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 ings and advance - 
meat. Except for 

--".,FCC License 
course, all NRI courses include-at 
no extra cost-special training equip- 
ment to give shop and laboratory 
experience in your own home. Makes 
NRI training come to life in an easy - 
to -grasp, interesting manner. Take 
the advice of job counselors, investi- 
gate Electronics if you are dissatisfied 
,vith your present job or pay, or you 
want to prepare for military service. 

Prepare Now For The Higher Rewards 
The Electronics Age Offers You 

There is an immediate and grow- 
ing need for trained technicians 
in Industrial -Military Electron- 
ics, Radio -TV Servicing and 
Communications. Better than 
average jobs with high pay, in- 
teresting work, bright futures 
await you in the fast growing 
industry of the 1960's. Join thou- 
sands of NRI graduates now 
benefiting from career oppor- 
tunities in this Electronic Age. 
Training Equipment included 

NRI "learn -by - 
i1 practice" training 

is the time -proved 
C: e' way to higher earn - 
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u....:.... , 
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Oldest and Largest School 
For nearly 50 years NRI has featured 
Electronics training at reasonable 
cost because it is the oldest, largest 
home -study school of its kind. Take 
the first step to a new career now. 
Mail postage -free card. ,, °" ° yy a 
National Radio Institute, 
Nashington 16, D. C. 

Industrial ELECTRONICS 
The NRI course in Electronics - 
Principles, Practices, Mainte- 
nance prepares you for a career 
as an Electronic Technician in 
industry, business, government, 
the military. Computers, teleme- 
try, automation, missiles, rockets 
all employ the same basic Elec- 
tronic principles ... and that is 11. 

what this NRI course stresses r 
with illustrated lessons, special 
training equipment. 

Commercial FCC LICENSE 
You must have an FCC License 
if you want to operate or service 
transmitting equipment used in 
TV and Radio Broadcasting, 
aviation, marine, microwave, fac- 
simile or mobile communica- 
tions. Even a service Technician 
needs an FCC License today to 
work on C -Band Radio equip- 
ment. From Simple Circuits to 
Broadcast Operation, this new 
NRI course trains you quickly 
to take Government exams. 
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TV -Radio COMMUNICATIONS 
In NRI's Communications course 
you get actual experience as NRI 
trains you for your choice of 
Communications fields. Commer- 
cial methods and techniques of 
Radio -TV Broadcasting; tele- 
type; facsimile; microwave; ra- 
dar; mobile and marine radio; 
navigation devices; multiplexing 
are some of the subjects covered. 
You work with special training 
equipment. 

Radio and TV SERVICING 
NRI's time -tested course in Serv- 
icing not only trains you to fix 
radios, TV sets, hi-fi, etc., but 
also shows you how to earn spare - 
time money starting soon after 
enrolling. Fast growth in num- 
ber of sets means money -making 
opportunities for you in your 
own spare -time or full-time busi- 
ness, or working for someone 
else. Special training equipment 
at no extra cost. Mail postcard. , 
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CONTINENTAL '100' (EL 3585) shown on top: 
transistorized 7 lb., battery portable records 2 

hours on 4" reel, from any source plays back thru 
self-contained speaker as well as radio, TV or record 
player response: 100-6000 cps tapes interchange- 
able with other 2 -track 11/2 ips machines constant - 
speed operation complete with dynamic microphone. 

CONTINENTAL '200' (EL 3541) shown bottom 
right: 4 -track stereo head output direct to external 
stereo preamp for portable high fidelity tape -deck 
applications completely self-contained for 4 -track 
mono record and playback mixing facilities light- 
weight, compact dynamic microphone. 

CONTINENTAL '300' (EL 3542) second from top: 
4 -track stereo playback (tape head 
output) self-contained 4 -track mono 
record -playback 3 speeds mixing 
facilities dynamic microphone self- 

FOR 
EVERY PURSE 
ND PURPOSE' 

contained phono/P.A. amplifier/speaker system 
ideal for schools, churches, recreation centers, etc. 

CONTINENTAL '401' (EL 3534) bottom left: 
Four -track stereo and mono recording and playback 
4 speeds fully transistorized completely self-con- 
tained, including dual recording and playback pre- 
amplifiers, dual power amplifiers, two loudspeakers 
(second in lid) and dual element stereo dynamic micro- 
phone can also be used as a quality hi-fi reproduc- 
ing system, stereo or mono, with tuner or record 
player frequency response: 60 to 16,000 cps at 71/2 
ips wow and Clutter less than 0.4% at 71/2 ips 
signal-to-noise ratio: -40 db or better. 

Compare the special features...Look at the low prices 
..Listen to the matchless quality... 

Choose the 'Continental' most suitable 
for your requirements... For literature 
ani tree demonstration, write: Dept. E-1. 

NORTH AMERICAN PHILIPS COMPANY, INC., High Fidelity Products Division, 230 Duffy Ave., Hicksville, L, 1., N.Y. 
IN CANADA AND TO ROUGHOUT THE TREE WORLD, NORELCO CONTINENTAL IS DROWN AN THE PHILIPS'. 

POPULAR ELECTRONICS is published monthly by Ziff -Davis Publishing Company at 434 South Wabash Avenue, Chicago 5. Illinois. Subscription Rates: One year United States and possessions, $4.00: Canada and Pan American Union Countries, $4.50: all other foreign countries, $5.00. Second Class postage paid at Chicago, Illinois, and at additional mailing offices. Authorized as second class mail by the Post Office Department. Ottawa. Canada. and for payment of postage in cash. January. 1963, Volume 18. Number 1. 
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Scott Stereo Tuner Kit 
Wins Rave Reviews 

from every Leading Hi -Fi Expert! 
Just one year ago Scott introduced the LT -110 FM Stereo Tuner 
Kit. High Fidelity Dealers built this superb kit themselves, exam- 
ined its many features, and recommended it without reservation. 
Enthusiastic kit builders deluged us with mail. Now the verdict is 
in from all the leading technical experts. Never before in the his- 
tory of the industry has a single kit received such unanimous 
praise. We reprint a few excerpts below. 
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from Popular Electronics 
A test model of the LT -110 
was wired at POPULAR 
ELECTRONICS in just 
under five hours. Another 40 
minutes was used for careful 
alignment and the tuner was 
"on the air." ... The LT -110 
met or exceeded all the manu- 
facturer's detailed specifica- 
tions on sensitivity, distor- 
ticn, output level, a.c. hum, 
and capture ratio. . . . the 
audio response is excellent., 
being within ± 1 db, from 
approximately 20 to 16,000 
cycles.... Channel -to -channel 
crosstalk is particularly ex- 
cellent both in terms of uni- 
formity and the fact that it 
holds up well above 10,000 cycles.... Frequency drift of 
the. LT -110 from a cold start 
is extraordinarily low - less 
than 5 kc. The a.c. hum level 
(referred to 100% modulation) 
is low and exceeds the manu- 
facturer's rating by 5 db. . 

It's difficult to imagine a kit 
much simpler to assemble than 
the LT -110. The full -color 
instruction book eliminates 
just about the last possible 
chance of wiring errors. . 

From a plain and simple 
operational standpoint, the 
LT -110 works well and sounds 
good." 

Popular Electronics, Oct. 1962 

from ELECTRONICS WORLD 
"Construction time for the 
unit we tested was 6'/z 
hours, without alignment. 

in listening tests, the 
tuner showed its high use- 
able sensitivity to good 
advantage. Using an in- 
door antenna which pro- 
duced marginal signal to 
noise ratios on most other 
tuners we were able to 
get noise -free, undistorted 
stereo reception." 

Electronics World, Nov. 1962 

from AUDIO 
"The LT -110 (is) so simple to 
build that we unhesitatingly 
recommend it for even the 
novice.... We found that the 
useable sensitivity (1HFM) 
was 2.1 uv. . . . a fine stereo 
tuner and an unusually easy 
kit to build." Audio, April 1962 

from RECORD GUIDE 
"It seems to me that every 
time I turn around I ant 
building another of H. H. 
Scott's kits. And each time 
I end up praising the unit 
to the skies. 
The Scott instruction 
books should be a model 
for the industry. They 
feature full -color, step-by- 
step, illustrated directions. 
Each resistor or other com- 
ponent is shown in the 

progressive phases in its 
color code and in its proper 
position.. - . 

This tuner kit has to be 
ranked on the same plane 
as H. H. Scott's factory - 
wired units. It is an ex- 
cellent product. . . . very 
likely to give long, trouble - 
free service." 

American Record Guide, Sept. 1962 

Now Sonic Monitor* Added .. 
Scott's unique Sonic Monitor has now 
been added to the LT -110. This fool- 
proof stereo signaling device tells you 
audibly when you are tuned to a 

stereo station. 

LT -110 FM Stereo 1 veer Kit... 5159.95 

LK-48 48 -Watt Stereo Amplifier Kit ... 5124.95 

LK-12 80 -Watt Stereo Amplifier Kit... 5159.95 

LC -21 Stereo Control Center Kit... 599.95 

111-150130-WattStereo Power Amplifier Kit... 5169.95 

'Patent Pending. (All prices slightly higher 
West of Rockies.) 

' 
-:SCÓ 

TT''90 
H. H. Scott, Inc. 111 Powdermill Road 
Maynard, Massachusetts 520-1 
Rush me complete details on your 
LT -I U) I'M Stereo 'Tuner Kit and 
other superb Scollhils. Be sure to 
include your new free Stereo Record, 
"The Sounds of FM Stereo" showing 
how new I'M stereo sounds, and 
explaining important technical 
specifications. 
Name 
Address 
City State 
Export Morita, Etoorting Corp., 458 Broadway, N.Y.C. 
Canada: Atlas Radie Corp., 50 Wingold Ave., Toronto 

January, 1963 3 
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GUARANTEE 
Eh Sec Model 88 is unconditionally guaran- 

t' 1 r'97 
ac 

teed to be up-to-date for the testing of receiving 

type tubes. Adaptor kits or relay data 
will 

he 

furnished without cost to keep you er 

rent for one year from date of purchase. 

A SECO PLUS . 

- 

.1' `'Guaranleecl against oh t' solescnce. \(tsv 
Sccn Mattel 88 git el you patented Seco Gam 

CIRCUIT, also CATHODE EMISSION lest plus: 
Check for grid emission and all Few controls-simple oper- 
common leakage and short faults ation -compact, light - 
in one step. READ ON METER. weight size. 
Cathode emission test in special Convenient fast -find setup 
low impedance circuit. information in cover. 
Burnout -proof meter employing Check for filament continu- 
a VTVM amplifying circuit. ity and open elements. 

For Cull information see distributor, or send coupon. 

I'6 SECO ELECTRONICS, INC. 
1223 S. Clover Drive. Minneapolis 20. Minn. 

II Send free Model 88 information "How to Test Tubes." 
Name 

IAddress 

L Cily State j 

37 
$35 

HUNOPER 
AS5ip a 

. 

SEND FOR FREE 
COMPLETE LIST 
OF TUBES 

0A2 304 

OZ4 A7GT 
B3GT 
H4G 
H5GT 
L4 

N5GT 
05GT 

2A3 
2A F4 
3BC5 
3BN6 
3876 
3CB6 
3CF6 
3CS6 
3LF4 

4877 
SAS8 
5AT8 
5AV8 
5AW4 
58I(7 
516 

5Ú4G 
5U8 

6A7 
6A8 
6AB4 
6AC7 
6A F4 
6B8 
6BA6 

MIÓROELECTRONTUBE 

co. Box SS, Park Sta Paterson3 
New Jerrsey 

Fabulous Low Prices! 
Large Select Stocks! 

l Dependable, bast Service!. I 

6BC5 
6BC8 
613136 
6C4 
6C5 
6C6 
6CB6 
6CD6G 

7A4/XXL 
7A5 
7A6 
7A7 
7A8 
7B4 
7B5 
7B6 
7B7 

7C4 

All tubes lab -tested for muloal c 
doctanee. life test. Guar. FREE I yr. 
replacement any tube failing under all 
operating cond. Adv. tubes not neces. 
tartly n may be elec. pert. (fact. sec 
Dods or used-clearly marked. 

12A8 25Z5 
12A05 25Z6 
12AT6 26 
12AT7 35A5 
12AU6 35135 
I2AU7 35C5 
12AV6 35L6GT 
12AV7 35W4 
12AX4GT 35Y4 
12AX7 35Z5GT 

37 
19BG6G 
1916 Á2/44 
19T8 43 
24A 45 
25AV5 50A5 
251306 78 
25DN6 
25L6GT 84/674 
25W4GT 11773 

POSTAGE PAID. Send 
25e handle. for orders 

der $5. 25% dep. 
C.0.0..s. Send approx., 
post. on Can. & foreign 
orders. 
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Now Prepare for GOOD 
JOB OPPORTUNITIES IN 
ELECTRONICS Faster-with 
1. METER- Transistorized, Portable,, AC -DC Multimeter 

2. SCOPE- 5 -inch New Streamfiiled Commercial -Type Oscilloscope 
'T 

. . 
3. ELECTRO -LAB* 
To help you get ready FA-S-T-E-R ¿r. and THOROUGHLY . , . for good -paying job opportuii- 
ties in the fast growing Electronics field, DeVry Technical Institute now presents the new 
eit and finest training advantages in its over 30 years of experience. Now ... AT HOME ... 
in your spare time, you prepare with "industry -type" home laboratory equipment. To 

provide real PRACTICAL EXPERIENCE, you build a quality Transistorized Meter and a 5 -inch 
industrial -type Oscilloscope . work with small, 3 -dimensional circuits on DeVry's new 
Design Console ... use highly jnstructive home training movies ... and follow up-to-date 
lessons with many time-saving,fold-out diagram sheets. 

Little wonder DeVry men qualify for such fine opportunities in Space -Missile Electronics, 
Automation, Computer Work, Radio -TV, Industrial Controls, and other fields. 

You learn PRACTICAL techniques important in today's Space Age industry, because you 
build many compact circuits with the streamlined Electro -Lab, using exclusive so!derless 
"modular connectors." You perform over 300 construction and test procedures in all! Your 
self -built test equipment has function -grouped controls, meter scales color -keyed to the 
panel markings-much like instruments used on today's jobs. What's so important, the 
tome laboratory and the test equipment are YOURS TO KEEP! 

INIDUSTRV-NEEDSS' From RADIO to SPACE- 
.,; T_IIkAUNED .MEN,_.3 MISSILE ELECTRONICS 
Thrliugh this remarkable 3 -way meihod, DeVry's training goes all the way from 
DeVry Tech has helped thousands of am- radio repair ... to space -missile elec- 
'ritious men prepare for good jobs or their tronics. That's the range of subjects cov- 
own profitable full-time or part-time serv- 
ice shops. It is the newest in a long 
series of PRACTICAL training aids that 
me have pioneered and developed in more 

than three decades of experience. Sound 
interesting? Then see how DeVry Tech 
may help YOU. Mail the coupon today. 

WITH TRANSISTORIZED 
METER ... PLUS NEW "MODULAR 

CIRCUITS" TO BUILD 

-,For 3 -Dimension Circuit Building 3zá; ; 

eyed in its programs AT HOME or in its 
well-equipped training centers in Chi- 
cago and Toronto. You learn up-to-date 
techniques, working with new equip- 
ment, modern texts, movies-one of to- 
day's finest combinations of training 
equipment ... geared for RESULTS! 

M i L 0 Y MEN T S ER V et When you complete the program, 
E DeVry's efficient Employment Service 
is ready to help you get started. There is no extra charge-ever-for this aid. 

ACCREDITED MEMBER, NATIONAL HOME STUDY COUNCIL 

DeVRYTECHICAL 
INSTITUTE 

CHICAGO TORONTO 

AT HOME! 

OSCILLOSCOPE 

Traderndfkav , . 

MAIL COUPON FOR FREE FACTS 
DEVRY TECHNICAL INSTITUTE 
4141 Belmont Ave., Chicago 41, III., Dept. PE -1-T 

2082 

Please give ire 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 opportunity Telds (check one or more): 

Communications 
Computers 
Broadcasting 
Industrial Electronics 

Space & Missile Electronics 
Television and Radio 
Microwaves 
Radar 
Automation Electronics 

Name Age 
PLusE PRINT 

Address Apt 

City 7one State 
Check here if you face military service. 
Canadian residents: Write DeVry Tech of Canada, Ltd. 

970 Lawrence Avenue West, Toronto 19, Ontario 

January, 1963 5 
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PLASTIC RADAR EYE-Engineers are making final checks here 
on a new, almost transparent, shipboard radar antenna lens 
system that uses metalized plastic in place of heavier and 
less efficient aluminum. The manufacturer is the Sperry Gy- 
roscope Company, Great Neck, N.Y. The lens system, which 
forms part of the radar setup used to help guide the U.S. 
Navy's "Talos" shipboard air defense missile, produces twice 
the signal gain of earlier metal versions. Molded of plastic - 
impregnated Fiberglas and coated with silver to make it elec- 
trically conductive, the lens is composed of 4100 separate 
cells which focus high-energy radar beams. 

THE ELECTRIC EYES HAVE IT! A new nationwide gift coupon 
program to be launched by Gift Stars, Inc., of Minneapolis, 
Minn., has been made economically feasible by an optical 
scanning system capable of "reading" 1500 coupons per 
minute (11 billion coupons annually). The "Orthoscanner," 
developed by Honeywell Electronic Data Processing, Boston, 
Mass., scans the bar-coded data on the coupons and comes up 
with the following information: how much a coupon is worth, 
in whose product it was packed, and where it was distributed. 
All this and more, with an uncanny accuracy of 99.99%, even 
when handling soiled and partially torn coupons! 

HIGHWAY CRANK-The development of an emergency signal- 
ing system, called "Turn Call," is undergoing field evaluation 
tests on a five -mile section of the Garden State Parkway in 
New Jersey. Developed by the ITT Kellogg Communications 
Systems Division of International Telephone and Telegraph 
Corporation, the system speeds rescue to the injured, or auto- 
mobile service assistance to stranded drivers. "Turn Call" 
consists of a number of roadside transmitter units over which 
motorists can call police, ambulances, or service trucks, de- 
pending on their needs. Several turns of the call -box crank 
provide electrical power, and preset coded r.f. signals are 
picked up by receivers located at a service plaza, maintenance 
garage, or a toll booth where tie-in with the main toll road 
communication system is available. 

GET LOST? Not with the new flight navigation device intro- 
duced by ACF Electronics, a division of ACF Industries, in 
Paramus, N.J. Installed in the cockpit of a small plane, the 
electronic navigator gives the pilot a continuous picture of his 
flight position by means of a small red dot that moves in 
synchronization with the plane across a course map. The 
moving dot acts in response to bearing and distance informa- 
tion transmitted by local Federal Aviation Agency ground 
radio stations and received by VOR (Very High Frequency 
Omni Range) and DME (Distance Measuring Equipment) in 
the aircraft. Tabbed the "Flitefix II," the device has a scale 
selector to coincide with the scale of any aeronautical map. 

POPULAR ELECTRONICS 



why settle for a routine 

job in electronics while 

others move ahead? 

Read how CREI Grad Roy S. 

Reichert has advanced from mainte- 

nance work to the design of electronic 

equipment at one of the world's lead- 

ing laboratories. 
LET'S LOOK AT THE FACTS. Men with ordinary quali- 
fications may always be accepted for routine, low -paying 
jobs. But for critical technical assignments in well -paying 
career positions with engineering status-where electronics 
is applied to the frontiers of the missile and space programs- 
only men with advanced technical knowledge will do. 

MEN LIKE ROY S. REICHERT enjoy rewarding careers 
because they have equipped themselves with the practical, 
up-to-date knowledge of advanced electronic engineering 
technology which industry demands. Mr. Reichert had a 
routine job when he enrolled in a CREI Home Study Pro- 
gram. Today he helps design complex test equipment used in 
the development of Transistors at Bell Telephone Labo- 
ratories. 

YOU HAVE THE SAME OPPORTUNITY. CREI offers you 
a complete home study program in electronic engineering 
tehnology. We equip you with practical knowledge of elec- 
tronics required for well -paying positions and put you on the 
level of specialization where men are in demand and progress 
most rapid. 

FOLLOW THE FOOTSTEPS of thous- 
ands of CREI men who hold positions as 
associate engineers, engineering aides, 
field engineers, project engineers and 
technical representatives. 
YOU ARE GUIDED and assisted with 
p.trsonal attention from CREI's staff of 
experienced instructors. You study courses 
to which a number of leading engineers and 
scientists have made substantial con- 
tributions. 
CHOOSE FROM PROGRAMS covering 
every important field of electronics: 

Servomechanisms Radar 
Instrumentation Computers 
Aeronautical and Navigational 

Communications Aero-Space 
Television Automation and 

Industrial Engineering 
Technology Nuclear 
Engineering Technology 

CREI GRAD ROY A. REICHERT makes an adjustment on 
the prototype of a programmable power supply which he designed 
and built in his capacity as Senior Tehaical Aide, Bell Telephone 
Labs, Murray Hill, IV. J. 

CREI EDUCATION IS RECOGNIZED by such large cor- 
porations as Pan American Airways, Federal Electric Corp., 
The Martin Co., Canadian Broadcasting Co. and Mackay 
Radio. They pay all or part of CREI tuition for their 
employees. 

CREI HAS 36 YEARS OF EXPERIENCE in advanced tech- 
nical education through home study. CREI has developed 
electronics courses for the Army Signal Corps, special radio 
technician courses for the Navy and group training programs 
for leading companies. CREI also maintains a Residence 
School in Washington, D.C. and invites inquiries from high 
school graduates. 

YOU CAN QUALIFY for a CREI Correspondence Program, 
if you have basic knowledge of radio or electronics and are a 
high school graduate or the equivalent. Send for the FREE 
1963 edition of our 58 -page book describing CREI Programs 
and career opportunities in electronics. Use coupon below, or 
write to: The Capitol Radio Engineering Institute, 
Dept. 1201-A, 3224 Sixteenth St., N. W., Washington 10, D. C. 

Mail coupon today for FREE 58 -page book 
-1963 Edition Now Available 

0®©11 
THE CAPITOL RADIO ENGINEERING INSTITUTE Fnnnded 1927 
Dept. 1201-A, 3224 Sixteenth ST., N.W., Washington 10, D. C. 

Please send me details of CREI Horne Study Programs and Tree Book, 
-Your Future in Electronics and Nuclear Engineering Technuiogy." 
My qualifications are noted to obtain immediate service. 

CHECK FIELD OF GREATEST INTEREST, 

Electronic Engineering Technology ] Servo and Computer Engineering Technology 
Aero and Navigational Engineering Technology 

Nuclear Engineering Technology 
automation and Industrial Electronic 
Engineering Technology 
Communications 

Name _. Age ..-._ ..... - 
Address 
City . Zone _ State 
Employed by _ 
Type of present work 
Education: Years High School ...__._ _.___ Other 
Electronics Experience 
Check: Horne Study O Residence School O G.I. Bill 31 I 

L J 
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TRANSISTOR RADIO TESTER' 
DYNAMIC TRANSISTOR TESTER 

Model 80-Transistor Raiff Tesler 
and Dynamic Transistor Tester. 
Total Pelee 838.50 
Terms: $8.50 after 10 day trial. then 
30.00 monthly' for 5 months If tolls - 

(adore. Other- wire return. no ex- 
planation necessary. 

AS A TRANSISTOR TESTER 

The Model 88 will test all tran- 
sistors Including NPR and PNP, 
silicon, germanium and the new 
gallium arsittfde types. without 
referring to characteristic dala 
sheets. The time -saving advan- 
tage of this technique Is self- 
evident. A further benefit of this 

`vice is that it will enable you 
to test new transistors as /(try 
are relensedl 

The Model 88 will measure the 
too most important transistor 
characteristics needed for tran- 
sistor servicing: leakage and 
gain metal. 

AS A TRANSISTOR RADIO TESTER 
The Model 88 provides a new simpl fled rapid procedure-a teeltnigtte 
developed specifically for transitor adios and other transistor devices. 
An R I. Signal so modulated by anaudio tone Is infected Into the 
transistor receiver from the nntenn through the R.F. stage, past the 
mixer Into the t F. Amplifier and d lector stages and on to the audio 
amplifier This injected signal is the 1 followed and traced through the 
receiver by 

t 

I of a built -In /Ugh Cain Transistorised Signal Tracer 
untll the cause of trouble whether I be a transistor. sortie other com- 
ponent or even a break in the printed circuit Is located and pin-pointed. 
Model 8S conies housed in hands m portable r Onts.. 
Complete a, lift a set of Chin -Ott Ca les for Transistor 
Testing. an R.F. Diode Pratte for R.F. and I.F. tracing: 

3850 an Audio Probe for Amplifier Tese n and 
y 

Signal o 
Injector Cable Complete-nothing el.o to bus 

SHIPPED ON APPROVAL 
NO MONEY WITH ORDER -NO C O. D. 
Tay It for Is daps before you, 
Puy If completely 
then Rend 55` 50 and par 
balance lt rateof 56 00 per 
month until til 
Ile 50 m.o. poctsecl paid 

o Interest etnanee 
Charces 11 not com. Added. 

return 
mu no ovplanatton men.. 

MOSS ELECTRONIC. INC. 
DEPT. O-948 3849 Tenth Abe., New York 34, N.Y. 
Please rush Model 08. If satisfactory, I will par 
on terms specified. Otherwise t 0111 return tester. 
Name 

Address 

CRY Zone State 
All prices net. F.O.B., R.Y.C. 

You 
SAVE 
MONEY! 

KEY 

RUSH US YOUR LIST 
OF HI-FI COMPONENTS 
FOR A VERY SPECIAL 
GROUP QUOTATION 
WRITE FOR FREE AUDIO 
DISCOUNT CATALOG A-15 

New low prices on tape re- 
corders, amplifiers, tuners, 
loudspeakers, cartridges, etc. 

ELECTRONICS COMPANY 
120 LIBERTY STREET 
NEW YORK 6, N. Y. 

8 

nt.ltsT :oT.1z T(Tg, /rE1 r1 R.zenl 
.on, we c:^.tr:E,ad L2 to 7 or 8 'turns of #22 

,e on a 1/4tt üi l AYonztr.tctit r 

Address correspondence for this department to: 
Letters Editor, POPULAR ELECTRONICS 

One Park Avenue, New Yorlc 16, N. Y. 

Who Checks 'Em? 
\Iv results in building projects published in 

P.E. have been far from good. I never have com- 
plete success with these construction projects and 

don't feel that it is my fault. Since I think many 
other P.E. readers feel as I do, can you tell me 
just what is clone to insure that the claims made 
by an author arc true? 

PETER GALVIN 
Nutley, N. J. 

We're sorry, Peter, to ]ream that you have had 
some problems with construction projects pub- 
lisher! in P.F. .ls any author who has published 
an article in this magazine can tell you, oair editors 
lire pretty rough. Over 9.5% of the construction 
projects are tested in our offices and labs. Many 
of tlteon are modified by the editors, and one out 
of every five is rebuilt to suit our specifications. 
Innumerable parts are changed each year in vari- 
ous projects to make items work better, or to he 
s'u'e that comparable parts can be obtained 
throughout the United States. 

In the past eight years we have Jocund that 
three -fourths of the projects which readers claim 
don't work have been built from junk -box parts- 
laced with liberal substitutions. The rest of the 
"don't work" projects have been built by people 
who did not follow our detailed instructions. 

"Drainpipe 8" 
Having recently completed the remarkable 

speaker system in a sewer pipe ("Clean Sound 
from the Drainpipe S," June, 1962), I would like 
to extend my congratulations to Mr. Weems on 
his excellent project. I am very hapoy with my 
version of it, which cost about 825.00-including 
the speaker. The reproduced sound compares fa- 
vorably with many much more expensive systems. 

CHARLES GEHRSIAN 
Baltimore, Md. 

"Lodestar" Clarification 
In the schematic and Parts List for "The Lode- 

star" (Sept., 1962), there is no mention of voltage 

Always say you saw it in-POPULAR ELECTRONICS 



Pick the course for your career... 
s$' 

Electronics Technology 

o . 
¡. ..; í 

P 

,. 

A comprehensive program 

covering Automation, Com- 

munications, Computers, 

Industrial Controls, Tele- 

vision, Transistors, and 

preparation for a 1st 
Class FCC License. 

First Class FCC License 
. .we6'K NesemoiARwa.:. 

'c101wa'.S{a4w:i:lmnaa = . 
< > 

>s,., esr.x,swu.e.:nswsl.srwm If you want a 1st Class 

FCC ticket quickly, this 

streamlined program will 
do the trick and enable 

you to maintain and serv- 

ice all types of transmit- 

ting equipment. 

1, 

Electronic Communications 

Mobile Radio, Microwave 

and 2nd Class FCC Prep- 

aration are just a few of 

the topics covered in this 
"compact" program .. 
Carrier Telephony too, if 
you so desire. 

Broadcast Engineering 

blew.. Ana 111 

Here's an excellent stu- 
"tIS dio engineering program 

which will get you a 1st 

Class FCC License and 

teach you all about Pro- 

gram Transmission and 

Broadcast Transmitters. 

