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dome Study School of its Kind 
Prepare NOW 

ging in Industrial ELECTRONICS 

-PRINCIPLES, 
-PRACTICES, 
-MAINTENANCE 

Expanding uses 
)f Electronics 
in industry, 
business, defense, increase the de- 
mand for Electronic Technicians. 

= Electronics needs more Technicians 
Ian engineers -from four to seven 
:imes more! To meet this demand 
VRI offers a new, comprehensive 
ourse in ELECTRONICS-Princi- 

)les, Practices, Maintenance. This 
training stresses fundamentals. It 
is the only course which includes 
specially developed training equip- 
ment to give experience with basic 
Electronic devices. It is for begin - 
lers, or experienced men who wish 
o expand their knowledge. 

MULTIPLEXING INCLUDED 

VRI training keeps up with the 
imes. For instance, NRI course 
naterial covers FM Stereo Broad - 
asting, Multiplexing equipment, 
)they new Electronic developments. 

-SPECIAL TRAINING EQUIPMENT 
VRI Electronics, Servicing and 
:ommunications courses in- 
slude -at no extra cost -spe- 
ial training equipment to give 
¡hop and laboratory experi- 
nce in your own home. All 
uipment is yours to keep. 
'rojects you build, experi- 

-nents you perform, make NRI 
ssons come to life. Complex 

ubjects become interesting, 
asy -to- grasp. No matter which 
'ourse you select, your first 
projects are measuring voltage 

and current in circuits you 
build. You use a Vacuum 
Tube Voltmeter which you 
construct with equipment NRI 
supplies. Later on, if you select 
the Electronics Course, you 
study effects of feedback; work 
with multivibrators used in 
binary counters and as fre- 
quency dividers. You work 
with telemetry circuits used in 
satellites; with basic computer 
circuits. If you like working 
with your hands, you'll enjoy 
learning Electronics with NRI. 
JOB COUNSELORS RECOMMEND 

Today, a career in Electronics offers 
unlimited opportunity. Job Coun- 
selors advise, "For an interesting 
career, get into Electronics." The 
National Association of Manufac- 
turers says: 
"There is no more 
interesting and 
challenging occu- 
pation in Ameri- 
can industry." 

NRI can provide the training - 
right in your own home and in 
your spare time. No need to go 
away to school. There are no spe- 
cial requirements of previous Elec- 
tronic experience, or education in 
particular subjects. Mail postage - 
free card now. Read about Elec- 
tronics opportunities, about NRI 
courses, about the NRI trial plan. 
NATIONAL RADIO INSTITUTE, 
WASHINGTON 16, D. C. 

OTHER NRI COURSES 
I. Radio -TV Servicing 

AM -FM Radios, TV sets, Stereo 
Hi -Fi, other "home Electronic de- 
vices." Many good jobs for Serv- 
ice Technicians, or start your own 
spare -time or full-time business. 
Training equipment included. 

2. Communications 
Prepares for a career in broad- 
casting: AM, FM, TV station op- 
eration; police, marine, aviation 
radio, two -way radio, microwave, 
etc. Training equipment included. 

FOR THE HIGHER REWARDS 

ELECTRONICS 

OFFERS THE QUALIFIED 

TECHNICIAN 

A Message from 
J. Morrison Smith 

President 
National Radio Institute 

"Nothing is farther from the 
truth -than the idea that only 
engineers, with college degrees, 
are needed in Electronics. Au- 
thorities point out: For every 
one engineer required, Elec- 
tronics needs four to seven 
Technicians. NRI trains you for 
technical careers in many dif- 
ferent Electronics fields." 

Oldest and Largest School 
Helping men to succeed by Home 
Study training is our only business. 
FREE 64 -page Catalog gives facts 
about careers, shows what you 
learn, tells about NRI's courses for 
FCC License, Indus- ,,.` ° ""'s. 
trial Electronics, Serv- 
icing, Communications. 
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LAFAYETTE 
340 GIANT -SIZED PAGES 

1962 Lafayette Radio Electronics 

CATALOG # 620 

"America's Hi -Fi & 
Electronics Shopping Center" 

Yours free for the asking - the biggest, best and 
most comprehensive catalog in the 41 -year history 
of Lafayette Radio. Audiophile, Experimenter, Hobbyist, Technician, 
Engineer, Student, Serviceman, Dealer - you'll find what you want 
in this latest Lafayette catalog. 

S MAP 

OUR YEN 

offre 
SAL S CLAW 

..Dr. 111 *Ma 
ÇMRt l. , ,,.,,,, 0 U al el YEAR 

. °"^-' .n..... .. 

LARGEST STOCK SELECTION. Stereophonic Hi -Fi equipment, Citizens Band, 
Ham and Amateur equipment, Radio & TV parts, Optics, Industrial Supplies, 

and much more, including all the favorite name brands. 

LAFAYETTE EXCLUSIVES. Featured are the famous Lafayette Kits .. . 

dollar for dollar the best value for your money today. You'll also see 

hundreds of Lafayette specials ... available only from Lafayette. And, 
as always, SATISFACTION GUARANTEED OR MONEY REFUNDED. FM MULTIPLEX ADAP- 

TOR Kit. Ms wide - 
bond tuners with or 
without MPX output 
jolts. 
KT- 220 __.. Not 19.95 

SUPERHETERODYNE 
COMMUNICATIONS RECEIVER 
KT -200, Kit 64.50 
HE -10, Wired 79.95 

10,000 
OHMS -PER -VOLT 
MU LTITESTER 
TE -10 9.95 

issab.4- 

LOWEST PRICES. You'll save money too with Lafayette's low, low 
prices. The lowest prices are always in the Lafayette catalog. 

24 -HOUR SERVICE. Quick, courteous service is your guarantee 
at Lafayette. Most orders are fully processed within 24 hours 

after receipt in the mail Order Division. 

NEW EASY -PAY PLAN. 
Now, NO MONEY DOWN... 

up to 24 months to pay. 

CB "WALKIE- TALKIE" 
CRYSTAL CONTROL 
RECEIVE AND TRANSMIT 
HE -29AL Net 32.95 

2 for 6400 

CITIZENS BAND 
MOBILE ANTENNA 
WHIP 
HE -800WX ___6.95 

sot 
NEW! CB TRANSCEIVER 
with 8 CRYSTAL CON- 
TROLLED CHANNELS. 
HE -20B . _ _ _ .. . 109.50 

LAFAYETTE'S LAFAYETTE RADIO, Dept. EIG -2 +.tt.'' 
PNEW MAIL ORDER and SALES CENTER 'P. O. Box 10 Syosset , N.Y. 

111 JERICHO TURNPIKE ID Rush my FREE Lafayette 1962 Catalog 620 
(2 Blocks West of South Oyster Bay Rd.) I Please send me # shipping charges collec'. 

SYOSSET, LONG ISLAND, NEW YORK 
1 am enclosing $ 

Name 

Address 

City- 
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Has shop in basement-gets 
"more and more work all along" 

"T HAD PRACTICALLY no knowledge of any kind of repair 
1 work. One day I saw the ad of NRI in a magazine and 

thought it would be a good way to make money in my 
spare time. Now I am busy almost all my spare time and 
my day off -and have more and more repair work coming 
in all along. I have my shop in the basement of my home." 

-JOHN D. PETTIS, 
172 N. Fulton, Bradley, Illinois 

IF YOU'VE BEEN WANTING TO START 

"A LITTLE BUSINESS OF YOUR OWN" 

IN YOUR BASEMENT OR GARAGE 
CHECK the advantages of NRI training in Servicing Electrical Appliances 

STEADY DEMAND for your services. Over 400 million appliances 
in U.S. - 6 million sold last year alone - mean shortage of 
trained appliance service men. 

NO ELABORATE EQUIPMENT NEEDED- just simple hand tools, and 
Appliance Tester which we provide at no extra charge. 

START SMALL - GROW BIG. You can start out in your own base- 
ment or garage, in spare time. Gradually expand until you 
open your own shop. 

NO NEED TO RISK YOUR SAVINGS. Many businesses require a 
sizable investment. But here you can build up a following of 
customers first, then open a full -time shop if you wish to. 

EARN $3 TO $5 PER HOUR. Fixing appliances is a high -paying 
skill because the demand for trained men is so great. 

ENJOY SEMI-RETIREMENT ON A GOOD INCOME. When you're ready 
to retire. you can devote a few hours a day to this work. 
Live and work anywhere you please. 

NO PREVIOUS EXPERIENCE OR TRAINING NEEDED. We tell you and show 
you everything you need to know, in plain English and clear pictures. 

IF YOU'RE like so many men today, 
you've been "hankering" to start "a 

little home business of your own." In 
spare time at first, then maybe full -time 
later on. Something you'd enjoy - and 
that pays well. Something that fills an 
existing need in your neighborhood or 
town - that "sells itself," without any 
high pressure arguments - that doesn't 
take a big investment or elaborate equip- 
ment. 

This is it- Servicing Electrical Appli- 
ances! Now is the perfect time to get into 
it. Sales of electrical appliances have 
skyrocketed. Look how YEARLY 
SALES have risen since 1950: Coffee 
Makers - from 900,000 to 4,750,000. 
Room Air Conditioners -from 200,000 to 
1,800,000. Clothes Dryers -from 318,000 
to 1,425,000. Floor Polishers - from 
240,000 to 1,090,000. No wonder that 
men who know how to service appliances 
properly are making $3 to $5 an hour - 
in spare time or full time! 

Your Skill Always in Demand - "Set Up Shop" Anywhere 
People need their appliances fixed in 

good times or bad. Once word gets around 
that you are trained to service them, 
you'll have plenty of work. 

Your training costs less than 204 a day. 
And you need only the few basic tools you 
may already have - and an Appliance 

July, 1962 

Tester which we provide at no extra charge. 
You can work anywhere -in a corner of your 
basement or garage, even on the kitchen 
table. If you like, you can open up your 
own shop, have others work for you. And 
you can save money by fixing your own 

.appliances. 

FREE BOOK 
and Sample Lesson 

Our 24 -page Free Book tells how you car 
'cash in" on America's "Electrical Appli- 
ance Boom" -the money our students are 
making, what they say about us. 

Free Sample Lesson shows how simple 
and clearly illustrated our instruction is- 
how it can quickly prepare you for a profit- 
able future in this big field. Mail coupon, 
letter, or postcard to: National Radio Inati- 
tute, Dept. KG2. Washington 16, D.C. (No 
obligation - and no salesman will call on 
you.) 

EARN WHILE YOU LEARN 

with this 

APPLIANCE 

TESTER ® -Yours 
at No Extra 

Charge 
Your NRI Course comes complete with all 

the parts to assemble a sturdy, portable 
Appliance Tester that helps you earn while 
you learn. Easy -to- follow manual tells how 
to assemble and use the Tester right away. 
Locate faulty cords, short circuits, poor con- 
nections, etc. in a jiffy; find defects in house 
wiring; measure electricity used by appli- 
ances; many other uses. 

With this Tester you save time and make 
money by doing jobs quicker, making sure 
appliances operate correctly after repairs. 

NATIONAL RADIO INSTITUTE 
Dept. 562. Washington 16, D.C. 

Please send me Free Book about your Electrical Appliance Repair 
Course and a free Sample Lesson. I am particularly interested be 

Spare Time Earnings Business of My Own Better Job 

I understand there is no obligation on my part; and no salesman will call. 

Name 

Address 

City Tone State 

Accredited Member Notional Home Study Council 
E 

l 
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Write to: Letters Editor, Electronics Illustrated. . - 
Alaskan Antennas 

Having read your article on new TV 
antennas in the March EI, I thought I'd 
tell you about our troubles in trying to 
bring television to our community from 
a 100 -watt station (AFRTS) that is 35 
miles away on the other side of a moun- 
tain range. 

We've packed six different antennas 
up three mountains so far. The sound is 
perfect but the picture could be better. 
A 30- element yagi is next. 

John C. Ingram 
Cooper Landing, Alaska 

Lone Star Report 

I was very interested in the article 
HOW TO USE RADIO PROPAGA- 
TION REPORTS (Jan. '62 EI) . I enjoy 
EI but my problem is that I read so 
much I haven't time to build anything. 

Jerry Green 
Rails, Tex. 

The Take 

Of most interest to me in your March 
issue was your report on XERF, the 
Mexican border station, in THE LIS- 
TENER. Years ago when I was program 
director of KFBI in Wichita, Kans., I 
taped a one -hour all -talk show that was 
broadcast on XERF at about 5 a.m. 

4 

rom our r a, e s.. 

67 West 44th St., New York 36, N. Y. 

Commercials were spliced in. I quit 
when I was asked to sell arthritis cures. 

The point is, that station's selling 
power was enormous. They got more 
than 15,000 letters a week, each with a 
buck inside. Why, for practically noth- 
ing you could get an autographed pic- 
ture of John the Baptist. I'm not com- 
menting on the quality of programs or 
customers, but the mail draw was spec- 
tacular. 

Bud Sunkel 
President, WPBI -FM 
Danville, Ill. 

We'll add a PS for you, Bud: In re- 
cent weeks some of the border -station 
advertisers have been indicted for 
fraud. 

Radiating Priest 

Being a bug for gadgets, I built your 
Wireless Mike (March '61 EI) for our 
parish priest at his request. I mounted 
the whole thing in a plastic toothbrush 
case, which he wears under his vest- 
ments. I hooked a tuner to the speaker 
system in the church, so now the whole 
congregation can hear everything. 

Tony Pilon 
Strathmore, Que. 

[Continued on page 6] 

Electronics Illustrated 
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Let I. C.S. equip you 

for success in 

radio-TV-electronics 

with professional 

equipment! 

Brand -new "Electronic Laboratory," now 

being offered for the first time, can help you 

land in this big money- making field -FAST! 
Here's an opportunity for you to turn spare time 
into cold cash, or begin a whole new career - in 
a field where the rewards have never been greater. 
And you don't need previous experience to do it! 

International Correspondence Schools has just 
developed a new I. C. S. Electronic Laboratory you 
can construct in your own home. Includes series of 
training kits, plus the new I.C.S. VTVM -the pro- 
fessional quality vacuum tube voltmeter shown 
here. With it comes complete course instruction 
combining all the fundamentals with practical 
knowledge you can apply at once. And best of all, 
you build your own professional test instrument! 

I. C.S. instruction gets you going 
with equipment you can really use! 

A famous manufacturer of nationally known elec- 
tronic testing equipment worked closely with 
I. C. S. to develop the Electronic Laboratory and 
the VTVM itself. Everything you get is geared to 
increase your skill and knowledge step by step. 
Until finally, you've completed a precision testing 

unit you can use for practically any kind of experi- 
mentation, design or servicing work. 

Here's how I. C. S. instruction works. You begin 
with basic study lessons. Texts are clearly worded 
and easy to follow. At the same time, you "act 
out" what you learn with simple experiments. 
Then, in 3 easy stages, you assemble your own 
precision testing unit. Throughout, your instructor 
gives you expert, professional help. You learn at 
home, in spare time, as fast as ability permits. 

Coupon brings full details on your 
future in this fast -growing field! 
Make up your mind right now to find out how 
I. C. S. training in Radio -TV- Electronics can pay 
off for you. See how it can help you cash in on 
the tremendous demand for men skilled in instal- 
lation, maintenance and servicing of radios, TV 
sets, hi -fis, computers, automation systems and a 
host of other space -age devices. Clip and mail 
the coupon below. You'll receive 3 valuable 
free booklets -including sample lesson. They'll 
show how you can land in this 
big money -making field fast! 
Coupon brings 3 valuable FREE 
booklets. Mail it today! 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

BOX K9390F, SCRANTON 15, PENNA. 

Please rush me "How to Succeed," sample 

RADIO -TV- ELECTRONICS 
Electronic Fundamentals 
Electronic Technician 
F.C.C. License 
General Electronics 
Industrial Electronics 
Instrumentation, Servos, 
Automation Electronics 
Radio-TV Servicing 

In Hawaii reply P. O. Box 418, Honolulu. In Canada, I.C.S. Canadian, Ltd., Montreal 

study lesson and opportunity book et in the field I've checked below. 

ELECTRICAL OTHER FIELDS 
Electrical Drafting 
Electrical Engrg. 
Elec. Engrg. Technician 
Electric Light & Power 
Practical Electrician 
Professional Elec. Engr. 

Architecture -Building 
Art 
Automotive 
Business 
Engineering 
High School 

IF NOT LISTED, PLEASE SPECIFY 
O 

Name Age Home Address 

City Zone State Working hours A M to P M 

Employed by Occupation 

Special low rates fo members of U. S. Armed Forces 
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Send for NEW 
FREE CATALOG "961 

with oscillator 
circuits 

Citizen Band Class "D" Crystals 
CITIZEN BAND CLASS "D" CRYSTALS 

3rd overtone - .005% tolerance - to se) 95 meet all FCC requirements. Hermetically L 
sealed HC6 /U holders. 1 /z" pin spacing. each 
.050 pins. (Add 15e per crystal for .093 
pins). 

All 22 megacycle frequencies in stock: 26.965, 26.975, 26.985. 
27.005, 27.015, 27.025, 27.035, 27.055, 27.065, 27.075, 27.085. 
27.105, 27.115, 27.125, 27.135, 27.155, 27.165, 27.175, 27.185, 
27.205, 27.215, 27.225. 
Matched crystal sets for ALL CB units (Specify equipment 
make and model numbers) ...... ....... $5 90 per set 

CRYSTALS IN HC6 /U HOLDERS 

SEALED .486 pin spacing - .050 diameter.- .005% 
OVERTONE tolerance 

15 to 30 MC _ _..._ _. $3.85 ea. 
30 to 45 MC __....... _._ ...___$4.10 ea. 
45 to 60 MC .. ..._. ._. _. _$4.50 ea. 

FUNDAMENTAL From 1400 KC to 2000 KC 
FREQ. SEALED .005% tolerance .... $5.00 ea. 

From 2000 KC to 10,000 KC, any 
frequency, .005% tolerance .. $3.50 ea. 
Specify frequency. .05 pins spaced 1/2" (Add 
15c for .093 pins). _.._.._ . _.. $2.95 ea. 

QUARTZ CRYSTALS 
FOR EVERY SERVICE 

All crystals made from Grade "A" 
imported quartz- ground and etched to 
exact frequencies. Unconditionally 
guaranteed! Supplied in 

FT -243 holders MC -7 holders 
Pin spacing Vt" Pin spacing 34" 

Pin diameter .093 Pin diameter .125 

CRIA /AR holders FT -171 holders 
Pin spacing Vt" Pin spacing 34" 

Pin diameter .125 Banana pins 
MADE TO ORDER CRYSTALS . . . Specify holder granted 
1001 KC to 1600 KC: .005% tolerance 

. $4.50 ea. 
1601 KC to 2500 KC: .005% tolerance ....__._ __.. _.. $2.75 ea. 
2501 KC to 9000 KC: .005% tolerance _. _ $2.50 ea. 
9001 KC to 11,000 KC: .005% tolerance _. _ _. $3.00 ea. 

Amateur, Novice, Technician Band Crystals 
.01% Tolerance . . $1.50 ea. - 80 meters (3701 -3749 KC) 
40 meters (7152 -7198 KC), 15 meters (7034 -7082 KC), 6 meters 
(8335 -8650 KC) within 1 KC 
FT -241 Lattice Crystals in all frequencies from 370 KC to 
540 KC (oll except 455 KC and 500 KC) . ...... 50e ea. 
Pin spacing V," Pin diameter .093 
Matched pairs _ 15 cycles $2.50 per pair 
200 KC Crystals, $2.00 ea.; 455 KC Crystals, $1.25 ea.; 500 KC 
Crystals, $1.25 ea.; 100 KC Frequency Standard Crystals in 
HC6 /U holders $4.50 ea.; Socket for FT -243 Crystal 15e ea.; 
Dual Socket for FT -243 Crystals, 15e ea.; Sockets for MC -7 and 
FT -171 Crystals 25c ea.; Ceramic Socket for HC6 /U Crystals 
20e ea. 
ENGINEERING SAMPLES and small quantities for prototypes 
now made at either Chicago or Fort Myers plants with 24 hour 
service. IN CHICAGO, PHONE GLadstone 3 -3555 

IF YOUR PARTS DEALER DOESN'T STOCK Texas Crystals, 
order direct and send us his name. 
TERMS: All items subject to prior sale and change of price 
without notice. All crystal orders must be accompanied by check, 
money order or cash with payment in full. 

RUSH YOUR ORDER NOW TO 

RADIO 
CONTROL 

UPAS CRY STA 

aoS (3.1i)` U v 65 05L5.SI 

Y.`iTEXAS CRYSTALST 
1000 Crystal Drive, Fort Myers, Florida 

Dept. E -72 Phone WE 6 -2100 

FOR SHIPMENT VIA FIRST CLASS MAIL AT NO EXTRA 
COST ATTACH THIS ADVT. TO YOUR ORDER! 

6 

FEEDBACK 
Continued from page 4 

Oops! 

I represent Fisher Radio Corp., which 
owns the trademark Stereo Beacon as 
applied to radio and high fidelity re- 
producing systems. In your March 
issue there appears an article entitled 
STEREO FM BEACON and repeated 
in the article is the word Beacon. 

... I am sure you will agree that an 
acknowledgment is required in your 
magazine that Stereo Beacon is the 
trademark property of Fisher. 

Henry L. Burkitt 
Lawyer 
New York, N. Y 

EI acknowledges. 

Scope Shade 

For some time I've tested and ad- 
justed my hi -fi system with an oscillo- 
scope but I've been bothered with am- 
bient glare on the trace. I've finally 
found an ideal device to hold a light 
metal or cardboard shade on the bezel 
securely. It's a cable clamp with a 
screwdriver adjustment from 3 to over 
6 inches. The clamp, stock No. 5688, is 
sold by The Ideal Corp., 435 Liberty 
Ave., Brooklyn 7, N. Y. 

Milton Hollander 
Brooklyn, N. Y. 

Thanks for the tip, Milt. The clamp - 
and -shade should work fine. If it doesn't, 
the alert hobbyist can always try the 
blinders designed by our cartoonist. 

[Continued on page 107] 

Electronics Illustrated 

www.americanradiohistory.com

www.americanradiohistory.com


oe. ABOVE AVERAGE INCOME 

TV -RADIO 
AVERAGE INCOME 

! 

ELECTRONIC 

Nj 
S, START NOW! Break through the Earning Barrier that stops 

MaStER 
t half- trained men. N.T.S. "All- Phase" training prepares you - 

t at home in spare time - for a high -paying CAREER in Elec- 
tronics - TV - Radio a; a MASTER TECHNICIAN. One Master 
Course at One Low Tui-ion trains you for L nlimited c pportuni- 
ties in All Phases: Servicing, Communications, Preparation 
F.C.C. License, Broadcasting, Manufact,ring, Automation, 
Radar and Micro -Waves, Missile and Rocket Projeds. 

tECNN1C 
AN 

A more rewording job . secure 
future ... a richer, fuller life can 

be yours! As an N. T. S. MASTER 
TECHNICIAN you can go straight to 
the top in industry ... or in your 
own profitable business. 

-41111.11. 
;VFW1 

You work on 

actual job 
projects 

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

T- Radio Sales. Service and Repair 

P otltable Business of Your Own 

Canmunications Technician - F.C.C. License 

H Fi. Stereo & Sound Recording Specialist 
T' -Radio Broadcasting Operator 
Technician in Computers & Missiles 
Eectronics Field Engineer 

Siecialist in Microwaves & Servomechanisms 
E pert Trouble Shooter 
A l-Phase Master Technician 

19 BIG KITS 
YOURS TO KEEP 

E;e 

1 J 

Free book 

gives you all the facts 

NATIONALS SCHOOLS 
wOrIED.WiDE TMIMg14 9nICE 190! 

4000 50. n6UH0A St., LOS AN6ELLS 35, CAIN., U. S. A. 

Weite Dept. R4Y-62 

RESIDENT TtALNING An LDS ANGELES 

' your With to tali. your training in our 

Rasid.st School lt Los 
ogsim, 

the 

c 
worlds TY avt 

our 

big. modern Shops, Labs,a d. Radio -F 
Studios. Here you work 

profthsionalst 
Electronic equipment 
I nsta ked- tinest. most complete Ism li- 

tlas offered by any school. Expert 

Inanely instructors. Fo 
mosi a 

attention 
nn Gnduste Employment 

findñt home mar school -and part 

time iob while you learn. 

WFITE FOR wDt CATALOGEAND INFORMATION 

CCREDItED MOMEEN 

the only nouonolIy 
e,ogenlreef .edi.ng 

hohe swdr sschooll, 

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

YOU LEARN QUICKLY AND EASILY 
THE N.T.S. SHOP -TESTED WAY 

You get lessons, manuals, job proj- 
ects, unlimited consultation, gradu- 
ate advisory service. 

You build a Short Wave -Long Wave 
Superset Receiver, plus a large - 
screen TV set from the ground up, 
with parts we send you at "lo addi- 

tional cost. You also gat a Profes- 
sional Multitester for ycur practical 
¡ob project!. 

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

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

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

TO INVESTIGATE. 

NT S HOME TRAINING is 

Classroom Developed 

Lab Studio Planned 

Shop Tested 

Industry Approved 

Specifically Designed 
for Home Study 

NATIONAL TECHNIÇw SCHOOLS (, 
IVOpCD w DC s1Ai N'r9G SINCE 1905 

NO OBLIGATION! 
NO SALESMAN WILL CALL 

I 
I ' 

I Name Ag' 
Address 
City- __ _- __- Zone State 

I Check sere if interested ONLY in Resident Training at Los Angeles. 

II VETERANS: Give date of discharge 

Mail Now To 
National Technical Schools, Dept. 14Y -62 

4000 S. Figueroa St., Los Angeles 37, =alif. 

Please rush FREE Electronics - 
T'/- Radio "Opportunity" Book and Actual 

Lesson. No Salesmcn will call. I 

/ 

I 
I 
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...electronics in the news 
Personal Radar ... The world's smallest combat 
radar set is what the Army Signal Corps at Ft. Mon- 
mouth, N. J., calls its lightweight enemy -finder. The 
flashlight -like rig was developed by 42- year -old en- 
gineer Harold Tate, who in the photo at left is 
showing off his brainchild for the big brass in Wash- 
ington. The soldier in the other picture demon- 
strates how it may be used in the field. Weighing 
just 10 pounds, the set can be carried on the battle- 
field by one GI and is sufficiently sensitive to detect 
enemy movements a mile away. The production 

model will have the squarish parabolic reflector 
shown on the unit held by Mr. Tate. The round re- 
flector was an earlier model. Two tiny dipoles are 
mounted on the end of the metal post. One is the 
active antenna element; the other is a parasitic ele- 
ment. The rig operates in the X band, is powered by 
12 -volt silver -zinc batteries carried in a belt pack. 
An audio signal is fed to the headphones and there 
also is a visual trace on a scope (faintly visible 
under the jack in the upper left corner of the set's 
back panel) . The cathode ray tube has a 1" x 3" 
screen. 

The 

New World of Sound ... An average person can 
hear sounds up to about 15,000 cycles per second, 
and some women and children go to 20,000 cps. But 
now all of ús can eavesdrop on the unknown world 
of ultrasound around 40,000 cps with an Ultrasonic 
Translator made by the Delcon Corp. of Palo Alto, 
Calif. You can't listen directly, of course. The Trans- 
lator reduces ultrasound to the audio range so your 
ear can pick it up. So sensitive is the gadget that a 
burning match sounds like a forest fire and a minute 
air leak becomes a hurricane. Operated by flashlight 
batteries, the Translator is designed to detect tiny 
leaks in pneumatic and hydraulic systems and to 
find worn bearings in delicate machinery-all of 
which generate high- frequency sounds but little 
that's audible. The Translator itself does not re- 
spond to sounds in the audio range. The instru- 
ment will aid industry, space work and science. 

Spring's the Thing ... Bell Telephone Labs 
now has an electrical connector that will replace the 
age -old screw -type binding post. It is for use with 
plastic -insulated wire in telephone installations. The 
new one is a tightly wound coil spring made of 
square wire and mounted on the end of a small pole. 
To make a connection, you pull the end of a lead 
wire between two of the spring's coils. The sharp 
corners cut through the insulation and make contact 
at four points. To disconnect, just pull out the wire. 
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ARE YOU "ON TARGET ?" 
Teat tUo1016e1 

ANSWER THESE QUESTIONS: 

9e Giaam TKaixi,cg 6en ÿeu? 
CHECK THESE FEATURES: 

El Grantham teaches the theory of electronics. Every basic 
concept of electronics fundamentals is covered in the 
Grantham course... whether you take it in resident 
classes or by home study. Grantham training "makes 
electronics yours." 

You can get your First Class FCC license IN ONLY 12 
WEEKS in Grantham resident classes (or, in a corres- 
pondingly short time in the Grantham home -study 
program). THINK OF IT! A commercial U.S. Govern- 
ment license... PROOF OF YOUR qualifications in 
meeting these U.S. Government requirements as an 
electronics communications technician ... a nationally 
recognized certificate. By preparing you for this license 
in only 12 WEEKS, Grantham conserves YOUR TIME! ri Mature men select Grantham Schools for electronics 
training. (The average age of Grantham Students is 

28.8 years.) MATURE MEN want a definite objective 
(not a pot of gold at the end of the rainbow). Grantham 
training has this specific objective: To prepare you for 
your First Class FCC license and greater earning capa- 
bility. The Grantham Course is for mature men who 
know what they want. 

Get your First Class Commercial F.C.C. License 
by training at 

GRANTHAM 
SCHOOL OF ELECTRONICS 

MI DO YOU want to get into ELECTRONICS? 

Do you have a SPECIFIC OBJECTIVE in mind 
-..Are you shooting at a particular target 
(such as an FCC License)? 

Do you want the kind of training that will take 
you straight to this objective QUICKLY... 
without wasting valuable time on non- 
essentials? 

The Grantham Communications 
Electronics Course prepares you 
for your first class commercial 

F.C.C. LICENSE 
QUICKLY! 

CORRESPONDENCE OR RESIDENCE CLASSES 

El Grantham Schools' tuition rates are low, yet the instruc- 
tional service is not equalled by many of the most 
expensive schools! Grantham can do this because of 
highly efficient instructional methods and because 
Grantham has a sincere desire to out-do all others in 
service rendered per tuition -dollar. Grantham has estab- 
lished reasonable tuition rates. And, the percentage of 
students who successfully complete the Grantham course 
-and who get their FCC licenses -is one of the highest 
in the nation. 

flYOU GAIN RESPECT by showing your Grantham 
diploma, once you earn it. YOU GAIN RESPECT by 
showing and posting your First Class FCC License - 
a nationally recognized certification of your electronics 
knowledge. Many companies which employ industrial 
electronics technicians require them to have this license. 
YOU CAN GET IT IN ONLY 12 WEEKS. Let 
Grantham show you how! 

HERE'S PROOF: Here is a list of a few of our recent graduates, the 

class or license they got, and how long it took them: License weeks 

James C. Bailey, 217 Behrends Ave.. Juneau, Alaska 1st 12 

Edward R. Barber. 907 S. Winnifred, Tacoma, Wash. . . Ist 20 

M. A. Dill, Jr., 20 Cherry St., Gardiner, Maine 1st 12 

Bernhard G. Fokken, Route 2, Canby, Minn. 1st 12 

Kenneth F. Foltz, Broad St., Middletown, Md. Ist 12 

lames C. Greer, Mound City, Kansas 1st 12 

Quickly 

Accredited by the National Home Study Council 

1505 N. Wisteria Ave. 400 Marion Street 
les Angeles 27, Calif. Seattle 4, Wash. 

7123 Cilihaw Roar 
Kansas City 9, Me. 

621 -19th Street, N.W. 
Washington 6, 0.C. 

(Phone: HO 7 -7727) (Phone: MA 2-7227) (Phone: JE 16320) (Phone: ST 3.3614) 

MAIL COUPON NOW -NO SALESMAN WILL CALL 

July, 1962 

1 (Moil in envelope or paste on postal card) 

To: GRANTHAM SCHOOL OF ELECTRONICS 
1505 el Western 408 Marion 1123 Cillnam Rd. 821 -19th. NW 

Los Angeles Seattle Kansas City Washington 

Gentlemen: 
Please send me your Gee booklet telling how I can 

get my commercial F.C.C. license quickly. I understand 
there is no obligation and no salesman will call. 

Name Age 

Address 

City State 

Interested in: Home Study, Resident Classes 
Ze- ti 
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NOW YOU CAN 

BUILD A FINE 

Ydrto 6/irto, 

You can assemble this new 
Schober Spinet Organ for $550 - or half the cost of comparable 

instruments you have seen in stores. The job is 
simplicity itself because clear, detailed step -by- 
step instructions tell you exactly what to do. And 
you can assemble it in as little as 50 hours. 
You will experience the thrill and satisfaction of 
watching a beautiful musical instrument take 
shape under your hands. The new Schober Elec- 
tronic Spinet sounds just like a big concert-size 
organ - with two keyboards. thirteen pedals and 
magnificent pipe organ tome. Yet it's small enough 
(only 38 inches wide) to fit into the most limited 
living space. 
You can learn to play your spinet with astounding 
ease. From the very first day you will transform 
simple tunes into deeply satisfying musical ex- 
periences. Then, for the rest of your life, you will 
realize one of life's rarest pleasures - the joy 
of creating your own music. 

For free details on all Schober Organs, 
mail the coupon now. No salesman will call. 

THE ydidet 

MIN 

L 

CORPORATION 

43 West 61st Street, New York 23, N. Y. 
Also available in Canada and Australia. 

MAIL THIS COUPON TODAY 
The Schober Organ Corporation, Dept. EL -3 
43 West 61st Street, New York 23, N. Y. 

Please send me FREE booklet and other litera- 
ture on the Schober Organs. 
Please send me the Hi -Fi demonstration rec- 

ord. I enclose $2 which is refundable when I order 
my first kit. 

Name 

Address 

City Zone. .State 

...electronics in the news 

Digging Deeper ... Not content to rest 
on tais laurels, Dr. Leo Esaki, inventor 
of the tunnel diode, has unearthed a new 
electrical characteristic in bismuth, one 
of a group of substances known as 
semi -metals (arsenic and antimony are 
others) . These materials, classed some- 
where between semi -conductors and 
metals, are of special interest because 
electrons can move in them at speeds 
close to vacuum -tube velocity. Scien- 
tists have been seeking a formula to 
control this movement. Dr. Esaki may 

have found it when he cooled a crystal 
of pure bismuth close to absolute zero 
(minus 459 degrees F) and subjected it 
to electrostatic and electromagnetic 
fields. He found that at a critical point 
the semi -metal disobeyed Ohm's Law. 
Its current -voltage curve became non - 
linear. This kink in performance may be 
useful in amplifiers, switches and other 
electronic applications. Dr. Esaki's work 
was done in the IBM laboratory at 
Yorktown, N. Y. (see photo). Stepped - 
up research on the theory is underway. 
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the Saffle School That Oíiginated the RTS BUSINESS PLAM 

A SPECIAL CUMPAGT COURSE 
COVERING ALL THREE PHASES OF 

The Entire Course Is Made 
Up Of The Following: 

35 LESSONS COVERING BASIC 

AND INTERMEDIATE ELECTRONICS 

9 EQUIPMENT KITS COMPLETE 

WITH TUBES AND BATTERIES 

SOLDERING IRON 

25 LESSONS COVERING THESE 

ADVANCED ELECTRONIC SUBJECTS: 

Thyratron Tubes Semiconductors 
Electronic Symbols and Drawings 
Voltage- Regulators Electronic - 

Timers Control Systems X -Rays 

Photoelectric Devices Dielectric 
Heating Geiger Counters Pulse 

Circuitry Clippers and Limiters 
Multivibrators Electronic Counters 
Radar Magnetic Amplifiers Analog - 
Computers DC Amplifiers Digital 
Computers Storage Systems Input 
and Output Devices Servomechanisms 
Telemetering 

60 EXAMINATIONS 

UNLIMITED CONSULTATION SERVICE 

KIT MANUALS 

DIPLOMA UPON GRADUATION 

AND MUCH MORE... 

RTS' Membership in 

The Association of 
Home Study Schools 
is your assurance of 
Reliability. Integrity and 

Quality of Training. 

