost, longer
maintenance-free operation than any
unit on the market. List price of model
IT-3, $32.50.

SUPERB 1, 2, 3 or 4 SET PERFORMANCE
e 1 SET— B-T ‘straight thru’ circuit
provides full gain without isolation
losses (Gain: 9to14 db, TV; 8 to 12 db,
FM).

® 2, 3 OR 4 SETS—splitting circuit pro-
vides gain and inter-set isolation neces-
sary to provide top performance on 2,
3 or 4 sets. Gain two sets — each set
4 to 8 db; Gain three sets—each set 3 to
4 db; Gain four sets—each set 2 to 3 db.
Sold through distributors. For details write:

enginaered and manulactured by

BLONDERXTONGUE

2 Alllng St., Newerk, N, J.
Canadian Div.: Benco Television Assoc. Ltd., Toronto, Ont.
Export: Morhan Export Corp., New York 13, N. Y.
home TV accessories ® UHF converters e master TV
systems e Industrial TV systems e FM/AM radios

ber of CB’ers have been ordered off the
air until they go through the whole
licensing process again, starting from
scratch.

The FCC does not demand that CB’ers
get its permission to change their resi-
dences, but it does want to know about
address changes within a reasonable
period of time. As long as an applica-
tion for ‘““modification of address” is on
file at the agency, operating with an old
license is permissible until the new one
arrives. If the application is not on file,
however, and the CB’er is monitored at
an address different from that shown on
the license, or otherwise gets caught in
the change-of-address snare, he is in
jeopardy of losing his license.

On the amateur radio side, Washington
communications officialdom turned out
in force again this year to honor the
recipients of the 1961 Edison Amateur
Radio Award—John T. Chambers, of
Palos Verdes Estates, Calif., and Ralph
E. Thomas, of Kahuku, Hawaii. The
Edison award, inaugurated nine years
ago for outstanding public service by
amateur operators, was issued for the
first time this year for a scientific
achievement.

California-Hawaii transmissions by
these two radio engineers confirmed the
theory that u.h.f. frequencies are not
limited to line of sight. See page 114
for details on their accomplishment.

The new chairman of the FCC, Newton
N. Minow, who just took over his duties
a couple of months ago, admitted dur-
ing confirmation hearings before a Sen-
ate committee that he knew little about
the work of the Commission when first
tapped by President Kennedy for the
job. But his activities since then indi-
cate that he is learning fast.

The 35-year-old former Chicago attor-
ney is expected to be one of the “strong-
est” chairmen the FCC has had for
some years. Moreover, his close liaison
with the White House and some influ-
ential politicians could result in FCC
procedure changes which would be hard
to put across without such connections.
Mr. Minow, among other things, was a
law partner of the new United Nations
Ambassador, Adlai E. Stevenson; he
also served as administrative assistant
to Mr. Stevenson when the latter was
Governor of Illinois. -0
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e knight-kits . -

A PRODUCT OF ALLIED RADIO f l |§:\7\\ \ ﬁr\
/ r ﬁ"m :\.\\“ ~ B
—simply Qréars =

en’;’i‘r’,‘?‘s’;‘z J it's WIRELESS—
2 just plug in
08 and TALK!

New Money-Saving Electronic Tachometer Kit Deluxe Wireless Intercom Kit at Lowest Cost
MostAccurate atthis Low-Cost—Unaffected by Temperature Works Anywhere Without Wires—No Installation!

ONLY ' Another KNIGHT-KIT first—a precision tachometer  This easy-to-assemble intercom operates without in-  ONLY
[ 95 in money-saving, easy-to-build form. Helps you stallation or wiring—just plug intc any AC or DC S 95
drive at your best engine speed efficiency, like'the wall outlet for step-saving communication! Change 18
$2 Down professionals. Temperature-compensated Zener locations easily —anywhere. Ideal for home, office or
diode regulator contributes to exceptional 5%-of- store. In the home, you can communicate with nursery, garage,
full-scale accuracy, regardless of voltage or temperature basement or patio. In office or shop, provides time-saving com-
changes. Operates with 4, 6 or 8 cylinder automotive en- munication. evm operate between adjacent buildings that are
Zines; simple 3-wire installation. Universal mount fits dash on same electric-company line transformer. Perfect for baby
or steering column. Ideal also for high-powered outboard sitting. Features power-line noise silencing circuit for absolutely
marine engines using primary ignition system from 2 cycle quiet “standby’’; premium quality throughout. Has Talk-Listen
2 cylinder and up. Big illuminated D'Arsonval meter; linear  switch, with lock-on feature for constant listening. Handsome
0-8000 rpm scale; reference pointer may be preset to any cream-toned plastic cabinet, 9 x 515 x 515", Can be used in sys-

desired speed. With cables, mounting hardware, wire and tems consisting of 2 or more units, as desired. Shpg. wt., 314 lbs.
solder. Shpg. wt., 2 lbs.

83 Y 941. NET. Each Station. . .. . ... ... ~LF¥G AN, 5 $18.95
33 Y 944. Only $2 Down. NET. . . .. ... ... ey N Hl $19.95 20 YX 272-2. Complete 2-Station System. NET . . .. .. $36.95
———

o
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. . d’s Summer Sa Send for the big
BiG SAV‘“GS 0“ KlTs 'DZI eig)eAK Electrostatic Speaker System Kit bargain-packed

te price slashed Allie

e gy SBQ.SO——Su_ﬂr}r::(v“S“;u:nce speaker ied Summer Sale Book
Sav to S et lllta;golut,ely fabulous sound. Lt S e Sot
52500 iystlmé‘e‘:eligs"‘:ﬁ:a-low resom!"x.\cetv:ve(:;;::':;'t e A
oy electrostatic i

Jiﬁf:\’; (pre-wired); hardwood

e P WO

two patented AAthur

SRR AT

E i er 3
prcmllula)? ‘;)‘\lx‘iltsi’il‘:(g)wseealcd enclo?ure,r fla{gs‘panc‘::‘seﬁc send
panels inished) for external su Yyt 1
R Gyt 1. Assembled size, 14 ¥ e
damping materia’. 120 a0 watts for
Response, 30-25000 cps. Capa i

waveform. Shpg. Wt solbs i itl
15 DU 761. Only $5 Down. NET. ...~ !

i

citizens Band Transceiver Kit
with press-to-Talk Microphone

—nNOW

on regularly §89.45 lno 2

45! Genuine dual-con

8}‘:ct, receiver fo; l'n])ghis;ti Sa\[ g
itivi d selectivity; 2-chan ] 0
f:i;ita‘l‘::tgn?:)lled full 5-watt trans 55

. ic noise 3 ~
LLEES Features.l;\ \‘I’:l"’i:‘lﬁ:! squelch control. Withone trans

c-27

| ALLIED RADIQ, Dept. 23-E1 TS
I 100 N. Western Ave., Chicago 80, III.
§ Please ship me the following:

1 [183Y 944 Tachometer Kit. []83 Y 941 Intercom Station.

! [135DU 767 Speaker Kit. ] 20 YX 272-2 intercom System.
t [J20YU 271-3 Transceiver with Mike. $, enclosed

Combinati
reduced to $
version super

nitt A 3 uality "
e Coryatal (channel 122 speciiy). Tncludes } 1 Send Free Allied Summer Sale Book No. 205
mi A . Shpg. - P
o Microphone. _...584.45
Press-to-Talk Down NBTa . « £85 4 - 78000 ,l Name._
20 YU 271-3. Only 85 Do i p—
— NN AT AT B S PRINT

i

{
i
|
3
]
|
g: o

_ALLIED RADIO

1 City Zone___State
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Hi-Fi |

' Showcase

EW hi-fi/stereo products continue to

roll off production lines and into
dealers’ showrooms. While space pre-
vents us from listing each and every one,
you’'ll find the month’s more outstanding
releases discussed below. If you would
like to have additional information on a
particular product, simply write to the
individual manufacturer or distributor
—names and addresses appear at the
end of this column on page 20.

Big bass from a small enclosure is one
of the wonders of modern hi-fii In the
“Eldorado” bookshelf enclosure by
Argos, it results from a tuning tube and
ducted port precisely matched to a 12~
woofer. Measuring only 14Y,” x 277
x 10”7, the TSE-3AS incorporates two
3V4” tweeters in addition to the woofer

(all Jensen’s, by the way) for an over-
all response of 40 to 17,000 cycles. With
input impedance to a built-in crossover
network rated at 8 ohms, the TSE-3AS
can be used with virtually any amplifier.
Price, $39.95. . . . From Allied Radio
comes a new ‘‘add-on” electrostatic
tweeter designed to supplement existing
speaker systems with high-frequency
response from 1000 cycles to the limits
of audibility. Supplied complete with
built-in crossover network, balance con-
trol, and power supply, the Knight
KN-825 incorporates a curved radiating
element said to provide a full 90° dis-
persion of sound. A mere 8” x 10” x 37,
the KN-825 has an ivory-colored, per-
forated plastic grille; top and bottom
are of oiled walnut. Price, $26.95.
Billed as the most powerful and versa-
tile stereo receiver on the market,
Crosby’s R80 boasts push-button source
selection and ganged, push-pull knobs.
Other features include a two-channel
indicator for tuning and program level;
variable mono/stereo blend lights;
speaker/head-set selector; volume con-
trol for third-speaker installation; con-

€ EVOLUTION OF A FAMOUS TAPE RECORDER

(MODEL EI 3536)

@ Four-track stereophonic or monophonic recording

and playback ® Three speeds—74, 3% and 1% ips

@ Completely self-contained, including dual recording
and playback preamplifiers, dual power amplifiers,
two Norelco wide-range loudspeakers (second in lid)

and stereo dynamic microphone (dual elements)
@ Can also be used «s a quality stereo hi-fi system
with tuner or record player.

PLUS—‘Sound-on-Sound'...for adding sound over pre-
viously recorded sound, without any danger of erasure!

PLUS—Mixing facilities ... for recording any two
sources of sound simultaneously!

Complete with dual-clement microphone

and two matched Noreleo loudspeakers: 5399.50

4

e [} orelco®
CONTINENTAL ‘400’

a new 4-track stereo-record/
stereo-playback tape recorder
guild-crafted for you by
Philips of the Netherlands

For complete deseriptive literature write to:
North American Philips Co., Inc.

High Fidelity Products Division

230 Duffy Avenue
Hicksville, L.1.,N. Y.

|
1
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|
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F.C.C. LICENSE —THE KEY TO BETTER JOBS

An F.C.C. commercial (not amateur) license is your ticket
to higher pay and more interesting employment. This license
is Federal Government cvidence of your qualifications in
clectronics. Employers are cager to hirc licensed technicians.

WHICH LICENSE FOR WHICH JOB?

The THIRD CLASS radiotelephone license is of value
primarily in that it qualifies you to take the sccond class
examination. The scopc 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 radiotclephone
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 course covers the required subject
matter completely. Even though it is planned prima-
rily to lead directly to a first class FCC license, it does
this by TEACHING you electronics. Some of the
subjects covered in detail are: Basic Electricity for
Beginners, Basic Mathematics. Ohm's and Kirchhoff's
Laws, Alternating Current, Frequency and Wave-
length, Inductance, Capacitance, Impedance, Reso-
nance, Vacuum Tubes, Transistors, Basic Principles
of Amplification, Classes of Amplificrs, Oscillators,
Power Supplies. AM Transmitters and Receivers, FM
Transmitters and Receivers, Antennas and Trans-
mission Lines. Measuring Instruments. FCC Rules
and Regulations, and extensive theory and mauthe-
matical calculations associated with all the above
subjects explained simply and in detail.

OUR GUARANTEE
If you should fail the F. C. C. exam after finishing our

course, we guarantce to give additional training at NO
ADDITIONAL COST. Read details in our free booklet.

HOLLYWOOD < RESIDENT CLASSES
CALIF. HELD IN FOUR CITIES
If you are interest-
SVEV:TSTHLE <_ ed in attending day
or evening classes
KANSAS CITY ( mail the coupon for
MO. free informationto
our home of-
WASHINGTON ; fice inHolly-
D.C. wood, Calif.
)

o
s 2
5

3 e b \ L: e

e )
_ MAIL COUPON NOW —NO SALESMAN WILL CALL = s

-
N\

\'

. .
N \‘\\\ Y

MIIHIHIIMENIN
Learn by Correspondence or in Resident Classes

Grantham training is offered by correspondence or in
resident classes. Either way, we train you quickly and
thoroughly---teach you a great deal of electronics and
prepare you to pass the F.C.C. examination for a first
class license. Get details now. Mail coupon below.

Y
This booklet

FREE!
- T

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

i

To get ahead in electronics —first, you need the proper train-
ing; then, you need “proof” of your knowledge. Your first class
commercial f.C.C. license is a “diploma” in communications

— electronics, awarded by the U.S. Government when you pass

certain examinations. This diploma is recognized by employers.
Grantham School of Electronics specializes in preparing you
to earn this diploma.

Grantham training is offered in resident classes or by cor-
responderce. Qur free booklet gives complete details. If you
are interested in preparing for your F.C.C. license, mail the
coupon below to the School's home office at 1505 N. Western
Ave., Hollywood 27, California—the address given in the coupon
—and our free booklet will be mailed to you promptly. No
charge—mno obligation.

{Mail in envelope or paste on postal card)

To: GRANTHAM SCHOOL OF ELECTRONICS

1505 N. Western Ave., Hollywood, Calif.

|

|

|

|

1

|

| Gentlemen:

| Please send me your free booklet telling how | can get my com-
| mercial F.C.C. license quickly. | uncerstand there is no obligation
: ond no salesman will call.
1

|

|

|

!

t

|

|

Nome _ _ Age.
Address = —

‘F, City _State. =

Il am interested in: [ HomeStudy, [ Seattle classes
[ Hollywood classes, [J Kansas City ctasses, [} Washington classes




At last!
a speaker cabinet kit
with a choice of styling! ' ’;

£

UNIVERSITY’S
MEDALLION §

KIT features 5
‘Select-a-Style’
snap-on grilles

NOW, the exciting new styling concept of the Medallion
XII speaker system is available in cabinet kit form too!
For the first time, you can take pride in assembling a high
fidelity speaker cabinet that’s styled to your taste . . . and
hers too! The secret’s in the interchangeable snap-on
grilles, available in Swedish Modern, Colonial, Italian
Provincial, French Provincial and Contemporary. Prac-
tical? If you ever change your decor, just change the grille.

Each grille frame is authentically interpreted, expertly
crafted and pre-assembled for you, with only the grille
cloth and hardware to be mounted. The cabinet itself is
easy to assemble, with every piece precision machined to
the closest tolerances . . . selected 34“ hardwoods assuring
resonant-free performance. And smooth-grained veneers
make it easy to achigve a professional finish.

The Medallion’s exceptional versatility extends to its
speaker mounting board as well . . . letting you plan vir-
tually any type of multi-speaker system using cither a high
compliance or high efficiency 12” woofer, 8” cone speaker
or driver /horn for mid-range, and
wide-angle horn or University’s
fabulous Sphericon for treble. If
you desire a single integrated
wide-range speaker, University’s
new Series 200 high compliance
speakers will easily outperform
most multi-speaker systems.

And it fits anywhere! On fioor or
bench...evenbuilt-in. Withorwith-
out its matching base, as highboy
or lowboy. Only 17°x24"x1214”
deep, it’s ideal as a stereo pair.

See the Medallion at your Univer-
sity dealer now. You'll surely agrec
that as a kit, assembled cabinet, or
complete Medallion XII speaker
system, it’s the most intriguing and

sensible idea yet in high fidelity!
NET PRICES: Cabinet kit — $49.95.
Grille kits—Contemporary, $7.95. K&

others, $12.95 each. Base Kit-~$12.95. a onision ot Liag-Temco Erectranics, toc.

Write for University's new
‘informal Guide to Com-
ponent High Fidelity.’
Desk A-5, University
Loudspeakers, inc.,
White Plains, N.Y.
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Showcase
(Continued from page 14)

curved tuning dial; and facilities for an
accessory multiplex adapter. The R80
is priced at $375, exclusive of enclosure;
matching metal or wooden cabinets are
available at $17.95 and $30, respectively.
. . . Designed to provide background mu-
sic in home or office, the Grommes
Model 510 is a complete FM tuner, pre-
amplifier, and 20-watt amplifier in a sin-
gle package. With inputs for phono,
tape, and microphone, the amplifier sec-
tion is also equipped with loudness,
bass, and treble controls; not to be out-
done, the tuner section boasts an elec-
tronic tuning eye and flywheel tuning.
Supplied less enclosure, the Model 510
is priced at $149.95; a matching enclo-
sure sells for $10.00.

From Lafayetie Radio comes an all-
in-one stereophonic music center com-
plete with individual FM and AM tuner
sections, dual 20-watt amplifiers, and
two self-contained preamps. Both AM
and FM sections feature individual pre-
cision tuning meters and flywheel action
for precise station selection; front-panel
amplifier controls include bass, treble,
balance/volume, and 4-position selector
and mode switches. Finished in brown
and brass with a contrasting dial face,
the LA-225 measures 54" x 17%4” x 15”
and is priced at $174.95.

If you happen to own either a Wollen-
sak or Revere monophonic or 2-track
stereo tape recorder and want to take
advantage of the new 4-track stereo
tapes, you'll be interested in the WR-60
4-track conversion kit from Nertronics.
A 4-track stereo record/play head and a
4-track stereo erase head mounted in a
head-shifting mechanism, the WR-60
permits playback of both 2- and 4-track
prerecorded tapes as well as recording
4 monophonic tracks on a single ma-
chine. For stereo recording, of course,
you’ll need an additional recording pre-
amplifier (such as the Nortronics RA-
100). Price of the WR-60, $49.50. . . .
One of the oldest problems of the tape
fan—splicing—is almost child's play
with the little “Jiffy’’ splicer produced by
Rason. A compact 4Y,” x 1%”, the
“Jiffy” allows precise, accurate editing,

(Continued on page 20)
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RADIO-TV and

ELECTRONICS TRAINING

T A PRICE
DU CAN AFFORD!

Yes, this great course costs far less than any training of its kind
given by other major schools! Radio-Television Training School

will frain you for a good job in Television or Industrial Elec-
tronics — AT HOME IN YOUR SPARE TIME.

*2] INCH

Receiver Kit included

Think of i#—a complete training program including over
120 tessons, Fourteen Big Radio-Television Kits, Complete
Color-TV Instruction, Unlimited Consultation Service . . .
ALL at a really big saving te you. How can we do

this? Write to us today . . . and find out!

And what's more — you can (if you wish)

OPEN YOUR OWN RTS-APPROVED AND
FINANCED RADIO-TV SERVICE SHOP

We Want Many More Shops This Year

This 38 year old training organization —
called RTS, that's Radio-Television
Training Schoo! — wants to establish a
string »f Radio-TY Repair Shops in

principal cities throughout the U. S.
So far, a great many such shops are
INSTRUCTION NOW IN BUSINESS AND PROSPER-

INCLUDED ING. We are helping and training

" . ambitious men to become future

RADIO-TELEVISION TRAINING SCHOOL

815 EAST ROSECRANS AVE Dept. PE-S1

LOS ANGELES 59 CALIFORNIA

SEND ME FREE — all of these big opportunity books ~

‘‘Good Jobs in TV-Electronics,'” *‘A Repair Shop of Your Own'’®
and ‘*Sampfe Lesson.'” 1 am interested in:
D Radis-Television [ Industrial Electronics

(Automation)

Name —

—————— ——Age

RTS' Membership in The
Associatiori of Home Study
Schools is your assurance of
Reliability, Integrity, ond
Quality of Training.