Get A Commercial FCC License 
...Or Your Money Back! 

A Commercial FCC License is proof of electronics skill 
and knowledge. Many top jobs require it ... every em- 
ployer understands its significance. In your possession, an 
FCC Commercial Ticket stamps you as a man who knows 
and understands electronics theory . a man who's 
ready for the high -paid, more challenging positions. 
Cleveland Institute home study ís far and away the 
quickest, most economical way to prepare for the FCC 
License examination. And that's why we can make this 
exclusive statement: 

The training programs described above will pre- 
pare you for the FCC License specified. Should 
you fail to pass the FCC examination after 
completing the course, we will refund all tuition 
payments. You get an FCC License ... or your 
money back! 

Before you turn this page, select the program that fits 
your career objective. Then, mark your selection on the 

Cleveland Institute 
of Electronics 
1776 E. 17th Street, Dept. PE -98 
Cleveland 14, Ohio 

Accredited Member 

coupon below and mail ít to us today. We'll send you .. 
without obligation ... complete details on our effective 
Cleveland Institute home study. Act NOW . . . and 
insure your future in electronics. 

L 

Mail Coupon TODAY For FREE Catalog 

Cleveland Institute 
1776 E. 17th St., Dept. PE -98 
Cleveland 14, Ohio 

Please send FREE Career Inform. - 
(ion prepared to help me get ahead m 
Electronics, without furtherobligation. 

CRECE AREA OF MOST 
INTBREST- 

Electronics Technology 
Industrial Electronics 
Broadcast Engineering 

Your present occupation 

Name _ 
Address 

City 

of Electronics 

How to Succeed 
in Electronics 

vw.lwwww,,tlrMYMWe/e Y.L?: 

First Clam FCC License 
Electronic Communications 

other 

(please print/ 
Age 

zonetate 
PE -9F/ J 
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Fill in coupon for a FREE One Year Subscription to 
OLSON ELECTRONICS' Fantastic Bargain Packed 

, Catalog - Unheard of LOW, LOW, WHOLESALE 
PRICES on Brand Name Speakers, Changers, Tubes, 
Tools, Hi-Fi's, Stereo Amps, Tuners, and other Bargains. 

NAME 

ADDRESS 

If. CITY ZONE STATE 

If you have a friend interested in electronics send his 
, name and address for a FREE subscription also. 

OLSON ELECTRONICS`. 
INCORPORATED, 

R36S. Forge Street Akron 8, Ohio 

NEW - - by KUHN 
SHORT WAVE MOBILE CONVERTER 

Listen to overseas short wave stations around the world 
while you drive. Hear news direct from London. Paris. 
Moscos,. Cologne. etc. Covers 19. 25. 31 and 49 Meter 
Bands plus extra Band for 40 Meters and Canadian Time 
Signals. Works with any standard 
12 volt transistorized car radio. 351A`' Can be installed in minutes. Corn- ., 
plete with Mtg. bracket. Works $34.95 --- with your present antenna. Noth- 
ing else to buy.6.47 
AIRCRAFT POLICE FIRE 

348A 
Complete 

$34.95 

Transistorized. directly tunable 
Converter. Powered with self - 
contained mercury evil. Excellent 
sensitivity and stability. nesiene,l 
for car, home or portable 
reivers. Two types available: Air- 
craft VIIF 115.130 51C or 150.102 
Tt C. 

Sto 345A 
Complete 

$29.95 

Crystal controlled Mobile 
Converter, highly efficient. 
Operates directly from 12 
volt auto system. For 150- 
174 SIC or 30-50 MC. 

A low cost turntable converter for any 10 $14.95 
MC area of: 26-54 MC, Aircraft VHF, or 
150-160 MC. Easily installed. For 
use with home or auto sets. 315A 

Tuner same ranges as above hut for 
use with small table model radios 325C 
S14.95 

Order today or send for free catalog on full line 
of converters and receivers for every application. 

20 GLENWOOD 
CINCINNATI 17,` 

OHIO' 

Letter Tray 
(Continued from page 8) 

ratings for some of the capacitors. What should the 
ratings be? 

ROBERT J. THORSTENSEN 
Inglewood, Calif. 

We didn't list voltages for the paper, erica, and 
ceramic capacitors bt,cause the voltages aren't criti- 
cal. .lust about any of these capacitor types will 
have a rating of at least 100 volts, which is well 
above the highest voltage you'll encounter in the 
"Lodestar." 

Hear "Satellites on the Air"? 
The monthly "Satellites on the Air" list seems 

like a very good idea, but it's hard to tell what 

1 ' 

these satellites sound like and when you've zeroed 
in on one. How about providing some hints as to 
what to listen for? 

FORBES ROCKWELL 
North Andover, Mass. 

We're sure that you, and many other P.E. readers, 
will be glad to know that just such an article is 

scheduled for next month. If you're just guessing 
about those "Satellites on the Air," our February 
issue will put you an the beacon. 

In Defense of 'rA New Breed of Hams" 

In the October, 1963, Letter Tray, you pub- 
lished a letter from hams John Maass and Peter 
Schumacher in which they called CB'ers "lids"- 
among other things. Granted, there are many CB 
licensees who are real jokers. They run wild on 
power, stick up 30' antennas solely for CB oper- 
ation, "play" with their transmitters, and, in gen- 
eral, foul up the CB service for those who use it 
as it was intended to be used. \Vith the aid of 
the FCC. we have tried to police our own ranks; 
but We still need help-constructive help-not just 
negative criticism. fly message to the discontented 
"jugs" (which is what we CB'ers call hams) is that 
when one of them finds a CB'er violating the FCC 
regulations, he should notify the local CB club. 
And remember, there are some hams who need 
policing, too 

ROBERT JONES, 12\V1000 
Sacramento, Calif. 

Although I agree that many CB'ers have no 
respect for FCC regulations and should be re- 
moved from the air waves, there is much to he 

said against some hams, too. As an example, the 
other night I tuned in on 75 meters and came 
across what I believe to be one of the sorriest 
bunches of hams in the country. These operators- 
so wound up in high -power transmission-thought 
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F.C.C. LICENSE-THE KEY TO BETTER JOBS 
An F.C.C. commercial (not amateur) license is your ticket to 

higher pay and more interesting employment. This license i:: Federal 
Government evidence .of your qualifications in electronics. Em- 
ployers are eager to hire licensed technicians. 

WHICH LICENSE FOR WHICH JOB? 
The THIRD CLASS radiotelephone license is of value primarily 

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

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

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

GRANTHAM TRAINING PREPARES YOU 
The Grantham Communications Electronics Course prepares you 

for a FIRST CLASS F.C.C. license, and it does this by TEACH- 
ING you electronics. Each point is covered simply and in detail, 
with emphasis on making the subject easy to understand. The 
organization of the subject matter is such that you progress, step- 
by-step, to your specific objective -a first class F.C.C. license. 

CORRESPONDENCE OR RESIDENCE CLASSES 
Grantham training is available by correspondence or in resident 

classes. Either way (residence or correspondence), we train you 
quickly and well-no previous training required. Even a beginner 
may qualify for his first class license in a relatively short. time. 

RESIDENT CLASSES HELD IN FOUR CITIES 
To better serve those students who wish to attend resident 

classes. Grantham School of Electronics offers DAY and 
EVENING classes in four different cities-Los Angeles,Seattle, 
Kansas City, and Washington,D. C. The same rapid course ín 
F. C. C. license preparation is conducted in all four locations. 
If you are interested in attending a DAY or EVENING class, 
indicate the city of your choice im_the coupon below, and mail 
the coupon to Hollywood for free information. There is no 
obligation of any kind. 

i 

GRANTHAM 
SCHOOL OF ELECTRONICS 

LOS ANGELES SEATTLE KANSAS CITY WASHINGTON 

1505 N. Western Ave., Los Angeles 27, Calif......HO 7.7727 

I 

-'PREPARE 'FOR" YOUR ..F. C. C.. -LICEÑSi=YOUR TICKET e 

. TOo .A BETTED;" JÓB z.AND HIGHER PAY! 
- 

This booklet " 

fRFF! 

Tisis free booklet gives "°"-' 
details of our training l 

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

Upgrade Your Income with a First Class 

F. C. C. LICENSE 
HERE'S PROOF... 
that Grantham students prepare for F.C.C. examinations in a 
minimum of time. Here is"a list of a few of our recent graduates, 
the class of license they got, and how long it took them: 

License weeks 
Gary.DeLeo, 9219 N.E. 76th St., Vancouver, Wash. .... 
Dennis P. Miller, 416 W. -Oak St., Alexandria, Va. 
Cecil C. Hironimus, 113 Berwick Rd., Johnstown, Pa. 
Max D. Reece, 4222 Fremont Ave. N., Seattle 3, Wash 
Robert Benns, 3802 Military Rd. N.W., Washington, D.C. 
Jon M. Martin, 7913 Sausalito Ave., Canoga Park. Calif. 
Kline H. Mengle, 401 Granville Dr., Silver Spring, Md. . 

Gary D. Burnard, Johnson Rd., Kirkwood, RD #1, N. Y. 

1st 
1st 
1st 
1st 
1st 
1st 
1st 
1st 

12 
12 
12 
20 
12. 
24 
24 
12 

YOUR F. C. C. LICENSE 
IS U.S. GOVERNMENT EVIDENCE OF 

YOUR KNOWLEDGE IN ELECTRONICS 

1 
(Mail in envelope or paste on postal card) 

To: GRANTHAM SCHOOL OF ELECTRONICS 
NATIONAL HEADQUARTERS OFFICE 
1505 N. Western Ave., Hollywood 27, Calif. 

Gentlemen: 
Please send me your free booklet telling how I can get my com- 

mercial F.C.C. license quickly. I understand there is no obligation 
and no salesman will call. 

Name Age 

Address 

City State 

I am interested in: Home Study, Kansas City classes, 33A 
tos Angeles classes, Seattle classes, Washington classes MAIL COUPON NOW-NO SALESMAN W1LL CALL.*L 

408 Marion Street, Seattle 4, Washington MA 2.7227 
3123 Gillham Road, Kansas City 9, Mo. JE 1-6320 
821 -19th Street, NW, Washington 6, D.C. ST 3-3614 

Accredited Member of the 
National Home Study Council 

-J 
January, 1963 
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ONE UNIT for 
ALL B 

<LOB11 
ELECTRONICS 

.(215 
2- a. 

GLOBE SIGNAL OPTIMIZER 
7 in 1 CB TESTER! 
7 pieces Of test equipment in One compact, portable. handsome 2 

pound ease. I A watt meter 2. Modulation Monitor 3. Field 
Strength Meter 4. Antenna Output Meter 5. Cheeks and Tests 
('reStals 6. Measures Standing Wave Ratio 7. Measures Base or 
Mobile Antenna Efficiency Sec It at tour distributors now 
there's nothing like It. 
No. 65-518 7 in 1 CB Tester CB Net 47.50 

SITl2 NS BAND 
Send me free tester specification sheet. º104.t...ei.y,, 

SPECIAL C -B BOOK - Over '100 pages 
on how to use and get the most out of 
C -B. Regular $2.00 value now only 
$1.00 (Send cash or money order.) 

Name 
¡¡ 

Address 

City State 

GC ELECTRONICS CO. ROCKFORDr%ILL. 

IHC 

OVVLaO 

ELECTRONICS 

.ºs! is 
. aic 

r e 

Your Copies of 

POPULAR 
ELECTRONICS 

ARE VALUABLE 
"TA\ 

KEEP THEM NEAT . . . CLEAN . . 

READY FOR INSTANT REFERENCE! 
Now you can keep a year's copies of POPULAR 
ELECTRONICS in a rich -looking leatherette file that 
makes it easy to locate any issue for ready refer- 
ence. Specially designed for POPULAR ELECTRONICS, 
this handy file-with its distinctive. washable 
Kivar cover and 16 -carat gold leaf lettering-not 
only looks good but keeps every issue neat, clean 
and orderly. So don't risk tearing and soiling your 
copies of POPULAR ELECTRONICS-always a ready 
source of valuable information. Order several of 
these POPULAR ELECTRONICS volume files today. They 
are $2,50 each. postpaid -3 for $7.00, or 6 for $13.00. 
Satisfaction guaranteed or your money back. 
Order direct from: 

JESSE JONES BOX CORP. Dept. PE 

(Established 18431 

Box 5120 Philadelphia 41, Pa. 

12 

Letter Tray 
(Continued from page 10) 

of no one but themselves; in fact, they seemed to 
take pride in clearing off the frequency. Transmit- 
ting over one another while trying to get signal 
reports was but one violation of the FCC rules. 
And when told by another station that they were 
causing a mess all over the band, they replied with 
rudeness and jeers. What I'm trying to get across 
is that improper and rude operation is not found 
only on the CB frequencies. 

WENDELL DAVIS 
Sanford, Fla. 

We agree that there are some CB'ers who abuse 
their privileges, but the most flagrant rule viola- 
tors in our area-where over 30 CB'ers are operat- 
ing-are those who have amateur radio licenses. 
The 80' towers with four -element beams that 
readers Maass and Schumacher complain about are 
actually legal-provided they are used primarily 
for antennas other than CB antennas and that the 
CB unit does not add any height to the tower. As 

for QSL cards-there is no FCC regulation pro- 
hibiting the practice of exchanging these cards, so 

long as contact is made in accordance with other 
FCC regulations. 

WALTER SCHULZE, 20W3947 
JOHN H. COBB 

Fredonia, N. Y. 

Every stow always has at least two sides, and so 
it is with CB'ers and !tans. We doubt that there 
will ever be a tinte when violations of the FCC 
rules on either side of the fence will be ccmpletely 
eliminated, but there can and should be a sharp 
decrease in these violations. With the ranks of 
hams in excess of 200,000 and those of CB'ers 
greater than 300,00o, the FCC has a lot of trans- 
missions to check up on. And just as "you can't 
fool all of the people all of the time," you can't 
catch all of the violators all of the time either. 
Bob Jones's suggestion seems quite good to us-let 
the local CB or ham club know about any viola- 
tions you come across, and the club should then 
do its best to remedy the situation. 

Six Plus One for "Quizoo" 
There probably wasn't enough room in "Elec- 

tronic Quizoo" (October, 1962) to list all of the 
electronic parts that belong ín such a "zoo," hut 

others which could have been mentioned include: 
SQUIRREL -cage motors, FLEA -clips, DUCKbiII 
pliers, RAT -tail tiles, GOOSEneck microphone 
stands, and FISH -skin insulation. 

ARTHUR MILES 
San Diego, Calif. 

And FLY -back transformers, tool 30- 

Always say you saw it in-POPULAR ELECTRONICS 



In these times. 
every man needs the tremendous coverage, 
engineered precision, and incomparable 
reliability of a hallicrafters. 

#...;491 

r1 

Shot! Wave/AM 

Communisations Receiver 
- 

t 
2 435 1. - 31 Mcs 

plus 185.420 kc. 

$99.95 
What you can hear: English -language news throughout the 
world Hundreds of foreign stations Radio amateurs 
Marine and aviation communications Local broadcast and 
Conelrad Citizens band Military channels Voice of America 

Foreign languages WWV international time reports 
Continuous aviation weather Civil and emergency frequencies 

Features for best reception: Electrical bandspread for ultra -fine 
tuning BFO for code reception Automatic Noise Limiter 
Slide -rule dial with logging scale headphone jack tuner 
output jack for use with existing audio system Socket 
for emergency or portable use on DC. 

Imr7:77 
I - 

For complete specifications, hankra ers write to ... 
Dept. 4-A, 5th & Kostner Aves., Chicago 24, Ill. 

... where the new ideas ín communications arc born. 

S-120 Communications Re- 
ceiver 569.95 Short wave 
1.6 - 30 Mc. plus AM in four 
bands Electrical band - 
spread Headset jack 
BFO for code Built-in '+19n: . speaker SWL whip anten- 
na included. 

Export: Commercial Department, Hallicratters 
Canada: Gould Sales Company, Montreal, P.O. 

.lr0_~0 -- 
SX-110 Communications Re- 
ceiver $159.95 Four bands: 
AM plus 1.6 - 34 Mc. short 
wave Electrical band - 
spread Dial calibrated for 
amateur bands Antenna 
trimmer, 'S" meter Crys- 
tal filter, BFO, ANL 7 
tubes plus rectifier. 

January, 1963 
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REtE 
_ . 

To guide you to a 
successful future in 

ELECTRONICS 
RADIO -TV 
COMPUTERS 
ELECTRICAL 
ENGINEERING 

This interesting pictorial booklet tells you 
how you can prepare for a dynam'.c career 
as an Electrical Engineer or Engineering 
Technician in many exciting, growing 
fields: 
MISSILES AVIONICS AUTOMATION 

SALES DEVELOPMENT 
ELECTRICAL POWER ROCKETRY 

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

MILWAUKEE SCHOOL OF ENGINEERING 

MAIL'COU.PÓN TODAY l.. 

Milwaukee School of Engineering 
Dept. PE -163, 1025 N. Milwaukee St., Milwaukee, Wis. 
Please send FREE "Your Career" booklet 
I'm interested in 

Electronics Radio -TV Computers 
Electrical Engineering Mechanical Engineering 

Name.. Age..._. 
PLEASE PRINT 

Address. 

City ................................................_...._........_Zone ......_.. State ...._.._.._.... _.... 

I'm eligible for veterans education benefits. 
Discharge date......_...._.._......._,..._....__.........._... ms -117 

Tips 
and 

Techniques 

SWIVEL -CHAIR BASE IS 

MOUNTING FOR FLOODLAMP 

a Can you use a portable flood - 
lamp that will roll to any 
corner of your shop? You 
can make an efficient (if pe- 
culiar -looking) one from the 
base of an old swivel chair, 
a section of conduit, and a 
round electrical "wall box." 
Attach one end of the con- 
duit to the center post of the 
chair base and mount the 
box on the other end. The box 
is fitted with a cover on 
which is installed a pair of 
swivel -type lamp holders, and 
a line cord is run up the 
conduit and wired to the 
holder. The cord should be of 
the heavy-duty type and 
long enough to give freedom 
of movement. If you wish, 
you can make a bracket from 
coat -hanger wire and fasten 
it to the conduit to keep the 
cord off the floor when it is 

not in use. Now just screw in a couple of 
floodlamps and you're all set. 

-Wayne Floyd 

SOLDERING POT 

FOR YOUR GUN TIP 

A soldering pot, useful for tinning wire tips 
and lugs, can be devised for your soldering 
gun. Just wedge 
a small container, 
such as a dis- 
charged 22 -caliber 
shell, between the 
heating elements 
of the gun, and 
you're all set. If 
a cartridge is net 
readily available, a 
large hollow rivet will probably do the job 
just as well. -Jerome Cunningham 

(Continued on page 20) 
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to provide the biggest sound in slim lines! 

New 

Electro -Voice 

REGINA 

200 

Now! Enjoy a slim -line speaker system 
that sounds as good as it looks! The 
new E -V Regina 200 with component -qual- 
ity speakers expressly created to meet the 
challenge of ultra -thin cabinetry! 
Regina excellence is based on a brand- 
new 10' woofer and aycars-ahead 5"tweeter. 
Speaker features include an extra -heavy 
ceramic magnet, edgewise -wound voce coils 
and unique suspension systems plus tradi- 
tional E -V craftsmanship. 
The Regina 200 is honestly rated at 50 to 
15,000 cps frequency response with plenty 
of efficiency for any stereo amplifier. All this 
from a system just 5-5/8" deep, 24-3/8" high 
and 16-3/8" wide! Complete with handy 
treble balance control, the Regina 200 costs 
just 589.50 in oiled v.alnut finish. 
Solve your stereo speaker placement prob- 
lems with the new E -V Regina 200, today! 

ELECTRO -VOICE, INC., Commercial Products Division Olen 
Dept. 134P, Buchanan, Michigan SETTING NEW STANDARDS IN SOUND 



RCA Training 

Can Be The Smartest Investment 

You Ever Made! 

If you're considering a future in 

electronics, investigate the courses 
offered by RCA Institutes Home 

Study School. In the rapidly 
expanding world of electronics, 
good basic training in Electronic 
Theory and Practice is most im- 

portant. And you can be sure of 

the very finest when you enroll at 

RCA Institutes. 

Founded in 1909, RCA Institutes 
is one of the largest technical 
schools in the United States de- 

- ti 
t llítll 

- - 

voted exclusively to electronics. 
The very name "RCA" means de- 

pendability, integrity and scien- 

tific advance. 

The courses offered by RCA In- 

stitutes are many and varied. A 

complete program of integrated 
courses for beginners and ad- 
vanced students is available. 
They include: Electronic Funda- 
mentals, Transistors, Television 
Servicing, Color Television, Elec- 

tronics for Automation. Each one 

is especially tailored to your 
needs, designed to prepare you 
for a profitable future in the ever- 

expanding world of electronics. 
And once you become an RCA 
Institutes graduate, you are as- 

sured of top recognition by lead- 
ing companies everywhere. 

Investigate the superb facilities 
for technical instruction at the 
RCA Institutes today. It can be 

the smartest move you ever made. 

16 Always say you saw it in-POPULAR ELECTRONICS 



HOME STUDY COURSES 
in Electronic Fundamentals TV Servicing Color -TV 
Communications Electronics Automation Electronics 

Computer Programming Transistors Electronic Drafting 

Voluntary Tuition Plait. All RCA 
Institutes Home Study courses are 
available under the Voluntary Tuition 
Flan. This plan affords you the most 
e:onomical possible method of home 
scudy training. You pay for lessons 
only as you order them. If, for any 
r ason, you should wish to interrupt 
your training, you can do so and you 
will not owe a cent until you resume 
the course. No other obligations! No 
installment payments required. 

RCA Personal Instruction. With 
RCA Home Study training you set 
your own pace in keeping with your 
own ability, finances, and time. RCA 
Institutes allows you ample time to 
complete the course. Your lesson as- 

signments are individually graded by 

technically trained personnel, and 
helpful comments are added where re- 
quired. You get theory, experiment, 
aid service practice beginning with 
the very first lesson. All lessons are 
profusely illustrated. You get a com- 
plete training package throughout the 
entire course. 

You Get Prime Quality Equip- 
ment. All kits furnished with the 
course are complete in every respect, 
and the equipment is top grade. You 

keep all the equipment furnished to 

you for actual use on the job ... and 
you never have to take apart one piece 
to build another. 

RESIDENT 
SCHOOLS 
in Los Angeles and 
New York City- 
Yon COIL study 
electronics in the 
city of your choice. 

No Previous Technical Training 
Required For Admission. You 
Are Eligible Even If You Haven't 
Completed IIiglr School. RCA In 
stitutes Resident Schools in Los An- 

geles and New York City offer training 
that will prepare you to work in re- 

warding positions on research and pro- 
duction projects in fields such as auto- 
mation, transistors, communications, 
technical writing, television, compu- 
ters, and other industrial and ad- 
vanced electronics applications. If you 
did not complete high school, RCA 
will prepare you for such training with 

SEND POSTCARD FOR FREE 

ILLUSTRATED BOOK TODAY! 

SPECIFY HOME STUDY OR 

NEW YORK OR LOS ANGELES 

RESIDENT SCHOOL 

courses spe^ially designed to provide 
the basic math and physics required 
'for a career in electronics. 

Free Placement Service. RCA In- 
stitutes graduates are now employed 
in important jobs at military installa 
tions with important companies such 
as IBM, Bell Telephone Labs, General 
Electric, RCA, and in radio and TV 

stations all over the country. Many 
other graduates have opened their own 
businesses. A recent New York Resi- 
dent School class had 93% of the grad 
uates who used the FREE Placement 
Service accepted by important elec- 
tronics companies ... and had their 
jobs waiting for them on the day they 
graduated! 

Coeducational Day and Evening 
Courses. Day and Evening Courses 
are available at Resident Schools in 

New York City and Los Angeles. You 

can prepare Sir a career in electronics 
while continuing your normal full- 
time or part-time employment. Regu- 
lar classes start four times each year. 

r- 

3 NEW LOCATIONS 
In addition to RCA Institutes Inc. 
courses, Haiti.. Corporation of America 
offers a limited selection of basic Resi- 
dent School Courses in Electronics at 
three new locations...Chicago, Phila- 
delphia, and Cherry (till, N. J., (near 
Camden). For complete information, 
write the city of your preference next to 
your name on the attached postcard. 

RCA INSTITUTES, INC. DEPT. PE -13 A SERVICE OF RADIO CORPORATION OF AMERICA, 350 WEST 4TH ST., NEW YORK 14, N. Y. 

PACIFIC ELECTRIC BLDG., 610 S. MAIN ST., LOS ANGELES 14, CALIF. 

Tile Most Trusted Name in Electronics 

January, 1963 19 



Tips (Continued from page 14) 

PIN -POINTING 
DIAGRAM PARTS 

Color -coded dressmaker's pins are very 
handy for identifying wires, parts, and 

, 
connections on dia- 
grams. Just attach 
the diagram to the 
wall or a piece of 
cardboard and 
stick the pins in. 
When building 
equipment you can 

« 4 identify parts or s'r wires already sol- 
* "° d dered, and when 

servicing equipment the colored pins can 
mark the unsoldered parts or wires. 

-John A. Comstock 

MAKE YOUR OWN 
PLUG-IN CAPACITORS 

Capacitors that plug in like vacuum tubes 
make servicing and replacement easy. Al- 
though many commercial plug-in units are 
available, you probably have some loose 
capacitors around the shack that you can 

VOLTUMETERUKIT 
(6INCH METER) 
RMS and p. to p. scale. 
Input imped. 12.2 
megs. Professional per- 

formance and appear- 
ance Kit: $31.95 

Assembled: $44.95 

"CUSTOM 70" TV 
SET KIT-Excellent 
sensitivity. Trans- 
former power supply; 
3 stages of IF. In- 
cludes slimline cabi- 
net, 19 inch picture 
tube -everything. 

4 a .ia NOT a portable. 
- Kit Price: $135.00 

II{ 

TRANSISTOR RA- 
DIO KIT-Superb tone 
and sensitivity. No del- 
icate printed circuits. 
Attractive, durable 
case. All U.S. made 
parts. Kit: $25.50 

. r- ' 

n. i+ 

5 -INCH WIDE BAND 
OSCILLOSCOPE 
KIT-For black -white, 
color, AM -FM and 
electronic applications. 
High intensity trace. 
Extremely stable sync. 
Advanced dKit: 

5 89.50 
Assembled: $139.50 

install in an octal plug yourself. Start out 
by mounting an octal tube socket on the 
chassis. Then insert the leads of the capaci- 
tors to be used in the circuit into the pins 
of an octal base-from an octal base and 
shield combination such as the Millen 74400 
-and solder them in place. Next, wire the 
corresponding socket pins into the circuit. 
Fasten the shield over the octal base, and 
your plug-in capacitor is ready to go. 

-James V. Conklin 

PRESS -FIT RUBBER FEET 

ON YOUR EQUIPMENT 

Small flat -head rubber stoppers from med- 
icine and chemical bottles are well suited 
to the task 
of protect- 
ing fur - 
n i t u r e against 
scratches 
from met- 
al equip- 
ment cabi- 
nets. No 
screws are 
needed to 
install these plug-in rubber feet 
equipment. Drill a hole (slightly 

(Continued on page 22) 

BOTTOM 
OF 

JHOLEBICABINET 

1 

STORUB RBEPPER 

on your 
smaller 

Get your FREE 1963 CATALOG 

from COMA 
It's full of exciting new electronic 
kits of highest quality. Many items 
available in both kit or assembled 
form. Home entertainment items 
that make perfect family gifts or 
test instruments for the technician 
who appreciates quality and high 
performance. Tools, too, to make 
your work easier, faster. And you'll 
like the reasonable prices and con- 
venient payment plans which make 
CONAR Kits easy to own. Mail 
coupon for new 1963 Catalog now. 

1963 CATALOG' 

"BEST BUY" KITS 
n0 Eledrou bailment Isom 

CONAR 

o N R division of 
NATIONAL' RADIO 

INSTITUTE 

Mail this Coupon 

GUARANTEE 

Parts and 
performance 
guaranteed 
by NRI- 
nearly 50 
years of 
pioneering in 
Electronics. 

CONAR 
3939 Wisconsin Ave., N.W. AA3C 
Washington 16, D.C. 

Send me your new 1963 CONAR KIT CATALOG 

Name 

Address 

City Zone State 

20 Always say you saw it in-POPULAR ELECTRONICS 
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SERVICEMEN: 
RAD-TEL HAS TH 

LATEST TUBE TY S. 

THE SIGN OF RAD-TEL'S 

RELIABILITY FBR 

OVER 15 PEARS 

'Manuflicturers Suggested List Price,'' 

FREE' 
Send For New Tube & Parts Catalog 
Send.For Trouble Shooting Guide 

Be your own TELEVISION REPAIRMAN 
The Original NOW YOU CAN 

FIX YOUR OWN TV SET BOOK 
You can fix your own TV if you have TV Flail 
Book . . because 80% of troubles are caused 
by tubes. This book explains, Illustrates trouble 
and what tubes cause this trouble. Pinpoints in 
over 3000 layouts by model number, position end y type tube Causing trouble. $ 
No. 170 

Al+ 

CHATER CORD setEasy wAleoPanel 
work 

oR. 
6 1t., No. 154 ..... 290 ea. Lots of 3-25c ea. 

