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HERE IT IS - 
Pocket -Size Walkie -Talkie 

see details p. 41 

Build Time Delay lamp 

Build 3 -in -1 Ham and CB Monitor 

Convert AM Receiver to Universal Tester 

Convert $19 Transistor Radio to Marine Band 
-z, 
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Experimenter 

For the 

p 

Enthusiast 
PRECISION a d ds For the Boat Owner 

For the 
Hi -Fi Enthus 

For the Ham 6 NEW PRODUCTS 
For the Retailer 

to the P A ©O Kit Line! 

NEWPACO B-12 

REGULATED POWER SUPPLY KIT 

Two instruments in one! A reliable 
source of variable regulated DC plate 
voltage from 0-400 volts at 150 ma, 
plus bias and AC filament voltages 

. with an exclusive 12.6 volt AC 
supply! Maximum stability. Lab -qual- 
ity PACE double -jewelled D'Arsonval 
meters. 
Model B-12 (Kit).. Net Price: $69.95 
Model B -12W (Wired) 

Net Price: $99.95 

NEW 
PACO G-15 GRID DIP METER KIT 
Truly, a hand-held electronic "jack- 
of-all-trades"-VFO; Absorption 
Wavemeter; Signal Source; field 
strength indicator plus an exclusive 
visual/aural 'on -the -air' Modulation 
Indicator. A 'must' for the ham or 
electronic technician who wants 
maximum quality at the lowest pos- 
sible cost. 
Model G-15 (Kit)... Net Price: $31.95 
Model G -15W (Factory -wired) 

Net Price: $49.95 

PACO "Instruments In Kit Form" are pro- 
duced under the auspices of PRECISION 
APPARATUS COMPANY, INC., world- 
famous manufacturer of Industrial and 
laboratory electronic test Instruments 
for over a quarter of a century. Write 
for new complete 1960 PACO Catalog, 
just off the press. 

NEWPACO T -61C AND T -61F 
SELF-SERVICE TUBE CHECKER KITS 

For the enterprising retailer who 
wants to increase his store traffic 
with this extra service. 2 models: 
Counter (7-61C illus.) and Floor (T - 
61F). 24 tube sockets, 3 simple se- 
lectors. Complete instruction data 
cards make tube -checking a 'snap'. 
Model T -61C (Kit).Net Price: $ 99.95 
Model T -61W (Factory -wired) 

Net Price: $134.95 
Model T -61F (Kit). Net Price: $124.95 
Model 1-61FW (Factory -wired) 

Net Price: $164.95 

NEWPACO L-1 
HIGH FIDELITY ULTRA -COMPACT 
SPEAKER SYSTEM SEMI -KIT 

A 'bookshelf' speaker system whose 
sound output and small size will 
astound you! So efficient, it assures 
perfect results even with low -pow- 
ered amplifiers. Response, 50-14,000 
cps. Only 151/4" x .91/4" x 81/2". 12 
lbs. Assembly -time -1 hour! 
Model L -1U (Semi -kit) In walnut 

Net Price: $24.95 
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NEWPACO TK-6 TOOL KIT 

For the kit -builder or experienced 
electronic technician, this complete 
set of precision -built English and 
American -made tools can handle any 
assembly job, large or small. In- 
cludes: diagonal cutters; long -nosed 
pliers; 40 -watt soldering iron; two 
screwdrivers; a pair of wire -strippers. 
plus see-through carrying -case 
Model TK-6 Net Price: $9.95 

NEWPACO DF -90 
TRANSISTORIZED DEPTH FINDER KIT 

An absolute necessity for protection 
against shoals, and for finding that 
elusive school of fish! Range, 0 to 
120 feet. Large, illuminated dial for 
easy readings. Operates on self-con- 
tained batteries or from ship's power 
source. Completely fungus and mois- 
ture -proof. 
DF -90 (Kit) Net Price $ 84.50 
DF -90W (Factory -wired) 

Net Price: $135.50 

SEE THESE KITS AT ALL LEADING 
ELECTRONIC PARTS DISTRIBUTORS 

DO ELECTRONICS CO., INC. 
70-31 84th Street, Glendale 27, L. I., N. Y. 

Kit Division of PRECISION Apparatus Co., Inc. 
a subsidiary of Pacotronics inc. 
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FIRST PROFESSIONAL 2 -SPEED TURNTABLE KIT! 

NEW REN-O-KUT K -34H 

STEREOTABLE WITH HYSTERESIS MOTOR! 
Assembles Quickly With Ordinary Tools! K -34H Kit is a 

professional -quality Rek-O-Kut STEREOTABLE with two 
speeds (331/2 and 45 rpm). Designed to fit narrow cabi- 
nets and bookshelves (dimensions: 125/8" x 19")! Fea- 
tures superb hysteresis synchronous motor and efficient 
belt -drive. Speed can be changed while table is rotating, 
merely by pressing a lever. Model K -34H-$59.95 net. 
Tapered base in hand -rubbed, oiled walnut-$14.95. 

Also Single -Speed (331/2 rpm) Model K -33H with hystere- 
sis synchronous motor. Only $49.94 net. With 4 -pole 
induction motor-model K-33-only $39.95 net. 

New Rek-O-Kut Micropoise Stereo Tonearm-model S-220, 
12" arm, $29.95 net. Micropoise Control assures perfect- 
ly balanced tracking. Comes with permanently attached 
plug-in cable. No soldering-no hum problem! Fast single - 
hole mounting. 16" arm, model S-160, $34.95 net. 

Improve your high fidelity system with Audax High Compliance Low Resonance Paraflex Speakers. 

31/2" Cone Type 
model A -35T 
3,000-18,000 cps. 
$9.95 

12" coaxial 
mod 

; J 35-17el000A- cps,120X 

$69.9,5 

. , 

AUDAX-Speaker División of Rek-0-Kut Company 

Biggest Sound you ever beard from a bookshelf 
'speaker! CA -60 Audax System-only 91/2" x 10" x 1$': 

Includes two 6"woof- 
ers and separate 

= tweeter in compactly - 

é 

engineered enclosure, 
finished in oiled wal- 
nut on 4 sides. $59.95 

ó ti 

\ 
Ca 

RA19 

REK-O-KUT 
STEREO HIGH FIDELITY I 

City 
J L 

Export: Morton Exporting Corp.. 458 Broadway, N. Y. C. 13, N.Y. 

Canada, Away Radio Corp., 50 WIngold Ave.. Toronto 19, Ontario 

8" dual -cone 
extended 
range- 
model A-. 80D 
55-13,000 cps. 
$29.95. 

Plus many more speakers and full sys- 

tems to suit your needs! 
New! Send for the book of 6,plans "How to Bdild Your Own 
Audax Enclosure". Complete, easy to -follow instructions for 
building handsome,acoustically.matched enclosures for your 
superb Audax speakers! 

r 
REK-O-KUT Co., Inc., Dept, PE -12 
38-19 108th St., Corona 68, N. Y. 

Please send me full information on Rek-O-Kut and 
Audax Kits. 

Enclosed is 25C for book of 6 plans "How to Build 
Your Own Audax Enclosure" 

Name 

Address 

Zone State 
J 

POPULAR ELECTRONICS is published monthly lay Ziff -Davis Publishing Compan, William B. 7.IeT. Chairman of the Board (1946- 
1t953), at 434 S. Wabash Ave., Chicago 5, III. Second-class postage paid at Chicago, Illinois. Authorized byPost Office 
Department, Ottawa, Canada. as second-cla matter. SLRSCRIPTION RATES: One year U.S. and possessions, and Canada $4.00: 

PanAmeriean Un Union Countries $4.50, all other foreign countries, $5.00. 
December, 1960 
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RADIO TV HI-FI HAM t, BROADCASTING INDUSTRIALS LAB V 
FOR VALUE, QUALITY AND PERFORMANCE! 

RCA WV -38A (K) 
VOLT-OHM-MILLIAMMETER 
only 129.95s (includes batteries, probe and cable with slip-on alligator 
clip, ground lead and clip, assembly and operating instructions) (available 
factory -wired and calibrated-only $43.95') 
Exclusive features make this RCA VOM kit the buy of a lifetime! Extra 1 -volt and 0.25 
volt (250 mv) ranges for wider usage in transistor servicing-new handle clip accommo- 
dates probes and test leads for extra carrying convenience. Assembles in a breeze! 

FEATURING: ohms -divider network fuse -protected easier -to -read scales- extra -large 
51/4 inch meter polarity reversal switch excellent frequency response full -wave 
bridger rectifier low circuit loading standard dbm ranges. 

SPECIFICATIONS: Input Resistance -20,000 ohms per volt on DC; 5,000 ohms per volt on AC Accuracy-± 3% DC; ± 5% 
AC (full scale) Regular Scales -2.5, 10, 50, 250, 1000, 5000 volts, AC and DC; 50, µa 1, 10, 100, 500 ma, 10 amps (DC) 
Extra Scales -250 mv. and 1 volt (dc) Frequency Response-AC-flat from 10 cycles to 50 Kc (usable response at 500 Kc) 
Ohms -3 ranges: Rx1-(0.2,000 ohms); Rx100 (0-200,000 ohms); Rx10,000 (0-20,000,000 ohms) Dimensions-W. 51/4", H. 67/e", 
D. 31/a" 

RCA WO -33A (K) 
3 -INCH OSCILLOSCOPE 
only $79'95 (complete with Low -Cap, Direct Input Probe and Cable) (also`, 
available factory -wired and calibrated-only $129.95') 
The first 'scope kit with "get-up-and-go!" Use it for practically everything-video servicing, 
audio and ultrasonic equipment, low level audio servicing of pickups, mikes, pre -amps, 
radios and amplifiers, troubleshooting ham radio, hi -ti equipment, etc.-and you can take it 
with you, on the job, anywhere! 

FEATURING: voltage -calibrated frequency -compensated, 3 to 1 step attenuator scaled 
graph screen and calibrating voltage source for direct reading of peak -to -peak voltages 
"plus -minus" internal sync...holds sync to 4.5 Mc. shielded input cable with low capaci- 
tance prct a included weighs only 14 pounds includes built in bracket to hold power cord 
and cables. 

SPECIFICATIONS: Vertical Amplifier (Narrow Band Position)-Sensitivity, 3 rms my/inch; Bandwidth, within -3 db, 20 cps 
to 150 Kc Vertical Amplifier (Wide Band Position)-Sensitivity, 100 rms my/inch; Bandwidth, within -3 db, 5.5 cps to 5.5 
Mc Vertical Input Impedance-At Low -Cap cable input ...10 megohms, 10 uµf (approx.); At Direct -cable input ...1 megohm, 
90 11µf (approx.) Sweep Circuit-Sawtooth Range, 15 cps to 75 Kc; Sync, external, ± internal; Line Sweep, 160' adjustable 
phase. 