Address

City & State
9
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IT
COULD
HAPPEN
TO YOU...

Somewhere it said: “Build this kit in an amazing 10 If drug manufacturers made the mistakes in labeling
hours!"' Looks like you're running into overtime because you find in some kits, the world would be a quieter,
you spent the first 714 hours sorting out the jumbled lonelier place. You know a selenium rectifier when you
mess of small parts and hardware. Well, it's good train- see one, and if this is a selenium rectifier, you're
ing for looking for needles in haystacks. Thomas Alva Edison.

Let's see. On Page 5 it says; ‘‘See diagram Page 12." Don't look now, but while Heifetz fiddles, your amplifier
On Page 12 it says; **See instructions Page 5.7 Well, if burns. When the smoke clears, you'll probably find that
you hold Page 5 open with your tongue, and Page 12 the 100 micrcfarad electrolytic was shorted because it
open with your left ear, that still leaves you three fingers had not been pre-tested. All work and no play, makes
on your left hand free for soldering and also. .. Jack a very mad boy!
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UNLESS
THE KIT YOU
BUILDIS A

- el

No mistaken identity or endless searching.
Parts are clearly pictured and labeled; re-
sistors are neatly mounted and identified!

.

PACO Model C-25
IN-CIRCUIT CAPACITOR TESTER KiT

Reveals dried out, shorted, or open elec-
trolytics—in the circuit—with Paco's ex-
clusive Capacity Dial, Instantly finds open
or direct shorted capacitors without re-
moving from circuit. Great time saver!

Specifications:

SIMPLE SEQUENTIAL TEST: reveals open or
shorted capacitors, including electrolytic types.
ELECTROLYTIC DIAL: indicates actual electro-
iytic values while capacitor is in-circuil; any
electrolytic which yields a capacity reading on
Electrolytic Dial is automatically revealed as not
open of shorted.

ELECTROLYTIC TEST: indicates in-circuit electro.
Iytic capacity from 2 mid to 400 mfd tn two
ranges; condenser is automatically proved non-
shorted and not open if Capacily Reading can
be oblained.

Model C-25: Kit, complete with PACO-detailed
assembly-operating manual. Kit Net Price: $19,95

Model C-25W: Factory-wired, ready to operate.
Net Price; 29.95

PACO

&

Step-by-step instruction book makes assembling a Paco Kit
foolproof! Paco gives you giant, fold-out diagrams on correspond.
ing instruction pages so you can see both at the same time.

PACO Modei DF-30
TRANSISTORIZED DEPTH FINDER KIT

Protect your boat against shoals and
underwater hazards with this compact,
easy-to-read depth finder, Transistors pro.
long battery life, provide utmost accuracy
and portability, A boon to fishermen ~
locates hard-to-find schools of fish. A low
cost safety device for every boat owner.
Specifications:
FULLY TRANSISTORIZED: 5 transistors. wilh a
low battery drain {or extremely long battery life.
HIGH INTENSITY INDICATOR: for sensitive, accu-
rale response under all conditions.
FAST, EASY READINGS: made possible by means
of over-sized scale calibrated at one-foot inter-
vals from 0 to 120 feet.
Model DF-90: Kit, complete with PACO-detailed
assembly-operating manual. Kit Net Price: $84.50
Model OF-90W: Factory-wired, ready to operate.
Net Price: $135.50

e e e

PACO Model SA-40
STEREO PREAMP-AMPLIFIER KIT

Assemble a superb home music system
with this tree 40 watt stereo preamp-
amplifier. Unmatched flexibility, less than
0.5% distortion. and handsome design
make this the ideal component for music
lover and audiophile alike!
Specifications:

MUSIC WAVEFORM POWER QUTPUT: 25 watls per
channel (50 watts total).

RESPONSE: 30D cps to 90Kc, + 1.0% db
HARMONIC DISTQRTION: less than 0.5% at 20
watls per channel output.

Model SA-40: Kit, complete with black and gold
case and PACO-detailed assembly-operating
manual,..... .......... Kit Net Price: §$79.95
Model SA-40W: Factory-wired. with black and
gold case, ready to operate. Net Price: $129.95

- {;. .

e o = 3 __-;".ﬁ-"'—'

e e e e S e S e iy

Paco Electronizs Company, Inc., Dept. PE-5
70-31 84th Street, Glendale 27, L. |, N. Y.
Please send me your complete illustrated catalog.

Name .. ...
FREE! COMPLETE ILLUSTRATED CATALOG | ,.u.
Mail this coupon for the complete Paco catalog of electronic equipment kits, . .
1§ R, Zone. ...... State ...............

T

including test instruments, measuring instruments, and high fidelity companents.
PACO KITS BY PACOTRONICS, INC.

e s e s e e e o —
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with y

: find new \/ .y :
S adventure in —”-Jé‘“'""'ff :
: amateur 1st choice of
M amateurs the @
., world over! ¢

loaded with features... kit or wired!

RANGER—75 watts ¢ VALIANT—275 watt
CW input; 65 wotts

phone—160 thraugh

ADVENTURER — 50
watts CW input 80
through 10 meters.

3

CW and $5B; 200
watts AM—160

240-181-1... Kit * 10 meters. * through 10 meters.
Am. Net . $54,95 : 240-161-2.... .Kit ; 240.104.2.. .. .Kit
<« Am. Net...$229.50 . Am. Net...$349.50
FREE * 240 161-1... Wired : 240-104.2.  Wired
. Am. Net.. .$329.50 ; Am. Net...$439.50

CATALOG

&) 2433 10th Ave. 5.W. *» Waseca, Minn.

= —
m @g E.F. JOHNSON CO.

Complete speci-
fications and

schematics on all NAME

Johnson trans-
mitters, ampli-
fiers, station
accessones keys
undprot'lteie's' CITY

QUICKLY CUT HOLES

in metal, plastics,
hard rubber...

ROUND SQUARE

ADDRESS

GREENLEE CHASSIS PUNCHES

Make smooth, accurate openings in
. . for sockets,

1% minutes or less .
plugs, controls, meters, panel
lights, etc. Easy to use ...
simply turn with wrench. ~ o
Many sizes and models.
Write for literature

.n;‘gé

GREENLEE TOOL CO., 1915 Columbia Ave., Rockford Iilinois
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Showcase
(Continued from page 16)

and is so designed that it can be at-
tached directly to any tape deck. Price,
$2.50. . . . Latest from Sherwood is a
50-watt stereo amplifier/preamplifier
featuring 15 front-panel controls and 12
inputs for maximum flexibility in home
music systems. The S-5500 delivers 24
watts per channel at a low %49 har-
monic distortion and incorporates two
cathode-follower outputs and a front-
panel tape-monitoring switch for home
or professional stereo tape recording.
Ultra-compact, the S-5500 measures 4”
x 14147 x 14” and is priced at $159.50,
less case.

If you're using a magnetic phono
cartridge and thinking about giving a
ceramic unit a try, Senetone’s ‘“Veloci-
tone” assembly may be the answer. Con-
sisting of a “9T” ceramic stereo cartridge
and two factory-matched equalizers, the
assembly makes a perfect replacement
for magnetic cartridges. Simply install
the cartridge in your tone arm and plug
the equalizer into your amplifier’s mag-
netic phono input. The hum-free car-
tridge offers response within 1 db from
20 to 17,000 cycles; required tracking
force is 2-3 grams, depending on whether
you have a professional arm or changer.
Assembly prices are $20.50 with sap-
phire tips, $23.50 with diamond-sapphire
styli. . . . A new stereo amplifier from
Trutone Electronics is made up of two
15-watt units and self-contained pre-
amplifiers. With a variety of inputs—
phono cartridge, tape head, tuner, or
other equipment, the Model 1230 also
has rumble and scratch filters and a
blended third-channel output. Price,
$119.75.

Allied Radio Corp. (Knight), 100 N. Western Ave.,
Chicago 80, 111,

Argos Products Co., So. Sycamore St., Genoa, Ill.

CBS Electronics, 100 Endicott St., Danvers, Mass.

Cr osby/ Electronics, Inc., 135 Eileen Way, Syosset,

Grommes Div., Precision Electzomcs Inec., 9101
King Ave,, Franklin Park,

Lafayette Radio Electronics C’mp 165-08 Liberty

Ave.. Jamaica 33, N. Y,

N%tromcs Co., Inc., 1015 S. 6th St., Minneapolis 4,

nan

Rasm;' Mfg. Co.. 3050 West 21st St.., Brooklyn 24,
N

Sherwood Electronic Laboratories, Inc., 4300 N.
California Ave., Chicago 18 Ill

Sonotone Corp., Elmsford

Trutone Electronics, Inc., 6912 Santa Monica Blvd.,
Hollywood 38, Calif.
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Accredited by the National

Home Study Council

good fraining
doesn’t cost . , .
it pays!

An FCC License
Or Your Money Back!

Completion of the Master Course (both Sections) will
prepare you for a First Class Commercial Radio Tele-
phone License with a Radar Endorsement. Should you
fail to pass the FCC examination for this license after
successfully completing the Master Course, you will re-
ceive a full refund of all tuition payments. This guaran-
tee is valid for the entire period of your enrollment
agreement.

Successful

Electronics
Training

s

find out how . ..
1. You can handle the new electronic devices.

2. You can solve the problems that stump your
fellow technicians.

. Training is Job Insurance when employment is
tough to find . . . and more money for you when
times are good.

w

Increase Your Technical Knowledge
Get a government license plus an understanding
of such electronic applications as computers . . .
industrial electronics . . . radar . . . communi-
cations . . . and many more,

Puts all the commonly
used conversion factors.
formulas. tables. and
color codes at your fin-
gertips. Yours absolute-
ly free if vou mail the
coupon today. No furth-
er obligation.

Get This Handy
Pocket Electronics
Data Guide

FREE...

Cleveland Institute of Electronics
1776 E. 17th St. Desk PE77

May, 1961

Cleveland 14, Ohio

NOT FOR BEGINNERS

Please inquire only if you really want to get ahead and to
add to what you have already learned in school, in the serv-
ice, or on ‘he job. Some previous schooling or experience in
electronics, electricity, or related fi=lds is necessary for suc-
cess in Cleveland Institute programs.

Get All Three
Booklets . . .

1776 E. 17th St.

LI IR RN I R e ey

3 successful plan for . . .
Electronics Tralning

Desk PE 77

Please send Free Career Iniormation Material prepared
to help me get ahead in Electronics and a free copy of
your ‘‘Pecket Electronics Data Guide.” 1 have had
training or experience in Electronics as indicated below:

[J Military [] Broadcasting

[J Radio-TV Servicing [ | Home Experimenting
[J Manufacturing [] Yelephone Company
[J Amateur Radio [] oOther

In what kind of work tn what branch of

are you now engaged? Electronics are you
............................... interested?.......... ...
IN TV .o aneiiergom i S B st X Age............
Address. ...
City. Zone State. PE77

Cleveland 14, Ohio

R e p——
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] A (’bmpéz'e é‘wm Guide | for

- RA

GIANT 1961
204 PAGE

D10 TV

El.EcmoNIcs
BURSTEIN-APPI.EBEE CO.

|l save upTo [
50%O0N B-A

HI-FI AND

STEREO
SYSTEMS &
COMPONENTS

: AGES
; £33 BARGAINS
3 NOTIN ANY
} OTHER CATAWG

Name

Dept. PE, 1012 McGee St., Kansas City 6, Mo.
] Send Free 1961 B-A Catalog No. 611

SEND
LLBE A ddress

TODAY.

Cit)

State

PURCHASING A
HI-FI SYSTEM?

TIME PAYMENTS AVAILABLE
Up to 2 Years to Pay!

Send Us

Your List of
Components
For A Package
Quotation

YOU CAN BUY WITH
CONFIDENCE AT AIREX

All merchandise is brand new,
factory fresh and guaranteed.
Free Hi-Fi Catalog

AIREX
RADIO

CORPORATION
85-PE Cortlandt St.,

N. Y. 7

Jim Lansing*
Altec Lansing
Electrovoice
Jensen © Hartley*
University e Viking
Acoustic Research
Janszen ® Superscope
Wharfedale
USL Citizen Band
Gonset o Hallicrafter
Texas Crystals
Concertone
Bell ¢ G.E.
Weathers
Harman-Kardon
Eico ® Pilot ¢ Fisher
ESL @ Roberts
Bogen ® Leak ¢ TEC
Dynakit ® H. H. Scott
Thorens* ® Sherwood*
Dual Changer
DeWald
Sony ® Challenger
Wollensak ® Pentron
Garrard ¢ Quad*
Miracord ® Pickering
Glaser-Steers
Components
Rek-O-Kut ® Tandberg*
Audio Tape ® Conrac
Noreico ® Magnecord*
Fairchild ® Gray
Artizan Cabinets
Rockford Cabinets
*Fgir Traded

WO 4-1820
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products

TRANSISTOR TESTER
The Model 700 transistor tester produced
by Mercury Electronics Corp. (77 Sear-
ing Ave., Min-
eola, N.Y.) is
said to be so
designed that
it cannot be-
come obsolete
when new
transistors are
introduced. All
transistors can
be checked
without time-
consuming ref-
erence to data

charts. In ad-
dition, the
Model 700

checks all di-
odes for for-
ward/reverse ratio. Power is supplied
by an easily replaceable battery; the
metal carrying handle folds back to serve
as a convenient rest. Price, $24.25.

BASIC RADIO COURSE
The second half of a new two-part radio
course, latest in the Heathkit series of
“learn-by-doing’’ electronics projects, is

now available. The EK-2A, “Basic Radio
—Part 1,” led to the construction of a
regenerative receiver. The EK-2B, “Basic
Radio—Part 2,” enables the builder to

Always say you saw it in—POPULAR ELECTRONICS




¢¢¢ THREE NEW INTERNATIONAL
EXECUTIVE TRANSCEIVERS

A NEW line of Executives engineefed to
‘meet NEW standards of performance for
Citizens 2 Way radio communication.

acutive

THREE NEW MODELS to select from. ..
each incorporating engineering changes
and design that Citizen Licensees have
asked for.

Complete details NEXT MONTH from
International Crystal Manufacturing Co.
. . . Pioneer in Citizens radio communi-
cation . . . Specialists in precision radio
crystals for frequency control.

INTERNATIONAL

TRANSCEIVERS

I o

. ":' g "~ " :.‘%.\
INTERNATIOMNAL CRYSTAL MANUFACTURING Co., INC.
= 2 18 NORTH LEE o OKLAHOMA CITY, OKLAHOMA

B
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C B Owners:
IT’S WHAT GOES OUT ON
THE AIR THAT COUNTS!

Get maximum amplifier output and outstand-
ing performance from your S-watter by using
famous PR CRYSTALS. These high-active
crystals get greater distance than ordinary
sluggish crystals. Clearer reception too. Put
PR Crystals in your set today, and get the
STRONGEST SIGNALS POSSIBLE

WITHIN POWER LIMITS.

SWITCH TO A
BETTER CHANNEL

Be smart . . . have several sets of
PR Crystals . .. two or three sets
at least. Then you can switch channels at will,
to avoid jamming. PR CRYSTALS ARE
AVAILABLE IN ALL 23 CITIZENS BAND
CHANNELS.

Type Z-9R, Calibrated .005%, $2.95 each.
EVERY PR CRYSTAL IS UNCONDITION-
ALLY GUARANTEED.

_Get PR’s Now From Your Jobber.

PETERSEN RADIO CO., INC.

2800 West Broadway
Council Bluffs, lowa

- 19‘

EARN $10,000 A YEAR

[ DIESEL [ ELECTRONICS
O AUTO O AUTOMATION

The average starting salary of students, com-
pleting our FCC License, Electronics Techni-
cian Course, and those completing our Diesel
Automotive Training, is $4,300 per year.

After becoming familiar with the industry,
their salary usually increases to $6,000 or $7,000
per year.

After they become senior technicians, or
master mechanics, they can earn $8,000 to
$10,000 per year.

When they become specialists, or a part of
management . . . or start their own business , . .
they can earn considerably more.

RESIDENT SHOP TRAINING is easier and costs less
than you may think! We provide you with
housing and part-time jobs while in school, plus
free nation-wide placement service for graduates.
Check sub;ecf above in which you are interested and mail for

[ FREE BOOKLET Jlp

'BAILEY
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products
(Continued from page 22)

improve his EK-2A radio until he has
completed a two-band superheterodyne
unit capable of receiving both broadcast
and short-wave stations. Price is the
same for both the EK-2A and the EK-2B
—$19.95 each. (Heath Company, Ben-
ton Harbor, Mich.)

RECHARGEABLE BATTERY

Tired of replacing flashlight batteries at
frequent intervals? The Gould “NICAD”
battery promises 250 charging cycles,
and to recharge it, you just remove the
cap at one end and plug the battery into
any 117-volt a.c. outlet. The cells are of
nickel-cadmium construction and are
hermetically sealed. Price, $18.75. (Gould
National Batteries, Inc., 931 Vandalia
St., St. Paul 14, Minn.)

“PIGGY-BACK” SCREWDRIVER

Four tools are combined in one with the
new Vaco ‘piggy-back” screwdriver.
The Amberyl handle has a reversible
blade (3/16” standard screwdriver or
No. 1 Phillips bit) at one end, and a 1,”
hex socket on the other end which also
serves as a holder for a midget instru-
ment-type screwdriver. Result: the “pig-
gy-back” set fits most screws and nuts
found around the house. Price: $1.60,
postpaid. (Vaco Products Co., 317 E.
Ontario St., Chicago 11, Ill.)

LOW-COST P.A. AMPLIFIER
With a frequency response of %2 db, 70-

10,000 cycles, the Knight KN-3010 10-

watt amplifier provides smooth, clear
reproduction of speech and music for

Alway ay you saw it in—POPULAR ELECTRONICS



general public-address use. Several out-
put impedance connections and a 70.7-
volt tap accommodate a wide variety of
speaker arrangements; a jack for mak-
ing tape recordings is also provided.
Two inputs accept a high-impedance
mike and a crystal or ceramic phono
cartridge; the phono input may also
be used with a radio tuner or a tape re-
corder. Stock #35 DX 788, $29.95. (Al-
lied Radio Corp., 100 N. Western Ave.,
Chicago 80, I11.)

AUTOMATIC vOMm
Only one scale is visible at a time on
the “V O Matic 360,” an automatic volt-
ohm-milliammeter produced by B&K
Mfg. Co. (1801 W. Belle Plaine Ave., Chi-
cago 13, Ill.). All scales are direct-read-
ing and are automatically selected by
the range switch. A mirrored scale and
knife-edge pointer further facilitate pre-

cise readings, and the meter is protected
against extreme overload. Sensitivity is
20,000 ohms per volt d.c., 5000 ohms per
volt a.c. The unit covers a.c. and d.c.
volts, d.c. current, a.f. (output), and re-
sistance in 25 ranges; 18 separate over-
lay meter scales are provided for sup-
plementary ranges. Price, $59.95; an
optional leather carrying case sells for
$11.95.