RAD=TEL TUBE. CO. 
VTaNDRHIDFIO 

/ 
CEPT. PE-) 55^CHAMBERS STREET, NEWARK 5, NEW JERSEY 

TERMS: 25% deposit must accompany all orders; balance C.O.D. Orders under $5: 
add. St handling charge plus postage. Orders over $5: plus postage. Approx. 8 tubes 
per 11 Ib. Subject tea prier sale. No 0.0.0's outside continental U.S.A. 

EACH TUBE ATTRACTIVELYxBOXED.& BRANDED RAD-TEL 

Qty. Type Price 

__0Z4 
_1AX2 
_1133 -1 DNS 
_1G3 
_113 
_1K3 

_ _1R5 
_155 
_11'4 
_1U5 
___1 )(2B 

2AF4 
__341.5 
_3AU6 
_34V6 
__3805 

_3BN6 
_-3BU6 
.__3BY6 

.79 

.62 

.75 

.55 

.79 
.79 
.79 
.77 
.75 
.72 
.65 
.82 
.96 
.46 
.54 
.42 
.63 
.75 
.78 
.58 

Qty. Type 

_6408 
_6ÁV6 
_GÁ5,8 
__64X4 
_64X5 
_6BÁ6 
_6BC5 
___6BC8 
__.6BE6 
_6BF5 
_6BF6 
_ .61306 
_6BH8 
_6816 

_6817 
_68K7 
_681.7 

.68N6 
__61306 
_6807 

PricE 

.97 

.41 

.90 

.66 

.74 

.50 

.61 
1.04 

.55 

.90 

.44 
1.70 

.98 

.65 
.79 
.85 

1.09 
.74 

1.12 
1.00 

Sty. Type Price 

_646 .63 
_ .654 .52 

65Á7G7 .99 
65H7 1.02 

_ 6517 .88 
_.65470T .95 

_ __6SL7GT .84 
6SN7 .65 
650707 .94 

_ 6T4 .99 
618 .85 

_608 .83 
. 6V6GT .54 

GW4 .61 
_6W6 .71 

. 604 .41 
658 .80 
7413 .68 

.7AÚ7 .65 
- 7EY6 .75 

Qty. Type Price 

_12CU5 
_12CÚ6 
_ _120X6 
__1204 
_12DE6 
_1201.8 

_121306 
_12057 
_12075 
__12077 

_12078 
_1205,8 
_ _120Z6 

_12E05 
_12EG6 
._12E46 
_12EL6 
_12EZ6 
__12F8 
_12F46 

.58 
1.06 

.54 

.69 

.83 
.88 

1.04 
.84 
.76 
.79 
.78 
.89 
.62 
.62 
.62 
.62 
.50 
.57 
.66 
.79 

._31326 .56 
_3C 06 
__3C56 
__30G4 
_30K6 
_3076 
_30115 
_304 
-354 
_3V4 
__.4807 _ 4056 
_4076 

4GM6 
5ÁM8 

_5ÁN8 

.56 

.58 

.85 

.60 

.54 

.99 

.63 

.75 

.63 
1.01 

.61 

.55 

.60 

.79 

.90 

_60U8 
_60X7 
.__ 68Z6 

_6027 
_6C4 
_6C06 

_6CD6 _ 6007 
_6C08 

6CL8 
.6CM7 

_6CN7 
__6C 08 

6CR6 
._6C56 
__ 6CS7 

.70 
1.11 

.55 
1.03 

.45 

.55 
1.51 

.61 

.80 

.79 

.65 

.70 

.92 

.60 

.57 

.69 

7Y4 
_84116 

845,8 
.8005 

- 8CG7 
BCM7 

_8C 57 
_8C57 
_8EB8 

_ _8FQ7 
.9CL8 

__I1CY7 
1244 

. .124135 
_.12406 

. 12406 

.69 

.90 

.93 

.60 

.63 

.70 

.97 

.74 

.94 

.56 

.79 

.75 

.60 

.60 

.55 

.57 

_ _.12FM6 .50 
.12FR8 .97 
_12FX8 .90 

._12GC6 1.06 
_1218 .84 

12K5 .75 
_1216 .73 

_125F7 .69 
_ _125117GT.95 
_ _12SL7 .80 
-125N7 .67 
_125Q7GT.91 
._12U7 .62 
._12V6 .63 
._12W6 .71 

_12X4 .47 

RADTEL TUBE CO. NOT AFFILIATED WITH ANY ' 

OTHER MAIL ORDER TUBE COMPANY" 
. 5405 

SATO 
. 51347 _ 5807 
. 5B68 

.5008 
._ 5CL8 

5008 
5E48 

_-5EU8 
_516 

_578 
._5U4 
_5U8 
_ 5V6 
. _505 

.54 

.81 

.86 
1.01 

.83 

.81 

.76 
.84 
.80 
.80 
.72 
.86 
.60 
.84 
.56 
.82 

6CU5 
6C U6 

. _ 6055 

. 6CN7 
6044 
60E6 

___60 G6 
6018 

_.60K6 
. _60N6 
_6006 
_6015 
_60T6 

_ 6078 
__ 6E48 
_6E85 

.58 
1.08 

.70 

.71 
.6e. 
.61 
.62 

1.21 
.59 

1.55 
1.10 

.81 

.53 

.94 

.79 

.73 

124E6 
. 124E7 

12AF3 
.124,F6 

_12416 
12AL5 

_124L8 
_12405 

_ _12476 
12ÁT7 

_124116 
.12407 

1 24 V6 
.124V7 

_12454 
_12407 

.50 

.94 

.73 

.67 

.62 

.47 

.95 

.60 

.50 

.76 

.51 

.61 

.41 

.82 

.67 
.63 

__.174X4 
.170 06 
.18FW6 
.18FX6 

_ _18FY6 
.194U4 

.__19806 
__19EÁ8 
. _1978 
__21 EX6 
_25404 
__25C5 
.. 25C45 
_ 25006 
.__25C06 

250N6 

.67 
1.06 

.49 
.53 
.50 
.87 

1.39 
.79 
.85 

1.49 
.70 
.53 
.59 

1.52 
1.11 
1.42 

._$53 .46 _ 6E138 .94 _12477 1.44 _25EH5 .55 
_6484 .46 _.6EM5 .7? _12427 .86 ._ 25L6 .57 
_6407 .96 __6EM7 .8: _1284 .68 _ .25w4 .68 
_64F4 1.01 _6EU8 .75 12006 .50 __32ET5 .55 
__6405 .70 __66V5 .75 _128E6 .53 _ 3505 .51 

64H4 .81 _ 6EW6 .57 _12BF6 60 _ 35L6 .60 
_64H6 1.10 _ 6E56 .75 .12BH7 .77 .35W4 .42 
.__6ÁK5 .95 _6FG7 .69 _121345 1.00 35Z5 .60 
__64L5 .47 _6FV8 .79 .12BL6 .56 - 364M3 .36 
__64M8 .78 _601-18 .80 _ 12806 1.16 . 5085 .69 
_6405 .53 _ 6045 .61 _12597 .74 _5005 .53 
_64S5 .60 _ 6GK6 .79 __128V7 .76 50EH5 .55 
_6476 .49 __6GN8 .94 _12857 .77 50L6 .61 
_6AT8 .86 _6H6 .58 _12827 .86 _70L7 .97 
_6404 .85 _ 61501 .51 _12CN5 .56 _11723 .85 
_6ÁU6 .52 ._6J6 .7í ___12CR6 .67 ___807 .75 

ORDER FORM e MAIL TODAY 

RAD-TEL Tube Co. 

Dept. PE- I 

55 Chambers Street 
Newark 5, New Jersey 

Total 
Tubes 
Total 
Part (s) 

Postage 
Grand 
Total $ 

S 

5 

ENCLOSED IS S Please rush order. 

-Books) Be Your Own TV Repairman @ 51.00 ea. *170 SEND: _Cheater Cord 29.'. ea. Lots 01 3 - 25C ea. M 154 
Orders under 55.00 - Add 51.00 handling charge - plus postage. 

FREE 
Send FREE Tube and Parts Catalog 

O Send FREE Trouble Shooting Guide 

NAME 

ADDRESS 

CITY ZONE STATE 

January, 1963 21 



n SELL YOUR USED 

.-.'-.EQUIPMENT Through 

POPULAR ELECTRONICS' 
Classified Columns! 

The 400,000 readers of 

Popular Electronics are 

interested in your used 

electronic gear or com- 

ponents. If you have 

something to sell, let 

the readers of Popular 

Electronics know about 

it through the classified 

advertising columns. It 

costs very little -60 
cents a word, including 

your name and ad- 

dress. Minimum mes- 

sage -10 words. 

For 
further 

information 
write: 

22 

Martin `Lincoln ° 

POPULAR ELECTRONICS 
Gne_Park Averue 
New York 16, N., Y.. - 

Tips 
(Continued from page 20) 

than the stopper diameter) in each corner 
of the chassis or cabinet, then insert the 
stopper for a tight fit.-George Lodeuquat 

BUILD IN SOME 

SPARE PARTS CONTAINERS 

Ever spend frustrating "hours" digging 
up a replacement fuse for a power supply 
or a new pilot lamp for your receiver? 
With spare 
parts contain- 
ers mounted 
right on the 
units them- 
selves, you can 
save all this 
fuss and both - 

CONTAINER 

er. Just get 
FELT i CHASSIS 

some plastic WASHER METAL WASHER 

containers 
with screw -on caps, drill holes through 
the base of each plastic container and 
chassis, and bolt the container in place. 
Use a felt washer between the head of the 
screw and the base of the container, so that 
the plastic will be less likely to crack. 

-Martin J. Leff 

COMING NEXT MONTH 

POPULAR "'.r 
r 

ELECTRONICS 

This half -finished stereo 
amplifier kit is sure to 
catch your eye-because 
it has no tubes! It's the 
Heathkit AA -21 all -tran- 
sistor 100 -watt inte- 
grated amplifier. You'll 
want to read all about 
this and similar units 
in our February issue. 

ON SALE 

JANUARY 29 

! OPERATION ELECTRONIC ALERT 
How much warning will we have of 
an enemy surprise attack? How ef- 
fective are CONELRAD and NEAR? 
Don't miss this exclusive report! 
REAR-VIEW MIRROR DIMMER 
A night-time bright -light driver 
can provide more than one kind of 
headache. This clever dimming 
device is an automatic aspirin! 
SOLID-STATE R.F. GENERATOR 
You guessed it! A tunnel diode 
and a transistor team up to make 
this valuable piece of test gear. 

Always say you saw it in-POPULAR ELECTRONICS 



Checklist for buying a full -power 
CB 2 -way radio 

look for these features: 
TRANSMITTER POWER - For longest 

transmission range possible, choose a 5 
watt unit, the maximum authorized power input 
for Class D CB radios. 

SENSITIVITY-A greater sensitivity rat- 
ing indicates a better ability to reproduce 

weak signals. Look for a sensitivity rating below 
1 microvolt to capture signals transmitted many 
miles away. 

SELECTIVITY -A radio's ability to re- 
ject interference from channels not tuned 

in, is largely determined by the type of circuit 
used. superregenerative, superheterodyne or 
dual -conversion superheterodyne. The latter 
circuit, the dual -conversion superheterodyne, 
is acknowledged by experts to be the best 
circuitry for clearest reception. Says len 
Buckwalter, noted communications author, in 
Electronics Illustrated May 1962 ". .. Look for 
the dual -conversion feature if you wish to get 
top receiver performance." 

111 
CRYSTAL -CONTROLLED CHANNELS 
-Fixed crystal controls assure accurate, 

fast communications contact. They enable users 
to switch quickly from one channel to another 
to contact different persons, to find a channel 
that isn't busy. It is best to choose a CB unit 
with multiple crystal -controlled channels for an 
efficient, flexible 2 -way radio system. 

I I 

POWER SUPPLY-A power supply 
I I should be an integrated part of a CB 
radio. Since full -power CB radios are most 

often used in vehicles and base stations, a CB 
radio's power supply should be able to oper- 
ate from both a 12 -volt auto battery and 110 - 
volt AC line. 

(l AUTOMATIC SQUELCH - This auto- 
) I matically eliminates annoying background 
noise when a CB radio is on standby' (not 
transmitting and ready to receive any rodio 
calls). Thus, hisses, crackles and other noises 
can't distract workers, drivers, etc. 

l l 

AUTOMATIC NOISE LIMITER - An 
effective automatic noise limiter is neces- 

sary especially in heavily populated areas, to 
shut out extraneous interferences such as igni- 
tion noise. Makes messages more intelligible. 

RELIABILITY-CB radios must withstand 
vibration and shock which occurs during 

mobile use. Solid-state components-transistors 
and diodes-are less susceptible to damage 
than fragile tubes. 

(l PORTABILITY - Same full -power CB 
radios may be used in the field as port- 

able units when equipped with a portable case - 
battery accessory. These units are generally 
lightweight, compactly cesigned and offer 
greater operating flexibility. 

nII 

INSTALLATION-Compact CB radios 
with simple mounting provisions don't 

steal leg room in vehicles, lower installation 
and maintenance costs. - 

Cadre Industries has two 5 -watt models that rate high in every category. 
Each is supplied with a press -to -talk microphone, setlof matched channel 

crystals, universal mounting bracket and AC & DC cords. 

t- fll N 
tt' 1tl(illlllllllllluut 

I'lílllll' rlcoF+c.. 0. 

Cadre '510 
All -Transistor, 5 -Watt, 5 -Channel, 

plus all -channel manual Tuner, $199.95 

InLr.. tl(iIIllllllllllli)It; 
o o` 

I iiiiilold=A.~. fr.; 

Cadre '515 
All -Transistor, 5 -Watt, 
5 -Channel, $187-5Ó 

See your Cadre distributor for a demonstration, or for more details, write: 1 CAS ._ E INDUSTRIES CORP. O COMMERCIAL PRODUCTS DIVISION O ENDICOTT, NEW YORK O AREA CODE 607, 748-3373 
Canada: Tr, -Tel Assoc.. Ltd., 81 Sheppard Ave.West, Willowdale, Ont. Export: Morhan Exporting Corp.. 485 Broadway, New York 13, N. Y. 

January, 1963 23 



NOW YOU CAN 

BUILD A FINE. 

ritoffet . 
- wA : 

°r r- 

I\ 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 tone. 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 c7 t%"4 

V 

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. PE -11 
43 West 6lst Street, New York 23, N. Y. 

Please send me FREE booklet and other litera- 
ture on the Schober Organs. 

o 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 

A quick look at new products 
in the stereo/hi-Ji field* 

WHAT'S IN STORE for the world of 
sound in '63? Better tapes and discs, 

better equipment all around, and some 
mighty striking innovations-among them, 
Fisher's MF-300, world's first FM tuner 
with remote control. Meters and tuning 
eyes are gone from the MF-300; in their 
place is a precision servomechanism circuit 
that automatically tunes to the exact cen- 
ter of the FM channel, far more accurately 
than manual tuning permits. How does it 
work? You push a button, left or right, as 
you choose, and there isn't a whisper from 
the speakers as the pointer moves across 
the dial toward the desired station. When 
it reaches that station, it stops at the pre- 
cise point of maximum signal-automati- 
cally-and the selected station is heard 
immediately. An optional accessory, the 
RK-20 wireless remote control, even allows 
you to adjust volume and turn your entire 
system on and off from your favorite easy 
chair. 

Thanks to Heath, you can now assem- 
ble your own two -keyboard electronic or- 
gan. The GD-232 kit gives you a choice 
of ten organ 
"voices," ped- 
al control of 
bass volume, 
variable vi- 
brato, and 
over -hanging 
keyboards. 
Equipped with 

` ..,,."fir%t 

its own built- 
in amplifier 
and speaker, 
the instrument Illl 1 I- 

1 

comes with a ü 

hand -rubbed 
walnut cab- 
inet so com- 
pact (it meas- 
ures only 
341/2" x 395!1" x 211,2") that it fits just about 
anywhere. Easy to build, the GD-232 is 
priced at $329.95; a matching bench is 
available for an additional $24.95 (both 

11. 

Heathkit GD-232 

*Write to the manufacturers listed at the end of 
this column for more data on products mentioned 
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2. Others don't 3. Others can't 
have this. 

T 11 E F'1'S H E R 

have this. 

Three points of superiority of the Fisher KX-200 
StrataKit over all other single -chassis stereo 
control -amplifier kits: 
1. Built -In d'Arsonval Meter. For easy, positive 
aJjustment of bias and balance-with laboratory 
accuracy. Assures peak performance from the 
start; permits 'touching up' for continued peak 
performance throughout the years, regardless of 
tube aging. No other single -chassis control - 
amplifier kit has this vital feature. 
2. Third -Speaker Output with Volume Control. 
Blends the two stereo channel outputs to feed a 
third loudspeaker system-at any desired volume 
level. Ideal for center -channel stereo fill-in or for a 
mono extension speaker in another room. Arother 
Fisher exclusive among control -amplifier kits. 
3. The Fisher Name. The inimitable Fisher exclu- 
sive. Your guarantee of a head start in kit building - before you even pick up your screwdriver. 
And there is something under the chassis, too, 
that others don't have: StrataKit construction- 
assembly by totally error -proof stages (strata). 
Each stage corresponds to a separate fold -out 
page in the instruction manual. Each stage is 
built from a separate transparent packet of parts 
(StrataPack). Major components come already 
mounted on the extra -heavy -gauge steel chassis. 

Wires are pre-cut for every stage - which means 
every page. Result: Absolutely equal success by 
the experienced kit builder or the completely 
unskilled novice! 
The KX-200 has a power output of 80 watts (IHFM 
Standard) -40 watts per channel. Harmonic dis- 
tortion at rated output is 0.4%. The architectural 
brass -finish control panel is styled to match all 
other Fisher -built components. Price $169.50*. 
The KX-100 StrataKit, an advanced 50 -watt stereo con- 
trol -amplifier kit with center -channel output, $129.50*. 
The KM -60 StrataKit, world's most sensitive FM Stereo 
Multiplex wide -band tuner available in kit form, $169.50*. 
The KS -1 three-way speaker kit, only Slim -Line loud- 
speaker system available in kit form, $59.50**. 

FREE! $1.00 VALUE! The Kit Builder's 
Manual: a new, illustrated guide to high- 
fidelity kit construction. 
FISHER RADIO CORPORATION 
21-52 44th Drive, Long Island City 1, N.Y. 
Please send me without charge The Kit 
Builder's Manual, complete with detailed 
information on all Fisher StrataKits. 

The 
Kit 

Name 

Address 

City Zone State 
10111 

WALNUT OR NRMOGANV CABINET, 024.9S. M TAL CABINET. TESTS ..1,4 T. UNFINISHED BIRCH (1.64.S0 IN UNFINISHED WALNUT.) PRICES SLIGH LIMNERTLY NER IN MC FAR WEST. 
"PORT FISNLR RAp10 ENTER NATIONAL INC., LUNC ISLANDCI1V 1 1EL ASSOCIATES. LTD.. WILLOWUALE, ONT. 

THE FISHER 
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Alys THERE /S GOOD REASON WHy %y 
a 

IS THE WORLDS FAVORITE! 

Have you ever turfed the amateur bands and observed how many Mosley Antennas 
are in use today the world; ver? Have you ever noticed the outstanding signals 
that come from these Mosley An"tennas.? 

When you choose, Mosley;. yóü'choose 'the best because Mosley Engineers are 
hams and know what it takes to give' the best performance. Mosley designs quality 
into each Antenna So That Each Part Fits. All holes line up and all tubes are 
machined and polished completely so that no burrs or rough edges remain. Only 
6061-T6 heat -treated drawn tubes are 'used. This provides the strength needed 
during maximum wind and icy conditions._ All parts are coded so that the Antenna , 

can ,be installed with ease and without the use of a "yardstick". All you need is 
a screwdriver and pliers. - 

When Mosley says that an Antenna is rustproof, we really mean it, because all 
;Parts are made of materials that are truly rustproof. Hardware is made of stain- 
` less steel so that it is never necessary to treat it to rust -proof it. (Mosley does 

more than guarantee. its Antennas for a given warranty period. If for any reason 
during the life of the Antenna it becomes necessary to replace parts, these parts 
will only cost 'the material charge plus a slight handling charge. Mosley wants 
you to enjoy your hobby with,the least maintenance. costs. 

When you buy a Mosley Antenna, you can b'e sure that the Antenna has been prov- 
en in service. For example - - the traps of the Mosley Trapmaster TA -33 Junior or 
Senior are produced under original design. They were designed for a given power 
rating and they are taking that rating today. You can be sure that either the TA -33 

Junior or Senior Mosley Trapmaster will give you top performance because Mosley 
guarantees by test that each trap is identical to a permanent standard. 

Mosley makes available to all hams special technical or engineering information. 
Won't you write to us today and tell us your problems? You will be pleased with 
the prompt service you receive. 

I 

W0.14) 0.14) 
mac. 

Gam, w#Fq Y//,x c 
4610 North Lindbergh Blvd. 
Bridgeton, Missouri 
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Why 
ITS Your 
[Al A-311 

C Beams : 
1] 

A single A-311 beam, vertically mounted 
at "0" DB point, will give a gain in rel- 
ative field strength of 8 DB over a refer- 
ence dipole. This will increase the effec- 
tive power of your CB transmitter to an 
equivalent of 32 watts. 

Because! Stacking 
will attain the added gain necessary for 
improved performance and greater depend 
ability for your CB communications. 

A. relbit.t ohn .N Fen 
no 

hole los I 
showing rh. Redletion Pe t. eÍ, -e osier ten. ) I 

b..n. ..II, d.... Ber loYb.. owl n 

n re re nubile en nit 

A pair of A-311 beams, vertically mounted at "0" DB point, will give a gain in relative 
field strength of 11 DB over a reference di- 
pole. This will increase the effective power 
of your CB transmitter to an equivalent of 
63 watts. Connecting transformer & stacking 
cable included with A-311 stacking kit. 

Dependable communications depend on the proper antenna system. Mosley produces high 
quality, top performance antennas that will assure you years of reliable service. Mosley 
antennas, such as model A-311, are built of noncorrosive and rust -proof materials. All 
aluminum is heavy guage 6061T6, hardware is stainless steel and associated parts are 
expertly molded of durable plastic. Mosley antennas are designed for 52 ohm impedance. 

Mosley A-311, 3 Element Beam 
Mosley A-311SK, Stacking Kit For Two A-311 Beams - 

i7 

11siy, o dni.L. 
4610 N. LINDBERGH BLVD., BRIDGETON, MISSOURI 

List $46.88 
List $68.21 
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Showcase 
(Continued from page 24) 

prices are f.o.b. Benton Harbor, Mich.) 
.. . A professional -quality, two -speed tape 
deck, Lafayette's RK-140WX comes com- 
plete with built-in transistorized stereo 
record/playback preamplifiers. Perfect for 
playing or recording 4 -track stereo tapes, 
the unit boasts some outstanding specifi- 
cations, including a signal-to-noise ratio of 
45 db, interchannel separation of 45 db or 
better, wow and flutter content of less than 
0.25% (at 712 ips), and operation at both 
7V, and 3a ips speeds. Supplied with all 
connecting cables and an empty reel, it also 
incorporates separate record -level meters, 
a tape index counter, an automatic cutoff 
switch, and a pause control. The RK-140- 
WX is priced at $99.50, with an optional 
portable carrying case (Model RK-145W) 
available for an additional $15.00. . . . A 
second product from Lafayette-this one an 
FM -stereo tuner kit-features, a frequency 
response within 1 db from 20 to 20,000 cy- 
cles and a channel separation of 35 db at 
400 cycles. All coils have been carefully 
prealigned at the factory, and construction 
is simplified with time -saving printed -cir- 
cuit boards. An advanced type of "pilot 
monitor" tells you when a station is broad- 
casting FM -stereo, and a tuning indicator 
permits precise, on -the -nose tuning. Sup- 
plied with a gold front panel, a beige cover, 
and sienna -brown molded legs, the KT- 
660WX kit is priced at $84.50. . . . Still 
another Lafayette product-a 15" 3 -way 
speaker-is custom built in England to La- 
fayette's rigid 
specifications. The 
Model SK-215WX's 
woofer section 
features an ex- 
tremely low (25 - 
cycle) cone reso- 
nance, and a plas- 
tic -terminated 
cone suspension. 
Overall frequency 
response is from 
20 to 20,000 cy- 
cles; power -han- 
dling capacity, 50 
watts; impedance. 
16 ohms; and 
crossover frequencies are 2000 (mechani- 
cal) and 5000 (electrical) cycles. Price, 
$64.50. 

A new integrated stereo amplifier by 
Merrell Electronics-the Model SA-210-of- 
fers a peak power output of 16 watts per 
channel and has inputs for magnetic phono 
or tape, tuner, and crystal pickup. The 

-- 

Lafayette SK-215WX 

amplifier features a dual volume/balance 
control and separate tone controls; its cab- 
inet is finished in dull gold with an attrac- 
tive black trim. In kit form (Model SA - 
210K), the amplifier is priced at $29.95; 
fully wired and tested (Model SA -210W), 
it sells for $49.95. The cover is an addi- 
tional $4.95 in each case. . . . New from 
Norelco is the "Continental 401" four -track 
transistorized stereo tape recorder. Com- 
pletely self-contained, the 401 includes two 
preamplifiers, two power amplifiers, and 
two speakers one of which is in the re- 
movable cover to permit realistic stereo 
separation during playback. Because it's 

transistorized, 
the 401 re- 
quires no 
warm-up, so 

7 there's no rea - 
nn for miss- 

ing raree or 
once -in -a -life- 
time "takes." 
Its fourth 
speed -15%6 ips 

Norelco "Continental 401" -lets you re- 
cord up to 32 

hours on a standard 7" reel, and there are 
facilities for making sound -on -sound re- 
cordings. The 401 measures a compact 
18V" x 15" x 10", weighs 38 pounds, and 
sells for $399.50. . . . A second four -track 
stereo tape recorder-this one the Model 
997 by Roberts Electronics-features six 
low -impedance stereo outputs; large, il- 
luminated, studio -type vu meters; "motor - 
on" indicator lights: a "mute monitor 
speaker" switch; and simplified sound -on - 
sound recording. Other features include 
automatic shutoff and interlocking con- 
trols to prevent accidental erasure of re- 
corded tape. Equipped with a hysteresis - 
synchronous, fan -cooled motor, the 997 
will operate in either a vertical or horizon- 
tal position and offers speeds of 3!!, 71/4, 

and 15 ips. Price, $449.95. 
01: 's four -channel preamp/mixer is 

fully transistorized and battery -powered. 
There is a separate gain control for each 
input, and the unit also features a master 
gain control and a vu meter. The preamp/ 
mixer (Model RA -501) carries a price tag 
of $29.98.. . . A second unit available from 
Olson, the RA -502 stereo/mono preamp/ 
mixer, is similar to the RA -501 but is in- 
tended for stereo applications. Its vu meter 
can be switched to either stereo channel, 
and there are two master gain controls- 
one for each channel. Price, $34.98. . . . 

More than enough power to drive just about 
any speaker system is yours with Scou's 
Model 200 30 -watt integrated stereo ampli- 
fier. Massive, heavy-duty transformers pro- 
vide full power throughout the audio range; 

3 
'ma 111 1 - 
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Nothing fits all your CB needs 

like Hallicrafters' versatile 

new transistorized CB -5 

"viV" 

...Oh- On 

'.. al-`_ 
. 

, 

Wherever and however you use citizens band, no transceiver made gets around with 
the effortless efficiency and consistent high performance of the new CB -5. 

A fraction over 3 inches high, 10 inches wide and 8 inches deep, its 18 -transistor 
design solves all normal space problems in mobile or airborne use. It has no vibrator 
of course, and you can operate it all day with less battery drain than it takes to 
start your engine once. 

A slim, matching pedestal will furnish AC power for base operation. And for carrying 
between "stations," it weighs just 63/4 pounds. 

For occasional portable use, an inexpensive 12 -volt battery works out fine; but 
we've also designed a highly -efficient rechargeable battery pak accessory, in case 
you're serious about it. (There'll be a tone -coded squelch accessory, too, in the 
near future.) 

Specifications? Here are a few: 5 watts in; 100% modulation capability; 6 crystal - 
controlled channels; 1 yv sensitivity for 10 db. S/N ratio; 45 db. adj. channel rej.; 
PTT ceramic mike; 6 kc. selectivity at 6 db.; 18 transistors, 9 diodes, 3 instant -heat 
transmit tubes. Price: $199.95; accessories optional at extra cost. For full details, 
talk it over with your Hallicrafters dealer or drop us a line. 

the new ideas in communications h all/Crafters are born at ... 
5th & Kostner Aves., Chicago 24, III. 