01 RCA WV -77E (K) 
VOLTOHMYST 
only $29'95° (also available factory -wired and calibrated only $43.95) 
Think of .it-an RCA VoltOhmyst Kit at this low, low price! You get famous RCA accuracy and 
dependability, plus the easiest to assemble kit you've ever seen! 

FEATURING: ohms -divider network protected by fuse ultra -slim probes and flexible leads 
sleeve attachment on handle stores probes, leads, power cord separate 11/2 volts rms and 
4 volts peak -to -peak scales for accuracy on low ac measurements front -panel lettering 
acid -etched. .;.v SPECIFICATIONS: Measures: DC Volts -0.02 volt to 1500 volts in 7 overlapping ranges; AC 
Volts (RMS)-0.1 volt to 1500 volts in 7 overlapping ranges; AC Volts (peak -to -peak) -0.2 volt 

to 4000 volts in 7 overlapping ranges; Resistance-from 0.2 ohm to 1000 megohms in 7 overlapping ranges. Zero -center indi- 
cation for discriminator a ignment Accuracy --1.- 3% of full scale on dc ranges; ± 5% of full scale on ac ranges Fre 
quency Response-flat within ± 5%, from 40 cycles to 5 Mc on the 1.5, 5, and 15 -volt rms ranges and the 4, 14, and 40 -volt 
peak -to -peak ranges DC Input Resistance-standard 11 megohms (1 megohm resistor in probe) 'User Price (Optional) 

See them'all at your local RCA Test Equipment Distributor! 

',.RADIO- <CORPORAT/ON -OF AMERICA 
ELECTRON TUBE DIVISION. HARRISON, N. J; 

December, 1960 3 
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ELECTRONICS; 

(ON SALE DECEMBER 27) 

SHORT-WAVE LISTENING 
Learn the best times for listening to European short- 
wave stations and start a colorful QSL-card collec- 
tion. Call letters, locations, and frequencies are 
given for all English -language s.w. stations 

PAINLESS DENTISTRY? 
Electronics may eliminate the pain associated with 
trips to the dentist. Read how music or "white 
sound" can successfully anesthetize the most painful 
extraction or drilling 

*SUPER SOUND SYSTEM 
Complete plans for assembling a top-notch speaker 
system using sixteen 5" replacement -type speakers. 
You'll have to listen to this setup to believe our 
claims for its fantastic fidelity 

SUBSCRIPTION SERVICE: Forms 3579 and all subseriotion correspondence should be addressed to Circulation Department. 434 South Wabash Avenue, Chicago 5. Illinois. Please allow at least four weeks for change of address. Include your old address as well as new-enclosing if possible an address label from a recent issue. 

CONTRIBUTORS: Contributors are advised to retain a copy of their manuscripts and Illustrations. Contributions should be mailed to the New York Editorial Office and must be accompan,ed by return postage. Contributions will be handled watts reasonable care, but this magazine assumes noespons,bility for their safety. Any copy accepted Is 'object to whatever adaptations and revisions 
e 

neces- sary to meet tile remrements of this publication. Payment covers all author's, contributor's and contestant's rights, titles, and interest in and to the material accepted and well be made at our current rates upon acceptance. All photos and drawings will be considered as part of material purcl ased. 
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LET ;MIRY TECH PREPARE YOU IN 
SPARE TIME AT HOME AS AN 

ELECTRONICS 
TECHNICIAN 

or -,c.11111 

NO PREVIOUS TECHNICAL EXPERIENCE 

OR ADVANCED EDUCATION NEEDED! 

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

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

Live -Wire Employment Service 

Puts you in touch with job 
opportunities - ór helps 
you 

n r posi- 
t on tin the 

oward 
aplant ewhere 

you are now employed. 

Draft Age? 
We have valuable information 
for every man of draft age; so 

if you are subject to military 
service, be sure to check the 
coupon. 

SAMPLE BOOKLET 
We'll give you a free copy of an interesting book. 
let, "Electronics and YOU." See for yourself how 
you may take advantage of the opportunities in 
this fast-growing field, 

E! 
SPACE TRAVEL 

'One of North America's Foremost Electronics Training Centers." 

Accredited Member 
of Nolionol 

Home Study Council 
eta HI 

OW 
a;dT í HI 11 . NW 0-9 

®eVCAL Ri INSTITUTE' 
CHICAGO 41, ILLINOIS 

December, 1960 
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A -GU/DF 
to a 

BETTER JOB, 
A BRIGHTER 

FUTURE 

Electronics 

Radar 

Guided 
Missiles 

- Television. 

Micro -Waves 

CommUñicatio.ns 

Radio 

Industriál 
Electronics 

Computers 

Automation . 

Electronics 

Remote Control 
Systems 

Broadcasting 

Your Own 
Service Shop 

MAIL TODAY FOR FREE FACTS 

DeVry Technical Institute 
4141 Belmont Ave., Chicago 41, III., Dept. PE -12-0 
Please give ma your FREE booklet, "Electronics ie Space Travel," and 
tell me how I may prepare to enter one or more branches of Electro. ¡nc. 

NAME AGE_ 
Please Print 

STREET APT 

CITY ZONE _STATE 
Check here if subject to military training. 

1040 Canadian residents address: DoVry Tech of Canada, ltd. 
970 Lawrence Avenue -West, Toronto 19, Ontario 
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Motes from the 
Editor 

POP 'TRONICS IN 1961. Those who have read POPULAR ELECTRONICS since its 
beginning back in 1954 are aware that we have progressed from 

175,000 to close to 400,000 readers. This is a result of the in- 

creasing interest in electronics as well as the growing acceptance 

of the magazine. 

The time has come when POP 'tronics must think about itself as a 

magazine with over a half -million circulation. This means new 
problems in obtaining and selecting articles, distributing the 

magazine, and --last but not least --the actual printing. 

Next month, POPULAR ELECTRONICS will be printed by a new printer 
on giant presses capable of handling a magazine that is growing 
rapidly. If you are a careful reader, you will detect several 
slight differences between the appearance of the December issue 
you are now reading and the January 1961 issue. In particular, the 
text type will be larger and easier to read. Graphically, our art 
department will be making use of bigger and better photographs, 
more color, and more carefully constructed step-by-step illustra- 
tions. Most of the changes will be subtle, however, so don't expect 

a totally "new" -looking magazine --just a more pleasing one. 

BONUS FOR AUTHORS. Have you ever had an article published in P.E.? Do you 
have any good ideas for articles you think we might buy? If you do, 
remember that POPULAR ELECTRONICS is an active buying market. We 

are looking for material on stereo and hi-fi, construction projects 
to be built in home workshops, and news stories on the rapidly ad- 
vancing electronics art. Payment rates are high and are based on 
the completeness of the "package" submitted --such matters as the 
furnishing of clear photographs and drawings, diagrams and parts 
lists, as well as the story itself. 

Now for the good news --if you have an article published in the first 
half of 1961 (in one of the three categories mentioned above) , you 
automatically become eligible for our "Double Rate Bonus." 
This means that if, in the consensus of opinion of both the readers 
and the editors of POP 'tronics, your story was the most note- 
worthy in the category, you will receive a second check equal to 
your original payment! 

Your article must be published in one of the six issues from January 
through June 1961, and it must be on hi-fi, construction, or elec- 
tronic news. Bonus checks will be issued during early August, and 
the runner-up in each of the three categories will receive a $50.00 
check as a consolation award. 

Okay, fellows --get busy! 

át.,P.Pd 
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These men are getting practical training in NEW Shop -Labs of 3 

ELECTRICiTY'.«-;ó 
ELECTRONICS 

, 
>, 

I 

, 

All 

ON REAL 
Motors-Generators 
-Switchboards- 
Controls-Modern 

Appliances- 
Automatic 
Electronic 

Control Units 

TELEVISION 

1 

_e 

. yyw 

RADIO ELECTRONICS 
ON REAL 

f TV Receivers- 
' Black and White 

and Color 
lj AM -FM and 

Auto Radios 
Transistors 

Printed Circuits 
Test Equipment 

COYN E ¡offers ' - 

LOW` COST 6' `° ; u ái 

t . 
TELioR1u 0 

a C Training: in 
RpD Spare Time AT HOME I 

o 

T. 11~1 WA. 

COYNE 
in Chicago-prepare for today's TOP OPPOR- 
TUNITY FIELD. Train on real full-size equip- 
ment at COYNE where thousands of successful 
men have trained for over 60 years-largest, 
oldest, best equipped school of its kind. Profes- 
sional and experienced instructors show you 
how, then do practical jobs yourself. No pre- 
vious experience or advanced education needed. 
Employment Service to Graduates. 
START NOW-PAY LATER-Liberal Finance and Pay- 
ment Plans. Part-time employment help for students. 
GET FREE BOOK-"Guide to Careers" which describes 
all training offered in ELECTRICITY and TELE- 
VISION -RADIO ELEC'T'RONICS-no obligation; 
NO SALESMAN WILL CALL. 

Coyne Electrical School,1f01 W. Congress Parkway 
Chartered Not For Profit Chicago 7, Dept. 90-2C 

MAIL, COUPON 'ADDRESS BELO 

COYNE ELECTRICAL SCHOOL 
Dept. 90-2C-New Coyne Building 
1501 W. Congress Pkwy., Chicago 7, III. 

Send BIG FREE book and details of all the training 
you offer. However, I em especially interested in: 

Electricity Television Both Fields 

Name 

Address 

City 

The future is YOURS in TELEVISION! 
A fabulous field-good pay-fascinating work-a 
prosperous future in a good job, or independence in 
your own business! 

Coyne brings you MODERN -QUALITY Television Home Train- 
ing; training designed to meet Coyne standards at truly lowest cost 
-you pay for training only-no costly "put together kits." Not an 
old Radio Course with Television "tacked on." Here is MODERN 
TELEVISION TRAINING including Radio, UHF and Color TV. 
No Radio background or previous experience needed. Personal 
guidance by Coyne Staff. Practical Job Guides to show you how to 
do actual servicing jobs-make money early ii course. Free Life- 
time Employment Service to Graduates. 

Ilk 14 _ 

aC/L S;CHOOL' 
CHARTERED AS AN EDUCATIONAL INSTITUTION 

NOT FOR PROFIT 
1501 W. Congress Parkway Chicago 7, Dept 90-H2 

tr ,-kc 
g,aoe 

B. W. COMIC s,., Prrs5enl 
Coyne-the Institution behindlhütrain- 
inv 

- 
. the largest. oldest. host equipped 

residential eehool of its ki nd. Fou ndedlagg. 