REGULATED POWER SUPPLY KIT
A versatile variable power supply kit is
being offered by PACO Electronics
(70-31 84th St.,, Glendale 27, L.I,
N.Y.). The Model B-12 features fully
variable and regulated d.c. plate volt-
ages from 0 to 400 volts at 150 ma.;
also provided are bias voltages from 0
to 150 volts at 2 ma. and three 3-ampere

May, 1961

a.c. filament outputs (two at 6.3 volts
and one at 12.6 volts). The unit has
high output stability with changes in
load or line voltage—internal impedance

is less than 10 ohms from d.c. to 1 mec.,
and ripple is less than 0.003 volt r.m.s.
Price of kit, $69.95; a factory-wired ver-
sion is also available at $99.95.

PHONE/C.W. TRANSMITTER
Practical for fixed or mobile amateur use,
the compact Ameco TX-86 transmitter
covers 80 through 6 meters at 90-watts
c.w. input. Peak input power on phone
is also 90 watts. The pi output circuit
will match all antenna impedances from
35 to 600 ohms. Power requirements are
6.3 volts at 3.2 amperes (or 12.6 volts at
1.6 amperes), 300 volts d.c. at 75 ma.,
and 600 volts d.c. at 150 ma. (A match-
ing 117-volt a.c. power supply, the PS-3,
is also available.) In kit form, the trans-

.
g i, 8
mitter is priced at $84.95; wired, $109.95.

When ordering, speecify auto voltage.
(American Electronics Co., 178 Herricks

-0~
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ELEGTRONICS

BOOK SERVICE

books on radio
& tv servicing

...yours for a

7-DAY FREE
EXAMINATIONY

Here is a comprehensive selec-
tion of books covering the field of
radio and television servicing—for
your use and profit! You'll find
practical guides, reference books,
background and advanced texts to
give you step-by-step procedures
for finding troubles and repairing
radio receivers, television and FM
sets, setting up your own servicing
business, designing and building,
and much more—each book filled
with descriptive illustrations and
diagrams.

And you can have one or more
of these top notch best sellers—
for 7 days FREE!

Simply write your choices on
the coupon below and mail it to-
day. Read and enjoy your books
for seven full days. If, after that
time, you do not agree that they
are everything you want, return
them and owe nothing. Otherwise,
send along your payment of our
bill plus a small charge for postage
and handling.

Here is the perfect way for
every serviceman to build the li-
brary he must have. Order now!
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2404. FM RADIO
SERVICING
HANDBOOK, Kin
This is a practica
guide to frequency-
modulated V.H.F. ra-
dio receivers, their
design, construction,
alignment and re-
pair. Includes chap-
ters on adaptors,
aerials, and high-fidelity audio
equipment. A good introduction
to FM theory, kept as non-math-
ematical as possible. $5.00

2410. TELEVISION AND
RADIO REPAIRING, Markus
This book shows how to test,
repair and replace each com-
ponent of TV and radio receivers,
power supplies, resistors and
condensers, coils, tuning de-
vices, and speakers. Shows what
servicing involves, how to get
information and tools necessary.
The book includes the T.V. De-
tect-0-Scope. $7.95

2422. HANDBOOK
OF TV REPAIR,
Hertzberg
The simple mechan-
ical and electrical
: maladies which are
the great majority
of television set
troubles — what you
can do about them and what

FM. 5ADIO
SERVICING |
NDBOOK

not to try. Covers tubes and
testing, antennas, UGH convert-
ers, fringe-area reception, the
set and the chassis. $2.50

2506. FUNDAMENTALS OF

RADIO AND ELECTRONICS,

Everitt, et a!

All you need to know on elec-
tronics and radios is found in
this book—including transistors
and vacuum tube principles and
circuits. A product of close col-
laboration among five radio au-
thorities, it is perfect for self-
study. 832 pp. $11.35

2402. PRACTICAL

RADIO SERVICING

Marcus and Levy

Dealing with the common tiypes
of radios in use, a-c/d-c re-
ceivers, photograph players, and
batter and three way portables.
This book not only describes cir-
cuit fundamentals and servicing
instruments and methods, but
also gives graded job sheets
giving valuable practical experi-
ence. Includes the indispensable
Radio Detect-0-Scope. 1llus-
trated. $8.95

2403. ELEMENTS OF

RADIO SERVICING,

Marcus and Levy

Gives practical, step-by-step pro-
cedures for finding troubles in
radio receivers and making re-
pairs. Readers with a background
of simple radio theory can easily
understand the book. Emphasizes
over-all servicing procedures.
$7.25

2406. ESSENTIALS OF
TELEVISION, Slurzberg,
Osterheld and Voegtlin
Comprehensive study of basic
TV circuits. The operation of a
color set and three monochrome
receivers is described in detail
from the antenna to the picture
tube and loudspeaker. Features
the sound section, waveforms,
the picture tube, etc. Complete
with illustrations, examples,
questions, problems. $8.95

| MATHEMATICS

2409. TELEVISION FOR
RADIOMEN, Noll
Here are the principles and es-
sential mathematics of televi-
sion. Detailed studies of cascade
tuners, new video amplifier
techniques, large screen pic-
ture tubes, modern deflection
systems, latest antenna detail.
Covers U.H.F., color TV, tran-
sistors, some topics not dealt
with before. Construction, oper-
ation and servicing of television.
$10.00

2411. TELEVISION

SERVICING,
Levr and Frankel
Explfains how to find
the section in which
the trouble occurs
and then to find the
defective compo-

ﬁ nent. From the cir-
. cuits discussed,

which are employed in over 95%
of TV receivers now in use, the
reader gains an understanding
of the principles involved. A
knowledge of basic electronics
is essential. $7.75

2423. BE YOUR OWN
TELEVISION REPAIRMAN,

Guth :
Seventy-five percent of the time
the only trouble with your TV
set is a faulty tube. With this
complete book, covering all man-
ufacturers’ models, you can eas-
ily replace the tube yourself.
One dollar saves big repair
charges. $1.00

2804. RADIO AND
TELEVISION
MATHEMATICS

« Fischer

' Whenever you need
' to look up the use
of a formula or the
= correct substitution
of numbers, you can

RADIO and
TELEVISION

find it here—rapidly. More than

700 step-by-step solutions of the
usual problems encountered in
radio, television and industrial
electronics, including all those
needed for FCC exams. $6.95

2419, BASIC TELEVISION,

Grob .

The basic book for training tele-
vision servicemen and techni-
cians. No mathematics other
than simple arithmetic and alge-
bra is needed. 660 pages with
illustrations. $9.25

2420. TELEVISION
FUNDAMENTALS,

Fowler and Liopert

A simple nonmathematical pres-
entation of the basic principles
the radiotechnician must know
in order to install and service
television receivers. Sound treat-
ment of each element of the
system—from the antenna to the
picture tube. $8.50

2424. TELEVISION
SERVICING, 3rd Edition,
Buchsbaum

Complete, most recent informa-
tion on the design, construction,
and servicing of both black-and-
white and color sets. Shows how
to locate and repair every con-
ceivable trouble. $7.15

2427. COLOR TELEVISION
FUNDAMENTALS, Kiver
This book can teach anyone fa-
miliar with monochrome televi-
sion how to install and service
color TV sets. All circuit discus-
sions employ highly successful
step-by-step approach. $7.25
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2006. THE
ELECTRONIC
EXPERIMENTER'S
MANUAL,

David A. Findlay

With a few dollars
worth of basic tools
and this book to guide
you, you can explore
the wonderworld of
electronics experimentation more com-
pletely than ever before. 10 big sec-
tions, including exciting projects you'll
build and use. $4.95

2412. TELEVISION AND FM
ANTENNA GUIDE, Noll and Mandl

Two antenna experts tell you their se-
crets of antenna choice for best recep-
tion everywhere, including fringe and
difficult areas. Discusses general char-
acteristics, lengths spacings, and prin-
ciples including impedance matching and
loss factors. Several new types of an-
tennae based on author’s own experimen-
tation included. $5.95

2425, ELEMENTS
OF TELEVISION
SERVICING FOR
BENCH AND FIELD,
Marcus and Gendler

An up to date discus-
sion of installation,
servicing, and repair
of TV receivers. An
ample, practical guide
designed for the serviceman familiar
with radio reception. $8.15

2017. ELECTRONIC
f;(GPlERIMENTER'S HANDBOOK,

A do-it-yourself goldmine! Includes 40
all-new projects — 20 data charts and
tables on circuits, resistors, transform-
ers, capacitors, ham and citizens band
radio, sound levels—and more. Projects
for your shop, for your hi-fi and audio
systems, for the ham and SWL and for
fun. $1.00

ENCLOSE PAYMENT
NOW WITH YOUR

ORDER AND YOU WILL
GET AS A FREE BONUS
A COPY OF THE
HARD-COVER EDITION
OF THE 1960
ELECTRONIC
EXPERIMENTER'S
HANDBOOK-—

May, 1961

2413. CLOSED-CIRCUIT AND
INDUSTRIAL TELEVISION, Noll

This text exhaustively studies theory
and practice of closed-circuit and indus-
trial television, present and potential.
The technical section of the book cov-
ers TV transmission and its application
to specific commercial equipment. $4.95
2007. COMPUTERS
AND HOW THEY
WORK,

James Fahnestock

A fact-filled guidebook
to electronic comput-
ers. Covers the history
of computers and ex-
plains the workings of
every major computer
system ever used. Must reading for
career-minded students and electronics
pros who want a2 more complete know!-
edge of this important field. $4.95
2358. MECHANICS VEST POCKET
REFERENCE BOOK

Over 200 fact-filled pages including ta-
bles, charts, formulas, for every aspect
of mechanical work. Also includes loga-
rithm table, conversion factors on gears,
U. S. versus foreign measurements, etc.
$2.50

2012, JOBS & CAREERS IN
ELECTRONICS, 1961

Your key to a top-paying position in
electronics! Describes interesting jobs
for engineers, technicians, technical
writers. Includes five big sections on
opportunities in electronics, planning a
career, testing your aptitude, case his-
tories of careers and spare time elec-
tronics. $1.00

2408. ESSENTIALS OF ELECTRICITY
FOR RADIO AND TELEVISION,

2nd Edition, Slurzberg and Osterheld
This book provides the necessary back-
ground of electronics principles for an
understanding of television, frequencv
modulation, and radio circuits, Electrical
principles are explained in terms of elec-
tron flow. $8.25

ELECTRONICS BOOK SERVICE

One Park Avenue, New York 16, N. Y.
Please send me the book(s) | have listed below for a FREE 7-Day Trial
Examination. | understand that if | am not campletely satisfied, | may
return my selection(s) and I'll owe you nothing. Otherwise, | will send
you payment for the book(s) of my choice, plus postage and handling.

2008. CLASS D
CITIZENS RADIO,
Leo G. Sands

Now, with more than
a million vehicles
equipped for its use,

Citizens Radio is a ma-

B s
;- % jor phase of the elec-

—— tronics field. Here's

the story on the whole

fiefld—its history, rules, and everything

abeut how it works. Learn exactly what

Citizens Radio is, its applications, what
you need, FCC rulings, etc. $4.95

2415. MANDL'S TELEVISI
SERVICING, Mandl oN

This standard textbook of television
seevicing includes recent infermation on
transistor circuits, color TV, UGH and.
VGH receivers, cascade tuners, auto-
matically focused tubes. A master table
lists_over 100 trouble symptoms, with
possible causes and page number for
st;" (s)ervicing instructions for that fault.
.5

2502. ELEMENTS
OF RAD!O,

4th Edition,

Marcus & Marcus

This excellent one-vol-
ume course on the
essentials of radio has
sold over a million
copies! 1t employs the
unique *‘spiral” meth-
od of instruction and is profusely
illustrated. $7.00

2011. STEREO & HI.FI DIRECTORY,
1931, Ziff-Davis

New! Over 1200 component listings, 800
photos; latest models, prices! Entire sec-
tions on every phase of stereo and mon-
aural high fidelity. $1.00

-

@

NUMBER TITLE

PRICE

*New York City Residents, please add 3% sales tax.

(If you need more space for other titles, attach a sheet of paper with addl. list.)

[ SAVE MONEY! Enclose payment in full for the book(s) of your choice and we will
pay shipping charges. Same return privileges and prompt refund guaranteed.

*TOTAL

[J Please send me FREE CATALOG, when published. EF553
NAME
PLEASE PRINT CLEARLY
ADDRESS.
CITY ZONE STATE
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(7-day free trial offer good only in U.S.A. and Canada. Foreign customers must enclose
payment in full. Satisfaction guaranteed or money refunded.)
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CITIZENS BAND TRANCEIVERS ARE

times more powerful .

M{“ﬁi@ 3-element beam

Tremendous forward gain

of 9db; F/B ratio of 25db;

F/S ratio of 40db. Provided

with bracket four vertieal

mounting to contact mo-

bile or ground pl'\ne base
o

O

stations . . . 2” OD, 8 ft.
boom. Elements approx.
16 ft. long, all alumi-

num heat-treated alloy ...
Hardware iridite treated to
military specs. Rotate with

TV rotur. Exclusive Beta- Only
matching system., [Factory .
pre-tuned; easy to assem- $525° List

ble. May be stacked ver-
tically or horizontally for
re-doubling power.

~ hy-gain

1138 NO LINCOLN, NEBRASKA

Please Send. O Technical Bulletin on Model
113-B. J FREE Citizens Band Catalog. [J FREE
Ham Antenna Catalog.

NAME:

. Complete Line of
& Citizens Band
Antennas

PE-5

antenna products

22nd ST.

FADDRESS

Model 113-B

CITY & STATE:

# Complete
electronic
chassis—only

$24

100 milliwatt 23 channel transmitter with 4 channel selector
switch.

23 channel supersensitive receiver with noise limiting and
AVC action plus extended frequency range for 10 meter
amateur band.

Electronic chassis is complete with all transistors plus crystal
for 1 channel.

Meets FCC requirements for both unlicensed and licensed
operation. No age restrictions for unlicensed operation.

Complete instructions for quick assembly. No knowledge of
electronics necessary as chassis is factory wired, tested and
guaranteed.

Accessories for completing the walkie-talkie as illustrated
are available at low cost.

Requires only 8 standard flashlight batteries.
1,000 hours.

Range from %, to 10 miles depending on conditions.

New sectional construction for easy maintenance and repair
if ever required. Transmitter and receiver may be detached

and used separately os each contains its own audio and RF
circuits.

Bottery life

FREE R. F. power indicator kit with each order

SPRINGFIELD ENTERPRISES

Dept. E-5 196-23 Jamaica Ave., Hollis 23, N.Y.

_——————————————————
$ Assemble your own high quality
Citizens Band and 10 meter ama-
teur hand radiophone with the ali-
new SPRINGFIELD TR-28 chassis

28
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ELECTRONIC ORGAN HANDBOOK by

H. Emerson Anderson

With the growing interest in home elec-
tronic organs (about a million of them
B 2re now in use in
* the U.S.), this
handbook is a
sound investment
for service techni-
cians, as well as
for organ owners
- and potential buy-
ers. The first chap-
ter covers basic
- theory, and the fol-
- lowing chapters
. dig deep into or-
gans manufactured
by Baldwin, Conn,
Gulbransen, Hammond, Kinsman, Low-
rey, Thomas, and Wurlitzer. Also cov-
ered are Leslie organ speaker systems
and electronic organ tuning devices.

Published by Howard W. Sams & Co.,
Inc., 1720 East 38th St., Indianapolis 6,
Ind. Soft cover. 272 pages. $4.95.

ACS SR v* U we s

VACUUM-TUBE CIRCUITS FOR THE
ELECTRONIC EXPERIMENTER by Julian

M. Sienkiewicz

How many times have you looked for a
diagram of a basic vacuum-tube circuit
that you could use as a guide in building
some practical electronic device? At
last, in one book, experimenters can find
almost all the basic diagrams, sche-
matics, and other vital information they
will ever need on vacuum tubes and
their circuits. Beginning with the Edi-
son effect (the birth of the diode), the
author leads the experimenter right up
to the multi-element vacuum tubes used
today. Vacuum-tube circuit design is de-
scribed in understandable, down-to-earth
language. With this book, plate resist-
ance, transconductance, gain, load lines,
characteristic curves, and the like will

Always say you saw it in—POPULAR ELECTRONICS



no longer be mysterious terms but use-
ful ones. Some 100 illustrations are in-
cluded.

Published by Ziff-Davis Publishing Com-
pany, 1 Park Avenue, New York 16, N. Y.
Hard cover. 192 pages. $4.95.

LSS N O S ue

FUN WITH ELECTRICITY by Tom Ken-
nedy, Jr.

An excellent volume for developing a
boy’s interest in electricity and science,
this is a basic how-to-do-it, how-to-
understand-it guide. The author begins
with a brief but clear explanation of the
theory of electricity, then goes into the
function and care of the simple tools
needed to construct the projects de-
scribed. Among these projects, which
are presented in an easy-to-follow, step-
by-step manner, are a simple d.c. motor,
an a.c. generator, a spark coil, a Tesla
coil, and many others.

Published by Gernsback Library, Inc.,
154 West 14th St., New York 11, N. Y.
128 pages. Soft cover. $2.65.

A°= S ue U wo§

SOLAR CELL AND PHOTOCELL HAND-
BOOK by John Sasuga

Written by the manager of International
Rectifier Corporation’s Photocell Depart-
ment, this handbook is a revision and
updating of IRC’s “The Use of Selenium
Cells and Sun Batteries” (1955). The
twelve chapters cover both the science
and technology of these versatile photo-
electric devices, and over 75 practical
circuits and demonstrations are included.
The new handbook also contains consid-
erable data on recently developed silicon
solar cells and their use in satellites and
space vehicles.

Published by International Rectifier
Corp., 1521 E. Grand Ave., El Sequndo,
Calif. Soft cover. 111 pages. $2.00.

LS SR we U ue §

ELECTRICITY AND ELECTRONICS—
BASIC, Second Edition by William B.
Steinberg and Walter B. Ford

This popular textbook has been revised
to keep pace with the latest electronic

May, 1961

developments and refined to make its in-
structional method even more effective.
Written in simple language, the book
discusses both the practical and the
theoretical aspects of electricity, mag-
netism, and electronics. Theoretical
principles are illustrated with simple ex-
periments which the reader himself can
make. This edition contains new mate-
rial on transistor fundamentals and
silicon rectifiers, and many new projects
have been added.

Published by American Technical Soci-
ety, 848 E. 58th 8t., Chicago 37, Il
Hard cover. 262 pages. $4.50.

A" S v S wa X

PIN-POINT TROUBLE-SHOOTING
SERIES

This novel series of four handbooks is
designed especially for on-the-job trou-
ble-shooting. A
simple cross-index
in each book tells
you in what sec-
tion you'll find the
cause of a particu-
lar trouble. Handy
check-charts then
help locate the
exact trouble spot.
The four volumes
are “Pin-Point TV
Troubles in 10 Min-
utes” (332 pages,
$4.95); “Pin-Point
Record Changer Troubles in 5 Minutes”
(320 pages, $3.95) ; “Pin-Point Color TV
Troubles in 15 Minutes” (548 pages,
$5.95) ; and “Pin-Point Transistor Trou-
bles in 12 Minutes” (525 pages, $5.95).

Published by Coyne Electrical School,
Educational Book Publishing Div., 1}55
W. Congress Pkway, Chicago 7, Ill. Soft
covers. Spiral bound. Series price,
$18.95 (monthly payment plan optional).