BASIC INTERMEDIATE ADVANCED 
DESIGNED FOR THE BUSY MAN OF TODAY 

This is MODERN training fo the MODERN man. You'll find no "horse and 

buggy" methods here. Every page of this streamlinec course is devoted 
to important Electronics principles and practical projects. You'll be 

amazed how fast you grasp Electronics the RTS way. RTS has combined 
modern THEORY and PRACTICE to make this the finest training program 
of its kind available' 

SATISFIES NOVICE, TECHNICIAN OR HOBBYIST 

Whether you're new to Electronics or an old "pro " chances a-e mou'II 

find this to be the ideal course for you. The novice will appreciate the 
completeness of the training. It starts with the most basic considerations, 
covering each important point thoroughly, yet concisely. The technician 
will enjoy the practical review of fundamentals and profit from the 25 

advanced subjects covered. 

RTS GIVES YOU "TOP MILEAGE" FOR YOUR TRAINING DOLLAR 

The price quoted below buys EVERYTHING - there are no extras tc pay 
for. RTS has gone "all out" to give you the best training value in America. 
Why Day hundreds of dollars for training such as we offer when it's avail- 
able for this LOW PRICE? If you can find a bette training bargai-... 

BUY IT! 

CAN BE COMPLETED IN MONTHS INSTEAD OF YEARS 

Some students will complete this course with "Jet- Like" speed bu`. we 

allow up to two years if your circumstances require it You study at your 
own rate. You are ENCOURAGED but net pushed. You'll find the lessons 
professionally written but easy to understand. LET LIS SEND YOU ONE OF 

THESE LESSONS ALONG WI H YOUR CAREER BOOKLET SO YOU CAN SEE 

FOR YOURSELF. NO OBLIGATION! 

COMQ`eztE 

C'Sj p\\. OS' 
-SAMPLE `'. OOES \ES 

t LESSON 
[ \N 

ÉS 
gPttEßOQ,` 

tve c;- 
GpPEEP 

\ Y 

t ,1ooP 
"VO \tS% ` 

E ,' 

RTS ELECTRONICS DIVISION 
815 E. ROSECRANS AVENUE 

LOS ANGELES 59, CALIFORNIA 

Est. 1922 t 

Rush 
Coupon 
f ; FREE or 

FACTS! 

'01A 

T rryT", 
70íq \ r7>Ll' -moi 

*TERMS ALSO AVAILABLE 

AS LITTLE AS .. . 

$5500 DOWN 

$5500 PER MONTH 

THE FIRST TRAININIG KIT IS SENT 

IMMEDIATELY UPON ENROLLMENT 

DON'T LOSE OUT - FIND OUT! 
RTS ELECTRONICS DIVISION Dept. EI -22 

ROS E. ROSECRANS AVENUE LOS ANGELES 59, CALIFORNIA 

Rush me full) information by return mail (Please Print) 

Nome Age 

Address 

City zone -- .tote 

NO SALESMAN WILL CALL ON YOU! 

July, 1962 
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...electronics in the news 

The Solution ... Although hailed for its 
versatility, aluminum's aversion to 
bonding techniques and solder (without 
a flux) has restricted its electrical ap- 
plications. The Aluminum Company of 
America has expended a load of money 
in search of a cure, which they now say 
they've found. It's a rapid, fluxless 

bonding process designated R -260, 
which produces joints that are strong, 

ductile, corrosion resistant and pos- 
sessed of good electrical conductivity. A 
patent application is holding up release 
of details of the process. 

One immediate use of R -260 is for 
connections in aluminum -wound trans- 
formers. Our photo shows R -260 joints 
of square magnet wire (top) and two 
aluminum rods. 

Sound via Ultrasound ... If you've been 
keeping track of those experiments 
concerned with transmitting the sound 
of the human voice (or other informa- 
tion) via super- high- frequency radio 
waves, infrared, optical light, etc., you 
can now make another mark on your 
media scoreboard. The Ling-Temco- 
Vought people are using yet another 
medium -ultrasound -for getting data 
from here to there. LTV's transmitter is 
a 2 -inch electrostatic speaker facing into 
a 30 -inch dish reflector (see cut). The 
reflector concentrates the speaker's 
audio output into a narrow beam that, 
ïn effect, is amplitude -modulated. The 
beam's frequency is 30 kc. The human 
ear cuts out at 15 to 20 kc; a dog can 

ICRO 
ELECTRON TUBE 

FABULOUS LOW PRICES! 
LARGE, SELECT STOCKS! 

DEPENDABLE, FAST SERVICE! 

ALT TUBES SENT POSTAGE PAID 
Please ,end 2Sc handeng lo oder, ...de. SS Send 75' 
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An FCC License 
Or Your Money Back! 

How To 
Getan FCC 

License 
(Commercial) 

Completion of the Master Course (both Sections) will prepare 

you for a First Class Commercial Radio Telephone License 

with a Radar Endorsement. Should you fail to pass the FCC 

examination for this license after successfully completing the 

Master Course, you will receive a full refund of all tuition 
payments. This guarantee is valid for the entire period, of 

your enrollment agreement. 

Successful 
Electronics 

Training 

find out how .. . 

1. 

2. 

3. 

You can get job security. Specialized education is the 
road to higher salary and important jobs in the growing 
field of electronics. 
You can solve the problems that stump other technicians. 
Problems in electronics are becoming more complex. 
Your ability to solve problems will help you get ahead 
in your field. 
You can handle new electronic devices. Every day, ad- 
vances are being made in electronics. Only through edu- 
cation can you find out how to keep up with these 
developments and how to use the new devices. 

Get This Handy Pocket 
Electronics Data Guide Folder 

FREE 
Puts all the commonly used conversion 
factors, formulas, tables and color 
codes at your fingertips. Yours ab- 

solutely tree if you mail the coupon 
today. No further obligation! 

Accredited by the National Home Study Council 

Cleveland Institute of Electronics 
1776 E. 17th Street Desk El -40, Cleveland 14, Ohio 

July, 1962 

Get All 3 Booklets 

Free . 

a successful plan for .. 

Electronics Train ng 

Sorry -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 tie service, or on 
the job. Some previous schooling or experience in electronics, 
electricity, or related fields is necessary for success in Cleveland 
Institute programs. 

Cleveland Institute of Electronics 
1776 E. 1711k Street, Desk E1-40 Cleveland 14, 011ie 

Please send me Free Career Information Material 
prepared to help me get ahead in Electronics. I have 
had training or experience in Electronics as indi- 
cated below. 

Military 
Radio -TV Servicing 
Manufacturing 
Amateur Radio 

Broadcasting 
Home Experimenting 
Telephone Company 
Other _... 

In what kind of work In what branch of 
are you now engaged? Electronics are you 

interested? 

Name Age 

Address 

City Zone State 
EI-40 a 

I3 
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pNTNESt4 

BIG MONEY! 
auract4 
TRAINED 

TECHNICIANS 
O t4 - 

ELECT RON ICS RADAR 

c 
LEARNYOU 

:ei ( i t ii i s ll's Complete Course. Why 
be satisfied with less? CTS Shop 
Method. Home Training makes learn- 

. Toll receive e Comprehensive 
training from the start. EARN AS 
YOU 

from 
LEARN! You become qualified to 

open your own Electronics Repair 
business or to gain high pay a a TV. 
Radio, Electronics Technicians 

19 TRAINING KITS INCLUDED! 
Multi- Tester, Oscillator, Signal Tracer. 
Oscilloscope, Signal Generator, Elec- 
tronic Tinier, Regenerative Radio, 24" 
TV set Optional) and other valuable 
equipment sent. Send today for 3 
FREE BOOKS. No obligation. 

BOOKS;14! 
I<Ms>=rYK,uw 

'CHRISTY TRADES SCHOOL, Dept. T -1813, 1 

13214 W. Lawrence Ave., Chicago 25 1 

ISend n it Free Book. and Special Fenn for )'WING LATER Iron 
1 

NAME Age 
I I 

ADDRESS I 
1 

It'IT I'._ Zone..__ STATE 

EARNINGS MADE WHILE LF:AILNINf,. 

3clocz?iIf'at3gcr I ftr ;ykArz F' 

GET YOUR FIRST CLASS 

F.C.C. LICENSE 
IN HOLLYWOOD 

IN SIX WEEKS! 
We are specialists in F.C.C. license 

preparation -we do nothing else. We 
prepare you for your first class commer- 
cial license in six weeks, through inten- 
sive full -time teaching and coaching. Our 
classes are small and meet for 8 hours a 
day, with maximum personal instruction 
by a superior teacher. One low tuition 
covers everything until your F.C.C. license 
is secured. Write for free details. 

Pathfinder School, Dept. K- 2 8 
Suite 216 

5504 Hollywood Blvd., Hollywood 28, Calif. 

LEARN MATHEMATICS 
Today, to get ahead as a technical man, you must understand 
basic mathematics - logarithms, slide rule, algebraic nota. 
tion and laws, various equations, progressions and series, etc. 
Grantham School has just recently developed an unusual home 
study course which can bring you up to date in these sub- 
jects. Don't let inadequacy in math hold you back. Write today. 

GRANTHAM SCHOOLS, INC., Dept. 280K 
1505 N. Western Ave. Los Angeles 27, Calif. 

14 

,..electronics in the news 

hear up to 25 kc. The receiver looks just 
like the transmitter, except it has a 
sensitive microphone in place of the 

speaker. LTV claims the mike can pick 
up anything from 2 cps to 250,000 cps, 
including the sound made by the aurora 
borealis and a bat's ultrasonic "radar" 
signals. 

Un- tender Trap ... The nuisance phone - 
caller may not get off so easy in the 
future. General Dynamics/Telecommu- 
nication of Rochester, N. Y., has pat- 
ented an electronic trap that permits 
tracing and identification of the once - 
anonymous caller who dials your 
number, says nothing, and hangs up. 
Already being used in many Mid -West- 
ern cities, the arrangement is comprised 
of a simple circuit plate at the phone 
company's central office, minor changes 
in switching equipment and a button at- 
tached to the subscriber's set. When a 
nuisance call comes through, the sub- 
scriber pushes the button. This holds 
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BUILD 10 -25 RADIO 

1494 

CIRCUITS AT HOME 
with the New 

PROGRESSIVE RADIO "EDU -KIT" 

B L 

* TRANSMITTERS * SQ. WAVE GENERATOR 
* SIGNAL TRACER * AMPLIFIER * SIGNAL INJECTOR * CODE OSCILLATOR 

b 

* No Knowledge of Radio Necessary 

* No Additional Parts or Tools Needed 

* EXCELLENT BACKGROUND FOR TV 

* Sold in 71 Countries 

SCHOOL INQUIRIES INVITED 

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

The "Edu -Kit" offers you an outstanding PRACTICAL HOME RADIO COURSE at a 
otk- bottom price. Our Kit is designed to train Radio A Electronics Technicians, making 

of the most modern methods of home training. You will learn radio theory, construe 
ion 

use 
practice and servicing. THIS IS A COMPLETE RADIO COURSE IN EVERY DETAIL 

uYou will learn how to build radios, using ing regular schematics: how to and solde 
n a professional manner; how to service radios. You will work with the standard type of 

punched metal chassis 
e 
as well as th I ev lopment of Printed Circuit chassis. 

You will learn the basic principles of radio. You will construct, study and work with 
RF and AF amplifiers and oscillators, detectors, rectifiers, test equipment. You will lear 
and practice node, using the Progressive Code Oscillator. You will learn and practic 
trouble- shooting, using the Progressive Signal Tracer, Progressive Signal Injector, Progre 
sine Dynamic Radio 4. Electronics T , Square Wave G and the accompanying 
instructional material. 

You will receive training for the Novice, Technician and General Cl f F.C.C. Radio 
Amateur Licenses. You Will build Receiver, Transmitter, Square Wave Generator, Code 
Oscillator, Signal Tracer and Signal Injector circuits, and learn how to operate them. You 
will receive an excellent background for television, Hi -Fi and Electronics. 

Absolutely no previous knowledge of radio or science is required. The "Edu -Kit" is the 
product of many years of teaching and engineeringexperience. The "Edu -Kit" will pro- 
vide you with basic education in Electronics and Radio, worth many times the small 
price you pay. 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 

in radio or science. Whether you are inter- 
ested in Radio n & Electronics because you 

ant an interesting hobby, well paying 
but ness or a job with a future, you will find 
the "Edu -Kit" worth-while investment. 

Many thousands of individuals of all 

ages and backgrounds have successfully 
used he "Edu -Kit" i e than 79 coun- 
tries of the world. The 

more 
has been 

carefully "Edu-Kit" 
step by step, o that 

you can of make a mistake. The Edu -Kit" 
allows you to teach yourself at your own 
rate. No instructor is necessary. 

PROGRESSIVE TEACHING METHOD 
The Progressive Radio "Edu -Kit" ì the foremost educational radio kit in the world, 
d is un 

, 

v rsally accepted as the standard in the field of electronics training. The "Eau - 
Kit" uses the modern educational principle of "Learn by Doing." Therefore you construct, 
learn schematics, study theory, practice trouble-shooting-all n a closely integrated pro - 
gram designed to provide an s 

a 
"learned, thorough and interesting background in radio. 

You begin by examining the out radio parts of the "Edu- Kit." You then learn the 
function, theory and 

m 
airing of these parts. Then you build a simple radio. With this first 

set you will joy listening to regular broadcast stations, learn theory, practice testing 
and trouble -shooting. Then you build a more advanced radio, learn more advanced theory 
and techniques. Gradually, n a progressive manner, and at your wn rate, you will 
find yourself constructing more advanced multi -tube radio circuits, and doing work like a 
professional Radio Technician. 

Included in the "Edu -Kit" course are Receiver, Transmitter, Code Oscillator, Signal 
Tracer, Square Wave Generator and Signal Injector circuits. These are not unprofes- 
ional "breadboard" experiments, but genuine radio circuits, constructed by m e n of 

i 

professional wiring. and on soldering o metal chassis, plus the new method of radio construc- 
tion known as "Printed Circuitry. " These circuits operate on your regular AC or DC house 
cu rent. 

THE "EDU -KIT" IS COMPLETE 
You will receive all parts and instruction necessary to build several different radio and 

electronics circuits, each guaranteed to operate. Our Kits contain tubes, tube sockets, 

variable, electrolytic, mica, ceramic and paper dielectric condensers. resistors, tie strips, 
hardware, tubing, punched metal c chassis, Instruction Manuals, hook -up wire, solder. 
selenium rectifiera, volume controls and witches, etc. 

re 

In addition, receive Printed Circuit materials, including Printed Circuit chassis, 
special tube sockets, e hardware and instructions. You also receive a useful set of tools, a 
professional electric soldering iron, and self-powered Dynamic yn mic Radio and Electronics 

Tester. The , Edu -Kit" also includes Code Instructions and th Progressive Code Oscillator, 
in addition to F.C.C. -type Questions and Answers for Radio Amateur License training. You 
will also receive lessons for servicing with the Progressive Signal Tracera and the Progres- 

5ignal Injector, a High Fidelity Guide and a Quiz Book. You receive Membership in sive 
Radio -TV Club, Free Consultation Service, Certifi ate of Merit and Discount Privileges. 
you receive all parts, tools, instructions, etc. Eve ything is yours to keep. 

Choose From These Popular 
"Edu -Kit" Models 

10A: 10 Circuits $14.95 

#15A: 15 Circuits $19.95 

#16A: 16 Circuits (includes Printed Cir- 
cuitry) $22.95 

#20A: 20 Circuits (includes Printed Cir- 
cuitry and 4 Advanced Circuits) $26.95 

#25A: 25 Circuits (includes Printed Cir- 
cuitry and 9 Advanced Circuits) $30.95 

July, 1962 

Req. U.S. 
Pat. Off. 

Training Electronics Technicians Since 1946 

FREE EXTRAS 
SET OF TOOLS 
SOLDERING IRON 
ELECTRONICS TESTER 

PLIERS- CUTTERS 
ALIGNMENT TOOL 
WRENCH SET 
VALUABLE DISCOUNT CARD 
CERTIFICATE OF MERIT 

HIGHEFIDELITY GUIIDE 
MANUAL 

QUIZZES 
TELEVISION BOOK RADIO 
TROUBLE- SHOOTING ROOK 

CONSULTATION 
IN 

SERVICE 
RADIO-TV CLUB: 

AMATEUR LICENSE TRAINING 
PRINTED CIRCUITRY 

SERVICING LESSONS I 

You will learn trouble -shooting and 
servicing in a progressive . You 
will ractice repairs 

will 
the n eta that 

ou construct. eYou ll learn symptoms 
and cap of trouble in home, portable 

cart radios. You ill learn how to 
use the professional Signal Tracer, the 
unique Signal Injector and the dynamic 
Radio Electronics 

a 
Electronics Tester. While you 

are learning in this practical way, f will be able to do many a repair job for 
your friends and nd neighbors, and charge 

which ll far exceed the price of 
the 
will ' help 

-Kit. Our Consultation n 
help you with technical problems 

you may have. 

FROM OUR MAIL BAG 
.1. Stataiti, of 25 Poplar Pl., Water- 

bury, Conn., writes: "I have repaired 
I sets for my friends, and made 

The "Edu -Kit" paid for itself, I 

was ready to spend 1.240 for a Course. 
but I found your ad and sent for your 
Kit." 

Ben Valerie, P. O. Box 21, Magna, 
Utah: 'The Edu -Kits are wonderful. Her 
I am sending you the questions and also 
the answers for them. I have been in 
Radio for the last seven years, but like 
to work with Radio Kits, and like to 
build Radio Testing Equipment. I en- 
joyed every m 

, 

_ to I worked with the 
different 

ne. Also ,like to let 
Signal 

you known that k1 
feel proud of becoming a member of your 
Radio -TV Club." 

Robert L. Shun, 1534 Monroe Ave., 
Huntington, W. Va.: "Thought I would 
drop you a few lines to say that I re- 
ceived my Edu -Kit, and was really amazed 
that such a bargain can be had at such 
a low price. I 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 
Troubleshooting Tester that comes with 
the Kit is really swell, and finds the 
trouble, if there any to be found." 

n UNCONDITIONAL MONEY -BACK GUARANTEE 
Please RUSH my Progressive Radio "Edu -Kit" to me. 
BE SURE TO INCLUDE all the FREE EXTRAS and BONUS RESISTOR and CON- 
DENSER KITS WORTH $7.00. 

MODEL desired 
C Send "Edu -Kit" postpaid. 
C Send 
D Send 

I Name 

Address 

Price 
I enclose remittance in full. 

"Edu -Kit" C.O.D. I will pay postage. 
me FREE additional information describing "Edu -Kits." 

PROGRESSIVE "EDU- KITS" INC. 
1186 Broadway, Dept. 542AE, Hewlett. N. y. 
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Get Into One Of Today's 
TOP OPPORTUNITY FIELDS 

ELECTRICITY 
ELFVISION 

RADIO ELECTRONICS 
Best 

in the Shop -Labs of Oldest, 
st Equipip School E School 
of Its Kind in U.S. 

Founded 1599 OYN 
in Chicago - Electrical and Electronic Center. Prepare for 
a better job and a successful future. Train on real equipment - no advanced education or previous experience needed. 
Lifetime employment service to graduates. Part time em- 
ployment help to students. Finance Plan -enroll now, 
pay most of tuition later. 
FREE BOOK - Mail Coupon or write to address below 
for Big Free Illustrated Book -"Guide to Careers." 

Information comes by mail. No obligation 
and NO SALESMAN WILL CALL. 

COYNE ELECTRICAL SCHOOL 
Chartered as an Educational Institution Hat for Profit 

1501 W. Congress Pkwy., Chicago 7, III., Dept. 82 -A r 
COYNE ELECTRICAL SCHOOL, Dept. 82 -A 

1301 W. Congress Pkwy., Chicago 7, ill. 
Send FREE Book, "Guide to Careers" and details of 
all training you offer. I am especially interested in 
9 Electricity Television Both Fields 

Name 

Address 

City - State 
L. - - -- (1 understand no salesman will caH) - - - --I 

1 

GREENLEE CHASSIS PUNCHES 
Make accurate, finished holes in 11 /2 minutes 
or less in metal, hard rubber and plastics. No 
tedious sawing or filing -a few turns of the 
wrench does the job. All standard sizes .. . 

round, square, key, or "D" shapes for sockets, 
switches, meters, etc. At your electronic parts 
dealer. Literature on request. 

GREENLEE TOOL CO. map 
2028 Columbia Ave., Rockford, Illinois 

16 

...electronics in the news 

the incoming call, preventing the caller 
from disconnecting, and at the same 
time sets off a signal at the telephone 
switching office. The phone company 
then can trace the call. The rest is left 
to police. The service is available only 
to subscribers constantly subjected to 
this type of calls. 

Higher and Higher . . . Yesterday's 
"high- frequency" radio services are 
now becoming low frequencies. A rou- 
tine press release from Bell Telephone 
Laboratories describes a new micro- 
wave system for telephone service (see 
cut) and casually mentions that it op- 
erates in the 11,000- megacycle range. 
This is way above the 4,000 or 6,000 mc 
bands which carry a major share of the 

country's telephone and TV traffic-and 
which are approaching the limit of their 
capacity. At 11,000 mc, radio signals can 
be described as having quasi -optical 
qualities, but it might be more meaning- 
ful to drop the modifier and think of the 
radiation almost in terms of light waves. 
Radio-frequency signals have been gen- 
erated experimentally to almost 100,- 
000 mc. [Continued on page 115] 

Electronics Illustrated 

www.americanradiohistory.com

www.americanradiohistory.com


comparison 
invited 

Browse Through This 
Free 1962 Heathkit Catalog 
It's the world's largest electronic kit 
catalog ... 100 pages describing, 
illustrating, and specifying over 250 different 
kits you need for more fun in your leisure hours 
or to make your job easier. There are Marine, 
Test and Lab instruments .. , Stereo /Hi -Fi . . 

Amateur Radio equipment ... Educational 
Kits ... and many more such as garage door 
openers, radios and intercoms for your home. 
No matter what it is, you'll find it in the 1962 

Heathkit Catalog ... and we guarantee you 
can build it or your money back. Prove to 
yourself that Heathkit can save you up to 50 %! 

Kit GR -91 SWL Receiver, 550kc to Kit 10 -20 Ignition Analyzer, big 5- Kit MI -11 Depth Sounder, indicates 

30mc 5 tubes; easy to build. $5 mo. scope shows trouble spots. Easy to 200' on hard bottom, battery powered. 
$39.95 use. $9 mo. $89.95 $7 mo. $69.95 

Kit GD -71 Telephone Amplifier, use 
your phone hands free! Transistor 
circuit. $19.95 

July, 1962 

Kit AA -100 Stereo 
Combination Am- 
plifier, 25 watts per 
channel, 5 stereo 
inputs. $9 mo. 

$84.95 L 

HEATH COMPANY 
Benton Harbor 39, Mich. 

ORDERING INSTRUCTIONS: Fill 
out the order blank, include charges 
for parcel post according to weights 
shown. Express orders shipped de. 
livery charges collect. All prices 
F.O.B. Benton Harbor, Mich. A 20% 
deposit is required on all C.O.D. 
orders. Prices subject to change with- 
out notice. Dealer and export prices 
slightly higher. 

TEN MODEL NO. PRICE 

Yes, please send me, my free 1962 Heathkit catalog 

NAME 

ADDRESS 

CITY ZONE STATE 
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PRODUCTS 

FOR MODERN 
LIVING 

PLUG -IN TYPE PORTABLE 

A. C. Household Electricity Anywhere 
1 eOu ... in your car, boat or plane. 

8 -RMF (8 volts) 80 to 80 watts. 
Shipping weight 12 iba. DEALER 
NET PRICE .. .833.00 
12T -RME (12 volts) 90 to 125 
watts. Shipping weight 12 lbs. 
DEALER 

loNET 
PRICE.. 

Available .00 

Operates Standard A.C. 
Record Players 
Dictating Machines 
*Small Radios 
Electric Shavers 
Heating Pads, etc. 

Allplans Style Overhead Muslin ender Cab Rat 

TRUCK -BOAT -AUTO 
AIR 

NO PRINTED 
CIRCUITRY 

Excellent Tone. 
Voomlluyymxae. 

and Sensitivity! 
an mrt. station 

powerful. Plts all 
ears and boats. Just. dri11 a 

t 

1.6 tilde In toot and enspend the 
onopiece snit (aerial, ebaaals and speaker) to minutes. Watertight mouot- ingassembly bolds ,atenna upright. Yoke- type 

atra- nsitive radio lb. radio 
tubes sa(2 dooble-Wrtwse). over-sire Alnico 5 PM speaker for full, rich tone. Big, easy -to -read illuminated dial. 

ante no 
tuning 

gray -tan 
Volume 

eledd metal cabinet. 7 gs 
stainless Olinl 

high over -all. Shipping weight 101 Ib.. 
Model TR- 1279lß- 

for 
1CA for '6V Dealer Net Price 

See your Elec- 
tronic Parts 
Dletribetor . . 
Write Factory 
for Free Lit- 
erature . 

1. $496 
í4a.96 

ATR ELECTRONICS, INC. 
fomerly American Television d Rodm Co 

Quollty Products Slade 703) 
ST. PAUL 1, MINNESOTA -U.S.A. 

studying antenna system in Tri- State's 
electronics lab 

ELECTRONICS 
degree in 27 months 
Enjoy higher income . . . advancement. 
Major corporations visit us regularly to 
interview and employ seniors. B. S. DE- 
GREE IN 27 MONTHS in six branches of 
Engineering. IN 36 MONTHS in Busi- 
ness Administration. Campus. Dorms. 
Low costs. Enter quarterly. Write J. A. 
McCarthy for Catalog and Career Book. 

TRI -STATE COLLEGE 
4872 College Avenue Angola, Indiano 

Baia es 
Pamphlets, booklets, flyers, 
application notes and bulletins \' 
available free or at low cost. 

Is There a Future Scientist or En- 
gineer in Your Home? A new booklet 
bearing that name and put out by the 
Battelle Memorial Institute will help 
you find out. Directed to parents and 
youth leaders, it discusses preparatory 
courses, where to seek counsel and 
more. Single copies may be had upon 
written request from the Institute's 
Public Service Office, Columbus, Ohio. 

Here's your chance for a painless - 
in fact, entertaining -way to bone up 
on math. Problematic Recreations is 
a 31 -page booklet of not -too -easy rid- 
dles and puzzles that challenge the in- 
quiring mind. Third in a series, the 
booklet is available free from Litton In- 
dustries, Beverly Hills, Calif. 

Two hi -fi guides for do-it- yourselfers 
have been put out by H. H. Scott (111 
Powdermill Rd., Maynard, Mass.) and 
Allied Radio (100 N. Western Ave., 
Chicago 80, Ill.). Scott's is a free kit - 
builders' brochure that features their 
tuners and amplifiers, with specs to help 
you choose your kit. Allied's booklet 
(10¢) deals with the interior decorating 
angle and tips on component placement. 

Semitronics Corp. has issued a three - 
in -one catalog that includes their line 
of semiconductors, a replacement guide 
and application notes. You can get the 
booklet or its companion wall chart free 
from the company at 370 Broadway, 
New York, N. Y. 

If you're in the market for Rugged - 
ized Yagi antennas for TV or FM, write 
to Taco, Sherburne, N. Y., for their free 
catalog. 

A revised and enlarged edition of the 
Eletronics Data Handbook contains all 
the tables and formulas needed by the 
experimenter. 35 cents. Allied Radio, 
Chicago 80, Ill. 1 
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How to test 
a stereo kit for 

top performance: 

Simply look for this name. 

You don't even have to open the box. If it's a Fisher StrataKit, you already have better 
proof of performance than if you had built any other manufacturer's kit and tested it in 
one of the world's most elaborately equipped audio laboratories. 

How can Fisher make this claim? Very logically. Fisher has one of the world's most 
elaborately equipped audio laboratories. Fisher did build and test everyone else's kits 
before the StrataKit engineering program was finalized. The task then set for Fisher 
engineers was to outclass in every way what they had found in other designs. Which 
they did. They drew on all the knowledge accumulated in the course of 24 years in high 
fidelity and the results are in the box. StrataKits are easier to build than others, the 
StrataKit instruction manuals are clearerthan others, the completed StrataKits have more 
advanced features and perform better than others. And we have yet to hear of some- 
one who could not complete his StrataKit successfully and with the greatest of ease. 

The Fisher StrataKits now at your dealer are the KX- 200 80- watt stereo control - 

..mplifier and the KM -60 FM Stereo Multiplex wide -band tuner. Both sell for $169.50. 
Both are the world's finest in their class. The proof is simply in their name. 

July, 1962 

USE THIS COUPON 
FOR FURTHER INFORMATION 

Fisher Radio Corporation 
21 -55 44th Drive 
Long Island City 1, N. Y. 

Please send me without charge the 
complete Fisher StrataKit catalogue. 

Name 

Address 

City 

FISHER 

gpiti 

lone -State 
Eí711 

l' 
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Build your own superb 

SCOTT KITS! 
HAVE 

FUN._ 

SAVE 

MONEY 
Have fun ... save money ... build the best! Now you can 
get world -famous Scott stereo components in kit form. 
Think of it ... you can build the fabulous new LT -110 FM 
Multiplex Stereo Tuner ... your choice of two complete 
stereo amplifiers, or a preamp and separate power amp ... 
all from H. H. Scott! 
Write today. Find out about these exciting Scott kits. 

Choice of 3 Booklets 
FREE 

O H.1-1. SCOT'17 
H. H. Scott, Inc. III Powdermill Road, Maynard, Mass. Dept. 130 -07 

Send me the booklets checked below: 
20 -page "Guide to Custom Stereo" Complete technical information 

on kits 16 -page booklet explaining FM Stereo 
Name 

Address 

City Zone State 
Export: Mochan Exporting Corp., 458 Broadway, M.Y.C. 

GIANT CB SALE!!! 
Closing out our stock of CB kits. Originally advertised at 
S39.95 up. Complete with power supply, tubes, crystal, 
cabinet, wire, instructions. etc. Less microphone. Note: 
transmitter must be tuned and tested by or under super- 
vision of person holding a first or second -class FCC license. 
All sales final at this price. Thousands now in use. Rush 
your order in today while the supply losts. 

LI 110 VOLT CB TRANSCEIVER KITS $19.95 
12 VOLT CB TRANSCEIVER KITS $22.95 

6 VOLT CB TRANSCEIVER KITS $22.95 
1-13-ELEMENT CB BEAM ANTENNA Reg. $19.95 

(3 or more. $10.99 ea.; 6 er mere, $9.99 ea.) SALE 
(mounts vertically or horizontally) Model BA -27 ... 
COMMAND GROUND PLANE ANTENNA, solid 
Alum. Rods -Reg. $15.95 SALE 

COMMAND 
HOT -ROD CB ANTENNA Reg $11.98 

4 -ft. Continuously loaded fiberglass whip + trunk 
lid mount SALE 
COMMAND CORSAIR Model CCB -1 Reg. $19.98 I-) 
Bumper mount + heavy spring + 102" st. steel 
whip SALE 
COMMAND CORSAIR II Model CBB -2 Reg $22.95 
double bumper mount 1- spring + 102" st steel 
whip SALE 

COMMAND 
STANDARD II Model CS -2 Reg $9.98 

heavy duty body mount + spring + 102" st. steel 
whip SALE 

GENERATOR NOISE SUPPRESSOR Model GNS 
Reg. $3.98 tuneable for CB band (3 or more - 
$1.49 ea.) SALE 
15 -PC. CB SILENCER NIT SALE 
GNS plus Spark Plug & Distributor Suppressors 
plus Hypass Feedthrus 

11.99 

$9.99 

$8.69 

58,99 

$9.99 

$6.49 

$1.99 

03.99 
El RG8u COAXIAL CABLE 100 feet for $7.99 
[1 RGS8u COAXIAL CABLE 100 feet for $2.99 
Check items wanted. Return ad o order with check or money 
order (include postage, excess r r returned). Sorry no C.O.D. 
Ream and Ground planes shipped express collect. 
GROVE ELECTRONIC SUPPLY COMPANY 
4101 W. Belmont Ave., Chicago 41, III. 
7 Rush items checked Send latest CB sale Catalog 
Name 

(please print) 
Address 

City Zone State 

?11 

Electronic 
Marketplace 

Hot ... A line of commercial thermo- 
electric generators that convert heat 
directly into electricity has been an- 
nounced by the Minnesota Mining & 
Mfg. Co. Fueled by LP or natural gas, 
the generators have no moving parts. 
They are expected to be useful for 
operating offshore lights, unmanned 
weather stations and other remote and 

emergency systems, either as a direct 
power source or (more likely) to 
trickle- charge a small nickel- cadmium 
storage battery. Our photo shows one 
of the units (right) used in a forest 
lookout tower to power a two-way radio. 
Available in four output sizes from 2 
to 15 watts, the generators cost about 
$30 a watt. 

Cold ... At the other end of the ther- 
mometer (see above) and with opposite 
electrical action is the first commercial 
thermoelectric ice -cube maker, offered 
by the York Division of Borg -Warner, 
York, Pa. Gone are the compressor, 
evaporator and noisy motor of the con- 
ventional freezer or refrigerator. In 
their place are simple, no- moving -parts 
thermocouples which create low tem- 
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Marketplace 
peratures (by removing heat) when 
electricity is passed through them. The 
machine can produce 30 pounds of cubes 
a day-or a tray of 14 cubes every 38 
minutes. 

Direct refrigeration by electricity has 

been a laboratory plaything ever since 
the effect was observed in 1834 by 
French scientist Jean Peltier. How- 
ever, the concept did not become prac- 

tical until a new family of semiconduc- 
tors grew out of the same research that 
produced the transistor. The favorable 
thermoelectric properties of some ex- 
otic semiconductors turned out to be a 
happy and unexpected bonus. The ice - 
maker is intended for commercial use, 
and its price probably will range in the 
high three -figure bracket. Our photo 
shows two square cooling plates that 
are mounted on top of thermocouples. 
Printed circuitry is used. Note heat 
sink fins on the underside of the plates. 

Small Economy Size . . . A smallish 
two -band transistor radio and a smaller 
stereo phonograph have been joined to 
form the Mini Sterephone -a cigar - 
box entertainment center. Four flash- 
light cells spin 331/3 or 45 rpm records 
while the midget lies down. The unit 
has a 3 -inch speaker and jacks for ear- 
phones or a second speaker. 

In an upright position (right in pho- 
to) , the Sterephone (that's the way they 
spell it) becomes an AM receiver cover- 
ing the broadcast band and short wave 

TV -RADIO Servicemen or Beginners.. , 

Send for oAe 
7- Volume Job -Training Set 

on 7 -Day FREE TRIAI! 
Like Nari* An Electronics Ex 

Answers ALL Servicing Problems QUICKLY... VOL 1-EVERYTHING ON Tv. 

Makes You Worth More On The Job! 
Put money - making, time -saving TV- RADIO -ELECTRONICS know -bow at your 
fingertips -examine Coyne's all -new 7- Volume TV- RADIO -ELECTRONICS 
Reference Set for 7 days at our expense! Shows you the way to easier TV -Radio 
repair -time saving, practical working knowledge that helps you get the BIG 
money! How to install. service and align ALL radio and TV seta, even color -TV. 
UHF. FM and transistorized equipment. New photo - instruction shows you what 
makes equipment "Uck." No complicated math or theory -lust practical facts 
you can put to use immediately right in the shop, or for ready reference at home. 
Over 3000 pages; 1200 diagrams; 10,000 facts! 
SEND NO MONEY! Just mail coupon for 7- Volume TV -Radio Set on 7 -Day 
FREE TRIAL! We'll include the FREE BOOK below. If you keep the set. 
pay only $3 in 7 days and $3 per month until $27.25 plus postage is paid. Cash 
price only $24.95. Or return set at our expense in 7 days and owe nothing. 
Either way, the FREE BOOK is yours to keep. Offer limited, so act NOW! 

"LEARNED MORE FROM THEM 
THAN FROM 5 YEARS WORK!" 
"Learned more from your first two 
volumes than from 5 years work." 
-Guy Bliss. New York 
"Swell set for either the service- 
man or the beginner. Every service 
bench should haw care. " -MeMn 

Mssbruch. Iovn. 

July, 1962 

e 
1455 W. Caggrass Pedlar! Dept. 72-EI, Ert4go 7, hulls 1 

FREE DIAGRAM BOOK! 
We'll *end yo" (hie big book. "150 Radio-Tele- 

on Picture Patterns and Diagrams Explained" 
ABSOLUTELY FREE rust for examining Coyne 's 
7- Volume Shop Library on 7 -Day FREE TRIAL! 
Shows how to cut servicing time by readivg pic- 
ture- patters*, plue eehematir duln 41;:;:?; I V and radio seta. Yours FREE wa 
keen the 7- Volume get or not! Mail soupes 
TODAY! 