Overseas Sales: Contact Export Department, Hallicrafters. Canada: Gould Sales Co., Montreal, P. Q. 
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HAMMARLUND CB -23 
RECEIVE OR TRANSMIT 

23 CB CHANNELS 

ALL CRYSTAL CONTROLLED 
Hammarlund achieves the ULTIMATE in CB transceivers. 
The compact CB -23 features crystal controlled accuracy 
on all 23 Citizen Band Channels-Transmit or Receive! 
Receiver frequency can be varied -3 KC by means 
of a vernier tuning control on the front panel. 

One low price includes everything you need for mobile or 
base station use: Every Crystal-Mobile Mounting Frame- 
Microphone-Cables for both 115v. AC and 12v. DC Opera- 
tion-Built-in S-Meter-Noise Limiter and Squelch-THERE 
ARE NO EXTRAS... all you need is the antenna. 

The Hammarlund CB -23 offers maximum dollar value and 
is the one high quality unit on the market today that pro- 
vides the flexibility of 23 channel transmit/receive-which 
virtually assures positive communications at the time you 
want to make contact! 

Don't delay. Send NOW for complete information on this 
new and dramatic concept in MODERN CB COMMUNICATIONS. 

NO EXTRAS NEEDED only $22950 
r 

HAMMARLUND 
MANUFACTURING COMPANY. INC. 
A Giannini Scientific Company 
53 West 23,3 Street, New York O. N.Y. 

I'm interested. Please send me complete information. 

Name 

Address 

J 

Showcase 
(Continued from page 28) 

separate bass and treble controls for each 
channel allow you to adjust for all types of 
program material. Other features: front - 
panel -mounted headphone jack, a tape mon- 
itor switch, and special inputs and outputs 
for the rambunctious tape-recording en- 
thusiast. Price, $139.95. . . . Another item 
from Scott is the Model 55 stereo signal 
light. A completely assembled electronic 
device that mounts right on top of the 
chassis, the Model 55 automatically flashes 
on when your tuner is tuned to a stereo 
broadcast. Designed to update Scott's LT - 
110 FM -stereo tuner kits, Model 350 FM - 
stereo tuners, and LM -35 and 335 multiplex 
adapters, the Model 55 requires only five 
simple wiring connections-which you can 
make yourself or have done at any Scott 
service station for a modest fee. Price, 
$17.95 (more details in Hi -Fi Lab Check, 
p. 59).... A new stereo tape recorder avail- 
able from United Audio has just about any- 
thing you could ever want in a portable 
tape system. The TG 12 SK can be used 
either by itself as a complete stereo system 
(it contains its own 10 -watt amplifier and 
has inputs for either mono or stereo tuner, 
mike, and phono), or it can be plugged 
into an external 
stereo setup. A 4 - 
track stereo/mo- 
no record and 
playback unit, it 
operates at 71,2, 
3%, or 1% ips, 
and even has pro- 
visions for mak- 
ing sound -on - 
sound recordings. 
The TG 12 SK United Audio TG 12 SK 

comes equipped 
for automatic control of slide or movie 
projectors, and its two speakers-one in the 
top lid and one in the bottom-are easily 
removable for optimum stereo reproduction. 
The complete unit weighs only 32 pounds, 
carries a price tag of $349.95. 

! 4. IR 

4"1"eausio"" 

Fisher Radio Corp., 21-21 44th Dr., LOn!, Island 
City 1, N.Y. 

Heath Co.. Benton Harbor, Mich. 
Lafayette Radio Electronics Corp., 111 Jericho 

Turnpike, Syosset, L.I., N.Y. 
Merrell Electronics Inc., 519 Hendrix St., Brook- 

lyn 7, N.Y. 
North American Philips Co., Inc. (Norelco). High 

Fidelity Products Div., 2.10 Duffy Ave., Hicks- 
ville, L.I., N.Y. 

Olson Electronics Inc., 260 S. Forge St.. Akron S, 
Ohio 

Roberts Electronics. Inc., 5920 Bowcroft St., Los 
Angeles 16, Calif. 

II. H. Scott, Inc.. 111 Powdernnill Rd., Dept. P. 
Maynard, Mass. 

United Audio. 12-111 W. 18th St.. New York 11, N.Y. 
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from NEW: 
411/Eli 

E 

build -your -own knight -kit 
WALKIE-TALKIE: 

ALL -TRANSISTOR 2 -WAY TRANSCEIVER KIT 

CITfZENS BtIND 

GNDO/TRANSC.ÉIVER 

r 
satisfaction gti'aranteed 

or your money hack 
TYPICA: OF THE C UALITY 
AHD '. ALUE OF OVER 100 

GREAT KNIGHT -KITS 

ma vufactursc' by 

KNIGHT ELECTRONICS CORP. 
A DIVISIOP OF 

ALLIED RADIO 

ORDER 
TODAY 

New Credit Cus- tomers Only: 
Send name and 
address present 

LOWEST $ 95 
PRICE KIT 

EVER! 

ONLY... .217° EACH 

Talk to Neighbors, Family & Friends Up to 1/4 Mile Away 

Works Up to 15 Hours on Just One Battery-Weighs 9 Ounces 

No License, Exam, Permit, Age Limit-Anyone Can Use It 

Here's the 2 -way Knight -Kit everyone 
wants! In a few fun-packed hours you'll 
have this 3 -transistor beauty assembled and 
ready for reliable on -the -move communica- 
tion. The C-100 is great for camping, hunt- 
ing, boating, picnic outings, or just talking 
to friends in your neighborhood. Just press 
the push -to -talk button and you're "on the 
air" (built-in 2' speaker also serves as mike). 
Release button to listen. Fits your hand 
snugly-only 5"-fz x 2 % x 13%". Operates up 
to 75 hours on low-cost cell. Has 40" tele- 
scoping whip antenna. Includes high -impact 
Caribbean blue case, all parts, transmitting 
crystal, wire, solder, easy instructions. Less 
carrying case and battery. Wt. 9 ozs. 
83 Y 804DT. C-100 Walkie -Talkie Kit. Only 

6995 

83 Y 013. Leatherette Carrying Case 98c 
83 Y 002. 9 -Volt Battery 21c 
Complete 2 -Station System Outfit. Includes 2 
Knight -Kit C-100 Walkie -Talkie Kits; 2 Leather- 
ette Carrying Cases; 2 9 -Volt Batteries; Wall 
Soldering Iron; Screwdriver; Miller Wire Strip- 
per/Cutter-everything you need to assemble a 
complete 2 -Station System. Wt., 6 lbs. 
83 Y 800DT. $5 per month Only SZ495 

ALLIED RADIO 
100 N. `Vastern Ave., Chicago 80, III, 
Ship me the follcwirg: 

C-100'Walkie-Talkie Kit(s) 83 Y 804DT ... Carrying Case(s) 83 Y 013 ... 9 V. Battery(ies) 83 Y 002 
Complete C-100 2 -Station System 83 Y 800DT 

S enclosed (check) (money order) employer, how Slip No M:ney Down on Allied's Credit Fund Plan>long employed, 
position, monthly 

Name salary; rent or 
own home, how 
long at present 
address; give age 
(21 minimum for 

City Zone State credit account). 

riA.sc ,.n 

Address 

J 
January, 1963 
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priced from $109.50... 
HAND-HELD, MOBILE, BASE STATION 

2 -NAY RADIO 
".aVIKING. ÉS.SEN`GEiRS , 

° 
P 

I 

$ 

« 

/t 
Now, 3 feature packed Johnson Messengers... 

outperforming everything else in the field! 
Compact, handheld 100 milliwatt or 1 watt "Personal Messengers". 
Rugged and reliable -11 transistors, 4 diodes! Superheterodyne re. 
ceiver and exclusive tuned RF amplifier gives twice the sensitivity and 
40% more range than similar units with conventional circuitry -more 
output than similar units with same rated inputs! 

For mobile or base stations-performance proved Viking "Messenger" 
punches your signal across the miles! High efficiency design makes 
full use of maximum allowable legal power. Excellent receiver sensi 
tivity and selectivity. Automatic "squelch" control -5 channel coverage. 
Only 5 -Ye" x 7" x 11%", easy to install anywhere! rrn 

WRITE TODAY 
for 

information packed 
4 Color Catalog 

E. F. JOHNSON COMPANY 
2407 10th Ave. S.W.. Waseca, Minnesota 

Please rush "Messenger" deta,ls to: 

NAME 

ADDRESS 

CITY STATE_ 
Manufacturers of the world's most widely used personal communications transmitters. 

E90R98083 

"When does my 
subscription 

expire?" 

This question is often asked us by sub- 
scribers to Popular Electronics. You can 
check the expiration date of y our own 
subscription by reading the code line on 
the mailing label of Popular Electronics 
as follows: 

E=Popular Electronics 
90=The month and year in which 'our 

subscription started-in this case, 
Sept., 1960. 

R980=(Filing instructions for our use 
only) 

83=The month and year in which 
your subscription will expire-in 
this case, Aug., 1963. 

SaRe0i0fies Olri 
a #-'úhe Qú 

The following satellites, launched by the 
United States, were reported to have beacon 
and telemetry transmissions as of November 
12, 1962. The satellites are listed by their 
code names, according to frequency; because 
some transmit on more than one frequency, 
they appear more than once. 

Explorer VII 19.990 mc. 
Discoverer XXXVI 20.005 mc. 

Transit IVA 54.000 mc. 

Courier IB 107.970 mc. 
TIROS I 107.997 mc. 
TIROS III 108.000 mc. 
Vanguard I 108.024 mc. 
TIROS III 108.030 mc. 

Telstar 136.050 mc. 
Explorer XV 136.101 mc. 
Transit IVA 136.200 mc. 
TIROS IV 136.230 mc. 
TIROS V and TIROS VI 136.235 mc. 
Ariel 136.408 mc. 
Explorer XIV 136.440 mc. 
Injun SR -3 136.500 mc. 
Traac u 136.650 mc. 
OSO I 136.744 mc. 
Transit IVB 136.800 mc. 
Anna 136.815 mc. 
TIROS IV 136.920 mc. 
TIROS V and TIROS VI 136.922 mc. 
Alouette 136.979 mc. 

Transit IVA 150.000 mc. 
Transit IIA 161.990 mc. 

Transit IIA 215.990 mc. 
Midas IV 228.200 mc. 
Midas IV 232.400 mc. 

*Signal may be very weak 

There are several more satellites in orbit 
and may be transmitting. However, these are 
so-called "secret" satellites launched by the 
U.S. Air Force. 

If you're interested in eavesdropping on 
satellites, and missed our June 1962 article 
on the NASA -136 converter, we recommend 
that you look it up. Easy to construct, this 
sensitive converter can intercept the satel- 
lites operating in the 136-137 mc. band. 
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pick projects like these to work on: 
Sweet Sixteen Goes Stereo 
Sound -Actuated Switch 
Two -watt Stereo System 
Double-Sideband Ham Rig 
Code Practice Oscillator 
CB Tone Squelch 
Radiation Fallout Alarm 
Auto Temperature Gauge 

Transistor Tester Tests All 
Neon Bulb Electroscope 
Transistor/Tube Broadcast 
Receiver 

Automatic Diode Checker 
No -license Broadcaster 
Transistorized Public 
Address System 

and Emily, the Electro -Mechanical Inebriated Ladybug Robot 
(seen on the Jack Paar Show!) 

from the 1963 edition of 

Here's the handy, compact publication 
edited each year especially for the elec- 
tronics do-it-yourselfer and hobbyist! The 
1963 edition has 164 pages of challenging 
construction projects, detailed charts, cir- 
cuit diagrams, cutaways and photographs. 

PLUS A SPECIAL 14 -PAGE BONUS 
FEATURE ON ELECTRONICS 
SCHOOLS-covering 

advanced technical training 
where to get it, how much it costs 
how advanced training can help your 
career 

The 1963 ELECTRONIC EXPERI- 
MENTER'S HANDBOOK will be on sale 
at your favorite newsstand or electronics 
parts store on January 22nd. Reserve your 
copy now-or send in this coupon and we'll 
ship your copy on the day of publication. 

only $1.00 

l - -- 

142 ELECTRONIC , 

EXPERIMENTER'S 
HANDBOOK ° 

Retail Sales Division 
Ziff -Davis Publishing Co.-Dept. SD 
One Park Avenue 
New York 16, New York 

Please send me a copy of the 1963 
ELECTRONICS EXPERIMENTER'S 
HANDBOOK. I enclose $1.00, the cost of 
the ANNUAL, plus 10c to cover mailing 
and handling charges. 

NAME 

ADDRESS 
CITY 

ZONE STATE 
(add 3% sales tax if N.Y.C. resident) 

PE 13 
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POP'tronics 
Bookshelf 

CITIZENS BAND 2 WAY 
RADIOS AND YOU 

A practical guide on installing and oper- 
ating CB equipment prepared by Globe Elec- 
tronics, this book 
is well illustrated 
with diagrams, 
photos, charts, and 
tables. Topics cov- 
ered include: how 
to achieve maxi- 
mum range with a 
CB unit; ways to 
reduce noise; in- 
stallation of all 
types of stations; 
and tuning and 
maintaining CB 
equipment. There's 
a comprehensive 
index at the very front of the book; and, 
just before the 24 -page catalog section at 
the back of the book, there is a very useful 
glossary of "CB Lingo." 

Published by Globe Electronics, 400 S. 
Wyman St., Rockford, Ill. 105 pages. Soft 
cover. $1.00. 

Gi] VD. 

UNDERSTANDING TRANSISTORS AND 
HOW TO USE THEM 

This handbook is 
to semiconductors 
and experimenter. 

an excellent introduction 
for the student, hobbyist, 
Prepared by the Publica- 

tions Division of 
Allied Radio Cor- 
poration, it covers 
the history and de- 
velopment of the 
transistor as well 
as its use in vari- 
ous circuits. Al- 
though emphasis is 
placed on the per- 
formance and cap- 
abilities of the 
many types of tran- 
sistors in practi- 
cal applications, a 
number of con- 

struction projects are also included. The 
latest addition to Allied's own library of (Continued on page 37) 

4 

and bow to use them 
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electronic publications, the book is clearly 
written and well illustrated. 

Published by Allied Radio Corp., 100 N. 
Western Ave., Chicago 80, Ill. 96 pages. 
Soft cover. 50 cents. 

© w w 
ELEMENTARY INDUSTRIAL ELECTRONICS 
(in two volumes) 

by Leonard C. Lane 

This two -volume set is intended as a de- 
tailed elementary course in industrial elec- 
tronics. The two books are aimed primarily 
at the service technician, already familiar 
with electricity and electronics, as well as 
the trade school student. The technical 
vocabulary is kept quite simple, and the 
"mathematics" is nothing more than sim- 
ple arithmetic. Among the wide variety of 
subjects covered are relays and switching, 
motor control, electronic heating, magnetic 
amplifiers, and instrumentation. 
Published by John F. Rider Publisher, Inc., 
116 W. 14th St., New York 11, N. Y. Two 
volume set, 344 pages. Soft cover. $7.80 
per set. 

ANTENNAS FOR CITIZENS 
RADIO SERVICE 

by William I. Orr 

Here's a "build -it -yourself" antenna hand- 
book for CB'ers. After a general introduc- 

ductio:i to Citi- 
zens Radio and a 
few words about 
antenna theory, 
complete construc- 
tion details are 
given on eight sim- 
ple and inexpen- 
sive antennas for 
Class C and D li- 
censees. The an- 
tenna types cov- 
ered are demi- 
quad, dipole, "T" 
dipole, simple turn- 
stile, ground plane. 
cobra, 3 -element 
beam, and 5 -ele- 

ment parasitic beam. Dimensional drawings 
accompany each project, and no basic 
knowledge of electronics is required to build 
or install any of these antennas. 

Published by Radio Publications, Inc., Wil- 
ton, Conn. 40 pages. Soft cover. $1.00. 

-a 
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Now! 
atap 

* ' you can affod. MAKE MORE MONEY 
,,. COST.'^ ELECT ROE IC'S BETTER...MORE COMPLETE... 

WITH NATIONAL SCHOOLS SHOP -METHOD 
HOME TRAINING! 

BETTER...Training that is proved and tested 
in Resident School shops and 
laboratories, by a School that is 
the OLDEST and LARGEST of 
its kind in the world. 

MORE COMPLETE.:.You learn ALL PHASES of 
Television -Radio -Electronics. 

LOWER COST...Other schools make several courses 
out of the material in our ONE 
MASTER COURSE ... and you 
pay more for less training than 
you get in our course at ONE -áp7 
LOW TUITION ! IFi 

dr, 

? 7,i'3,-9. 
° 

let Ir 
111 s 

TOP PAY... UNLIMITED OPPORTUNITIES 
LIFETIME SECURITY CAN BE YOURS! 

You are needed in the Television, Radio, and Electronics industry! 
Trained technicians are in growing demand at excellent pay-in 
ALL PHASES, including Servicing, Manufacturing, Broadcasting and 
Communications, Automation, Radar, Government Missile Projects. 
NATIONAL SCHOOLS SHOP -METHOD 
HOME TRAINING, with newly added 
lessons and equipment, trains you in 
your spare time at home, for these un- 
limited opportunities, including many 
technical jobs leading to supervisory 
positions. 

YOU LEARN BY BUILDING EQUIPMENT 
WITH KITS AND PARTS WE SEND YOU. 
Your National Schools course includes 
thorough Practical training-YOU LEARN 
BY DOING! We send you complete stand- 
ard equipment of professional quality for 
building various experimental and test 
ur its. You advance step by step, perform 
mere than 100 experiments, and 
you build a complete TV sets 
from the ground up that is yours 
to keep I A big, new TV pictures 
tube is included at no extras 
charge. 

EARN AS YOU LEARN. We'll. 
show you how. Many students! 
pay for their course-and more,i 
while studying. 

GET THE BENEFIT OF OUR I 
OVER 55 YEARS EXPERIENCE 

PpiT eD 

APPROVED FOR 
GI TRAINING I 

I 

"ONe pi C' 
ACCREDITED I, 

MEMBER 

1 1Ek=till 

NATIONAL atª3 SCHOOLS 
World-Wida Training Since 1905 

Write to Dept. R2G 
4000 So. Figueroa Street 
Los Angeles 37, California 

YOU GET... 
19 Big Kits-YOURS TO KEEP! 
Friendly.Instruction and Guidance 
Job Placement Service 
Unlimited Consultation 
Diploma-Recognized by Industry 
EVERYTHING YOU NEED FOR 
SUCCESS! 

IMPORTANT 
SEE OTHER SIDE 

TELEVISION -RADIO. 

Prepare 
for your' 

F.C.C. LICENSE 

. 
prepared for secúre future in 
INDUSTRIAL ELECTRONICS 
COMPUTERS 

GUIDED MISSILE SYSTEMS 
ELECTRONIC CONTROLS 

of go into ... 
COLOR.TV REPAIR 
HI-FI AND SOUND SYSTEMS 
BROADCASTING STUDIOS 
INSTALLATION 

THESE TWO FREE 
BOOKS TELL HOW 

SEND FOR FREE FULLY - 
ILLUSTRATED BOOK AND 
ACTUAL LESSON TODAY. 
Your awn copy of "Your 

-Future In Electronics-Tele- 
visionatadio" will be mailed 
to you at, once. No salesman 
will call; there is no obliga- 
tion. at out card along dot- 
ted lies, fill in and mail 
today! 
NO POSTAGE NECESSARY. 

CUT= OUT AND MAIL THIS CARD TODAY 

Yes, I want to make mare money in Electroraics- 
TV=Radio. Send me yoúr FREE Fully -Illustrated . Á4_r . 

Opportunity Book and Actual Lesson today. 
I 

RUSH .TODAY-NO POSTAGE NECESSARY 
ELECTRONICS RIfvISIOM Rayo 

Name Age 

Address 

City Zone State 

Check here if interested only in Resident Training at Los Angeles. 
Veterans: Give date of discharge 

NO SALESMAN WILL CALL; NO OBLIGATION ON YOUR PART 

R2G-1 3 



DON'T E HALF -TRAINED 
Be a MASTER TECHNICIAN in 

ELECTROHCS -TV- RADIO 

SUCCESS IS THEIRS; 

IT CAN BE YOURS TOO! 

I cannot praise 
N.T.S. enough. 
I've just gradu- 
ated and al- 
ready I have 
started repair- 

ing radios and servicing TV's 
. At 53, I'm starting a new 

life and my diploma from 
National Technical Schools is 

my proudest possession. 
William E. Eckenrod 

Thanks to 
N.T.S. I have a 

, 
business of my 
own right in 
my home. I 

have paid for 
all my equipment with money 
earned servicing TV sets. Yes, 
N.T.S. gave me my start in 
television. Louis A. Tabat 

SEE OTHER SIDE 

Only N.T.S.offers you ALL 8 PHASES in N.T.S. offers 8 in 
ONE MASTER COURSE 

As field direc- - 

tor of Berean "" 
Mission Inc., I 

have complete 
charge of our 
radio work. 
With the expert advice and 
training I am receiving from 
you I can do my own repairs 
on our recorders and P.A. 
systems, besides keeping our 
radios going. My training 
from N.T.S. helps keep us on 
the air. I feel privileged to 
be a member of such a fine 
institution. 

Rev. Enoch P. Sanford 

I have a TV- I. 
Radio shop in L¡ 
Yorkville, Illi-'- 
nois, about 4 fig 
miles from my 111, 

home, and it 
has been going real good. 
I started part-time but I got 
so much work that I am 
doing it full-time. Thanks to 
National Technical Schools. 

Alvin Spero 

BUSINESS REPLY MAIL 
NO POSTAGE'STAMP NECESSARY IF MAILED IN THE UNITED STATES 

- POSTAGE WILL BE PAID BY - 
NATIONAL SCHOOLS 

WORLD-WIDE TRAINING SINCE 1905 

4000 So. Figueroa Street 
Los Angeles 37, California 

ALL 8 PHASES IN ONE MASTER COURSE 
PHASE 1 
TELEVISION' 
INCLUDING COLOR TV 90% of homes have at least one set. Color TV is becoming more popular daily. TV Stations grow in number, need technicians. 

Maintena and repair offer 
big opportunities. 

PHASE p 
RADID-_AM g FM Radios in homes, cars, schools, all need expert upkeep. Stations expand as FM becomes popular. 

Now transistors boom entire field. 

3 
INDUSTPHASERIAL 

ELECTRONICS 
Computers, Data - Processing 

machinElectroes, 

Guided nMissile 
ic 

tSystems are new fields where Electronics play a vital role. 

4 
SOUND SYSTEMS 
NewPHASE Popularity of Hi -FI. Stereo, as well as industrial Sound systems and business intercoms 

make this a highly 
specialized and . important field. 

FIRST CLASS 

Permit No.'3087 

Los Angeles, Calif. 

PHASE 5 
FCC LICENSE 
PREPARATION 
FCC Lcense holders 
have a wide range of top jobs open to them. FCC License now a requirement for most Communication jobs. 

PHASE 6 
RADAR AND 
MICROWAVES 
These are the 
communications systems of the future, already used in tracking and contacting satellites. 

PHASE 7 
'AUTOMATION 
& COMPUTERS 
Automation and 
Computer electronics 
are the new tools of industry and commerce. Skilled Technicianin 

these fields are 
in great demand at top pay. 

PHASE 8 
BROADCASTING 

& COMMUNICATIONS 
In the entertainment 
industry, or in commerce, communications 

and broadcasting have great importance. Installation 
and maintenance 

of 
equipment requires 
trained technician 
know.how. 

RESIDENT TRAINING 
AT LOS ANGELES 

If you wish to take your train- 
ing in our famous Resident 
School in Los Angeles-the 
oldest and largest school of its 
kind in the world-check 
special box In coupon. 

.omo..a m. Li 

NATIONAL SCHOOLS 
SoICE 111. 

Address correspondence to Dept. R2G 

4000 So. Figueroa Street 

Los Angeles 37, California 
National Technical Schools also of- 
fers Complete Home Study Train- 
ing Programs in Auto Mechanics 
& Diesel, Air Conditioning, Re- 
frigeration -Electrical Appli 
and Home Appliances Repair. For 
information and FREE BOOK write 
the School, Dept. RDC, stating 
course desired. 



Bookshelf 
(Continued from page 34) 

FUNDAMENTALS OF MAGNETIC 
AMPLIFIERS 

by Barron Kemp 

A comprehensive introduction to saturable - 
core reactors and magnetic amplifiers is 
offered by this book. Because of their wide 
temperature range. low power consumption 
and versatility, these devices are increas- 
ingly being used instead of tubes in missile 
equipment, computers, and laboratory in- 
struments. The six well -illustrated chapters 
begin with a discussion of the basic theory 
of the devices and conclude with several 
basic applications. Included in the hack of 
the book is a glossary of terms common to 
the field of magnetic amplifiers. 

Published by Howard W. Sans & Co., Inc., 
1720 E. 38th St., Indianapolis 6, Incl. 128 
pages. Soft cover. $2.95. 

New Literature 
A 12 -page booklet entitled "What Does 
Minivac 601 Do?" is available from the 
Scientific Development Corp., 372 Main St., 
Watertown, Mass. It contains a detailed 
summary of the experiments and programs 
that are possible with the "Minivac 601" 
and the six instruction hooks which are 
provided with this digital computer sim- 
ulator. 

Supplied free with the 1963 catalog of Cisin's 
TV, radio, and hi-fi service books is a TV 
tube substitution guide and trouble -chaser 
chart containing 22 illustrations of picture 
faults due to defective tubes. To receive 
both catalog and chart, write to Harry G. 
Cisin, Publisher, Amagansett, N.Y., and in- 
clude a stamped, self-addressed envelope. 

"Audio Robots are for Sleeping" is the 
title of a 6 -page pamphlet which discusses 
extension speakers in hi-fi systems and the 
ways in which automatic control can be 
accomplished from a remote point. For 
your free copy. write to Royce Electronic 
Developments, Inc., Dept. 33, P.O. Box 321, 
Valley Stream, N.Y. 

Supreme Publications now supplies dia- 
grams and maintenance information on indi- 
vidual radio and TV sets; the radio data on 
any one model is priced at 50 cents, the 
TV data at 75 cents. For a free 48 -page 
list of available material, write to Supreme 
Publications, 1760 Balsam Rd., Highland 
Park, Ill. X30 

6-. 
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.11-1/4. Olson 

N 

DISCOUNT STORES. IN: 
AKRON, OHIO 

ATLANTA, GA. 

BUFFALO, N.Y. 

CHICAGO, ILL. '4101 N. Milwaukee Ave. 
CHICAGO, ILL. 123 N. Western Ave. 
CHICAGO, ILL 2641 W. 95th St: 
CLEVELAND, OHIO . - 2020 Euclid Ave. 
CLEVELAND, OHIO . 6813 Pearl Road 

COLUMBUS, OHIO. 142 N. High St. 
INGLEWOOD, CALIF...4642 W. Century Blvd, ;o 

MILWAUKEE, WISC. 423 W: Michigan 
PITTSBURGH, PA. - 5918 Penn Ave: ° 

. PITTSBURGH, PA. ,3405 Saw Mill Run Blvdb°,- - e, 
', FREE Olson Discount Catalogs 

69 W. State St. 
485 Peachtree St., N.E. 

111 Main St. 

NOW! Come in to any of Olson's 13 Electronic Dis- 
count Stores and see the tremendous NAME BRAND 
Electronic Bargains! You'll find SPEAKERS - TUNERS - CHANGERS - AMPLIFIERS - CB EQUIPMENT - 
TOOLS - TUBES - CONDENSERS - KITS, etc., all 
at money saving low prices! If you live beyond our 
store areas, fill out coupon below and receive Olson 
Electronics' Discount Catalog FREE for one full year. 
All Hi -Fi and CB at a Discount Price on Credit. 

MAIL TO: OLSON ELECTRONICS, INC. 
837 S. Forge St., Akron 8, Ohio 

NAME 

ADDRESS 

CITY ZONE_ STATE 

.5 

. . -,p? 
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BEST BUYS IN STEREO AND MONO HI-FI_::',A7 J7. 

Transis- f¡Oi,y.S .r++ 
torized l i;. Stereo/ sr a 
Mono « 

' 4 

4 -Track 
Tape tip 4*?v a 
Deck . O J s H 
RP100 
Semikit (electronics in kit 
form) $299.95 Wired $399.95 

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

Stereo 
Power 
Amplifiers a- 

Kit Wired 
70W HF87A; $74.95 $114.95 

100W HF89A: $99.50 $139.50 
28W HF86: $43.95 $ 74.95 

New Stereo 
FM Multiplex Tuner ST97 
Kit $99.95* Wired $149.95* 

} _ , 

FM -AM Stereo Tuner ST96 
Kit $84.95* Wired $129.95* 
*Incl. =ET 

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

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

70 -Watt Integrated 
Stereo Amplifier ST70 
Kit $99.95 Wind $149.95 

»=Y , 

40 -Watt Integrated 
Stereo Amplifier .íT40 
Kit $79.95 Wired $129.95 

-A31H!>N (g. 

Stereophonic 
Dual Preamplifie- ST84 
Kit $59.95 Wired $89.95 

Bookshelf Speaker System 
HFS1 Kit $39.95 Wired $47.95 

BEST.BUYS'IN CITIZENS.TRANSCEIVÉRS,..HAM GEAR, RADIOS 

Citizens Band Transceivers 
770 Series 
from - 
Kit 
$79.95 
Wired 
$109.95 

i 

U. S. Pat. (.F 

b. M1. 