A=> S e N we X
TELEVISION TUBE LOCATION GUIDE

Vol. 10

This tenth in a series of TV tube loca-
tion guides will help you to make a pre-
liminary diagnosis of the set’s trouble
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To guide you to a
successful future in

ELECTRONICS
RADIO-TV
COMPUTERS

ELECTRICAL
ENGINEERING

This interesting pictorial booklet tells you
how you can prepare for a dynamic career
as an Electrical Engineer or Engineering
Technician in many exciting, growing
fields:

MISSILES « AVIONICS * AUTOMATION
SALES * DEVELOPMENT
ELECTRICAL POWER * ROCKETRY
RADAR * RESEARCH

Get all the facts about job opportunities,
length of study, courses offered, degrees
you can earn, scholarships, part-time work
— as well as pictures of the Milwaukee
School of Engineering’s educational and
recreational facilities. No obligation — it's
yours free.

MILWAUKEE SCHOOL OF ENGINEERING

MAIL COUPON TODAY!

Milwaukee School of Engineering
Dept. PE-561, 1025 N. Milwaukee St., Milwaukee, Wis.

Please send FREE “‘ Your Career’’ booklet
I'm interested in

O I'm eligible for veterans education benefits.
Discharge date. . MS-117

N L L

30

Electronics O Radio-TV O Computers
Electrical Engineering [] Mechanical Engineering
Name. Age... e
PLEASE PRINT
Addres:
City. Zone. State.

Bookshelf
(Continued from page 29)

without removing the chassis from the
cabinet. There are over 100 diagrams
showing tube, fuse, and control locations
in 1959-1960 sets. Guide-key and blank-
space positions an the tube sockets are
also given, making it easier to replace a
tube in an out-of-the-way socket. Each
diagram is accompanied by a tube failure
chart which lists the tubes most likely to
cause sync loss, picture loss, etc.

Published by Howard W. Sams & Co.,
Inc., 1720 East 38th St., Indianapolis 6,
Ind. Soft cover, plastic binding. 96
pages. $1.25.

New Literature

Stereo hi-fi fans will be interested in
three booklets available on request from
Harman-Kardon, Plainview, L. I, N. Y.
One describes new Harman-Kardon in-
struments—stereo receivers, FM-AM
tuners, and amplifiers—in all price
ranges; another covers the Citation
preamplifier, amplifier, FM tuner, and
loudspeaker Kkits; the third contains
room-decorating ideas to help you get
the very best results from your stereo
equipment.

Generally considered the “Bible” of the
model railroad industry, the new 1961
“HO Model Railroader’s Catalog” con-
tains everything conceivable for “HO”
fans. All manufacturers are represented
in its 96 pages, which inciude over 25,000
pictures and descriptions. Many new
sections, such as one devoted to replace-
ment parts, have been added. If you're
interested, send 25 cents to America’s
Hobby Center, Inc., 146-148 West 22nd
St., New York 11, N. Y.

If you enjoy listening to the U.S. Armed
Forces Radio and Television Service
(AFRTS) short-wave programs, you
probably will want to get their complete
short-wave schedule. It’s available from
the AFRTS at either 1016 N. McCadden
Pl., Los Angeles 38, Calif., or 250 W. 57th
St.,, New York 19, N. Y. This schedule
is a good bet for those who like to re-

ceive QSL/’s. 3o
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BUILD 20 RADIO

CIRCUITS AT HOME $

with the New
PROGRESSIVE RADIO “‘EDU-KIT/‘®

> 5

A Practical Home Radio Course
Now Includes % No Knewledge of Radio Necessary
% 12 RECEIVERS i

gqm A:sm?“s * N;cAEd:iuonalBParts or Too:DN:;t::v
* . WAVE GENERATOR E ENT R
% SIGNAL TRACER * s . ACK_G g
% AMPLIFIER % School Inquiries Invited
% SIGNAL INJECTOR
% CODE OSCILLATOR % Sold In 79 Countries

YOU DON'T HAVE TO SPEND
HUNDREDS OF DOLLARS FOR A RADIO COURSE

The ‘‘Edu-Kit'* offers you an outstanding PRACYICAL HOME RADIO COURSE at a
rock-bottom price. Our Kit is designed to train Radio & Electronics Technicians, making
use of the most modern methods of home trainini. You will learn radio theory, construc-
tion practice and servicing. THIS IS A COMPLEYE RADIO COURSE IN EVERY DETAIL.

You will learn how to build radios, using regular schematics; how to wire and solder
in a professional manner; how to service radios. You will work with the standasd type of
punched metal chassis as well as the latest development of Printed Circuit chassis.

You will learn the basic principles of radio. You will construct, study and work with

RF and AF amplitiers and osclllators, detectors, rectifiers, test equipment. You will learn
and practice code. using the Progressive Code Oscillator, You will learn and practice
trouble-shooting, using the Progressive Signal Tracer, Progressive Signal Injector, Pro.
gressive Dynamic Radlo & Etectronics Tester, Square Wave Generator and the accompany-
ing_instructional material. .

You wiil receive training for the Novice, Techniclan and General Classes of F.C.C. Radlo
Amateur Licenses. You will buiid 20 Receiver. Transmitter, Square Wave Generator, Code
Oscillator, Signal Tracer and Signal Injector circuits. and Jearn how to operate them. You
wil) receive an excellent background for television, Hi-Fi and Electronics.

Absolutely no previous knowledge of radio or science is required. The *‘Ed it'* is the
product of many years of teaching and engineering experience. The *‘'Edu-Kit will pro-
vide you with a basic education in Electronics and Radio, worth many times the complete
price of $26.95. The Signal Tracer alone is worth more than the price of the entire Kit.

THE KIT FOR EVERYONE

You do not need the slightest background ages and backgrounds have successfully
in radio or science. Whether you are inter- used the '‘Edu-Kit’' in more than 79 coun-
ested in Radio & Electronics because you tries ot the world. The ‘‘Edu-Kit’* has been
want an Igresﬂn: hobby, a well paying carefully designed, step by_step. so that
business o lob with a future, you wifl find you cannot make a mistake. e ‘*Edu-Kit'’
the ‘‘Edu-Kit'’' a worth-while investment. alows you to teach yourselt at your own

Many of i rate. No instructor is necessary.

PROGRESSIVE TEACHING METHOD

The Progressive Radio '‘Edu-Kit'' is the foremost educational radio kit in the world,
and is universally accepted as the standard in the fieid of electronics training. The *‘Edu-
Kit’* uses the modern educational principlc of ‘‘Learn oy Doing.'' Therefore you construct,
learn schematics, study theory. practice rrouble i y integrated pro-
gram designed to provide an easily-iearned. thorough and interesting background in radio.

You begin by examining the various radio parts of the ‘'Edu-Kit.*' You then learn the
function. theory and wiring of these parts, Then you build a simple radio. With this first
set you will enjoy listening to regular broadcast stations, learn theory, practice testing
and trouble-shooting. Then you bulld a more advanced radio, learn more advanced theory
and techniques. Gradually. in a progressive manner, and at your own rate, you will
find yourself constructing more advanced multi-tube radio circuits, and doing work like a
professional Radio Technician,

Inciuded in the ‘‘Edu-Kit'* course are twenty Receiver, Transmitter, Code Osciliator,
Signal Tracer, Square Wave Generator and Signal Injector circuits. These are not unprofes-
sional ‘‘br d”’ er ut genuine radio circuits, constructed by means of pro-
fessional wiring and soldering on metal chassis, plus the new method of radio construction
known as ‘‘Printed Circuitry.”* These circuits operate or your regular AC or DC house current.

THE "EDU-KIT'" IS COMPLETE

You will receive all parts and instruction necessary to build 20 different radio and etec-
tronics circuits, each guaranteed to operate. Our Kits contain tubes, tube sockets, vari-
able, electrolytic, mica, ceramic and paper dielectric condensers, resistors., tie strips,

bing, punched metai chassis. Instruction Manuals, hook-up wire.

C! vS. volume controls and switches, ctc.

you receive Printed Circult materials. including Printed Circuit chassis,

special tube sockets. hardware and instructions. You also receive a useful set of tool a
professignal electric soldering iron. and a self-powered Dynamic Radio and Electronics
Tester. The ''Edu-Kit’’ also includes Code Instructions and the Progressive Code Os
in addition to F.C.C.-type Questions and Answers for Radio
will also receive lessons for servicing with the Progressive
sive Signal injector, a High Fidelity Guide and 2 Quiz Book. You receive Membership in
Radio-TV Cilub, Free Consultation Service, Certificate of Merit and Discount Privileges.
You receive all parts. tools, instructions. etc. Everything is yours to keep.

F—_————

[ PRINTED CIRCUITRY | If |

At no increase in price, the “Edu-K
now includes Printed Circuitry. You bu
a Printed Circuit Signal Injector, a
unique servicing instrument that can de-
tect many Radio and TV troubles. This
revolutionary new technique of
construction is now becoming popular
in commercial radio and TV sets.

O Send “Edu-Ki

Reg. U.S.
Pat. Off.

FREE EXTRAS

SET OF TOOLS

SOLDERING IRON

® ELECTRONICS TESTER
TTERS

VALUABLE DISCOUNT CARD
CERTIFICATE OF ME
TES UAL
QUIZZES
to

AMATEUR LICENSE TRAINING
PRINTED CIRCUITRY

ERVICING LESSONS

You will learn trouble-shooting and
scrvicing in a progressive manner. You
will practice repairs on the sets that
you construct. You will learn symptoms
and causes of trouble in home, portable
and car radios., You will learn how to
use the professional Signal Tracer, the
unique Signal Injector and the
Radio Electronics Tester. While you

the ‘*Edu-Kit."’ Our Consultation Service
will help you with any technical prob-
lems you may have.

FROM OUR MAIL BA

J. Stataitis. of 25 Poplar Pl., Water-
bury, Comn., writes: **| have repaired
several sets for my friends, and made
money. The ‘*Edu-Kit'' paid for itself_ |
was ready to spend $240 for a Course,
but | found your ad and sent for your

Kit.*

Ben Vvalerio, P. 0. Box 21, Magna,
Utah: *‘The Edu.Kits are wonderfui. Here
I am sending you the questions and also
the answers for them. | have been in
Radio for the last seven years. but like
to work with Radio Kits. and like to
build Radio Testing Equipment. |

its; the Signal Tracer works
fine. Also like to let you know that |
fecl proud of hecoming a member of your
Radio-TV Club.**
obert L. Shuff,
Huntington, W. V
drop you a few lines to say that | re-
ceived my Edu-Kit, and was really amazed
that such a bargain can be had at such
a low price. | have already started re-
pairing radios and phonographs. My
friends were really surprised to see me
get into the swing of it so quickly. The
Yrouble-shooting Tester that comes with
the Kit is really swell, and finds the
trouble, it there is any to be found.''

1534 Monroe Ave.,
: “*Thought I woul

UNCONDITIONAL MONEY-BACK GUARANTEE — — —

ORDER DIRECT FROM AD—RECEIVE FREE BONUS
RESISTOR AND CONDENSER KITS WORTH §7

* postpaid. | enclose full payment of $26.95.
0 Send “Edu-Kit”” C.0.0. I will pay $26.95 plus postage.
(J Rush me FREE descriptive literature concerning **Edu-Kit.”

A Printed Circuit is a special insulated Name
chassis on which has been deposited a
conducting material which takes the Address

merely plugged in and soldered to ter-
mi

Printed Circuitry is the basis of modern
Automation Electronics. A knowledge of
this bject is a ity today for
anyone interested in Electronics.
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Armed Forces Day Program
for Amateurs and SWL’s

LL U. S. and overseas radio amateurs

are invited by the Army, Navy, and
Air Force to participate in the Twelfth
Armed Forces Day amateur radio pro-
gram on Saturday, May 20, 1961.

There will be a c.w. code receiving
contest, open to any short-wave listener
who can copy International Morse Code
at 25 words per minute. A message from
the Secretary of Defense will be sent.
Each participant who submits a perfect
copy of the c.w. message will be awarded
a Department of Defense certificate of
merit signed by the Secretary.

A radioteletypewriter (RATT) trans-
mission will be sent by Headquarters
MARS and Navy radio stations. A mes-
sage from the Secretary of Defense will
be transmitted at 60 words per minute.
This contest is open to everyone. Again,
a certificate will be awarded for perfect
copy.

A military-to-amateur transmitting
and receiving test will be conducted for
all holders of valid U. S. amateur radio
station licenses. Headquarters radio
stations of the Army, Navy, and Air
Force will operate on spot frequencies
outside the amateur bands and estab-
lish radio contact with amateur stations.
A colorful one-time Armed Forces QSL
card will acknowledge contact—each
service headquarters will acknowledge
separately so amateurs will have an op-
portunity to qualify for three different
QSL cards.

C.W. and RATT Schedules. Each trans-
mission for the c.w. and RATT receiv-
ing contests will commence at the times
indicated below, with a ten-minute CQ
call to permit the participants to adjust
their equipment. The CQ will be imme-
diately followed by the message. It is not
necessary to copy more than one station
and no extra credit will be given for so
doing.

Transcriptions should be submitted
“as received.” No attempt should be
made to correct possible transmission
errors. Time, frequency, and call-sign
of the station copied should be indi-
cated as well as the name, call-sign (if
any), and address of the individual sub-
mitting the copy.

Competition entries should be sub-
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mitted to the Armed Forces Day Con-
test, Room BE1000, The Pentagon,
Washington, D.C., and postmarked not
later than May 31, 1961.

C.W. RECEIVING CONTEST

Time Station Frequency (kc.)
2200 EST WAR/AIR 3347, 14405, 20994
2200 EST NSS 3319, 4010, 6970,

14480
1900 PST ABUSA 6997.5
NPG 3319, 7595, 14927.5
NPD 7455
AG6AIR 7832.5
RATT RECEIVING CONTEST
Time Station Frequency (kc.)
2235 EST WAR 3347, 14405, 20994
NSS 3319, 7375, 14480
AIR 7915
2135 CST AS5USA 5395
NDS 7455
AGS5FFR 7305
1935 PST AGG6AIR 7832.5
ABUSA 6997.5
2145 CST NDF 7380
NDW 3319, 7375
NPD 7455

Military-to-Amateur Test. Military sta-
tions WAR, AIR, and NSS will be on
the air from 1000 EST to 2400 EST.
These stations will listen for calls from
amateurs within the appropriate ama-
teur bands. Contacts will consist of a
brief exchange of location and signal
report. No traffic-handling or message
exchange will be permitted.

Station Frequency (kc.) Amateur Band (mc.)
WAR 4020 (AM) 3.8to4
4025 (c.w.) 3.5t03.8
6997.5 (c.w.) 7t07.2
20994 (c.w.) 21.1 to 21.25
NSS 4010 (c.w.) 3.5t03.8
6970 (c.w.) 7t07.2
13680 (c.w.) 14 to 14.2
14480 (c.w.) 14 to 14.2
*4012.5 (AM) 38to4
7.2t07.3
14385 (SSB) 14.2 to 14.35
3319 RATT 3.5t03.8
7375 RATT 7t07.2
#%20050 RATT
AIR 3347 (c.w) 3.5t03.8
7635 (AM) 7.2t07.3
14405 (SSB) 14.2 to 14.35
15715 (c.w.) 14 to 14.2

*Operator transmitting on 4012.5 (AM) will listen
in the AM, S8B, sections of the 40- and 75-meter
bands for AM or SSB stations.

**NSS will key 20050 kc. simunltaneously with one
of the RATT frequencies listed above. This fre-
quency will be used as frequency propagation con-
ditions dictate.

POPULAR ELECTRONICS



» ELECTRONICS & 4

by Practicing at Home | —- f
in Your Spare Time

At No Extra Cost you get specially de-
veloped Electronic Training Kits for prac-
tical experience. Shop and laboratory
practice at home make learning easier,
interesting, faster. You do not need a .
high school diploma or previous expe-
rience,

Increasing Demand
for Trained Men

This is the Electronics age. Men with
Electronic know-how are in demand.
They enjoy high pay and growing
opportunities for advancement. Satel-
lites, Radar, Automation in Industry,
Missiles, Rockets, Planes, Stereo,
TV, Radio, Two Way Communications for trans-
portation are a few of the fantas-
tic developments in the fast
growing Electronics industry. If
you are mot completely satisfied
with your work; if you are doubtful
about your future, investigate
Electronics.
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salary I made before sound effects for month spare time be-
What branch of Electronics interests you? Thou- enrolling. NRI train- CBC. NRI opened fore 1 graduated.
sands of successful NRI graduates prove that ing gave me a doors to greater op: Now have my own
NRI’s learn-by-practice method is the way to 'thor'?ugh understand- portunity for me. full time busmesl?.
success. You start in your chosen career *way K‘Eéﬁn?r'rei?xmsom Snt‘?:-li’g RLacnte; :;oog; Cg?x, el
ahead of the man who only learns from books. You
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o gty Lo aihacl ¥ o lnecal P RRAR N E w COURSE IN
ELECTRONICS PR6E

tical knowledge from training kits NRI provides.

NRI is the world’s oldest and larg-

est home study Eiectronics schoot. | Cut Out and Mail—No Stamp Needed

You benefit from the experience
NRI has gained from training men
for 45 years. NRI offers you proven

courses of home study in Elec-
tronics; Principles, Practices and

Maintenance—Radio Television The £ E
Communications—Radio Televi- amazing Seld of ,‘,\‘ ‘.‘“\ ﬁ
sion Servicing. i -r‘;

ar !

Start Soon, Earn More

Soon after enrolling NRI shows you
how to apply your knowledge to
earn extra money domg Electronic
repairs or servicing Radio and
Television sets for friends and
neighbors. Take the first step to-
ward success now. Find out what
NRI offers you. Mail the postage- I
free card. No obligation. Cost of

NRI training is low.

Monthly ayment
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PRINCIPLES —PRACTICES
MAINTENANCE

SPECIAL TRAINING
Fast growing use of EQUIPMENT

Electronics in industry, | A; 15 extra cost NRI includes
business and the mili- | specjal training equipment.
tary is creating good | You get practical experience
career opportunities with Thyratron Tube circuits;
everywhere. 4 to 7 Elec- Multivibrators; build a
tronic TECHNICIANS | D’Arsonval type Vacuum
are needed for every Tube Voltmeter; work w1t}1
pentode tubes, selenium recti-
fiers, oscillators, transistors,

A -3 g e graduate engineer. This
is ‘the age of Automation, Missiles, .Rockets, Computer§, Radar, magnetic amplifiers; get prac-
Microwave, hundreds of other devices where Electronics plays | tical experience in telemetry
the key role now. circuits used in earth satellites

Job Counselors Advise Learning Electronics

Job counselors know the untrained man is last to be hired and
the first to be fired. In this Electronics Age you must be trained
to qualify for high earnings and advancement. To meet this
growing demand for Technicians, NRI has developed a compre-
hensive course in Electronics—Principles, Practices, Maintenance.