State a aram aa 

. 
RE D 

CAN QUICKLY '.t. i 
INTEl5TIN6` 

PROFITABLE 
WORK 

Send Coupon or write to address below 

for Free Book 

LIKE THIS' 

and full details, 
including easy 
Payment Plan. 
No obligation, no 
salesman will call. 
r 

COYNE Television 
Home Training Division 
Dept. 90-H2, New Coyne Building 
1501 W. Congress Pkwy., Chicago 7, III. 

Send Free Book and details on how I can get 
Coyne Quality Television Home Training at 
low cost and easy terms. 

Name 

Address 

City State 

December, 1960 7, 



 

A. A. Ghirardl 
Electronic's best- 
known instructor 

These 2 great Ghirardi books bring you 

COMPLETE TRAINING 
FOR MODERN RADIO -TV SERVICING! 

Let these two famous Ghirardi training books teach you to handle 
all types of AM, FM and TV service jobs by approved professional 
methods! Almost 1500 pages and over S00 clear pictures and 
diagrams explain EVERY troubleshooting and repair operation as 
clearly as A -B -C. No needless mathematics. No involved theory. 
You get practical training of the type that teaches you to do the 
best work in the shortest time. Sold separately-or you save $2.00 
by buying both books. Use coupon or order from Dept. PE -120, 
Holt, Rinehart & \\ inston, Inc., Technical Div., 383 Madison \ve., 
New York 17, N. Y. 

RADIO & TV CIRCUITRY 
AND OPERATION 

Complete training in modern circuits 
and how to service them 

You can repair ANY radio, television or other 
electronic equipment lots easier, faster and better 
when you really understand circuits and know just 
how and why each one works. That's exactly the kind 
of training you get in Ghirardi's 669 -page Radio 
& TV CIRCUITRY AND OPERATION handbook! 
Gives a complete understanding of modern circuits. 
Shows what troubles to look for, and how to elimi- 
nate useless testing In servicing then. 'Throughout, 
it brings you the above -average training that takes 
the guesswork out of troubleshooting and ills You 
for the best paid service jobs. 417 Illustrations. 
Price $9.00 but see moneysaving otter! 

Circle No. I in coupon to order 

t.e eu 

8 

Save $200 
Get both of these 
famous Ghirardi 
books at a saving 
of $2.00 under the 
regular price. Check 
MONEY -SAVING 
OFFER in coupon! 

RADIO & TV TROUBLE- 
SHOOTING AND REPAIR 

Complete training in modern service methods 

Ghirardi's Radio & T\ TROUBLESHOOTING 
AND ICEI'Allt is a complete 822 -page guide to 
professional service methods. For beginners, this 
giant book with its 417 clear illustrations is an 
easily understood course in locating troubles fast 
and fixing them right. For experienced islets, it is 
ideal for developing better methods and finding fast 
answers to puzzling problems. Corers troubleshoot- 
ing by all methods including both "static" and 
"dynamic" signal tracing types. Step-by-step charts 
demonstrate exactly bow to proceed. A big tele- 
vision section is a down-to-earth guide to all phases 
of TV troubleshooting and senlce. Price $10.00. See 
money -saving offer! 

Circle No. 2 in coupon to order 

REPAIR ANY ELECTRICAL APPLIANCE! 
Save on repair bills! 

This 370 -page, profusely illustrated ELECTRICAL 
APPLIANCE REPAIR MANUAL helps you service 
practically any electrical appliance In common use- 
even if you've never fixed an appliance before. Basic 
principles are llrst explained-then the book gives you 
specific how -to -fix -it instructions for both standard and 
automatic washers, lroners, toasters, ranges, cleaners, 
mixers, razors, clocks, motors. and many more. 

Circle No. 3 i 

Earn in your Spare Time! 
Handy troubleshooting charts quickly help You locate 

what is wrong. Easy instructions guide you in making 
repairs. adjustments and parts replacements. Tells toss 
to matte your own low-cost test tools. Describes wiring 
problems. Includes appliance refinishing methods. 
Throughout, it gives you the practical "know how" to 
fix your own appliances-or to build a profitable full or 
part time repair business. Price $6.45. 

n coupon to order 

REPAIR ANY ELECTRIC MOTOR! 
... handle any job from minor repairs to complete rewinding 

It pays to train for something different! ELECTRIC and related how -to -do -it diagrams side by side so that 
MOTOR REI'Allt is a complete guide that helps you you learn fast. easily and right. Every job is explained 

. cash in on this vast, rapidly growing field. Shows how so clearly you can hardly fail to understand it. Over 
to handle all repair jobs (including complete rewinding) 100,000 copies in use in motor repair shops, schools 
on practically ANY AC or DC motor or generator in and for hone study. 560 pages. Over 900 how -to -do -it 
common use. Special duo -spiral binding brings text pictures. Price only $9.25 for the complete training. 

To order, circle No. 4 in coupon 

SHORT CUTS TO TV REPAIRS! 
Eliminate Useless Testing-Fix TV Receivers Twice as Fast! 

.lust Burn the dials of these handy. pocket-size 
Ghirara,i & Middleton PIX-O-FIX '1'V Trouble 
Finder Geddes. When the picture In the PI X -0 - 
FIX window ma tries the Screen Image nn Iho 
television set you're repairing . . . presto! . . 

you've got your clue. 
P1X-O-FIX shows the causes of the trouble, 

To order, circle 

Always say y 

indicates the receiver section where it has prob- 
ably happened, then gives repair instructions. 
I 'IX -O-FIX No. 1 identifies 44 common troubles 
and gives 194 causes and 253 remedies for them. 
No. 2 crovees 2.1 more atly;uuwd troubles. Together, 
they are as easy guide to quick "picture analysis.. 
serelring of any 'I'\' set . . . AND THE PRICE 
IS ONLY $3.00 for both. 

No. 5 in coupon 

ou saw it in-POPULAR ELECTRONICS 
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How TO GET STARTED IN RADIO -TV- ELECTRONICS 
Now you'll really understand circuits-components-equipment! 

DON'T THROW OLD RADIOS AWAY! 

The only 
how -to -do -it 
handbook 
of its 
kind still 
in print! 

The most 
important 
training 
of all! 

Learn basic electricity thoroughly-then every- 
thing else in electronics. radio. TV. commtmiea- 
lions, hi -11 etc. comes 10 times as easy-because 
they're all based on the same fundamental elec- 
trical principles. 

This big 396 -page BASIC ELECTRICITY man- 
ual covers the entire field . . from circuits and 
currents to electromagnetism . . . front tubes to 

Circle No. 7 in 

transistors and all the rest. More than 300 pic- 
tures make everything doubly clear. Set-up dia- 
grams explain procedures. Basic electrical prob- 
lems are explained. Also includes a complete. 
easy -to -understand 61 -page INTRODUCTION TO 
ELECTRONICS. Backed with this great training, 
every detail of electrical -electronic operation will 
be far clearer to you than ever before! Price 
only $0.25. 

coupon to order 

Jew! Easy! HANDBOOK OF TV TROUBLES 
LOOK, LISTEN-then follow this simplified TV repair guide! 

This remarkable new 302 -page Handbook helps you tract: 
down practically any T\ trouble front the symptoms it 
produces in the set itself I .lust turn to the Index. Look up 
the trouble symptoms of the set you want to llx-screen 
intermittently dark: "blooming": abnormal contrast in 
spots: "snow"; poor detail; sync troubles: sound troubles 
-or any of the many others. Then HANDBOOK OF TV 

Circle No. 8 in 

TROUBLES shows you exactly how to make adjustments 
or parts replacements. Outlines tlme-saving short cuts. 
Explains puzzling details. Eliminates guesswork and use - 
leas testing. More than 150 television trouble test pattern. 
ware form and circuit illustrations explain test results, 
details and procedures so clearly you can hardly fall to 
understand. Price $7.50. 

coupon to order 
ataaaslre 

GET MORE WORK OUT OF YOUR OSCILLOSCOPE! 
Learn all about the handiest service instrument of all! 

Here, in a big. revised 2nd edition. is THE book 
that really shows you how to get more work out of 
your oscilloscope. 

('[early as \-B-C SIODFRN OSCILLOSCOPES 
AND TI11:1 It USES gets right down to "brass tacks" 
in telling you exactly when. where and how. You 
learn to locale either A\I or FM radio or television 
troubles in a fitly. Even tough realignment jolts are 
made easy. livery detail is clearly explained-from 

making connections to adjusting circuit components 
and setting the oscilloscope controls. And you learn to 
analyze patterns fast and RIGHT! 

Includes latest data on quantitative measurements 
(the slickest method of diagnosing many color TV 
troubles and aligning sets propert); using 'scopes in 
industrial, electronics, teaching . even In atomic 
energy work. Over 400 helpful pictures include dozens 
of patient photos. ]'rice 58.00. 

Circle No. 9 in coupon to order 

CUT I!ADIO-TV TEST 'TRY'.A.NY.:BÓO.K..10:'D.A:YS.'ER'EEU 

óL LE 

Here's the data you need to fix them in a jiffy! 
.lust look up that troublesome old radio you 

want to fix. Four lines out of live, this giant, 
31 -pound, 744 -page Ghirardi RADIO TROU- 
BLES1100'1'ElI'S II \ NDIIOOl: tells what is 
causing the trouble , shows how to lix it. 
Cuts service time in halt'. Eliminates useless 
testing. Even beginners can easily fix old sets 
which might otherwise be thrown away. 

Gives trouble symptoms and their remedies for 
Circle No. 6 in 

,- TAME IN HALF! 
NIC In servicing, building or ex- 

. perimenling with any kind of 
a 

ES 
. i} -;i television, radio, hi-li or other 

º L l electronic equipment, IT'S 
I fl - \VII 1T YOU KNOW \BOUT 

USING INST11UAIENTS 
19IAT COUNTS] This 316- ' .§ page BASIC ELECTRONIC 

PROCEDURES manual 
P _ helps you make tests and meas- 

urements and locate TV, AM 
and FM troubles fast and ac- r' cu rarely. Tells what bistro - 

Here's the mews to use and exactly how: 
how to substitute one for an - 

instrument oilier; how to avoid buying 
unnecessary O'pes: and how to 

training develop time -saving test meth - 
you need! ods. 1110 pictures and dozens of 

troubleshooting charts make 
things doubly clear. Covers Current Checks: 
measurements of Power, I 'otraril anee. Inductance. 
Resist ante. Al", RE, Phase Distortion & Ylodula- 
tion: checking Sensitivity, Rh' !lain, Fidelity. A\'C 
Voltage, Operating Voltages, etc, and includes handy 
TV Visual \ligament '1'eehninues. Trine $8.00. 

Circle No. 10 h1 coupon to order 

Dept. PE -120, Technical Division, 
HOLT, RINEHART and WINSTON, INC. 
383 Madison Ave., New York 17, N. Y. 