Metered , 
Variable Auto - 
Transformer AC 
Bench Supplies 

Model 1073 
(3 amps) 
Kit $35.95 Wired $47.95 

Model 1078 (71/2 amps) 
Kit $42.95 Wired $54.95 

Tube 
Tester 

625 
Kit $34.95 Wired $49.95 

FM -Multiplex 
Aetodaptor MX99 

Kit S39.95 Wired $64.95 
Cover Optional, $2.95 
(Patents Pending) 

60W CWTransmitter =723 
Kit $49.95 Wired $79.95 

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

BEST BUYS IN TEST EQUIPMENT 

f 

6- & 12V 
Battery 
Eliminator 
& Charger 
x1050 
Kit $29.95 S 

Wired $38.95 
Extra -filtered for 
transistor equipt. =1060 
Kit $38.95 Wired $47.95 

Listen to the EICO Hour, WABC-FM, 

i 

Peak -To -Peak 
VTVM =232 
& Uni-Probe® 
(U.S. Put.) 
Kit $29.95 
Wired $49.95 

VTVM .221 
Kit $25.95 Wired $39.95 

RF Signal` 
Generator 
=324 N 
Kit $2E.95 '== i 
Wired $39.95 ,Sp ii 

AC Volt -Watt 
Meter #261" 

DC -5 MC .*'.Ñ 
5" Scope =460 = 

Kit $79.95 i:U 1" Wired $129.50 

General Purpose 5" Scope #427 
Kit $69.95 Wirec $109.95 

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

Multi - 
Signal 
Tracer 

Wired $79.95 
145A 

Kit $19.95 
*Formerly called #260 Wired $28.95 

- 

N. Y. 95.5 MC, Mon. -Fri., 7:15-8 P.M. 

EXCELLENCE 

1 

CREATIVE 
u 

;ELECTROÑICS- 

Over 2 MILLION 
EICO instruments in 

:use throughout the 
world. Compare, take 
them home - right 
"off the shelf" 
from 2000 - 

neighborhood 
dealers, most of 
whom offer 
budget terms. 

ki'c> 

EICO, 3300 N. Blvd., 
Ld .0., 

Ñ.Y. 
over 

Send free products, 
free Stereo 

106 tGop-quade, lity products, 
Short Course tor 

License, 
of 

Novice Sendonewnearest 36 -page ' 

1 

GUIDEBOOK 

TO 
HI-FI for which I 

I 
enclose 25/ for postage & handling 

Name............................................... 

Address ................... 

City ................Zone....... 
State............... 

Add 5% in the West 

© 1963 by EICO, 3300 N. Blvd., L.I.C. 1, N. Y. 
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thanks to plug-in coils... 

ONE RECEIVER 

B 1S. 
By PHILIP E. HATFIELD, W4GFS 
Receiv;no vibe ()sot. General El'ctric 

MOST of today's short-wave receivers are 
113 tru'y sensitive and reliable devices, 
but they are also rather complex and ex- 
pensive for the beginner to construct. 
i-Iere's a simple receivers using one 
compactron tube, that will give you 
long -wave, broadcast -band, aºn(l 
short-wave reception. If you are 
considering putting your first re- 
ceiver together, this one is for you. 
If you have an amateur -band -- 
only receiver, this unit will fill in 
some of the "holes" in the spec- 
trum. Finally, if you already 
have a general -coverage receiver. [I 
this set will make a good "auxili- 
ary'' to tuck away on a corner of '177 
Ehe desk just in case your "big" -, 
one quits. 

Use of a compactron allows a lot 
of receiver to be contained in a 
small bax without, undue crowding. -}- 
The frequency range covered is from - . - --^ 
250 kc. all the way to 16 mc.; and, since 
plug-in coils are used, it's possible to .E° 

extend the range in either direction. Plenty 
of headphone volume is provided, and many 
signals will operate the built-in speaker in a very 
satisfactory manner. 

The Circuit. The 6AF11 compactron contains two tri- 
odes and a pentode. One triode is used as a regenerative 
detector the other as an audib voltage amplifier, and 
the pentode as an audio power amplifier. - 

Plug-in coils containing primary (LI). seconiary 
(L2), and tickler (L3) windings determine the frequency 
range. Tuning is done with a relatively large var'.able 
capacitor (C2) to allow covering a wide range of fre- 

P; 
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6- 
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JI 
ANT. 

O 

ÁÑT. L 

Ó 

J3 
GND 
o 

L3 

S 

C4 ¡ 25077c` 
1 

C> 
C> 

L2KD 
C> 7C2 C3 Ip 400 17.5 

11 

VVf. 771. 

I 

CI 
400 
YYf 

117 VAC 

Schematic diagrams for all - 
wave receiver (top) and its 
companion power supply. 
Since the receiver circuit is 
more critical, you'll find a 

pictorial diagram of it on 
page 41; you should be able 
to wire up the power supply 
without difficulty by follow- 
ing parts layout shown in 
photos on pages 42 and 43. 

I , 

C5 
500 
77 f. 

VIA,B,C=6AF11 

TI GRN 

VIB 

R3 R4 R5 
120K IK IOOK 

R2 
IOOK 
REGENERATION 

C6 C7 
271. 

15OV 

T3 

.00171. 

CR 
.0171. BLU 

R6 
500K 
GAIN 

B 

DI R8 PI 

IN1696 6.8K 

D2 
IN1696 

C JI 7-0 JI 

0J2 

J3 

J2 

J3 

PARTS LIST 

Cl, C2-400-114. variable capacitor (Allied 61 
L 009 or equivalent) 

C3 -17.5-µµf. variable capacitor (Haiti marinnd 
HP -15 or equivalent) 

C4 -250-µµf. mica capacitor 
C5 -500-µµf. mica capacitor 
C6 -2-µf., 150-w.v.d.c. electrolytic capacitor 
C7 -0.1-µf., 400 -volt paper capacitor 
C8. C9 -0.01-µf., 1000 -volt ceramic capacitor 
C10 --0.05-µf.. 400 -volt paper capacitor 
C11, C12 -0.001-µf., 1000 -volt ceramic capacitor 
C13 -20-µf., 250-w.v.d.c. electrolytic capacitor 
C14a/C 1-lb-Dual 20/20-µf., 150-w.v.d.c. elec- 

trolytic capacitor 
D1, D2 -1X1696 diode 
I1, .12, J3-Insulated binding post 
14-"Closed and transfer" phone jack (Mallory 

70311 or equivalent) 
.15-.5 -prong socket 
L1, L2, L3-Plug-in coil-see page 42 for details 
L4--20-bony, 15 -ma. choke (Chicago-Stancor 

C-1515 or equivalent) 
P1 -5 -prong plug 
R1-2.2-ntegohm, Itt,-watt resistor 
R2-100,000-ohnt potentiometer, linear taper 
113 -120,000 -ohm. !'-- watt resistor 
R4--1000-ohm, 4 -watt resistor 

KR 

J4 
PHONES 

2 

Versatility is the word on 
antenna hookups for this re- 

ceiver, and three possible 
configurations appear at left. 

R5-100.000-olenn. 1/2 -watt resistor 
R6 -500.000 -ohm potrntioJnete , audio taper 
R7 -180 -ohm. 1 -watt resistor 
R8 -6S00 -ohm, 1 -watt resistor 
Sl-S.p.s.t. toggle switch 
SPIN R -2S" PM speaker, 3.2 -ohm voice coil 
T1-Interstage transformer, 1:3 turns ratio (Chi- 

cago-Stancor A-53 or equivalent) 
T2-Out put transformer: primary, 10,000 ohms; 

secondary, 4 ohms (Stancor ,13879 or equiva- 
lent) 

T3-Power transformer: primary, 117 volts a.c.; 
secondaries, 250 volts CT @ 25 ma. and 6.3 
volts (t 1.0 amp (Stancor PS -8416 or equiva- 
lent) 

V1 -6.1F11 tube 
4-Six-prong coil fortes, 1/4" in diameter, 2Wti' 

long (Allied 71 II 724 or equivalent) 
1-6" x 5" x 4" clta.sis box (L4/B T -F781 or 

equivalent) 
1-5" x 21/4" s 21a" chassis box, gray hammer - 

tone finish (Bud CU -2104-A or equivalent) 
4 -6 -pin sockets 
Misc.-Dial, knobs, aluminum for chassis, wire 

for coils, hookup wire, socket for V1, line cord 
and plug, 5 -conductor power cable with 5 -pin 
socket and plug, hardware, solder, etc. 
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Completed receiver (below), 
with chassis plate in place. 
Trap door for coils is in othér 
"half" of the chassis box. 

LI,L2,L3 
SOCKE r / 

- 

,,{{'O ^ 
OD'_ o6t- , 

quencies with a minimum of coils. For 
fine tuning, a small variable capacitor 
(C3) is connected in parallel with the 
larger one to act as a "vernier." 

The antenna coupling circuit is pur- 
posely designed for versatility. Straight 
inductive coupling, series tuning, or 
parallel tuning are possible, depending 
on the connections to jacks J1, J2, and 
J3 (see antenna hookup diagram at left) . 

This can be quite helpful in increasing 

For best resLlts, you'll "want to 
follow this pictorial diagram 

when you construct the all - 

wave receiver. Wiring should 
progress smoothly once 

the chassis plate is cut 
ani drilled and " the 

najor parts have 
been mounted. 

BLK 
BLK 

VI SOCKET 

GAP 

the selectivity of the receiver and in 
tuning out the "dead spots" that afflict 
most regenerative receivers. 

For maximum audio )utput. the head- 
phones are operated from the pentode 
section of the com pactron, and the phone 
jack (J4) is arranged to disconnect the 
speaker when the phones are in use. 

The Receiver. All parts of the receiver, 
with the exception of the spare -coil rack, 
and the trap door for coil changing, are 
mounted on the portion of the chassis 
box used to form the front panel and 
sides. As the photos show, this makes 
all parts of the receiver readily acces- 
sible to the builder. In addition, since no 
electrical components are mounted on 
the removable portion of the box, all 
the testing that is necessary can be done 
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before the cabinet is "buttoned up." 
To reduce sheet metal bending to a 

minimum, the chassis proper is a flat 
plate, cut to make a fairly snug fit, and 
then fastened in place with four small 
angle brackets. All mounting holes 
should be cut in this plate and the chas- 
sis box before the plate is bolted in place. 

ie' I 1 

..W. t 

,21. 

No likelihood of losing coils with this set-one, 
inserted through a trap door (far left), is always 
in use: the other three (above) rest in empty sock- 
ets mounted on aluminum flange at rear of cabinet. 

After the holes have been drilled, all 
of the parts should be mounted, since 
they are all readily accessible for wiring 
in any sequence. In mounting the 400- 
p.pf. antenna tuning capacitor (C1) , flat 
washers should be used between the 
panel and the capacitor frame to insure 
that the screws don't extend through the 

Winding data for receiver's four plug-in coils appears below. All of them are close -wound, except 
for the long -wave coil (250-600 kc.) at far right; full information on how to wind this particular 
coil appears in text. Vary spacing (d2) on the first three coils by sliding L3 back and 
forth on the form until regeneration seems "smoothest," then apply cement to hold coils in place. 

4.8-16.0 nic. 1.75-6.1 Inc. 510-1750 kc. 250-600 kc. 

LI 5 turns 
#26 cnvneled 

S turns 
#26 enameled 

18 turns 
=30 enameled 

30 turns 
=28 DCC 

(11 $ía" 

L2 8 turns 25 turns 100 turns 200 turns 
=22 enameled #22 enameled =30 enameled #28 DCC 

(12 1115" 

L3 3 turns 4 turns 8 turns 10 turns 
#26 enameled =26 enameled »30' enameled =28 DCC 

LI 
d 

L2 

L2 -+s 

- 132 

L3 \Om 
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All-wave're elver and its power supply, ready for use. Since power require, 
+nehts are comfortably low {about- 150 volts d.e. @ 25 ma:. and 6.3 volts, a.c. 
@ 1.0 ampere), you may be able to "steal" the power.from an,existing receiver 
or amplifier and thus save'yourself the trouble of buildink 'i separate supply. 

frame far enough to interfere with the 
rotor. 

Wiring of the receiver isn't especially 
critical, and the receiver is compact 
enough to allow component leads to fur- 
nish many of the connections. However, 
be careful to wire the coil socket exactly 
as shown, since proper wiring here is 
just as important as on the tube socket. 

The Power Supply. A separate entity, 
the power supply is built on a 5" x 21/4" 
x 21%" chassis box. Holes for the various 
parts should be drilled in the box and 
all parts mounted before any wiring is 
done. Again, the wiring isn't critical, al- 
though care should be taken in connect- 
ing leads to the output socket (J5) to 
make sure that the proper socket con- 
tacts are used. 

The power cable which connects the 
power supply to the receiver is made 
from a length of five -conductor, plastic - 
covered cable. This cable allows the 
power supply to be placed in some con- 
venient spot away from the receiver. If 
the plastic -covered cable isn't available, 
individual stranded insulated wires can 
be used to make the cable, with bands of 
tape fastened at intervals to keep it to- 
gether. Be sure that the wires used for 
the heaters are at least #20 gauge. Be- 
fore testing the receiver, double-check 
to see that all of the plugs and sockets 
are correctly wired so that the voltages 

from the power supply arrive at the 
right points in the receiver. 

The Coils. Before the receiver can be 
tested, at least one of the plug-in coils 
must be wound. Start with the broadcast 
coil, since it covers the range where re- 
sults are easiest to obtain. 

The polystyrene forms will call for 
some cautious handling-when drilling, 
too much pressure may crack them; and, 
when soldering, excessive heat will soften 
them. Lightly filing the ends of the coil 
form pins to remove the plating will 
make soldering easier. Remember, rapid 
soldering is required to prevent soften- 
ing of the form. Start by winding the 
primary, followed by the secondary, and 
then the tickler. 

One way to make a neat job is to push 
the wire through the starting hole in the 
form and into the pin and then solder it 
in place. Then unwind the amount of 
wire from the spool that you think will 
be required, but don't cut the wire just 
yet. Instead, clamp the spool in a vise 
and walk away until the wire is under 
slight tension. 

Wind the coil by turning the coil form 
in your hands as you walk slowly toward 
the vise. If you have underestimated 
the wire needed, or if your workshop is 
small, hold the coil in one hand to pre- 
vent the wire from slipping, remove the 

(Continued on page 118) 
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ELECTRONIC 
MEASUREMENT 
QUIZ 

Ima. 

10ma. 
IOO ma. 

500ma, 

By ROBERT P. BALIN 

Think you know how to use and care for meters? 
Then test yourself on the statements below and 
compare your answers with those on page 110. 

' 1 To reduce "loading" effect of a volt- 
meter, set it on the highest voltage 

range producing a readable indication. 

TRUE FALSE 

' 2 

Most voltmeters read only sine waves 

of a.c. voltage correctly. Square waves 
will cause a meter to read low. 

TRUE FALSE 

Before carrying a VOM, set it on its 
lowest current range. 

TRUE FALSE 

6 

Ammeter is installed properly when its 7 
terminal connects to the B+ supply. 

TRUE FALSE 

' 3 Cleaning a meter face with a dry cloth 
may reduce reading accuracy. 

TRUE FALSE 

A technician can guarantee a voltage 8 
reading to the greatest degree of ac- 
curacy when he selects a range that places 
the reading as far up scale as possible. 

TRUE FALSE 

' 4 Use an ammeter's lowest cur- 
rent range during readings to 

keep meter's internal resistance 
to a minimum. 

TRUE FALSE 

When measuring low resis- 9 
tance, the voltmeter -ammeter 
method shown in circuit (A) 
should be used. 

TRUE FALSE 

5 Tapping a meter face as pointer is mov- 
ing helps get a more accurate reading. 

TRUE FALSE 

(A) (B) 

600V 
300V - 

When measuring an unknown voltage, 10 
start with the highest voltage range I 150V 
available, then step down to the range pro- 
ducing a readable indication. 50V10 
TRUE FALSE 
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By HOMER L. DAVIDSON 

No frills or special twists to this one- 
just a straightforward little a.c./d.c. amplifier 
that's perfect for a child's portable phonograph 

WHAT'S THAT you say? You have an old portable phono around the 
house but it's monophonic and won't play stereo? Well, let's dig it 

out and update it with this little stereo amplifier. You're certain to de- 
light the small fry in your family, and you'll find the amplifier a cinch 
to put together. Since the complete unit is very much on the compact 
side, you should have no trouble installing it in that old portable (or even 
placing it in a brand-new phonograph case you've purchased for the pur- 
pose). Only two tubes are used-one for each channel, and the circuit is 
simplicity in itself ! 

In the author's case, an old monophonic player was converted to stereo, 
and he began by removing the mono cartridge and installing a stereo 
cartridge in its place (using the necessary stereo phono cable, of course) . 

However, since many of the older players put plenty of "poundage" on 
the stylus, it might be better in the long run to pick up an inexpensive 
stereo arm -and -cartridge combination. Naturally, if you're starting 
from scratch, you'll be purchasing a stereo arm and cartridge to begin 
with. 

A glance at the circuit reveals a volume control in each control 
grid lead, and, in the author's phono, volume of the two channels is con - 
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SVIALL 

FRY 

STEREO 

Circuit diagram of "Small 
Fry Stereo." Author in- 
stalled phono jacks (J1 
and J2 in photo below) be- 
tween output transformer 
secondaries and speakers, 
but jacks can be eliminated 
and leads run directly to 
speakers, as shown here. 

STEREO 
CARTRIDGE 

CHASSIS 
GROUND 

trolled independently. However, there's 
no reason why you couldn't use a ganged 
control, since channel balance isn't too 
important with such a simple hookup. In 
any event, you will need an s.p.s.t. 
switch (S/), which can either be 
mounted on the volume control(s) or as 
a separate entity. Note that this switch 
will control both the motor and the am- 
plifier if wired as shown-a second 
s.p.s.t. switch to control the phono motor 
alone might be a worthwhile addition. 

The two 60FX5 power pentode tubes 
which form the heart of the circuit are 
fairly new on the market and have much 
to commend them. This tube has a high 

J) 

- 

`LINE CORD 

RI, 

C3 

3 

CI-- 

' t..: a/-` Tyy 
R4 

power sensitivity and provides a power 
output of a little over a watt from a 
crystal or ceramic stereo cartridge-am- 
ple volume for the kids. And, thanks to 
the 60 -volt heater, two such tubes can 
simply be connected in series across the 
117 -volt line. The power supply can be 
an inexpensive half -wave rectifier, as it 
is here. 

Construction. There isn't anything 
critical about the way in which the 
parts should be mounted. But the sim- 
plest way is also the best-just lay out 
the components for each channel in a 
straight line on the chassis, and wire 
them up. The tubes can be mounted at 

cá 

I 

-'R2 
.. Sl 

. a 
15a--.--Rs 

11,1. 

61 
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PARTS LIST 

C1-0.05-4., 200 -volt paper or ceramic capacitor 
C2a/C2b/C2c-80/60/250-4. can -type electro- 

lytic capacitor, 150/150/10 w.v.d.c. (Sprague 
I'CL-3414.3 or equivalent) 

C3, C4-0.005-4., 600-voll paper or ceramic 
capacitor 

D1 -2E4 silicon diode (or equivalent) 
í1..t2 --RCA phono jack 
R1, R2 -500.000 -ohm potentiometer, audio taper 
R3 -33 -ohm, 1 -watt resistor 
R4-22-olnn, 1 -watt resistor 
R5 -1500 -ohm, 1 -watt resistor 
SI-S.p..s.t. switch 
SPA'R 1, SPKR 2-4" PH speaker, with 3.2 -ohm 

voice coil 
TI, T2-4udio output transformer: primary, 

2000 ohms; secondary, 3.2 ohms (Staucor 
:1-3332 or equivalent) 

V1, 1'2-60FX5 tube 
dlisc.-Tube sockets. chassis, line cord and plug. 

phono motor and arm with stereo cartridge. 
cabinet, wire, solder, hardware. etc. 

the front (just behind the volume con- 
trols) , capacitor C2 placed between the 
two output transformers, and standard 
RCA phono jacks installed for easy con- 
nection of the two speakers. 

The wiring is straightforward and 
can easily be finished in a matter of 
minutes. Since the tubes are located 
close to the volume controls, the leads 
to the control grids are very short, and 
there is no noticeable hum pickup as the 
control settings are increased. 

The common "ground" tie point is the 
insulated negative terminal of the elec- 
trolytic capacitor (C2) . Run all ground 
leads to this terminal, then bypass it 

R2 

7. 

1): 
. 

f RI 

r TI ,r 

to to the chassis with 0.05-1cf. capacitor Cl 
(don't forget to connect the "middle or 
ground terminal of the stereo cartridge 
to the chassis as well). The only time 
you'll have to use a heat sink, incidental- 
ly, is when soldering the diode (DI) in 
place. Be sure to observe polarity with 
Dl, and take care to wire the three sec- 
tions of capacitor C2 as indicated. 

Stereo Speakers. Naturally, you'll 
need two speakers for the "Small Fry 
Stereo," and you can suit yourself as to 
exactly where and how you mount them. 
The author was content to simply install 
an extra 4" PM sneaker in the lid of the 
case, which, in this particular instance, 
happened to be removable. If the cover 
of your case isn't detachable, you can 
probably alter the hinges in such a man- 
ner that the lid can be removed and set 
alongside the main unit for better stereo 
separation. 

To test out the "Small Fry Stereo." 
plug the leads from the two speakers 
into their respective jacks and fire up 
the unit. The tubes should light in a 
few seconds, and "thumbing" the stylus 
should bring a "scratching" sound from 
the speakers. 

If everything checks out okay thus far, 
place a stereo record on the turntable, 
turn up the volume, and sit back and lis- 
ten (if you've used separate volume con- 
trols you'll have to adjust both controls 
until you achieve proper balance) . As- 
suming you've done the job carefully, 
you'll find there's plenty of volume for a 
small fry, and that the stereo quality is 
quite good, too. 30 

Rear, bottom, and top views of amplifier 
(from left to right) show placement 
of every major component. Switch S1 
was ganged to potentiometer R2 in au- 
thor's unit, but you may decide to in- 
stall it elsewhere. And don't be confused 
by the fact that J1 and J2 are standard 
phono jacks: they were installed for 
connecting up the speakers-not the 
stereo cartridge, as you might expect. 
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AMVER t RAMAC 
How 55 nations and 1 electronic computer help prevent 

IN A SINGLE YEAR, courage, seamanship, and an IBM computer rescued 
159 men from almost certain death in the North Atlantic. This impres- 

sive record was chalked up as the U.S. Coast Guard's AMVER program 
went into its fifth year-with 55 seafaring nations now participating. 

What is AMVER, and how did an electronic computer get into the search 
and rescue business? The term "AMVER" stands for Atlantic Merchant 
VEssel Report, a program in which merchant ships of many nations volun- 
tarily take part in order to increase safety on the Atlantic Ocean. Upon 
beginning a voyage in the off -shore areas north of the equator and west of 
the prime meridian, a ship radios its name, call sign, position, route, 
speed, and destination to the AMVER center in New York City. 

Enter the IBM 305 RAMAC computer. Located in New York, ít sits like 
a spider in the center of a communications web strung from the Gulf of 
Mexico through the Caribbean and north to Newfoundland and the ocean 
station vessels on their lonely North Atlantic beats. Information from the 
reporting merchant ship is fed into RAMAC and stored along with informa- 
tion on 14,000 other ships that regularly cross the Atlantic Ocean. 

Let's see what happens when a ship or aircraft is in distress. 
Seaplane In Distress. On September 22, 1961, a large Navy seaplane 

crashed into the sea 160 miles north of Bermuda without being able to send 
a distress call. When the seaplane became overdue, an air search was 
launched. Eventually, three survivors were spotted on a raft, at the mercy 
of heavy seas and high winds. An immediate rescue by ship was necessary, 
but which o approximately 800 ships then under plot in the Atlantic 
would be best situated to pick up the fliers? 

48 POPULAR ELECTRONICS 



ti 

t_ 

-- 

RESCUE' 
disaster throughout the North Atlantic 

AMVER Rescue Coordina- 
tion Center in New York 
City far left) is but one of 
five such centers in the east- 
ern l.S. which supply infor- 
mation to and receive infor- 
mation from the IBM 305 
RAMAC computer operated 
by tie U.S. Coast Guard. 
At left, an AMVER watch 
operator dictates notes in- 
to a tape recorder to keep 
AMV ER's log up to date. 

U.S. :oast Guard photos 

By SCOTT GIBSON 

The position of the raft was radioed to New York and fed into the IBM 
computer. RAMAC, computing with incredible speed the approximate posi- 
tions of all of the 800 or more ships carried in its "plot" at that time, 
quickly predicted that the SS African Pilot was in the area. The Coast Guard 
radio station in Bermuda called the merchant ship directly and advised its 
master of the situation. 

The African Pilot immediately turned and raced to the scene. Its crew 
launched a boat at considerable risk in the high seas, and the fliers were 
picked up safely. Three more men owed their lives to the uniquely effective 
coordination of rescue equipment made possible by AMVER. 

"Medico" Rescues. The Coast Guard is proud of the international en- 
thusiasm for AMVER. Every month more ships join this strictly voluntary 
program. The Coast Guard emphasizes that it has no authority over for- 
eign merchant ships; it isn't needed, anyway, for help has never been re- 
fused. The international aspects are illustrated in the following "medico" 
rescue. 

In January of 1961, the electrical officer of a Dutch tanker, the SS W. 
Alton Jones, became gravely ill with abdominal pains when his ship was 
halfway between Nassau and Bermuda. Emergency medical advice radioed 
from the U. S. Public Health Service recommended immediate attention by 
a doctor. When the AMVER center was contacted, its "surpic" (surface 
picture) showed that the Swedish liner SS Gripshobn was probably the only 
"doctor ship" in the general vicinity. 

The tanker radioed the Gripsholm, the ships made rendezvous, and 
surgery was immediately performed for acute appendicitis. The ship's sur - 
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Operator at console of RAMAC electronic computer Technical assistant enters a modification to the big 
instructs machine to locate and type out informa- computer's program. Frequent improvements have 
tion previously stored on magnetic "memory" tracks- resulted in stepped -up life-saving capabilities. 

geon stated that an additional half hour's delay would have been fatal! 
RAMAC not only stores vast quantities of data but it can use this infor- 

mation in a number of ways. The names, call signs, positions, courses, 
and speeds of merchant vessels in any designated area at any given time 
can be quickly produced. The computer is frequently asked to show what 
"doctor ships" are within, say, a hundred -mile radius of a ship requesting 
medical aid, as in the last example. If there are no ships in the area at 
the moment carrying doctors, the computer will state whether such ships 
are scheduled to enter the area later. 

"Track Search." Sometimes, when a plane is missing and there is no in- 
dication of its position, the computer is asked to help out in a "track 
search." Air control authorities usually know the geographic course or 
"track" the aircraft was scheduled to travel, and RAMAC produces the 
names of all reported ships within, say, 50 miles of both sides of the 
track. These vessels can then be requested to search the area, which may 
be far too large for Coast Guard and military units to handle alone. 

Ships standing by a vessel in danger but not requiring immediate rescue 
can be relieved of their duty when the surface picture shows that other 
vessels will soon arrive. Or the best situated of a number of rescuers 
answering a distress call will be shown and the others can resume normal 
sailing with clear consciences. 

Precautionary Plotting. Not all of the AMVER work is as dramatic as 
you might think. In fact, most "surpics" are obtained as a precaution 
against potential distress situations. A ship may radio in a report of a 
mysterious flare burning at night, unidentified flotsam in the water, or 
even a U. S. astronaut circling the globe. In each case, "surpics" are rou- 
tinely prepared. If the situation should become an emergency, rescue work 
will begin immediately with a full knowledge at hand of available merchant 
ship aid. 

In 1961, a total of about 60,000 ship passages were plotted from re- 
ports received from ships of 55 nations, and the number of participants 
increases every year. The Atlantic Ocean is still far from tamed, but 
AMVER is an electronic link in the chain of human courage and skill that 
will someday bind the "watery demon." 
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AN ELECTRONIC PROJECT 
for STUDENT BIOLOGISTS 
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THIJ VERVE 
STIMULATOR 

By JAMES E. PUGH, Jr. 
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Simple pulse generator 

will prove useful in the 

classroom, biology lab, 

or on your workbench 

CHANCES ARE someone discovered that electricity could be a very 
effective muscle and nerve stimulator on the day the first man was 

struck by lightning. But no practical use was made of this effect until 
after Luigi Galvani demonstrated (late in the 18th century) that the 
muscles in a frog's leg could be made to twitch when an electric current 
was applied. Since then, there has been considerable progress in har- 
nessing electrical currents for man's physical and mental welfare. 

While there are many ways that electricity is used in these areas, 
here we are primarily interested in the application of low -frequency 
potentials direct to the tissue (in contrast to the application of high 
frequencies through radiation). 