This training stresses fundamentals . . . the basic principles on
which all Electronic equipment is developed, now or in the future. - -
. e . ]
Learn More to Earn More—Mail Card s

NRI Electronics training gives you both theory and experience g‘.‘d. ll:)asm circuits used in
in an interesting, practical way. Train at home, at your own pace. Ylglllt g ;‘rflgr;na;::)gr ec otr}r::: t(il(')sd
Keep your present job until you are ready for a better one. Get experipments You “learn-by-
complete information now. Move up soon to higher pay and a practice” i beginning to
brighter future in Electronics—the growth industry of the ’60’s. graduation.
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4= SEE OTHER SIDEEK School of its Kind

e e e e e e e e e e e e e e e e e e e G FREE 64-paage catalog from
NRI—oldest and largest home-
study Electronics— Radio-Tele-
vision School. It gives facts about
careers in Industrial and Military
Electronics, also tells about other
NRI courses in Broadcasting and
Communications, Radio-TV Serv.
icing. NATIONAL RADIO IN-
STITUTE, Washington 16, D. C.
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Permit No. 20-R
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Bonus Band DX'ing

B After reading with interest the article in the
February 1961 issue entitled *“DX'ing on the Bonus
Band,” I would like to call your attention to the
fact that coastal-harbor station KOU (sce chart
on page 56) is actually owned by the Pacific Tele-
phone and Telegraph Company and located in San
Pedro, Calif. Of the threc frequencies listed for
this station, 2522 and 2598 kc. are used in the day-
time only (7:00 a.m. to 7:00 p.m.); the 2566-kc.

frequency is a 24-hour channel.
L. E. MyEkrs
Sales Manager, Radio
Pacific Telephone & Telegraph Co.
Los Angeles, Calif.

B I would like to thank you and author Tom

Kneitel for the “DX’ing on the Bonus Band” ar-

ticle in the February issue. With the help of the

information it contained, I have verified many
marine stations.

Jim Ausrinck, WPESAZ]J

Reading, Ohio

"Sweet Sixteen'" Satisfying
8 Here is a picture of three of the four “Sweet
Sixteen” speakers we built from the instructions
in the January 1961 issue of your magazine. We'd
like to suggest to your readers who have not yet
built one that the plywood panels on the front and
back be at least $4” thick instead of the 5/16”
specified. We used 34” panels, as we found the
vibration to be much less with the thicker panel,
and the sound range wider—particularly at the

bass end. The fidelity of our speakers is equal to

that of many selling for several times the cost of
ours, and we are well satisfied with them.

Linwoop N. Rosust

Baltimore, Md.

Reader Robust is not alone in his enthusiasm
for the “Sweet Sixtcen” setup—literally hundreds
of others are more than satisfied with the “Sweet
Sixteen” systems they have built. For some reader
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queries (and answers) as well as instructions on
how to add a twecter to the “Sweet Sixteen,” sec
the article beginning on puge 55 of the April 1961
issue.

R.F. Power Meter Calibration
R 1 constructed the r.f. power meter (*Build an
R.F. Power Meter,” by Joseph Tartas, W2YKT)
in the June 1960 issue, but had difficulty calibrat-
ing i1. Using the 60-cycle power source required
for calibration, I had to insert an additional 0.9-
uf. capacitance to supplement Cr and Cz. This
was necessary to make the d.c. voltage from the
D2 diode to ground equal to the a.c. voltage

across Rr (as measured with an RCA Voit-

Ohmyst). The extra capacitance was removed
after calibration.

Jaxrrs M. SteuBer, W5UOZ

Albuquerque, N.M.

Author Tartas tells us that he agrees with
reader Steuber’s procedure. Other readers, please
take note.

Infrared Burglar Alarm

B ] enjoyed reading “Build an Infrared Burglar

Alarm™ in your February 1961 issue, but found

one point confusing. In the first sentence of the

second paragraph on paze 49 (“When the test

alarm is turned off by Rz, open S2”), shouldn't
“S52” be “S1”?

Bruno Fria

Philadelphia, Pa.

Yow're absolutely right, reader Friia, and we
regret to say that there is another misprint in the
article. The first sentence in the third paragraph
on page 49 shou!d read: “To operate the system
as a store announcer, go through the adjustment
procedure described for the burglar alarm but
leave S1 closed after semsitivity control R2 has
been adjusted to turn off the alarm.”’

"Flexiformer" May Be Lethal
B A section of the article on “The Flexiformer”
in your February 1961 issue discusses the use of
this device as a current transformer to measure
high values of current. 3t is my belief that you
should point out the lethal potential that might be
encountered in the open secondary if the meter is
disconnected while heavy current is flowing in a
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COYNE’S New Complete

Takes Headaches Out Of
All Servicing Problems!

Transistor Troubles in 12 Minutes!
Troubhle-shoot every type of cirenit in ALL
tronsiztorized eqnipitent! 325 pages: hun
dreds of illustrations; 120 check charts!
£5.45

P S I I I R I IR AP IR P P

Record Changer Troubles in 5 Minutes!
Locate mechanical and electronics troubles
fast. Covers all makes, 320 pages: 450
photos: 58 clhieck charts! $£3.95

TV Troubies in 10 Minutes!

Find the exaet sound or picture trouble in
any TV set from 700 possibilities! 300
pages; 400 dingrams. cheek charts! $4.95

Color TV Troubles in 15 Minutes!
Covers every type color TV and pictiure
tube! 330 pages: 42 chieek charts. dia-
wrams, picture patterns! $5.95

Simple Check Chart System Saves Time

These nmazing practical handhooks with an ENTIRELY NEW
METHOD, show you how to find the trouble in ANY tv, record
changer or transistor circuit FAST! Index tells you where to Jook:
famons Cheek-Charts help yon pin-point
the cxact trouble in minutes ! These on-the-
job hooks quickly pay ftar themsclves in
pmml:;blc new business and valuable time
sateq

SEND NO MONEY

Just mail coupon for 7 DAY FREE TRIAL.
It you keep all 4 Dooks. pay only §3.00 per
month until $21.35 plus postare s paid
Cash price for Set only §18.95. Or return
hooks and pay nothing. Either way, FREE
BOOK 18 YOURS.

Egul:atlonal Book Publishing Div.
s

YNE ELECTRICAL SCHOOL, Dept. S1-PE

C

1455 W. Congress Pkwy., Chicago 7, Ul

3 Rush 4-book PIN-POINT Serles for 7.day FREE TRIAL per
offer, For individual books, check below.

[0 RECORD CHANGER (83.93 plus postaze)

[0 TRANSISTORS ($5.95 plus postage)

B TV (%4.95 plus postage)
COLOR TV (%5.95 plus postage)

Name. .. ...t it i Age. ... ...

AddresS. o ittt ettt ittt :

Y. et nieansnsnessosvannonnss Zone....Staté. .....i000s
$18.95 Cash Price enclosed for 4 hooks. |
Send 4 books C.0.D. for $18.95 ptus M.O. fee. COYNE
PAYS POSTAGE ON ALL CASH & C.0.D. ORDERS. 7.Day
money-back guarantee on Cash or C.0.D. orders. J

Letters
(Continued from page 35)

one- or two-turn primary. Most laboratory current

transformers are provided with a built-in shorting

switch across the secondary to help prevent this
dangerous condition.

C. E. CrEerry, Chairman

Engr., Science, Math. Div.

College of Marin

Kentfield, Calif.

We hope that all readers experimenting with the
“Flexiformer” will read the above letter closely
and take appropriate precautions.

Complete POP'tronics Set
B I have been reading your magazine since it first
came out, and I have every issue. All of the copies

MAGAZI ﬁ@w

C T T T - -

are in very good condition, and I would like to

sell them. Do you know of anyone who would be
interested ?

GEORGE ENGLE

2965 N.W. 83 St.

Miami 47, Fla.

Here’s a chance for some lucky reader to pick up
those choice back issues.

Czech Pen Pal

B I'm 17 years old, an amateur radio operator
(OK3-8087), and I'd like to correspond with
American radio operators (preferably male) about
my own age. Could you please publish my name

and address in your magazine?
Ivan Sonrora
Csl. armady 65
Piesbany
Czechoslovakia

Valves, Anyone?

B I am interested in restoring antique radios of
the 1920's such as the Atwater Kent, Zeta, etc,
but T am having trouble obtaining tubes (CX
301A, CX 343, UX 201) and information concern-

ing these radios. Can you help me out?
PauL H. Fuce
455 Bayberry Rd.
Somerville, N. J.

Try Leotone Radio Corp., 65 Dey St., New
York 7, N. Y., for the tubes you mention; and
try Supreme Publications, 1760 Balsam Rd., High-
land Park, 11, for schematics on these and other
sets. Incidentally, Supreme will send vou a master
index to all their publications for 25 cents. —{30-

Always say you saw it in—POPULAR ELECTRONICS
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kind of electronic device!
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Send for FREE

of this Valuable
Book!

7-Day Trial Examination

—e!

e DUBN> DN cDUGH LADIEN CADUNGH cDACH?

PARTIAL CONTENTS:

DIODE VACUUM TUBES.
Emission — Diode Operation
— Rectification Power — Sup-
ply Filters—Detection (AM
and FM)., TRIODE VAC-
UUM TUBES, Triode Op-
eration — The Triode Test

Circuit — Control — Triode

Characteristics — Plate Char-
acteristic Curves—Plate Re-
sistance — Amplification Fac-
tor. TRIODE AMPLIFIERS.
Load Lines—Operating Point
— Cathode Bias — Cathode
Load Lines—Signal Amplifi-
cation — Signal Inversion —
Voltage Gain — Computing
Voltage Gain — Distortion.
MULTI-ELEMENT
TUBES. Miller Effect—Tet-

rodes—Pentodes—A.C. Plate
Resistance — Transconduct-
ance— Amplification Factor—
The Pentode Voltage Ampli-
fier—Operating Point— Cath-
ode Bias—Distortion—Bcam-
Power Vacuum Tubes — Au-
dio Output Stage. CIRCUIT
CONSTRUCTION HINTS.
Checking Compo.nents -
Fixed Resistors — Capacitors
— Transformers and Coils —
Vacuum Tubes — Where To
Buy —Test Equipment — Vac-
uum Tube Volimeter—Oscil-
loscope—Signal Generators—
Tools — Soldering — Chassis
Construction— BASIC VAC-
UUM TUBE CIRCUITS.
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n build almost any$¢
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Here are the ABC’s of 50 vacuum-tube cir-
cuits for electronics experimentation and
project construction—all fully diagramed,
complete with parts list,

HOW many times have you wanted a diagram of
a basic vacuum-tube circuit which you could use
as a guide in building hi-fi components, receivers,
transmitters, intercom systems, test equipment and
other electronic gear? At last, in one book, you can
find all the basic diagrams, schematics and other
vital information on vacuum tubes and their cir-
cuits essential for such projects!

Youw'll Become An Expert On All Types
of Vacuum Tubes

Beginning with the Edison effect (the birth of
the diode), Julian M. Sierkiewicz, Managing Editor
of Popular Electronics, leads you right up to the
multi-element vacuum tubes used in everyday cir-
cuits. The first four chapters are devoted to the
operation of diodes, triodes, tetrodes, and pentode
and beam-power tubes. Chapter five covers con-
struction practices, tools, and test equipment, along
with workshop hints that will be a real boon to all
who want to get the most out of their equipment.
Chapter six contains a collection of fifty vacuum-
tube circuits that gives you a basic library of useful
circuits for quick and trouble-free reference.

One hundred vacuum-tube schematics, plate-
characteristic curves, simplified diagrams, test cir-
cuits and other selected illustrations supplement
the informative text to make this book one of the
most useful and invaluable manuals for your elec-
tronic experiments and hobby projects.

192 pages, 100 illustrations  $4.95

ZIFF-DAVIS PUBLISHING COMPANY
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ELECTRONICS BOOK SERVICE
One Park Avenue

AT O,
£
New York 16, N. Y, e

Please send me VACUUM.TUBE CIRCUITS FOR
THE ELECTRONIC EXPERIMENTER for a free
7-day trial examination. | understand that if
1 am not completely satisfied, | may return the
book and owe you nothing. Otherwise, 1 will
remit $4.95 plus small charge for postage, pack-
ing and handling. Same return privilege and
prompt refund guaranteed!

NAME

(please print)
‘ADDRESS
CITY. ZONE STATE
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e Tested for mutual con-
duetanee in our labs! o
1-Yr. frec replacement
guarantee! e Prompt re-
funds on defective midse.

Tubes B
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Spec, Pur. & 199 price | Type Pncﬁ;“?" 30
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All adv.

tubes not nee.
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marked. All pstg. pd. 25¢ hdlg. chg.
ELECTRONIC TUBE C(O.]Orders under $5 Ine. 25% idep. on

C.0.D.’s. Send approx. psti. on Cana-

112 martin St. da & foreign orders. Write for comp.

Paterson 3, N. J list of tubes & spec. purp. tubes.
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TRANSIDIP
Uses Bud Chassis Box
CU-2106A $1.02

3-WAY INTERCOM
Uses Bud Universal

Sloping Panel Cabinet
AC-1613 $2.10

All Bud products are available for im-
mediate delivery from your Authorized
Bud Distributor. They are the best for
applications described in these projects.
WATCH FOR THESE LISTINGS EVERY MONTH

IN POPULAR ELECTRONICS
BUD RADIO, INC.

2118 East 55th Street Cleveland 3, Ohio
Dept. P.E.

Techniqgues

PHONO CARTRIDGE IDENTIFICATION
Phono cartridges are made in so many
different shapes and sizes that it’s some-
times difficult to tell by looking at one
whether it’'s a magnetic or crystal/ce-
ramic type. A quick way to find out is to

hold a pocket compass close to the front
of the cartridge or tone arm. If the
cartridge is a magnetic type, the needle
will swing around and point toward the
cartridge. If it's a crystal or ceramic
type, the needle will move very little- -
or not at all.

—Art Trauffer

BAYONET SOCKET CONVERSION
A bayonet socket can easily be converted
to accept a screw-base bulb. Simply take
a pair of long-nose pliers and bend the

BEND CORNER
INWARD

TS

edge of one of the L-slots slightly in-
ward, as shown. The bulb will screw in
without difficulty.

—Jacob Jacobs, W6GCU

HANDY TUBE REMOVER/REPLACER
To remove miniature tubes from hard-to-
reach places, use a short piece of 14"
plastic water pipe with a 17 lengthwise
slit on one end. Push the slitted end

Always say you saw it in—POPULAR ELECTRONICS



over the tube to lift it out. To replace
the tube, push it back into the pipe and
reinsert it in its socket; then push the
eraser end of a long pencil down to the
tube to hold it in place while you remove
the pipe. Larger diameter plastic pipe
may be used in the same way to remove
full-sized tubes.

—Harold B. Burnham, KNWIQ

ADDING INVERSE FEEDBACK
If your radio or record player uses a
single output tube with a bypass capaci-
tor across its cathode resistor, you can
significantly improve its response and
linearity by this simple trick. Just re-
move the capacitor—thereby adding a
worthwhile amount of constant-current
inverse feedback to the audio circuit. A
little gain is lost in the process, but if

SINGLE-ENDED
OUTPUT STAGE

FROM
PREVIOUS-"{
STAGE

+

REMOVE
J CAPACITOR

you have a musical ear you’'ll be glad
to sacrifice some gain for improved
clarity.

—Carl Dunant

METER FACE CLEANING
Scratched transparent plastic meter
faces can be easily restored to brand-new
condition. Just rub the damaged area
vigorously with a cotton cloth moistened
slightly with electric shaver sharpening
compound. Don’t attempt to clean such
meter faces with carbon tetrachloride,
however; carbon tet and similar organic
cleaning solutions will ruin the surface
of most plastics.

—Brother Leo Raymond, WOTPN

SOLDERING MULTI-PIN PLUGS
Making strong, clean connections to the
terminals of multi-pin plugs is simplified
with this technique. Insert a length of
thin (.062-diameter) 50/50 rosin core
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solder into each terminal and cut it off
flush with a pair of side-cutters. Apply
the soldering iron to the terminal and

gently insert the wire (tinned) as the
solder melts. A piece of spaghetti which
has been slipped over the wire prior to
soldering can be used to cover the joint.

—Clyde C. Cook

SOLDERING SHIELD
An ordinary asbestos kitchen “hot pad”
makes a handy surface on which to rest
work to be soldered. It will facilitate the
soldering operation and protect the fin-
ish of your workbench.
—Mike Swink, KOVVR

EMERGENCY POWER SAW BLADE
If you break the blade on your power
saber saw and have no replacement on
hand, you can make a temporary substi-

tute from a standard hacksaw blade.
Break off a piece of the hacksaw blade
and grind it down to fit into the power
saw chuck. The blade’s tip should also
be rounded off to make cutting starts
easier.

—H. L. Davidson
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New 3 R Kit $94.95 Wired $144.95
Stereo/ _—uud . -
Mono S L L
4-Track - > ;&*9 & (. = ) " )
Tape Smas e s - 4 '_“'___3" ; ® -
Deck OPev st New FM-AM Stereo Tuner ST96 e
RP100 S Kit $89.95 Wired $129.95 New 40-Watt Intezrated
Semikit (electronics in kit Incl. FET Stereo Amplifier ST40

form) $289.95 Wired $395.00 Kit $79.95 Wired $124.95

28W Integrated
Stereo Amplifier HF81 AM Tuner HFT94 Incl, FET $39.95  Wired $64.95
Kit $69.95  Wired $109.95  Kit $39.95  Wired $65.95

Stereo
Power

100W HF89: $99.50 $139.50 Stereo/Mono Changer/Player

Citizens Band Transceivers !

BEST BUYS IN STEREO AND MONO HI-FI

New 70-Watt Integrated
Stereo Amplifier ST70

FM Tuner HFT9Q
Kit $39.95 Wired $65.95
Incl. FET Metal Cover $3.95

Nl 7

EXCELLENGE
IN

70W HF87: $74.95 $114.95 1007 with stereo cartridge Bookshelf Speaker System
28W HF86: $43.95 $ 74.95 and dual sapphire styli $49.75 HFS1 Kit $39.95 Wired $47.95

BEST BUYS IN CITIZENS TRANSCEIVERS, HAM GEAR, RADIOS
EI.EBTR(]NICS

Kit Wirea

from B
kit e
$59.95 == 5

) et ’ ver 2 MILLION
Wired et EICO instruments in
$89.95 o use throughout the

world. Compare, take
Transistor Portable Radio RA6 ERLCIUEUNLCIRS -4l
New 60W CW Transmitter £723  Kit $29.95 Wired $49.95 off the shelf” —

b 4 from 1500
Kit $49.95 Wired $79.95 Incl. FET nelghborhood

BEST BUYS IN TEST EQUIPMENT o o tren

budget terms.

@"M ﬁ‘ :

Peak-To-Paak

New Metered

Variable AC VTVM_ =232
Beuin, EiTras & Uni-Probe® DC—5 MC
Model 1073 Pat. =2,790,051 5” Scope *460
(3 amps) Kit $29.95 Kit $79.95
Kit $35,95 Wired s47 95 Wired $49.95 Wired $129.50 ==
Model 1078 (7V42 amps) VIVM #221 5” Push-Pull Scope #425
Kit $42.95 Wired $54.95 Kit $25.95 Wired $39.95 Kit $44.95 Wired $79.95
(R;F Sigr{al '
enerator o
=324 1000 - LNY.PES
Tube Kit $26.95 Ohms/ 0 1.0 L over
Tester Wired $39.95 Volt . ) (ree Camog descr\ "Etereo
=625 % V-0-M #536 18 sen wality products ree Se for
Kit $34.95 Wired $49.95 Kit $12.90 \ (?th’pg?.me, ree short °f° nearest
Wired $14.90 W vice Licenses na“rgenew Jo.page
FICO dealer. Hi-F1 for which
& 8 12v & UibeB0oK GuioeBo0Kk 10 _HLEL % nandiine.
Battery enclose 2 o5¢ 107 P
Eliminator EEEagNE 000 fR ST R T e
& Charger NaME...cooemmeer e
21050 R-C Bridge ¥F xS=% @l murti- Bl=ass=] Ve
Kit $29.95 & R-C-L AGAress....oooe e
Wired $38.95 ¢ Comngrator 1 ' Zone ... State.me
Extra-filtered for #950 - ¢ City.oewmreee St
transistor equipt. #1060 Kit $19.95 Wired $29.95 Kit $19.95 ! Add 5% in the We
Kit $38.95 Wired $47.95 Wired $28.95 R
Listen to the EICO Hour, WABC-FM, N. Y. 95.5 MC, Mon.-Fri., 7:15.8 P.M. ©1961 by EICO, 33-00 N. Bivd,, L. 1. C. 1, N. Y.
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Fig. 1. Each ooncentric ring shown repre-
sents the lunar area capable of reflecting
radar signals of specific millisecond time delay.