Send books indicated for free examination. (Circle the numbers of those you 
want.) In 10 drays I trill remit price indicated plus postage or return books postpaid 
and owe nothing. (SAVE! Send cash with order and we pay postage. Same 10 -day 
return privilege with money promptly refunded./ 

El Check here for MONEY -SAVING 

COMBINATION OFFER 

on books Nos. 1 and 2. Make your radio -TV 
service training library complete] Send both 
big books at only $17 for the two plus postage. 
(Regular price $19.00-you save $2.00.) 

OUTSIDE U.S.A. 

Name 

over 4.800 specific models of old home, auto radios 
and record clangers made between 1925 and 1942 

Airline, apex, Arvin, Atwater Rent. Bel- 
mont. Bosch, Brunswick. Clarion. Crosley. Emer- 
son, Fade. G -r, Bolster, Majestic. Motorola. 
iahllco, Pilot. RCA. Silvertone, Spartan. Strom - 
berg and dozens more. Has hundreds of pages of 
old tulle and component data. service short cuts, 
etc. ¡'rice $111.00. 

coupon to order 

CIRCLE NUMBERS OF 
THE BOOKS YOU WANT! 

1 2 3 
4 5 6 

7 8 9 10 

Add 'ac to price of Address 
J eaN: book. Combi ea 

Lion offer $18. Cash 
with arder. Same 10. Cit Zone, State tint/ ea,en privilege. Y 

J 
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Here: 
great 
yews 

The Sensational BOZAK 

B-800 FULL -RANGE SPEAKER 
(PATENT PENDING) 

is yours for only $45.00!* 
An 8 -inch speaker of unique design, the B-800 
provides unbelievably fine music and voice 
reproduction over a frequency range of 50 
to 15000 cycles! Its clean bass, detailed mid- 
range, and smooth highs combine to give excep- 
tional transient response and full -range musical 
sound quality never before attained in a single 

speaker, 

You'll be proud to own it! Now you can bring 
real Bozak musical sound into your home at 
truly moderate cost!, 

and, THE BOZAK B-801 
SPEAKER SYSTEM 
a 8-800 Full -Range Speaker mount- 
ed in a handsome, well-built enclo- 
sure is only $89.50`` 

{ 

Thousands who heard this instrument at the 
New York and other High Fidelity shows were 
amazed at its musical quality and delighted with 
its price! You'll agree that it's the biggest bar- 
gain ever in really fine sound! 

Hear this great new speaker soon 
at a Bozak Franchised Dealer! 
*SLIGHTLY HIGHER IN SOUTH,AND WEST. 

DARIEN, CONN. 

THE VERY BEST IN MUSIC 

1.1 
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"FCC I111 

Report 
Q I >YrttíhtrizúziirrittrsY 

1 By ROBERT E. TALL 
Washington Correspondent 

CB Rule Clarifications 

IF you can't get the communications range 
you want in the Class D Citizens Radio 

Service, you'll be more successful in switch- 
ing to some other radio service than in 
trying to get the Federal Communications 
Commission to relax its CB antenna height 
or power limitations. 

This fact was made clear when the FCC 
flatly denied the first two formal requests 
for waiver of the agency's CB antenna 
height rule. The unsuccessful applicants, 
CB'ers from San Diego and Yonkers, were 
advised that they should look to another 
service, such as the FCC's business radio 
service, if they felt that they needed greater 
range. 

The agency stood fast on its earlier hold- 
ing that antennas for Class B, C, or D sta- 
tions are not to be higher than 20 feet 
above either man-made structures or natu- 
ral formations on which they are mounted. 
Where CB antennas are mounted on exist- 
ing antenna structures used by other radio 
services, the CB antenna cannot exceed the 
height of the structure. 

For marine -minded CB'ers, the FCC 
has clarified some points involving cases 
where vessel owners had installed CB 
equipment on vessels also equipped with 
radio transmitters licensed in the maritime 
radio service. Questions were raised as to 
whether the two types of services had to be 
operated as two separate communications 
systems, and the Commission declared that 
they must indeed be "operated as separate 
and independent radio systems. 

Specifically, the agency said that the 
maritime mobile service calling and distress 
frequency of 2182 kc. cannot be used by a 
ship station for calling a CB station, or by 
two ship stations for the purpose of estab- 
lishing contact for CB communications be - 

Always say you saw it in-POPULAR ELECTRONICS 
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MAKE ' ' 

MONEY 
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:.Through 
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Grantham training is the easy way to learn more 
quickly-to prepare more thoroughly-for F.C.C. 
examinations. And your first class license is the quick, 
easy way to prove to your employer that you are worth 
more money. 

This correspondence course is directed toward two 
major objectives -(1) to teach you a great deal about 
electronics, and (2) to prepare you to pass all of the 
F. C. C. examinations required for a first class commer- 
cial operator's license. We teach you step by step and 
have you practice with FCC -type tests which you send 
to the school for grading and comment. You prepare for 
your F. C. C. examinations under the watchful direction 
of an instructor who is especially qualified in this field. 

ELECTRO 
1 

Grantham resident schools are located in four 
major cities-Hollywood, Seattle, Kansas City, 
and Washington, D. C. Regularly scheduled classes 
in F. C. C. license preparation are offered at all 
locations. New day classes begin every three 
months, and new evening classes begin four times 
a year. The clay classes meet 5 days a week and 
prepare you for a first class F. C. C. license in 
12 weeks. The evening classes meet 3 nights a week 
and prepare you for a first class license in 20 
weeks. For more information about the Grantham 
resident schools, indicate in the coupon the city 
of your choice and then mail the coupon to the 
School's home office in Hollywood, Calif. Free 
details will be mailed to you promptly. 

is 
GET your first class commercial 

F.C.C. LICENSE 
To get ahead in electronics-first, you need the proper train- 

ing; then, you need "proof" of your knowledge. Your first class 

commercial F. C. C. license is a "diploma" in communications 

electronics, awarded by the U.S. Government when you pass 
certain examinations. This diploma is recognized by employers. 
Grantham School of Electronics specializes in preparing you 

to earn this diploma. 

Grantham training is offered in resident classes or by cor- 

respondence. Our free booklet gives complete details. If you 

are interested in preparing for your F. C. C. license, mail the 
coupon below to the School's home office at 1505 N. Western 

Ave., Hollywood 27, California-the address given in the coupon 

-and our free booklet will be mailed to you promptly. No 

charge-no obligation. 

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

1. . 

GRANTHAM SCHOOL OF ELECTRONICS 
HOLLYWOOD 

rill; booklet 
FREE! 

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

SEATTLE 

for 
FREE 
Booklet 

CLIP 

COUPON 

and nail in 
envelopeor 1 

paste on 
postal 
card. 

KANSAS CITY .. WASHINGTON 

FREE BookfefCLIP, COUPON and atoll 
in' envelope or poste on postal 

- To: GRANTHAM SCHOOL OF ELECTRONICS f 

1 

Name Age 

Address 

1505 N. Western Ave., Hollywood 27, Calif. 

Please send me your free booklet telling how I can get 
my commercial F. C.C. license quickly. I understand there 
is no obligation and no salesman will call. 

I city State 

s I om interested in: Home Study, Kansas City classes, 03T t 

I Hollywood classes, Seattle classes, WashinCton classes 
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TRANSISTOR CIRCUIT 
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Get a copy today! 
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tween the two vessels involved. Similarly, 
use of other marine intership working fre- 
quencies in the 2-mc. band for citizens radio 
purposes is verboten. 

The agency softened this policy pro- 
nouncement with the observation that a 
common calling frequency has been estab- 
lished on a voluntary basis in many areas 
for use by CB -equipped vessels, and any- 
one interested can get the information on a 
particular locality from either his radio 
equipment dealer or local yacht club. 

A recent FCC crackdown was made on 
the use of more than one call sign for the 
same transmitting equipment to get around 
the 5 -minute cutoff rule. Several CB'ers 
have been stung for not sending their old li- 
censes back to the FCC when they got their 
new ones reflecting a modification of the 
earlier authorization. And the FCC warns 
that a number of others will be hurt if they 
do not treat this provision of the rules with 
a little more respect. 

When the Commission officials complain 
about this practice, they are not talking 
about CB'ers who, for one reason or an- 
other, have two or more different call signs 
because they want to use the service in 
more than one FCC field district. The 
agency has been peeved in a number of in- 
stances, however, where two or more people 
were using different call signs for the same 
transmitter-in direct violation of the 
rules. Except for partnerships, only one 
person is eligible to be licensee of specific 
transmitting equipment. 

Another point recently clarified by the 
Commission involved requirements for log- 
ging Conelrad test alerts in the station rec- 
ords of the licensees. This clarification had 
been called for in view of what the Commis- 
sion noted might have been a "misunder- 
standing" of the subject. 

The agency spelled out the fact that log- 
ging by land mobile radio licensees "is not 
required of weekly Conelrad test alert 
broadcasts transmitted by standard broad- 
cast stations." It explained that "only na- 
tion-wide Conelrad drills or tests applicable 
to the stations involved need be logged," 
and that the nation-wide Conelrad drill held 
earlier this year "applied only to broadcast 
stations." 

There had been a mix-up among FCC 
field offices on this point, and some citations 
had been issued to mobile radio licensees 
who had not logged the tests. Those cita- 
tions have since been withdrawn. 30 
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NOW! 
at a price 

you can afford! 

BETTER...MORE COMPLETE...LOWER COST... 
WITH NATIONAL SCHOOLS SHOP-METrIOD 

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 en our course at ONE 
LO\V TUITION! 

- 
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MONEY; 

ELE VISION' - 

RADIÓjLEC1'ROÑICS 
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TOP PAY... UNLIMITED OPPORTUNITIES 

LIFETIME SECURITY CAN BE YOURS! 
You are needed in the Television, Radio, and Electronics indastry! 
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 unlim- 
ited opportunities, including many 
technical jobs leading to supervisory 
Positions. 
YOU LEARN BY BUILDING EQUIPMENT WITH 
NITS AND PARTS WE SEND YOU. Your 
National Schools course includes 
thorough Practical training-YOU 
LEARN BY DOING! We send you 
complete standard equipment of pro- 
fessional quality for building various 
experimental and test units. You ad- 
vance step by step, perform more than 
100 experiments, and you build a 

complete T\' set front the ground up. 
that is yours to keep! A big, new TV 
picture tube is included at no extra 
charge. 
EARN AS YOU LEARN. We'll show you 
how to earn extra money right from 
the start. Many of our students pay 
for their course-and more-while 
'studying. So can you! 

RESIDENT TRAINING AT LDS ANGELES . , . 