Such low -frequency potentials of the proper waveform, frequency, and 
intensity are now being used by surgeons to differentiate between nerves 
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Above: schematic diagram of the 
nerve stimulator. Switch S2 con- 
trols the pulse rate, and potenti- 
ometer R1 governs the frequency. 

Below: a laboratory technician applies 
the nerve stimulator's probes to a 

frog's leg in classroom demonstration. 

A word about the Nerve- Stimulator 

This instrument is inthñded p,imarily,for 
use in classroom or laboratory, 'and then 
only under the supervision of -an in- 
strúctor. it is potentially dangerous and 
must be viewed not as a toy,' bút as 

a device for illustrating an important 
biological prirfciple. Handled with dis- 
cretion, and used for 'the -purposes it 
is intended for, the stimulator will 
prove to be- a highly educational project. 

PARTS LIST 

F' 7 5- o 'r -bolt battery sic t. x 
('1 160-1!1.. 15-w.rd.c. i e.i+alyire rapaeita< 
C2,-- 5, -kcf., 25- .x .n.. eleetrldytic capacit,;: 
t3 ---5-µj.. ZS-v.v.d::, elect,rolys#r capacitor 
C4 -O.S-Irf., 200,-vot' paper c41sacilor 
11..12. -Tip jae, 
91--2111270 iransa tu,,, I. RCA 
R1 - 100,000-o1.m art#reio.n;eter lot t+r¡r. 

Me. R3 -10.00'(í;o hn. 1/2 -watt resistor. 
R4- -If100-ehm, 1'.1 -matt re,rato, 
R_ 51,OOQ-olrrr _ potentiorceter, 'Mee, tep..r 

(nsith i.p.s.t. switch 21} 
t 1..--C. p.s l,'sv'itch (on R-.)>) 

2 -1: -position, shorting rotary tyisitch 
(Centralab PA -1000 series or equivalent) 

-Ti,--Filament transformers primary, 117 volts 
a.c.; secondary, 6.3 volts CT (a7 1.2 amperes 
(Stancor P6134 or equivalent) 

i -6145G" x 595s" x lbs" plastic instrument rase 
(Davies 260 or equivalent) 

]---ó" x 31,2" covrr for above (Davies 261 or 
equivalent) - 

3 -Pointer knobs 
Q a4.3ó x 1 flat-hegd machine screws 

-6-32 x3/4" flat -head Machine screws cod nuts 
1 -6 -lug terminal strip 
'-Cables with lips and text 

dlise.- -Deeáls, wire, solder, en. 

and muscles. The reason : nerve trunks 
respond to lower voltage impulses than 
muscles. As a result, it's possible for 
surgeons to preserve the invaluable nerve 
trunks during delicate facial operations, 
for example. 

The physical therapist uses electrical 
currents to identify normal and de- 
nervated muscles. In addition, he can 
"re-educate" muscles in weak and use- 
less limbs through electrically activated 
muscular contractions. 

On the other hand, the biologist, 
medical student, and research worker 
often investigate the effect of electrical 
stimuli on both human and animal tis- 
sues. For such applications, a portable 
stimulator operating from inexpensive 
batteries is very desirable. And the econ- 
omy in size, weight, and power consump- 
tion of the transistor makes it outstand- 
ing as the generator of some of the elec- 
trical currents required. 

The transistorized instrument shown 
here is intended primarily for classroom 
demonstration. It generates a series of 
short, fast -rising pulses that are contin- 
uously variable in frequency from about 
1 to 2500 pulses per second. The out- 
put level is adjustable from zero to 
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Entire circuitry of the nerve stimulator is mounted 
on the cover of a Bakelite instrument case. Wiring 
is straightforward, but potentiometer R1 should be 
connected so that it has a "counterclockwise" taper. 

about 150 volts under a normal load. 
In addition to its use in the classroom, 

this instrument can be employed by the 
electronics experimenter as a general- 
purpose pulse generator. Its wide range 
of pulse rate and amplitude makes it 
suitable for many projects. 

Construction. The stimulator is housed 
in a Bakelite instrument case with 
matching cover that overlaps the sides 
for an attractive appearance. All parts, 
including the battery, are mounted on 
the cover; careful attention to place- 
ment of the heavier items will give a good 
weight distribution for easy handling. 

When drilling the cover, back it with 
a flat strip of wood to help prevent chip- 
ping. Also, make the holes slightly un- 
dersize and then carefully enlarge them 
to size with a V.1" tapered reamer. The 

,r 
ILI:5117 +J 

f.0~10.0~C 

sharp edges of all holes can then be 
smoothed off slightly with a countersink 
of the tapered end of a large drill to 
obtain a neat job and avoid any possi- 
bility of chipping when the parts are 
mounted. 

The job is now nearly done. All that 
remains is to mount the parts, dress the 
leads to size, and secure all joints care- 
fully with rosin core solder. Use a mini- 
mum of solder on the contacts of switch 
S2, and use a heat sink when soldering 
the transistor and electrolytic capaci- 
tors. Label the controls with decals and 
apply a coat of wax to the case to help 
preserve its smooth finish. 

How It Works. The stimulator is a 
simple battery -operated pulse generator. 
With the collector of transistor Q1 con - 

(Continued on page 101) 
January, 1963 53 



Battery 
Eliminator 
for 
Flash Guns 

HAVE YOU ever missed a once -in -a - 
lifetime shot because of a flash -bulb 

misfire? If you have, it was probably a 
case of weak or discharged batteries. It's 
difficult to keep track of battery condi- 
tion, especially if you don't use your 
camera equipment constantly. But it is 
possible to make sure that your flash gun 
always has plenty of available power- 
at least, wherever there's an a.c. outlet. 

How? Just build this inexpensive 

i 

Eliminate misfires 

, caused by tired cells 

and let an a.c. outlet 

-# supply power to fire your 
9 

flash gun for indoor snapshots 

By S. D. HUGHES 

"battery eliminator." Nothing but a 
simple, line -operated power supply, it de- 
livers 3.5 volts of d.c. and has ample 
current capacity to fire off single or mul- 
tiple flash bulbs every time. And not 
only can it be used with almost any flash 
gun employing two flashlight -type cells 
in series, but you can quickly disconnect 
it whenever standard battery operation 
is desired. 

About the Circuit. Transformer TI 
steps down the line voltage from 117 to 
6.3 volts a.c. Selenium stack Dl, which 
contains two diodes having a common 
cathode, is connected as a full -wave rec- 
tifier-changing TI's output from a.c. to 
d.c. No filter choke or resistor is used, 
but 250-1.f. capacitor CI smooths out 
enough of the ripple in Dl's output to 
give reliable flash -bulb firing. 

Power to the transformer is controlled 
by switch Si, which is wired in series 
with one of the primary leads. Pilot light 
11 serves two functions: it indicates 
when the power supply is ready for use 
and also "loads down" CZ, preventing 
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SHALLOW NOTCH 
ALLOWS CABLE 
TO PASS THROUGH 
ARM OF FLASH GUN 

FASTEN SOLDER LUGS 
UNDER SCREWS 

t. 
BATTERY 
HOLDER 

CABLE TO 
POWER SUPPLY 

It's not necessary to modify a flash gun to connect 
the battery eliminator cable. Kodak's "Duaflex" 
unit (above) has cable connected to spare plug-in 
battery clip. The Kodak "Brownie" gun (top, right) 
connects to cable via wooden adapter of the same 
size as the penlight cells, which are side by side; 
and so does the Argus gun (below, right) except 
that the "C" cells are end -to -end in this case. 

the output voltage from rising to much 
higher than 3.5 volts. 

Construction Tips. The unit is housed in 
a 4" x 2" x 23/4" aluminum utility box. 
Pilot lamp 11 and switch S1 are mounted 
on the box's front panel. Transformer 
Ti and selenium rectifier stack DI are 
placed on opposite side walls. When you 
install the only remaining component, 
capacitor C1, across the terminals of 11, 
be sure to observe polarity. 

Bring the line cord into the box 
through a grommet -lined hole in the 
front panel. A similar hole, in the side 
of the box on which D1 is mounted, 
accepts the flash -gun cord. 

As shown on the schematic diagram, 
DZ's terminals are coded with yellow 
and red dots. Also illustrated is the color 
coding for T1's leads. Leads or termi- 
nals of units not identical to those speci- 
fied for D1 and T1 may be coded differ- 
ently. 

Making an Adapter. The most conven- 
ient way to wire the output of the power 
supply to your flash gun is by means of a 

wooden adapter. Shaped in the form of 
the batteries it is to replace and 
equipped with suitable contacts, the 
adapter can be slid right into the gun. 
And it will be just as easy to remove 
when you want to return to battery 
power. 

A strategic notch or hole can be made 
in the flash -gun case to give clearance 
for the power supply cord. To minimize 
losses, this cord should be as short as 
possible-preferably no longer than 8 
feet. 

Illustrated here are wooden adapters 
for two "C" cells end -to -end and for two 
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MUM 

LINE 
CORD 

eidatteif 

Ti 

PARTS LIST 

midget electrolytic capac- 
itor (Sprague TI.I-1102 or equivalent) 

Dl-Selenium rectifier stack (International Rec- 
tifier I14C1 or equivalent) 

11-6-8 volt. 0.15 -amp pilot lamp (('.E. 47 or 
equivalent) 

S1-S.p.s.t. switch 
T1-Filament transformer; rimary, 117 colts; 

secondary. 6.3 volts CT o 1.2 amp (Slacor 
P6134 or equivalent) 

1-4" x 2" x 23%" aluminum utility box (Bud 
CU -2115-.I or equivalent) 

1-8' length of lightweight 2 -conductor cable 
(Belden 8782 or equivalent) 

Misc.-Line cord and plug, pilot lamp assembly, 
grommets. material for flash -gnu adapters (if 
required-see text), wire, etc. 

117 VAC 

BLK 

K 

YELLOW 
RED DOT 

I DI 

YEL 

RED YELLOW 250,11. 
DOT 6V 

II 

3.5 
VDC 

Schematic diagram of battery eliminator. Lamp 11 

discharges capacitor as soon as S1 is set at "off." 

penlight cells side -by -side. The former is 
cut from a dowel, the latter shaped from 
a block. 

Contacts to substitute for those on 
penlight cells can be made by soldering 
small tabs (such as #6 solder lugs) to 
the undersides of thumbtacks. The tacks 
can then be pressed into the adapter and 
the wires soldered to the tabs. 

You can make contacts to replace 
those on "C" or "D" cells from the snap - 
in "plug buttons" used to cover chassis 
holes. Bend out one spring "finger" on 
each button for use as a solder lug and 

CORD 
TO 

GUN 

Small size of chassis box is 
important to a photographer 
who travels a lot. If you fol- 
low the parts placement shown 
at left, all parts will fit 
neatly in box. Indicator light 
11 lets you know when the bat- 
tery eliminator is ready to go. 

straighten the others so that they can 
be tapped into the adapter. 

If the battery holder in your flash gun 
is of the removable type, you may want 
to take the easy way out-just order a 
spare holder from your photo dealer and 
wire the power supply cord to it as pic- 
tured. If you prefer, of course, you can 
make an adapter as described above. 

Operation. It's only necessary to 
plug the unit into any convenient wall 
outlet, slip the adapter into the flash 
gun, and close Sf-then you're ready 
to shoot. For multi -flash shots, the extra 
flash guns are wired in parallel with the 
main one. Install an appropriate socket 
on the power supply cord so you can 
plug in the extra guns when needed. 

The author has successfully used this 
photoflash power supply with single M-2, 
#5, #40 press, and SM flash bulbs, as 
well as with groups of up to four #5's. 
He hasn't had a misfire yet-and you 
won't either. -j - 
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Hi -Fi 

Fisher KX-200 Stereo Amplifier 
Manufactured by Fisher Radio Corp., 21-21 44th 
Dr., Long Island City 1, N.Y. 

Prices: $169.50 (kit); $24.95 (walnut or mahogany 
cabinet); $15.95 (metal cabinet). 

-t) 

e 
,' t 

____._-o--- -- - T r- 

'JHAT are the most important things 
rr to look for in buying a hi-fi kit? 

Ease of assembly? Packaging? Appear- 
ance of finished product? Accuracy of 
the instruction manual? Performance 
specifications? Dollar value? 

Take different proportions of all six 
ingredients, and you can have an ampli- 
fier that's a "dog" to build, but that will 
sound great. Another amplifier may go 
together like a dream, but be lacking in 
appearance and performance. And a 
third may simply cost too much money. 

A meter is permanently mounted on the 
chassis of the Fisher KX-200 for use 
in accurately setting up the power out- 
put stages. Potentiometer controls 
for adjusting the bias and balance are 
mounted elsewhere on the chassis deck. 

January, 1963 

'Lab Check 

VV4 
Does any amplifier kit offer a reason- 

able compromise of all six ingredients? 
Yes, several of them-and the Fisher 
KX-200 is one. It's easy to assemble 
(our test model went together in nine 
hours), has impressive specs and ac- 
knowledged good looks, plus attractive 
dollar value. 

By the way, when you build this kit, 
you might be interested in comparing 
the photo on the cover of our December 
1962 issue with Fig. 17-1 on page 40 of 
the Fisher KX-200 instruction manual. 

CIRCUIT REPORT: The ICY -200 is an inte- 
grated stereo amplifier rated by the 
manufacturer (according to IHFM stand- 
ards) at 80 watts. The claimed r.m.s. 
power output is 35 watts per channel at 
0.4% harmonic distortion and 0.8% IM 
distortion. 

The amplifier uses only two tube types 
-three 12AX7's and two 7591's per 
channel. A solid-state power supply for 
the high voltage as well as preamplifier 
and driver stage heaters rounds off this 
straightforward circuit. 

Two features of the KX-200 distin- 
guish it from similar stereo amplifiers in 
its price category. One is the built-in 
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meter and switching circuitry for bal- 
ancing the power amplifier stages. The 
second is a third speaker (center chan- 
nel) output, effectively combining the 
right and left channels. The output 
level of this center channel ís controlled 
from the front panel. 

HIRSCH-HOUCK LAB CHECK: Fisher's 
KX-200 is another of the "new breed" of 
stereo amplifiers that have a remarkably 
fiat frequency and power response. Har- 
monic and IM distortion measurements 
either equalled or bettered the manu- 
facturer's claims. This is strong evidence 
that the KX-200 can drive almost any 
speaker system without annoying dis- 
tortion or overload. 

Sensitivity of the KX-200 was 0.002 
volt on phono and 0.18 volt on tuner in- 
put for 10 watts of sine -wave output. 
There is no crosstalk between magnetic 
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Intermodulation distortion of 
the KX-200 measured against 
the sine -wave power output in 
watts. Since many manufac- 
turers don't rate IM with both 
channels in full operation, 
these figures may be slightly 
higher than those advertised. 

phono input and either tuner and auxil- 
iary inputs. 

Tone control range is within -±- 1.5 db 
of the manufacturer's 30 db claim (30 - 
and 15,000 -cycle measurement). The 
loudness contour curve is well shaped, 
giving a boost of 15 db at 30 cycles, 0.5 
db at 1000 cycles, and 4.5 db at 15,000 
cycles. 

Total hum and noise pickup is down 
more than 60 db on all input circuits. 

IN CLOSING: The tasteful design of fac- 
tory -wired Fisher hi-fi equipment has 
been carried over to the company's kit 
line. There is nothing, externally or in- 
ternally, to distinguish this stereo ampli- 
fier from an off -the -shelf item costing 
$90-$100 more. 

Assembly of the KX-200 is a pleasant 
and satisfying task, easily accomplished 
in about four evenings. 

RIAA PHONO 
EQUALIZATION 

(LEFT 
ERROR 

CHANNEL/ 
T1 -a 

7-y\ HIGH FILTER 1 

POWER RESPONSE 
I. 

S\ 

// ' 
2/ THD 

FISHER 
40-200 

---05 . THO 

20 50 00 500 1000 5000 0000 20000 
FREQUENCY IN CYCLES PER SECOND 

Power response and phono 
equalization for the left 
channel; the 0 db level used 
here is equivalent to 32 watts 
sine -wave output. Accuracy 
of the RIAA curve speaks 
for itself; the dashed line 
in this instance shows effect 
of switching "High Fil- 
ter" into preamplifier circuit. 
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Scott LM -35 Multiplex Adapter 
Manufactured by H. H. Scott, Inc., 111 Powder Mill 
Rd., Maynard, Mass. 

Prices: $79.95 (kit); $9.95 (metal cabinet with 
leatherette finish); optional Stereo Signal Light, 
$17.95 (available assembled only). 

WITHOUT getting involved in an 
argument over historical priorities, 

the factory -wired, fully -assembled ver- 
sion (Model 335) of the new LM -35 
multiplex kit was probably the first good - 
quality multiplex adapter on the market. 
It is now being marketed as a kit to 
permit confirmed kit -builders who have 
invested in the LT -10 or similar -quality 
mono FM tuners to receive FM -stereo. 

Assembly of the LM -35 is a "snap." 
The most fumble -thumbed builder could 
probably do the job in under 3 hours. 

Scott has also made available for 
$17.95 a stereo signal light, known as 
the Model 55 "Stereo Guide." This is a 
little pre -assembled circuit that sits on 
the chassis of the LM -35 and, by lighting 
one of the front panel neon lamps on the 
LM -35, tells whether or not an FM sta- 
tion is broadcasting stereo. We strongly 
recommend this "extra" if only for its 
overwhelming psychological value. 

CIRCUIT REPORT: The LM -35 is self - 
powered and draws sufficiently low watt- 
age to be permanently connected to the 
on/off switch of most stereo amplifiers. 
The four -tube multiplex subchassis con- 
tains the familiar Scott time -division 
demodulating circuit. It comes pre - 
assembled and pre -aligned. Plate volt- 
ages for the adapter are provided by a 
simple rectifier using a 6X4. 
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The Model 55 "Stereo Guide" (optional 
extra) also has a very low power drain. 
It uses a separate 6AV6 to detect and 
amplify the 19-kc. pilot carrier. Indica- 
tion of stereo broadcasts is provided by 
a neon lamp on the front panel of the 
adapter. 

HIRSCH-HOUCK LAB CHECK: As expected, 
the audio frequency response of the 
LM -35 is nominally fiat from 10,000 
cycles down to below 50 cycles. At 15,000 
cycles, the adapter has rolled off only 
about 3 db. This is somewhat better 
than most multiplex adapters in this 
price category. 

Separation is relatively flat from 50 
to 7500 cycles. In this slice of the audio 
spectrum, the LM -35 averages 26 db 
separation, or crosstalk between chan- 
nels. At 12,000 cycles, the average cross- 
talk is 20 db. This is also somewhat 
better than most adapters -regardless 
of price. 

(Continued on page 109) 
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Frequency response of the 
Scott LM -35 is within ±1.5 db 
from 50 through 15,000 cycles; 
crosstalk or separation shows 
little variation from 50 through 
10,000 cycles. These curves 
do not reflect loss of sepa- 
ration or frequency response 
when special noise -reducing 
filters (controlled from the 
front panel of the LM -35) 
are swi-.ched into the circuit. 
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.\ Equipment Report 

Olson CB 
Surprise 
Package 

CITIZENS BAND TRANSCEIVERS have probably undergone the most rapid 
"evolution" in the history of electronics. In 1959, inflexible 1- and 2 -channel 

models populated the market. Today, only four short years later, the average 
CB transceiver is smaller, lighter, more stable, more flexible-and cheaper(!). 

A superb example of today's CB transceivers is the RA -530 "Spotter" by 
Olson Electronics (260 S. Forge St., Akron 8, Ohio). Priced at $119.95 (plus 
postage), the RA -530 has provisions for 11 -channel transmit with internally 
switched crystals, plus a panel -mounted crystal holder for a grand total of 12 
possible transmit channels. Instead of receive crystals, there's a special "Audio - 
Visual" "spotter" for putting the all -channel tunable receiver on the proper 
frequency. Tune the receiver to the transmit crystal frequency, and two things 
happen: a distinctive tone signal is heard, and a reading is registered on the 
built-in S -meter. 

The RA -530 tested by the P.E. staff had clean, crisp modulation, and de- 
livered 3.3 watts from a link -coupled tank circuit. -30- 

{I 1 
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Talk Power 
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Sensitivity 
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Noise Limiting 

Stability 

TNVW}AUI 

VOLUME. 
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Eacel- 
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TUNO 
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Good Fair Poor 

Operating Ease 
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Socket for the 12th crystal is mounted on 
front panel under S -meter. Slide switch in 
lower right-hand corner of panel activates 
the "Audio -Visual" receive channel spotter. 

o f 

Olson's "Spotter" has a double -conversion 
receiver circuit, insuring excellent stabil- 
ity and selectivity. A half-filled crystal bank 
is visible in the center of the chassis. 
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ADVANCED 
EXPERIMENTERS 
CORNER 

D0 much experimenting? Then you'll 
1J agree that a power supply which is 
adjustable over a fairly wide voltage 
range can come in mighty handy. You 
probably have most (if not all) of the 
parts needed for it in yorsr workshop, 
since there's nothing very critical about 
such a circuit. 

Voltages varying from about 60 to 
300 volts, depending upon the load across 
jacks J1 and J2, as well as the setting 
of potentiometer RI, are possible with 
this unit. The current capability of the 
supply is a function of the output volt- 
age and is also governed by the current 
rating of transformer T1, and the plate 
dissipation rating of the tube used for 
V2. The output at jacks J3 and J4 is 
6.3 volts a.c. center -tapped to ground, 
which puts a filament voltage as well as 
B + at your disposal. 

As shown in the schematic, the supply 
consists of a full -wave rectifier-with 
a choke input filter-followed by a tri- 

t 

J3 JI 

J4 J2 

Variable 
Voltage .. 
You Pick It 

By PAUL S. LEDERER 

ode -connected tetrode in series with the 
filtered output. A 5U4 -GB is suggested 
for rectifier tube V1, but a 5Y3-GT or 
other similar rectifier tube can be em- 
ployed. And although the author used 
a 6L6 for voltage control tube V2, you 
can substitute one of the other tetrodes -a 5881, a KT66, etc.-if you wish, for 
greater current handling capability. A 
6L6 (with the exception of a 6L6 -GC) 
has a plate dissipation of 19 watts and 
so will handle considerably less current 
than a KT66, which has a maximum 
plate dissipation rating of 32 watts. 

The output of the supply is adjusted 
by varying the grid bias of V2 (con- 
trolled by R1). Since this varies V2's 
internal resistance, the voltage appear- 
ing at V2's cathode (which is connected 
to J1) can be made to increase or de - 

Parts layout is not critical and 
is determined mostly by the size 
and function of each part. The 
tubes, power transformer, and ca- 
pacitors are mounted on top of 
the chassis; controls, indicator 
light, and output jacks on the 
front lip. Meters are optional. 
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SI 

f1T T2 Li v2 SOCKET Nywj 
PARTS LIST 

Cl, C2 -20-µf., 450-w.v.d.e. electrolytic capaci- 
tor 

F1 -2 -amp, 3AG fuse 
11-#47 pilot lamp 
11/ 12,13/14-Dual binding posts (II. II. Smith 

269RB or equivalent) 
L1-Filter choke; 7 -henry, 150 -ma., 200 ohms 

(Stancor C1710 or equivalent) 
R1 -100,000 -ohm potentiometer, linear taper 
R2 -10,000 -ohm, /2 -watt resistor 
R3 -100 -ohm, I -watt resistor 
R4 -100,000 -ohm, 1 -watt resistor 
SI-D.p.s.t. switch 

After all the parts are mounted, 
with T2 and Ll on the underside of 
the chassis, wire the power supply 
using point-to-point technique. 

T1-Power transformer; primary, 117 volts a.e.; 
secondaries, 750 volts CT @ 150 ma., 6.3 volts 
CT @ 4.5 amp, .5.0 volts @ 3 amp (Stancor 
PC -8411) 

T2-Filament transformer; primary, 117 volts 
a.c.; secondary, 6.3 volts CT @ 1.2 amp 
(Stancor P 6134 or equivalent) 

V1 -5U4 -GB tube (or 5Y3-GT, etc-see text) 
V2 -6L6 tube (or 5881, KT66, etc.-see text) 
1-3" x 5" x 10" aluminum chassis (Bud ÁC- 

404 or equivalent) 
Misc.-Mounting assemblies for F1 and Ii, tube 

sockets for l'1 and V2, knob for R1, etc. 

crease accordingly. Resistors R2 and R3 
prevent parasitic oscillations. 

Modifications can be made quite eas- 
ily, for adaptation of the circuit to com- 
ponents you wish to use. If you have a 

117 
VAC 

FI 
2A 

12 -volt filament transformer around and 
the current rating of the supply does 
not have to be very high, you can use a 
12L6 for V2. Also, an s.p.s.t. switch can 
be substituted for Sl. 30 

Schematic diagram of variable -voltage power supply. Because of high d.c. potential 
on V2's cathode, a separate filament transformer (T2) is required for this tube. 

V2 
6L6, 5881, 
KT66 etc. 

CI 
20yf 

450V 

±1_ C2 
20yf 
450V 
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mi ISIrST'0. 
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OU'iNiDUP 
EXPERIMENTERS, technicians and hobbyists who are fa- 

miliar with the ease of operation and reliability of tube 
testers sometimes find themselves frustrated when they try to 
check transistors. Often, a transistor may check "Good" when 
tested, yet fail to work in a circuit. In other cases, a transis- 
tor which tests "Bad" may give acceptable results in some cir- 
cuits. 

To understand these discrepancies, we must consider the 
basic problem of what constitutes a "Good" or "Bad" tran- 
sistor, and it might help if we compare the transistor to the 
vacuum tube. Both tubes and transistors can become defective 
in the same general ways. Both can develop "opens," "shorts," 
or a change in their electrical characteristics. Of these three 
defects, "opens" and "shorts" are relatively easy to determine 
in both devices, but the last type-a change in characteristics 
-is a real puzzler as far as transistor tests are concerned. 

High Z and Low Z. Except in high -frequency applications, a 
vacuum tube's input (control grid) and output (plate) cir- 
cuits are virtually isolated. In addition, since the tube is a 
high -impedance device, its characteristics are often inde- 
pendent of circuit values. For example, changing a grid 
resistor from 100,000 to 500,000 ohms may cause little 

By E. G. LOUIS 
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Knight -Kit 83 Y 149-J Lafayette KT -223 

or no apparent change in the perform- 
ance of an audio amplifier. Similarly, a 
change in the value of a plate resistor 
from, say, 100,000 to 250,000 ohms may 
not affect circuit operation. Finally, a 
temporary overload will seldom, if ever, 
change a vacuum tube's characteristics. 

In essence, then, the vacuum tube is a 
pretty independent device. If we deter- 
mine the value of one or two critical 
characteristics, we can be pretty sure 
the tube is "Good" or "Bad." This crit- 
ical value may be the tube's emission 
where a simple check is needed or its 
mutual conductance where more exact- 
ing tests are desired. 

CC 

EMC 212 

The transistor, in contrast, is a low - 
impedance device which becomes an inte- 
gral part of the circuit in which it is 
used. As shown by the equivalent cir- 
cuit given in Fig. 1, there is a direct 
resistive connection between every elec- 
trode, shunted by interelectrode capaci- 
ties and by diode elements. The unit's 
input (base) and output (collector) cir- 
cuits are not isolated and a change in 
either will directly affect the other. A 
relatively small change in an external 
base or collector load resistor may cause 
an appreciable change in circuit opera- 
tion, as will a moderate change in the 
transistor's internal impedances (resist - 

Rte 

E 

Fig. 1. Symbol shown in black 
is used to indicate a pnp 
transistor in schematic dia- 
grams. The symbols shown in 
color are equivalent circuit 
elements the transistor ex- 
hibits at its terminals under 
normal operating conditions. 
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Sencore TR115 Seco 100 

antes) or its electrical characteristics. 
In addition, the transistor's electrical 

characteristics may change if the unit is 
subjected to overload conditions. The 
device may still be a "Good" transistor 
in that it has the basic properties of a 
transistor, but may require entirely dif- 
ferent circuit values for proper opera- 
tion. Thus, two transistors with the 
same type number may check "Good," 
yet one will work in a given circuit and 
the other will not. Of course, chances 
are the second transistor will give sat- 
isfactory performance if biases and cir- 
cuit load values are changed to mater its 
characteristics, but it is not practical to 
change circuit values every time a tran- 
sistor is changed. 