Fig. 2. As the moon rotates, it also librates,
so that radar echoes vary above or below their
radiated microwave frequency. Shaded section
at right represeits a certain frequency band
which is located above radiated frequency.

Fig. 3. Combining both time delay and fre-
quency selection tells us that the radar echo
came from a fixad area of the lunar surface.

Radar Astronomy. The new branch of
electronics seekirg answers to these and
related questions, radar astronomy, is
even younger taan the more widely
known radio astronomy—itself no old-
timer. Radio astronomy, touched off in
1931 when Karl Jansky discovered the
strange radio noises of the heavens, con-
sists mainly of listening to the static
generated by ionized gas clouds and stars
throughout the universe. In radar as-
tronomy, on the cther hand, we send out
i P the signals ourselves, then receive and
: i1 record the echoes when they come back.
i P It began in 1946 when the Army Sig-

nal Corps managed to bounce the first

RETURNING ECHO

__’J Lunar radar echo2s are long in duration since
PORTION OF ECHO the same narrow pulse must be reflected from a

EROMEZRESES spherical surface The echo can be easily di-

vided up into segments to match those in Fig. 1.
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Using techniques described in this article, scientists at the Lincoln Laboratory
have made this radar map of the moon. When this system has been further
improved, detailed maps of the surface of Mars and Venus may be possible.

signal off our closest heavenly neighbor,
the moon. For the next decade, electronic
techniques and equipment improved—
radar transmitters became more power-
ful, the receivers used to detect the ex-
tremely weak echoes more sensitive.
Finally, in early 1959, a group of scien-
tists at MIT’s famous Lincoln Labora-
tory made radar contact with Venus.
Less than a year later, workers at Stan-
ford University got echoes from the
sun—over 90 million miles away.

Until recently, all we could do with
these radar contacts was measure dis-
tance. We couldn’t ‘“see” much detail
because radar beams, like light beams,
spread out as distance increases. The
“tightest” beams are about one minute
(1/60th of a degree) wide. Also, the
fineness of detail which the beam can
distinguish depends on its diameter at
the target. When the target is at inter-
planetary distances, the beam spreads
thousands of miles. Thus it has about
the same resolving power—detail-see-
ing ability—as the human eye. You can
see only the barest detail on the moon
with the unaided eye, and planets are
simply pinpoints of light. They look
about the same to radar. Optical tele-
scopes, on the other hand, can see far
finer detail.

For some time, researchers have been
looking for a way to improve radar’s re-
solving power. The obvious method—
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narrowing the beam—wasn’t practical.
Even small improvements would require
tremendously large antennas. Finally,
scientists at Lincoln Laboratory came up
with an ingenious plan for improving
radar’s resolution—without narrowing
the beam at all. With the new method,
radar resolution now almost equals tele-
scopic resolution on the moon, and far
surpasses it at interplanetary distances.

Listening for Echoes. When we look at
the moon, it seems to be a flat disc in
the sky, although it is really a sphere.
The center of the sphere is closest to us,
the outer edges farther away.

When we bounce a radar signal off the
moon, a strange thing happens. We send
out a pulse of one length, and get back
a much longer echo. This is because
part of the signal bounces off the center
(which is closest), part bounces off
some distance away from the center, and
so on, all the way out to the edge. It
is as though we were getting a series of
echoes from a number of different tar-
gets, each slightly farther away than the
preceding one, so that all blend and
overlap into one long echo.

If we select a small part of the signal,
say the first 1/10th that returns, we
know this is the echo from the moon’s
center. The next 1/10th will be from an
area surrounding the center slightly far-
ther from us, and so on. By selecting
various parts of the echo, we can isolate
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This computer at Lincoln Laboratory ana-
lyzed 10,000,000 computations to confirm
existence of weak radar echoes from Venus.

echoes from various ring-shaped por-
tions of the moon’s surface—see Fig. 1.
The drawing at the bottom of page 42
is an idealized representation of how
such an elongated return echo might
look. The various parts of the echo are
from the numbered circular portions on
the moon’s surface.

We have now narrowed down the por-
tion of the moon’s surface from which
the echoes are coming, but for the sys-
tem to be really useful in mapping the
satellite by radar, we must narrow it
down still further. And in the moon’s
slight natural movement, Lincoln Lab-
oratory scientists found the key to doing
just this. Although the face of the
moon does not rotate with respect to the
earth-—this is why we always see the
same side—it does wobble. Scientists
call this wobbling “libration.”

As the moon librates, it turns slightly
in one direction, then back in the oppo-
site direction, and so on. As it librates
in one direction, one outer edge is mov-
ing toward earth; the other, away from
us. Now, as a radar beam strikes the
entire surface of the moon, the echo
which bounces off the side coming in our
direction is slightly raised in frequency,
due to the Doppler effect. (This is the
effect discovered many years ago which
seems to make a train whistle change in
pitch as the train approaches, then
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Intensity and time duration of the radar
returns from Venus matched these two
curves prepared by the computer.

passes you.) The signal coming from
the receding side is lowered in fre-
quency. The center, which remains at a
constant distance, returns an echo at the
same frequency as the original signal.

With various portions of the moon’s
surface returning echoes of different
frequencies, by tuning in only echoes of
one frequency and rejecting the rest,
we can listen to echoes from any part
individually. See Fig. 2. (The order re-
verses, but the principle remains the
same as the moon librates back in the
opposite direction.)

By tuning only for one frequency, and
at the same time selecting only one part
of the returning pulse, both of our selec-
tion systems are in operation. The only
echo we receive is from the two small
spots on the moon where the two pat-
terns overlap—see Fig. 3.

Mapping the Moon. Using this tech-
nique, scientists have made a rough ra-
dar map of the moon, as shown on page
43. Radar pictures made in this way will
never be as sharp as telescopic pictures
of the moon that we have had for years.
But the system still has tremendous
value. It can give a pretty good idea
of how rough certain parts of the moon’'s
surface are—essential information for
a space ship landing.

The primary value of the new radar
mapping technique lies in the fact that

POPULAR ELECTRONICS




while the resolving power of a light tele-
scope diminishes with distance, the re-
solving power of the new radar telescope
does not diminish with distance. Since
the Doppler and time delay effects used
are functions of the size and speed of
rotation of a planet, and not its dis-
tance from earth, this radar system will
resolve features easily and accurately
on Mars, Venus, Mercury, or any other
planet our radar is strong enough to
reach. The moon is now serving to cali-
brate and test the system so scientists
can compare results with known terrain.
Soon, radar eyes will be turned on the
planets.

The planets are millions of miles away
and radio energy loses strength rapidly
as it travels through space. It follows
the inverse square law, which means that
if you double the distance a signal has
to travel, you end up with not one half,
but the square root of the power you had
before. Since a radar signal has to
travel two ways—out to the target and
then back—the strength of its signal
diminishes more rapidly. It varies in-
versely as the fourth power of the dis-
tance. In other words, when you double
the radar distance, you get back only
1/16th the power.

Mapping the Planets? To reach the
planets and get a return echo, we need
tremendous amounts of transmitted

power—all that we can generate. Even

at maximum power, the echo that comes
back is not a sharp pip, easily received
and spotted. All we get from outer space
is a lot of noise. Samewhere buried in
that hash, we hope, is the signal we
want. But the signal may be as much as
10,000 times weaker than the hash
which is drowning it out.

Scientists are managing to solve the
problem of detecting weak signals by
sending out a string of pulses, rather
than one pulse, lasting—in the case of
the Venus contact, for example—just
under five minutes. The return signal—a
lot of hash with some echoes mixed in—
is fed to a computer which electronically
adds up all the areas where the pulses
ought to be. Since the returning pulses
are regular, and the noise is irregular,
theoretically the pulses will add up
faster than the noise. This theory actu-
ally works in practice. The computer,
after making as many as 10,000,000 sep-
arate computations, has spotted unmis-
takable echoes.

Radar astronomy, with its new tech-
niques and improved equipment, will
soon set out on what may be the most
spectacular job of its career: mapping
the planets. And when man himself
actually leaves on his first trip, his trav-
els will be far safer, surer, and more
valuable, because the fingers of radar
astronomy will have already paved the
way for him.

Working actively in the field of radar
astronomy is the Stanford Research
Institute, Menlo Park, Calif. This
142.-foot antenna, erected by Stan-
ford in northern Scotland, will be
used for moon-echo studies similar to
' those being made by Lincoln Laboratory.
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By JAMES G. BUSSE

IX two doctors, an electronics en-

thusiast, and a few broken bones to-
gether—and just about anything can
happen! An unusual electronic instru-
ment for detecting broken bones was
the result when Dr. George T. Anast of
the Shriners’ Crippled Children’s Hos-
pital in Chicago teamed up recently with
Dr. Irwin M. Siegel and Ted Fields of
the Veterans Administration Hospital.
The new device, called a ‘‘soniscope,”
uses high-frequency sound waves to dis-
cover fractures and keep track of the
way they mend without exposing pa-
tients to repeated doses of X rays.

The idea for the soniscope originally
came from an electronic instrument used
by the concrete industry to find breaks
in concrete forms by measuring the
speed of sound waves passing through
them—if a form is broken, the break
slows down the sound waves. Wouldn’t
a fracture slow down sound waves pass-
ing through a bone, too? The three men
decided to find out.

Borrowing some equipment from the
Portland Cement Research Association

The soniscope in action—checking
the healing of a broken leg. Ultra-
sonic sound waves pass between two
transducer probes; the speed of the
waves is displayed on an oscilloscope.
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Ultrasonics eliminates

danger of X-ray poisoning

in Skokie, Ill., they began experimenting
on volunteer patients with broken arms
or legs. The method worked! After
some slight modifications in the basic
circuit of the cement industry’s instru-
ment, they were able to detect simple
fractures in a matter of seconds.

Then they made an amazing discov-
ery. The soniscope could not only deter-
mine whether a bone was broken, but it
could also accurately measure the degree

Oscilloscope
& Detector

20,000-Cycle
Oscillator

Power
Supply

Transducer 4
Probes 7

Fracture
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AGE OF FRACTURE

s T T T T T T T T

SPEED OF SOUND WAVES THROUGH BONE

T T T T

Sound waves are slowed down by a bone fracture. Doctoss compare the
speed of the waves in a broken leg or arm with their speed in an unbroken

leg or arm of the same patient.

As healing progresses, the speed in-

creases. By eliminating the need for many X-.ray checks on bone knitting,

sonic ‘‘snooping’’

to which the bone had knitted—more
accurately than ordinary X rays and
without exposing the patient to the dan-
gers of radiation.

In practice, the soniscope is used in
the following manner. Suppose you fall
off a stepladder and injure your arm.
You're rushed to the doctor’s office. Un-
less he is absolutely certain tke arm is
broken, the doctor takes two metal
probe-like transducers and lightly touch-
es them to your arm, one on either side
of the suspected fracture. Ultrasonic
sound waves pass harmlessly through
your arm—you can’t hear them or feel
anything but the pain in your injured
arm.

Eying an oscilloscope, the doetor takes
a reading. Then he touches the probes
to your other arm and takes another
reading. Instantly, he knows whether
the injured arm is broken, cracked, or
simply bruised.

If neither arm is broken, the sound
waves will take an equal time to travel
an equal distance through the bone in
each arm. But when a bone in one arm
is broken, the sound waves will be

also eliminates the danger of radiation exposure.

slowed down considerably at the point
of fracture. Cracked bones also slow
down the sound waves but not as much
as fractures do.

Say that your arm is broken. The
doctor may have one X ray taken just
to make sure there aren’t any complica-
tions. If it's a elean break, he will then
proceed to set the bone in the ordinary
manner.

Later, while putting on the cast, he
will leave two small holes in the cast on
either side of the fracture. During your
subsequent visits, he will insert the
probes in these holes, switch on the
soniscope and take a reading. By com-
paring the newer readings against previ-
ous ones, he can tell exactly how well
your bone is healing and when the cast
should come off.

Thus, it will no longer be necessary
to go through the time-consuming and
possibly harmful series of X rays usual-
ly taken to make sure the bone is knit-
ting properly. And the expense involved
will probably be a great deal less since
the cost of all those X rays will be
eliminated. -0~
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TAPE DECKS FOR
STEREO

Hints on adding a 4-track stereo tape deck to your hi-fi system

LTHOUGH most music enthusiasts

have marveled at the outstanding
realism and fidelity of modern 4-track
stereo tapes, many never seem to get
around to playing anything but discs.
Yet the majority of preamplifiers have
equalized inputs for tape heads, and
the number of prerecorded 4-track tapes
is growing by leaps and bounds.*

One of the simplest ways to add tape
to your stereo system lies in the 4-track
stereo tape decks now produced by a
number of manufacturers. Priced as low
as $74.95, some of these decks are in-
tended for playback only and therefore
have but one set of tape heads—one for
each stereo channel.

Others, by including erase and record/
playback heads, have all the mechanics
of a recorder. Not only can they be used
for playback, but it's a simple matter
to add a suitable erase and record pre-
amp at some later date.

Hooking up a tape deck is a ridiculous-
ly simple procedure whether your pres-
ent preamp is equipped for tape or

*4 good way to start your tape library is through
United Stereo Tapes’ “Sampler Series.”” Four dif-
ferent tapes, priced at $3.95 each, cover the four
major fields of music—popular, classical, jazz, and
‘“‘sonund sensations.”’ Ten different selections ap-
pear on each “Sampler”’ tape.
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By RICHARD A. FLANAGAN

Associote Editor

whether you purchase one of the inex-
pensive accessory preamps made espe-
cially for the purpose (see photo of Sony
deck on page 50). Even so, connecting
leads should be as short as possible.

The thing to keep in mind is that the
output level from a tape head is meas-
ured in millivolts. For this reason, any
hum or noise introduced in the connect-
ing leads will be amplified hundreds of
times and may give rise to unpleasant
listening. Ground loops, too—the result
of grounding a lead at more than one
point—may cause trouble. But a little
experimenting with short, direct leads
should clear up any difficulties.

Since a tape deck consists essentially
of a motor, heads, and mounting board,
it should be clear that the quality of
these components as well as the number
of operating features will be a major
factor in the price you pay.

For example, the sound of your tapes
will be governed to a large extent by the
constancy with which the deck’s motor
moves your tapes past its heads. The
better the motor and capstan assembly,
the more uniform the speed.

Noteworthy features of some popular
tape decks are illustrated on the follow-
ing three pages.
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WHERE TO GET THEM

Amper—Ampex Audio Company, :
Sunnyvale, Calif. (Model 934, -
$199.50)

Bell—Bell Sound Div., Thompson-
Ramo-Wooldridge, Inc., 555
Marion Rd., Columbus, Ohio -
(Model T-321, $159.95) -

Heath—Heath Company, Benton
Harbor, Mich. (Model AD-70,
$74.95)

Knight—Allied Radio Corp., 100 N.
Western Blvd., Chicago 80, Il
(Model KN-4000, $134.50)

Sony—Superscope, Inc., Dept. F,
Sun Valley, Calif. (Model 262-D,
$89.50)

Telectro—Telectrosonic Corp., 35-
18 37th St., Long Island City 1,
N. Y. (Model 900-4, $89.95)
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WAY INTERCOM

DRILL OR PUNCH
HOLES FOR
SPEAKER GRILLE
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By JULIAN M. SIENKIEWICZ
Managing Editor

Unique circuit uses two 2N1502 power transistors

for instant communication at the flip of a switch

OMPACT and easy to build, the three-

way intercom described here® has a
number of outstanding design features.
For one thing, it's battery-operated—
which means that it can be used any-
where without the need for an a.c. line.
For another, it's completely transistor-
ized, and consumes no power until the
“talk’’ switch is pressed.

Even more important, any one of the
three stations in the system can ‘“talk”
to either of the other two. In addition,
each station is identical, and each has
its own amplifier to amplify your voice
and pass it on to the desired station.
This way, even though the other two sta-
tions are “off,”’ you will still be able to
get your call through.

Construction. Assembling and wiring
the intercom should present no problems
either to the advanced experimenter or
to the beginner. However, to avoid any
possible trouble, even the experienced

*Designed by engineers of the Minneapolis-Honey-
well Regulator Company, Semiconductor Products,
2747 Fourth Ave. South, Minneapolis 8, Minn.
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Detail 2. Transistor mounting technique
uses heat sink to radiate transistor heat yet
electrically isolates transistor from chassis.

Detail 3. Prewiring ‘‘talk’’ switch S1 greatly
simplifies wiring and reduces construction
time. Check wiring carefully when completed.

builder should follow the detail drawings
carefully, as well as the construction
procedure outlined below. Since the three
units are identical, all of the drawings
show details for one station only.

The first step is to drill the chassis—
Detail 1 gives the location and the sizes
of the holes. Before drilling. be sure
that the parts you have purchased will
mate correctly with the planned holes.
The only critically located holes are
those marked A and B on the back sur-
face of the chassis and the mating holes
in the heat sink as shown in Detail 1;
when the heat sink is mounted, its holes
must line up with holes A and B on the
rear panel.

The first components to be mounted
are power transistors @7 and Q2. It is
important that neither the studs on the
transistors nor the transistor cases touch
the metal heat sink or chassis. To pre-
vent this, the holes in the heat sink
should be enlarged so that small insu-
lating rings can be cemented in place to
line them—the rings can be fabricated
from phenolic tubing or stiff spaghetti.
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(See Detail 2.) A mica washer, shoulder
fiber-washer, and nut come with each
2N1502 transistor.

Mount both transistors as shown in
Detail 2 and turn the nut one-quarter-
turn after it is finger-tight. If you did
the job right, an ohmmeter across the
mounting nut and the heat sink or chas-
sis will indicate an open circuit. If the
ohmmeter indicates a short circuit or
some finite resistance, don’'t go any fur-
ther until you locate the trouble.

The “talk” switch, S1, should be wired
as shown in Detail 3. Before you start,
be sure the notch on the shaft of the
switch faces to the right when the back
of the switch is towards you. Use differ-
ent colored wiras so they can be identi-
fied easily after they are cabled together.
Make all the connections necessary, then
bring the leads around the edge of the
switeh and bunch them together at one
point as indicated in Detail 3. Lace the
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bunched wires for a distance of three
inches and tie off the lacing cord tight.

Switch 81 can now be mounted to the
front panel of the chassis—refer to De-
tail 1. Use a lock washer and nut to
secure the switch in place loosely, and
observe where the notch on the shaft is
located. Rotate the switch until the
notch points to the right side of the
front panel, then tighten the mounting
nut.