EducuHewal look Publishing Division I 
LECTRICAL SCHOOL 

RADIO PRINCIPLES! 300 paps 
It practical e.plenatienc; ban - 
Meek s1 Illustrations. 
VOL. 2- EVERYTHING OR Ti- 
RADIO -FM RECEIVERS; 403 
peas; tatty illustrated. 
VOL. 3-- EVERYTHING ON TV- 
RADIO CIRCUITS! 336 paps; 
bemired% of illustrations. circuit 
teams. 
VOL. 4- EVERYTHING ON SERV- 
ICING INSTRUMENTS! How they 
work, how to use them. 368 
paps; illustrated. 

The First 

Practical 

TV-RADIO- 

ELECTRONICS 

Slap 

.Library! 

pert Right At Your Side! 
VOL. 5- EVERYTHING ON TV 

TROUBLESHOOTING! Covers all 
(roes e1 sets- 437 palm: mat. 
Unbent diaeresis. 

VOL, b-TY CYCLOPEDIA! Quick 
and concisa mums to TV prob- 
lems in lphabstini orde., M. 
shading UHF, Cater TV and 
Transistors; Ml pages. 

VOI. 7- TRANSISTOR CIRCUIT 
HANDBOOK! Practical Rattrwsca 
covering Trensisfar App!lestien,g 
ever 200 Circuit Diagrams; 
410 pages. 

BOOKS HAVE BRIGHT, VINYL CLOTH WASHAME COVERS 

FREE BOOK -FREE TRIAL COUPON! 
Educational Book Publishing Division 
COYNE ELECTRICAL SCHOOL 
1455 W. Congress Parkway, Dept. 72 -El, Chicago 7, III. 

Yes! Send me COYNE'S 7- Volume Applied Practical 
TV- RADIO -ELECTRONICS Set for 7 -Days FREE TRIAL, 
per offer. Include "Patterns & Diagrams" book FREE! 

Name Age 

Address 

City gone... .State 
Cheek here If you want Set sent C.O.D. Coyne pays 

postage C.O.D. nd cash orders. 7 -Day Money -!tack 
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THE MOST COMPLETE 

Television Servicing 
Training IN 10 YEARS! 

Written by a man who has actually 
done the work himself and knows how 
to explain things so you're sure to 
understand, PRACTICAL TELEVI- 
SION SERVICING by J. R. Johnson 

is a big fully revised guide to all phases of television 
servicing. It saves experienced men loads of time and 
serves as a complete training course for beginners. 
Tie "cream" et modern servicing techniques clearly explained. 

448 pages, over 325 illustrations bring you full, easily understood 
details on servicing tuners; video, IF, detector and audio sections; 
sync and sweep circuits; picture tubes; power supplies; antennas 
(including helpful installation tips); quick troubleshooting techniques; 
component replacements . and all the rest. Actual case histories 
and common TV faults are explained section by section. In addition, 
a chapter on Color TY principles brings you up -to -date in this 
important field. 

-TRY IT 10 DAYS ... see for yourself!- Ifl 
Dept. PR -72 11623900 Holt, Rinehart and Winston, Inc. 
P.O. Ron 2334, Grand Central Station 
New York 17, New York 

Send new, revised PRACTICAL TV SERVICING manual for 10 -day 
FREE EXAMINATION. If I decide to keep book, I will then send 
you $7.95 plus postage in full payment. If not, I'll return book 
and owe nothing. (11709859) (SAVE! Send $7.95 with order and 

repay postage. Same 10 -day return privilege with money funded). 

Name 

Address 

City, Zone, State 
OUTSIDE U.S.A.-Price $8.45 cash with order. 10 -day return 
privilege with money refunded. Above offer expires March 30, 1963 

KÜHN RECEIVING "EQUIPMENTED 

MOBILE 
FIXED 

CONVERTERS 

POLICE 
FIRE 
COMMERCIAL 
CITIZEN'S 

BAND 

345A 
Complete 

$29.95 

A new high gain 
Crystal Controlled 
Converter. Excel- 
lent sensitivity 

Rugged - 
struction ... Easy 
to install. De- 
signed for stan- 
dard transistor 

radios. Re- 
quires high 
voltage 

n 
supply. 

2 -54 MC or 150- 
162 MC. 

KUHN CONVERTERS . . . the most advanced line 
. . . designed for optimum performance. 

348A 344A 
Complete Complete 

$34.95 $23.95 

Transistorized, di- 
rectly tunable Converter. 
Powered with self -contained 
mercury 

and 
Excellent sensi- 

tivity d stability. Designed 
for car, home or portable re- 
ceivers. Two types available: 
Aircraft VHF 115 -130 MC or 
150 -162 MC. 

A new low cost 
Crystal Controlled Converter 
designed for use with standard 
transistor ear radios. Operates 
directly from 12V DC. Rugged 
construction. Good sensitivity. 
Range 2 -54 MC. 

ORDER TODAY or 

SEND FOR FREE 

CATALOG ... con- 
taming complete 
information on a 

full line of 
CONVERTERS AND 

RECEIVERS FOR 

EVERY APPLICATION 

315A Complete $14.95 
A low cost Tunable Con- 
verter for any 10 MC 
area of: 28 -54 MC. Air- 
craft VHF, or 150 -160 
MC. Easily installed. For 
use with home or auto 
sets. 
318A Directly Tunable 
Converter. Available in 
four ranges: 26 -30 MC. 
30 -50 MC. 115 -130 MC, 

pl150 -180 MC. Com- 
ete $21.95 

20 GLENWOOD 
CINCINNATI 17, 

OHIO 

Marketplace 
from 3.9 to 12 mc. There's both a built - 
in ferrite antenna or a collapsible rod. 
An additional feature is a socket for a 

117 -VAC adaptor. About $80. Hoffman 
Electronics, Los Angeles 7, Calif. 

Stereo Lash -Up . . . Now there's an 
easier way to inter -connect a stereo 
mixer to any three- conductor dual input 
recorder -stereo or mono. It's with a 
molded cable assembly (see photo) that 

has a 3- conductor phone plug on one end 
and two color -coded phono plugs on the 
other. The leads are shielded and have a 
clamp which prevents them from pull- 
ing apart. The price is $4. Switchcraft, 
Inc., 5555 N. Elston Ave., Chicago 30, Ill. 
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Market 
The Quints . . . Five speakers do the 
work in the slim Sound Panel by Olson. 
Five inches deep, the system contains 
two 8 -inch free -cone speakers, two 
8 -inch mid -ranges and a 31/2 -inch 

tweeter. The unit can be used as part of 
a room divider (two would make a 
stereo divider, we suppose) . The finish 

is walnut. About $50. Olson Electronics, 
Akron 8, Ohio. 

Signal Source ... The Conar 280 is a 
kit that makes receiver checking and 
alignment routine jobs. It's a signal gen- 
erator that furnishes modulated or un- 
modulated RF from 170 kc through 60 

me on six bands, and a 400 -cycle signal 
for audio testing. Big, easy -to -read dials 
cover the front panel. Kit price is $22; 
wired price, $30. Conar Div., National 
Radio Institute, 3939 Wisconsin Ave., 
Washington 16, D. C. 

The 
"PROFESSIONAL" 

Series- designed for 
the perfectionist seeking 

the finest in TV performance. 
Easy to assemble. No technical 
knowledge required. An ideal 

"Learning" Kit with a Complete 
Course of Study is available. 

Also available: 

WIRED 
CHASSIS 
for custom 

installations 
with a choice 

of vertical or horizontal 
controls and the newest 

19 ". 23" or 27" 
Picture Tube. 

A few of the Professional Quality Features: 
Choice of push -pull 10 -watt audio or output 
to your Hi -Fl system . . D.C. restoration 

Ultra- linear sweep circuits ... Newest 
Standard Coil Model PKO Automatic Fine 
Tuner ... Super -sensitivity for fringe areas 

. Complete line of Accessories for Custom 
Installations. 
Choice of 19 ", 23" or 27" CRT. Prices range 
from $119 to $199. 

U.S. Armed Services and over 4000 schools and 
colleges have selected Transvision Receivers for 
educational television. 

9Hl usl d sn elec drowsics? 
Learn the basic principles of elec- 
tronics from the Course available with the Kit. 

F',p 
awe 

July, 1962 

Grey Oaks Arose, 
Yonkers, New York 

YO 500 

On Easy "Pay 
As You Wire" 

Terms. Only $15 
for the Starting 

Package! 

Beautiful Cabinets 
designed to enhance sound 
quality and blend with 
modern decor. For TV or 
combination TV and Hi -Ft. 

ASSEMBLY MANUAL -$2 

See how easy it is to 
assemble the Trans - 
vision Kit. Cost of 
Manual refunded on 
purchase of Kit. 

START NOW - MAIL THIS COUPON - 
TRANSVISION Electronics, lee., Grey Oaks Avesse. Yonkers. New York Dees. EI -7 
_; Sand Free I2 -page Catalog Enclosed is $2. for Assentbfy Imtrudiaa so that I might 
see how easy it is to assemble the Transvision Kit. I understand that this will be refunded if I purchase a kit. 

Enclosed is $13 for the Skirting ackoge. I understand that I can buy packages one at a time 
as I wire. (Models range tram $119 to $199.) 

Name Address 

City Zone State 
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Marketplace 
A Radio for Alice ... Like Alice, tran- 
sistor radios are very nearly shrinking 
out of sight. The line about their being 
as small as a pack of cigarettes needs 
modification. The Micronic Ruby, a new 
Japanese job, is more the size of a 
lighter. Although it contains seven tran- 

sistors, a loudspeaker and two batteries, 
the set is less than 2 inches long, about 
13/4 inches wide and a shade under an 
inch thick. It weighs three ounces. The 
manufacturer is Standard Radio Corp. 
of Tokyo. It's not yet on the market in 
this country. 

More XTL's . . . Interference on the 
Citizens Band getting you down? If 

your transceiver is a one- or two -chan- 
nel rig, you can add the Regency CS-6 
Crystal Switcher. The outboard unit 

contains six pushbutton -selected crys- 
tals to give you crystal control on that 
many channels. The switcher attaches to 
the bottom of mobile transceivers or to 
the top of fixed -station equipment. No 
changes are required in transceiver cir- 
cuitry; it's just a plug -in operation. The 
unit also is adaptable to ham transmit- 
ters. The unit has a plastic tape above 
the selector buttons for marking chan- 
nel numbers in crayon. The tape can 
be wiped clean when changing crys- 
tals. Less crystals, the price is about 
$20. Regency Electronics, Inc., 7900 
Pendleton Pike, Indianapolis 26, hid. 

Unfair to Fish ... but great for small - 
boat owners. The Aqua -Probe is a tran- 
sistorized depth- and fish -finder that's 
priced just under $100. The heart of the 
unit is a bronze -encased transducer and 
an air -cushioned crystal enclosed in a 

rubberized coating. Extensive filtering 
and shielding eliminates much interfer- 
ence from the boat's engine. Our photo 
shows the hooded indicator head, which 
is easy to read even in bright sunlight. 
Columbia Hydrosonics Corp., Freeport, 
N. Y. 

Pocketful of Pep ... A 11 -watt (1,500 
milliwatt) handi -talkie has appeared on 
the CB scene, bearing the name Ross 
400. Fifteen times more powerful than 
the usual 100 -mw CB and license -free 
handi -talkie, the Ross 400 offers reliable 
communication up to about 5 miles. The 
set uses 15 transistors and one diode, 
and can be powered by either recharge- 
able nickel -cadmium batteries or pen- 
light cells. A regular CB license is re- 
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NOW... RCA 

OFFERS A COMPLETE 

SELECTION OF 

HOME TRAINING 

COURSES IN 

ELECTRONICS 

TELEVISION 

SERVICING 
10 study groups total- 
ing 27 lessons plus 6 
complete kits for con- 
struction of a modern 
television receiver! 

COMMUNICATIONS ELECTRONICS 
9 study groups! 18 lessons! Covers oscillators, 
power amplifiers, AM, FM, SSB, Mobile 
Radio- prepares you for an FCC license! 

COMPUTER PROGRAMMING 
5 study groups totaling 11 complete lessons, 
in pr-nciples and techniques of programming 
business computers! High School graduation 
and 1 year business experience required. 

Practical work begins with the very 
first lesson! Voluntary tuition plan! 
No long -term contracts to sign! No 
monthly installment payments. Pay 
only for one study group at a time 
if and when you order it! 

Build your future 
in electronics now! 

SEND FOR THIS 

FREE HOME STUDY 

CATALOG TODAY! 

Just fill out this card and drop 
it in the mail. 

RCA INSTITUTES, INC.,Dept. E1 -12 

A Service of Radio Corporation of 
America, 350 West Fourth Street, 
New York 14, N. Y. 

The Most Trusted Name 
in Electronics 

AUTOMATION 
ELECTRONICS 

5 study units of 4 lessons each! 
Covers electronic devices used in 
industry to achieve automatic 
control of production systems 
and processes! 

URCA INSTITUTES, INC., Dept. EI -72 

A Service of Radio Corporation of America 
350 West Fourth Street, New York 14, N. Y. 

610 South Main Street, Los Angeles 14, Calif. 

Without obligation, rush me the FREE 64 -page illustrated book describing 
electronic training program (check one). No salesman will call. 

Home Study School Los Angeles Resident School 
New York Resident School 

your 

Name Age 
(please print) 

Address 

City Zone State 

Veterans: Enter discharge date 

CANADIANS -Take advantage of these same RCA courses at no additional cost 
No postage, no customs, no delay. Enclose this card in envelope and mail to: 
RCA Victor Company, Ltd., 5581 Royalmount Ave., Montreal 9, Quebec. 
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RCA TRAINING CAN BE THE SMARTEST 

INVESTMENT YOU EVER MANE 

HOME STUDY SCHOOL 

With RCA Institutes Home Study training, you set 
your own pace in keeping with your ability, finances 
and time. All equipment and components provided 
are brand new and of prime quality ... and you 
never have to take apart one piece to build another. 

Most Important To You, RCA offers a liberal Volun- 
tary Tuition Plan -the most economical home study 
method available because you pay only for lessons 
as you order them ... one study group at a time! If 
you drop out at any time, for any reason, you do not 
owe RCA one penny! No other obligations! No 
monthly installment payments! Licensed by the New 
York State Education Department. See reverse side 
for list of courses. 

RESIDENT SCHOOLS 

If you prefer you may attend classes at one of RCA 
Institutes Resident Schools in either Los Angeles or 
Nei, York City. Co- educational Day and Evening 
Classes. Free placement service. The following 
courses are available at either resident school: 

CHOOSE FROM THIS LIST... 
Course Qualifications Length o 

Cogturse 
f 

A 
Advanced Electronic 
Technology (T3) 

Nigh School grad, with 
AI ebra, Physics 

or Science 

Day 24 yrs. 
Eve. 58 yrs. (N.5.) 

4th 505.(1.5.) 

B 
Television and General 
Electronics (V71 

2 yrs. 05gh School, 
with Algebra. Physics 
or Science 

Day 14 yrs. 
Eve. 4th yr(L.A.).) 

3 yrs. (L.A.) 

C 
Radio and Television 
Serviang (Y31 

2 yrs. Nigh School, 

or Scielgebra. 
Physics 

D 9 mos E: 214. 
y (N.Y.) 

11/2 yrs. (L.A.) 

D Transistors Radio background Eve. 3 mos. 

E 
Electronic 
Drafting IV -11 V -l2) 

2 yrs Nigh School. 
with Algebra. Physics 
or Science 

Eve. 
Basic. 1 yr 
Advanced: 2 you. 

F Color Television Television background Eve 3 mos. 

G 
Radio Telegraph 
Radrating IVap) 

2 yrs High School, 
with Algebra. Physics 
or Science 

MS V mos. 
Eve. 234 yra. (N.Y. 

1Y yes. (LJ1) 

H Computer 
Programming (C -1) 

College Graduate or 
Industry sponsored 

Eve. 24 weeks 
Sat 30 weeks 

I Technical 
writing (VIO) 

Ni h School Coudait. g 
uay a mua.ry.w.) 

Eve. 21/2 50..(1.5.) 
3 mos: (N.Y.) 

Automation 
Electronics i V. 141 

aacegrouna in Remo 
Receivers and 
Tldn51S10f5 

Eve. 9 mos. (0.5.1 
Sat. 44 weeks N.Y.) 

( 

K Digital Computers Electronics background Eve. 3 mos. (L.A.) 

L Preparatory Math I 
Physics (P -0) 

I yr. Nigh School Day 3 mos. 
or 6 mos. 

M Preparatory 
Mathematics (POSI 

I yr. Nigh School Eve. 3 nips. 

BUSINESS REPLY MAIL 
No Postage Stamp Necessary if mailed in U. S. 

Postage will be paid by - 
RCA INSTITUTES, INC., Dept. EI.72 

350 West Fourth Street 
New York 14, N. Y. 

FIRST CLASS 

PERMIT NO. 

10662 
NEW YORK, N. Y. 

SEND FOR THIS FREE 

ILLUSTRATED BOOK 

DESCRIBING RCA 

RESIDENT 

SCHOOLS. 

Fill in the 
other side of the 
card and check 
Resident 
School. 

RCA INSTITUTES, INC., Dept. E1.72 
A &.cSoeE of Radio Corporation of 

300 W 4th St.. N. Y. 14, 
S Alain St , L. A. 14, Cal. 

I stes1 NaoTac 
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Marketplace 
quired. The price (less batteries) is 

about $165. Ross Labs, 124 Lakeside 
Ave., Seattle 22, Wash. 

The Combo ... If you put a Japanese 
girl, a radio and a camera together, what 
do you have? A Japanese girl and a 
Ramera, that's what. And it's just what 
our photo shows. The Japanese -made 

Ramera has a six- transistor radio with 
21A -inch speaker at one end and a 16mm 
still camera at the other. Now you can 
charm your subjects with music while 
you shoot them. $49.95. Silver Bells 
Limited, Box 982, Carmel, Calif. 

[Continued on page 103] 

July, 1962 

EASIEST TO BUILD 
LAYER RUNT] 
COLOR GUIDE 

DE LUXE HI- FIDELITY 

KITS 
IOIGTK 
FM TUNER 

Finest tuner kit offered! "Standard Call" tuning unit- to pee -wired, 
gnu and can be tuned -in as soon as completed, without 

Lwo ionel adjustments. Better reception than tuners coating 2 
or 3 times as much. Latest ehealts, matched crystal diode detec- 
tor, Foster Seeley Dlalrtminator, AFC Electronic Tuning Eye. 
Quiet, iece-Wally t, drift-tree. Simply and assembled by anyone 
with screwdriver, pliers and soldering Iron. Step-by-stet/ instruc- 
tions Model 101GTH, only $66.66 

20 WATT STEREO AMP. 
De Luxe stereo at half the cost! Two 
10 watt channels with 2 pre -amps. 40 
watts peak. Fre. Res. t0.5DB. 20- 
20,000 CPS. Complete controls 
2OLJK 

10 WATT AMPLIFIER 
With built-In pre amp watts peak. 
Fre. Res. M 1DB. 20-20,000 
Inputs. Output: 4, 8. 16 ohms. Auto- r í 

Loudness- Control. matte 

Many other kits available-- 
Al dealers or sent prepaid with check or M.O. 

RNN! 
GROMMES í01v. of Preclelon Elactronlcs, Inc. 
9101 -T King Ava., Franklin Park, III. 

Please rush details on Gromme KIt Line. 

Knee 
Address 
City Std 

Over 15 Years 

Selling Electron Tubes 

Direct to You .. . 

At Low, Low Prices; 

RAD -TEL'S 

BRAND NEW TUBES 

UP To 75% OFF 
One Year Guarantee - Fast One Day Service 

REE'Trouble Shooting Guide! 
Tube and parts circular! 
Send today!! 

Over 500 types in stock at all times. 

Nit affihated e:th an? éther rnaa orde. :.mnan,. 

RADTEL TUBE CO. 
DEPT E1-762 55 CHAMBERS STREET. NEWARK 5. N I. 
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- ' t 
r? 1.....x`.4. 1 

BEST BUYS IN STEREO AND MONO HI -FI 
New 
Transis- 
torized 
Stereo/ 
Mono 
4 -Track 
Tape I 040:4 : I 

Deck ©j RP100 
Semikit (elertrnnics in kit 
form) $299.95 Wired $399.95 

28W Integrated 
Stereo Amplifier HF81 
Kit $69.95 Wired $109.95 

Stereo 
Power 
Amplifiers 

Kit 
100W HF89: $99.50 
70W HF87: $74.95 
28W HF86: $43.95 

New FM -AM Stereo Tuner ST% 
Kit $89.95 Wired $129.95 
Incl. FET 

FM Tuner HFT90 
Kit $39.95 Wired $65.95 
Incl. FET Metal Cover $3.95 

AM Tuner HFT94 Incl. FIT 
Kit $39.95 Wired $65.95 

Wired 
$139.50 
$114.95 
$ 74.95 

NEW FM- Multiplex 
Autodaptor MX99 
Kit $39.95 Wired $64.95 
Cover Optional, $2.95 
(Patents Pending) 

New 70 -Watt Integrated 
Stereo Amplifier ST70 
Kit $94.95 Wired $149.95 

voissimmoiliss 
-ü11 w 

'New 40 -Watt Integrated 
Stereo Amplifier ST40 
Kit $79.95 Wired $129.95 

Stereo Preamplifier HF85 
Kit $39.95 Wired $64.95 

Bookshelf Speaker System 
NFS1 Kit $39.95 Wired $47.95 

BEST BUYS IN CITIZENS TRANSCEIVERS, HAM GEAR, RADIOS 

Citizens Band Transceivers 
from 
Kit 
$59.95 
Wired 
$89.95 

New 60W CW Transmitter :723 
Kit $49.95 Wired $79.95 

NEW Walkie- Talkie 
Citizens Band 
Transceiver #740 
Kit $54.95. 
Wired $79.95. 
Complete with 
rechargeable 
battery & charger. 

BEST BUYS IN TEST EQUIPMENT 

New Metered 
Variable AC 
Auto -Transformer 
Bench Supplies 
Model 1073 
(3 amps) 
Kit $35.95 Wired $47 95 
Model 1078 (7,n amps) 
Kit $42.95 Wired $54.95 

44844444W 

Tube 1_ 
Tester 
=625 
Kit $34.95 Wired $49.95 

6- & 12V 
Battery 
Eliminator 
& Charger 
=1050 
Kit $29.95 
Wired $38.95 

Extra -filtered -tor 
transistor mint. =1060 
Kit $38.95 Wired $47.95 

Peak -To -Peak 
VTVM =232 
& Uni- Probe W 
Pat. = 2,790,051 
Kif $29.95 
Wired $49.95 

VTVM 221 
Kit $25.95 Wired $39.95 

RF Signal 
Generator 

324 
Kit $26.95 
Wired $39.95 

NEW AC 
Volt -Watt 
Meter X260 
Kit $49.95 
Wired $79.95 

DC -5 MC 
5' Scope =460 
Kit $79.95 
Wired $129.50 

5" Push -Pull Scope =425 
Kit $44.95 Wired $79.95 

1000 
Ohms/ s/ 
Volt 
V -0 -M =536 
Kit $12.90 
Wired $16.90 

Multi - 
Signal 
Tracer 
:145A 
Kit $19.95 
Wired $28.95 

EXCELLENCE 

IN 

CREATIVE 

ELECTRONICS 

Over 2 MILLION 
EICO instruments in 
use throughout the 
v.orld. Compare, !eke 
them home - right 
"off the shelf" - 
from 1500 
neighborhood 
dealers. most of 
whom offer 
budget terms. 

EICO, 3300 N. Blvd., L.I.C. describing 1. over 
p Send free products, free Stereo 

:106 uide. 
free Short Course for 

Ni-Fi eerie, of nearest 
Novice License, 

Send new 36-page 
1 

' GUIDEBOOK 
EICO dealer. 

HI -F for which I 

postage & handling 
enc ose C 

Name_ .......... ............................... ..... 
1 Address ................. 

......... 

Zone. State ..._ 

Add 5% in the West 

Listen to the EICO Hour, WABC -FM, N. Y. 95.5 MC, Mon. -Fri., 7:15 -8 P.M. 

28 
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THE x TJ X ME 
Complete plans for a bookshelf hi -fi speaker system 

that you can build for under $15. 

By Larry Klein, Technical Editor 

July, 1962 

THE sound quality of the Duoflex speaker system belies its sim- 
ple construction and modest cost. A striking cabinet design 

enables the speaker to fit harn-_oniously into the decor of any 
living room or den -either as a solo unit or a stereo pair. And its 
small size means the Duoflex can sit conveniently on a bookshelf, 
which is not the case with many units bearing the bookshelf label. 

Though the acoustic design of the Duoflex is complex, only the 
components, some basic woodworking tools and a few hours of 

your spare time are required :o duplicate the superb results 
achieved by our prototype. Any extended -range 8 -inch speakers 
with a free -air resonance around 65 cps will produce good results 
in the system; however, the specific speakers installed in the 
prototype (see Parts List) , gave excellent results at a cost of 

n 
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A rotary saw hole -cut- 
ter-or similar tool -is 
used to make the front 
panel cutout sections. 

only $9 a pair. This leaves you some $6 
for lumber and miscellaneous items in 
order to bring in the basic system for 
$15. 

If you want to add an extra shimmer 
to the highs, you can install a tweeter. 
They are available as cheaply as $2. We 
chose an excellent miniature unit that 
sells for $3.60 (see Parts List) . The 
crossover network -capacitor and 
hand -wound coil -will run you less 
than $1. Warning: don't use a standard 
crossover as it will not match the 
speaker impedances. 

For a full discussion of the system's 
acoustic design, see the Tech Editor's 
Test Bench in this issue. 

Constructing the cabinet is a simple 
job. The exploded view of the cabinet 
is self -explanatory. Only a few notes 

Before installing the speakers, rub your finger vig- 
orously around the speaker cones' corrugated rim. 

30 

are required. You can use 3/4" plywood 
or Novoply and finish as desired but the 
dimensions must not be varied from 
those shown. All joints should be se- 
cured with both glue and screws to 
make them as rigid and airtight as pos- 
sible (the back panel is an exception, 
being held in place with wood screws 
only) . If you go in for fancy woodwork- 
ing, you can make miter rather than 
butt joints. The bottom of the baffle 
board and back panel are secured with 
screws brought up through the bottom 
panel. 

The speakers, before installation, re- 
quire a simple treatment to lower their 
resonance. As sold, they have a free -air 
resonance of about 75 cps. You can 
bring this down substantially by run- 
ning your finger around the outer edge 
suspension of the cone (see photo) . Use 
moderate pressure, but avoid tearing 
the cone. Two minutes of rubbing will 
reduce the resonance to around 65 cps, 
which provides an improved bass re- 
sponse. 

The grille cloth may be any acousti- 
cally transparent material mounted 
with tacks or staples. After the grille 
cloth is in place, use 1" or 3/4" wood 
screws to mount the speakers, taking 
care to center them over the baffle cut- 
outs. 

The tweeter may not be required by 
your ear since the 8 -inch speakers speci- 
fied have a fairly extended treble re- 
sponse and produce a nicely balanced 
sound in the Duoflex cabinet. If you 
don't add a tweeter, you naturally omit 
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CAPACITOR 

TWEETER 

COIL 

WOOFERS 

Full L-C crossover with tweeter control is wired 
as above. The woofers are connected in parallel. 

PARTS LIST 

Lumber -Approx. IO square feet of 3/4" plywood or 
Novoply. Finish as desired 

Speakers -Two r Norelco speakers (AD -3800) 

available from Olson Electronics, Stock #5 -278 

(2 for $9) 
Optional -2" tweeter (Olson, S -345; $3.60); 4 mf 

non -polarized capacitor (Olson, C -958; 39c); 

Coil, if used, 3/4 lb. spool of #18 enameled solid 
copper wire 

The wiring diagram below shows the speak- 
ers and a tweeter wired with a capacitor 
only. If a coil is added. insert it at the point 
marked X between the capacitor and the 
right -hand speaker. The size of the tweeter 
cutout depends upon the tweeter that is 

selected. The suggested tweeter (see above) 
takes a 13/4" diameter hole. If a tweeter 
is not used, do not cut the tweeter mounting 
hole shown in the front panel cutout plans. 

GLUE 
41. 
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the tweeter opening in the front panel. 
However, if you do like extended highs 
almost any type and impedance tweeter 
may be used. Horn types and 4 -ohm 
tweeters may require an attenuator, 
such as the 50 -ohm pot shown in the 
diagram. If the control action is too 
abrupt, try a 25 -ohm pot instead. The 
recommended tweeter does not need a 
potentiometer. 

A sealed -back tweeter may be 
mounted inside the cabinet, using the 
manufacturer's recommended opening, 
but a tweeter with the rear of the cone 
exposed should go on top of, or along- 
side the speaker cabinet to avoid inter- 
action with the 8- inchers. 

The crossover should be about 5 kc, 
even though the tweeter manufacturer 
may recommend a lower figure. A single 
non -polarized paper or oil capacitor 
hooked up as shown in the cabinet dia- 
gram provides a high -pass filter. This 
means that only highs are allowed to 
pass through to the tweeter, while the 
8 -inch speakers get both the highs and 
lows. A 4 -ohm tweeter requires an 8 
or 10 mf capacitor, an 8 -ohm tweeter a 
4 mf capacitor. A 16 -ohm tweeter uses 
a 2 mf capacitor. 

A full inductance- capacitance cross- 
over provides improved performance in 
the mid -frequencies. The L -C crossover 
not only keeps the lows out of the 

The author's prototype 
had front panel remov- 
able. Here the cabinet 
is being lined with a 
layer of glass wool. 

tweeter but in addition prevents the 
highs from reaching the 8- inchers. The 
capacitor values for the L -C crossover 
are the same as given above and depend 
on tweeter impedance. 

The .13 millihenry coil which is con- 
nected in series with the woofers is 
made by tightly winding about 100 turns 
of #18 enameled wire on a 11/2" length 
of 1" wooden dowel. The end pieces of 
the coil form are made of 2" discs of 
Masonite or any other flat nonmetallic 
material. You can cut out the discs with 
the same hole cutter used for the cabi- 
net's baffle openings. Do not screw or 
nail on the disc end pieces; use glue. 

After the speakers are wired, it's a 
good idea to check their phasing. Do 
this by connecting a flashlight battery 
across the speaker leads. Both cones 
should move either in or out at the mo- 
ment of contact. If the cones move in 
opposite directions, switch the leads 
going to one of the speakers. 

The coil may be held in place by loop- 
ing a length of tape around its middle 
and stapling the tape to the cabinet wall. 
After the speakers are mounted, line 
the inside of the enclosure and the back 
panel with a 1 -inch layer of glass wool 
(fiberglass) . Ordinary lamp cord is fed 
through a 1/4" hole drilled in the back 
panel for connection to the 4 -ohm taps 
on your amplifier. 
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YJIOPY 
00,0 

x377 

By C. M. Stanbury II 

Advice and current listening 

information are the attractions 

offered by SWL and DX organizations. 

AFAMILIAR landmark for many years in the short -wave listening and DX 

picture has been the radio club. Ever since the 1920's we have had at least 

a few, and sometimes more than a few, organizations made up of members with 

the common interest of radio listening. They've played an important role in the 

development of the hobby to which they're dedicated, and the future looks prom- 

ising to them. 
The single factor that makes radio clubs truly useful and holds them together 

for long periods is the mimeographed bulletin which carries the latest listening 

information -new stations to be DXed, frequencies, time schedules. Though a 

common interest in radio in general, and listening in particular, might pull a 

group of enthusiasts together (as it did in the early days of broadcast radio) , the 

club thus formed has to make some useful contribution to its members to remain 

long in existence. That useful contribution is what comes out of the mimeograph 

machine, a piece of equipment that could be called the cornerstone of radio clubs. 

Oftentimes, an experienced and active DXer discovers his own listening infor- 

mation is a step ahead of what he gets from his clubs, but the general listener 

and the novice find the bulletins (along with articles in such publications as EI) 

of great value. And most listeners fall in the latter categories. 
In a way, radio clubs are unique. Their members may be scattered all over the 

country or the world, and few of them ever see each other. The fraternal bond is 

cemented together by postage stamps. 
Which club should you join, and what happens when you do become a mem- 

ber? To make your decision, you should first determine your own interests. Do 

you like to specialize in certain bands, or are you an all -band man? Some clubs 
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Typical dedicated club editor is multi -lingual 
Bob Newhart of the American SW Listeners Club. 

specialize in one or more bands (the 
broadcast band, for instance) , while 
others attempt to cover the whole listen- 
ing range. The chart we present with 
this article indicates which clubs spe- 
ciali7e in what bands, if any. Choose the 
one with interests matching your own. 

A sample copy of a club's bulletin 
traditionally serves as kind of a pro- 
spectus for the group. Any of the clubs 
will send you a sample for a small fee - 
15 to 25 cents. 

After you send in your dues you are 
likely to receive a membership card. 

Some clubs offer their 
members stationery 
with engraved letter- 
head for personal use. 

some fact sheets about the club, pos- 
sibly some general how -to-DX hints, an 
offer to sell you stationery engraved 
with the club's letterhead for your own 
correspondence, and the current issue 
of the club's bulletin, which you will 
continue to get every month. (The ex- 
ception here is the National Radio Club, 
which publishes its DX News on a 
weekly schedule in fall and winter.) Be- 
sides the previously mentioned station, 
frequency and time information, the 
bulletin probably will carry some bet- 
ter- than- average loggings by other 
members and some views on the state 
of the world of radio, usually expressed 
by the bulletin's editor. 

From time to time you may be asked 
to take part in club elections (by mail) 
and some clubs have annual conven- 
tions to which you will be invited. Only 
a fraction of the membership normally 
attends these get -togethers because 
of geographic distances. 

If the club and your hobby are im- 
portant to you, of course, you'll want 
to take a more active part in its affairs. 
There is one important way to do this: 
submit reports on your listening activi- 
ties and DX catches. The editor of your 
club bulletins will be overjoyed to re- 
ceive your dispatches because this is 
how he gets his news, other than from 
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Club success usually hinges on rapid dispatch 
of mimeographed sheets carrying listening news. 

his own listening activities. The fact 
that far -off Radio Umlang is now being 
received in your area makes a nice item 
for the club bulletin. 

For the average member, the opera- 
tions of a radio club may seem relatively 
simple. But from the standpoint of 
those who are trying to keep a club to- 
gether and operating, life is not so se- 
rene. As a veteran listener and after 
having served as an editor for four 
clubs, I've seen both sides of the pic- 
ture. 

The key man in any radio club is a 
gent who may have any one of several 
titles - Editor, Publisher, President or 
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perhaps Executive Secretary. His job is 
to put together and send out the club's 
key product -its bulletin. While quality 
and quantity of the news is important, 
the speed with which it is put in the 
hands of members is what will make or 
break the club, and perhaps the Pub- 
lisher's back. The factors he has to 
wrestle with include how fast his mem- 
bers send in their individual reports, 
how close or far away his sub -editors 
are and how fast they send in their ma- 
terial, time consumed in typing and run- 
ning off stencils and, finally, the proper 
assembly of bulletins, folding and 
stuffing them in envelopes and mailing 
them. All these tasks have to be worried 
with and performed in this individual's 
spare time. It's no wonder that a mere 
description of the job sends many inter- 
ested applicants scurrying for cover, 
and that a few months of doing the work 
eliminates most others. 

This leaves only a few individuals 
who have the time and the required de- 
votion to the hobby to carry out the job. 
As a result, most clubs follow a general 
pattern. One is formed. If the Editor - 
Publisher is efficient and really inter- 
ested, it survives. 

Some clubs have a constitution and a 
board of directors who work with (and 
sometimes against) the Publisher. Con - 

[Continued on page 108] 

RADIO CLUBS 
OF NORTH AMERICA 

Club Bands Annual Sample 
Covered Dues Bulletin 

American Short Wave SW, BCE, $2 .15 

Listeners Club FM, TV, 
46C Parkway Village hams 
Cranford, N. J. 

Canadian DX Club 
24 Briscoe St., West 
London, Ont. 

Midwest DX -SW Radio 
Club 

2100 W. William St. 
Decatur, III. 

National Radio Club 
Box 63 
Kensington Station 
Buffalo 15, N. Y. 

Newark News Radio Club 
215 Market St. 
Newark, N. J. 