II you wish to take your" tramfng'in-ourResident ,, 

School 'at Los Angeles, the world;,s TV capital, 
start NOW in'our big, modern Shops, Labs and 
RadioTV Studios. Mere you work with latest . 

Electronic equipment 'professionally installed- . 

finest, most complete' facilities offered by_ 
. any school. Expert, friendly instructors. Personal 
.attention.. Graduate Employment Service. Help. ' I CITY rove STATE 

:In finding home near, school . and pact time. NATIONAL SCHOOLS /ID check if interested ONLY in Resident Scheel training at Los Angeles 
',lob whit 'ydu learn. Check 'box in edupon:for 
=lull information, r `r 

tl' x .4 AA -hr. w o- e 3VErrRANS: Give date of Discharge 

LESSONS AND INSTRUCTION MATERIAL ARE 

UP-TO-DATE, PRACTICAL, INTERESTING. 
Every National Schools Shop -Method 
lesson is made easy to understand by 
numerous illustrations and diagrams. 
All instruction material has been de- 
veloped and tested in our own Resi- 
dent School Shops, Laboratories and 
Studios. 
SEND FOR INFORMATION TODAY . . it can 
mean the difference between SUCCESS 
and failure for you! Send for your 
FREE IJOOK "Your Future in 
Television -Radio -Electronics" and 
FREE Sample Lesson. Do it TODAY, 
.while you are thinking about your 
future. It doesn't cost you anything 
to investigate! _a 

GET THE BENEFITS OF OUR OVER 

50 YEARS EXPERIENCE 

dpproved for 
GI Training 

;,,;tlrbrfCl rI l¡llyu 

:.Iff irfskftltlll 

Los Angeles 37, Calif. e 

these 
- l l F Ws ks 

tw0 
rRÉE :ba 

¡ -b 

. 

P- 

Ytiutet all information 
tiy mail:: . . You make 

your own décisión . . : at 
hóne! NO SALESMAN'" 

.WILL CALL'z-''o: 

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! 

SHOP -METHOD HOME TRAINING 
COVERS ALL PHASES OF INDUSTRY 

1. Television, including Color TV 
2. Radio AM & FM 
3. Electronics for Guided Missiles 
4. Sound Recording and Hi -Fidelity 
5. FCC License 
6. Automation and Computers 
7. Radar & Micro -Waves 
8. Broadcasting and 

Communications 

NATIONAL~D SCHOOLS(, 
WORLD-WIDE TRAINING SINCE 1905 ; 

MAIL NOW TO ' NATIONAL TECHNICAL SCHOOLS, Dept. R26-120 

4000 S. FIGUEROA 51. LOS ANGELES 37, CALIF. , 
I Rush free T\' -Radio "Opportunity" Book and sample jj 

lesson. No salesman will call. 

I NAME LGE_I 
IADDRESS 
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Vibrator Substitute 
As author of the "Vibrator Substitute" (Octo- 

ber, 1960, p. 64), I would like to point out an 
error in the article. When I designed the vibrator 
substitute, it was my intention that R1 and R3 
be 220 ohms (not 10 ohms) and that R2 and R4 
be 10 ohms (not 220 ohms). 

PATRICK A. GAINER 
Newport News, Va. 

Readers should simply reverse the value shown 
in the parts list for these two pairs of resistors 
following author Gainer's advice. Operation with 
the incorrect values would result in a blown fuse; 
there would be no damage to the auto radio or 
vibrator substitute. 

CB Cut -Out 
Congratulations on your November CB issue- 

it certainly answered many of the questions that I 
bad about Citizens Radio. Here's an idea which 

other readers might like to make use of: I went 
out and bought a second copy of the November 
issue just so I could cut out the map on the cover 
and use it in my CB shack-without defacing 
my regular copy. 

ED FREDERICK, 2W4580 
New York, N. Y. 

Tape Markers 
IN I have been reading your Tips and Techniques 
co umn for many years, and have applied many of 
your Tips to my own equipment. However, I hope 

none of your readers used the Tip submitted by 
Jay Willever in the August 1960 issue concerning 
cellophane tape as an index marker for recording 
tape. The heat produced while the machine is op- 
erating may cause the adhesive to melt and stick 
to the heads and adjoining layers of tape. 

HAROLD A. MILLER, VE3PE1K 
Toronto, Ont., Canada 

Reader Miller has a point-standard splicing 
tape would be much safer. 

(Continued on page 18) 
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LOOK! 1000 USED TV'S 
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EACH' OZ4 4858 
1A7GT 4627 
183GT 4CB6 
1H5GT 5AM8 
IRS SANS 
155 5AT8 
114 5AV8 
1U4 5824 
IU5 5CG8 
1V2 5R4 
1X2 578 
2AF4 5U4 
2BN4 5U8 
2CY5 5V4G 
3AL5 5V6GT 
3BC5 5X8 
31356 5Y3 
3826 GÁ84 
3CB6 6867 
354 

1 -YEAR`. 
GUARANTEED 

RADIO:cirnd :TV,TUBES 'a.loe 

0 

Factory Used or Factory Second Tubes! TRU-VAC will replace FREE any tube that be- 
h use es defective inwithin 1 year from date of purchase! All tubes individually boxed, '" 

code dated 8. brandedTRU-VAC." Partial Listing Only-Thousands More Tubes In Stock! . 
SPECIAL! 6SN7GT 30O 6W4GT 306 

6AH6 6BC5 6CD6G 6.17 6W6GT 7F8 12AV7 1287 
6ÁK5 6BC8 6CFG 61(661 6X4 7G7 12AX4GT12L6 
GALS 6806 6667 687 6X5GT 7H7 12AX7 12Q7 
6AM8 613E6 6CG8 6N7 6X8 7N7 12AZ7 12R5 
6AN8 68F5 6CH8 6Q7 6Y6G 7Q7 1284 125A7 ` 6805 68666 6CL6 654 7A4/XXL757 12BA6 125.17 
6AQ6 68116 6656 658GT 7A5 
6AQ7 6616 6CM7 65A7 7AE 
6865 6885 6CN7 6507GT 7A7 
6A55 6BK7 6608 

6AF4 
3V4 GAGS 
4BQ7A 6AH4GT68A6 6CB6 6.16 6V6GT 7F7 

5F5 
6AT6 6BL7GT 6CR6 6567 
6AU4GT6BN6 6C57 65517 
6AU5GT6BQ6GT6CU5 65.17 
6AU6 6807 6CU6 65K7 
6AU8 6BR8 6D6 65L7 
6AV5GT 6858 6DE6 65Q7 
6AV6 6BY5G 6DG6GT 65127 
6AW8 6826 61306 614 
6AX4GT6BZ7 6F6 678 
6AX5GT6C4 6H6 GUS 
6B8 6CA8 6.15 6U8 

764 
785 
7136 
787 
7BR 
7C4 
7C5 
7C6 
767 
7E5 
7E6 
7E1 

BRAND NEW 1 -YEAR GUARANTEED TV PICTURE TUBES 
Below Listed prices do not include dud. Add Additional $5.00 Deposit 
on es 4 tube si to '0'; n 21' and ' ' tube¢ -87.50. Deposit reloaded 
immediately when dud in returned prepaid. Aluminised tubes-F4.Sl 

,Syr.,.., 
S extra Picture tubeº shipped only to continental USA and Canada-All rube, A.O.B. Harrison. N.J. 

10BP4 7.99 17CP4 16.99 2IAMP4 17.99 21KP4 11.39 
4 1GGP4 16.09 17TP4 16.99 23AVP4 18.79 21YP4 18.39 

1612P4 11.99 20CP4 15.89 21AWP4 17.49 21WP4 1..49 
17AVP4 15.49 JOHP4 17.89 21EP4 17.29 21YP4 18.39 
1713P4 13.49 21ALP4 18.79 IlFP4 18.39 24CP4 2..79 
ATTENTION QUANTITY USERS: Ilia Discounts Are Your.... Call 
or 1Vrite For Our 1000 Tube "Private L dial" Special! Money ehcorfully refunded within hue 51 days. if not satisfied!, 
SHIPPING INSTRUCTIONS: TRU-VACrk PAYS YOUR-POAT- 
AGE on orders of $5 or more in USA and Territories. Send 
imate postage on Canadian and foreign ord.... 4ny ordor leas than 
95 require. 25c handling charge. Send 25% on C.O.D.'s. 
ANY TUBE NOT LISTED ALSO AVAILABLE AT 350 EACH! tau -v 

7X6 
7X7 
7Y4 
7Z4 
12A8 
12885 
12805 
12816 
12AT7 
12AU6 
12AU7 
12856 

12BA7 
128D6 
128E6 
126F6 
12BH7 
12BQ6 
12BR7 
126Y7 
12CA5 
I2CN5 
12D4 
12F8 
12/55 

12587 
125N7GT 
125Q7 
12V6GT 

12W6GT 
12X4 
19AU4GT 
19BG6G 
1978 
25Z6GT 
3585 
3585 
35C5 
35W4 

Sensational 
Offer: 

"Self Service" 
TUBE CHECKERS 

'3795 FDB Our 
Warehouse 

Your customº 

checkersbwdd ? soc¡,ltabie 

Harrison Avenue _ Box 107 Harrson, N.1. HUrBbo(dt 4.97701 - 

{ 
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LAFAYETTE.' 
19b] CATALOG 
324 GIANT SIZED MESA 

The Complete Catalog Featuring 
" Tne Best=Buys In The Business"-, 
Q Stereoihoñic Hi -Fi Equipment _ , - 

®' n PublicAddress Systems - --.7^',,U 
'ITape = 

acºrders 

S ' . . . . . 

f 'F A Wit RADIO É E C 40 R 
O,., 

Ñ eso 7[R '. 

1' 

° 

.. Il^ett/r 77AIlpgy. 
a '1aT- - É'. 1, 

../ 

y. 
_ 

r 
Radit: and TV Tubes and Parts 

T-1 Citizen Band Equipment . 
l 

. 

Amateur -Equipment _ = - r .., 

\IndhstrialSupplies 
Send fer Lafayette:- FREE Catalog-the most compete, up -7-7 - - 

I 1rl 

to -the -minute electrc_nic supply catalog crammed full 61 every- 
thing i electronics at our customary down-to-earth money-_ 
saving prices. 
CONTAINS HUNDREDS OF EXCLUSIVE LAFAYETTE=ITEMS NOT AVAILABLE 

IN ANY OTHER_CATAIOG OR FROM ANY OTIIER SOURCE-SEND, FOR 

YOUR MY NOW! = _ 

A "must' for the -economy -minded hi-fi- enthusiast, expert- 
menter, Txonbyist, engineer, technician, student, serviceman and 
defiler, = = - -_ 

E d 

- ,,. ° 11 . RK4g0-1-`pee -_ f 
Portable Tapa R:wtdes 

'Cemnunicatfans Receiver ` 45.50 
' KT -200, Kit HE -10, Wired 

14 50 79.95, 

g 

es,..-- 
. 