Next, mount LI (the filament trans-
former used as a choke) on the speaker
bracket; then mount the speaker in the
chassis. Also mount potentiometer RS
and terminal strip TSI1.

Detail 4 is the complete pictorial dia-
gram for one station. As you wire it,
constantly recheck your work; it will
pay in the long run, since the wiring is
quite dense. When the unit is completed,
a final wiring check should be made. If
you use different colored wires through-

out, checking will be comparatively easy.’

And youw’ll have a neater-looking unit if
you take time to lace wires which group
together.

Finally, secure battery BI to the bot-
tom plate. Using masking tape, fix the
battery to the bottom plate and fit the
chassis together. If the battery does
not butt against anything, mark its posi-
tion on the bottom plate and install an

L1
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aluminum strap bracket to hold it in
place. If the battery butts against one
or more parts, loosen the masking tape
and try a new position.

Installation. A three-wire twisted cable
is all that is needed to connect the three
stations to each other. See interconnec-
tion diagram on page 116. Although
shielding isn't necessary, you can use
three-wire shielded mike cable if you
happen to have some on hand—it will
reduce hum picked up from the a.c. line.
After the three wires are connected to
TS1 on each unit, wire the shields of
the two cables together and ground to a
water pipe. Then, at each station, con-
nect the shield to terminal 4 of TS1.

To operate the intercom, throw switch
S1 to the left or right, depending on
which station you want to contact. Re-
lease the switch at the end of your mes-
sage and wait for a reply. The spring-
loaded talk switch always returns to the
“listen” or ‘“off” position when not held
down. In the event you wish to monitor
the children’s bedroom, for example, the
spring can be removed from S1 and the
switch set to “talk”—the switch has a
“detent” which will hold it in position
when the spring is removed. To ob-
tain the desired volume, simply adjust
potentiometer RS.

{Continued on page 116)

Detail 4. Complete pictorial diagram
(on next page) of three-way intercom
unit. Completed unit is shown below.
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JONOVA

Revolutionary speaker
employing no moving parts
generates sound on

a tiny cloud of ionized air
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SIDE FROM the sound it produces—
or, more correctly, reproduces—a
speaker is a pretty uninteresting per-
former. More like a bowl of mush than
a ‘“snap, crackle, and pop” breakfast
cereal, a speaker has none of the hand-
warming capabilities of the transformer,
none of the comforting glow of the vac-
uum tube. Like the transistor, the
speaker is a comparatively cold and col-
orless component—all speakers, that is,
save one.

The exception is the “Ionovac.” Al-
though this speaker is unique in a num-
ber of important ways, one of its char-
acteristics strikes home above all
others—the purple cloud of ionized air
which glows within the very heart of its
sound-producing element. Far from be-
ing flat in its eye-appeal, the Ionovac
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Cell replacement in lonovac takes only
a few minutes. To simplify precedure,
manufacturer has placed quartz cell in a
ceramic support bar that is spring-loaded.

lonized air within quartz cell is only
sound generator in lonovac. Exponential
horn amplifies audio component of modu-
lated r.f. signal supplied to quartz cell.

SOUND
\ PRESSURE WAVES

IONIZED
AR

('oscmuxmﬁ coiL
(SOURCE OF CONTROLLED
ELECTRICAL FIELD)

glows and signals anyone nearby that it
is ready to reproduce sound. As you've
probably guessed, however, this glow
isn’t present for decorative purposes.
Instead, it is the key to the operation of
a new type of speaker, as we’'ll see
shortly.

The development of the Ionovac actu-
ally stems from a decades-long quest for
undistorted reproduced sound. Operat-
ing on quite different principles from the
familiar cone-type unit, the Ionovac is a
speaker—more properly described as a
transducer—with negligible mass and
inertia. In other words, it is one of the
few speakers that doesn’t vibrate a dia-
phragm or plate back and forth to pro-
duce sound.

Cone-Type Structure. Before taking a
closer look at what goes on inside the
Ionovac, let’s review some of the basics
underlying the operation of the popular
cone-type speaker. Produced in sizes all
the way from tiny 2-incher’s to hefty
30-incher’s, all cone-type speakers em-
ploy a magnet as an integral part of
their structure. The magnet is attached
securely to the speaker frame and is
therefore held rigidly in place. The
speaker cone is also attached to the
frame, but only at its outer edge.

Wound in circular fashion around the
center of the cone are a few turns of
wire—the ‘“‘voice coil” or “speech coil,”
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as it is also sometimes called. Feeding
an alternating voltage into the voice coil
causes the coil to swing alternately
plus and minus at the frequency of the
incoming signal.

Since the voice coil is located very
near the magnet—it actually surrounds
the magnet in most speakers—such vari-
ations in polarity will cause the voice
coil to be alternately attracted and re-
pelled by the magnet. And with the
voice coil actually part of the cone struc-
ture, its movement causes the cone to
move, too.

Wasted Energy. But a little reflection
will tell us that there are problems with
cone-type speakers which can never be
fully overcome. For one thing, no matter
how feather-light and paper-thin the
diaphragm, it still has a certain degree
of inertia, which means that energy must
be wasted to move the cone at all.

At the higher frequencies, the effect
of inertia can be particularly disastrous.
The situation may eventually reach a
point where more of the comparatively
delicate high frequencies are being used
to put the speaker in motion than to
produce sound!

It was such problems as these that led
to the Ionovac. Patented by a French-
man, Siegfried Klein, in the early 1950’s,
the Ionovac actually succeeds in doing

(Continued on page 117)
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GETTING

PEAK CB

PERFORMANCE

By DICK STRIPPEL, 2W1452

How and why of power and field strength meters

OW THAT the FCC permits non-

technically-licensed persons to adjust
the output circuits of multi-stage Citi-
zens Band transmitters, you hear a lot
of talk about field strength meters, r.f.
power meters, dummy loads, and so
forth. To get the most range out of your
CB rig, you must get the most out of
your antenna, and these things all play
a vital role in obtaining this goal.

It’s all a question of efficiency. While
CB transmitters are rated in terms of
power input (five watts maximum),
their output is quite a bit less than that.
At best, the design maximum efficiency
of the final amplifier of any transmitter
is 759%. Thus, the absolute maximum
possible output of a CB transmitter is a
little more than 31, watts.

Coil heating, from current passing
through it, poor mechanical connections
and losses in the coaxial cable feeding
the transmitter can eat up a watt or so
more. Improper match between the
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transmitter, coax, and antenna can also
be responsible for a loss of more than
50% of the remaining output. It is in
this area where field strength meters,
dummy loads, and r.f. power meters play
their parts.

The Field Strength Meter is a relative-
ly simple device which picks up a small
amount of the actual signal radiated by
the antenna, rectifies it with a crystal
diode, and applies the resultant d.c. to
a sensitive meter. By making transmit-
ter and other adjustments for a maxi-
mum field strength meter reading, the
user can determine when the maximum
possible power is being transferred to
the antenna.

A Dummy Load is simply a well-
shielded resistance which simulates the
characteristics of the antenna and coax-
ial transmission line.

The Power Output Meter is a device
connected to the output of your CB
transmitter. A small part of the signal
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Philmore FS-1 is a combination power
output meter (reading in watts) and
a sensitive field strength meter.
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CESCO Transicheck measures out-
put power in watts, and may be used
to check on feed line efficiency.

across the built-in dummy load is recti-
fied and fed to a calibrated meter. Ac-
curacy of reading depends upon the
dummy load, but for all general purposes
both the CESCO and Philmore meters
mentioned in the accompanying table
are within = (0.1 watt output.

Initial Matching. You may wonder why
a field strength meter and a dummy load
are necessary if you follow many manu-
facturers’ instructions to tune your
transmitter first’ for maximum glow in
a pilot light bulb attached to the an-
tenna fitting, and then merely substitute
the antenna.

While the bulb is a simple means of
showing when the transmitter is put-
ting out maximum signal, the bulb’s
actual ohmic resistance varies with cur-
rent flowing through it and may be any-
where from a few ohms to more than
100 ohms. This variable resistance will

Rutherford M-100 reads output
power in watts. It may be left in
the feed line as a speech monitor.

not offer a good “match” to the trans-
mitter which is designed to operate into
a stated, unvarying, resistive load—in
almost every case, it will be either 52
or 75 ohms.

To load a CB transmitter properly,
we must have an ‘“‘initial match,” with
the transmitter output, coaxial cable,
and antenna each representing the same
nominal value of impedance.

Most transmitters using a fixed out-
put “link” of several turns of hookup
wire around one end of the final ampli-
fier tank coil will not accurately match
either a 52- or 75-ohm load—dummy or
antenna. A simple modification which
will give excellent results is to discon-
nect the ground lead from this link and
substitute a mica compression trimmer
for the direct connection. A trimmer
with a maximum value of about 250
ppf. will be about right. To tune up the
transmitter with this trimmer added,
alternately adjust it and make the usual
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output tank adjustment for maximum
signal.

Tuning the Transmitter. With the dum-
my load attached to the transmitter’s
output fitting, place the field strength
meter near it. Make the necessary out-
put adjustments (follow the manufac-
turer’s instructions) for maximum field
strength reading. If you have a dummy
load which incorporates a meter, make
adjustments for maximum reading of
this meter.

Insert a milliammeter in the final am-
plifier circuit and note the value of cur-
rent. (This procedure is discussed in
the manufacturer’s instructions to make
certain power input is within legal lim-
its.) Now remove the dummy load and *

substitute the antenna. Globe output meter serves as monitor and modula-
If the meter reading changes (gen- tion check. It is left in transmission line at all times.

SPECIALIZED TEST EQUIPMENT FOR THE CITIZENS BAND

Company Model No. Price Comments
Continental Electronics Transicheck $19.95 Accurate reading of power output across 100-
& Sound Co. (CESCO) CB-52-C ohm load. May be used to adjust antenna load-
6151 Dayton Liberty Rd. ing and as a field strength meter (if close-
Dayton 18, Ohio coupled).
Crown Elec. Prods. Co. TS $16.95 Reads approximate power output across 50-ohm
P. Q. Box 171 dummy load. Model LS is similar but may be left
Qrange, N. J. in feed line as an output and modulation monitor.
Globe Electronics Tenna-Meter $15.95 Relative power output indicator at 52 ohms.
22-30 South 34th St. T™M-1 May be left permanently in feed line. Consumes
Council Bluffs, lowa no power, May be used with ham transmitters to
300 watts output.
Heath Company PM-2 $12.95 Miniature field strength meter. Untuned. Good
Benton Harbor, Mich. (kit) sensitivity. Has magnetic base for dashboard
mounting.
Lafayette Radio TM-16 $14.95 Remote-reading field strength meter. Most sen-
165-08 Liberty Ave. sitive of group tested due to built-in transistor
Jamaica 33, N. Y. amplifier. Tunable to ham bands.
Philmore Mfg. Co. FS-1 $17.50 Combination field strength and power output
130-01 Jamaica Ave. (kit) meter. May be switched to either 52- or 75-ohm
Richmond Hill 18, N. Y. $26.25 load. Reads fairly accurate power output. Field
(wired) strength sensitivity is fair to good.
Radio Shack H941X556 $ 6.95 Miniature field strength meter. Fair sensitivity.
730 Commonwealth Ave. Untuned. Has magnetic base for dashboard
Boston 17, Mass. mounting. Has phone jack.
Rutherford Electronics Co. M-100 $24.50 Reads relative power output across 50-ohm
8944 Lindblade St. load. Consumes no power and may be left in
Culver City, Calif. feed line. Manufacturer suggests use of 50-ohm
termination (T-101) for tune-up purposes.
Seco Mfg. Co. CRYSTAL- $29.95 Multiple-purpose tune-up and test instrument.
5015 S. Penn Ave. alignMETER Has built-in pickup loop for close coupling to
Minneapolis 19, Minn. 500 antenna base. Also has 15-foot accessory cable

for remote connection to antenna. Reads approx-
imate relative power output.
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Heathkit and Radio Shack field strength me-
ters have magnets in underside of case to
hold meter to automobile stee! dashboards.

SECO CRYSTALalignMETER can be used for
a variety of duties. In this photo, remote
connecting cables to antennz are shown.
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Lafayette field strength meter has built-in
single-transistor amplifier. Right-hand
control broadly tunes the input circuit.

erally downward), it indicates that the
antenna does not have the proper value
of impedance. This stands to reason
because the dummy load represents the
theoretical antenna impedance. If we
tune the transmitter to it, and if the
cable is of the proper value, the only
thing which could be wrong is the an-
tenna. The coaxial cable transmission
line length is of no consequence for
matching—it could be hundreds of feet
long and if the dummy load were con-
nected at its far end, the meter reading
would be the same as with the dummy
load at the transmitter.*

“But I purchased the proper antenna,”
you might say. “How could it be wrong ?”
In a great many cases, the difference
won’t be too great, but nearby trees,
buildings and large masses of metals,
even under the antenna, could change its
characteristics materially. Fortunately,
there are several simple ways we can
change the impedance of the antenna.
The field strength meter will tell us
when the optimum point is reached.

If there is a change in the input cur-
rent to the final amplifier when the an-
tenna is substituted for the dummy load,
we know a mismatch exists. However,
we do not know whether the antenna
should be “lengthened,” ‘‘shortened,” or
other characteristics changed to obtain
a match. We must try each method for
best results.

After you have adjusted your trans-
mitter for maximum output to the dum-
my load, make no further adjustments
to your transmilter. Set up your field
strength meter at a convenient place
about 10 to 20 feet from your antenna,
preferably at or near the same height
as the antenna’s base. Note its reading
when tuned for maximum indication and
do not move it during the following ad-
justments.

(Continued on page 118)

*So that there will be no misunderstanding of this
point, the length of the transmission line does
have an effect on power output—since there must
be “transmission power losses’” in the coaxial ca-
ble. Obviously, coaxial transmission lines should
be as short as possible.—Editor.
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When stereo threatened obsolescence for some of the greatest

recordings of the century, a musician

who is also an engineer went to work to save them.

The result is that you can now hear . . .

EW MUSIC LOVERS would deny that

Arturo Toscanini was one of the two
or three great conductors of all time.
During the decades before his death—
in 1957—Toscanini was famed both in
the concert hall and on records. As he
grew older, his concert performances
were more and more infrequent, but his
discs became the highly prized posses-
sions of a host of admirers. No one, it
seemed, could quite equal the “Maestro.”

With the advent of stereo, however,
Toscanini’s recordings appeared doomed
for the dustbin. The Maestro was dead,
all his recordings were monaural, and
record buyers were far more interested
in “What’s the latest?” than ‘“What's
the best ?”

It was at this point that George R.
Marek, vice-president and general man-
ager of the RCA Victor Records Divi-
sion, determined that something had to
be done—and quickly—if the art of the
famed Arturo Toscanini were to survive
in the age of stereo. Without prompt
action, it seemed, Toscanini might soon
become little more than simply another
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legendary ‘great name” of the past.

Looking over the Toscanini legacy of
tapes, Marek decided that some of the
more recent recordings might be salvable
—if they could be ‘reprocessed” in
stereo. Marek assigned Jack Somer—a
musician and an engineer—to delve into
the matter and determine experimental-
ly just what could be done and—more
important—how.

In all, Somer spent 2%, years develop-
ing a system of “electronic stereo” for
the Toscanini tapes and producing com-
mercially releasable ‘“masters.” The
setup he used, ultimately, was a series
of high- and low-pass filters intercon-
nected with three reverberation units.
Placing himself at his ‘“re-recording
console” with a full musical score in
front of him, Somer played the original
Toscanini tapes (recorded at 30 inches
per second) and proceeded to re-record
the sound.

What he has come up with is admit-
tedly not stereo in its purest form—no
one could ever make one microphone do
the work of two—but Somer’s electronic
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Reprocessing of original Toscanini monophonic recordings by
Jack Somer (below, right) of RCA was achieved by filters and
reverb devices. Actual arrangement of instruments in orches-
tra (below, left) is key to understanding basis of Somer’'s
technique: generally speaking, higher pitched instruments are
grouped at the left, lower pitched instruments at the right.

stereo has given new life to the Tos-
canini interpretations. And with the
help of Dick Gardner, one of Toscanini’s
engineers, Somer was even able to make
some improvements over the old record-
ings. ‘“Many of the instruments in the
orchestra stand out with much greater
clarity than before,” he remarks.

The secret behind his technique lies
in the placement of the various instru-
ments in the orchestra itself. (Somer
states that a ‘“mental arrangement of
the instruments of the orchestra’” was
all-important in his knob-twirling-—one
of the reasons that he, as an engineer
and a musician, was so admirably suited
to the job.) Since the higher pitched
instruments—violins, for example- are
generally located on the left, and the
lower pitched instruments—tympani,
basses, etc.—on the right, Somer was
able to ‘“divide” the orchestra electron-
ically into two separate “channels.”

After literally months of ‘‘cut and
try,” Somer eventually determined that
he needed three separate signals on both
“channels”’—high-pass, low-pass, and
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“straight.” But the high-pass was pre-
dominant on the left channel, with fre-
quencies above 200 to 1000 cycles em-
phasized. And on the right channel, the
low-pass filter came into play, with heav-
iest emphasis below about 2000 cycles
and with highs added above about 3000
to 5000 cycles.

To date, three Toscanini tapes have
been ‘‘reprocessed”’—Respighi's Pines
and Fountains of Rome, Dvorak’s Sym-
phony No. 5 (“From the New World"),
and the Moussorgsky-Ravel Pictures at
an Exhibition. While Somer admits that
the resultant sound is best described as
“early stereo,” he also has this to say:

“No technical progress, great and sat-
isfying as it may be to the ear, will pre-
vent us from appreciating the fruits of
years and lifetimes of loving work of
music men who did not enjoy the ad-
vances of science while they lived.” If
he’s right, Somer’s “electronic stereo-
izing” of the original monophonic Tos-
canini recordings should do much to
perpetuate the genius of one of the
greatest conductors of all time. 30
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TUNED

CIRCUITS

B e T

By SAUNDER HARRIS
W INXL

Coil and capacitor combinations lie behind every

tuned circuit, and some do a better job than others.

Here’s the complete story of how they work and why

ARRY was busy listening to the chat-
ter of the 40-meter band on Ken's re-
ceiver. An old hand on the air, Ken
watched as his young friend delicately
turned the bandspread dial.

“Smooth-operating gadget,
Larry?”

“You said it, Ken. Boy, the way this
thing separates signals is amazing.
Listening to 40 meters on my receiver is
like trying to count the noodles while
the soup is being stirred. With this one,
not only can you count the noodles, but
you can pick the particular noodle you
want out of the soup at any time.”

“You're always thinking about eat-
ing.” Ken shook his head. “Well, Larry,
you can thank the tuned circuits in this
baby for separating signals. As a matter
of fact, if it weren't for tuned circuits,
you and I would be collecting stamps for
a hobby instead of guiding electrons
through wires. There wouldn’'t be any
radio . . . or TV for that matter. Some
horrible thought, eh?”

“Now that you’'ve mentioned it, Ken,
I've always wondered how receivers
separate one frequency from another—
especially two frequencies almost on top
of each other.” Larry flipped off the re-
ceiver and sat back. “Can you make with
some explaining on the topiec, friend ?”

“Since you put it so nicely, I'll be glad
to. As usual, we’ll start off with some
basic facts.”