Universal Radio DX Club 
109 Mesa 
Vallejo, Calif. 

all $350 15 

SW $250 

BCE $'1 .2S 

all $5 25 

currently inactive 
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how HEART PACERS work 

B HE MAGIC WAND of modern medical electronics is, by any accounting, 
y the heart pacer. This device, simulating the action of a natural bundle 

of fibers that makes the heart beat, has given new hope and additional years 
S. of life to hundreds of heart patients. Men and women, and children, too, 

with defective hearts have been relieved of the ever -present fear that the 
D next minute might be their last. 
a Yet when you examine a heart pacer in detail you realize not only that it 
y contains no magic; there isn't even anything new in its circuitry. There 

are two general types of pacers. One operates outside the chest cavity, the 
d other inside. 

Our lead photo shows an external pacer made by Westinghouse. It con - 
P lists of a small metal box with carrying case and two output leads that termi- 
u nate in disc electrodes positioned on a patient's chest. Alternatively, the 

leads can be tough Teflon -coated wires which are passed through the patient's 
s chest wall and attached directly to the heart. 
9 The second type of pacer is a miniature unit which is placed permanently 
I inside the chest cavity with its leads sewn to the heart. 
o That bundle of fibers we spoke of is the heart's natural pacemaker. Located 
y in the upper right portion of the heart, it triggers your heartbeat by sending 
e forth a series of electrical signals. The electrical properties of the body have 

been known a long while. As a biology student, you may have made a frog's 
leg twitch by shocking it. It is when the natural pacemaker can't get its signal 
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through or falters that the electronic pacemaker comes to the rescue. 
The basic pacer circuit (see schematic) is less complicated than a one -tube 

radio. A typical unit employs a transistorized blocking oscillator powered 
by a 10 -volt battery and having a maximum output of 27 volts at 270 milliamos. 
The pulses produced by the circuit can be varied in width from 2 to 6 milli- 
seconds and pulse rate is adjustable from 25 beats a minute through the 
adult norm of 55 -70 up to 250 bpm used in animal experiments. Potentiometer 
R2 is the variable element in the circuit, although beat rate is determined 
also by the fixed values of resistor Rl, capacitor Cl and the inductance of 

transformer Tl's secondary. Potentiometer R3 varies the voltage applied 
in relation to the resistance of the patient's chest and heart. Diode Dl clips 
the top off voltage peaks and prevents dangerous surges. Tl produces the 
"high" voltage but not in usual transformer fashion. Each pulse of current 
creates a magnetic field around Tl's primary. When the field collapses self - 
induction creates a pulse of "high" voltage. 

When the heart falters during open -chest surgery, steel needles attached 
to the ends of the output leads can be inserted directly into the organ to pace 
its beating. The external disc electrodes, coated with conductive paste, are 
used most often in the treatment of heart block (Stokes -Adams syndrome) . 

The external application means that victims of occasional but severe cardiac 
arrest can have the benefit of an electronic pacer without surgery. The 
heartblock victim usually receives enough warning to cry for help or even 
to place the electrodes on his own chest before blacking out. 

Because of the increased resistance between the output leads in external 
applications, higher voltages (up to 250 v.) and different circuit components 
are used. 

A companion unit to some pacers is an electronic monitor which auto- 
matically activates the pacer to start a stopped heart or speed up a slowed 
one and sounds a high -pitched alarm or flashes a light on a hospital monitoring 
panel. Some models transmit a radio signal to the patient's physician. 

if you contemplate the construction of an experimental pacer ... don't. 
In unskilled hands, pacers are deadly because they can arrest a healthy 
heart. But in skilled hands they can work miracles. 

Pacer circuit employing transistorized blocking External Medtronic Pacemaker weighs 2 lbs. and 

oscillator with controls for pulse and voltage. measures 3x5x21/2 inches: that's a metric ruler. 
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MARIN E 

/ M /Ng 
ARRESTER 

for CB or radiotelephone. 

By Elbert Robberson, W2FRQ 

TO A PERSON in a boat with his radiotele- 
phone or CB antenna the highest point for 

miles around, lightning becomes more than a 
natural phenomenon; it turns into a hair - 
raising threat. Boat antennas have been hit, 
and will be hit again. Fortunately, the danger 
can be minimized by a lightning arrester. 

At present there are no commercially 
available lightning arresters for marine ra- 
diotelephone antennas. The kinds used for 
broadcast and TV receivers on shore are un- 
suitable because of the likelihood of their 
breaking down from transmitter output 
voltage and corrosion. However, there is 
no need for boatmen to cower in the bilge 
when a squall hits, for a radiotelephone 
lightning arrester is easy to 
build. 

As shown in the illustra- /l 
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3 

r 

tions, the spark gap has sufficient sepa- 
ration so it will not break down and 
conduct during voltage peaks from the 
transmitter. The inductor, Ll, is small 
enough that it will not seriously de- 
tune the transmitter antenna -tuning 
circuit. The choke is made of eight 
turns of No. 14 solid copper wire 
wound on a 1" form. The turns are 
spaced evenly for a winding length of 
1 inch. After winding, the form is re- 
moved and the coil supports itself. 

If lightning strikes the antenna, Ll 
holds the surge away from the equip- 
ment and the lightning arcs over the 
gap to ground. After the lightning 
strike, the gap returns to its normal 
non -conducting state. 

The arrester is housed in a metal 
box. Porcelain feed -through insulators 
(TP1, TP2) serve as the antenna and 
radiotelephone connections and sup- 
port the choke coil. A length of Y4" 

threaded rod through the bottom of the 
cabinet provides the ground path. The 
upper end of this stud and the lower 
end of the antenna lead -in insulator 
rod form an adjustable spark gap. The 
gap ends of these rods are filed to a 
point. 

On Citizens Band frequencies, from 
26.965 to 27.255 mc, the inductance of 
choke Ll throws the antenna circuit 
out of resonance. However, a 50 mmf 
trimmer capacitor (Cl) in series with 
Ll allows the antenna to be retuned to 
frequency. Cl can be mounted in 
the lightning arrester enclosure and 
should be insulated from the case. Use 
an insulated screwdriver to tune Cl 
for maximum RF output. 

The cover can be sealed to the box 
by swabbing the joint with liquid 
gasket compound, such as Permatex. 
Acrylic spray can be used on the box 
to retard corrosion. 

The best location for the lightning 
arrester is at the base of the antenna, 
either inside or outside the boat. The 
ground cable from the arrester's cabi- 
net should be heavy tinned -copper 
braid or strap or copper cable (No. 8 
or larger) run as directly as possible to 
the boat's ground -plate terminal or 
engine block. Sharp bends in the 

[Continued on page 104] 
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Simple construction of arrester is shown. 
If trimmer Cl is used, hole is drilled op- 
posite it to permit tuning to the anterna. 

MARINE 
ANTENNA 

50 IMF 
(OPTIONAL 

SEE TEXT/ 

J 
TP! 

COAX TO 

TRANSCEIVER 

Note that the only grounded element in the 
arrester assembly is the bottom gap stud. 
Any type of high- voltage standoff will serve. 

17 

;' METER LEADS 

METER 

0100E 

Diode across meter set to 1 ma or lower 
current range indicates antenna tuning. 

Antenna serves as safeguard. not a haz- 
ard .f it is fitted with a lightning arrester. 
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the beacon that TALKS 
FOR more than two years the Coast 

Guard has been testing a new ma- 
rine navigation system that promises to 
make the pleasure boat owner's life 
both safer and easier. 

Normally when you're out of sight 
of land in a small craft, you depend 
on lights, a radio direction -finder or 
marine radio beacons (and your com- 
pass) to steer you back to shore. But 
there are drawbacks here. Distance or 
heavy weather obscure lights; RDF's. 
giving bearings on any radio station, do 
not have pinpoint accuracy, and the dots 
and dashes of marine beacons are mean- 
ingless to the average Sunday sailor 
(who couldn't care less until he sud- 

denly finds himself in a tight situation) . 

What the Coast Guard, working with 
IT &T, has devised is a radio beacon that 
talks ... and talks and talks and talks, 
in English. During the past couple of 
seasons, a talking beacon has been oper- 

ating experimentally at Wildwood, on the Atlantic shore near New Jersey's Cape 
May. Beacons are now being tried out at other locations. Although the CG hasn't 
made up its mind yet about widespread installation of talking beacons, the tests 
have been encouraging. 

The idea is also encouraging to boat owners because picking up talking bea- 
con information requires only a small and relatively inexpensive receiver. The 
frequency used in the tests is high enough to reduce the receiving antenna to a 
few inches in length. Our photo shows 
a model holding one of the sets, with the 
talking beacon transmitter in the back- 
ground. 

The talking beacon is nothing more 
than a high -frequency radio transmitter 
with an extremely directional signal 
that gives spoken rather than coded 
bearings. Operating at 9,310 mc, in the 
microwave frequencies, it uses an an- 
tenna with a parabolic reflector to 
achieve a beamwidth of 2 to 5 degrees. 
(The higher the frequency and the 
larger the reflector, the narrower the 
beam.) There was another reason for 
choosing microwave frequencies: this 
band is not crowded and full of inter- 
ference, as are the lower frequency ma- 
rine bands. 

What makes the talking beacon dif- 
ferent is the fact that it rotates and, 
as it does so, the signal transmitted 
changes according to the way it points. 

[Continued on page 110] 
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AVITAL ingredient in any electrical 
or electronic circuit is the power 

source. So it is fitting that we begin this 
new series on basic electricity and elec- 
tronics for our beginning readers with 
an article on batteries. 

Would you like to make the world's 
simplest battery? Tear off a small piece 
of "tinfoil" (it isn't really tin) from the 
inside of a cigarette pack. Fold it in half 
so that the white paper is on the inside 
and place it between your back teeth. 
Bite down gently so the metal surfaces 
touch your uppers and lowers. When 
you touch the foil with your tongue 
there should be a slight tingle or salty 
taste. Notice how the battery action 
goes on and off as 
your teeth make 
and break contact 
with the foil. 

The "mouth bat- 
tery" won't work 
if you are one of 
those rare persons 
who has no fillings 
in his teeth. For the 
fillings contribute 
one of the essential 
ingredients to the bat- 
tery. They are: two 
dissimilar metals (in 
this case, the foil and 
tooth filling) and -an elec- 
trolyte (your saliva) . The tongue was 
merely a test instrument-its sensitive 
nerve endings can detect the tiny flow 
of electricity. It's a standing joke among 
radio -TV servicemen that one can tell 
the freshness of a battery by how salty 
it tastes. 

A better look into how a battery op- 
erates is provided by setting up the sim- 
ple experiment shown in Fig. 1. Based 
on the earliest known battery, con- 
structed by Count Alessandro Volta 
more than 150 years ago, the basic prin- 
ciples are still used today. The materials 

CAN 
COVER 

you need are a drinking glass, some 
white vinegar, the top cut off a tin can 
and a sheet of copper about 1" x 2 ". If 
there isn't a copper object around the 
house, you can get a piece at most any 
building supply or hardware store. 

This takes care of the battery, but a 
test instrument for showing the flow of 
current is necessary. You might want 
to invest in a 0 -1 ma (milliameter) DC 
meter movement since we will be using 
it frequently as this series goes on. You 
can purchase a suitable meter for under 
$4 from any large parts supply house. 

As an alternative, you can make a 
small current indicator using a dime - 
store compass and a few feet of thin 
insulated wire such as No. 28 enamel - 
covered type. Wind 30 turns of wire 

around the East -West mark - 
V / NEGAR ing line of the compass to 

form a coil. A piece of tape 
will keep the coil from working 
loose. One end of the wire is sol- 
dered or clipped to the piece of 

copper and the 
other to the can 
cover. 
Rotate the com- 

pass on the table 
top so one end of 

.e - the needle points slightly 
FIG. 1 away from the West mark- 

ing. This allows you to see 
whether the needle moves toward or 
away from the coil during the experi- 
ment. It is important to keep the com- 
pass flat as possible on the table so its 
needle can swing freely. 

Battery action starts when the cover 
of the can is lowered into the vinegar. 
Watch the compass needle. It should 
line up with the coil or move at a 
greater angle to it. You can reverse the 
movement by exchanging the wires on 
the piece of copper and can cover. 

Let's see where the current came 
[Continued on page 112] 
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AYOUNG MAN in Chicago peers 
into an ailing computer, touches 

a probe to a few terminals and presses 
some buttons. Then he reaches inside, 
pulls out a circuit board and puts in a 
new one. The computer springs to life 
and begins earning its keep again. 

In Los Angeles a dozen men and 
women spend their days writing strange 
symbols on sheets of paper. They are 
programmers and their symbols tell 
computers in their own language what 
to do and how to do it. With proper pro- 
grams, a computer can run a factory 
payroll, add millions of figures or tell 
you when Col. Glenn is going to splash 
down. 

Technicians and programmers are 
members of one of America's fastest - 
growing specialized groups -the com- 
puter people. They're working in an 
exciting field that is full of opportunity. 

One company is hiring 1,000 new tech- 
nicians every year. Another wants all 
the applicants it can get. Some 30,000 
persons are now working in program- 
ming alone, and by 1970 the need is ex- 
pected to run into the hundreds of thou- 
sands. 

Would you like a crack at thé boom- 
ing computer field? Let's present some 
facts about employment with computer 
manufacturers, starting with techni- 
cian- engineers. How do you become 
one? 

A top IBM personnel man says he 
looks for these qualities in a prospective 
technician: A good performance in high 
school, especially in math and science. 
If you've had physics and electronics, 
so much the better. "If a man is really 
interested in this field, his high school 
grades in math and physics will show 
it," says the IBM executive. "He doesn't 
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A lot of classroom work goes 
into the making of computer 
technicians. Class at right is 

at RCA Institutes. In photo 
opposite a technician checks 
out a freshly built computer at 
Burroughs Corporation factory. 

A delicate touch sometimes is 

required of computermen. a 

fact made abundantly clear by 

the photo at right. Those tiny 

components lying beside a 

penny are ferrite memory 
cores for an IBM computer. 

Every electronic brain that 
comes ott an assembly line is 

put through its paces by 
technicians. In photo below 
elaborate data processing 
equipment is tested by crew 
of technicians at the factory. 
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 have to be at the head of his class but 
we want his record to show he was a 
good student, learned quickly and is 
vitally interested." 

Most companies also want a man who 
can get along with people because tech- 
nicians must meet and work with cus- 
tomers. As a last requirement at IBM, 
you must be a graduate of a good tech- 
nical school. In some cases, armed 
forces technical school or on- the -job 
training may qualify you. 

As a new man on the job, your first 
assignment is likely to be-to go back 
to school. In company classrooms and 
at full pay, you'll spend several months 
learning about that company's specific 
equipment, practicing test procedures, 
getting acquainted with test instru- 
ments and learning machine operation. 

After that you might be assigned to 
help a lab engineer on manufacturing 
or design problems, or you might check 
new equipment coming off the produc- 
tion lines. But it's more likely you'll be 
sent to a field office to work with a 
senior employee in taking care of cus- 
tomer computer installations ... repair, 
maintenance, installation of new equip- 
ment, etc. After six months to a year, 
you might be assigned one or more elec- 
tronic brains to take care of without 
help. They'll be all your responsibility. 

To keep up, you'll need more and 

Technicians must know how to operate computers 
as well as how to fix them when they break down. 

44 

more education. Most companies have 
in -plant courses and some pay tuition 
at universities or technical schools. The 
more you know, the faster you advance. 
If you show promise you may be sent 
to school full time at company expense. 
After all this training and if your field 
work is top -notch, you may soon be- 
come manager of a field station with 
several men in your crew. 

As a computer technician you may 
work in any part of the country or the 
world. Your territory may spread for 
hundreds of miles. In Southern Louisi- 
ana one IBM man makes his rounds 
through the bayou country by power 
boat. Another commutes by helicopter 
to a drilling rig in the Gulf of Mexico. 
Of course, you may be assigned to a 
single large plant or office in New York, 
Chicago or another of the country's big 
cities. 

If you get a college degree in some 
phase of electronics you'll be able to 
step in as a computer engineer as soon 
as you graduate. But a degree is not a 
must. 

Take the case of Jim H. He graduated 
from high school, spent three years as 
a radar technician in the Navy and be- 
came a TV repairman. He wanted to go 
to better jobs in electronics but the lack 
of an engineering degree held him back. 
Then he got a job with a large corn- 

Computer research some)imes requires surgical 
garb: this man checks memory drum at Sperry Co. 
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puter manufacturer, 
went through a training 
course and was as- 
signed to a 20 -man 
maintenance crew on a 
giant military com- 
puter. Three years later 
Jim was boss of the 
crew and enjoying the 
prestige and pay of a 
graduate engineer. 

As a computer tech- 
nician you can pretty 
much determine your 
own rate of advance- 
ment. If you're quali- 
fied, most companies 
will assign you the rank 
of engineer even if you 
have no degree. You get 
the same responsibility, 
job title and pay as 
graduate engineers. 1. 

It is possible to be- 
come a programmer 
also with only a high school or technical 
school education but your chances are 
better if you are a college graduate. Just 
as important, you need an analytical, 
orderly mind and an ability to pay at- 
tention to detail. A Remington Rand 
official put it this way: "The people 
we're looking for have an analytic mind. 
They use their intelligence as an ath- 
lete uses his muscles. They are curious. 
They develop a habit of asking them- 
selves questions, taking nothing for 
granted, mentally taking everything 
apart to see how it fits together." 

More than 100 colleges and universi- 
ties offer courses in programming. 
Some of the better technical schools 
have set up similar courses lasting 
about six months. There also are private 
programming schools in some cities. 

If you've got what it takes to be a 
programmer, you'll find it doesn't mat- 
ter much what you studied in college. 
Math majors probably have a slight 
edge, but one computer firm made a 
survey and found its programmers had 
degrees in everything from Elizabethan 
literature to animal husbandry. 

You could go to a programming 
school on your own without a degree 
but it isn't easy. When RCA Institutes 

MAJOR COMPUTER COMPANIES 
Scores 'o companies equipped with computers hire special personnel 

to operate and service them. But the largest employers of computer tech- 
nicians are the companies which manufacture the equipment. Below are 
the names and addresses of the major computer manufacturers. 

Computer Div. 
Bendix Aviation Corp. 
Arbor Vitae & Bellanca 
Los Angeles, Calif. 
Delco Radio Div. 
General Motors Corp. 
Kokomo, Ind. 

Federal Telephone á Radio Co. 
98 Kingsland Rd. 
Clifton, N. J. 

General Electric 
Building 2, Rm. 153 

I River Rd. 
Schenectady, N. Y. 

Giannini Controls Corp. 
1600 5. Mountain Ave. 
Duarte, Calif. 
International Business Machines 

Corp. 
590 Madison Ave. 
New York, N. Y. 

Librascope Div. 
General Precision, Inc. 
810 Western Ave. 
Glendale,. Calif. 

Litton Industries 
336 N. Foothill Rd. 
Beverly Hills, Calif. 

Minneapolis- Honeywell Co. 
Military Products Group 
2953 Fourth Ave. S. 
Minneapolis, Minn. 

Radio Corp. of America 
32 Rockefeller Plaza 
New York, N. Y. 

Raytheon Corp. 
100 River 
Waltham, Mass. 

Remington Rand Div. 
Sperry Rand Corp. 
Park Ave. S. & 23rd St. 
New York, N. Y. 

Remington Rand Univac Div. 
Sperry Rand Corp. 
Park Ave. S. & 23rd St. 
New York, N. Y. 

Sperry Gyroscope Co. 
Great Neck, N. Y. 
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started a programming course a few 
years ago anybody with a high school 
diploma was eligible. But the school 
found its graduates with only high 
school diplomas had a hard time getting 
jobs. Now it accepts only college gradu- 
ates or those who pass special tests. 

Probably the best way to get a pro- 
gramming job without a degree is to go 
to work for a company using computers 
or about to install them (rather than 
for a computer manufacturer) , Some 
companies give aptitude tests periodi- 
cally and then train those who do well 
as programmers. 

What about pay in this field? A man 
just out of technical school usually gets 
a starting salary of $5,000 a year or 
more. A few men get as much as $6,000. 
With less extensive training starting 
pay may be as low as $350 a month. As 
you begin to be productive, your pay 
goes up. There's no salary ceiling. If 
you've got the right training, the desire 
to keep learning and the determination 
to get to the top, there's no stopping 
you. A high -level programmer may 
make more than $20,000 a year. A tech- 
nician, if he keeps abreast of new de- 
velopments, can get the rating and pay 
of a graduate engineer. 4_ 
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CB CORNER 
By Len Buckwalter 
1W5733 citizens band news and comments 

THE FCC Goes Legal ... CBers who 
have been given the pink -slip treat- 

ment by the Federal Communications 

K CB -1234 
UNITED CLASS OF IDENTITY OF 
STATES STATION, PARTICULAR 

DATE OF ISSUE STATION 
OR RADIO 

INSPECTION 01ST. 

The new look: CB call signs now being issued 
begin with a B and have 3 letters and 4 numbers. 

Commission should get at least a small 
chuckle out of the new call -sign system 
that has gone into effect for the CB serv- 
ice. Since the band opened the FCC has, 
in effect, been operating outside the law 
or, more specifically, outside an interna- 
tional agreement for the allocation of 
radio call signs. According to the agree- 
ment, U. S. call signs were to begin with 
A, K, N or W; Britain was to use G, M 
and 2A to 2Z; Japan got J, etc. So along 
came the FCC with number prefixes for 
the Citizens Band, a mistake now being 
corrected. 

All classes of CB stations are affected 
by the new system, but your present call 
will not be changed unless you fill out a 
Form 505 for renewal of license, change 
of address or other reason. Then you 
will lose your number call and get a new 
one in the K series. 

Our drawing shows the meaning be- 
hind the three letters and four numbers 
of the new calls. Exactly what the sec- 
ond and third letters mean is not yet 
definite; they may indicate any of the 
things shown, or something else the 
FCC decides on later. The station num- 
bers will not necessarily be issued con- 
secutively in given FCC districts. 

The call sign shown in the drawing 
above is one we made up. 

Look Down. Look Down ... If you're 
having trouble with signal coverage, 
they say, look to your antenna. The 
electrical opposite of the antenna - 
the ground -gets ignored. But your 
grounding system can be almost as im- 
portant as your skyhook. A poorly 
grounded rig can give you TVI; loss of 
transihitter power off the cabinet, mike 
lead and AC cord; increased danger 
from lightning, and general noise. 

Begin laying out your ground system 
by locating a good building ground. 
Often the screw that holds the cover 
plate on the AC wall outlet contacts the 
building's electrical ground. One way to 
check is with a 117 -volt bulb of any 
wattage (see cut) . Connect one lead to 
the cover -plate screw and insert the 
other in the wall outlet's holes, one at a 
time. If the bulb lights, the screw is a 
usable ground. 

A ground locator for shack is bulb with short 
leads; cover -plate screw often is good ground. 

COVER PLATE 
SCREW 

Another possible ground is a cold- 
water pipe. Avoid gas lines and hot - 
water pipes. 

Run a heavy wire (No. 14 will do) 
from the ground to the rig. If no ground 

[Continued on page 103] 
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PA1 c ivIntaÚng 
By Harry Kolbe, Contributing Editor 

NEW, INEXPENSIVE techniques and materials have brought 
printed circuit projects within the reach of all. Hard to get 

materials and tedious drilling have been elimi- 
nated by a number of new developments. The 
introduction of perforated copper -clad boards, 

and a whole variety of resists take the 
work out of do-it- yourself printed cir- 

cuit -board design and fabrication. 
Let's look at the boards first. The 

holes in the board are ,!,;" in diameter 

- 
. as 

with A" be- 
tween hole 
centers. Four 

different board 
sizes are available, one of which should be about right for your latest 
project. Of course, the boards may be easily cut with a variety of 
tools to any desired size. 

Circuit Layout and Design. Most of the same techniques used to. 
lay out perforated chassis boards (see the March '62 EI) also apply 
to the copper clad boards. Without repeating the entire discussion, 
there are several points worth mentioning. 

Graph paper is an excellent design aid for use with these boards. 
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Each intersection of vertical and hori- 
zontal lines represents a hole in the 
board and the layout sketch made on 
the graph paper need not be to scale. 
It's a good idea to have all the compo- 
nents on hand before starting for you 
can plan your layout by mounting the 
components temporarily on the board. 
Simply bend the component leads and 
push them through the board perfora- 
tions. After the components are in their 
final position, sketch in the common 
buss lines such as ground and B +. 

How to use Resist. After the circuit 
has been designed on paper, it must be 
transferred to the copper foil on the 
board. Here's where we depart from 
the non -copper clad perforated board 
techniques. First a resist is laid down on 
the copper foil in the areas that are to 
serve as the "wiring." The areas un- 
protected by resist are eaten away by 
the acid. Available to the do-it -your- 

'seller are tape resists, liquid resists and 
ballpoint tube resists. All are inexpen- 
sive, easy to use, and stocked by most 
large mail order radio supply houses. 

Tape resists are available in rolls of 
three widths (1/32 ", tis" and Vs ") . To 
use tape resist, simply reproduce the 
conductor pattern in tape on the copper 
foil. Press the tape down firmly at con- 
ductor intersections and joints to pre- 
vent etchant leaking under the tape. 
Tape resist A" circles may be used at 
points where component leads are 
brought through and connected to the 

foil but are not really necessary with 
the perforated board. Remember to 
lay out the resist over the holes, not be- 
tween the rows of holes. 

Liquid resist is etchant resistant paint 
which can be applied to the foil with a 
small brush. Unlike tape resist, which 
is more or less limited to straight line 
conductor paths, liquid resist can fol- 
low the convolutions of any circuit pat- 
tern. When large areas of foil are to be 
covered, liquid resist is handiest to use. 
Its only disadvantage is that it must be 
removed from the foil before soldering. 
Fine steel wool will do the job easily. 

The third, and perhaps most conveni- 
ent to use, is a liquid resist dispensed in 
a ' -s" stripe from a ballpoint tube. As 
with the other liquid resists, the resist 
must be removed later at points where 
the foil is to be soldered. 

Etching the Board. It's important to 
realize that the chemicals used are 
highly corrosive and therefore danger- 
ous. Keep the etchant in its tightly 
closed bottle and be careful not to 
splash it on your skin, clothes, or sur- 
rounding work areas. If an accident 
occurs, flood the etchant with water im- 
mediately and neutralize with sodium 
bicarbonate (baking soda) . It might be 
a good idea to wear rubber gloves and 
work at the kitchen sink. 

A recommended etchant manufac- 
tured by Techniques, Inc. is available in 
6 ounce, pint, and quart sized unbreak- 
able plastic bottles. 
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Pour the etchant into a flat -bottomed 
glass dish, never a metal container. 
Carefuly check the resist on the circuit 
board in order to make sure that you 
have covered all of the copper foil that 
you wish to retain. Immerse the board 
in the etchant. Agitate the board in its 
bath every minute or so to encourage 
fresh acid to reach all areas of the ex- 
posed copper. Continue for 5 to 10 min- 
utes until all the exposed copper has 
been eaten away. The time required 
cannot be stated exactly since it de- 
pends on temperature, thickness of cop- 
per, number of times etchant has been 
used, etc. 

After the etching is complete, wash 
off the etchant under cold running 
water and then dry the board with a 
cloth. Strip off the tape resist, or if a 
liquid resist was used, remove it by rub- 
bing lightly with fine steel wool. For 
ease of soldering, polish the copper with 
steel wool until it is shiny. Your etched 
circuit board is now complete. To use, 
simply place the components on the 
non -foil side of the board, push their 
leads through the perforations and sol- 
der them to the foil. 

The total cost for the resist, boards, 
and etching materials is only about 
$3.00 -and since there is enough mate- 
rial for seven or eight more projects, 
that figure comes down to about 370 a 
project. But your big pay -off is a pro- 
fessional-looking electronic device that 
is a snap to build. 

July, 1962 

1 Graph paper ruled in 1/4-inch squares 
is helpful in planning initial layout. 2 Tape 
resist may be used for straight lines and 
3 bdlpoint tube resist wia serve for curves. 
Another type of resist 4 :s a liquid which is 
app5ed with a small brush. This is suitable 
for :overing large areas of foil. 5 Liter 
circ,.it is laid down in resist, the board is 
dipped in an acid bath. Ater etching is com- 
pleted, the board is washed in water and is 
then ready to have the components insta]ed. 
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pocA ie---RAyoz 
Combination regen and reflex circuit 
soup up simple two -transistor receiver. 

THE POCKET RADIO receiver would win almost any construction project 
popularity poll. But the hobbyist contemplating the construction of one 

has a problem. What circuit should he use? Superheterodynes work well 
but are expensive, complex and require alignment. On the other hand, a 
one- or two-transistor receiver may require 10 to 20 feet of antenna to pull 
in anything. 

Here, then, is a little receiver that resolves the dilemma. Using two inex- 
pensive transistors and a handful of other components, all major stations in 
an area can be received without an external antenna. The completed receiver 
fits into a small plastic case and all components (with the exception of control 
R3 and phone jack J1) are mounted on an etched circuit board. 

The etched circuit board is made first. Following the instructions in the 
preceding article and using the full-size template as a guide, lay out the cir- 
cuit with its" tape resist on the foil side of the board. 

After etching the board, two small slots are cut for the mounting lugs of 
transformer Tl. Push Tl's lugs through the slots and bend them over tightly 
against the chassis. Tuning capacitor Cl is fixed to the board with Duco 
cement. 

The components can now be sol- 
dered to the board. Thread the 
leads through the appropri- 
ate holes from 
the non foil 
side and solder 
to the foil side. 
Clip off the ex- 
cess lead length 
after soldering. 
The shield lead 
on transistor Ql 
is not used and 
and should be 
cut short. 
This com- 
pletes the 
wiring of the 
circuit board. 

Drill two 
holes in the 
plastic case for 
J1 and the 
shaft of Cl. For 
the type of vol- 
ume control 
(R3) shown, 

so 
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3 -3/8" 
MAKES CONTACT WHEN 

PLUG IS INSERTED 

In pictorial above, 
the foil side of the 
board is shown in 
an X -ray view. All 
components are 
mounted on the non - 
foil side of the board. 
Standard compon- 
ents are used 
throughout circuit. 
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PARS LIST 
Resistors: V/ watt, 10% 
R1- 15,000 ohms R4 -1,000 ohms 
R2- 270,000 ohms RS -2,200 ohms 
R3- 600,000 ohm miniature R6- 18,000 ohms 

volume control R7-470 ohms 
Capacitors: Low voltage disc ceramic, unless otherwise noted 
CI -10 -365 mmf miniature variable ca- C3-500 mmf 

pacitor plus tuning dial (Lafayette C4-1S0 mmf 
MS -274 and KN -24) CS-30 mf @6 -volt, miniature electrolytic 

C2 -I2 mmf C6-.01 mf 
TI- Transformer, 100,000 ohms to 1,000 LI -flat transistor antenna coil 

ohms (Lafayette TR -97 or equiv.) (Lafayette MS -330) 
RFCI -3.3 -nillihanry choke (National QI -2N374 transistor 

R-40) Q2 -2N217 transistor 
DI,D2 -IN60 diodes 

BI -9 -volt battery (RCA VS309A or equiv.) 
Misc. -Earphone, 7,000 ohm (Lafayette MS -260) Other less expensive 3,000 -ohm ear- 

phones may be used with some lass of sensitivity; plastic case, 3 % "x2% "xl" 
(Lafayette MS -159 or equiv.); perforated copper -clad board, resist, etc. 
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Full-size template for laying down the tape resist is shown at right. Only those holes which take 
the component's leads are shown. Note that the resist tape goes over, not between, each row of holes. 

two outside holes for the mounting 
bolts and one center hole must be 
drilled. The control is positioned on the 
top half of the case so its three lugs 
protrude over the cover edge. A small 
groove is filed to clear the control lugs. 

If the type of control shown is not 
available to you in the 500,000 -ohm 
size, any miniature pot of the correct 
resistance value may be substituted for 
the one shown. If the standard type of 
potentiometer is used, it may have to be 
located in a position other than that 
shown in the pictorial. 

Rather than use a pot with a switch 
for turning on the radio, it was decided 
that the old trick of modifying the ear- 
phone jack as a switch would be em- 
ployed. Battery life is conserved since a 
glance at the jack tells you if the set 
has been accidentally left on. Bend the 
center contact of J1 as shown in the pic- 
torial so it will connect the battery when 
a phone plug is inserted. 

Place the circuit board in the bottom 
half of the case. Connect R4 to volume 
control R3 and solder the appropriate 
wires from the circuit board to J1, R3 

and R4. Close the case and attach the 
tuning dial to the shaft of Cl. To turn 
on the receiver, simply plug in the ear- 
phone. 

If the receiver whistles as you tune 
across the band, try using a smaller ca- 
pacitance value for C2. 

How it works. A combination of re- 
generative and reflex operation is the 
secret of this receiver's sensitivity and 
selectivity. The RF signal is picked up 
by ferrite antenna Ll and fed through 
C3 to the base of Ql, where it is ampli- 
fied. The RF signal now appears at 
Q1's collector and is fed back into Ll 
(via C2) for further (regenerative) am- 
plification. The souped -up RF signal is 
next fed from Ql's collector via C4 to 
detector diodes Dl and D2 (hooked up 
in a voltage- doubler circuit) . The 
audio output of the diodes is reapplied 
to the base of Ql (from the cathode of 
Dl) and Ql now functions also as an 
audio amplifier. From Ql the amplified 
audio signal is coupled by Tl to output 
transistor Q2 for final amplification, and 
then fed to the earphone from the col- 
lector element of Q2. -IF 
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By A. D. Jackson 
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IF YOUR NAME happens to be on lists of people who receive 
press releases from computer manufacturers and related com- 

panies, you have been inundated in the past few months with 
news about big doings concerning banks. If you're aliso on 
banking- company lists you may still be digging out of a drift 
of mimeograph paper. 

Boiled down to a few words, the releases tell all and sundry 
that automation has come to the counting- house. The big ledgers, 
roll -top desks, high stools and the quill pens have been gone a 
long time. Now the people who sat on and used them are gone, 
too. 

Automated banking probably is not new to you. Magnetic 
Ink Character Recognition (MICR) checks, with their strangely 
shaped numbers along the bottom, have been scattered to the 
four winds by the movement to automation. Last year four 
checks out of every ten carried magnetic symbols. 

Electronics did not take the citadel of banking by storm, it 
might be noted, although it has moved fast, once inside the door. 
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Those MICR numbers on 
checks have special mean- 
ings in common business 
language. Groups (see ar- 
rows) from left to right in- 
dicate "transit, ' account 
number, transaction and 
the dollar amount of check. 

WAITER ADAMS 
1663 DEVON AVENUE SARATOGA, 

CALIEORNIA 
Phr vo TUC 
owoww or 

The role of match -maker in this mar- 
riage usually is credited to S. Clark 
Beise, who was vice -president (now 
president) of the Bank of America in 
1949 when he got it into his head to do 
something about the mountains of 
paperwork in his business. He went to 
the Stanford Research Institute and 
told them his story. Five years and 
$2,000,000 later SRI and the B. of A. 
unveiled ERMA, their prototype elec- 
tronics banker. The letters stood for 
Electronic Recording Method of Ac- 
counting. 

After that, everybody who could do 
so got into the field. ERMA now has 
almost as many grandchildren as Eve. 

To get an idea of what ERMA and 
her brood have done to banking, con- 
sider an efficient bookkeeper with a 
year's experience. She (invariably it's 

a girl) can sort and post around 245 
checks an hour. Some of the new ma- 
chines can sort and post upwards of 
2,000 checks in one minute. In the 
counting -house (but, luckily, not else- 
where) one machine is worth something 
like 135 sweet -smelling bookkeepers. 

The more complicated electronic 
bankers can do an amazing number of 
things. Let's start with the MICR num- 
bers on your check. Each of those pow- 
dered -iron symbols, when brought close 
to an electromagnetic pickup head (like 
the one on your tape recorder) , gener- 
ates a characteristic waveform. By 
detecting and, in effect, reading these 
waveforms, electronic banking equip- 
ment can perform its miracles. So far, 
all MICR characters are numbers or 
special symbols. But in the future let- 
ters, such as those shown in the title 

Check -sorter Joann Carley poses in Phoenix bank 
with less- shapely successor, a row of machines. 

The newest look in unpeopled drive -in banks is 

this closed -circuit TV teller in Waukesha, Wis. 
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of this article, may come into use. 
Blank MICR checks come with two 

groups of numbers on them. The first 
( "transit ") group are routing numbers, 
telling how the check is to get back to 
the bank on which it is drawn. The 
second group identifies the bank or 
branch and your account. After a check 
returns to your bank two more MICR 
groups are printed on it. One gives the 
posting machine instructions as to pri- 
ority of posting, tells whether the check 
is for deposit or a withdrawal, etc. The 
final numbers give the amount of the 
check. 