- . 

RW-60 20,000 Ohms Per " Volt Multitester 

13.50. 

; 

...W.A.,r3111rruZ']Ei :R .A. ]]i - I CI> 

Mátl the coupon today for your 
FREE copy= of Lafayette_ Radio's 
196: catalog. 

L 

= JUr 40th Year 

EASY PAY (PLAN-the simplest, - and quickest way to get=what 

you want when you want it. -As little as $2 down ... up=to 24 

muftis _o lay 

TE -15 -ube Checker 

19.95 

TM -14 . 

Radio Field hilt -catar 

° IIE-800WX' 

Ciizea°band Mobile Antenna 

ió,95 
' r -i u oca :ma Ina ®®ang cra ®ea r. 
Lafayette Ratio Electronics Corp. - 

Dept. 11-6 , P.O. Box 190 
Jamaica 31, N. Y, 

Send me the FREE Lafayette 324 pate 
1961 catalog 610 

Name 

Address 

City Zone State 

December, 1961) 
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Completely Wireri- 
Not a° Kit 

NEW! LAFAYETTE HE -15A 
2 -WAY SUPERHET. 
CITIZENS BAND TRANSCEIVE R 

only 5.00 00» 

LAFAYETTE "EXPLOR-AIR" 4 -BAND 
RECEIVER KIT 

Complete 4 -Band Coverage 
Built-in 4" PM Loudspeaker 

Complete 4 -band coverage 
;'l of broadcast stations, in- 

ternational broadcast bands, 
amateur, maritime, fire and 
police services , even 
satellites! One front panel 

-_ -' knob does all the band- 
- switching. Complete with 

1995. 
all parts, instruction book, +Jetc. 10x7x5". Shpg. wt., 

5 lbs. 
KT -135 Less cabinet Net 19.95 
ML -150 Leatherette covered wood cabinet Net 2.75 

LAFAYETTE 20 -IN -1 TRANSISTOR 
EXPERIMENTERS KIT 

20 Projects - Rain Alarm, Burglar Alarm, Timer,' 
Solar Radio, Metronome, etc. 

;1.tá y11 , 

f 

>># 1895 

Easy to build-each pro- 
ject with instructions, pic- 
torials and schematics. Kit 
complete with perforated 
mounting board, transistors, 
diode, earphone, etc. plus 
28 -page booklet. Less bat- 
teries and tools. Shpg. wt.,. 
6 lbs. 

KT -173 Kit Net 18.95 
BA -155 "Z" cell battery for projects Net .13 
BA -270 221/2 V battery for projects Net 1.61 

LAFAYETTE 4 -TRANSISTOR TELEPHONE 
PICK-UP AMPLIFIER KIT 

For Family and Business Group Listening 
Transformer coupling for 
optimum performance. Com- 
plete with 4 transistors, 3 
transistor audio transfor- 
mers, speaker, volume con-. 
trol, cabinet, pre-cut chas- 
sis, wire, solder, instruc- 
tions. Less batteries and 
pick-up coil. 41/2x41/041/4". 
Shpg. wt., 3 lbs. 

KT -131A Kit . Net 14.95 
08.180 9 -Volt battery (5 oz.) Net 1.30 
MS -16 Teleph6Tie Pickup Coil (4 oz.) Net 1.95 

PLEASE INCLUDE SHIPPING CHARGES WITH ORDER 

5750 thV rar.n 
;.,^ 

iéoelñg óYh1y le Sher 

5 Crystal Controlled Transmit Positions: Operates at maxi- 
mum FCC power input of 5 watts fully modulated. 
Superhet Tuneable Receiver over Full' 23 Channel Band: RF 
stage In transmitter and receiver, 3 watts audio output 
plus 4" speaker. 
Complete with Channel 9 Transmitting Crystal. 
4 Dual Function Tubes, 2 Single Function- Tubes, plus 2 
Rectifiers for 12 Tube Performance: Coverage .up to 20 or 
more miles depending upon antenna height and terrain., 
Planetary Vernier Tuning: 3 -position function switch (trans- 
mit, receive, transmit with spring return); Full -Wave Vari- 
able Noise Limiter. 
High Output Crystal Microphone: 2 position push -to -talk 
switch plus 5 -prong microphone jack for easy conversion to 
push -to -talk relay. 
Adapts for Use Everywhere: Compact styling. Brackets sup- 
plied for easy mounting in auto, truck or boat. Addition of 
6 or 12 volt power. supply (separately supplied) adapts trans- 
ceiver for mobile use. Only 103/4Wx6l/80x57/8"H. Shpg. wt., 
11 lbs. 
Anyone Can Operate: No exams-no technical knowledge. 
Any citizen 18 yrs. or older is elegible for a license. Simply 
fill out FCC application supplied with HE -15A. 

HE16 Power Supply for 12 volts Net 10.95 
HE -18 Power Supply for 6 volts Net 10.95 
HE -830 Transmit Crystal (specify channel) Net 1.95 

NEW! LAFAYETTE TELESCOPIC 

CITIZENS BAND WHIP ANTENNA 

Chrome Plated 395 
Telescopes From 161/2" to 40" 
Mounts Vertically or Right Angle 

An. outstanding antenna value. This high quality 
three section telescoping antenna is designed 
for attachment directly to your citizens band 
transceiver. Ideal for point to point service over 
short distances. Molded base loading coil has a 
threaded stud with a PL -259 plug-connector for 
vertical or right angle.' mounting. Shpg. wt; 
HE -19 Net 3.95 

10,000 OHMS PER VOLT MULTITESTER 

NEW 
9.95 Outaerforms Instruments 

Many Times Its Size 
Extra Large 31/2" Meter Face 

t , ' Completely Wired and Tested 
All Accessories Included 

Convenient pocket size with single range 
selector switch. First capacity range re- 
quires 120V AC, second range requires 6V 
AC. Durable Bakelite case and panel. Com- 
plete with leads and battery. 4Y2x3%x11/8", ` - Shpg. wt., 11/2 lbs. 
TE -10 Net 9.95 
TE -14 Pigskin Carrying Case, Shpg 

8 Net 1.9$ 

TAFAYETTE NEW YORK 13, N.Y. BOSTON 10, MASS. .J R A D = Q 100 6th Avenue 110 Federal Street 

165-08 LIBERTY AVENUE JAMAICA 33, N.Y. BRONX 58, N. Y. NEWARK 2, N. J. 
542 E. Fordham Rd. 24 Central Avenue 

PLAINFIELD, Ñ.1. 
139 W 2nd Street 

PARAMUS. N.J. 
182 Route 17 
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7", A.Y-T 
° H1 -FI .KITS 

Bull .' ,h to A New World of : ,: - . 
- `` tita.ment 

_ . ° 

- séaiLx1 Z.8 
, T=¢a4d1~ , 

y aRh:t='t , lE>Q R 4 g; M:i:; 

50 -WATT STEREO AMPLIFIER 

ENGINEERING: 
Created wits the nontechnical builder 
in mine. There's much more fun ir, 
assembing your ova kit ° .. cmd it'; 
so easy . . 

DESIGN: 
Each ki hoe the fine pro- 
fessioncl' ooking touch. 
Styled h bland with every 
decor. 

KT -250 
.-74 I 

e :7- 

tf fi -"---14 KT -50i 

%T ̀ VEO Ill . 74. 

. - sr- 
KT-o,roA , STEREO 2 

PREAMPLIFIER 

VALUE- - - y- r -.0------4Q 
You can't get better units .A-5-:3-4'-1---". ° 
at thew money sorvinp 66 

it) 
prices. e. - I - _ 

KT -650 
FM TUNER... 54-50 

QUALI-Y: 
Top pe-fdr-nance dun to 
high cuali-y pars and 
engineering 

KT-23EA 36 -WATT 
STEREO AMPLIFER...59.50 

4 

K1-270 70 -WATT ° 

BASIC STEREO 

AMPLIFIER ... 89.50 

o I 
, 

o s ^I_ s 

- ,11ibbb6bbbbblbbbbbbbbbbObbbúbbbbbbbbbDbbbb 

MONEY -SACK 
GUARANTEE 
Lafayette Kits are ex- - elusive products of Laf- 
aye:te Electronics. 

á Each Lafayette Kit 
muse meet or exceed 

- its published speciffca- 
- tion3, or your money is 

refunded in full. 

. I hI I 11111 1111¿lihl I Ifl 1111111 hl 1111 II 1111111 

_ 

.16 KT -5501 100 -WAT' 

T sirp. 

/th m. 

BASIC STEREO AMPLIFIER ..- 134.50 

°AII Lafayette Kits are Aváilable ón the 'Easy Pay Plan 

All Lafayette Kits Made In U.S" 

s 

r 

i 

Decrnber, I4643 
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circuit by 

'harmañ kardon 

for the money 
tubes by 

Amperex 

High gain ... low noise ... absence of microphonics ... low distortion . reliability-these are the pri- 
mary qualities circuit designers look for in electron 
tubes. Once again, Harman-Kardon engineers have 
found these qualities best exemplified in Amperex 
tubes. Small wonder, then, that the tube comple- 
ment of the new Harman-Kardon "Stereo Recital" 
Model P.4224 Intet,ratrd Stnreo71hanfc Receiver in- 
cludes four Amperex 12AX7/ECC83's, one 12AU7/ 
ECC82, and two 6AU6's. 

These and many other Amperex `preferred' tube 
types have proven their reliability and unique de- 
sign advantages in the world's finest audio compon- 
ents. 

A condensed tube catalog and detailed specifica- 
tions on all of the Amperex 1Ii-Fi tubes listed here are 
available. \\ rite: Amperex Electronic Corp., Special 
Purpose Tube Division. 230 Duffy Ave., Hicksville, 
Long Island, New York. 

OTHER AMPEREX TUBES FOR QUALITY AUDIO APPLICATIONS: 

POWER AMPLIFIERS: 6CA7/EL34 7189 66Q5/EL84 
6CW5/E186 6BM8/ECL82 

VOLTAGE AMPLIFIERS: 6267/EF86 12AT7/ECC81 
12AU7/ECC82 12AX7/ECC83 
6BL8/ECF80 

RF AMPLIFIERS: 6ES8 6ER5 6EH7/EF183 6E17/EF184 
6A08/ECC85 6DC8/EBF89 

RECTIFIERS: 6V4/EZ80 6CA4/EZ81 5AR4/GZ34 
INDICATORS: 6FG6/EM84 IM3/DM70 
SEMICONDUCTORS: 2N1517 2N1516 2N1515 IN542 

IN87A 

4511 4111' 

- já :1, 

about hi-fi tubes for 
18 

hi-fi circuitry 

Letters 
(Continued from page 14) 

Canadian Novices 
o I would like to start a moke to have Novice 
licenses issued in Canada. Any Canadian SWL's 
who are interested in becoming Novices are invited 
to send me their signatures so I can forward them, 
along with our arguments, to the Department of 
Transport. 