Ken took up paper and pencil as he
said, “Tuned circuits in receivers are

isn't it,
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combinations of inductance, capacitance,
and resistance. These three elements are
usually arranged in a two-leg parallel
circuit, like this.” He passed the drawing
he had made over to Larry.

L R

C

it
¥

Larry studied the drawing for a mo-
ment. ‘“So receiver tuned circuits are
made up of coils, capacitors, and re-
sistors ?”

“Not exactly, Larry. Actually,” Ken
explained, ‘the resistance is not de-
liberately added. It pops up in the circuit
because the wire making up the coil, L,
and the connecting leads and solder joints
all insert some resistance into the tuned
circuit. We try to avoid unintentional re-
sistance by keeping leads short and
making good solder connections.”

“I'm with you so far, but I still don’t
see how receiver tuned circuits work.
What happens when I turn the tuning
knob of a receiver?”

“Let’'s not get ahead of ourselves,
Larry.” Ken paused a moment. “Now,
one of the things that makes a tuned
circuit possible is the fact that both a
coil and a capacitor oppose the flow of
alternating current through them. This
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opposition to current flow can be con-
sidered as resistance, but in a.c. circuits
it's called reactance.

“As you increase the frequency of an
alternating current passing through a
capacitor, it becomes easier for that cur-
rent to get through—in other words, the
capacitive reactance decreases. For the
coil, however, the higher the frequency,
the rougher it is for the current to get
through—the inductive reactance in-
creases as the frequency rises.”

Ken paused again to see if everything
he had said so far was understood. At a
nod from Larry, he went on.

“The second thing that makes tuned
circuits possible is that, unlike pure re-
sistance, both capacitive and inductive
reactances have directional properties.
Take a look at that parallel-tuned circuit
I showed you and imagine an alternating
current flowing through it.

“Each element in the circuit will have
a current flowing through it, the amount
of current depending on the reactance of
the circuit component. The thing to keep
in mind, though, is that the current
through the coil will always be opposite
in ‘polarity’ to the current through the
capacitor . . .”

T this point, Larry yelled, “Whoa up!
I'm beginning to get lost!”

“Relax, the hard part’s over now.” Ken
took a ruler from the workbench and
handed it to Larry. “Here, let's see you
balance this on your finger.”

Larry took it, looking puzzled. “What
has balancing a ruler got to do with
tuned circuits ?” He shrugged, “Okay, so
I've got it balanced. What happens
now ?”’

“A tuned circuit is very similar to the
situation you have with the ruler bal-
anced on your finger. Can you imagine
how you might get a similar electrical
balance in this parallel-tuned circuit?”

Larry frowned; then a big grin sud-
denly appeared on his face. “Wait a
minute! Suppose I put a voltage of a
certain frequency across the -circuit.
Let’s say that at that frequency the
capacitive reactance is greater than the
inductive reactance . . .”

Ken nodded encouragingly.

“As T raise the frequency, the capaci-
tive reactance gets smaller and the in-
ductive reactance gets larger . ..”
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“Right, Larry! Go on.”

“If I keep raising the frequency, I'll
eventually reach a point where the ca-
pacitive reactance and the inductive
reactance are equal. This part is easy,
but what happens inside the parallel-
tuned circuit when we have this electri-
cal balance?”

“The frequency at which the capaci-
tive and inductive reactances are equal
is called the resonant frequency. To see
what happens inside the parallel-tuned
circuit at resonance, look at this dia-
gram, Larry.”

VW
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“Do you recall Kirchhoff’s law about
currents that enter and leave any point
in a circuit adding up to zero? Well, at
resonance, since the inductive and ca-
pacitive reactances are equal, the cur-
rents in L and C are also equal but oppo-
site in phase; so they add up to zero.
Now, if I. and Ic add up to zero at
resonance, what is the value for Iu.:?”

Larry began to think aloud. ‘“Let’s see
. . . the three currents have to add up to
zero. That means I plus I. plus e
equals zero. But at resonance, I¢ and I.
add up to zero, so that leaves only [lax
to equal zero . . . hey, the current from
the antenna is zero!”

“Right you are, Larry.” Ken sounded
pleased. “But let’s put that mental solu-
tion of yours down on paper to be sure
we have it cold.”

To+I +Tant =0
fut Ie+X, = O
0 O +Tont= O

*hmn%aulwnr = 0

“Say, Ken,” Larry asked, “if the an-
tenna can’t pass any current through
the parallel-tuned circuit at the resonant
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frequency, then the tuned circuit be-
haves exactly like an open circuit. Is
that correct?”

“Sure thing—so far you're batting a
thousand. Now let’s draw the schematic
diagram of a receiver front end, and
come to some conclusions.” In a moment
the sketch was done.

Yo

Ken continued with his explanation.
“First off, let’'s see what happens at the
resonant frequency. The tuned circuit
behaves like a very high impedance or
high-value grid resistor at this fre-
quency, and very little of the signal
picked up by the antenna passes to
ground through the tuned circuit. In-
stead, the control grid of the vacuum-
tube stage connected to the top of the
tuned circuit sees nearly all of this
signal and amplifies it.

“Other signals picked up by the an-
tenna which are lower than the resonant
frequency do not meet with this high im-
pedance. They are bypassed to ground
through the coil, L, which offers very
little impedance. Hence, the control grid
sees no signal developed across the tuned
circuit. True, there is some signal, but it
is probably smaller than the noise gen-
erated in the tube and will not be ampli-
fied. Signals higher than the resonant
frequency are bypassed to ground be-
cause the capacitor, C, offers very little
impedance, and again the control grid
receives no useful signal.”

“Fine, Ken, I think I'm beginning to
understand. But I noticed that you made
the capacitor in the diagram a variable
job . . ."”

“And with good reason,” Ken shot
back. “Think a moment. If we use fixed
values for L and C, only one frequency
will resonate across this circuit. And...”

Larry didn’t let him finish, but broke
in, saying, “Oh, I see! If we couldn’t
vary the C, we could only listen to one
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frequency; and if no station were trans-
mitting on this frequency, we wouldn’t
hear anything.”

“Right again. So we use a variable
capacitor and vary the value of C so we
can pick out the frequency at which we
want to resonate the tuned circuit. This
way, we pick the station we want—not
let the station find us.”

“I get you,” said Larry. “Now where
do we go from here ?”

ee ELL, now that we've tackled tuned

circuits in words, I'd like to show
you how they work out in terms of equa-
tions for reactances and resonance.
That's the best way to see what’s going
on.”

Larry winced, and Ken laughed at the
uncomfortable look on his young friend's
face. “You might as well get the equa-
tions down for figuring resonant fre-
quencies,” he said. “They're handy to
know, and you'll need them if you take
the General Class ham exam. I guarantee
they’'re easy to understand.”

Ken did some writing, then pushed the
paper over so Larry could read it.

fma&cdﬁ/l:‘e ?_za.dctunc{ =2 2L

C’afaa'ﬁdﬁ( ﬁa:ad‘a/m:z= 3—7-7_’—7;2,

“T'll bet I can figure out how we find
the resonant frequency for a tuned cir-
cuit from those two equations. This isn't
bad after all,”” Larry admitted.

“Go to it, and good luck,” said Ken.

“Well, I guess the f in the formulas
stands for the frequency, the C for ca-
pacitance in farads, and the L for induc-
tance in henrys.”

“Okay. And . ..?"

“A few minutes ago you mentioned
that at the resonant frequency the ca-
pacitive and the inductive reactances are
equal. So, if we set each of the reactance
formulas equal to each other, and do a
little fancy algebra work, we should get
one formula for the frequency, f, in
terms of L and C.”

“Nice going, Larry—that’s 100% cor-
rect.” Ken was really pleased. “I'll save
you some brainwork and show you how
it works out.” He took the scratch paper
from Larry and wrote:
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27FL=3 7rfc

“Now I solve for f by simple algebra
and come up with an equation worth re-
membering.” Ken wrote down:

Resonant F/uﬁuw-»c# f- 3"7,47:—5

“In this equation, Larry, you must
remember that the frequency comes out
in cycles per second. The capacity must
be expressed in farads and the induec-
tance in henrys. You'll get all fouled up
if you use the wrong units. Pi () is
just your old friend from geometry,
3.14.”

“Isn't there any formula in micro-
farads and microhenrys we can use, Ken?
Changing all the units around could
make an awful mess.”

“I'm glad you asked that, Larry. There
sure is. Here, let me write it out for you.”

. /59
= 77C

“This formula is real easy to use,”
said Ken, passing the paper to Larry.
“The capacitance units you substitute for
C are micromicrofarads (ppf.); the in-
ductance units you substitute for L are
expressed in microhenrys (ph.). These
are the values you’'ll most likely use in
practical work. Your answer then comes
out in megacycles.”

“It’s all clear now,” observed Larry,
as he finished studying the equations.

CCSAY, before we call it a night, Ken,
would you do me a favor and ex-
plain what they mean by the @ of a tuned
circuit ?”

“I sure will; @ is an important part of
any discussion of tuned circuits and we
shouldn’t forget to clear up any doubt as
to what it means. Do you remember what
you said about the sharp tuning of my
receiver a while back ?”’

“Do I!” replied Larry.
rific.”

“It was the @ of the circuit that made
it that way. But I cheated before,
Larry,” Ken admitted. “I drew the front

“It was ter-
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end of a receiver showing the tuned cir-
cuit without the resistance. Let's draw
it again, and patch up our thinking. At
the same time, you’'ll get a clear under-
standing of exactly what @ is.” He began
to sketch quickly.

“Before,” Ken continued, “we said that
at the resonant frequency the currents
Ic and I. added up to zero. This just

ain’t so. The resistor, R, causes a phase
shift in the coil leg of the tuned circuit.
Since this resistance is small, the phase
difference between the currents Ic and
I. is slightly less than 180 degrees, and
summing up these two currents will not
give us zero. A very small current will
be left. Back to friend Kirchhoff . . .”

Again Larry interrupted, “I get it!
The sum of the currents entering and
leaving any one point in a circuit must
be zero—so since the sum of Ic and
I. is a very small current, a current of
equal size but opposite phase must be
supplied to the tuned circuit by the an-
tenna.”

“Atta boy, Larry,” said Ken beaming.
“Antenna current flows in spite of the
fact that the circuit is at resonance. The
tuned circuit, instead of being an open
circuit, now exhibits some high resist-
ance. This will always be the case since
we can never get rid of the resistance in
the coil or at soldered connections. But
we can keep the resistance down to some
low value where it won’t bother us.”

“Why ?” Larry asked.

“The more resistance in the circuit,
the less selective the circuit. That’s why
your receiver has trouble separating
close stations and mine doesn’t. Mine is
more selective.

“We can say the same thing in a dif-
ferent way,” Ken pointed out. “The
more resistance in a tuned circuit, the
lower its Q. The @ of a circuit is a nu-
merical way of expressing the merit of

(Continued on page 125)
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HIGH-COMPLIANCE SPEAKER

Simple alterations reduce the resonance and

improve the performance of any 8’ speaker

MALL, low-resonance, high-compli-
ance speaker systems are generally
characterized by clean, deep bass re-
sponse. Unfortunately, though, they are
also characterized by high cost. For this
reason, you may decide to do exactly
what the author did—build your own!
The cost is remarkably low, and you’ll
end up with a high-compliance speaker
that will reward you with fine sound as
well as the genuine sense of craftsman-
ship that comes from a job well done.
Begin by selecting an inexpensive 8”
PM speaker having a relatively heavy
magnet and an 8- or 16-ohm voice coil.
Since the idea is to cut out the speaker’s
corrugated cone edge and replace it with
a ring of soft chamois skin to increase
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the cone’s compliance, it’s best to avoid
either larger or smaller speakers—un-
less you're an expert, they may prove too
difficult to handle.

Before deciding on a specific speaker,
test the spider suspension (the corru-
gated material on the voice-coil end of
the cone) with your fingers to make sure
it is soft; if it's stiff, it’'s a safe bet that
you can’'t lower the cone resonance
much. A second thing to watch is the
holes in the speaker’s frame—make sure
they’re big enough to let you get your
fingers in to work with the back of the
cone.

Procedure. First, carefully pry off the
cardboard retainer ring on the front of
the speaker with a knife; put it neatly

POPULAR ELECTRONICS




CARDBOARD

RETAINER RING

Modifying a speaker by the addition
of a chamois-skin suspension is a two-
step procedure; outer edge of cone is
first removed as shown at left, then
replaced with chamois skin as indi-
cated at right. See text for details.

aside, since you will want to glue it back
in place later. Now, using a razor blade
or small scissors, cut the cone rim, ex-
cept for the four tabs, as shown on
page 68.

Next, cut out a ring of soft, thin, whole
chamois skin (available at most hard-
ware stores) slightly smaller than the
diameter of the speaker and 14” wider
than the gap where the cone rim was cut.
Glue the chamois ring to the speaker
frame, using Duco cement; then arc the
ring and glue it around the edge of the
cone an inch or two at a time, as shown
above. (Youwll probably find it best
to apply the cement to the frame and
cone edge rather than the cloth itself).
Now, cut out the four tabs from the rear,
replace the cardboard retainer ring, and
your speaker is finished.

Result. The resonance of your speaker
should now be very low. (The speaker
shown here has a free-air resonance of
35 cycles, and another 8” unit the author
constructed resonates at 26 cycles!) To
complete the system, mount the speaker
in a small, airtight, fiberglass-filled en-
closure (see photograph) at least 1 cu.
ft. in volume. Although this will raise
the speaker’s resonance to 70 or 80 cycles,
the bass will be solid down to about 50
or 60 cycles.

An even larger enclosure will mean
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L2~ COIL DOPE

lower resonance and deeper bass, but
keep the baffie down to bookshelf size.
(A bigger enclosure may provide insuffi-
cient damping, with the result that the
cone will move too far and distort the
sound even at low power.) If you have
trouble with cone breakup, you can stif-
fen the cone’s cuter edge by painting it
with polystyrene coil dope.

Two of these speakers produce excel-
lent sound on stereo, and a tweeter can
easily be added for increased treble re-
sponse.
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Battery-powered and portable, this transistorized grid-dip meter will

make a valuable addition to your test gear

OR MANY YEARS one of the most

useful instruments around shop or
shack has been the grid-dip meter. A
simple oscillator tunable over a wide fre-
(uency range, it can also serve as a BFO
or an absorption frequency meter, for
example. The “Transidip” grid-dip meter
described here uses a single transistor
and carries its own built-in battery. Un-
fettered by the a.c. line, it is free to roam
from rooftop beam to mobile whip, and
to become your constant companion on
field trips.

The tuning range of the “Transidip”
is from 5.8 to 59 megacycles, including
the Citizens Band as well as all ham
hands between 40 and 6 meters. And it
is relatively easy to construct, since wir-

Measuring the relative power of a trans-
mitter is only one of the many jobs
this versatitle instrument can perform.
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ing is not critical and all parts are read-
ily available from local and mail order
parts suppliers.

Construction. The Transidip is housed
in a 5%4” x 37 x 2%” aluminum box
(Bud CU-2106A or equivalent). Follow
the layout shown in the pictorial diagram
and you will have no trouble either build-
ing or calibrating the unit. Most com-
ponents are wired point-to-point by their
leads as shown.

Make coupling loop L1 from a piece of
bare No. 18 wire; this loop, which is
shown in detail on page 72, plugs into
jacks J1 and J2. Tuning coil L2 consists
of 37 turns of wire cut from a piece of
B&W No. 3008 coil stock. Make taps at
15, 23, 29, and 33 turns from one end of
L2 as shown; to do so, press down the
turns at each side of the spot where the
turn is to be tapped. If adjacent turns
should short during this operation, sim-
ply pass a razor klade between them to
provide the proper spacing.

Both the rotor and stator of tuning

Follow the pictarial diagram carefully when
building the Transidip. Wiring isn't crit-
ical, but be sure to observe polarities
on battery Bl, meter M1, and diode D1.
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Transistor @/ is operated as a variable fre-
quency oscillator tuned by capacitor C5 and coil
.2. Meter M1, connected in the emitter circuit of
Q1, measures the r.f. output of Q1 as rectified by
diode D1. Since coupling loop LI is connected in
series with coil L2, it serves to couple the oscil-
lator’s output to circuits under test.

HOW IT WORKS

When C35-L2 are tuned to the frequency of an
external tuned circuit near LI, power is trans-
ferred from the oscillator to the external circuit,
resulting in a dip in the meter reading. This in-
dication signifies that the oscillator and external
circuit are resonant at the same frequency. The
dial shows the frequency common to both.

u

2N384

BOTTOM

VIEW

@

SHIELD
L2
=
]
X BAND SWITCH S2
i SHIELD BAND MC.
1 NOT USED A 5.8-9
] 8 7.2-11
i ¢ |i0-16.5
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: 39K F 37-59
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| |out 3s00n shown in schematic diagram at
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—¢ — b—{lllll—o ’ L1 are illustrated above. See
: = 8t ,’ == exploded view (left, below) for
1 a 135V, mounting details of capacitor C5.
TR )
FIBRE ALUMINUM
WASHER BOX

CAPACITOR 3 TUNING
MOUNTING [:[UHHH CAPACITOR:

NUT cs
FIBRE

SHOULDER
WASHER

B1—13.5-volt transistor battesy (RCA VS§-304
or cquivalent)

C1, C2—10-ppf. mica capacitor

C3, C4—0.01-uf., 150-volt ccramic or mica ca-
pacitor

C5~—50-upf. wvariable capacitor (Hammarlund
IF-50 or equivalent—sce text)

D1—IN34A diode

11, 12—Phone tip jack

L1—Coupling loop—sce text

L2—Tuning coil, 37 turns of No. 3008 B&W
Miniductor coil stock tapped at 15,23, 29, and
33 turns—sec text

MI1—0 to 50 d.c. microammeter (Lafayctie
TM-200 or cquivalent)

(V1-—2N384 transistor (or equivalent)

R1—50,000-0hm, Vi-watt composition potenti-
ometer (Mallory SU-35 or equivalent)

R2—1200-0hm, Y5-watt resistor

R3—3900-0hm, Vi-watt resistor

R4—39,000-0hm, Vi-watt resistor

SI—D.p.d.t. toggle switch

S2—Single-pole, six-position non-shorting rotary
switch (Centralab 2501 or equivalent)

I—-5%" x 37 x 24" aluminum box (Bud
CU-21064 or equivalent)

Misc.—Hardware, knobs, transistor socket, etc.
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capacitor C5 should be insulated from
the box. Use a thin fiber shoulder wash-
er on C5’s shaft and a larger flat fiber
washer on the front panel of the box.
The capacitor’s mounting nut will hold
the combination tightly in place.

The usual precautions should be taken
when soldering the diode and the tran-
sistor into the circuit—be sure to use a
heat sink with diode DI1. Transistor @1
is mounted in a socket, the mounting
flange of which is soldered to a ground
lug connected to the box., As the shield
lead on @1 is not used, just clip it off
near @Q1’'s body—but make certain that
you're clipping the right lead.

No mounting is used for battery BI;
the unit specified is exactly the right
length to be wedged across the width of
the box’s cover. However, the battery
must be wired with the proper polarity;
wrong polarity can ruin the transistor.
Also watch the polarity of meter M1.

Calibration. To calibrate capacitor C5
for each band, make a temporary paper
dial and paste it under C5’s knob. Then,
using a calibrated receiver, you can

(Continued on page 115)
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