After checks have received their four 
MICR groups they go into big sorters, 
such as the one in our lead photograph. 
The sorters and related computer mem- 
ory equipment look at your current 
balance, subtract the check and note 
your new balance. Reels of magnetic 
tape have become the standard memory 
device. In addition to keeping tabs on 
accounts, the tape prints a complete 
record of all a bank's transactions via 
a high -speed teletypewriter. It also can 
be told to look up new accounts, total 
active accounts, total deposits, etc. It 
can even do a bank's cost accounting. 

Large electronic installations at some 
central banks now take care of accounts 
in all branches, even when they are half 
a continent away. 

The 50X magnification of MICR number above 
shows peculiar style of digits officially adopted 
for bank automation. Electromagnetic pickup 
head reads numbers by detecting distinctive 
waveform of each digit such as the 8 below. 

Prototype of truly automatic banker takes coins, 
bills and checks, gives validated deposit slip. 
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SCOTT LT -11O 

1te(eO M 
THE WIDESPREAD popularity of stereophonic FM radio and 
its swift acceptance by high fidelity fans constitute an unusual 

tribute to the people who are manufacturing the equipment in- 
volved in transmitting and receiving multiplex broadcasts. If the 
first stereo FM products on the market had performed poorly and 
caused trouble, it might have taken years to recover from the 
setback and restore public confidence. It has happened in other 
fields. It did not happen in stereo FM (or FM stereo, if you 
prefer). 

One of the companies which has earned public esteem because 
of the high -quality performance of its first stereo FM equipment 
is H. H. Scott, Inc., a firm of sufficient size to play a key role in 
creating an image for a new art like stereo FM. In this case, 
the image it helped create is a good one. 

Scott's first, factory -wired multiplex equipment exhibited ex- 
cellent performance figures and when the company became the 
first to market a stereo FM multiplex tuner in kit form, the 
LT -110, there was speculation about how the do- it- yourself line 
would measure up. 

The basic LT -110 tuner is identical in all essentials to the LT -10 
monophonic tuner kit which EI checked out in a special report 
on all tuner kits which appeared in the November '61 issue. The 
LT -10 showed exceptional performance and the monophonic part 
of the LT -110 matches those figures. 

In building and testing the LT -110 we were specifically inter- 
ested in the multiplex adaptor incorporated into the chassis to 
provide two-channel reception. The adaptor sub -assembly ap- 
pears identical to the one Scott uses in its self- powered adaptor. 
In the case of the LT -110 kit, the adaptor comes factory- wired, 
aligned and already mounted on the chassis (the silver -plated 
front -end also is pre -wired and mounted) . The builder merely 

assembles the rest of the tuner and makes the 
necessary interconnections. 

It appears that nothing has been lost, per- 
formance -wise, by incorporating the adaptor 

circuit into the tuner. 
Construction of 
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the LT -110 is simple and straightfor- 
ward. Like virtually all electronic kit 
manufacturers, Scott knows how to pro- 
duce excellent instruction manuals. 
This is one of them. The wiring job 
should take about nine or ten hours to 
complete. Our builder, a novice, took 
ten and a half hours. 

Although there are no tricky opera- 
tions in the assembly, normal care must 
be exercised in making connections in 
the multiplex section so as not to foul 
up what is already done for you by the 
manufacturer. 

Probably the leading question in 
tuner kit construction has to do with 
alignment. Can I align the rig without 
special instruments after I get it to- 
gether? The answer is yes. In the 
case of the LT -110 excellent alignment 
is especially easy to achieve because 
the signal- strength meter (S- meter) 
mounted on the front panel serves as a 

CHANNEL SEPARATION OF LT-11C 

Test Frequency 
(cps) 

Channel A 

(db) 
Channel 3 

(db) 
50 37 37 

400 39 39 

1,000 41 42 
5,000 33 34 
7,500 26 28 

10,000 18 20 
12,000 14 14 

14,000 6 6 

test instrument, indicating when the 
circuit is in alignment with maximum 
readings on its dial. 

However, it is in this area that we find 
a fault in the instruction manual. Scott 
evidently forgot to take into account , 

the extreme sensitivity of its own tuner. 
To align the intermediate- frequency 
(IF) coils properly, you need a rela- 
tively weak signal. The LT -110, even 

Bottom and top of the multiplex section in the LT -110 tuner. It Is pre -wired 
and mounted on chassis when you buy the kit. Note interconnections at left. 
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when fed by the small twinlead antenna 
supplied with the kit, is so sensitive and 
has so much gain that in a medium or 
strong signal area you are unlikely to 
find a station weak enough for the job. 
Our builder, who lives in a medium - 
strong signal area, finally reduced the 
antenna to a 2 -inch piece of twinlead 
before he was able to get the signals 
down to a low enough level. The manual 
should give instructions on how to do 
this. 

Once you find a weak signal (or 
weaken a strong one) , you merely twist 
the alignment slugs in the IF coils until 
you get maximum S -meter readings. 
Alignment of the ratio detector coil in- 
corporates a new procedure in this kit. 
The builder temporarily clips a .05 -mf 
capacitor between two pins of the first 
IF tube. This injects low -voltage AC 
into the circuit and causes 60 -cycle hum. 
The coil is then aligned for minimum 
hum and the capacitor removed. 

As a rule of thumb, you can count on 
a sensitivity of about 3 microvolts after 
home alignment. Our novice builder 
was lucky and came out with a 2-micro- 
volt reading. Either figure is excellent 
and the difference, of course, cannot be 
detected by the ear. Harmonic distor- 

tion amounted to 1.1% and the impor- 
tant signal -to-noise ratio was 60 db. 
Instrument alignment (which would 
not have been required) improved 
these figures to 1.8 uv, 0.7% and 62 db, 
respectively: 

Residual noise from the adaptor was 
43 db below full output, made up mainly 
of 19 -kc pilot signal. There was little 
38-kc signal. 

The chart on the second page of this 
report shows the separation figures we 
obtained. These readings were taken 
after we gave the multiplex section a 
critical realignment on instruments. 
The improvement over the factory's 
alignment was insignificant as meter 
readings and was inaudible. Separation 
was excellent both before and after re- 
alignment. 

Note that our separation chart gives 
readings for both channels at a wide 
range of frequencies. Most manufac- 
turers provide only a single separation 
figure -so many db-and they seldom 
specify the frequency at which it was 
achieved (they naturally pick the best 
reading) . Frequency is important be- 
cause it is a function of separation. In 
all equipment so far produced separa- 

[Continued on page 104] 

Bottom and top of the whole chassis. Mpx section is inside white rectangle 
in upper right of photo at left: its at lower right in the other picture. 
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how to use a 

TAPE RECORDER 
in your áaß shack 
IN THE PAST few years I have read about hundreds of tricks 

that you can do with a tape recorder. Some of them are 
clever and some silly, but a good many can be used effec:ivelj 
by the radio amateur in his ham shack. With an inexpensive 
tape recorder you can give more meaningful signal reports, make 
use of an automatic CQ signal, record your Dwn signals and per- 
form many other operations. 

The audio quality of the tape recorder is not particularly im- 
portant because ham signals stay in the lower frequency domain 
and even cheap recorders have adequate response. The exact 
patch cords, adaptors and connectors requ =red depends on the 
recorder and your other equipment but you should have n') 
trouble making the hookup. 

To record signals off the air, you can connect your receiver's 
speaker terminals directly to the high -level radio input cf the 
recorder or possibly to the low -level mike input if you keep the 
volume low to prevent overload. A receiver's earphone output 
usually can be connected to the mike input. Use shielded leads. 

For transmission of recorded information_ we suggest the use 
of our Signal Conditioner (see Figs. 2 and 3), which serves as 
an input selector and also insures proper signal level from the 
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Fig. I -Lacy mans CQer Is 6-ft. tape loop with 
CQ call recorded on it: empty reel is ballast. 

Fig. 2- Signal Conditioner, built in metal box. 
interconnects a tape recorder and transmitter. 

tape machine to prevent distortion and 
feedback. 

Take a look at the Signal Conditioner 
schematic. SW1 is an SPDT switch for 
selecting tape or mike input to the 
transmitter. If your recorder's output 
is meant to be fed into an external am- 
plifier, then Rl should be about 10,000 
ohms and R2 about 100 ohms -both 1 
watt. But if your recorder has only an 
external speaker output, then R1 is 
omitted and R2 should be a 10 -ohm, 
2 -watt potentiometer. R2 controls sig- 
nal level and prevents overloading of 
the transmitter's mike input. The Sig- 
nal Conditioner should be built in a 
metal box with all external leads 
shielded. 

In using a tape recorder in your ham 
shack you may have trouble with RF 
pickup. The problem comes about be- 
cause of audio rectification of your 
transmitted signal in the amplifier of 
the tape recorder. Fortunately, this is 
easy to take care of. Just add an RF 
filter to the first audio stage of your 
tape recorder as shown in Fig. 4. The 
filter allows audio signals to get to the 
grid but bypasses RF signals to ground. 

To record your own signals right off 
the air, build a simple untuned broad- 
band receiver as shown in Fig. 5. Any 
crystal diode will serve as detector. The 
resistor and capacitor represent an RF 

Fig. 3- Signal Conditioner circuit. It enables 
you to switch quickly from tape machine to mike. 

TO TAPE r 
RECORDER 
OUTPUT 

J1 

R1(SEE TEXT) 

R2 

MIKE . 
INPUT 

J2 

SW1 

o 

1 

TO 
XMITTER 

J3 MIKE 
INPUT 
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filter. The antenna can be nothing more 
than a lead about a foot long. The whole 
detector can be built in a large phone 
plug. 

Probably the most common use of 
tape among hams is the first one we 
mentioned, signal reporting. Most hams 
have never learned how they really 
sound on the air. If you record their 
signals and then play them back (or 
mail the tape) it represents a really 
meaningful signal report that is highly 
appreciated. Just remember, it is 
against the law to divulge the contents 
of such a transmission to any third per- 
son. 

Alternatively, you can find out how 
your own signals sound by using the 
detector shown in Fig. 5 to record your 
transmissions. 

To make a lazy man's CQer and save 
yourself all that talking or brass - 
pounding, take a piece of tape about 
6 feet long and splice the ends together 
to form a loop. Using an empty reel 
as ballast (as in Fig. 1) , hang the loop 
over the back or side of the machine and 
record your CQ call so it just fills the 
tape. Then sit back, flip on the recorder 
and transmitter, switch to tape on the 
Signal Conditioner and relax while 
your mechanical stand -in does the 
work. 

If you want to brush up on code, try 

recording code practice sessions trans- 
mitted by W1AW, the ARRL station at 
West Hartford, Conn., for later play- 
back and study. 

If you handle a lot of traffic you know 
that a phone call or other interruption 
makes you miss part of a message or 
holds up your net while you get a fill. 
With a recorder handy, you can tape 
your own fills, and they'll be there wait- 
ing when you get back. 

Because an unmodulated continuous 
carrier is illegal on the ham bands ex- 
cept,for short periods, you may wish to 
use a tape- recorded signal which can be 
played through your transmitter again 
and again. Since the information is al- 
ways the same, it gives you an ideal 
means of comparison between repetitive 
tests when you are checking for TVI, 
adjusting your modulator, etc. 

It is sometimes convenient to use a 
recorder to keep a verbal record of 
readings, tests, equipment alterations 
and so on while the work is being per- 
formed. You just describe what you're 
doing as you do it, letting your recorder 
put it down on tape. Later playbacks 
tell you exactly what you did, and may- 
be what you did wrong. 

Those are just a few of the ways you 
can use a tape recorder in your ham 
shack. You will be able to invent 
dozens more. e_ 

Fig. 4 -RF filter network connected in first audio Fig. 5- Simple one -diode detector with 12 -inch 

stage prevents RF pickup by your tape recorder. antenna permits you to record your own signals. 

INPUT 

ORIGINAL 
GRID 

RESISTOR 

67K 
I/2W 

1ST 
AUDIO 

250 
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TO 
RECORDER 

MIKE 
INPUT 

July, 1962 61 

www.americanradiohistory.com

www.americanradiohistory.com


show off your hi -fi system with .. . 

STEREO SAMPLERS 
By Norman Eisenberg 

TIME WAS, when monophonic high 
fidelity stood at its zenith, you got 

motioned into the den or living room 
by a friend who wanted to show off his 
new rig and were promptly run over 
by a freight train and two sports cars. 

Stereo has changed things a bit. Now 
the train runs along the listening wall, 
wild animals circle at a distance and 
the racing automobiles make a turn 
right in front of you. Although illu- 
sions of this type are still the stock -in- 
trade of some demonstration and sam- 
pler recordings, there are now many 
two -channel discs that appeal to us on 
musical grounds. 

The reason is simple enough. Stereo, 
when played on good equipment, en- 
hances music to a marked degree. The 
point for stereo can be made without 
tricks. The sonic discs are fun (and 
some prefer them to music, no doubt) , 

but for day -to -day enjoyment the in- 
comparable glory of a full -dimensioned 
symphony or opera wears longer. 

Some demos include both sounds and 
musical selections and a few more am- 
bitious ones have test signals (left 
speaker -right speaker material; signals 
from low bass to inaudibility to test 
your system's response) and include an 
explanatory talk or printed brochure to 

supplement what you hear. The pro- 
duction becomes the equivalent of an 
aural magazine article. It's all stereo 
and all exciting -for the sense of acous- 
tic adventure and discovery, as well as 
how it can show off (or show up) your 
sound system. Musical excerpts on 
demos have an added value. By pre- 
senting a wide range of styles, they pro- 
vide a capsulized musical education and 
give you a basis for deciding what kind 
of albums you want for your collection 
-symphonic, operatic, popular, jazz, 
etc. 

New demonstration records come out 
almost as fast as new books. Those de- 
scribed here are not necessarily the 
newest. They're what we regard as the 
most interesting, valuable or offbeat re- 
leases issued over the past several 
months. Some are readily available; 
others are not current but can be found 
in large record shops; still others have 
dropped from record -maker's lists and 
will be more difficult to find. All are 
stereo, of course. 

Most unusual among the new discs is 
Mercury's Music in Depth (PPSD -4- 
12) , made up of 12 varied numbers 
featuring different instrumental en- 
sembles, all recorded with the new 
35mm magnetic film technique. The 
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quality of sound possible from this rec- 
ord is almost unbelievable. Selling as a 
demo special, the disc is priced at 99 
cents. An older Mercury disc is Opera- 
tion Pageworth (SRD -3; $2.98) , which 
offers no less than 32 classical and pop 
selections. 

Audio Fidelity's Demonstration and 
Sound Effects (AFSD 5890; $5.98) 
comes out with 3 -D sound (various an- 
imals, St. Patrick's parade) blended 
with narration and pop tunes on one 
side. The flip may well be the noisiest 
demo ever. Six sound bands transport 
you to the Army's Aberdeen Proving 
Grounds; the other six give you subway 
trains, fire engines, crashing timber and 
so on. 

Bel Canto's Stereo Demonstration 
Record (SR 2000; $2.98) takes you on a 
wild tour of Los Angeles and then 
through a quick history of recording 
with samples of pre -electric records, 
78 -rpm discs and LP microgrooves. Pop 
numbers are included. 

Capitol's The Stereo Disc (SWAL 
9032; $5.98) is a lush boxed album with 
a booklet by Edward Tatnall Canby. 
Side A has an introduction to stereo 
with mono -stereo comparisons. Side B 
features classical and pop excerpts. 

Columbia's sound track from Porgy 
and Bess (OS 2016; $5.98) is a smash. 
It's best played in a large room. The 
sounds of Catfish Row, spaced across 
your wall, are particularly effective. 

Concert- Disc's Stereo Demo (CSD- 
2; $2.98) bounces a ping -pong ball 
around to help you balance your 

speakers, then lavishes some excellent 
sound on so-so music, although its re- 
sounding organ excerpt and percussion 
arrangement are well worth hearing. 

Counterpoint's A Study in Stereo 
Sound (CPST -2505; $2.98) features 
some of the best jazzmen in the business. 
The stereo is so good you can almost 
smell the cigarette smoke. For non- 
musical kicks, there's a bowling ball se- 
quence. 

Epic BC -1 and Epic BN -1 ($2.98 
each) both are called This is Stereo- 
rama and are similar in format. BC -1 is 
devoted to classical, BN -1 to pop se- 
lections. Each opens with a talk and 
balancing signals, then presents the 
clean sound of music by leading en- 
sembles. 

Everset is out of business but you 
may find its SDBR 2002 and SDBR 7001 
($1.98 each) in some shops. The two 
discs (pop and classical, respectively) 
pack a lot of full, clean stereo sound on 
quiet surfaces. 

Fantasy's Stereo Demonstration Disc 
(FS 655; $2.98) has a Brubeck arrange- 
ment of a Bach chorale to recommend 
it. The last band, with the bass appar- 
ent on only one channel, is an example 
of exaggerated separation. 

Kapp's contribution is KC -9031 
($5.98), a straightforward classical 
sampler which offers, as its title says, 
The World's Great Music in Stereo- 
phonic Total Sound. 

Liberty's LST -100 ($4.98) starts with 
narration, a ping -pong game, people 

[Continued on page 101] 
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What's that? Berkshire Mills experimenters call 
it an ultragram-u doodle made with ultrasound. 

New A- shelter gimmick is pedal -powered generator 
to charge wet cell and provide electric power. 
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Aerial photo was split 250,000 ways, stored on A mere 50,000 watts is consumed by giant light 
magnetic tape as signals and then played back bulb fashioned by Toshiba. It operates cn 100 

in a new computer recognition study at Cornell. volts and illuminates a newspaper at l,9613 feet. 

A transducer is being 
installed in football 
helmet by this student 
at Northwestern U. to 
study shock suffered 
by player in a game 
Data are telemetered to 
sidelines for analysis 
in helmet design study. 

July, 1962 

www.americanradiohistory.com

www.americanradiohistory.com


B 

y 

H 
e 
r 

b 

F 

r 

e 
d 
m 
a 
n 

2 
W 
6 
0 

4 
5 

iAST ISSUE (May '62) we investigated the basic problems and trouble - 
4 shooting procedures for CB power supplies, audio and IF stages. We will 

now check out the receiver's RF and oscillator sections and take a look at 
alignment techniques. 

Receiver Oscillators. Referring to the block diagram in Fig. 1, you can see 
that the receiver oscillator (as differentiated from the transmitter oscillator) 
feeds a mixer tube. Aside from the fact that the two functions -oscillation 
and mixing -in CB rigs usually take place in separate tubes, the oscillator 
performs the same function in a superheterodyne CB receiver as it does in a 
five -tube AC /DC radio. 

Two common types of oscillators are shown in Fig. 2. These are the crystal 
controlled (A) and 
the tunable oscilla- 
tor (B) , also called 
the receiver VFO 
(variable fre- 
quency oscillator) . 

The best indica- 
tion that an os- 
cillator circuit is 
functioning is the 
presence of a nega- 
tive 3 to 5 volts on 
the oscillator tube's 
grid. Some units 
may run grid volt- 
ages as high as -30, 
so set your VTVM 

66 

Fig. 1. Block diagram of a typical CB transceiver. 
Transmit -Receive switch Si is shown in receive position. 

RECEIVE 
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TO RECEIVER 
SECTION 

TO 
TRANSMITTER 

SECTION 

POWER 
SUPPLY 

F-Wm TO 117V AC 

'2 
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to the appropriate range. Set the VTVM 
function switch to -DC volts and 
connect the common lead to ground, the 
DC probe to the oscillator grid, Fig. 2 -Z. 

If you fail to read the proper negative 
oscillator voltage on a crystal- control 
receiver, first check the crystal. Replace 
the crystal or, better yet, test it with an 
instrument such as the CRYSTalign- 
METER. In addition to testing for 
GOOD -BAD, this unit indicates the 
crystal's activity, which directly affects 
the receiver's sensitivity. 

A word of caution on measuring os- 
cillator grid voltages with a VTVM: If 
your VTVM is one of the ancient models 
without an isolating resistor in the DC 
probe, the probe capacity can detune 
the oscillator and kill the negative volt- 
age. For this same reason you cannot 
use a VOM to check oscillator voltage. 

If the oscillator and IF stages are 
working, the difficulty may be in the 
RF amplifier, though this is rare. Set 
your RF signal generator to provide a 

Fig. 2. Crystal- controlled receiver oscillator 
(A) variable oscillator (B) are typical. Both 
these ?ypes may feed separate mixer tubes. 

TO 
ANT 

RF AMP. 

COMBINED MIXER 

AND OSCILLATOR 
(613E6, ETC.) 

SIGNAL TO IST IF 
TRANSFORMER 

8t 

TO 
AVC 

Fig. 3. (A) Simplified RF amplifier 
with combined oscillator -mixer tube. 
(B) Mixer with separate oscillator. 
Any PF amp works with any mixer. 
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MIXER 
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Fig. 4. Mixer's output 
feeds one or more 
IF amplifier stages. 
Detector stage fol- 
lows. Test points are 
indicated by letters. 

modulated 27 -mc signal and connect its 
hot lead in series with a 5 -mmf capacitor 
to the plate of the RF amplifier tube 
(see Fig. 3) . Slowly tune the generator 
through the CB frequency range. A tone 
in the speaker indicates the RF output 
transformer (or coupling capacitor), 
the mixer and the oscillator are func- 
tioning. (If no tone is heard, the cou- 
pling between the RF amplifier and the 
mixer grid is defective.) Next, connect 
the generator to the RF amplifier tube's 
grid and check for the tone. Finally, 
connect the generator leads directly 
across the antenna jack; failure to hear 
the tone indicates a defective input 
transformer (or tapped coil) . In elec- 
tronically switched rigs the input ca- 
pacitor may be at fault. 

Aligning the Receiver. Contrary to 
the prevailing opinion among CBers, 
receivers do not need frequent align- 
ment. Manufacturers deliver their units 
with maximum alignment and the CBer 
rarely can improve on the factory ad- 
justment. IF transformers are delicate; 
the less tinkering with them, the better. 
However, there are occasions when 
alignment is in order; a kit transceiver 
usually will benefit from alignment 
with a signal generator. And alignment 
must be checked when an IF trans- 
former, oscillator or RF coil is replaced. 
After a year or so of use, touching up 
the coils may be a good idea, but in gen- 
eral, unless there's a real need, keep 
your alignment tool out of the rig. 

Tunable Receivers. Prepare the re- 
ceiver for alignment by setting its 

nH 

tuning capacitor's plates to full mesh, 
unless stated otherwise in the unit's 
service notes. Set the VTVM to a 3 -to- 
5 -volt negative DC range, connect the 
common lead to ground and the DC 
probe to the top of the diode load resis- 
tor Rl (see Fig. 4 -A) . Rl may actually 
be several resistors in series. If you can- 
not determine the diode load, connect 
the DC probe to point B. 

Warm up the generator for at least 
half an hour and set it to the trans- 
ceiver's IF frequency. Set the genera- 
tor's function switch to unmodulated 
RF and output control to zero. Connect 
the generator's common (ground) lead 
to the chassis near the IF section and 
the hot lead in series with an .001 -mf 
capacitor to the grid of the last IF stage, 
Fig. 4 -X. 

Turn on the transceiver and adjust 
the generator's output control until the 
VTVM connected to the AVC line reads 
about 1 volt negative. Using an insu- 
lated alignment tool, first adjust the bot- 
tom and then the top slug of the last IF 
transformer (one closest to the detec- 
tor) for maximum meter reading. After 
each alignment step, reduce the genera- 
tor output to maintain an approximate 
-1 volt AVC reading. Perform the pro- 
cedure with the other IF transformers 
all the way back to the mixer grid. Re- 
member to use a 5 -mmf series capacitor 
when connecting the generator to the 
mixer grid. 

Since signal generators usually do not 
have the band spread necessary for ac- 
curate CB dial calibration, you will 
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Standard RF signal 
generator and VTVM 
are used to align the 
IF stages of a CB rig. 
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000 
Multi- purpose CB test set by Seco performs a wide 
variety of tests, including crystal activity checks. 

have to use either a CRYSTalign- 
METER, EI's CB Signal Generator 
(May '62) or improvise. If you have 
access to a CRYSTalignMETER, plug 
one of your transmit crystals into the 
unit and you will have an accurate CB 
signal generator. EI's generator works 
the same way. 

With the VTVM connected across the 
diode load resistor as before, set the 
transceiver's tuning dial to the fre- 
quency generated by the CRYSTalign- 
METER, etc., and tune the receiver's 
oscillator for maximum VTVM reading. 
(Move the signal source away from the 
transceiver for minimum meter indica- 
tion, thereby insuring maximum accu- 
racy.) Some rigs have complex tracking 
adjustments requiring dial alignment at 
three points. Their instruction manuals 
are exact as to dial alignment pro- 
cedure and should be followed to the 
letter. 

The final step is RF amplifier align- 
ment. Connect an antenna to the trans- 
ceiver and tune in a generated signal 
around channel 9. Peak the antenna 
input transformer and the RF amplifier 
plate coil for maximum meter reading. 
This completes the alignment. 

Crystal- Controlled Receivers. You 
may wonder why a receiver that's crys- 
tal- controlled requires alignment. For 
the answer, let's take a look at a re- 
ceiver with a 455 -kc IF strip. When re- 
ceiving channel 9 (27.065 mc) , the 
crystal is cut for 26.610 me -the differ- 
ence in frequency being 455 kc. Now if 
the crystal were off -frequency only 1 

kc, it would still be within .005% toler- 
[Continued on page 104] 
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Tired of your television's low -fi audio? 

Here's an adapter that gives you .. . 

HJI)-F1 SOUND FROM YOUR TV 
By Len Buckwalter, Contributing Editor 

HAVE YOU been bothered by the low -fi sound of your TV set? As you 
probably know, the audio portion of TV is broadcast in FM and there- 

fore has excellent quality -until it struggles through the skimpy audio section 
and out the 4" speaker of the average TV receiver. 

To improve this situation several methods have been used to pick up TV 
sound and feed it to a hi -fi system. Unfortunately, two of the most popular 
techniques can be dangerous. Wiring to the TV set's volume control or even 
clipping leads to its speaker could make your entire hi -fi rig a 117 -volt death 
trap if the TV is a transformerless job. 

And even if your set is one of the better transformer- operated models, 
tapping in at the volume control or speaker terminals still introduces all the 

distortion inherent in its low -fi 
Compact cabinet houses 3 -tube adapter. Power is detector and audio circuits. 

The Adapter described here 
eliminates all these problems and 
will work with any modern TV 
set with an IF of 4.5 mc. It picks 
up the TV audio in its most undis- 
torted form -while it is still an 
FM signal in the TV set's IF 
stages. Live or video tape pro- 
grams sparkle with the fidelity of 
regular FM broadcasts. 

The Adapter incorporates a two - 
stage 4.5 mc IF amplifier and a 
ratio detector. To use it, simply 
slide the pickup (a tube shield) 
over the appropriate IF tube in 
your TV. Make sure the shield 

tapped from amplifier or a separate power supply. 
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TUBE 
SHIELD 

V V 

Sound adapter circuit includes a 
two -stage IF amplifier and ratio 
detector. IF transformers are 
tuned to TV set's IF frequency. GNO TEST POINT B C6 

TEST POINT A 

63V 

Wiring board is lifted out of cab- 
inet and perspective distorted 
to clarify Wiring. Note grounded 
lugs and tube socket centers. 

FIL 

8+ GND 

Cr 

+ C6 

PARTS LIST 

Resistors: 1/2 -watt, 10% unless otherwise noted 
RI -100 ohms R7 -I,000 ohms 
R2,R4- 33,000 ohms R8 -1,500 ohms 
R3,R5-47 ohms R9,R10 -6,800 ohms 
R6- 39,000 ohms 

Capacitors: 400 volts or higher, disc types 
(unless otherwise noted) 

CI,C2,C9 -.0033 mf C6-10 mf @ 25 v. 
C3 -330 mmf electrolytic 
C4,C5 -470 mmf mica C7 -.05 mf paper 

C8 -.002 mf 
VI,V2 -6AU6 tube V3 -6AL5 tube 
TI,T2 -4.5 me transformer (Miller 1466) 
T3 --4.5 me ratio detector trans. (Miller 1468) 
JI -phono jack 
Misc. -Tube shield, 2" x I" with internal spring; 

perforated board, 41/2 "x31/2"; Aluminum 
cabinet, approx. 31/2 "x7 "x3%" 
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Optional separate power supply is simple full - 
wave type using silicon diodes and an A-C filter. 

117 
VAC 

FIL 8+ GND 

POWER SUPPLY PARTS 
CIOA,B -40 -40 mf @ 150 v., dual- section 

electrolytic capacitor 
RII -1,500 ohm, I watt 
DI,D2- silicon diode rectifiers (Sarkes -Tarzian K -200 

or equiv.) 
T4 -Power transformer, secondary: 250 v. center 

tapped (125 -0 -125) @ 25 ma; 6.3 v. @ I a. 
SWI -SPST toggle switch 
Misc.- II-lug terminal strip; cabinet, 5 "z4 "x3 "; line 

cord, etc. 

is not grounded, since its job is to serve 
as a capacitance pickup for the IF sig- 
nal. No other wiring or connection to the 
TV is necessary. A standard shielded 
cable between the output of the Adapter 
and the TV or Aux input on your hi -fi 
amplifier completes the hookup. 

As shown in the photos, the Adapter 
is packaged in two metal cases. The op- 
tional power supply was built sepa- 
rately since most hi -fi amplifiers can be 

72 

tapped in to provide the modest power 
requirements of the unit. A filament 
voltage of 6.3 volts AC or DC at .9 a. 
and 140 volts DC at 10 ma is required. 
If higher B+ is supplied by the ampli- 
fier, use a series dropping resistor 
(about 10,000 to 20,000 ohms, 4 watts) 
to lower the B+ to 140 volts. Eliminat- 
ing the power supply shown will cut 
total cost significantly. 

Construction. Most wiring should be 
done before the perforated -board chas- 
sis is installed. Follow the pictorial, 
taking notes of these points. Each of the 
three 7 -pin tube sockets used should 
have a centerpost to serve as a ground- 
ing point. Bare wire interconnects the 
sockets and joins with the three solder 
lugs (one under a stud of each trans- 
former) to ground the transformer cans. 
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Before installing the board, drill three 
3/4 -inch holes in the bottom of the cabi- 
net. These serve both for ventilation and 
to provide access to the bottom adjust- 
ments of the transformers. Drill several 
holes in the rear of the cabinet for fur- 
ther ventilation. Mount the chassis 
board with two 6 -32 screws, 3/4" long - 
located on each of the long dimensions 
of the board. Use three nuts on each 
screw; one to secure the screw to the 
bottom of the cabinet, and two to lock 
the board onto the screw. This spaces 
the board from the bottom of the cabinet 
and prevents shorts. 

Alignment Touch -up. You'll need a 
vacuum -tube voltmeter for the simple 
alignment required. While the two IF 
transformers (T1, T2) have exposed 
tuning slugs, the ratio detector (T3) 
has recessed slots. A narrow screw- 
driver must be used since the slots are 
about half the width of the can's access 
holes. 

If the Adapter is built correctly, the 
TV set itself makes a fine signal genera- 
tor. Moreover the transformers have 
been pre -set to 4.5 megacycles, making 
alignment easy. First connect a shielded 
audio cable from J1 to your hi -fi ampli- 

fier. Next, locate the TV's sound IF tube 
from the tube location function diagram 
inside the set's cabinet. Or use a sche- 
matic of the set. 

A spring -loaded type tube shield 
serves as the pickup, its coil spring sup- 
porting the shield above possible con- 
tact with the chassis. If necessary you 
can insulate the tube shield with tape. 
Lead the wire from the shield pickup 
out through one of the ventilation holes 
in the rear of the TV set. 

Now remove the top cover of the 
Adapter and apply power. Carefully 
tune in a strong TV channel and some 
audio should be heard through the hi -fi 
system. Note that the TV's volume con- 
trol has no effect and may be tuned 
down after the channel is tuned in. 

There are two test points shown in the 
drawings. Set up the VTVM to negative 
DC volts on a range of about 10 volts. 
Clip the ground lead to the Adapter's 
metal cabinet and touch the hot probe 
to (A) the negative end of C6. Tune 
the top and bottom slugs of T1 and T2 
for maximum reading. Once this is 
done, you may find that rotating the fine 
tuning knob on the TV will raise the 

[Continued on page 101] 

Bottom of circuit board before installation in cabinet. Mounted in cabinet, board sits on small standoffs. 
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AMONGST the hundreds of short -wave broadcast stations in 
the world you can find more ways of reporting a given 

news story than you could list in your kid brother's composi- 
tion book. But that is what gives special interest to news 
reports from foreign stations. Listening to English- language 
newscasts from abroad doesn't so much give you the news (you 
can get that from your local broadcast station) as it tells you 
how a particular world event is viewed in other lands, or how 
local happenings are seen at the place where they occur. In 
addition, you learn how people of various political persuasions 
treat the news of the day. Our list of the 50 best English - 
language news programs from overseas represents a sampling 
of all political opinions from fascist to communist and a geo- 
graphical spread that covers the globe. Most of these stations 
are relatively easy to pull in from any point in North America. 
But a few, such as Rhodesia and Guinea, require considerable 
skill and patience. 
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2. 

3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48 
49 
50 

Ibania 
rgentina 
ustralia 
elgium 
ritish Guiana 
ongo Rep. 

ep. of Co 

. China 
uba 
ngland 
gypt 
inland 
. Germa 

. Germany 
hana 
reece 

Guinea Rep. 

India 
Indonesia 
Iran 
Israel 
Ivory Coast 
Japan 
Jordan 
Katanga 
S. Korea 
Liberia 
Morocco 
Mozambiq 
Netherlands 
Nigeria 
Pakistan 
Philippines 
Portugal 
Senegal 
Sierra Leone 
S. Rhodesia 
S. Africa 
Spain 
Sweden 
Syria 
Taiwan 
Thailand 
Tunisia 
Turkey 
U.S.S.R. 
U.S. 
Vatican 
Windward Is. 

Yugoslavia 
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STATION 

R. Tirana 
RAE 

R. Australia 
Belgian NBS 
ZFY 

R. Brazzaville 
R. Leopoldville 
R. Peking 
R. Havana 
BBC 
R. Cairo 
01X4 
R. Berlin 
V. Germany 
R. Ghana 
R. Athens 
R. Conakry 
AIR 
RRI 

R. Tehran 
Kol Israel 
R. Abidjan 
R. Japan 
R. Amman 
R. Katanga 
KBS 
ELBC 

R. Maroc 
R. Clube de M. 

R. Nederland 
W. Nigerian BS 

R. Pakistan 
Far Eastern BC 

R. Lisbon 
R. Senegal 
SLBC 
Federal B'casting 
R. S. Africa 
V. Spain 
R. Sweden 
R. Damascus 
V. Free China 
Overseas BS 

R. Tunis 
R. Ankara 
R. Moscow 
V. America 
R. Vatican 
WIBS 
R. Belgrade 

0 

9690 
11710 
11805, 970 
3265 
11725 
11755 
15150, 948 
599C 
9825, 216 
11915 
151Ç0 
117E5 
960E, 9735 
11800 
177L5, 15345 
11965 
11715 
11795 
7024 
90 
1182 
151 

715 
118. 
15125, 
3225 
15345, 9 
15300 
11730, 
6185 
11672 
11920 
17835, 17 

11835 
3315 
4911 
150435 

9360 
9725, 1180 
15165 
17785, 118 
11910 
9635 
9515 
9720, etc. 
97E5 
17640 
15C85 
95C5, 6100 

TIME (EST) 

1730 
2200, 0002 
0715 
1900 
Early eve. 

2015 
2130 
2000 
2200 
1615, 1030 
1700 
0630 TuSa 
1000, 1100 
1715, 0000 
1600 
1730 
1525 
1000 
0615 
1515 
1515 
1345 
1930, 2315 
2055 
1515 
0030 
1645, 0200 
1330 
1100 Fr 

1630 
0030 
1500 
1100 
1330 
1530 
0116 
0000 
1400 TuThSa 
2230, 2330 
2130 
1500 
2010 
0530 
1600 
1815 
1800 
1800 -2230 
1115 
Late aft. 
1800 

îi 
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GLANCE down the row of cars in the 
photograph above and see if you 

can pick out the Federal Communica- 
tions Commission monitoring vehicle - 
the Big Ear. Parked among other cars 
at a recent Citizens Band get- together, 
the FCC roving mobile attracted little 
attention because it gave no outward 
clue to its contents- several hundred 
pounds of monitoring equipment. 