DAVID A. GRANGER 
73 Sunninghill Ave. 

Hamilton, Ontario, Canada 

"Min -O -Scope" News 
Here is a picture of the "Min -O -Scope" I con- 

structed from plans in the August 1960 issue of 
POPULAR ELECTRONICS. I have had a lot of fun 

is, sQ_ 

with it, and it is just right for audio work. The 
whole effort cost less than $20 despite the fact 
that I used only new parts. 

HANs J. WECKE 
Munich, Germany 

Somebody goofed on the "Min -O -Scope" parts 
list-tubes VI and V2 were given as 6AM6's or 
6AU6's. The 6AU6 has a different base connection 
than the 6AM6, but the schematic gives the details 
for the 6AM6 only. I didn't find this out until 
after completing the wiring. 

BOB DICKERSON 
Newberg, Oregon 

Our regrets to reader Dickerson. The pictorial 
diagrams and schematics were drawn for the 
6.416 base connections. if a pair of 6AU6's are to 
be used, it is necessary to change the diagrams. 

Where There's a Will .. . 

I enjoy your magazine immensely, especially the 
entertaining Carl and Jerry "electronic episodes." 
But one thing bothers me: since the boys' activities 
seem to center around school, fishing, loafing, and 
riding bicycles, where do they get the necessary 
cash for their projects-from a rich uncle? 

DOUGLAS BENSON 
Schenectady, N. Y. 

Yes, Jerry does have a rich uncle, but-more 
important-Goth boys llave a clever aunt named 
"Necessity." Ally boy who finds electronic experi- 
menting an insatiable hobby will find a way to 
overcome expenses. 30 
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Hére's e Offer- No Othér Radio -TV School c 

LEARN AT HOME in Spare Time ! 
' DARES MAKE! 

li 

YOU DO MANY PRACTICAL JOBS with the kits we 
send you. That's right, you PRACTICE what we 
TEACH! You build a Skgnal Generator, AC -DC Power 
Pack, and AC -DC Superheterodyne Radio Receiver 
and top quality 21 inch TV Set. EARN AS YOU 
LEARN with the famous RTS 30 Day Income Plan. 

:Full instructions- provided. NO HIGH SCHOOL 
DIPLOMA This is a COMPLETE 
course which starts with basic subjects and 
gradually advances to Radio -TV.... ALL FOR A 
PRICE YOU CAN AFFORD! 

*THE ONLY VERTICAL 

MULTI -CHASSIS 21" 
TV KIT OFFERED BY 

ANY RADIO -TV SCHOOL 

YOU BUILD THESE 

AND OTHER UNITS! 

atlIlllfslfl 

111 INCLUDED! 

*Tubes 
Excluded 

RTS' Membership in 
The Ássociotion of 
Home Study Schools 
is your assurance of 
Reliability, Integrity and 

csi Quality of Training. 

RTS Will Train You at a Price 

You Can Afford and When .l 

You Are a Qualified Graduate 

Will Help You Open a Service 

Shop of Your Own and Supply 

You With Every Bit of 
q )' Equipment You Need to Get 

- :11 -.Started -Plus an Inventory RI 

A "-loch student is eh. 
titled to unlimited 
consultation service. 
All questions are 
answered promptly 
and completely by 
highly specialized ~ll, _ 

RADIO -TELEVISION 
TRAINING SCHOOL 
815 EAST ROSECRANS AVENUE 
LOS ANGELES 59 CALIFORNIA 

December, 1960 

Rush 
Coupon 

FREE 
FACTS! 

of Parts and Necessary 

Supplies. 
AU. FINANCED WITHOUT INTEREST 

OR CARRYING CHARGES!! 

You Also Receive . . e Advertising 
Help and Material, Shop Plans, 

Business Systems, Letterheads, 
Calling Cards and Much More! `. 

Here's What Two of Many Business Plan Shop Owners Have to Say! 

This business takes in between The school lives up to its 
31500 and $2000 a month. I've promises 100%. RTS does not 
had to hire help to keep up lose interest in "its students once 
with it. they graduate. 

CULLEN W. IRBY HAROLD R. STANLAKE 
Corpus Christi, Texas Perry, Michigan 

DON'T LOSE .OUT -. FIND OUT! 
RADIO TELEVISION TRAINING SCHOOL, Dept PE -120 

815 EAST ROSECRANS AVE.. LOS ANGELES 59 CALIF 
Rush me full information by return mail. (Please Print) 

NAME AGE, 

STREET 

CITY 70NE STATE 
L.IDIG 

NO SALESMAN WILL CALL ON YOU! 
1 
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HERE! NOW!' 

FM/MX STEREO 

- :.-:sa,R-¡ 
&a: b. 

110.50 

only for those who want the ultimate 

SHER'flBThS-3OOO ifi 
FM/MX STEREO TUNER 

The FM tuner that has everything ... 0.95µv sensi- 

tivity, Interchannel Hush noise muting system, 
"Acro-Bearn" tuning eye, cascode balanced input, 

automatic frequency control, "local -distant" switch 

... now brings you the only 

FM TUNER with "CORRECTIVE" 
INVERSE FEEDBACK 

Every high fidelity amplifier today incorporates "cor- 
'rective" inverse feedback for lower distortion and 

improved response. Now, Sherwood brings the same 

performance benefits to the S-3000 III FM Tuner; 
these include reduction of distortion due to over - 

modulation by the FM station and better quality 

long-distance reception. 

READY FOR FM STEREO 

Stereo via FM multiplex broadcasting is just around 
the corner. The S-3000 III contains chassis space and 

all control facilities to plug in a stereo multiplex 
adapter. Other features include flywheel tuning, plus 

7" expanded slide rule tuning scale, cathode -follower 

output, and front panel output level control. Sherwood 

Electronic Laboratories, Inc., 4300 N. California Ave., 

Chicago 18, III. 

(') Other fine Sherwood Tuners: 
S-2000 11 AM -FM Tuner $145.50 
S-2200'AM-FM MX Stereo Tuner $179.50 

FOR BROCHURE WRITE DEPT. PE -12 

20 
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13c»eopk-shelf 

"SERVICING TRANSISTOR TV RECEIV- 
ERS" by Milton S. Kiver and Charles R. 
Gray. Published by Howard W. Sams & Co., 
Inc., 2201 East 46th St., Indianapolis, Ind. 
269 pages. Soft cover. $4.50. 

Here is a good 
basic book written SERVICINCTRANSISTORTV 
for the television 
technician. With 
the coming of tran- 
sistorized televi- 
sion sets, this text 
should be welcome 
on every test 
bench. Also, the a 

theory discussion 
and circuit draw- 
ings of the basic 
TV circuit elements 

ff 
RECEIVERS 

111E 

. ,o. I, ..o... 

'Et 
. ,,.... ....,..,...., r 

«,ur.mum Hop. 

should prove valuable to the electronic ex- 
perimenter who likes to putter with new 
transistor circuits. 

"QUAD ANTENNAS" by William I. Orr, 
W6SAI. Published by Radio Publications, 
Inc., Wilton, Conn. 96 pages. Soft cover. 
$2.85. 

There are few hams or SWL's who have 
not heard of the "cubical quad" antenna. 
Invented by Clarence Moore while he was 
working at short-wave station HCJB in 
Quito, Ecuador, the quad is simply a radia- 
tor and reflector folded into a huge cube. 
But getting the quad to work right calls for 
some tricky matching. Bill Orr has as- 
sembled in this book all of the information 
needed to erect and match the quad. Rec- 
ommended to readers who want to put up 
a highly directional two -element antenna 
for hamming or SWL'ing. 

"MAGNETIC AMPLIFIERS-PRINCIPLES 
AND APPLICATIONS" by Paul Mali. Pub- 
lished by John F. Rider Publishers, Inc., 
116 West 14th St., New York 11, N. Y. 112 
pages. Soft cover. $2.45. 

The increasing use of magnetic amplifi- 

Always say you saw it in-POPULAR ELECTRONICS 



 

"Project Echo" satellite went into 
a near -perfect circular orbit 1000 

yy 

miles high, circling the earth once 

every two hours. Its orbital path / 
covered all parts of the U. S. 

r - - 
-s n 

a 

FIRST PHONE CALL VIA 

MAN-MADE SATELLITE! 

,111117-.0,00 
T ...z 

'! \ 
...+~--. 

BELL TELEPHONE LABORATORIES BOUNCES VOICE OFF SPHERE 

PLACED IN ORBIT A THOUSAND MILES ABOVE THE EARTH 

Think of watching a royal wedding in Europe 
by live TV, or telephoning to Calcutta-via 
outer -space satellites! Once a mere dream, 
this idea is now a giant step closer to reality. 

Bell Telephone Laboratories recently took 
the step by successfully bouncing a phone 
call between its Holmdel, N..1., test site and 
the Jet Propulsion Laboratory of the Na- 
tional Aeronautics and Space Administra- 
tion (NASA) in Goldstone, California. The 
reflector was a 100 -foot sphere of aluminized 
plastic orbiting the earth 1000 miles up. 

Dramatic application of telephone science 

Sponsored by NASA, this dramatic experi- 
ment-known as "Project Echo"-relied heav- 
ily on telephone science for its fulfillment ... 

The Delta rocket which carried the satel- 
lite into space was steered into a precise orbit 
by the Bell Laboratories Command Guidance 
System. This is the same system which re- 
cently guided the remarkable Tiros I weather 
satellite into its near -perfect circular orbit. 

To pick up the signals, a special horn - 
reflector antenna was used. Previously per- 

fected by Bell Laboratories for microwave 
radio relay, it is virtually immune to common 
radio "noise" interference. The amplifier- 
also a Laboratories development-was a trav- 
eling wave "maser" with very low noise sus- 
ceptibility. The signals were still further 
protected from noise by a special F1\I receiv- 
ing technique invented at Bell Laboratories. 

"Project Echo" foreshadows the day when 
numerous man-made satellites might be in 
orbit all around the earth, acting as 24 -hour - 
a -day relay stations for TV programs and 
phone calls between all nations. 

This experiment shows how Bell Labora- 
tories, as part of the Bell System, is working 
to advance space communication. Just as we 
pioneered in world-wide telephone service by 
radio and cable, so we are pioneering now 
in using outer space to improve communica- 
tions on earth. It's part of our job, and we 
are a long way toward the goal. 