Finally, even with "Good" transistors, 
it is often difficult to make direct com- 
parisons as to quality, for transistors are 
manufactured to much broader toler- 
ances than most other electronic com- 
ponents. It is common practice for 
manufacturers to specify ºninimurn or 
maximum values for characteristics like 
beta, cutoff frequency, Ico, and base re- 
sistance rather than exact values. A 
beta "spread" of three or five to one is 
not unusual for a given type. Thus, a 
2N78 transistor which has a beta of from 
45 to 135 may be considered "Good" by 
the manufacturer. If this type of tran- 
sistor is used in a circuit requiring a 
beta of from 60 to 90 for proper opera- 
tion, many units will give satisfactory 
performance but those units with beta 
values near their outer tolerance limits 
will not work-even though they are 
"Good." 

h 

GC Electronics 36-560 

Many more transistor characteristics 
exist, any of which may be important as 
far as a particular circuit is concerned. 
Some of these characteristics are maxi- 
mum voltage and current ratings, input 
and output impedances, interelectrode 
capacitances, temperature characteris- 
tics, and internal resistances. This means, 
of course, that we can no longer be con- 
cerned with just one or two "critical" 
characteristics to evaluate a transistor 
properly. All of the unit's characteris- 
tics are important, although their rela- 
tive importance may vary considerably 
from one circuit to another. For exam- 
ple, in an amplifier circuit with a high 
degree of negative feedback, the beta 
(gain) of the transistor may be com- 
paratively unimportant within broad 
limits. 

There are two methods of checking a 
transistor accurately. One is to deter- 
mine which of the transistor's charac- 
teristics are critical as far as the circuit 
in question is concerned, and then to 
check these values. The alternative 
method is to check ail its characteristics 
against the semiconductor manufactur- 
er's detailed specifications. In either 
case, considerable test equipment is re- 
quired. 

Obviously, neither of these methods 
is satisfactory for quick "Good" or 
"Bad" checks in the experimenter's lab- 
oratory or service technician's workshop. 
A compromise between accuracy and 
ease of testing is necessary. 

Basic Transistor Test. One of the sim- 
plest tests you can make is to determine 
if the device is a transistor. This test 
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will tell you whether the part is "open" 
or "shorted." 

Referring back to the transistor's 
equivalent circuit (Fig. 1), we see that 
the base -emitter and base -collector junc- 
tions form semiconductor diodes. In one 
sense, the transistor consists, in part, of 
two diodes connected "back-to-back." 
These diode junctions can be checked 
quite easily with a standard series -type 
ohmmeter. The technique is relatively 
simple. 

First, you measure the d.c. resistance 
between the base and emitter leads, as 
shown in Fig. 2. Note the value and 
reverse the ohmmeter leads, making a 
second measurement. If the base -emitter 
junction is in good condition, one meas- 
urement will indicate the diode's forward 
(conducting) resistance, the other its re- 
verse (non -conducting) resistance. The 
ratio between the two measurements, 
rather than their exact values, is the 
important factor. For a good diode 
junction, this ratio must not be less than 
20 to 1 and may run to 100 to 1 or high- 
er. Typically, if one measurement is, 

Fig 2. A series -type ohmmeter 
can be used to check a transistor's 
junctions for shorts and opens. 

say, 1000 ohms, 
ment should be 20,000 to 100,000 ohms, 
or more. 

This procedure is then repeated, but 
with a check made between the base and 
collector leads to test the base -collector 
junction. Again, two measurements are 
made and their ratio compared. 

In either case, if both forward and re- 
verse resistance measurements are low, 
the junction is shorted. If both measure- 
ments are very high, the junction is par- 
tially open (an "infinite" measurement 

01 

the reverse measure- 

rable 1. Definitions of common transistor characteristics used when referring to transistor quality. 

TERM I DEFINITION 

h,,, (alpha) forward current transfer ratio in common -base circuit with output a.c. short- 
circuited (GAIN) 

h,0 (beta) forward current transfer ratio in common -emitter circuit with output a.c. short- 
circuited (GAIN) 

hi,E d.c. forward current transfer ratio in common -emitter circuit with output d.c. short- 
circuited (h EE=lc/In)' (D.C. GAIN) 

Icno (Ico) d.c. collector current when collector junction is reverse-bia,sed and emitter is open - 
circuited, under specified test conditions 

Ic,;,o d.c. collector current with collector junction reverse -biased and base open -circuited 
Leakage generally, collector current, with fixed voltage applied between emitter and collec- 

tor, base open; approximately equal to lov multiplied by beta' 
In d.c. base current 
to d.c. collector current 
in d.c. emitter current 
IF d.c. forward current; the current when a diode junction is biased in its forward or 

"conducting" direction' 
In d.c. reverse current; the current when a diode junction is biased in its reverse or 

"non -conducting" direction' 
f,,,0 beta cutoff frequency; the point at which a transistor's gain in the common emitter 

configuration is 0.707 of its low frequency value. 
f,,,,0 maximum frequency of oscillation; the point at which a transistor has "unity" 

gain; much higher than beta cutoff frequency in most cases, and sometimes called 
"Figure of Merit"' 

1. Most low- to medium-priced transistor checkers test these transistor characteristics. 
2. These lion es, although important in determining a transistor's operation in i.f., r.f., and converter service, cannot be measured on service -tripe transistor checkers. 
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EICO 680 

is made with an open junction) . If 
both readings are identical, the 
junction is no longer acting as a di- 
ode and the device will not operate 
as a transistor. 

However, the ohmmeter test described 
above-while quick, easy, and quite 're- 
liable as far as completely defective 
transistors are concerned-is of limited 
value in determining a transistor's elec- 
trical characteristics. Here, more pre- 
cise tests are necessary. 

There are basically two general types 
of transistor tests that can be per- 
formed: static and dynamic. With static 
tests, we check the transistor's d.c. char- 
acteristics. With dynamic tests, we 
check the unit's performance under typ- 
ical operating conditions, that is, with 
specified biases and an a.c. signal ap- 
plied. Some of the transistor's charac- 
teristics which may be checked with 
static and dynamic tests are listed in 
Table 1. Let's examine the two basic 
techniques. 

Static Tests. In a theoretically "ideal" 
transistor, there should be zero current 
flow if a d.c. voltage ís applied between 

Fig. 3. Circuit of a simple transistor tester. 
With Si open, meter reads leakage current; and 
with SI closed, meter indicates d.c. gain (hpE). 

Triplett 690-A 

I;C'..,. 1.4 c t 

Simpson 650 

Superior 88 

. 

e 

-_--- 

o vL ! 09 

the unit's emitter and collector elec- 
trodes, the base remaining open. Any 
"leakage" current that may flow indi- 
cates that the transistor is less than 
"perfect." The greater this current, the 
poorer the transistor. 

To check leakage, then, we simply 
apply a d.c. voltage between the transis- 
tor's emitter and collector, placing a 
meter in series to determine the result- 
ing current, as illustrated in Fig. 3. In 
a "good" small -signal transistor, the 
current will seldom exceed a few micro- 
amperes, ranging, perhaps, to 200 mi- 
croamperes in the case of low-cost, 
poor -quality transistors. In power tran- 
sistors, a - normal leakage current is 
somewhat higher, and may approach a 
milliampere. The leakage current meas- 
ured in this fashion approximates the 
transistor's ICo multiplied by its beta 
(see Table 1) . 

If we apply a small base bias current 
while set up for a leakage test, there 
should be a corresponding increase in 
collector current. The resulting collector 
current will equal the base bias multi 
plied by the transistor's gain (beta) 
plus its inherent "leakage. With a fixed 
bias applied, then, the collector current 
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MANUFAC- 
TURER 

MODEL 
D.C. TESTS DYNAMIC 

TESTS 

IN- 
CIRCUIT 
TESTS 

PRICE' 
Opens Shorts Leakage Gain 

Heath IT -10 $ 6.95 (K) 

Knight -Kit 83 Y 149-J 8.95 (K) 

Lafayette KT -223 12.75 (K) 

EMC 212 13.50 (K) 
18.50(W) 

Pararan 15.95 

Sencore TR115 15.95 (K) 
24.45 (W) 

Seco 100 19.95 

GC Electronics 36-560 19.95 

EICO 680 25.95 (K) 
39.95(W) 

Simpson 6502 26.95 

Triplett 690-A 32.50 

Superior 88 38.50 

GC Electronics 35-568 49.50 

Triplett 2590 54.50 

Heath IM -30 54.88 (K) 

Sencore TR110 58.31 

Seco 250B 74.50 

B & K 960 99.95 
Precision 960 107.75 

Hickok 890 137.50 

1. When an ins runsent is offered in both kit (K) and f tctory-w red (W) form, both prices are given. 
2. Add-on attachment to Simpson Type 260 VON. 

Table 2. Service -type transistor testers currently on 
the market; expensive laboratory units and combina- 
tion tube/transistor checkers have been omitted. 
For descriptions of these testers, consult a radio 
supply house catalog or write to the manufacturer. 

.. 

!so` , i° 
Heath IM -30 

Precision 960 

is directly proportional to the transis- 
tor's d.c. gain or "d.c. beta." 

The simplest method of applying a 
base bias for a gain test is to connect a 
bias resistor from the base back to the 
d.c. source (battery), as indicated in 
the diagram (Fig. 3) . Thus, the com- 
plete setup shown is suitable for static 
tests of leakage and gain. The leakage 
test is made first, then S/ is closed for a 
gain test. Except for a battery polarity 
reversing switch to permit checks of 
both pnp and npn transistors, this cir- 
cuit is basically the one used in the ma- 
jority of low-cost commercial transistor 
testers. 

A d.c. beta test, as outlined above, is 
roughly analogous to an emission test 
when referring to vacuum tubes. 

Dynamic Tests. For a more precise 
measurement of a transistor's beta, the 
test should be made under typical oper- 
ating conditions, that is, with the tran- 
sistor used as an amplifier, with speci- 
fied d.c. biases applied, and with a known 
a.c. signal used for test purposes. One 
arrangement for such a dynamic test is 

(Continued on page 108) 
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AUDIO DESIGN NOSE 
12 transistor replaces thermistor 

THE 
HIGH EFFICIENCY of the Class 

B power amplifier makes it very popu- 
lar for transistor circuits. However, it 
does have some disadvantages: operat- 
ing characteristics vary with tempera- 
ture, as with any transistorized device. 
In addition, distortion increases rapidly 
as battery voltage decreases. 

A partial compensation is worked into 
many designs through a resistor/therm- 
istor combination. This takes care of 
the effects of temperature variations, 
but it still permits severe distortion 
when battery voltage drops. The circuit 
shown here offers everything that a cir- 
cuit with a resistor/thermistor combo 
does-and it also takes care of the dis- 
tortion due to low battery voltages. 

As you can see from the schematic 
diagram, the "trick" involves nothing 
more than the substitution of an inex- 
pensive germanium diode (Dl) for the 
resistor/thermistor combination. A spe- 
cial low-cost germanium diode (such as 

PARTS LIST 
B1 -6 -volt battery (four size C 

or D cells in series) 
C1 -50 -cif., 15-w.v.d.c. miniature 

electrolytic capacitor 
DI-!fz 2.V301 transistor-see 

text 
ll-RCA phono jack 
01. Q2 -21V586 transistor (or 

equivalent) 
R1 -68 -ohm. 1/2 -watt resistor 
R2 -1200 -ohm, tf-watt resistor 
Sl-S.p.s.t. toggle switch 
T1-Transistor input transform- 

er: primary, 8 ohms; second- 
ary, 500 ohms CT (Argonne 
Ak-164 or equivalent) 

T2-Transistor output traits - 
for mi. primary, 100 ohms 
CT; secondaries, 4 and 8 ohms 
(Triad TV -301 or equivalent) 

SPK R-I'M speaker, 4- or B- 
ohm voice coil 

Misc.-Transistor sockets, dry 
cell holders, hookup wire, hard- 
ware etc. 

By JAMES E. PUGH, Jr. 

RCA's 1N2326) is available for use with 
low -power transistors such as the 2N586 
shown here. But an even more inex- 
pensive germanium "diode" can prob- 
ably be found in your spare parts box: a 
defunct power transistor having either 
the base -to -emitter or the base -to -col- 
lector "diode" still in good condition. 

In this circuit, the "diode" (half a 
transistor) will compensate for tempera- 
ture variations in much the same way 
that a thermistor does. Even more im- 
portant, it will also hold the base -to - 
emitter bias constant over approximate- 
ly a `40% change in battery voltage. 
(Of course, the maximum power output 
will drop as the battery voltage drops, 
but this isn't too serious.) 

The circuit below is only one possible 
type of hookup. As it happens, the base - 
to -emitter section of a transistor was 
used here, but the base -to -collector por- 
tion would be hooked up in the same way 
and would work equally well. 

Diagram and parts list for transistorized audio 
amplifier using a Class B output stage and temper- 
ature/bias compensation with "half" of a transistor. 

I/2 -2N301 -NC 
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Mono or Stereo Headset. It's in the way you hook 
it up. Oversized cushions add to listening comfort. 

SURPLUS EARPIECE 
A "gold mine" of uses for an inexpensive telephone earpiece 

AMONG the best buys on the surplus 
market today are low -impedance, 

dynamic earpieces. The most common 
types you're apt to find on your dealer's 
shelves are the Permoflux PDR-1 (12 
ohms) and the Telephonics TDH-38 (10 
ohms).' Each model contains a 2" -di- 
ameter PM speaker having a plasticized 
cone, and will handle plenty of volume 
without distortion. 

Costing only pennies, the good -quality 
earpieces can be used in a great variety 
of ways. You'll find some suggestions 
below, and your own imagination should 
provide many more. So why not invest 
in half a dozen units or so and go to 
work ? You'll be glad you did. 

Mono or Stereo Headset. The first thing 
that comes to mind, of course, is to as- 
semble a low -impedance headset. Besides 
two earpieces, all you'll need is a suit- 
able headband, a set of ear cushions, and 
a suitable cord. Headbands and cushions 
are standard surplus items. A commer- 

°*11 you have trouble locating earpieces, try Grey- 
lock Electronics, 438 Central Ave., Albany 6, N.Y. 
They'll supply one of the models mentioned (or 
the egnivalont) for 49 cents each, postpaid. 

cial cord set can be purchased, or ordi- 
nary zip cord can be used. 

Wire the earpieces in series to get an 
impedance of about 20 ohms, in parallel 
for a 5 -ohm impedance (approximately). 
If you'd like to do some stereo listening, 
the earpieces should be wired independ- 
ently (though you can use one "com- 
mon" lead to make the cord set less 
bulky) . 

Miniature Speaker. The 2" miniature 
speaker inside the earpiece case is fine 
for experimental receivers-or for re- 
placement use in many commercial tran- 
sistor sets. For applications where 
space is not limited, the earpiece can be 
used intact. If space is at a premium, 
however, you'll have to remove the 
speaker. 

To dismantle the earpiece, carefully 
saw a slot across its metal retaining ring 
(with the Permoflux units, you'll also 
have to drill six rivets out of the ring). 
Now remove the ring, and the speaker 
can be lifted out. and disconnected. 

Under -the -Pillow Speaker. To make an 
under -the -pillow speaker for late eve- 
ning listening or for hospital use, an 
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Miniature Speaker. All you have to do is undo what 
the maker did, and presto-a replacement speaker! 

BONANZA 
By ART TRAUFFER 

earpiece can be mounted in a plastic 
soap box. Cut a 1" -diameter hole in the 
top of the box, then cement the earpiece 
under the hole. Attach a length of light- 
weight zip cord to the earpiece, run it out 
of the box through a hole, and terminate 
it in a phone plug. 

You'll want to install a closed-circuit 
phone jack in the receiver. Wire it so 
that the main speaker's voice coil is 
disconnected when the under -the -pillow 
unit is plugged in. 

If the receiver is an a.c./d.c. model 
having one side of its voice -coil circuit 
grounded, a danger of shock exists. It's 
best to isolate this circuit by disconnect- 
ing the grounds at the output transform- 
er secondary and speaker voice coil. Run 
an insulated wire between these points 
instead. 

Dynamic Microphone. Use one of your 
earpieces with an inexpensive output 
transformer (6000 -ohm primary, 8 -ohm 
secondary) , and you'll have a high - 
impedance, dynamic mike. For proper 
shielding, the earpiece and transformer 
should be housed in a metal enclosure 
(the author used an aluminum salt 

. . 
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.. . 

_ 
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Pillow Speaker. Music to dream by can be had for 
the price of a soap box, wire, plug, and earpiece. 

OUTPUT 
TRANSFORMER (6000 OHMS) 

f 
CHASSIS - 
TYPE 
MINE 
CONNECTOR 

SOLDER 

PRIMARY 

SECONDARY 
(8 OHMS) 

ALUMINUM 
CAN 

EARPIECE 
(WEDGE OR 

CEMENT IN PLACE) 

Dynamic Microphone. Inexpensive as the "tin" 
can that houses it, this low-cost mike is ideally 
suited for voice recordings and p.a. announcements. 

shaker-see diagram and photo). A 
standard mike connector (Amphenol 75- 
PC1M or equivalent) completes the unit. 

Be sure the connector is well grounded 
(Continued on page 111) 
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y OW THAT transistor radios-and "in- 
stant sound"-are here, it's a bit 

irritating to have to wait 15 seconds or 
longer for the kitchen radio to warm up. 
But it would be a waste to discard that 
tube job for a transistor set, especially 
since a semiconductor diode can give 
your a.c./d.c. vacuum -tube radio instant 
sound. How? It's simple. 

If you insert a diode (D1) in series 
with the receiver's line cord and leave 
the receiver turned on, approximately 
half the line voltage will be available 
for the heaters of the tubes in the re- 
ceiver. And this is exactly what is done 
in the "Instant Sound Control Box." 
When SI is in the STANDBY mode, the 
tube heaters are partially "warmed." 
Therefore, flipping switch S1 to ON brings 
them to full efficiency very quickly. 

The parts are few, and easy to hook 
up. Diode D1 is rated at 2 amperes at 
200 PIV minimum, resistor RI at'/ watt. 
Switch SI can be any s.p.d.t. toggle 
switch rated at 125 volts a.c. or more. 

t 

Give Your 
Radio 
Instant 
Sound 

By JAMES A. FRED 

Assemble the parts in a 4" x 21A" x 
1514" aluminum chassis box (Bud CU - 
2102A), and wire them as shown, care- 
fully avoiding shorts to the box. Plug 
the box's line cord into a 117 -volt outlet, 
and plug the receiver into jack J1. 

If sound at a low volume is heard from 
the receiver with Si in the STANDBY 
position, reverse the plug from the radio 
in jack J1. Now D1 in the "control 
box" and the diode or rectifier tube in 
the receiver are "bucking," and no plate 
voltage can be rectified. But flip S1 to 
ON, and whamo instant sound. 

Although neon bulb 11 isn't really 
necessary, it does provide a visual re- 
minder that the radio is "warmed up," 
and ready whenever you need it. -3[0 

Parts shown in diagram above are readily 
available. Photo below shows "Instant 
Sound Control Box" connected to table ra- 
dio and set at STANDBY. Caution: don't 
connect box to clock radios or radios hav- 
ing power transformers-pulsed d.c. from 
D1 will b.rn out the clock or transformers. 

a . 
+.. WO; 
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On the 
Citizens Band 
with MATT P. SPINELLO, I8W4689, CB Editor 

MUCH water flowed over the CB dam MUCH 
year-most of it good, some of 

it bad. Fortunately, the "good" promises 
a gigantic increase, whereas the "bad" 
seems to have created a legal means by 
which it will-in time-eliminate itself. 

Whether it was used to aid in parade 
traffic, assist search parties, track down 
criminals, or rush home after a mobile 
10-33 call announced Junior's tumble 
down the basement stairs, the Citizens 
Band has cut a definite notch in the 
communications spectrum. It has solved 
a voluminous number of problems for 
the business man, including bringing his 
operating costs down with less mileage 
and vehicle wear -and -tear. 

The harassed farmer, the stranded mo- 
torist, the accident victim, or the wife 
with the reheated supper-all realize 
the value of the band, and its poten- 
tialities. This is to say nothing of the 
thousands of CB'ers who have organized 
or joined with rescue groups, Civil De- 
fense organizations, sheriff's patrols, and 
other civic or governmental associations. 
It sort of makes a person wonder how 
long it'll be before new autos will auto- 
matically come equipped with CB trans- 
ceivers, much as they are with broad- 
cast receivers today. 

At the CB jamboree held by 
the Marshall (Texas) CB Club 
last summer, there were draw- 
ings for 47 prizes. The grand 
prize was a CB transceiver 
won by Anson G. Jones, shown 
here on the right. Club pres- 
ident Fred Sudduth is announc- 
ing the winner as Barney 
Woods, vice-president, makes 
the presentation. James Abney, 
secretary -treasurer, is at the 
left. See "Club Chatter" on 
page 99 for more details on 
the Marshall CB Club and its 
first jamboree. (Photo courte- 
sy Marshall News Messenger) 

Need a License? If you're in the process 
of applying for a CB license, new or re- 
newal, keep in mind that when Father 
Time walks out the door on December 
31st, he takes FCC Form 505, SEPTEM- 
BER 1958, with him! This form cannot 
be used in 1963 for any of the Citizens 
Radio Service Classes (A, B, C, D) . The 
old form has been replaced by FCC Form 
505, APRIL 1962, and covers Classes B, 
C, and D. Applicants for a Class A li- 
cense must use FCC Form 400. 

Be sure to fill out the work sheet on 
the new form in pencil first so that any 
mistakes you may make can be easily 
erased and corrected. Then fill out the 
actual application form, using a type- 
writer. Read it over carefully upon com- 
pletion, then sign it, and mail it to the 
"Federal Communications Commission, 
Gettysburg, Pa." 

Although the new form has been sim- 
plified considerably and no longer re- 
quires a notary seal, you are still bound 
by the laws governing CB radio and are 
required to read and understand the pro- 
visions of a current copy of Part 19, the 
Citizens Radio Service Rules. This is 
in Volume VI of the FCC Rules and 
Regulations, and can he purchased by 
sending $1.25 to the Superintendent of 

r- 
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Documents, Government Printing Office, 
Washington 25, D.C. 

If there is any question in your mind 
regarding any part of the new FCC Form 
505, read Julian (2W5115) Sienkiewicz's 
article, "New Form for CB," which ap- 
peared in the August, 1962, issue of 
POPULAR ELECTRONICS. His explanation 
of each phase of the new application 
form will all but fill it- out for you. 

AII;Transistor Transceiver. Here's a 
beauty that should,,create a lot of "talk"! 
Approved by both the FCC and DOT 
(Canada's Department of Transport) , 

the Cadre 510 all -transistor CB trans- 
ceiver offers five crystal -controlled trans- 
mit/receive channels. With the maximum 
Class D transmitting power authorized 
by the FCC, the new 5 -watt unit utilizes 
18 transistors and 8 diodes, and is also 
adaptable for field use in its own port- 
able power pack with rechargeable bat- 
teries. Audio power output is a full 2.5 
watts. 

The 510, made by the Commercial 
Products Division of Cadre Industries 
Corp., Endicott, N. Y., has been engi- 
neered for maximum channel selectivity 
and adjacent channel rejection. Other 
features include a dynamic push -to -talk 
microphone; a frequency stability of 
0.005%; low current drain for prolonged 

tpa 
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battery life; adjustable squelch for noise - 
free standby reception; and a noise lim- 
iter which automatically rejects ignition 
and other electrical interference for clear 
reception at all times. The 510 can be 
kept "on" safely all day with no heat 
problem, and no concern for tube burn- 
out. 

Finished in a brushed aluminum and 
charcoal styling, the Cadre transceiver 
has a built-in dual power supply (12 
volts d.c./110-220 volts a.c.). It can 
easily be installed in any size or make 
automobile, truck, aircraft, or boat. 

Walkie -Talk. Here's a boost for the lit- 
tle guys! A new Mark "Heliwhip" an- 
tenna for CB hand-held transceivers has 

been introduced by the B & K Division of 
the Dynascan Corp. (1801 West Bell 
Plaine Ave., Chicago 13, Ill.) 

Designated as the HWP, and priced at 
$7.20, the light, flexible antenna has twos 
lengths -12 or 18 inches. However, the 

HWP gives more pow - 
Jo. er and greater trans- 

mission and reception 
range than many 
longer antennas. The. 
short length also helps_, 
to eliminate antenna 
breakage-. 

A universal base 
makes the HWP easy 
to use with any model 

1 hand-held unit. It can 
be mounted directly 
on the existing col- 
lapsed whip. Top - 
loaded, 50 -ohm design 
and exclusive Mark 
"Static Sheath" plas- 
tic covering help in- 

sure maximum efficiency of the antenna 
with little interference. 

More on Antennas. As you may already 
know, the antenna just discussed is but 
one of a vast number of antennas now 
available that are quite different from 
the simple quarter -wave whip, ground 
plane and coaxial styles which have 
been so popular. Many of them are "ex- 
tended" types, quite a bit longer than a 
quarter wave. Some are even half -wave 
units, while others are s -wavelength 
long. Just how do they work? 

If we examine a half -wave or ass -wave 
vertical antenna, we find that the input 
impedance of such a device can be rather 
complex. A nice, simple, half -wave 
horizontal antenna, center -fed, exhibits 
a nice, simple, 72 -ohm, pure resistive im- 
pedance at the frequency for which it is 
cut. The impedance of a vertical half- or 
313 -wave antenna, on the other hand, is 
made up of capacitive and inductive 
components; it can be difficult, if not 
impossible, to nail down at one partic- 
ular value-especially a value which will 
match the output of a standard trans- 
ceiver. 

The answer lies in the "matching" de- 
vice used by the manufacturer. Whether 
it be a coil, series capacitor, or a com- 
bination of both, you can be certain that 

(Continued on page 98) 
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WHAT SWR'S 

WHENEVER hams talk about anten- 
nas, you hear a lot about stand- 

ing waves and standing wave ratios 
(SWR's). Everyone will agree that a 
low SWR-sometimes referred to as 
VSWR or voltage standing wave ratio- 
is good and that a high SWR is bad. 
But the meaning of these terms is not 
well understood by many hams. 

Radio -frequency transmission lines all 
have characteristic impedances, deter- 
mined by their construction. For exam- 
ple, the nominal impedance of RG-8/U 
and RG-58/U is 52 and 53.5 ohms 
respectively; that of common TV twin - 
lead is 300 ohms, and that of air - 
insulated two -wire transmission line is 
usually between 400 and 700 ohms. 

If you connect a transmitter to one 
end of a transmission line and a load 
equal to the line impedance to the other 
end-such as a 50 -ohm load to a 50 -ohm 
line-there is a perfect match between 
the two and the SWR is said to be 1:1. 
This is true whether the load is a 50 -ohm 
resistor or an antenna with the equiva- 
lent resistance of 50 ohms. So, for any 
other value of load resistance, there is 
obviously a mismatch between line and 
load. 

A mismatching of line and load results 
in the load accepting part of the power 
traveling up the line from the transmit- 
ter (incident power) and the remainder 
being reflected back down the line (re- 
flected power). These incident and re- 
flected waves traveling simultaneously in 
opposite directions on the transmission 
line produce standing waves of voltage 
and current every 'JA wavelength from 
the antenna end of the line. The ratio 
between the maximum and minimum val- 
ues of these incident and reflected waves 
is called the "standing wave ratio." 

By HERB S. BRIER, W9EGQ 
Amateur Radio Editor 

ARE ALL ABOUT 

To calculate the SWR, you can use the 
formula: SWR = (El -{- E.,)/(El - 

E0) ; where E, is the voltage of the inci- 
dent wave and E0 is the voltage of the 
reflected wave. This formula will also 
hold true for SWR calculations using in- 
cident and reflected current, instead of 
voltage. 

Due to natural line losses, SWR's at 
the load end of the transmission line are 
greater than at the end nearest the sig- 

Novice Station of the Month-, 

4 

This month's prize-winning photograph 
comes from Santurce, Puerto Rico. It was sent 
in by Gabriel Fuentes, III, WP4BJD, who can 
testify that having a "rare" call -sign really 
helps. In two months, he has made over 200 
contacts, and the QSL cards are still rolling 
in! Gabe's equipment includes an EICO 723 
transmitter; two receivers-a Mosley CM -1 and 
a Lafayette HE -30; and two antennas-a 2 -ele- 
ment, '15 -meter beam and a vertical. 

Gabe will receive a one-year free subscrip- 
tion to P.E. for his photo. If you would like 
to try for a similar award, send us a picture 
of your station-preferably showing you at 
the controls, and include with your entry some 
information about yourself, your equipment, 
and your activities. You may be one of the 
lucky winners. Nonprizewinning photos will 
also be published as space permits. Entries 
should be sent to Herb S. Brier, Amateur Radio 
Editor, POPULAR ELECTRONICS, P.O. Box 678, 
Gary, Indiana. 
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If you've been finding it difficult 
to make contacts in Nevada, and 
wondering if there really are any 
hams there, these photos of Tony 
Morgan, KN7TRG (below), and Bill 
Gotwalt, KN7TNY (right), should 
remove any doubt. They mail their 
QSL cards from Las Vegas. (See 
News and Views item on page 97.) 
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nal source. Thus, in order to get a true 
picture of the SWR, measurements 
should be taken as close to the load end 
as possible. 

All transmission lines have some nat- 
ural line losses, which are at a minimum 
when the line is matched and increase as 
the SWR increases. High SWR's also 
tend to decrease the power that a line 
can safely handle. It is for these rea- 
sons that lines should be matched and 
SWR's held to a minimum. 

Learning all about standing waves re- 
quires a lot of "hairy" mathematics and 
r.f. transmission line theory-which 
really isn't necessary to get the most out 
of your antenna feed system. However, 
if you do want to go into the subject in 
greater detail than we have done here, 
there are a number of good books avail- 
able on the subject-such as the ARRL 
"Antenna Handbook." 