As with all the FCC's Big Ears, this 
one was a veritable lab on wheels that 
could pick up, measure and record any- 
thing from a too -talky CBer to a hidden 
transmitter being used by Rudolph the 
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Spy. But from its two whip antennas 
you might think the car merely be- 
longed t6 some especially active CBer. 

You may believe the FCC monitors 
are engaged in some sneaky cloak -and- 
dagger operation but a talk with the 
man behind the wheel of this car would 
change your mind. The man is Paul W. 
Gilligan and he's Assistant Engineer - 
In- Charge of the FCC's Boston bureau. 
Our talk with Gilligan was much like 
our other encounters with FCC person- 
nel. He was pleasant and eager to ex- 
plain that his job is not to harass CBers 
but to enforce the rules that keep the 
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band usable for the greatest number of 
licensees. It was through Gilligan's 
helpfulness that we were permitted to 
poke our camera inside the mobile unit 
and come up with the rare set of photos 
shown here. 

Monitoring CB presents a special 
problem. Since the band by definition 
is short range, monitoring must be done 
close in. To handle this enormous job, 
mobile units of the type shown here 
usually listen while enroute to a higher - 
priority call. When something ques- 
tionable is heard the car stops and 
performs an intercept. A portion of the 
offending transmission is recorded on 
tape for evidence and used to write up 
a citation when the engineer gets back 
to his office. The citation is mailed to the 
licensee and must be answered within 
three days. 

This procedure is used chiefly to de- 
tect operating violations: improper use 
of the band, incorrect station identifica- 
tion, breaking the five -minute rule, etc. 
More specialized equipment is used to 
check transmitter performance, such as 
off -frequency operation and excessive 
harmonics. 

Another job of the mobile unit is to 
work closely with a series of permanent 
FCC monitoring stations dotted around 
the country. These fixed monitors deal 
mainly with long -range listening and 
direction -finding, but they do refer 

Receiver with sensitive S -meter monitors hams 
and CBers. pops out for use in hotels, motels. 

July, 1962 

Chock -full trunk includes cables for setting up 
field antennas and inverter to supply 117 volts. 

cases to local FCC offices. Thus, the mo- 
bile may be dispatched into the field to 
track down individual violators. 

There's a brighter side to the activi- 
ties of a mobile monitor. It's in cases of 
TVI. Packed in the trunk of the car is 
a TV set equipped with filters for sup- 
pressing television interference from 
CB, ham or other transmitters. Placed 
alongside a complainant's set, it can 
prove that interference is curable. This 
assumes that the CBer or ham has a 
clean rig and that the trouble stems 
from the TV's inability to reject normal 
transmitter signals. 

Oh, yes, the monitoring car. It's the 
Plymouth closest to the camera. 

-Len Buckwalter, 1W5733 

Blanket conceals field- strength meter (lest), two 
receivers and a patch panel in rear seat of car. 

'I 
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If you can't make up your mind .. . 

and don't have a coin to flip .. . 

THE ET,FACTRONIC 

JS'1J6J 
MAKER 
By Ben Sherwood 

TO MAKE a decision, you ordinarily tote up the pros and cons and go with 
the long side. It's when the pros and cons are equal that you have trouble, 

and that's the time to bring out your handy -dandy little giant Decision Maker, 
an easily built gadget that electronically flips an imaginary coin for you. 

The Decision Maker also can be used in a variety of games involving simple 
choices, such as Put 'n' Take, Odd or Even and Match The Coin. 

When you plug in the Decision Maker its two small bulbs, labeled yes and 
no (or put -take, heads -tails, etc.), light up. When you push the button one 
or the other bulb goes dark; your decision is made by the bulb that remains lit. 

Construction. EI's Decision Maker can be assembled in a metal, plastic, 
or wooden cabinet. Costs are held down by using NE -2 neon bulbs, mounted 
behind small holes in the box with cable clamps. You can make the unit self - 
contained by replacing power supply components SR1, RI and Cl with 
a 90 -volt battery or two 67.5 -volt batteries in series. Polarity is not important. 

For truly random choices, the bulbs and resistors R3 and R4 
should be matched. Choose bulbs which light at about the 

same DC voltage. The resistors may be matched by 
choosing two with the same value as read by an 

ohmmeter. As an alternative, you can add a balance 
control. Eliminate R3 and R4 and connect the leads 

from any 250,000 -ohm pot to the correspond- 
ing lettered points 
shown in the diagram. 
Then you can use un- 
matched neons. Ad- 
just the pot so yes and 
no occur an equal 
number of times in a 
large number of trials. 
When constructing the 
unit keep all wiring 
insulated from the 

cabinet. 
Operation. When volt- 

age is applied to the cir- 
cuit the two bulbs light 

alternately but at such a fast 
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rate that both appear to remain lit con- 
tinuously. When the first bulb (let's 
say NL1) fires it becomes a virtual short 
circuit and the voltage across it drops. 
Now C2 charges through R4 from C to 
B, preventing NL2 from firing until C2 
reaches full charge. NL1 remains lit 
during this period. 

When the charge on C2 reaches NL2's 
firing voltage, NL2 fires and discharges 
C2, which then shorts out and extin- 
guishes NL1. C2 promptly starts charg- 
ing in the opposite direction through R3. 
NL2 remains lit until C2 reaches NL1's 
firing voltage and then is extinguished 
as the cycle is repeated. 

Repetition rate depends on voltage 

and the values of R2, R3, R4 and C2. As 
these values increase, the rate de- 
creases. 

The Decision Maker's ability to act 
lies in the fact that when SW1 is de- 
pressed C2 is shorted and the action 
stops with one bulb remaining lit. 
Chance alone chooses the bulb. 

PARTS LIST 

RI -1,000 ohm, V2 w. resistor 
R2,R3,R4- 100,000 ohm, V2 w. resistor 
CI -20 mf, 150 v. electrolytic capacitor 
C2 -.I mf, 200 v. or higher paper capacitor 
NLI,NL2 -neon lamps type NE -2 
SWI -SPST push- button 
SRI -20 ma selenium rectifier 
Misc.- 2 -I/4" cable clamps, 5 -lug terminal strip, 

line cord and plug, hardware, cabinet, etc. 
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MY BROTHER is a nut. A hi -fi nut. Believe me, they are the worst kind. He 
spends his time upstairs brainwashing preamps, crossovers, L -pads and such 

audio junk. Just think, he could be working on something worthwhile, like radio 
control. Now, there's a hobby. Just the other day I was putting the finishing 
touches on a neat little R/C transmitter whet: Dale (that's his name) came burst- 
ing in and dragged me off to see the latest addition to his hi -fi rig. 

"Isn't she a beaut ?" he murmured reverently, pointing to an ugly pine box 
riddled with holes of haphazard sizes. 

"Yeah," I mumbled, figuring my brother had finally gone off his rocker and 
taken to constructing houses for transient birds. "But what does it do ?" 

"Man, that's my ultra -bass speaker system. Why, I've got a low-efficiency, high - 
compliance woofer in there that...." 

"Whoa, and spare me the details. Just show me whether it sounds better than 
it looks." 

Dale gingerly lowered the tone arm on a jazzed -up record that would sound 
good on an Edison gramophone. It was one of those demos that began with a 

thunderstorm in Wisconsin and ended in New York Harbor. 
"Not bad," I admitted when the last blast of the Queen Mary faded. 

"Not bad ?" Dale screamed. "That was the sweetest, cleanest bass 
you'll ever hear, you ninny." 

"Well now," I said, hitching up my belt, "when it comes to purity 
of bass I'll stand by the old, reliable infinite baffle." 

"Oh, kid. You've been working on those R/C toys too long. You 
may be hip to proportional control but you don't know beans about 

audio." 
"Izzat so ?" I bristled. "It just so happens I've been brush- 
ing up on electromechanical reproducers. Why, even Mr. 

brush- 

C-4 
Bozak would agree that the purity of bass from an in- 

//'"' finite baffle is unmatched by any other enclosure." 
"You talk big, kid, but you couldn't build a bird- 

house," Dale said, fondly patting his botched baffle. 
"Well now, I bet I could throw together an infinite 

baffle that would out -bass that orange crate of yours. 
As a matter of fact I'll wager an M7 -D cartridge 
against a DeBolt servo that my bass -box will make 
you think you never heard 50 cycles before." 
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"You're on!" he shouted, gleefully searching for a plug -in shell to 
111017 mount the new cartridge in. 

A few days later Dale sauntered into the back yard while I was work- 
ing feverishly on a box -like structure that was modest in dimension 
only when compared to a blimp hangar. 

"What are you up to now he growled. "Building a doll house for 
your toys ?" 

"This happens to be the ultimate in infinite baffle enclosures," I shot 
back. 

"Gee, kid, it's awful big," he said in hushed tones as the immensity 
of my project became evident. "It'll never fit in my room." 

"It stays right here," I said. "The sound that emanates from this 
enclosure is meant for all nature." 

"But you have speakers all around. Which side do you sit on ?" 
"Aha, you don't sit on any side," I said, opening a little door. "You 

sit inside!" This was too much for Dale. He stumbled away mum- 
bling to himself. 

After completing carpentry work I spent several days mounting 
old 12- and 15 -inch speakers, wiring them in a series -parallel net- 

work to match the output impedance of Dale's am- 
plifier. The last step was to attach an iron pipe 
to the top of the enclosure and string wire across 
the yard and into Dale's window and hook it to 
his audio equipment. 

The moment of truth arrived. As Dale and I 

approached the enclosure I could see he viewed 
it with skepticism. The mammoth structure, 

pockmarked with the backs of old speakers and 
topped with a spire that stabbed into the overcast 

sky, was truly a sight. 
"In here," I said. "You sit on that little stool. After I shut the 

and spin that sound effects record. Hold onto your seat because 
you're going to hear some real bass." 

"Go, man, go," Dale said weakly, trying for self- control. 
Hurrying toward the house, I noticed ominous black 

clouds rolling in from the north. All I needed was 
little rain. I could imagine the speaker cones, 
posed as they were, becoming limp and col- 
lapsing. To my horror the first few 
drops fell, but before I could react a 
sound of doom shattered the air. 

The sky was split by a bolt of fire that 
momentarily seemed to give my in- 
finite baffle enclosure a direct connec- 
tion to the Great Upstairs. As I 
gasped the iron pole slowly turned 
a cherry red and curled up like a 
tired worm. It was over in an in- 
stant; only a ring of burnt grass and 
the hiss of rain on the pole spoke of 
the awful bolt. "Dale!" I screamed, 
dashing through the now driving rain. 

As I neared, the door swung open and 
Dale, pale and shaken, stumbled out. "Kid," 
he sighed, rubbing his singed eyebrows, "you 
have got a system. Spin that one again, man!" 
He shuffled inside and closed the door. \I 

ex- 
a 

door I'll run up 
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1 e( &ta ̀  e 
Test Bench 
by Larry Klein 

A Baffling Problem or All Boxed In 

IT MAY surprise you, but designing a 
small hi -fi speaker system is a lot 

more difficult than designing a large 
one. A case in point is the Duoflex, pre- 
sented in this issue. Several brands and 
types of loudspeakers were tried and a 
lot of sawdust and impedance curve 
tracing sheets lit- 
tered the floor of 
my workshop be- 
fore I got satisfac- 
tory results. 

The main prob- 
lem in designing 
a system is 
resonance -the 
resonance of 
the loudspeaker 
mechanism itself. 
This resonance 
is mechanical, a 
product of the 
stiffness of the 
speaker cone sus- 
pensions. The 
looser the suspen- 
sions, the lower 
the resonance. 
And, all things 
being equal, the 
lower the resonance of the speaker in 
free air, the better its bass response. 

However, speakers are not mounted 
in free air, and here's where the story 
gets complicated. As you know, the 
cabinet preserves the bass response of a 
loudspeaker by preventing the low -fre- 
quency pressure wave produced by the 
cone's forward movement from meeting 
the opposite -phased wave produced 
when the cone moves backwards a frac- 
tion of a second later. The speaker cabi- 
net serves as barrier between the front 
and rear of the cone and thereby pre- 

vents the pressure waves from cancel- 
ling each other. 

Here's where we encounter the big - 
vs- little problem. Let's say you take a 
good quality 12 -inch speaker with a 
free -air resonant frequency of about 30 
cps and mount it in a 11- cubic -foot 

sealed enclosure. 
The air trapped 
in the box be- 
hind the speaker 
is relatively in- 
compressible and 
hence prevents the 
speaker cone from 
moving freely. 
This has the effect 
of stiffening the 
cone suspension. 
If you were to re- 
measure the cone 
resonance in the 
box you would 
find it now peaks 
at around 70 cps. 
A listening test 
would tell you 
that the system 
has an unnatural 
boomy quality on 

the male speaking voice and is unable 
to reproduce cleanly any bass note 
below about 80 cps. 

There are several ways out of this 
dilemma. One of the most popular is the 
bass reflex tuning technique. With the 
bass reflex baffle, the bigger the box - 
the better (up to a maximum of about 
7 cubic feet) . But a properly designed 
reflex system such as EI's Duoflex can 
be limited to bookshelf dimensions and 
still give good results. 

Superficially, the only difference be- 
tween the bass [Continued on page 112] 
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KIT 

An Electronic 

The'mometei' 

El 
REPORT 

VER SINCE Sir Charles Wheatstone had his bight idea in 
the mid -19th Century, we've been getting, accurate measure- 

ments by using the bridge bearing his name. The hriige c:rcui: 
is like a balance scale: you put a known (or standard) quantity 
on one side and an unknown quantity on the other. Some sort 
of indicator shows the precise difference between the two. In 
general, the accuracy of a bridge is limited only by the accuracy 
of the standard. 

In electronic measurements -where you 
are comparing a known resistance, capacitance or 
inductance against an unknown one -the theory c_ opera- 
tion is fairly basic. But suppose you want to c:mpare other 
physical phenomena by means of a bridge? How would you go 
about it? The answer lies in transducers. A transducer is a de- 
vice that translates one type of energy into another Some com- 
mon transducers include a phonograph cartridge, which translates 
wiggles in a record groove into electrical energy; a photccell, 
which translates light into electrical energy; a loudspeaker, which 
translates electrical energy into scund, and a thermistor, which 
translates temperature into resistance. 

It is the thermistor that concerns is here. Usually small enough 
to sit on the end of your finger (see photo) , the the:iri.stor can Inc. 

designed for almost any temperature range and res:stance value. 
The thermistor's special quality is its ability to maintain an 

almost linear relationship between its internal resistance and 
applied heat. The hotter it gets, the lower its resistance. Typical 
thermistor ranges are 5,000 ohms at 00 C to 25 ohms at 40° C, 
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and 300,000 ohms at 0° to 100 ohms at 
300° 

At hand is Radio Shack's novel kit 
called the Novatherm, an electronic 
thermometer utilizing thermistors in a 
bridge circuit. The instrument is pow- 
ered by a 1.5 -volt flashlight cell and a 
damped 200 microamp double -jeweled 
movement provides a direct tempera- 
ture reading in degrees F and C. 

Assembly is a straightforward one - 
evening job. Liberal use of color -coded 
wire and a well -done manual make it 
difficult to err. However, care is re- 
quired in wiring the function switch. 
As in any instrument with a multi - 
contact switch, there are two things you 

Heart of the Novatherm is the tiny thermistor. I' 
can provide a remote reading over 1,000' of wire. 

Closeup of the Novatherm's easily 
read meter face shows tempera- 
ture ranges available. The bottom 
scale requires an accessory kit. 

must avoid. Don't drip solder into the 
contacts of the switch, and double - 
check every wiring connection before it 
is made. If you have a screw -holding 
type screwdriver it will facilitate final 
assembly, when you mount the parts 
board inside the cabinet. 

The basic range of the $19.95 kit 
is minus 20° -120° F (minus 29 °- 
49° C) . An accessory kit extends 
the range to 220° F. Since the high - 
temperature accessory kit is only a few 
dollars more, we recommend that you 
incorporate it at the time you assemble 
the Novatherm. This will save disas- 
sembly and back -tracking. 

[Continued on page 104] 

Most components are assembled on Bakelite rear 
panel. The empty spaces are for the accessory kit. 
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El's ELECTRICITY Contest 
THE RESPONSE over the last year 

to EI's Electricity Contest has been 
amazing to the Editors. Hundreds of 
our readers have put a great deal of 
time, thought and research into formu- 
lating their answers to the question, 

July. 1962 

"What is electricity ?" The entry below 
represents the final winner and the 
termination of our contest. In our next 
issue we will present a definition of elec- 
tricity as given by an expert in the field. 
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LISTENER 
Notes for the short -wave listener and DXer By C. M. Stanbury II 

Is IT OR ISN'T IT? ... One of the more confusing and controversial phases of 
DXing is the QSL card or letter -how to count them and what really consti- 

tutes an authentic verification. One of EI's DX Club certificate winners asks, 
"Can I count French Equatorial Africa, the Belgian Congo, Tangiers and the United 
Arab Republic twice if I verify them again now that they've changed names ?" 

A nice letter from WMIE in Miami, but is it a QSL? 

Dear Mr. Stanbury: 

Thank you for your letter requesting "reception verified" 
confirmation. 

Enclosed please find our program schedule. 
onto_ 

bear W. Stanbury; 
This will confirm 

Time 
953 from 12 ;3oy reception 

of KRSC November 5 AM Pacifié Standard 

KRSC, Seattle. leaves no doubt about verification. 

Unfortunately, there is no universal answer. A change in a name in itself does 
not constitute a new country, but when countries divide or unite the count be- 
comes complicated. When a territory such as French Equatorial Africa splits up 
into smaller units, you should not count the same location or area twice. If your 
FEA QSL is from Radio Brazzaville, you should not verify it again as the Congo 
Republic. But you could verify as separate countries such former FEA districts 
as Tchad (4904.5 kc) and Gabon (7270 kc) . In other words, one station should 
not represent more than one country. 

When a small country is taken into a larger nation, the situation is different. 
A DXer who QSLed Tangiers as a separate country can now re- verify that same 
station as being in Morocco (but Morocco counts as only one country, of course) . 

As a rule of thumb on what is or isn't a country, we refer to the American Radio 
Relay League and Newark News Radio Club lists ... and play it by ear. 

On the matter of what is or isn't a QSL, there is room for a lot of argument. 
Take a look at the two actual letters from broadcasters shown on this page. I 
sent approximately the same report to each one. KRSC leaves no doubt that he is 
verifying my report. On the other hand, the top letter, from WMIE in Miami, ap- 
pears to be a kind of thank -you note. It's nice and all that but it just never quite 
verifies my reception report. Would you count it as a QSL? [Continued on page 102] 
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Distorted Stereo 
I've recently purchased an FM multi- 

plex adaptor manufactured by the same 
company that made my three -year -old 
tuner. I'm using an outdoor antenna in 
a good signal area. I have checked the 
tubes in my tuner and replaced two. 
The tuner alone performs well. How- 
ever, I still can't get good stereo. During 
multiplex broadcasts the signal is dis- 
torted and accompanied by a high, 
steady hum. What can I do? 

In a high -signal area, a quality tuner 
can be out of alignment and still per- 
form adequately on mono FM. The 
steady hum (it could also be howl or 
motorboating) indicates the MPX 
adaptor is not receiving sufficient 19 -kc 
pilot signal to synchronize. This may be 
due to a misaligned adaptor (unlikely) , 
poor signal strength (your location and 
external antenna rules this out) or a 
poorly performing tuner. Take your 
tuner and adaptor to a service agency 
that has facilities for aligning multiplex 
adaptors as well as FM tuners. 

Adding MPX 
I have an imported AM -FM console 

and want to add multiplex to it. How 
would I go about adding the adaptor? 

Frankly, we doubt that you will be 
able to do it. In any case, the manufac- 
turer (or importer) certainly knows his 
equipment better than EI does and, 
therefore, is the one to advise you. It is 
possible to check out a tuner in advance 
using a multiplex generator to deter- 
mine if it will provide good stereo, but 
without having the equipment on the 
bench, all we can do is guess. 

Optimum vs Universal 
How can there be such a thing as a 

universal adaptor (such as El's in the 
January 1962 issue) if you maintain that 
for optimum results each adaptor should 
be designed for a specific tuner? 

The important word here is optimum. 
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HI-FI 

Since there are very few tuners avail- 
able with all the bandpass necessary for 
optimum stereo reception, compensa- 
tion must be made in the adaptor. This 
is not to say that it isn't possible to plug 
in any adaptor at random to any tuner 
and occasionally get good separation, 
etc. But, unfortunately, the less expen- 
sive the adaptor, the poorer your 
chances of being able to do this. EI's 
adaptor- had every trick we knew engi- 
neered into it to make it as universal as 
possible -and letters from our readers 
indicate we were successful. However 
(and here's that word again) , for op- 
timum results even EI's adaptor and the 
tuner you use should be aligned to each 
other. For that, a multiplex generator 
(such as the Scott 830) is required. 

How Wide a Bandpass 
I've been told that unless a tuner has 

a wide bandpass it can't use a multiplex 
adaptor. What is wide bandpass and 
how do I know if my tuner has it? 

For stereo reception, the detector cir- 
cuit in a tuner should have a bandpass 
of at least 1 mc and preferably 2 mc. The 
narrower the bandpass, the greater the 
phase shift and the more difficulty in re- 
ceiving stereo. Since few tuners have 
zero phase shift, some compensation 
usually is made in the multiplex 
adaptor circuit. If the manufacturer of 
your tuner also has an adaptor, you 
should be able to get good results from 
the two units. However, if your tuner 
is more than three years old it may be a 
good idea to check with the tuner's 
manufacturer before purchasing any 
adaptor. -$ 

Because of the tremendous interest 
and frequent confusion concerning 
stereo FM reception, El has made spe- 
cial arrangements to handle questions 
on this subject. Address your letters to 
Multiplex, Audio Workshop, 732 Broad- 
way, New York 3, N. Y. Please enclose a 

stamped, self -addressed envelope. 
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DC POWER SUPPLY 

FOR THE EXPERIMENTER 
HOW MANY times have you had to steal B+ voltage from a receiver or 

amplifier to check out a newly completed project or experimental circuit? 
The charred resistors and time wasted in jury- rigged setups prove that crime 
does not pay! Here is a rock- bottom -cost, heavy -duty, build -it- yourself vari- 
able power supply that will fill the bill for 90% of your B+ requirements. 

Construction is simple because almost all the parts are non -critical. Surplus 
or junk -box components serve nicely. An old TV power transformer and choke, 
surplus power tubes, etc., can play an important role in keeping the cost down. 
In fact, with a judicious choice of surplus components the cost can be kept 
below $10. 

The unit provides a variable, well -filtered DC voltage from about 50 to 500 
volts. Current drain determines the maximum voltage output in any particular 
control setting. At the highest -voltage setting, about 15 ma current is available 
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and at the low- voltage end about 50 

volts at 240 ma can be had. The maxi- 
mum current and voltage output of your 
supply will be determined by the cur- 
rent capabilities of the tubes, chokes 
and transformers used. 

Here are a few hints in selecting the 
components: Transformer Tl should 
have a high -voltage, center -tapped sec- 
ondary winding of about 850 volts maxi- 
mum (425 -0 -425) , at a current rating of 
100 ma or more -the higher the better. 
Choke CH1 can be any value from 1 -5 
henrys at 200 ma or higher. Filter ca- 
pacitors Cl and C2 can be 8 to 20 mf at 
500 or 600 volts, oil or electrolytic. 
Tubes Vl and V2 can be any high -power 
output type of sufficient current ca- 
pacity (6L6 types) , including some low - 
power transmitting types (807, etc.) . 

Any 500 -volt DC meter movement 
may be used. The one shown is made by 
Shurite and is supplied with an external 
series resistor shown in the schematic. 
Most 500 -volt meters won't require the 
resistor. A 3 -amp fuse (Fl) is about 
right. If it blows, try a higher value. 

Theory of Operation. The circuit of 
the supply is roughly that of a full -wave 
rectifier, but with certain modifications. 
Instead of a single rectifier tube with its 
two plates, we used a pair of power out- 
put tubes (V1 and V2) with their screen 
grids connected to their plates, which 
converts them into triodes. The cathodes 
of VI. and V2 are connected together 
and perform the same function as the 
cathode in a standard rectifier tube. 

The control grids are joined together 
and brought to the wiper arm on 500,- 
000 -ohm control Rl. The setting of Rl 
determines the bias applied to the tubes 
and hence the amount of current that 
will flow through them. The main ad- 
vantage in this system is that heavy - 
duty controls and heat -producing, volt- 
age- dropping resistors are not required. 
Note that this power supply is not regu- 
lated and the voltage output changes 
with the load. This unit is not designed 
to provide high current at low voltage 
or to power transistor radios. No at- 
tempt should be made to employ it for 
those purposes _t- 

Top and bottom views of completed supply. Layout is not critical, but keep the 
filter capacitors away from the hot tubes and mount the choke and power trans- 
former at right angles to each other as shown in photo to prevent hum coupling. 
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MUSIC played by two, three or four 
pianos never sounds right when 

recorded monaurally, invariably giving 
the impression of a single piano poorly 
played. In stereo, despite the identical 
timbre of the instruments, their spatial 
relationship is caught and each piano re- 
tains its individuality. In Forty Fabu- 
lous Fingers (see cut) the Original 
Piano Quartet sounds like eight hands 
at four keyboards, rather than trying to 
crowd on one, and it is quite impressive 
to have a panorama of pianos spread 
across your listen- 
ing wall. 

One of the hot- 
test names in folk - 
song circles is at her 
best in The Many 
Voices of Miriam 
Makeba. Surrounded 
by an instrumental 
ensemble in an elab- 
orate production that 
would swamp a lesser 
personality, the in- 
tensity and vitality of 
this African girl come 
through miraculously. 
In two of the songs, 
electronic multiplica- 
tion of her voice takes place, but that is 
just a case of gilding the lily. 

Having made their mark via Audio 
Fidelity's sensational recording, the 
Dukes of Dixieland are now on Colum- 
bia with Breakin' It Up on Broadway. 
Show hits are prettty resistant to Dixie- 
land treatment that never has been 
noted for its imaginativeness, but the 
sound's the thing. For the nostalgic, 
Audio Fidelity has assembled a dozen 
characteristic Delta ditties in The Best 
of the Dukes of Dixieland. They are. 

For concentrated musical passion, 
there is nothing like the Flamenco 
guitar. In Flamenco Virtuoso, Mariano 
Cordoba goes to the heart of the matter 
with 11 numbers divided between the 
dramatic Cante Jondo and the lyrical 

Cante Chico. The record title is no mis- 
nomer, but who is the anonymous cas- 
tanet player? Such virtuoso assistance 
deserves recognition. 

Among the Old Guard of Flamenco 
guitarists is Vicente Gomez. In Rio Fla- 
menco he essays an elaborate original 
production, with poetry recitations, 
singing, heel- stomping, hand -clapping, 
castanet -clacking -the whole bit. It's 
meant as a tribute to the Guadalquivir 
River in Spain and it adds up to an un- 

usual, colorful enter- 
tainment. 

A panorama of what 
Mercury's engineers 
have been accom- 
plishing with 35mm 
magnetic film ap- 
pears on Music in 
Depth. Twelve num- 
bers from as many 
individual discs, 
each featuring a dif- 
ferent instrumental 
ensemble, offer 
splendid variety. If 
the use of film is 
what makes the 
depth, purity and 

range of the sound on this special disc 
so impressive, older recording media 
are merely standing in the way of prog- 
ress. The disc is sold as a kind of demo 
for just 99 cents. 

In Brazen Brass Zings the Strings, 
ten microphones pick up the 40 -piece 
orchestra conducted by Henry Jerome. 
Ours not to reason why, but it sounds 
like an application of the idea that if 
two mikes can do a good job, five times 
as many should do a job five times as 
good. They don't. 

Heard any of Victor's Stereo Action 
records yet? Holiday for Percussion, 
with Dick Schory's Percussion Pops Or- 
chestra, is a good specimen of what is 
advertised as The Sound Your Eyes Can 
Follow. Individual instruments, groups 

[Continued on page 106] 
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DON'T TURN 

ANOTHER PAGE 
until you clip out this coupon 

It could be the turning point in your life! 

Make More Money Soon... 
with Electronics! 

- MAIL THIS NOW! 

I ant interested in your PRACTICAL ELECTRONICS hone - 

study course. Please send copies of your 64 -page catalog 
and FCC PREP BOOK, and full enrollment informat on. 

Name Age 

Address 

Phone Number County 

City Zane State 

CENTRAL TECHNICAL INSTITUTE 
1644 WYANDOTTE, DEPT. 14072C 

KANSAS CITY 8, MO. 

Accredited Member National Home Study Council 

CLIP OUT THIS COUPON, FILL IN YOUR NAME ANC AD. 

DRESS. ANO MAIL TODAY . . FOR 2 FREE B 

WITH EXCITING INFORMATION ON ELECTRO4ICS 

i 

I "IPROFITS FROM 
ELECTRONICS" 

Central Technical Institute's 64-page book on electronics is 
packed with free information on amazing career opportuni- 
ties for you in: Industrial Electronics, Automation, Radio, 
Color TV, Radio -TV Broadcasting, Electrical Wiring, Appli- 
ance Servicing, Communications Electronics, Radar, Mis 
siles, Computers, Nuclear Energy, and many others! This 
free book tells all about Central Technical Institute's dif- 
ferent NEW Home Study Course, "PRACTICAL ELEC- 
TRONICS." This Home Study course is so complete, it even 
contains instructions on how to set up and run your own 

NO OBLIGATION! 

LE 
"FCC PREP BOOK" 

This handy 31 -page book tells you all you need to know to 
pass the 3rd class FCC Radiotelephone examination, qualify- 
ing you to operate radio -telephone transmitting stations used 
by airlines, police, railroads, emergency services, etc. 

electronics servicing business. FREE "PROFITS FROM 
ELECTRONICS" book also contains full information on 
Central's new Instant Kits, below. All you need do to get 
this valuable book is fill in your name and address on the 
above coupon, and MAIL IT TODAY! 

GET INTO THE DYNAMIC, $11,000,000,000 FIELD OF ELECTRONICS! 
Gain Higher Income! New Prestige! A Fine Future! 

n>_b41 BUILD"£CENTRAL'S 
`- NEW INSTANT KITS® 

Central Technical Institute's new INSTANT KITS are designed 
to teach you as you build. Each inexpensive kit comes complete, 
ready to assemble ... in only a few short hours of building and 
learning, you have a piece of test equipment that meets com- 
mercial standards, can be used in your business, or sold to cus- 
tomers at a profit. And Central Technical is developing new kits 
for you to build. See the sample selection below: 

yon 
Iedr 

íreuideitM 
Voll-drretr 

tester 

Neste* 
Sesrl 

Gnner 

A0 
Nasals truss* 

Photoelectric Cale 
Steed Omega 

Al- Pepene 

asnllesmpe 

YOU CAN EARN EXTRA MONEY SOON! 
Study al home in spare time -no High School diploma required! 

With a sincere desire to get ahead, make more money and enjoy an 
interesting career .., you can earn while you learn, keep your present 
job, and set your own pace. Find out how much tun electronics can be! 
See how you can add to your income! High income, prestige, and se- 
curity for you and your family can be yours! Don't let a 4c stamp 
stand in your way. MA 11, THE ABOVE COUPON TODAY and GET 
YOUR 2 FREE BOOKS NOW. The little time you spend mailing this 
coupon may be one of the best investments you'll ever make! 
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START A BUSINESS OF YOUR OWN .. . 

OR QUALIFY FOR A HIGH PAY CAREER! 
Over 50.000 successful graduates slate 1931! 

"THANKS to my Central training, I have my First Phone 
(FCC) Ticket, which gives me an advantage over my 

g1 r 
competitors. I am a franchised RCA dealer, employ aU , 

bookkeeper and usually two servicemen." R. R. "lack" "t 
Merrill, Pryor, Oklahoma. 
Superintendent et Communications for the K. C. South -: 
em Railway Company is Central graduate Lawrence D. 
Fry, with 15 years of railroad communications experi- 
ence. "Central is a line school," says Mr. Fry. "Fee 
always recommended it, and have sent several students 
to Central." 
Field Service Representatives for the Rendix Computer 
Division, L. A., California, -are Central graduates E. Jahn 
Kempf, left, and Robert Young. Mr. Kempf was em -, 
ployed as a maintenance man before he became inver- 
ested in radio and TV. His first project was building ,° test equipment at home. After enrolling with Central 
he began to make extra money repairing radios, auto 
radios, etc. "The field of Computers is expanding, and 
there's a real need for trained technicians," he s::ys. 
"I have found the work to be both profitable end 
interesting!" 

Central Technical 
Institute 

1640 WYANDOTTE, KANSAS CITY 8, MISSOURI 

ale In Kansas City, Massewl. Nail the careen at 
Intimation. 
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»rfrtq Cleaning 
for your electronic gear 

DOES the volume control on your hi -fi amplifier snap, crackle 
and pop when you turn it? Does your short -wave receiver 

snarl and spit when you're trying to pull in that rare DX station? 
Does the tuner on your TV set give the picture St. Vitus's dance 
every time you switch from Darts For Dough to The Throat - 
Cutters? 

Friend, you may be the victim of dust and corrosion in your 
electronic gear. But we've got the magic cure right here: some 
spring cleaning amongst the tubes, capacitors and resistors. 

Every piece of electronic equipment works only because in- 
sulators insulate, conductors conduct and resistors resist. That 
sounds pretty basic, but let's see what a lack of cleaning can 
do to foul things up. 

Unplug your short -wave receiver and remove the cover. Phew! 
Let the dust settle (if you're like most of us) and look around. 
See the dust on the capacitor plates? Well, sir, the air gap be- 
tween those plates should insulate them from each other. The 

Vacuum brush cleans dirt from bottom and top of Bare tube at end of vacuum hose gets dust out 
equipment; and don't miss the capacitor plates. of unhandy corners with its powerful suction. 
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dust acts as a conductor and can cause 
arcing between the plates, breaking 
down the insulating air. Result: noise 
that makes your set sound like the 
crackling of your wife's deep -fat fryer. 
Chances are, you'd find the same mess 
inside the potentiometers, only it's hid- 
den by the covers. 

Remove one of the tubes and inspect 
the pins. Are they bright? Or do they 
have the greasy, tattle -tale grey look? 
If it's the latter, the pin sockets most 
likely are as bad. Result: poor contacts 
and poor operation of the equipment 

To set things right you merely give 
all the equipment around the shack a 
good cleaning. Here are the tools you 
need: 

1. The XYL's vacuum cleaner with 
the brush attachment. 

2. One of the new aerosol tuner and 
volume control cleaners with needle 
applicator (cost: $1.98) . 

3. A piece of fine emery paper. 
4. A half hour or so of your spare 

evening time. 
Our photographs show what's in- 

volved. It will pay you to set up a reg- 
ular maintenance program for each 
piece of equipment you have and see 
that it's cleaned and inspected twice 
a year. And now's the time to start! 

-Saunder Harris -1- 

Removing and replacing tubes one by one, brush 
up each pin and cap with piece of emery cloth. 
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Check (and take care of) solder joints, melting 
capacitors, burned resistors, bare -wire shorts. 

Spray cleaner on shafts, in pots and boles of 
tube sockets. inside shielding around TV tuners. 
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!REUSS '- . 
By W. A. Gregory 

TATE in the last year of the last cen- 
tury a distinguished foreigner who 

dressed in natty tweeds appeared sud- 
denly in the sleepy country village of 
Babylon, on Long Island just east of 
New York City. The word soon got 
around: the stranger was one Guglielmo 
Marconi, an Italian scientist who sent 
messages through the air without wires. 
But what was he doing in Babylon? 

Marconi then was fairly well known 
for his wireless experiments, though he 
was by no means universally famous, 
and the townspeople kept an eye on him. 
They watched as he took the offshore 
ferry to Fire Island on several occasions, 
and then one of the Ketchams saw him 
talking to old Mr. Chew in the field be- 
side his big two-story house. 

It wasn't long before everyone in 
Babylon knew exactly what Signor 

Revised historical plaque In Babylon. N. Y.. now 
bean Marconi name; people are local historians. 

.THIS IS THE SITE of THE 
BIRTH OF THE AMERICAN 
WIRELESS. 

A PIONEER 
STATION HERE IN 1001 
FIRST TALKED WITH SHIYs 
AT SEA' 

Marconi was up to. He was going to 
build a wireless station in Mr. Chew's 
field. Exciting though the news was, 
few Babylonians could foresee a place in 
history for their town because of the 
project. But what the Italian built in 
Mr. Chew's field was the first commer- 
cial wireless station in the United States, 
and Babylon can rightly claim to be the 
cradle of the medium in this country. 

A tiny frame shed that measured just 
12 by 14 feet and looked like a smoke- 
house soon appeared in the Chew field 
and beside it was erected a 170 -foot 
wooden mast. Around its base was 
buried a zinc ring measuring 40 feet in 
diameter. A wire sloped down from the 
top of the mast and disappeared inside 
the building. 

Marconi, holder of several wireless 
[Continued on page 105] 

Guglielmo Marconi and some early equipment in 
his first wireless station in II. S.. circa 1901. 
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..Pictursig.1-..rd of 1901 shows tiny ditink that 
was csa2W-of-U. S. wireless, so idened 
1558 letter above . written by widow of Marconi. "Ir :- 
Insert photo shows shack being moved about 1930; 
beside it are Marconi and David Sarnoff of RCA. 
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GOOD READING 
COMPUTER BASICS. By Technical 

Education and Management, Inc. 
Howard W. Sams, New York & Indian- 
apolis. Five volumes. App. 250 pages 
each. $4.95 each 

New books on computer theory are 
appearing these days almost as fast as 
new computers. These five volumes 
take an unusually thorough look at the 
subject. The approach and material 
originally were devised for a Navy 
training course. Just about every aspect 
of current computer theory is covered. 
If there are any sins of commission or 
omission this reviewer would have to 
borrow at least a Compominimac to fer- 
ret them out. A sixth volume, on solid - 
state computer circuitry, is due shortly. 

ELECTRONIC EQUIPMENT MADE 
EASY FOR THE BOAT OWNER. 

By John D. Lenk. John F. Rider, New 
York. 194 pages. $5.95 

With an awesome number of amateur 
mariners now pursuing potential col- 
lision courses on every navigable body 
of water, this book is welcome. The 
author is a veteran boating enthusiast 
-and has aimed his words at fellow boat - 
owners rather than electronic hobby- 
ists. His approach is practical. He 
knows what subjects are likely to con- 
fuse his colleagues and he handles them 
well. Included are sections on power 
requirements, wiring, radiotelephones, 
direction finders, depth- sounders, radar, 
loran and electronic fire prevention. If 
you intend to spend much time on the 
water this summer this volume can help 
make your life easier and safer. 

HINTS AND KINKS FOR TV, RA- 
DIO AND AUDIO. Edited by 

Martin Clifford. Gernsback Library, 
New York. 128 pages. $2.35 

This is a good collection of helpful 
hints for the serviceman, kit -builder 
and hobbyist. Most of the remedies 
recommended are simple, involving the 
use of items usually lying around the 
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house. As with any book of this type 
there are problems in organizing a mass 
of loosely related problems and cures, 
but the index provided should help 
make this a good reference when you 
get trapped in an electronic corner. 

TROUBLESHOOTING AMATEUR 
RADIO EQUIPMENT. By Howard 

S. Pyle. Howard W. Sams, New York 
& Indianapolis. 128 pages. $2.50 

Howard Pyle's credentials for doing 
a book of this kind need not be paraded 
for readers of EI and active hams every- 
where. Like his previous books, this 
one is practical and wastes no words. 
Knowing that most ham shacks are 
not electronics laboratories, he outlines 
fairly simple remedies that require a 
minimum of test equipment. And when 
W7OE predicts what troubles are most 
likely to beset ham gear, this reviewer 
believes him. 

If7ORLD RADIO -TV HANDBOOK, rr 1962. 16th Edition. Published by 
O. Lund- Johansen, Hellerup, Denmark; 
distributed by Gil f er Associates, Park 
Ridge, N. J. 232 pages. $3 

An invaluable book for short -wave 
listeners that year after year lists all 
the major short -wave broadcast stations 

in the world, gives details of their pro- 
gramming and even includes their mu- 
sical signatures. Our cut shows the 
musical identifier for the Voice of 
America -the first ten notes of Colum- 
bia, the Gem of the Ocean. Medium 
and long -wave stations and interna- 
tional TV transmitters also are noted. 

The incredible roll -call of propa- 
ganda broadcasts from every country 
shows how intense is the battle for 
men's minds. [Continued on page 110] 
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By Robert Hertzberg, W2DJJ 

ZULU ?? ... I've received quite a few 
inquiries from hams and short-wave 

listeners about the word Zulu, which 

you hear used with four -digit time 
figures, especially by GI operators over- 
seas. 

Zulu is the international phonetic for 
Z, and this letter is the military designa- 
tion of the Greenwich (England) time 
zone that is the starting point for the in- 
ternational 24 -hour clock system. In 
other words, Z time is GMT (also GCT 
and UT) . 

Speaking of 24 -hour clocks, I recently 
picked up a neat and handy little time- 
piece for my shack (see cut) . It is 
Lafayette Radio's No. F -775L, a Swiss 
instrument only 21/4 inches in diameter 
that can be mounted on the operating 
table or built into the front panel of a 
receiver or transmitter just like a meter. 
It needs winding once a week. 

Still Growing ... According to recent 
FCC figures, ham radio continues to 
grow at a steady rate. The number of li- 
censes in force at the end of 1961 was 
231,100 as against 217,700 for 1960. 

As usual, there were the extremes of 
age among new hams last year ... a boy 
of 10 and a great -grandfather of 74. 
There also was a family of four -father, 

July, 1962 

mother and teen -age son and daughter - 
who demonstrated a new kind of to- 
getherness by taking and passing the 
exam at one sitting. 

Trick Calls . . . The mention of 
K2HAM and K9DOG in this column has 
elicited a card from Robert Douglas, 
WA2VNE /8, who writes: "I had an ex- 
perience similar to yours. I called CQ 
on 6 meters and was answered by 
KBAOK. I thought it was a joke, but the 
now -famous astronaut's phrase is the 
real call of a student here at Ohio Uni- 
versity in Athens." 

Too Good To Be True? ... I am in- 
debted to Bob Brown, K2ZSQ, pub- 
lisher of The VHF Amateur, for passing 
along the information that many TV 
manufacturers furnish free high -pass 
filters to individual set owners bothered 
by TVI. Among the firms which partici- 
pate in this activity are General Elec- 
tric, Montgomery Ward, Admiral, 
Zenith, RCA, Hotpoint, Magnavox, 
Philco, Emerson, Capehart, Westing- 
house, CBS -TV, Crosley -Bendix and 
Sylvania. 

The set owner must make the request 
to the manufacturer but it is to the ad- 
vantage of hams to cooperate (espe- 
cially those causing the TVI) . After all, 
you have to live with your neighbors. 
The first step is to locate the nearest 
dealer, distributor or factory branch 
handling the receiver involved. 

The following information must be 
supplied by the set owner: 1) name, ad- 
dress and phone number; 2) make, 
model, serial number and year of pur- 
chase of receiver; 3) type of antenna; 
4) name, address and call letters of the 
offending ham station. At the end the 
letter should request an R. L. Drake TV- 
3000-HP filter. 

Relatively unpublicized, this free - 
[Continued on page 113] 

99 

www.americanradiohistory.com

www.americanradiohistory.com


ABASIC SIGNAL pattern seems to 
have emerged from the manned 

and unmanned spaceships put into orbit 
by the Soviet Union. The Reds do make 
frequency changes in their space shots, 
of course, but there are certain channels 
that seemingly are used by every satel- 
lite. 

The lower frequencies employed by 
Communist spaceships are of special in- 
terest to short -wave listeners because 
they can be picked up on any communi- 
cations receiver with a fair antenna. 

Communications with our own Mer- 
cury astronauts were described in the 
March '62 EI. As hobbyists, we don't 
have as much comparable information 
about Russian spaceships (our govern- 
ment presumably does) but we do have 
a general picture. Vostok II, which car- 
ried Maj. Gherman S. Titov into orbit, 
used most of the familiar channels (see 
chart) , so let's examine its operations. 

Because Titov remained in orbit 24 
hours, a lot of DXers pulled in his sig- 
nals (see QSL card above). There was 
time enough for the word to get around 
as to where he was operating. Vostok 
II used a great number of frequencies 
between 143.625 me (just below the 
2 -meter ham band) and 9019 kc, right 
in the middle of the short waves. The 
variety in frequencies was made possi- 
ble partly by the size of Vostok II. It 
could carry a big power supply. 

Channel- switching apparently de- 
pended on the time of day and the dis- 
tance to the nearest zarya, a code word 
for monitoring station. (Zarya 4, from 
all evidence, was Iocated in Cuba.) 
Three short -wave frequencies -9019, 
15765 and 20006 kc) were used often 
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DXing 

The 
Russian 
Spaceships 
for both voice and code transmissions 
and were widely received in North 
America. Many of Titov's messages 
were in code because of the greater 
range and low noise possible with CW. 

Only telemetry channel announced 
by the Russians was their old stand -by, 
19995 kc. An advanced type of pulse 
modulation was heard here. The pulses 
were grouped in little packets or clicks 
which were sent at a rate of one per sec- 
ond. Variations in pulse amplitude, 
pulse length and spacing could be de- 
tected. Titov's physiology and informa- 
tion on his capsule presumably were 
being transmitted. 

By the way, the business about Ti- 
tov's saying he was an eagle (the come- 
dians have it: "I'm an eagle! I'm a 
Russian eagle! I'm a sick eagle. ") has 
led to much confusion. Turns out that 
"Eagle" was his code name. 

Four of the short -wave channels used by Russia's 
Vostok II spaceship are shown in the char: below. 
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Stereo Sampler 

Continued from page 63 

swimming, amusement parks and other 
sound pictures that give the record its 
name - Liberty Presents Stereo, the 
Visual Sound. On the musical side, 
there is a way -out arrangement of 
Stranger In Paradise with sounds float- 
ing clear across the room. 

London comes in with A Journey 
Into Stereo Sound (PS- 100; $4.98) , 

with an engaging narration plus classi- 
cal (mostly) and pop tunes; and Clas- 
sical Stereo Showcase (SS-2; $2.49), 
containing excerpts from famous op- 
eras. No account of demos could omit 
London's Phase 4 releases and Com- 
mand Classics ($5.98 each) . Experi- 
ments with channel manipulation while 
recording make for an illusion of tre- 
mendous space. One of the latest in the 
continuing Phase 4 series is Percussive 
Latin Trio. 

Omega's Sounds Out of This World 
(OSD -1; $5.98) combines a pop sampler 
with useful stereo tests, including chan- 
nel separation and balance, speaker 
phasing, equalization and stylus track - 
ing. 

RCA-Camden's This Is Stereo (CAS 
535; $1.98) has narration, historical ex- 
amples of older recordings and varied 
musical excerpts. 

RCA -Victor's Destination Stereo 
'(LSC -2307; $2.98) is a classical sampler 
mostly devoted to the full orchestra. 

Riverside's Stereo Stew (RLP -1117) 
presents a parade, sports car meet, a 
tractor, the Queen Mary, a thunder- 
storm and a tobacco auction. 

Urania has folded but its Stereo 
Sampler (USS -58) is worth finding. It 
has an excellent organ excerpt and 
a rollicking aria from The Grand 
Duchess of Gerolstein with bass pas- 
sages that show off your woofer su- 
perbly. 

Vanguard's Stereolab Demonstration 
records in the SRV -100 series ($2.98) 
are, as the liners claim, unique. They 
offer complete performances of major 
orchestral works played by leading en- 
sembles. The sound is clean and the 
stereo solid. Lovers of big sound should 
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try SRV -113 SD, on which Vladimir 
Golschmann conducts the Vienna State 
Opera Orchestra in the suites from 
Gayne and The Comedians. SRV -115 
SD is more sedate, coupling Handel's 
Royal Fireworks and Water Music 
suites. Eighteen records have been is- 
sucd in this series. 

Vox's Stereovox Sampler (VST -1) 
mixes a sports car race with fine classi- 
cal excerpts. 

Warner Bros. offers two interesting 
demos. You Ain't Heard Nothin' Yet! 
(XS -1307; $1.98) derives its title from 
the prophetic boast by Al Jolson in the 
first talking movie, The Jazz Singer. 
The incident (as well as highlights in re- 
cording history) is recalled on this disc. 
How to Get the Most Out of Your Stereo 
(XS -1400; $2.98) is a pop sampler with 
printed instructions which tell you from 
what spot in the room to listen for vari- 
ous instruments. The disc ends with a 
beat version of Poe's The Raven, which 
is wild but fun, although after one play 
you may say nevermore! 

What the demos really demonstrate 
is that stereo is still fresh and new. 

Hi -Fi Sound From Your TV 

Continued from page 73 

reading. However, don't do it as picture 
quality will suffer. 

Ratio detector T3 should have its bot- 
tom slug tuned to further raise the 
meter reading. In our unit, the voltage 
(on a strong station) reached about 10. 
Now set your VTVM for a zero -center 
reading and touch the hot meter probe 
to test point (B) (junction of R6, C7, 
C8) . Adjust the top slug of T3 for no 
deflection from zero center with the 
VTVM's range switch on the lowest 
voltage scale. Alignment is complete. 

Operation. The unit now requires no 
further attention (except for switching 
power on and off) and may be hidden 
if desired. The only tuning required is 
the normal adjustment of the TV. set. 
Keep the pickup wire under 4 feet 
in length, especially if the voltage at test 
point (A) is much below five or six 
volts. And use low- capacity shielded 
cable between Adapter and amp. 
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The Listener 

Continued from page 86 

The answer depends partly on the 
DXer himself, and also on the policy of 
the station (some send nothing but 
thank -you letters or cards and these 
must be accepted as genuine QSL's) 
and the rarity of reception. Really 
fabulous catches, one might theorize, re- 
quire a QSL that leaves no doubts. No 
one is likely to doubt that you pulled in 
Moscow or London, but you need the 
proof for those rare ones. 

Some radio men insist that every QSL 
must include both date and frequency. 
These are perfectionists, though, and 
there isn't much perfection in the world. 
A more realistic approach is to de- 
termine whether the card or letter was 
intended as a QSL and whether it im- 
plies verification, no matter how loosely 
worded. The best way to make a sta- 
tion stop QSLing altogether is to com- 
plain about the quality of its QSL's. If 
you must ask for better verification, be 
tactful! 

Low Frequency ... That term, used 
to define a frequency range, confused 
many of our DXers who applied for DX 
Club certificates. Perhaps long wave 
would have been easier to understand. 
At any rate, in order to qualify for a ten - 
country DX Club certificate all your 
stations must be operating at 535 kc or 
below; 535 kc is the bottom end of the 
AM broadcast band. 

On the low- frequency bands you will 
find reception down to about 200 kc is 
similar to the BCB, with the dial popu- 
lated by radio beacons and similar de- 
vices. An exception is 415 -505 kc, 
which is marine CW territory. Around 
200 kc reception begins to reach out. 
This was where the first international 
broadcast stations operated. In Europe 
a few still do, such as Radio Luxem- 
bourg and Europe No. 1. Long -wave 
receivers can best be obtained via sur- 
plus sales. 

The European Picture . . . If you 
listen very often to two of Europe's 

commercial stations -Radio Luxem- 
bourg in Belgium and Europe No. 1, 
transmitting from the Saarland region 
of Germany -you may get to wondering 
what they have against Europe. Both 
transmit what amounts to anti -Euro- 
pean material (you also could see it as 
anti -U.S. and anti -British) . Luxem- 
bourg comes in here often on 6090 kc 
and East Coast DXers can pick it up on 
1439 and 233 kc. Europe No. 1 is parked 
at 182 kc. 

Much anti -European material is found 
on a program called The World Tomor- 
row, which we mentioned in our last 
column in connection with Russia's "lost 
cosmonaut." World Tomorrow, besides 
its European outlets, is heard on stations 
throughout the rest of the globe. It 
sticks usually to standard religious ma- 
terial but sometimes free publications 
are offered. One of these pieces, called 
1975 In Prophecy, predicts the forma- 
tion of a United States of Europe that 
would exclude Great Britain but in- 
clude ten other European nations cen- 
tered around Germany. The author of 
the tome, Herbert W. Armstrong, fore- 
sees a kind of new Roman Empire 
that would conquer both America and 
Britain. I suppose we'll have to wait a 
few years to find out whether Mr. Arm- 
strong might be right, but this anti - 
European (at least anti -status quo) 
pitch makes for good DXing material 
because it is unusual. 

Halfway around the globe, The World 
Tomorrow is carried by the Broadcast- 
ing Corporation of China on Formosa. 
Among other things, the BCC, which is 
privately owned but under government 
contract, produces Formosa's interna- 
tional SWBC service, The Voice of Free 
China. One wonders whether the BCC 
(and a good many other stations) knows 
the content and opinions of the World 
Tomorrow program it carries. 

The Voice of Free China transmits to 
North America from 2010 to 2040 EST 
on 11815, 11825, 15225 kc and other fre- 
quencies. Luxembourg, mentioned 
above, is best heard here around 1700 
EST but, unfortunately, its English - 
language programs do not start until 
after 1800 (it signs off at 2100) and by 
that time there is QRM from LRY1, R. 
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Belgrano, Buenos Aires, and from 
XECMT, Ciudad Mante, Mexico. 

Notes ... Two radioteletypers have 
camped 3 kc on either side of the 
Caribbean intership channel of 2752 kc. 
Signals are getting through but a 
Q- multiplier or crystal filter is almost 
necessary ... Castro's radio manipula- 
tions, mentioned in our March '62 
column, seem to have confused even 
our proof reader. The piece should 
have identified CMBC (690 kc) as the 
key station in the Radio Progresso net 
and CMQ (630 kc) as the hub for Cir- 
cuito CMQ. 

Happy listening! ._ 

CB Comer 

Continued from page 46 

terminal is provided on the transceiver, 
secure the wire under a cabinet or chas- 
sis screw, being certain that there is no 
paint to insulate the connection. The 
ground wire must be short and direct. 
Any looping of the lead or sharp corners 
reduces its effectiveness. 

If a convenient ground point is not 
available, you can drive a six-foot 
length of pipe (about one inch in di- 
ameter) into the earth. You can pur- 
chase ground rods commercially, or use 
a piece of water pipe. The ground wire 
is bolted firmly to the upper end, which 
may stick up out of the earth an inch or 
two. 

Try one of these grounds if your sta- 
tion is floating electrically. A good 
ground is worth the effort. 

Mayday ... REACT is a program in 
which The Hallicrafters Co. is attempt- 
ing to set up round -the -clock channel 
monitoring throughout the country. 
Standing for Radio Emergency Asso- 
ciated Citizens Teams, REACT is to as- 
sist clubs and individuals in organiz- 
ing CB radiotelephone networks. The 
system is designed to handle local 
emergency situations. There's no mem- 
bership fee and enrollees get automobile 
stickers, membership cards and periodic 
bulletins. The REACT address is 4401 
W. 5th Ave., Chicago 24, Ill. 4- 

Marketplace 
SSB KDK ... Sounds like too many 
consonants, but add a vowel or two and 
you have the news that a single -side- 
band ham transmitter in knock -down 
kit form has hit the market. It's Heath - 
kit's HX -10 Marauder, a 92 -pound 
table -top job complete with built -in 
power supply. Rated at 180 watts, the 

unit includes the works: crystals for 
full coverage of 10 through 80 meters, 
VOX, break -in on CW, temperature - 
compensated VFO, jack for oscilloscope 
monitoring, phone patch facility and 
more. Alignment requires a calibrated 
receiver and VTVM. This kit for ad- 
vanced hams runs about $335. Heath 
Co., Benton Harbor, Mich. 

Dieting Doublets ... Slenderized traps 
give a neat appearance to a new line of 
two -band doublet antennas produced by 
Hy -Gain for the ham service. Rather 
than looking like a bunch of crows sit- 
ting on a clothesline, the traps are 

barely thicker than the wire. There are 
three models (for 10 -20, 10-40 and 10 -80 
meters) , all able to handle up to 500 
watts AM. SWR is said to be 2:1. Priced 
from $17.50 to $34.95. Hy -Gain Antenna 
Products, 1135 N. 22 St., Lincoln, Neb. 
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Marine Lightning Arrester 

Continued from page 39 

ground wire should be avoided. Where 
it is necessary to turn a corner, the bend 
should be gradual. The ground wire 
requires no special insulation, but it 
should be fastened securely in place at 
both ends. 

Gap spacing should be adjusted to the 
minimum distance that will not spark 
during transmitter modulation peaks. 
The ground stud can be screwed in and 
out to find the proper spacing, then 
locked by tightening the nuts. 

Inductance of Ll is small enough 
(about 1 microhenry) so that an an- 
tenna peaking adjustment on the radio- 
telephone band will usually not be 
required. 

Incidentally, this type of arrester is 
effective on other medium- frequency 
antennas, such as amateur or SWL. The 
principle has long been used in commer- 
cial and military installations -you 
might as well take advantage of it. 

CB Servicing Made Easy 

Continued from page 69 

ance, but the difference in frequency 
would now be 456 or 454 kc (depending 
on whether the crystal is off on the high 
or low side) . One kilocycle may not 
seem like much, but in a selective re- 
ceiver the result would be sideband 
hash which is a sort of high- pitched 
hiss or distorted sound. Crystal -con- 
trolled receiver alignment therefore 
compensates for the tolerance which 
exists in nearly all crystals. 

First, align the IF strip using the 
tunable procedure, this will put you 
close to the required alignment. Then, 
with the VTVM connected across diode 
load resistor as before, tune to the sig- 
nal from (preferably) the mating trans- 
ceiver, or from a CRYSTalignMETER 
or handie -talkie. Now peak the IF's for 
maximum meter reading. The final IF 
alignment may be slightly off the exact 
IF specified in the manual, but this is 
not important. What is important is that 
the alignment now compensates for the 
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crystal, resulting in on- the -nose recep- 
tion. If the transceiver is used for re- 
ceiving only a unit 2, use the unit 2 
transceiver for the generator and you 
will then have an alignment which com- 
pensates for both the receiving and the 
unit 2 transmit crystal. If your trans- 
ceiver has both a crystal control and 
variable tuning, it is best to align the IF 
for crystal reception and then recali- 
brate the dial for variable tuning. In 
practice, the difference in dial calibra- 
tion will be so slight as to go unnoticed. 

Next issue, in the final article in this 
CB servicing series, we will check out 
the transmitter section of the typical 
CB transceiver 

Stereo FM Tuner 

Continued from page 58 

tion decreases markedly at the upper 
end of the audio band. The LT -110, in 
maintaining almost 20 db separation at 
10 kc, is doing better than most of its 
competitors. 

The LT -110 uses the time -switching 
type of detection, a technique that has 
proven exceptionally effective. Simply 
explained, time -switching involves the 
sampling of one channel and then the 
other at the rate of 38,000 times a second 
(38 kc). 

If you have hesitated to go into stereo 
FM because of imagined com'lexities 
and highly technical skills and knowl- 
edge that might be required, fear no 
more. The LT -110 shows you how to 
enjoy stereo FM the easy way. The kit's 
price is $159.95..- 

An Electronic Thermometer 

Continued from page 84 

The accuracy of your unit will depend 
on how carefully you calibrate it after 
assembly, but Radio Shack claims an 
accuracy of ± .5° F. 

One of the prime uses for an elec- 
tronic thermometer is taking remote 
readings. With the Novatherm it is pos- 
sible to take readings at 1,000 feet and 
in different locations simply by switch- 
ing in various thermistors 

Electronics Illustrated 

www.americanradiohistory.com

www.americanradiohistory.com


Marketplace 
QRG? ... Tired of asking, "What is my 
frequency ?" You can break the habit 
with a transistorized crystal calibrator 
in your ham shack. Two new self -con- 
tained Lafayette units that require no 
warm -up are the easy way of calibrating 
and aligning receivers and VFO's, and 

of marking band edges. Model TE-27 
(shown) , at $19, contains 1 -mc and 100 - 
kc crystals. The TE -29, $12, has a 100 -kc 
rock. Both calibrators generate spaced 
harmonics up to 54 mc. Lafayette Radio, 
111 Jericho Tpk., Syosset, N. Y. 

Print It! ... Nowadays the do-it -your- 
selfer has no trouble fmding things to 
do, and here's another one. He can print 
his own identification labels for knobs, 
switches, etc., on electronic equipment 
which, of course, he has built. The 

Dymo Tapewriter is a hand -held tool 
that works much like a kiddie type- 
writer. You set a dial to the letter or 
number desired, take a firm grip and - 
presto -clear lettering on a colored or 
black background. Dymo Industries, 
Inc., Berkeley, Calif. + 

Cradle of U. S. Wireless 

Continued from page 97 

patents, had established stations along 
the coast of Britain to communicate with 
ships as much as 100 miles at sea. But 
his fame in this country arose mainly 
from his on- the -scene reports of the 
America's çup yacht races which he had 
done earlier that year (1899) for the 
New York Herald. These blow -by- 
blow descriptions of the Columbia's 
victory over Sir Thomas Lipton's Sham- 
rock, flashed to shore by wireless, be- 
came the talk of New York. 

Just after the races the Army Signal 
Corps got hold of Marconi and asked 
him to establish wireless communica- 
tions between the Fire Island Light- 
house and the Fire Island Lightship, 
lying 12 miles offshore. The station in 
Babylon, on the mainland, came about 
when Marconi realized that Fire Island 
itself had no telephone contact with the 
shore. A station in Mr. Chew's field 
would link both the lightship and the 
lighthouse with the mainland. 

The station's equipment was modified 
during its life of some ten years, but the 
original transmitter and receiver were 
quite simple. The continuous -wave 
(CW) transmitter used a ten -inch spark 
coil Marconi had developed for his first 
permanent station in Britain. The an- 
tenna and ground ring also were the 
same type used in the English Channel 
installation. The receiver had an im- 
proved and relatively sensitive trans- 
former utilizing the principle of the 
Faraday induction coil and a redesigned 
Branly coherer which fed the signal to 
a telegraph printer. 

When Marconi set up his Wireless 
Telegraph and Signal Company, Ltd., 
in England in 1898 he was interested 
only in wireless communications be- 
tween lightships and lighthouses along 
the coast. He had no thought of earn- 
ing money by transmitting commercial 
messages. It was only after Lord Kel- 
vin insisted on paying commercial tele- 
graph rates for sending a message that 
Marconi realized the possibilities at 
hand. 

Marconi's reporting of an Irish yacht 
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race in 1898 attracted the attention of 
the New York Herald and brought 
about the inventor's first visit to 
America in 1899. This in turn, led to his 
work for the Signal Corps, which then 
operated our lightships and lighthouses. 

The equipment at Babylon was 
guarded closely and visitors were not 
permitted. The operator, an English- 
man, and his wife and daughter lived in 
the Chew house and kept an eye on the 
shack. 

During 1900 the station's work was 
limited to messages for the Signal Corps 
and experiments. Marconi had gone 
back to England to work on a rig that 
was to bring about variable tuning, 
making it possible to use different wave- 
lengths and giving the inventor a vir- 
tual monopoly on tuned wireless in 
England and America. At this time he 
also was engaged in setting up a wireless 
station in Cornwall that was to send the 
first transatlantic signal to Newfound- 
land in 1901. 

In that year the Babylon station for 
the first time began communication with 
ships at sea, the first wireless station in 
the United States to do so. For this pur- 
pose, its location was ideal. Situated to 
the east of New York and with a direct 
command of ship lanes approaching the 
port, it provided the first mainland con- 
tact with inbound vessels. A rapid 
increase in the number of ships with 
wireless equipment aboard offered an 
opportunity for ship -to -shore communi- 
cation that shipping and business inter- 
ests found valuable and began to use 
extensively. 

When the greater range of newer, 
more powerful stations led to the aban- 
donment of the Babylon installation, it 
lay idle and forgotten. The newly organ- 
ized Radio Corporation of America 
bought Marconi's American interests 
shortly after World War I without re- 
alizing the existence of the historic 
shack. 

Around 1929 or 1930 Major Edwin 
Armstrong, inventor of superregenera- 
tive, superheterodyne and FM radio, 
learned by accident of the existence of 
the building from an early associate 
of Marconi. Armstrong purchased the 
shack and presented it to RCA for pres- 

ervation as an historic relic. It was 
transported to the RCA reservation at 
Rocky Point, Long Island, where it is 
now kept in a barn to protect it from fur- 
ther deterioration. 

In December of 1958 the village of 
Babylon placed a stone marker at the 
corner of Fire Island Avenue and Vir- 
ginia Road to commemorate the histori- 
cal events that had taken place there. A 
housing development now covers the 
Chew property but the old frame house 
has been moved across the road and is 
still occupied. 

In the files at Rocky Point there is a 
letter dated June 26, 1958, that in part 
says: "That spat was really the cradle 
of ... wireless in the United States of 
America." It is signed Maria Cristina 
Marconi. She was Mrs. Guglielmo Mar - 
coni.- 

Hi -Fi Record Guide 

Continued from page 90 

of instruments and the whole orchestra 
take turns in swinging on a pendulum 
from speaker to speaker. The purpose? 
You've got me, but if you want the effect 
of being in a rowboat during a storm, 
here it is. 

The Ira Ironstrings Band started as a 
gag many moons ago, spoofing some of 
the hallowed conventions of popular 
music, but in Ira Ironstrings Destroys 
the Big Bands, I sense something new. 
Sure, the playing is deliberately old - 
fashioned, with stylistic imitations of 
name bands, but the music swings. And 
when you've got that swing, man, 
you've caught the brass ring. 

A lovely girl with a lovely voice sings 
lovely songs in Love Makes the World 
Go Round. Anna Maria Alberghetti, 
the winsome star of Carnival, does a 
dozen tuneful standards, including the 
hit of her own show, appealingly and 
piquantly, with an assist from orchestra 
conductor Luther Henderson and some 
sympathetic recording engineers. 

For sheer aural excitement, the sound 
generated during a performance of 
Serge Prokofiev's Alexander Nevsky is 
hard to beat. Young Thomas Schippers 
conducts the New York Philharmonic 
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and the Westminster Choir in a rousing 
rendition of this modern masterpiece, 
and the recording is engineered with 
imposing depth and breadth of sound. 

Almost four centuries ago stereo was 
anticipated by Giovanni Gabrieli, who 
wrote music that was meant to be per- 
formed by widely separated choirs of 
players. Frederick Fennell leads the 
Eastman Wind Ensemble in character- 
istic pieces by the Renaissance com- 
poser and his Uncle Andrea, beautifully 
recorded by the 35mm film process. The 
sonority of the massed brass is thrilling. 

Probably the most prolific composer 
who ever lived was Georg Philipp Tele- 
mann. A contemporary of Bach and 
Handel, he wrote more music than both 
of those old masters combined. His 
Suite in A Minor is an attractive item 
in Music for Recorder and Orchestra, 
very well played by Bernard Krainis 
and his Baroque Ensemble. The re- 
corder, which is making a new bid for 
popularity after a hiatus of more than 
two centuries, is fascinating in sound 
and blends beautifully with other wood- 
winds and with strings. 

Records discussed in this column, 
with monaural discs listed first and 
stereo versions just below: 
Forty Fabulous Fingers 

Original Piano Quartet Decca DL -10047 $4.98 
DL- 710047 5.98 

The Many Voices of Miriam Makeba 
Kapp KL -1274 3.98 

KS -3274 4.98 
Breakin' It Up On Broadway 

Dukes of Dixieland Columbia CL -1728 3.98 
CS -8528 4.98 

The Best of the Dukas of Dixieland 
Audio Fidelity AFSD -5956 2.98 

(stereo only) 
Flamenco Virtuoso 

Mariano Cordoba 

Rio Flamenco Vicente Gomez 

Music in Depth Various Artists 

Brazen Brass Zings the Strings 
Henry Jerome 

Holiday for Percussion 
Dick Schory 

Capitol P -8574 
SP -8574 

Decca DL -4156 
DL -74156 

Mercury PPMD-4-12 
PPSD -4 -12 

4.98 
5.98 
3.98 
4.98 

.99 
.99 

Decca DL -4187 3.98 
DL-74I87 4.98 

RCA Victor LSA -2485 5.98 
(stereo only) 

Ira Ironstrings Destroys the Great Bands 
Warner Bros. 1439 3.98 

S -1439 4.98 
Love Makes the World Go Round 

Anna Maria Alberghetti MGM E-4001 4.98 
SE -4001 5.98 

Prokofiev: Alexander Nevsky 
Schipper, New York Philharmonic 

Columbia ML -5706 4.98 
MS -6306 5.98 

Gabrieli Fennell, Eastman Wind Ensemble 
Mercury MG -50245 4.98 

SR -90245 5.98 
Music for Recorder and Orchestra 

Krainis, Krainis Baroque Ensemble Kapp 9066 4.98 
9066 -S 5.98 t 
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FEEDBACK 
Continued from page 6 

Thumbs Down 

This is in regard to the "winning" 
entry in your Electricity Contest as it 
appeared in your March issue. The win- 
ner briefly describes atomic electron - 
state transitions and then makes the 
statement that the energy thus obtained 
is called an electric current. This could 
not be farther from the truth. Intra- 
atomic electron -state transitions are 
associated with electromagnetic en- 
ergy ... and the energy released is in 
the form of light waves. You are stretch- 
ing your imagination quite a bit if you 
can consider a light wave to be an elec- 
tric current. 

Louis Hoff 
San Francisco, Calif. 

The fact that reader Hoff and a few 
others in our audience (surprisingly 
few, considering the general interest in 
our contest) have disagreed with some 
of the winning entries in our Electricity 
Contest does not surprise us. No one yet 
has been able to write a definition of 
electricity that gained universal accept- 
ance. In this case, our judges have tried 
to pick as winners those definitions 
which showed aptness of thought, were 
easily understood and demonstrated 
some originality (as the rules said). 
Whether the winning definitions were 
"correct" is an unanswerable question 
because no one knows what is "correct." 

A Beef 

Hundreds of thousands of hams, 
SWLers and plain people have radio re- 
ceivers that reach up to 30 or 35 mc. But 
few have sets covering 145 mc. So where 
do the hams put the OSCAR transmit- 
ting frequency? On 145 mc, of course, 
where a minimum number of people 
could pick up the signal. (See THE 
HITCHHIKING HAM, March '62 EI.) 

Phooey, I say. It's a plot against us 
poor SWL slobs. 

Ken Greenberg 
Chicago, Ill. 

www.americanradiohistory.com

www.americanradiohistory.com


FEEDBACK 
Author's Add 

From my own experience with the CB 
Directional Beam antenna described in 
my construction article in the May '62 
EI, I have found a problem which was 
not covered in the original piece. 

Because there is more boom on one 
side of the mast than on the other, the 
antenna naturally is not balanced. Con- 
sequently, in high winds, I've found, the 
boom tends to turn in the fitting atop the 
mast, with the longer end going down 
and the shorter one going up, teeter - 
totter fashion. 

To prevent this, lengths of plastic 
clothesline should be fastened tautly 
between either end of the boom and a 
point about two -thirds of the way down 
the mast. The line on either side will 
prevent the end of the boom on that side 
from rising (and from sinking on the 
other end) . 

Charles Tepfer, 2W4223 
Chappaqua, N. Y. 

Right Set, Wrong Year 

I hate to tell you this but in your 
Album of Memories relating to amateur 
radio (March '62 EI) , you are wrong. 
The Hallicrafters Super -Skyrider did 
not come out in 1925, as you say. You 
are too early by a decade. Am I right? 

Lance Borden 
Rome, N. Y. 

Yes, you are, and we weren't. 
I own the United Wireless Type D 

tuner you showed in the Album of 
Memories. I might add that this tuner 
was used at old PR, the United Wireless 
station at San Juan, P. R., as early as 
1906. It goes back farther than you indi- 
cated. 

The set is now in the "W2ZI Antique 
Wireless Museum" I maintain as a pri- 
vate enterprise here in Trenton, and 
have for 25 years. I have over 300 items 
on display, as well as a side collection 
of some 95 Morse and wireless keys 
dating back to 1850. 

Ed G. Raser, W2ZI 
Trenton, N. J. 

All About Radio Clubs 

Continued from page 35 

sequently, most clubs that survive have 
a Publisher and board who are cut from 
the same mold (the Publisher in some 
cases hand -picks his board) . This may 
make for harmonious operation but it 
has disadvantages if the Publisher (or 
board) has a personal ax to grind. In 
that case, the club is likely to become 
the grindstone and the members are left 
watching the performance. Then, too, if 
the head man is a devotee of one par- 
ticular band, all the club's interests and 
activities are likely to center right there. 
If you don't like it you can join another 
club. 