Navy MARS. The Director of Naval 
Communications, Rear Admiral Bernard 
F. Roeder, has recently announced plans 
to organize a Navy Military Affiliate 
Radio System (Navy MARS) similar to 
existing Army and Air Force MARS. 
If you are interested, write to the Di- 
rector, Navy MARS, Office of Naval 
Communications (0P-94), the Pentagon, 
Washington 25, D. C., and ask for fur- 
ther information. 

Keying Monitor. As do most hams who 
operate primarily on c.w., you probably 
use your receiver, instead of a keying 
monitor, to tell whether or not your 

transmitter is keyed. This usually works 
pretty well when you're on the frequency 
of the station being worked, but things 
get a bit complicated when the two sta- 
tions are on different frequencies. A key- 
ing monitor would solve your problem. 

The odd thing is that you may already 
have a good keying monitor around 
without even realizing it. If you have a 
small BC receiver in the shack, try plac- 
ing it near your transmitter and care- 
fully tune it as you key the transmitter. 
Chances are you'll hear the transmit- 
ter's signal at umpteen spots on the re- 
ceiver dial. Presto! You've got a keying 
monitor. 

The theory behind this little trick is 
that the transmitter's signal beats with 
the harmonics of the receiver oscillator 
to produce "difference" signals at vari- 
ous points on the receiver dial. Because 
the receiver oscillator harmonics are 
quite weak, the receiver must be placed 
close to the transmitter to produce us- 
able beats. 

Our thanks go to Perry Gorchov, 
WN4FRO, for reminding us of a moni- 
toring system we hadn't thought of for 
years. 

MULTI -BAND ANTENNA COUPLER 

The bandswitching (3.5- to 29.7-mc.) 
antenna coupler described here this 
month ís an improved version of a cou- 
pler which was covered in a previous 
"Across the Ham Bands" column (Au- 
gust, 1961). This improved coupler (see 
photo) will feed r.f. power into virtually 
any ham antenna-long-wire, multi - 
band doublet, etc.-and at the same time 
match the impedance of the antenna to 
the 50- to 75 -ohm output impedance of 
most ham transmitters. 

Switch Si and capacitor C2 are de- 
signed to handle the r.f. power of a 500- 

7B POPULAR ELECTRONICS 



LI L2 

e!! 

PARTS LIST 

C2 

INSULATED 
SHAFT COUPLING 

;,---- 
islaww 

CI 

CI -1100-1500 µµJ. variable capacitor (Mil- 
ler 2113 with 3 ganged 365-µµf. sections 
wired in parallel, or equivalent) 

C2-150-1.44. variable capacitor (E.F. Johnson 
150E45 or equivalent) LI-7 turns of #14 enameled wire wound over 
center of L2-see text 

L2-46 turns of #12 wire, 21/2" in diameter, 6 
turns per inch (B&IV 3905-1 or equivalent) 

S1 -2 -pole, 2 -section, 4 -position ceramic switch 
(Centro/ab 2005 or equivalent) 

J1-Chassis-type coaxial connector (A nn phenol 
83-1R or equivalent) 

J2, 13-Feedthrough insulator (E.F. Johnson 
135-40 or equivalent) 

1-10" x 14" x 3" aluminum chassis (Bud AC - 
414 or equivalent) 

1-11/2" x 1" x ;he" plastic sheet, to be cut into 
four 1" x %" x Via" strips-see text 

Misc.-Stand-off insulators, knobs, #14 wire. 
coil clips, shaft couplings, hardware, Duco 
cement, etc. 

watt, plate -modulated AM transmitter, a 
1000 -watt c.w. transmitter, or a 2000 - 
watt SSB transmitter. However, for 
transmitters of lesser power, Si and C2 
can be replaced by parts with lower rat- 
ings, which will also offer a saving in 
space. 

Construction. The interior of a stand- 
ard 10" x 14" x 3" chassis will accommo- 
date the parts of the coupler handily. A 
similar chassis can be used, if desired, 
as a shield and dust cover. 

Before mounting coil L2, cement four 
plastic strips, approximately 1" x n118" x 
'An" (cut from the cover of a plastic 
parts or similar box) , to the plastic ribs 
at the center of the coil. Wind coil LI 

SI 

' 
.4 

POS 

3 
4 

METERS 

80 
40 
20 

LI 

Capacitor Cl is a 4 -ganged 
unit in the multi -band antenna 
coupler shown here, but any 
variable capacitor with a ra- 
tirg of 1100-1500 µµf. will do. 
Also note the use of insulated 
shaft coupling for capacitor C2. 

A2 
SiA 

J4 

J2 

3 

Because of the number of taps on coil L2, be es 
pecially careful to dress the leads so they won't 
short to the coupler chassis or to each other. 

over these ribs and hold it in place with 
additional cement, making sure that the 
two coils don't short together. Now wire 
the unit as shown in the schematic, but 
leave the wires from switch Si to coil L2 
unattached for the present. (These #14 
enameled wires should be about 10" long 
and will be connected later.) 

It is very important that care be taken 
during the adjustment procedure that 
follows. The transmitter, which is 
turned on for certain measurements to 
be taken, MUST BE TURNED OFF for 
the adjustment of the coil clips. Failure 
to follow this procedure can result in a 
lethal shock. 

(Continued on page 96) 
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Transistor 
Topics 

y '1 

By LOU GARNER, Semiconductor Editor 

ACCORDING to the calendar, it is once 
again time for your Semiconductor 

Editor to tote up his "score" on the pre- 
dictions he made for the year just ended. 
And it is also the time when he tradi- 
tionally sticks out his editorial neck in 
making new predictions for the year 
ahead. 

First, let's take a look at last year's 
score, baseball fashion. In January, 1962, 
we predicted: 

Tunnel diodes at tube prices or less 
-home run-according to a late catalog, 
tunnel diode types 1N3651 and 1N3652 
net for under $2.50 each ; by comparison, 
many receiving tubes net for over $2.50, 
with types such as the 6AN4, 6BG6-G, 
and 12AL8 selling for over $3.00. 

Transistorized CD gear for fallout 
shelters and personal use-home run- 
a number of such units have been of- 
fered. but with the general decline of in- 
terest in fallout shelters, there was a 
corresponding lack of interest in protec- 
tive instruments. 

A transistorized stereostethoscope for 
doctors-home run-such an instrument 
is now being produced by MED Electron- 
ics, Alexandria, Va. 

High -frequency, medium -power tran- 
sistors for under $5.00-home run- 
types 2N337 and 2N706 have good r.f. 
characteristics and power ratings in ex- 
cess of 100 mw., yet both net for under 
$5.00 each, according to Lafayette's lat- 
est catalog. 

Silicon transistors for hobbyists at 
prices under $2.00-home run-Texas 
Instruments' TI -480, TI -481, TI -492, 
TI -493, and TI -496 are all silicon types, 
and all net for under $2.00 each in small 
quantities. 

A medium-priced (under $350.00) 
transistorized oscilloscope-strike out- 

I'm afraid I was too optimistic on this 
particular item. 

A new type of transistor or semi- 
conductor device based on the use of 
crystalline carbon (diamond)-double- 
such a device has been developed, but has 
not yet been placed in commercial pro- 
duction. 

An increase in the use of transistors 
in hi-fi equipment-home run-Harman- 
Kardon, Heath, Knight (Allied Radio), 
Lafayette Radio, Radio Shack, and 
Transi-Tronics are but a few of the firms 
offering transistorized stereo amplifiers, 
and several firms are producing tran- 
sistorized FNI tuners . 

A drop in the number of firms offer- 
ing transistorized CB "walkie-talkies"- 
double-while a variety of these units 
are being offered, many are imports 
rather than of domestic manufacture. 
A number of U. S. firms have discon- 
tinued production of these instruments, 
as predicted, due primarily to the com- 
petition offered by low-cost imports. 

The introduction of a transistorized 
personal small -arms detector-home run 
-such a unit is now in production and 
is available to police officers, detectives, 
the military, and industrial security 
guards. 

A U.S.-sponsored "moon -shot" car- 
rying a transistorized TV camera- 
triple-such a "shot" was made, but un- 
fortunately the clock circuits failed, so 
we hesitate to score a "homer" here. 

Total score: one strike -out, two dou- 
bles, one triple, and seven home runs in 
eleven times at bat. Pretty fair in most 
leagues! 

Things To Come. There appears to be a 
slight crack in my trusty crystal ball, 
but anyway here goes! 

In 1963, watch for: an increased use 
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POLARIZED 
OUTPUT 

t 

Fig. 1. Modified "polarity reverser" suggested by 
readers Dave Coleman and Dr. Joseph B. Rogoff. 

of field effect transistors, with moderate - 
price units available for hobbyists ... the 
introduction of a fully transistorized in- 
tegrated FM -stereo tuner and stereo 
amplifier . . . tunnel diodes selling for 
less than one dollar ... production of a 
transistorized ultra -violet flashlight . . . 

development of a completely new semi- 
conductor device, neither transistor nor 
conventional diode ... an upswing in the 
use of integrated and modular circuits, 
among hobbyists as well as manufactur- 
ers ... the production of "jewelry -type" 
transistorized products-receirers, for 
example, suitable for use as dress accesso- 
ries . . . introduction of a variety of 
solid-state automobile accessories, both 
as standard and optional equipment for 
1964 models, including a greatly in- 
creased use of transistorized ignition sys- 
tems . . . new semiconductor -operated 
appliances and controls for the home .. . 

and the introduction of a transistorized 
intrusion alarm system which utilizes an 
entirely new principle of operation! 

Readers' Circuits. We've received notes 
from a number of readers suggesting a 
modification in the "polarity reverser" 
circuit submitted by Don Petro and fea- 
tured in our July 1962 column. As you 
may recall, Don's circuit was designed 
to insure the application of proper d.c. 
polarity to inverter and power converter 
circuits, regardless of the polarity of the 
power source. 

The most popular circuit submitted is 
illustrated in Fig. 1. This arrangement 
was suggested by a number of readers, 
including Dave Coleman ( 12th Ave. and 
Russ Blvd., San Diego 2, Calif.), who is 
an electronics instructor at the San 
Diego High School; and Joseph B. 
Rogoff, M.D. (136 W. 16th St., New 
York 11, N.Y.) . 

ANT. Fig. 2. Circuit for AM receiver using 
both npn and pnp transistor types. 

02 
2N107 

36CI 5yy1. 

2NI01 7o 

The circuit's operation ís quite easy 
to follow. Assume, first, that the source 
voltage is applied so that terminal "A" 
is negative and terminal "B" positive. 
In this case, the diode (D1) is biased in 
its non -conducting direction, and little 
or no current can flow through the relay. 
The relay remains "open," as shown, 
and the negative input terminal is con- 
nected to the negative output terminal- 
that is, terminal "A" to the "-" output 
terminal. Similarly, terminal "B" is con- 
nected through the relay contacts to the 
"-r" output terminal. 

Suppose, now, that the source voltage 
is applied so that terminal "A" is posi- 
tive and terminal "B" is negative. In 
this case, DI is biased in its forward di- 
rection and the relay closes. Again, the 
positive input terminal ("A" in this 
case) is connected to the "+" output 
terminal and the negative input terminal 
("B") to the "--" output terminal. 

The unit itself can be assembled in a 
small Minibox or similar case, with the 
choice of relay and diode depending on 
supply voltage and currents to be han- 
dled. Typically, a Potter & Brumfield 
MR11D relay might be used, along with 
a 10B4 silicon diode ( International Recti- 
fier). 

Complementary circuits are quite fas- 
cinating. Utilizing the similar but oppo- 
site characteristics of npue and pnp 
transistors, these circuits permit multi- 
stage, direct -coupled arrangements with 
a minimum of components. This month 
we are featuring two such circuits-a 
simple receiver and an easily built code 
practice oscillator (CPO). 

Submitted by reader Peter Blicher 
(345 Judges Lane. N. Plainfield, N.J.), 
the receiver circuit illustrated in Fig. 2 
is designed to tune the AM broadcast 

January, 1963 81 



Fig. 3. Two transistor code practice oscillator 
circuit submitted by reader Bill Mayette. The de- 
vice operates a speaker, and changing the value of 
feedback capacitor Cl will vary its pitch or "tone." 

band. Coil L1 is a standard transistor 
ferrite loopstick antenna coil (such as 
Lafayette MS -299) , Cl a conventional 
365-µp_Í. tuning capacitor, Q1 a 2N170 
npn transistor, and Q2 a 2N107 pnp unit. 
Standard, moderate -impedance (500 to 
5000 ohm) headphones are used, while 
the 4.5- to 6 -volt battery (BI) can be 
a single unit or several penlight cells 
connected in series. A moderately long 
external antenna is required for maxi- 
mum sensitivity. 

In operation, r.f. signals picked up by 
the antenna are selected by tuned circuit 
Ll/C1 and applied to Q1, which serves 
both as a detector and audio amplifier, 
and, in addition, provides Q2's base bias 
current. Transistor Q1's output signal is 
amplified further by Q2 and applied to 
the headphones which serve as Q2's col- 
lector load. 

The receiver itself can be assembled 
on a small chassis, on an etched circuit 
board, or on a fiber or plastic base, de- 
pending on individual preferences. 
Neither circuit layout nor lead dress 
should be critical. 

The CPO circuit shown in Fig. 3 was 
submitted by reader Bill Mayette (8710 
Wilson Ave., Baltimore 14, Md.) . De- 
signed for speaker operation, Bill's cir- 
cuit employs npn (Q1) and pnp (Q2) 
transistors in a direct -coupled, comple- 
mentary configuration. With this ar- 
rangement, Q2's base/emitter circuit 
serves as Ql's collector load, while Q2's 
base bias is furnished through Q1's 
emitter/collector circuit. 

In operation, Q1's base bias is fur- 
nished through R1, while TI's primary 
winding serves as Q2's collector load. 

Capacitor Cl provides the feedback 
needed to start and sustain oscillation ; 

operating power is furnished by B1, 
controlled by the key. 

Standard components are used in this 
device. Transistor Q1 is a 2N170; Q2, a 
2N107. The output transformer, Tl, is 
a UTC Type SSO-10 or equivalent. Re- 
sistor RI is a 1A -watt unit, and Cl is a 
small disc ceramic capacitor. Bill indi- 
cates that he has used battery voltages 
ranging from 0.5 to 4.5 volts without dif- 
ficulty, but he recommends that the 
higher voltage be used for maximum vol- 
ume. Any PM speaker with a 3-4 ohm 
voice coil is suitable, although the larger 
speakers are generally more efficient. 

A number of circuit changes can be 
made to suit individual needs. Transis- 
tors Q1 and Q2 may be interchanged, 
for example, if the battery polarity is 
reversed. The instrument's tone (pitch) 
can be changed by using larger or small- 
er values for Cl. In addition, R1's value 
has a definite effect on tone; if you wish, 
you can replace this component with a 
100,000 -ohm fixed resistor in series with 
a 50,000 -ohm potentiometer to provide a 
continuous "pitch" control. 

Modules, Anyone? Our prediction of an 
increased use of modular circuits by 
hobbyists (see p. 81) is well on its way 
to reality with the introduction of self- 
contained transistorized AM tuner and 
audio amplifier modules by Lafayette 
Radio (111 Jericho Turnpike, Syosset, 
L.I., N.Y.) and Winco Electronics, Inc. 
(10807 Lyndon Ave., Detroit 38, Mich.) . 

respectively. Both units are designed to 
be used alone or in combination with 
other modules, depending on individual 
needs. 

The Lafayette tuner, Model PK-633, is 
essentially a three -transistor superhet- 
erodyne circuit covering the AM broad- 
cast band. It comes completely as- 
sembled on an etched circuit board, 
including a large tuning dial and built-in 
ferrite antenna. Designed for operation 
on a standard 9 -volt battery, the PK-633 
measures 2" x 4" x 13/4" overall with its 
mounting brackets. It sells for $7.95, 
plus postage. 

Dubbed the "Mity-Amp," the Winco 
audio amplifier module is an encapsu- 
lated unit measuring approximately 2" 
x 31/" x ' overall. Designed for opera - 

(Continued on page 110) 
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Monthly 
Short Wave 

Report 
By HANK BENNETT, W2PNA/WPE2FT 

Short -Wave Editor 

SHORT-WAVE STATIONS OF BOLIVIA 

BOLIVIA is one of the most difficult of 
the South American countries to log 

on the short waves. The fact that there 
are only a handful of stations on the air, 
coupled with an almost complete absence 
of English, makes the problem of identi- 
fying these stations a trying one. The 
following is a special report containing 
a few tips that may help you to log 
some of them. 

This report was compiled by Jack Per- 
olo, PY2PE1C, Sao Paulo, Brazil, who 
recently supplied us with a Guatemala 
station listing (see May and June, 1962, 
issues). Since virtually all of the sta- 
tions below broadcast in Spanish, it is 
recommended that you tune very care- 
fully for the slogans during station 
breaks. The number, in each case, in- 
dicates the frequency in kilocycles. 

4785 R. Indoamerica, CP-53, Potosi. Still un- 
listed in 1962 World Radio Handbook, 
but logged ds early as mid -1961 on 
6202 lcc. Recent tuning shows world 
news bulletin in Spanish at 2131, 
Latin American pop tunes to 2206 
s/off. At times, call of CP-54 may 
be given. Heavy Morse QRM usually 
encountered on this frequency. Two 
reports to station not verified. 

4826 R. Grigota, CP-24, Santa Cruz de la 
Sierra. Heard since last February 
with many commercials and Latin 
American pop tunes. Programs often 
relayed from local theaters or gym- 
nasiums on Sundays. S/off between 
2200 and 2230 with consistently good 
signal but with QRM at times from 
Rhodesia on 4828 kc. ID infrequent; 
may, at times, be given as CP-70. 

4985 R. La Cruz del Sur, CP-75, La Paz. 
Noted around 0000 mostly with reli- 
gious programs. Power: 5 kw., days; 
10 kw., nights. Schedule reads: Sun- 
days at 0615-2200; weekdays at 0600- 
1300 and 1730-2200. No mention made 

recently of 15,390-kc. channel an- 
nounced by station early in 1962 as 
opening in June, 1962; nor has new 
channel been heard. Verification by 
letter. 

5757 R. Sumajorco, Potosi. Noted on this 
frequency despite announced frequency 
of 5750 kc. No call heard. S/off time 
very seldom varies from 2200-2202. All - 
Spanish, pop tunes featured, no com- 
mercials. S/on time given as 0400. 
Unverified after three reports. 

5860 R. Nacional, La Paz. One of the best 
Bolivian signals. Only Latin Amer- 
ican pop tunes, request or greeting 
programs, political talks presented; 
no commercials; all -Spanish. ID and 
time check given on the half hour, 
heard to as late as 2245. No veries 
after four teports. 

5955 R. Pio XII, Siglo XX. On the air 
since mid -1961. Formerly on 5980 kc.; 
now listed as being on 5950 lcc. All - 
Spanish, with very few ID's. World 
news given at 1825; close at 2300. 
Reports in 1961 verified. 

5962 R. Corocoro, Corocoro. Opened in 
July, 1962; rather weak signal. Dance 

J 
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Paul Pietras, WPE1DB-I, of East Greenwich, 
R.I., does his DX'ing with a Hallicrafters 
S -38E receiver and a 75' long-wire antenna. 
To date, WPE1DBH has logged 50 countries. 
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Equipment in the listening post of Luther (WPE3DLV) 
and Richard (WPE3DVM) Knight, of Baltimore, Md., 
includes two Hallicrafters receivers -an S120 and 
an S-95 "Civic Patrol." Their antennas are a 66' 
doublet and a 50' long-wire. The two Knights have 
a record of 8 countries vertified out of 17 heard. 

music heard around 2140. S/off time 
varies from 2205 to 2210. 

6125 R. E1 Condor, CP-15 (new address: 
Av. Camacho 1471, La Paz). Caution 
needed in logging; they may often ID 
as R. Universidad, Potosi. ID and 
time check given on the half hour. 
Their slogan -La Voz del Ferroviario 
-also used by other stations. Normal 
s/off time is 2335, with full ID and 
IS consisting of a starting steam 
locomotive. S/on time listed as 0600. 
Verification received not stating power 
but informing that s/on time is later 
on Mondays, Wednesdays, and Fridays 

because of power limitations -which 
may explain why their signal fades so 
badly. 

6270 R. Amauta. CP-9 (new address: Casil- 
la 586, La Paz; Lucy Saavedra Perez, 
Director). Closes daily at 2220 after 
news bulletin at 2200 and world news 
at 2215. May drift to as low as 6256 
kc. near closing time. Verification, 
after two reports, listed power as 850 
watts. 

6301 R. Libertad,. CP-30, Santa Cruz de la 
Sierra (new address: Casilla 543). 
Widely reported despite low power of 
150 watts. Slogan: La Voz de los 
Trabajadores. May drift as high as 
6307 kc. Daily s/off, 2200-2205. 

9200 R. Sucre, Sucre. Back on the air after 
being off for almost a year. Noted 
Sundays from 1540 with children's 
show, followed by newscast in Spanish. 
S/off time, 1730; return at 1800 an- 
nounced. Also noted irregularly dur- 
ing the week around 2100 with com- 
mercials and pop tunes. Extremely 
difficult to tune due to drifting. 

Many thanks to PY2PE1C for sup- 
plying us with the data on the above sta- 
tions. For information on CP-38, which 

(Continued on page 112) 

ENGLISH -LANGUAGE NEWSCASTS TO NORTH AMERICA 

All of the stations below specifically bean English -language newscasts 
to the U.S.A. The times may vary a few minutes from day to day - 

COUNTRY STATION FREQUENCY (kc.) TIMES (EST) 

Australia 
Bulgaria 
Czechoslovakia 

Denmark 
East Congo 
Hungary 

Italy 
Lebanon 
Netherlands 

Portugal 
Spain 
Sweden 

Switzerland 
USSR 

West Congo 
West Germany 

Melbourne 17,840, 
Sofia 9700 
Prague 15,285, 

9550, 7345 
Copenhagen 9520 
Leopoldville 11,755 
Budapest 11,890, 9833, 9770 

9833, 9770, 7220 
Rome 11,905, 9575 
Beirut 15,295 
Hilversum 11,730, 9715, 6020 

6035, 5985 
Lisbon 9740, 6025 
Madrid 9360, 6130 
Stockholm 17,840 

11,805 
Berne 11,865, 9535, 6165 
Moscow 12,030, 11,960,11,870, 

11,820, 11,730, 9720, 
9680, 9650, 9630, 9620, 
9570, 7320, 7290, 7180, 
7170, 7150 

Brazzaville 11,725 
Cologne 11,795, 9735 

9605, 6145, 
9735, 6110 

15,315 2030, 2130, 2230 
1900, 2000, 2300 

11,990, 9795, 2000, 23301 

2100, 2230 
1630, 2100, 2230 
1900 
2230 
1930, 2205 
1600 
1630 (ex. Sun.) 
2030 (ex. Sun.) 
2105, 2305 
2215, 2315, 0015 
0900 
2045, 2215 
2030, 2315 
1700, 1900, 2000, 2100, 

2300, 0000, 0040 

2015 
1530 
1920 
0000 

1. At 2330. 11,745 kc. replaces 15,285 kc. 2. Not all channels are in use at any one time. 
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Stereotaped New Year 
a Carl and Jerry Adventure 

IT WAS early afternoon on the last day 
of the year. Carl and Jerry, home 

from college for the holidays, were loung- 
ing in the living room of their favorite 
young -woman neighbor, listening to the 
stereo tape recorder she had received 
for Christmas. 

"That's certainly a fine recorder, 
Norma," Jerry said when the prere- 
corded tape ended and she switched off 
the instrument. 

"Yep," Carl agreed, his words a little 
blurred by a mouthful of Norma's home- 
made fudge, "that stereo really makes 
everything sound alive and real and 
right here-say, there goes Mr. Gruber 
for his walk. Do Jerry and I imagine it, 
or has our old friend lost some of his 
zing lately? 

"I've always admired him for being 
such a non -typical old man," Carl went 
on, before Norma had a chance to an- 
swer. "None of that living -in -the -past 
stuff for him. Instead of reading the obit- 
uary and the 'fifty -years -ago' columns, he 
reads science -fiction; and he knows more 
about recent developments in space ex- 
ploration than either of us. We both feel, 
though, that he isn't himself this vaca- 
tion. He hasn't been picking our brains 

for things we've learned in the labs down 
at Parvoo, and he showed only faint in- 
terest in the university's new nuclear 
reactor. That just isn't Mr. Gruber." 

"I intended to talk to you about him," 
Norma said. "For one thing, he misses 
you fellows a lot when you're away at 
school. On top of that, the bad winter 
weather has kept him cooped up in the 
house. At any rate, there has been a 
change in his outlook. I didn't realize 
how much of a change until Mrs. Gruber 
told me yesterday that he isn't going to 
stay up tonight and welcome the new 
year in. He says New Year's Eve cele- 
brations are for young people with a 
future ahead of them, not for old people 
who have only the past. You both know 
what an enthusiastic holiday -keeper he 
has always been up to now." 

"I'll say!" Jerry exclaimed. "It just 
won't be New Year's Eve if Mr. Gruber 
doesn't turn loose that old 10 -gauge 
Baker shotgun of his at the stroke of 
midnight. He's been shooting it off ever 
since I can remember. This is serious. 
We've got to do something about it." 

"I'm not sure there's anything we can 
do," Norma replied. "Mrs. Gruber is 
plenty worried, and she has done her 
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best to talk him out of this mood with 
absolutely no success." 

"It will take more than talk," Jerry 
said slowly and thoughtfully. "But I've 
got a kind of half-baked idea. You have 
any plans for tonight, Norma ?" 

"None I won't cancel to get in on one 
of those fiendish schemes you two dream 
up," she said promptly. "Some of the 
girls from the office are planning on 
taking in a midnight show, but you can 
count me in on anything you have in 
mind for Mr. Gruber." 

"Good ! The first thing I want you to 
do is snag Mr. Gruber when he returns 
from his walk and hang on to him for at 
least an hour. Think you can do that?" 

"Oh, I guess my feminine charms, 
backed up by a big plate of Toll House 
cookies, might rise to the occasion. What 
are you two going to be doing?" 

"We'll be making a few changes in Mr. 
Gruber's room. Carl, you get those 
powerful little speakers from the stereo 
system in your room and bring them 
over to the Grubers' while I pave the 
way with Mrs. Gruber. Also get that roll 
of twisted -pair from the lab, and bring 
along an intercom speaker." 

He was putting on his coat while issu- 
ing these instructions, and soon both 
boys were gone, leaving Norma watch- 
ing out her front window for the return 
of Mr. Gruber. 

JERRY quickly outlined his plan to 
Mrs. Gruber, and she agreed to it 

gladly without understanding a word 

'' . . 

Lb 

of what he said. Carl came in the back 
door with a compact speaker cabinet un- 
der each arm, and the two boys went 
upstairs to Mr. Gruber's room. 

One of the matched speakers was 
placed behind some boxes on the floor of 
a clothes closet, the door of which was 
normally left open. The other was hid- 
den behind the curtain of a bookcase sit- 
ting against the opposite wall. The inter- 
com speaker/mike was placed beneath 
the bed. Leads from all three speakers 
were concealed beneath rugs and along 
baseboards until they fed out through 
the window and then across to Carl's 
bedroom window that was directly op- 
posite it. 

Heavy gray clouds, carrying a prom- 
ise of snow, had started rolling in from 
the southwest; and dusk came early. In 
fact, it was growing quite dark as the 
boys went out the back door and across 
the yards to the entrance of their base- 
ment laboratory. Just as they started 
down the steps, they saw Mr. Gruber 
come out of Norma's house and head 
for home. 

Norma came over to Carl's right after 
supper, bringing her new tape recorder 
with her. The boys had been busy round- 
ing up some stereo sound -effect records 
from their friends, and soon the three 
of them were busily engaged in a record- 
ing session. The session was interrupted 
twice for mysterious missions. Once Jer- 
ry scurried over to his house and came 
back with a basketball in the hollow of 
his arm. Another time Norma went home 

O- y.r. 
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1963 Knight -Kits' Stereo Hi -Fi 

Over 100 great do-it- 
yourself kits: Hi -Fi, 
Hobby, Intercom, 
Amateur, Citizens 
Band, Instrument- 
savings up to 50%. 

Tape Recorders 
Complete recorders, 
tape decks, recording 
and pre-recorded tapes 
at big savings. 

Transistor, FM -AM Radios 
Best buys in all types 
of compact transistor 
radios, including qual- 
ity FM -AM portables. 

Complete selection of 
components and sys- 
tems; latest all -tran- 
sistor equipment and 
Stereo Multiplex FM. 
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Citizens Band Radios 
Latest 2 -way radio-no 
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Talkies. 

CD- 
Phonographs & Records 

Big values in phono- 
graphs; latest stereo 
portables; famous - 
brand records at amaz- 
ing discounts. 

Test Equipment Ham Station Equipment 
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professional use-all I antennas-everything 
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' 
in Ham station gear. 
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