Occasionally a group of members 
living in one area will share a club's 
work load and power. 

The above may sound as if I am de- 
bunking radio clubs. But that is not my 
intention. Clubs are valuable and their 
activities can be interesting. That they 
have a frail human side is no more than 
normal. 

Radio clubs could wield tremendous 
influence but they don't because the 
vitally interested hari1core members 
are relatively few in number. Secondly, 
there are enough clubs to be competi- 
tive and each tends to undercut the 
others. 

Most clubs from time to time conduct 
contests based on verifications received 
in a season and other QSL data. These 
appeal much more to hard -bitten DXers 
and QSL hunters than to general 
SWLers, of course. A few organizations 
have even stuck their fingers into the 
FCC's pie by assigning call letters. 

One ingredient missing in this field is 
the local club. Many years ago there 
were community or regional clubs that 
were especially close -knit and active be- 
cause most members knew each other. 
They held periodic in- person meetings, 
were truly democratic and had flexi- 
bility. Some were affiliated with na- 
tional organizations and some were 
independent. Their activities and influ- 
ence are sorely missed. 

The newest radio club, however, is an 
experiment in this field. It is the Mid- 

Electronics Illustrated 
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RICHARD S. CONWAY (CREI grad 
1960) is Supervisor, Electronic Test De- 

partment Wilcox Electric Co., Kansas 

City, Mo. 

ROBERT T. BLANKS (CREI grad 1960) 
is Engineer, Research & Study Div., Vitro 
Labs., Division of Vitro Corp. of America, 
Silver Spring, Md. 

MEARL MARTIN, Jr. (CREI grad 
1956) is a Senior Engineer and Field 
Support Manager, Tektronix, Inc., Port- 
land, Oregon. 

Why do these men now enjoy profitable careers 

in electronics that others still dream about? 
SUCCESS IS NO ACCIDENT. There is a 

reason why some men move ahead in 
electronics while others stand still, 
year after year, in routine, low -paid 
jobs. Responsible, rewarding positions 
in electronics require advanced tech- 
nical knowledge. Without such knowl- 
edge, you cannot hope for success no 
matter how bright and ambitious 
you are. 

THE THREE MEN SHOWN ABOVE real- 
ized that career opportunities would 
open up for them only if they gained the 
practical knowledge of electronic en- 
gineering technology demanded by 
industry. They gained this knowledge 
through CREI Home Study Programs 
and achieved the success they desired. 

YOU HAVE THE SAME OPPORTUNITY. 
Through CREI Home Study Programs, 
you can acquire the practical working 
knowledge of advanced and up to date 
electronic engineering technology that 
will put you on the level of specializa- 
tion where men are most in demand. 

YOU WILL FOLLOW THE FOOTSTEPS 
of the thousands of CREI men who 
hold positions as associate engineers, 
engineering aides, field engineers, proj- 
ect engineers and technical representa- 
tives. They work in every area of 
electronics, from manufacturing to 
the space program. 

WHEN YOU ENROLL IN A CREI HOME 
STUDY PROGRAM, you study courses to 
which a number of leading engineers 
and scientists have made substantial 
contributions. You are guided and 
assisted by CREI's staff of experienced 
instructors. 

July, 1962 

YOU HAVE A CHOICE OF PROGRAMS 
covering every field of electronics: 
RADAR COMPUTERS SERVOMECHANISMS. 
INSTRUMENTATION AERONAUTICAL AND 
NAVIGATIONAL COMMUNICATION TELE- 
VISION AUTOMATION AND INDUSTRIAL 
ENGINEERING TECHNOLOGY NUCLEAR 

ENGINEERING TECHNOLOGY 

CREI EDUCATION IS RECOGNIZED by 
many large corporations such as Na- 
tional Broadcasting Company, Pan 
American Airways, Federal Electric 
Corporation, The Martin Company, 
Canadian Broadcasting Co., Mackay 
Radio, and many others. These com- 
panies often pay all or part of CREI 
tuition for their employees. 

CREI HAS 35 YEARS OF EXPERIENCE 
in advanced technical education 
through home study. CREI has de- 

veloped electronics courses for the 
Army Signal Corps, special radio 
technician courses for the Navy, and 
group training programs for leading 
aviation and electronics companies. 
CREI also maintaífns a Residence 
School in Washington, D. C. 

YOU CAN QUALIFY for a CREI Pro- 
gram, if you - have basic knowledge of 
radio or electronics and are a high 
school graduate or the equivalent. If 
you meet these qualifications, write for 
FREE 58 -page book describing CREI 
Programs and career opportunities in 
advanced electronic engineering tech- 
nology. Mail coupon or write to: The 
Capitol Radio Engineering Institute, 
Dept.1707 -K, 3224 Sixteenth St., N.W., 
Washington 10, D. C. 

.A 
THE CAPITOL RADIO ENGINEERING INSTITUTE 

'C Founded 1927 

Dept.1707 -K, 3224 Sixteenth St., NW., Washington 10, O.C. 

Please send me details of CREI Home Study Programa and Free Book, 
Your Future in Electronics and Nuclear Engineering Technology." 

My qualifications are noted to obtain immediate service. 

CHECK FIELD Of GREATEST INTEREST: 

Electronic Engineering Technology Nuclear Engineering Technology 
Servo and Computer Engineering Technology a Automation and Industrial Electronic 
Aero and Navigational Engineering Technology Engineering Technology 

Name . 

Address 

City zone Stab 

Employed by .._._ _ -- 
Type of present work _..._._..._..._..._..._....____...._.. .- ..._._...._._.___.___. - - - - -- 
Education: Years High Sokoto' - '_22_22.._..'._ -. Octet_ -- ---- '-- '- ---'-' 
Electronics Experience 

Check: D Nome Study Residence School G.I. 9111 29 

Age 
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west DX -SW Radio Club, limited to 
residents of Indiana, Illinois and Wis- 
consin and headquartered in Decatur, 
111. It will be interesting to observe the 
organization's progress. 

The oldest, largest and probably best 
known club is the Newark (N. J.) News 
Radio Club, which covers all bands and 
boasts about 1,000 members. 

Coming up fast in terms of member- 
ship is another New Jersey- headquar- 
tered group, the American Short Wave 
Listeners Club. It has about 230 mem- 
bers and goes in for everything from 
broadcast -band to TV DXing. 

The National Radio Club, operating 
out of Buffalo, N. Y., confines its activi- 
ties to the broadcast band. It has about 
300 members and, as mentioned pre- 
viously, publishes its bulletin on a 
weekly basis part of the year for an an- 
nual total of 34 copies. 

The Canadian DX Club, a new group 
started in April 1961, confines its full 
memberships to Canadians (foreigners 
may become associate members) . The 
club, centered at London, Ont., has 
around 50 members, covers all bands 
and also has set up a couple of awards, 
a tape- trading bureau, an English - 
French translation service and a QSL 
swapping bureau. 

The Universal Radio DX Club, once 
quite active, has disbanded for the time 
being. We mention it because radio 
clubs have a way of appearing and dis- 
appearing almost overnight. By the time 
you read this, Universal may be back 
in business. 

The Beacon That Talks 

Continued from page 40 

The voice information in the signal is 
supplied by the optical sound track of 
an endless loop of 35mm movie fikn, pre- 
viously recorded by having someone 
read out a complete circle of bearings. 
The film and antenna are coupled me- 
chanically and the bearing transmitted 
changes every 2 to 5 degrees (see 
chart) . The headings are reciprocal - 
that is, a boat directly to the east of the 
station would have a bearing of 090 de- 
grees relatively to the station. How- 

no 

ever, the signal received by the boat's 
skipper would be composed of a station 
identifier and the opposite heading of 
270 degrees -the heading the boat 
would take to get to the station. Di- 
rectly south, a craft would hear (in the 
case of Wildwood) : " Wildwood 360," 
and to the southeast: "Wildwood 315," 
etc. 

To get your exact position you can 
take readings from two stations and 
draw lines on a chart accordingly. You 
would be located where the lines inter- 
sect. By advancing your bearing .and 
taking two readings some distance 
apart you also can get a fix when only 
one station is available. 

The range of the talking beacon is put 
at ten miles, which is as far from shore 
as most small pleasuré craft ever ven- 
ture. 

Movie film is used to record the bear- 
ings for two reasons. It is cheap to pro- 
duce and the sprockets mechanically 
synchronize the film with the rotating 
antenna. Magnetic tape could slip in the 
transport mechanism, producing an in- 
correct heading. 

In listening to a talking beacon, it is 
likely that as the beam passes a boat 
owner could hear as many as three 
bearings because the signals would 
overlap. However, it would be easy for 
him to tell which transmission applied 
to his area. That signal would be much 
louder than the others. 

Good Reading 

Continued from page 98 

CITIZENS BAND CALL -BOOK. 
Horizons Publications, Oklahoma 

City, Okla. 223 pages. $3.95 
This volume is a listing by call signs 

(with names and addresses of the li- 
censees) of all Q -prefix CB lincenses 
issued during 1961 by the FCC. It also 
includes a few general CB articles. 

And make note of.. . 

BASIC MATHEMATICS, Vol. 3. By 
Norman H. Crowhurst. Rider. 137 
pages. $3.90 Latest in a series pre- 
viously reviewed here. One more vol- 
ume to go. + 
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FREE: 
WORLD'S BIGGEST 

NIT CATALOG! 

You'll find hundreds of low -cost, easy -to -build 
Heathkit products in this value -filled catalog ... the 
world's largest and most complete! Over 250 differ- 
ent Money Saving kits are shown 'with complete 
descriptions, schematics, big photographs and full 
specifications. Send for your copy today! Save up 
to 50% of the cost of comparable products by doing 
the easy assembly yourself! All kits are fully guar- 
anteed and available on no money down terms! Use 
the handy coupon below. 

DELUXE FM STEREO TUNER: B illiantly 
engineered. AM, FM and built -in FM Stereo 
Multiplex. Indicator light signals when FM 
stereo Is being broadcast) Adjustable AFC 
and FM squelch; tuning meters, circuit 
boards. 
Kit AJ -41...no money down 311 mo. $111.15 
Assembled AJW-41, $18 mo. 4199.95 

TUBE CHECKER KIT: Latest design. 
Tests all tubes including Compactron, Nu- 
viistor, Novar and 10 -pin miniatures! Built -in 
roll chart. Individual tube element switches. 
Perfect for service. 11 lbs. 
Kit IT- 21...no money down, 35 mo. $44.95 

0(21)1)* 

CB TRANSCEIVER: Low -cost, two -way 
radio! Crystal controlled superhet receiver 
and transmitter; squelch and automatic noise 
limiter; Push -to -Talk microphone; built -in 
AC power supply; provision for plug -In 
DC supply. 
KitGW -12A (AC only)8 lbs.85 mo. $31.95 
KítGW- 12D(AC & OC)11 Ibs$5 mo. $44.95 

SSB MOBILE AMATEUR TRANSMIT- 
TER: 90 watt input, 80 through 10 meters, 
crystal bandpass filter, dual conversion hete- 
rodyne circuitry, automatic level control, 
switch selection of USB, LSB and CW, 
VOX or PTT operation. 19 lb x. 

Kit HX -20, No money down, $ 9 mo. $199.95 

Mail this coupon 

NOW! 

HEATH COMPANY 
BENTON HARBOR. MICHIGAN 

AH prices end aoecd¢albns suh,.ct lc chame w,n,out none 

July. 1962 

MARINE RADIO TELEPHONE: Factory 
wired and tested! 50 -watt transmitter. 5 crys- 
tal- controlled transmit and receive channels. 
Covers 2 -3 me marine and standard broad- 
cast bands. Built In vibrator power supply. 
An outstanding value! 25 lbs. 
Assembled MWW -11A, no money down, 
$24 mo $259.95 

World's oldest and largest manufacturer 
of do- it- yourself electronic kits 

HEATH COMPANY 
Benton Harbor 39, Mchigan 

Please send my tree copy of the 100 page 1962 Heathkit Catalog 

Name 

Address 

City Zone State 

111 
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Tech Editor's Test Bench 

Continued from page 82 

reflex baffle and a closed box is the 
opening (s) or port cut into the box. 
The presence of a port changes the cabi- 
net into a Helmholtz resonator, which 
is simply an air -filled cavity that reso- 
nates at a particular frequency. The 
tone you hear when blowing across the 
mouth of an empty soda bottle is an ex- 
ample of Helmholtz resonance at work. 
The resonant frequency is determined 
mainly by the enclosed volume of air 
and secondly by the size of the opening. 

When properly tuned, the port size is 
adjusted so that the Helmholtz reso- 
nance of the cabinet falls at the same 
frequency as the mechanical resonance 
of the speaker. For reasons we won't 
go into here, the resonance of the 
speaker and cabinet are out of phase 
with each other and tend to cancel. Now, 
instead of a single high -resonant peak 
(Fig. 1, impedance curve A) , which 
produces one -note bass and drives the 
speaker into distortion, we have two 
lower peaks (B) which stay within the 
linear portion of voice coil movement 
and not only eliminate the one -note bass 
boom, but even extend the response 
downward almost an octave. 

Acoustically important in the Duo - 
flex is the fact that two speakers are 
used (we can ignore the tweeter be- 
cause it plays no part in the acoustics 
of the enclosure). Several advantages 
are realized with a two-speaker setup 
such as this. 

The power -handling capacity is 
doubled. 

The speakers acoustically load 
each other and hence are able to push 
more air. There is about a 3 db increase 
in the bass response because of this mu- 
tual coupling. 

The impedance curve is flattened, 
which results in a smooth peak -free 
bass response. 

In the lower corners of EI's cabinet 
are two triangular cutouts. These are 
the ports, critically adjusted to the reso- 
nance of the speakers used. 

The odd- looking speaker cutouts de- 
serve some explanation. This particular 

arrangement, originated by a British 
speaker manufacturer, achieves several 
things. The vertical slot joining the 
upper and lower circular cutouts in 
front of each speaker fans out the mid- 
range and high frequencies and mini- 
mizes beaming. This is necessary be- 
cause the speakers, like a lot of other 
inexpensive models, have a tendency to 
concentrate their high frequencies in a 
narrow beam. If the listener moves off - 
beam, most of the highs seem to disap- 
pear. In addition, since the front of each 
speaker is loaded slightly (the two holes 
alongside the slot keep the loading 
within reason) , the speaker's resonant 
frequency is lowered somewhat. There 
is a slight loss of efficiency using this 
technique but the smooth impedance 
curve (Fig. 1B) and the clean bass it 
reflects, more than justify it. --e- 

Beginner's Page 

Continued from page 41 

from. The vinegar serves as the elec- 
trolyte between two dissimilar metals 
(can cover and copper). Since vinegar 
is an acid (acetic acid) , it chemically at- 
tacks the atoms which make up the 
metal of the can cover. Atoms are nor- 
mally balanced electrically, having 
equal positive (proton) and negative 
(electron) charges, but now the vine- 
gar begins to split off electrons from the 
can cover. The resulting positive ions 
(positively- charged atoms) combine 
chemically with the vinegar, while the 
negatively charged electrons remain on 
the surface of the metal. When a com- 
plete circuit is made by the wire at- 
tached to the cover, the excess electrons 
flow through the wire (and the coil) 
and rejoin the positive ions in the solu- 
tion around the copper electrode. Note 
that the can cover was attacked by the 
acid because copper is less active and 
low on the list of what the chemist 
terms the "Electromotive Series." Thus 
the electrons accumulate in great num- 
bers on the can cover and pour into the 
wire. They travel around the circuit 
attempting to restore the + and - bal- 
ance in the battery. 

Electrical unbalance caused by 
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chemical action is the basic idea behind 
the operation of many battery types. 
The common flashlight cell has a zinc 
can which serves as the negative termi- 
nal. A carbon rod at the center is the 
positive terminal and a thick paste of 
ammonium chloride serves as the elec- 
trolyte. 

The compass "indicator" used in 
the experiment deserves mention. It 
reacts to current flow because electrons 
moving through a wire set up a mag- 
netic field. This attracts or repels the 
magnetized needle of the compass, de- 
pending on which side of the coil the 
electrons enter. 

There are a number of other experi- 
mental batteries you can make. For ex- 
ample, try pushing a penny and a dime 
-spaced about 1/4 -inch apart -into a 
lemon. Connect your indicator across 
the two and see what reading you will 
get. You can make a saliva cell by wet- 
ting a small piece of paper with saliva 
and placing it over a dime. Leaving the 
edge of the dime exposed, touch the 
positive meter leads to the dime's edge. 
Connect one end of a length of stranded 
copper wire to the negative meter termi- 
nal and fan out the other end, pressing 
it on the paper. Both the above readings 
will be small, but significant. -0_ 

Ham Shack 

Continued from page 99 

filter program has done wonders in re- 
storing hams to good standing in many 
communities. 

Postman's Holiday ... The letter car- 
rier who walks for exercise on his day 
off has nothing on some engineers who 
design communications equipment for 
the National Company in Malden, Mass. 
They have organized an amateur radio 
club, set up an elaborate station 
(K1RSX) in the company's plant and 
hold regular meetings. The club is called 
the National Employees Amateur Radio 
Society and now is attracting factory 
workers who want instruction in code 
and theory in order to qualify for their 
tickets. 

Good luck, men! - 

FMC's 
UNBEA TABLE 

VALUES!!! 
You get the most 

per measurement dollar! 

All New precision instruments . satisfaction 
guaranteed! Best quality! By far the best value 
obtainable in wired or kit form! 

EMC NEW MODEL 212.. . 

TRANSISTOR ANALYZER... 
Checks DC current gain in 3 
ranges to 200. Tests for leak- 
age. Checks all transistors as 
oscillators both in and out of 
circuit. Can be used to signal 
trace AF, IF or RF circuits. 
Checks condition of diodes. 
Tests battery voltage on 0-12 

t scale. Checks DC current drain 
on 0-80 ma scale. Supplied 

with complete instruction manual, transistor listing and 
pair of test leads. Model 212 .... $18.50 Wired 

sJiYS+;} 

.rs, 4. 

Model 212 Kit ....$13.50 

EMC NEW MODEL 213 
TUBE TESTER... 
Completely modern! Com- 
pletely flexible! Completely 
new! Checks all the new 
12 prong (Compactron), 
Nuvistor, Novar, and 10 
prong tubes, in addition to 
octal, 'octal, miniature, 
and 9 prong tubes. Tests 
each tube for shorts, leak - 
ages, intermittents, opens, 
as well as for quality. 
Each section of multi-pur- 
pose tube is checked sep- 

arately. Magic eye, Voltage Regulator and HI -FI tubes 
are also tested. Un que switching arrangement makes 
the checker obsolescent proof. Supplementary tube list- 
ings supplied period cally at no cost to keep instrument 
up to date. It comes complete with instructions and 
tube charts in ring bound manual. 
Model 213 (in bakelite case with strap) .. $28 90 Wired 

Model 213 Kit $18.90 

Model 213P (in wood carrying 

case) $32.25 Wired 
Model 213 P Kit .... $21.90 

EMC NEW MODEL SA 
SOCKET ADAPTOR ... 
Enables user to check 12 pin 
Compactron, Nuvistor, Novar 
and 10 pin tubes with any 
type tube tester including mu- 
tual conductance type. 
Model SA $9.45 Wired 
Model SA Kit .. $4.95 

Yes, tell me more, send me FREE a detailed 

catalog of the Complete EMC Line. EL-7 

NAME 

STREET 

CITY STATE 

EMC Electronic Measurements Corp. 
625 B'way, New York 12, N. Y. 

Ex. Dept., Pan -Mar Corp., 1270 B'way, New York 1, N.Y. 
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ELECTRONICS ILLUSTRATED 

Your advertisement can reach this mail- buying audience for only 50f per word . payable in advance (Check or M.O. please) . . minimum 10 words. Closing dates are the 20th of 4th preceding month i.e. copy for the November issue must be in our office by July 20th. Mail to ELECTRONICS 
ILLUSTRATED, 67 West 44th St., New York 36, N. Y. Word count: Zone number free. Figure one word: 
Name of state (New Jersey), name of city (New York); sets of characters as in key (14 -D); also abbreviations as 35MM, 8x10, D -C., A.C. 

SAVE MONEY ORDER BY MAIL 
FOR SALE 

GOVERNMENT SURPLUS, Radios, Jeeps, 
Walkie Talkies, Boats, Binoculars, etc. 

Buy direct. Send for "Depot Locations & 
Procedures." $1.00. Delta, Box 2262 -X, 
Dallas 21, Texas. 

CB- QSL -SWL CARDS. Samples 10f. In- 
clude your personal picture on cards. 

No extra Cost. Signal, Adams County 
Manchester, Ohio. 
INVESTIGATORS, WRITE for free bro- 

chure on latest subminiature electronic 
listening devices. Ace Electronics, Dept. 
7E, 11500 NW 7th Ave., Miami 50, Fla. 

GOVERNMENT SURPLUS. How and 
Where to Buy in Your Area. Send $1.00. 

E.I. Surplus Information, Headquarters 
Bldg., Washington 6, D. C. 
SUPERSENSITIVE DIRECTIONAL micro- 

phone picks up a whisper at great dis- 
tances. Used by investigators to record 
faint sounds without being detected. 
Easily constructed for about $7.00. Step 
by step plans $1.95. Dee Company, Box 
7263 -C. Houston 8, Texas. 

CONVERT ANY television to sensitive, 
big screen oscilloscope. Only minor 

changes necessary. Plans $1.95. Relco, Box 
10563, Houston 18, Texas. 

BUILD AMAZINGLY sensitive transistor- 
ized treasure finder. Available partially 

wired. Inexpensive. Simple, illustrated 
plans, details. $2. Deekits, Box 7263 -C, 
Houston 8. Texas. 

EXCELLENT BUYS on Tubes and equip- 
ment all listed in the "Green Sheet." 

Send .25f for your copy today. Cash paid 
for unused tubes. Write. Barry Electronics 
Corp., 512 Broadway, Dept. EI, NYC 12, 
NY. 

ELECTRONIC SURPLUS Catalog, 5,000 
items. Send 10a. Bill Slep Co., Drawer 

178E1, Ellenton, Fla. 

BUSINESS OPPORTUNITIES 

VENDING MACHINES -No selling. Op- 
erate a route of coin machines and earn 

high profits. 32 -page catalog free! 
Parkway Machine Corp., Dept. 33, 715 
Ensor St., Baltimore 2, Md. 

SECOND INCOME From Oil Can End 
Your Toil! Free Book And Oilfield 

Maps! National Petroleum, PanAmerican 
Building -El, Miami 32, Florida. 

EMPLOYMENT OPPORTUNITIES 

PRINTING - ADVERTISING SALESMEN. 
Excellent moneymaking sideline selling 

Decalcomania Name Plates. Advertising 
Specialties. Sign letters, Automobile ini- 
tials. Free Samples. "Ralco " -El, Box L, 
Boston 19, Mass. 

EDUCATION & INSTRUCTION 

TAKE BACHELOR'S and Master's Degree 
correspondence courses from leading 

universities! Directory of 6,000 courses - 
$2.00. College Research, North Highlands 
4, California. 

LEARN OF the tremendous possibilities 
within you. Free book: "The Mastery of 

Life." Write to Scribe I.I.I., Rosicrucian 
Order, AMORC, San Jose, California. 
HOW TO Adapt Chords for Popular 

Music on all instruments, at sight, $1.25. 
Walter Kazaks, 234 East 58th St., New 
York 22, N. Y. 

BUILD -IT- YOURSELF 

PROFESSIONAL ELECTRONIC Projects - 
Organs, Timers, Computers, etc.-$1 

each. List free. Parks, Box 1665, Lake 
City, Seattle 55, Wash. 

HI-FI 

WRITE FOR quotation on any hi -fi com- 
ponents. Sound Reproduction Inc., 34E 

New Street, Newark, N. J. 

TAPE RECORDERS 

LEARN WHILE Asleep with your re- 
corder, phonograph or amazing new 

"Electronic Educator" endless tape re- 
corder. Details free. Sleep- Learning 
Research Association, Box 24-EI, Olym- 
pia, Washington. 
TAPE RECORDERS Hi -Fi Components. 

Sleep Learning Equipment, tapes. Un- 
usual values. Free Catalog. Dressner, 
1523Z Jericho Tpke., New Hyde Park, 
N. Y. 

HOBBIES GLOBAL Tape Recording Ex- 
change Hobby Club for all ages. Free 

Details. Write Mailway Co., 216 W. Jack- 
son Blvd., Chicago 6, Illinois. 
NEW CONCEPT of self- hypnosis teaches 

you quickly, easily. New tape! New rec- 
ord! Free literature. McKinley -Smith Co., 
Dept. T -3, Box 3038, San Bernardino, 
Calif. 
RENT STEREO Tapes -over 2500 different 
-all major labels - free catalog. 

Stereo- Parti, 811 -AY Centinela Ave., In- 
glewood 3, California. 

RADIO & TV 

BEFORE YOU Buy Receiving Tubes or 
Hi -Fi Components send now for your 

giant Free Zalytron current catalog - 
featuring nationally known Zalytron First 
Quality TV -Radio Tubes, Hi -Fi Stereo 
Systems, Kits Parts, etc. All priced to 
Save You Plenty - Why Pay More? 
Zalytron Tube Corp., 220 -L West 42nd 
St., N.Y.C. 
SMALL SET Builder's big information 

catalog -25c, refundable. Laboratories, 
1131 -K Valota, Redwood City, California. 
DIAGRAMS: TV $1.25, Radio $.50. Baker 

Diagrams, 129 Cooper, Santa Ana, 
Calif. 
FREE- R.C.A., G.E. etc. tubes catalog. 

Discount to 75% from list. Picture tubes 
at 75y inch up. Parts, parts kits at I /IO 
original cost. Needles, tube testers, sili- 
con:, seleniums, 7" TV bench test tube - 
$6.99 -and more. Arcturus Electronics 
Corp., El, 502 -22nd Street, Union City, 
New Jersey. 

DIAGRAMS FOR Repairing Radios $1.00, 
Television $2.00. Give make, model. 

Diagram Service, Box 672E1, Hartford I, 
Conn. 
DIAGRAMS -FOR T.V. $2., Radio $1. 

Hiett Diagrams, Box 816, Laredo, Tex. 

ELECTRICAL SUPPLIES & 
EQUIPMENT 

GARAGE DOOR Operator Kits -Edwards 
famous KR -50 kit. Easily assembled and 

installed. Available with or without re- 
mote car control. Thousands sold. Priced 
from $59.95. Write for literature. Edward 
T. Fink Co., Inc., 284 Nepperhan Ave., 
Yonkers, N. Y., Dept. El. 

STAMPS & COINS 

GIGANTIC COLLECTION Free -Includes 
triangles, early United States animals, 

commemoratives, British Colonies, high 
value pictorials, etc. Complete collection 
plus big illustrated magazine all free 
with approvals. Send 5f for postage. 
Gray Stamp Co., Dept. EL, Toronto, Can- 
ada. 

DETECTIVES 

DETECTIVE PROFESSION. Easy home 
study plan. Lapel pin, certificate, fu- 

ture. Free information. Professional 
Investigators, B3x 41197 -CC, Los Angeles 
41, Calif. 

MUSIC 

SWISS MUSICAL Movements. Electrical - 
Mechanical. Spielman, 131 West 42nd, 

New York 36. 

PERSONAL 

INDEPENDENT THINKERS - investigate 
Humanism! Free literature. American 

Humanist Association, Dept. EI, Yellow 
Springs, Ohio. 

MISCELLANEOUS 

ELECTRONIC KITS assembled, wired and 
tested by Naczas Kit Service, Dept. I, 

18 Wolf Street, Manchester, New Hamp- 
shire "Where Quality Excels." 
"GIANT ARMS." Dr. Young's, D. C. Rev- 

olutionary discovery. $2. Satisfaction or 
refund. Gaucho, Box 9309 -E9, Chicago 90. 

"HOMEBREWING! ... Beers ... Wines." 
Instruction Manual $1 (guaranteed!). 

Crystal's, 2B -BEI3, Millburn, New Jersey. 
MUSICAL CIGARETTE Lighters. Durable 

Pocket Size. Useful Conversation Piece. 
$3.00 Postpaid. Newmire, Box 777 -B, 
B acksburg, Virginia. 
"HOMEBREW GUIDE." Complete Illus- 

trated Instruction Manual, $2.00. Sup- 
ply Catalog Included. CalBrew Supplies, 
Box 1005. Seaside. California. 
"WINEMAKING." "BEER, Ale." Strong- 

est methods. Illustrated. $2 20. Eaton, 
Box 1242 -EL, Santa Rosa, California. 
FREE COPIES newspaper "Tax Land 

Sales." Grant Allen, 210E Fifth Ave., 
New York, N. Y. 

www.americanradiohistory.com

www.americanradiohistory.com


...electronics in the news 

CB Goes for a Ride ... The Citizens 
Band (also known as the Crowded 
Band) may have many new occupants 

if an idea hatched by Ford and Ray- 
theon goes over. The plan is to offer a 
five -channel Raytheon transceiver as 
optional equipment on all 1962 Ford, 
Mercury and Lincoln 'passenger cars 
and on Ford trucks. The cost will be 
about $190 per unit. An identical pack- 
age will be available for fixed- station 
use in office or homes. The mobile unit 
can be run off a 6- or 12 -volt battery 
pack. It features push -to-talk micro- 
phone and a set of matched crystals. 

A Ford truck installation is shown in 
our photo. 

Index to Surplus Gear ... Owners of 
surplus electronic equipment who are 
wondering what to do with it can, for 
$1.50, get a list of magazine articles 
about conversion of surplus which ap- 
peared between 1945 and 1961. The 
booklet, Index to Surplus, tells you the 
name and nature of the article (indexed 
by the model number of the surplus 
gear) and in what issue of what maga- 
zine it appeared. Finding back copies is 
up to you. Amateur Radio Publishing, 
Inc., 1379 E. 15th St., Bklyn. 30, N.Y. 

GETCQUAINTED OFFER 
ELECTRONICS 
ILLUSTRATED 

ELECTRONICS 
lu 

issues of 
ELECTRONICS ILLUSTRATED 
for only - 

ELECTRONICS O tLLUSTRATtD 

w 

ELECTRON! 
ILLUSTRATED 

ELECTRONICS 
ILLUSTRATED 

....... 
.. = . ..., 

Read the electronics hobby magazine that gives you 
authoritative feature and construction articles on: 

Citizens Band Radio Amateur Radio 
Short-Wave Listening Audio & Hi -Fi 
Electronics Theory Kit Building 

And many other exciting subjects! 

YES, I want to fake advantage of your special get - 
acquainted offer. Please enter my subscription 
right away. 

I enclose $1.98 Bill me 

New order Re -order 

NAME 

ADDRESS 

CITY ZONE STATE 

Mail to: Electronics Illustrated 
Circulation Department 
Fawcett Bldg., Greenwich, Conn. 
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BILL'S 
FtXIT 

SNOP 

wE PIA 
FM T1MER5 

CtI6Ar! 

"640 or 1240? What about US? Aren't FM lis- 
teners entitled to Conelrad information, too ?" 

"They're really exclusive. The lease says you 
can't even use the TV antenna for FM." 

"Egad! A super -fringe antenna. We're STILL 
miles from civilization!" 

"What do I want with a turntable, Barnes? 
Since I own the station, they play only what I 
like." 

116 Electronics Illustrated 
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Electronics 
Training 

FROM BASICS TO OUTER SPACE ROCKETRY! 
Not only the basic applications of electronics like Radio and TV, 
but also the satellites, space ships, guided missiles, all depend on 
Electronics Technicians who install, adjust, maintain and repair 
the equipment needed. What other job can be so exciting, profit- 
able and promising? Yet many men, 17 -55, can now train in the 
DeVry way at home for such jobs- without previous technical ex- 
perience or advanced education. 

DeVRY TECH PRESIDENT VISIT 
MISSILE FACILITIES! 
Mr. T. J. Lafeber, DeVry's President, is 
shown here at missile test stand. During an 
inspection tour, he was deeply impressed 
with the role that is being played in na- 
tional defense by electronic technicians. 

A 
A 
ee 

A RARE VIEW'. This inside view of a 

ballistic missile is seldom seen by a 

civilian. It's a sight that greatly im- 
pressed Mr. Lafeber. 

THE HEART OF THE MISSILE! Missile 
wiring soon becomes clear to a DeVry 
Tech man because he learns basic cir- 
cuits by use of the "Electro- Lab," a 

training device that helps speed up 
learning. 

THE COUNT DOWN! Here is a con- 
trol panel for missile tests. Missile 
check out and adjustment are 
largely the work of the Electronics 
Technician. 

DON'T DELAY 
MAIL TODAY! 

WHAT SOME DeVRY TECH 
GRADUATES ARE DOING! 
Edward Hahn, Illinois, was a 

laborer. Now he is an Elec- 
tronic Project Engineer with 
the Martin Company, a large 
producer of missiles. 

Dale L. Gawthorpe, Illinois, 
left a clerk's job to take the 
DeVry program. He is now 
enjoying his work with auto- 
matic pilot equipment at 
Sperry Phoenix Company. 

Charles Morishila, Oregon, 
worked as a fariner before 
taking DeVry's training. Now 
he builds and tests equip- 
ment at Lockheed's Space 
and Missile Division. 

George D. Crouch, California, 
was a retail store clerk. He 
took the DeVry training pro- 
gram and today he is doing 
very well with his own busi- 
ness in the servicing field. 

Postage 
Will be Paid 

by 
Addressee 

BUSINESS REPLY MAIL 
First Class Permit No. 4148, Chicago, Ill. 

DeVry Tech 
4141 Belmont Avenue 
Chicago 41, Illinois 

Na 
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To help you EARN GOOD MONEY later 
in industry, DeVry's modern training 
provides a thorough grounding in ba- 
sics . then develops your skill. 
Thus, there is no need for advanced 
education or previous technical ex- 
perience at the start. Whether you 
train in your spare time at home or 
in our well -equipped Chicago or To- 
ronto Laboratories, DeVry helps you 
become a well -trained technician, 
ready for a real career in Electronics. 

NEW! ALL NEW! 
Shown below is the valuable new 
combination oscilloscope and volt- 
meter which DeVry Tech men build 
during the new "space" training pro- 
gram. But that's not all! New movies, 
new subjects, new texts, new experi- 
mental projects - all prepare you 
thoroughly in this latest and greatest 
DeVry Tech training program. 

Prepare Now for a REAL Job in 

SPACE and 
MISSILE 
Electronics 
fron RADIO to ROCI(ETR. 
NO PREVIOUS 
ELECTRONICS 
EXPERIENCE 
NEEDED! 

Here is an opportunity 
you won't want to pass 
up! Now a wider range 

of Electronic opportunities lies ahead for the trained techni- 
cian -from starting your own Radio -TV service shop to work- 
ing with rockets and missiles ... from industrial electronics 
to space electronics. And make no mistake about it, this is 
one of the largest and finest opportunity fields of-our time. 
Here, trained technicians are in demand, to 
build, install, service and maintain all sorts of 
equipment used in Communications, Radar, 
Broadcasting, Automation, Industrial Electronics ... and the exciting developments in Space and 
Missile Electronics. Now DeVry makes it possible 
for you to prepare for just such opportunities. 
Check the fields that interest you on the coupon 
below, and mail TODAY. You'll get honest -to- 
goodness FACTS about your chances of prepar- 
ing for a better career in Electronics. 

Dept. EI-7-S 

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. I am interested in the following opportunities (check 
one or more): 

Space & Missile Electronics Television and Radio 0 Microwaves 
Radar Automation Electronics Communications 
Computers Broadcasting industrial Electronics 
Special "Short Courses" 

Name Age 
Please Print 

Address Apt 

City Zone State 

El Check here if you face military service. Canadian residents: Write DeVry 
Tech of Canada, Ltd., 970 Lawrence Avenue West, Toronto 19, Ontario. 

MAIL POSTAGE -FREE CARD NOW! 

EFFECTIVE 
EMPLOYMENT SERVICE 

When your training is completed our 
Employment Service helps you get 
started in Electronics. Yes, you get 
the same effective nationwide em- 
ployment aid that has helped so many 
men in the past toward good jobs or 
a business of their own. 

DRAFT AGE? 
If you are subject to military service, 
mark the coupon. We have valuable 
information for you. 

2 FREE 
BOOKLETS 
GIVE YOU FULL FACTS ON 
HOW YOU MAY GET STARTED! 
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