BELL TELEPHONE LABORATORIES 

World Center of Communications 
Research and Development 

December, 1960 21 



Bookshelf 
(Continued from pclge 20) 

crs makes this book both timely and practi- 
cal. Presuming a fundamental knowledge 
of electricity, it starts with a basic review 
of magnetism, electromagnetism, and mag- 
netic circuitry, then goes into saturable 
reactor theory-the key to this field. Gain 
and feedback in magnetic amplifiers is cov- 
ered, as well as construction and general 
uses, maintenance, and trouble -shooting. 

"OFFICIAL REGISTRY OF BUSINESS AND 
MISCELLANEOUS RADIO SYSTEMS," 
1960 Edition. Published by Milton B. 
Sleeper, Communications Engineering Book 
Co., Monterey, Mass. 104 pages. $5.00. 

This is the fourth in the 1960 series of 
registries published by Milton Sleeper. In- 
cluded in this volume are call signs, loca- 
tions, and frequencies of v.h.f. and u.h.f. 
commercial stations licensed for one-way 
signaling, telephone maintenance, business 
service, manufacturers service, common 
carriers, and studio -transmitter links for 

TV broadcasting. Transmitters for these 
services are in the 27-, 35-, 42-, 151-, and 
464-mc. bands. The listings are arranged 
geographically by licensee, and also by fre- 
quency and call sign. 

Free Literature 
f1 EICO (Electronic Instrument Co., Inc.) 
is offering a compact 28 -page catalog cov- 
ering its complete line of stereo and mono 
hi-fi equipment, test instruments, ham 
equipment, Citizens Band transceivers, and 
radios in both kit and wired form. The 
catalog contains pictures, detailed descrip- 
tions, specs, and prices for every item of 
EICO equipment, and is available for the 
asking from EICO. 33-00 Northern Blvd., 
Long Island City 1, N. Y. 

II Radio Shack's 1961 catalog of electronic, 
hi -fl, and hobbyist equipment contains de- 
scriptions and prices of leading manufactur- 
ers' lines, and features the company's own 
"Realistic" equipment. The catalog comes 
in a smaller, handier size than previous 
issues, and is available from the Radio 
Shack Corporation, 730 Commonwealth 
Ave., Boston 17, Mass. 30 
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ELECTRONICS is the fastest growing industry in America today, creating 
unlimited opportunities for high salaries, with rapid advancement in 
INDUSTRY AND THE ARMED FORCES for Bailey Trained electronic 
engineering technicians. 
LARGE CORPORATIONS from coast to coast, and BRANCHES OF THE 
ARMED FORCES send recruiters to visit each graduating class at Bailey 
Tech, offering unusually high starting salaries. 
BAI LEY 'GRADUATES ARE BEING HIRED for such fascinating and inter- 
esting work as technical salesmen, research and development of guided 
missiles, electronic business machines and automatically controlled 
manufacturing plants, etc., also good RATINGS IN THE ARMED FORCES. 
UP TO SEVEN TECHNICIANS are needed for every engineer... this, plus 
superior training is why Bailey Graduates are being paid more to start, 
and are advancing more rapidly than many men who have spent four 
years in training. 
Resident training is easier and costs less than 
you may think! We provide housing and part- 
time jobs while in school, plus free nation- 
wide employment service for graduates. If you 
want to quickly enter America's fastest grow- 
ing and most exciting industry, write for free 
booklet ... no obligation. 

VETERAN APPROVED 

BAILEY TECHNICAL SCHOOLS 
1625 S. Grand St. Louis 4, Mo. 

f- 

J 

This Minneapolis -Honeywell system 
controls hundreds of automatic man -1 <- 

ufacturing operations. Experience 
on live equipment is emphasized atl 
Bailey and is another reason for the 
tremendous backlog of high pay posi- 
lions waiting BAILEY GRADUATES. 

MAIL' TODAY 
Please mail immediately this free booklet without obligation 
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City State 

Always say 

," 911,4.V_i<19 

you saw it in-POPULAR ELECTRONICS 



BUILD 20 RADIO 
CIRCUITS, AT HOME 

with the New 
PROGRESSIVE RADIO "EDU-KIT"® 

A Prodigal- Home Radio. Course-. 
Now Includes * 12 RECEIVERS * 3 TRANSMITTERS * SQ. WAVE GENERATOR * SIGNAL TRACER * AMPLIFIER * SIGNAL INJECTOR * CODE OSCILLATOR 

ONLY 

* No Knowledge of Radio Necessary 

* No Additional Parts or Tools Needed 

* EXCELLENT BACKGROUND FOR TV 

* School Inquiries Invited 

* Sold in 19 Countries 

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

The "Edu-Kit" offers you an outstanding PRACTICAL HOME RADIO COURSE at a 
rock -bottom price. Our Kit is designed to train Radio & Electronics Technicians, making 
use of the most modern methods of home training. You will learn radio theory, construe 
Lion practice and servicing. THIS 15 A COMPLETE RADIO COURSE IN EVERY DETAIL 

You will learn how to build radios, using regular schematics; how to wire and solde 
in a professional manlier; how to service radios. You will work with the standard type o 
punched metal chassis 1asQr well as the latest development of Printed Circuit chassis. 

You will learn the basic principles of radio. You will construct, study and work wit 
RF and AF amplifiers and oscillators, detectors, rectifiers, test equipment. You will learn 
and practice code, using the Progressive Code Oscillator. You will learn and practic 
troubleshooting, using the Progressive Signal Tracer, Progressive Signal Injector, ~ores 
sive Dynamic Radio & Electronics Tester, Square Wave Generator and the accompanying 
instructional material. 

You will receive training for the Novice, Technician and General Classes of F.C.C. Radio 
Amateur Licenses. You will build 20 Receiver, Transmitter, Square Wave Generator, Code 
Oscillator, Signal Tracer and Signal Injector circuits, and learn how to operate them. You 
will receive an excellent background for television, Hi -Fi and Electronics. 

Absolutely no previous knowledge of radio or science is required. The "Edu-Kit" is the 
product of many years of teaching and engineering experience. The "Edu-Kit" will pro- 
vide you with basic education in Electronics and Radio, worth many times the complete 
price of 526.95. The Signal Tracer alone is worth more than the price of the entire Kit. 

THE ,KIT FOR EVERYONE " . 

You do not need the slightest background ages and backgrounds have successfully 
in radio or science. Whether you are inter- used the "Edu-Kit" in more than 79 c un- 
ested in Radio & Electronics because you tries of the world. The "Edu-Kit" has been 

want 
an 

business 
interesting 

a job wit 
hobby, a well paying carefully designed, step by step, so that 

the "Edu-Kit" a worth -while 
ture, 

yinvestmeou 
will 

nt. 
you cannot 

to k teach yourse 
a 

elf 
The 

your own 
Many thousands of individuals of all rate. No instructor is necessary. 

PROGRESSIVE TEACHING METHOD 
The Progressive Radio "Edu-Kit" isthe foremost educational radio kit in the w ld, 

and is universally accepted as the stanard in the field off electronics training. The "Edu- Kit" uses the modern educational principle of "Learn by Doing." Therefore you construct, 
learn schematics, study theory, practice trouble-shooting-all in closely integrated pro- 
gram 

signed 
to provide an easily-learned, thorough and interesting background in radio. 

gin by examining the various radio parts of the "Edu-Kit." You then learn the 
function, theory and wiring of these parts. Then you bu Id a simple radio. With this first 
set you will 

and 
listening to regular broadcast stations, learn theory, ppractice testing 

andtechniques. u shin 
you build a more advanced radio, learn moreadvanced theory 

and 
yin a progressive manner, and rat your own rate, you ill 

professional Radio Technician.i moe'advanced 
multi -tube radio circuits, and doing work like a 

Included in the "Edu-Kit" course are twenty Receiver, Transmitter, Code Oscillator, 
Signal Tracer, Square Wave Generator and Signal Injector circuits. These are not unprofes- 
sional "breadboard" experiments, but genuine radio cireaits constructed by means of pro- 
fessional wiring and soldering on metal chassis, plus the new method of radio construction 
known as "Printed Circuitry.",These circuits operate on your regular AC or DC house current. 

THE "EDU-KIT" IS COMPLETE ° - 

You will receive all parts and instructions necessary to build 20 different radio and elec- 
tronics circuits, each guaranteed to operate. /Our Kits contain tubes, tube sockets, vari- 
able, electrolytic, mica,condensers, s ceramic and paper dielectric resistors, tie strips, co is, 
hardware, tubing, punched metal chassis, Instructions Manuals, hook-up wire, solder, 
selenium rectifiers, volume controls and switches, etc. 

In addition, you receive Printed Circuit materials, including Printed Circuit Chassis, 
special sockets, 

soldering iron, 
and instructions. 

ed 
You also receive a useful set of tools, a 

tube pro s d g it and a se power Dynamic Radio and Electronics 
Tester. The "Edu-Kit" also includes Code Instructions and the Progressive Code Oscillator, 
In addition to F.C.C.-type Questions and Answers for Radio Amateur License training. You 
will also receive eive lessons for servicing with the Progressive Signal Tracer and the Progres- 
sive Signal Injector, a High Fidelity Guide and a Quiz Book. You r/ ceive Membership in 
Radio -TV Club, Free Consultation Service, Cer ificate of Merit and Discount Privileges. 
You receive all parts, tools, instructions, etc Everything is yours to keep. 

PRINTED CIRCUITRY 
At no increase in price, the "Edu-Kit" 

now Includes Printed Circuitry. You 
build a Printed Circuit Signal Injector, 
a unique servicing Instrument that can 
detect many Radio and TV troubles. 
This revolutionary new technique of 
radio construction is now becoming 
popular in commercial radio and TV sets. 

A Printed Circuit Is a special insu- 
lated chassis on which hás been de- 
posited a conducting material which 
takes the place of wiring. The various 
parts are merely plugged.ln and soldered 
to terminals. 

Printed Circuitry is the basis of mod- 
ern Automation Electronics. A knowl- 
edge of this subject Is a necessity today 
for anyone interested In Electronics. 

95 

FREE EXTRAS 
SET:,O:F TOOLS 

SOLDERING IRON 
ELECTRONICS TESTER 

PLIERS -CUTTERS 
ALIGNMENT TOOL 
WRENCH SET 
VALUABLE DISCOUNT CARD 
CERTIFICATE OF MERIT 
TESTER INSTRUCTION MANUAL 
HIGH FIDELITY GUIDE QUIZZES 
TELEVISION BOOK RADIO 
TROUBLE -SHOOTING BOOK 
MEMBERSHIP IN RADIO -TV CLUB: 
CONSULTATION SERVICE FCC 
AMATEUR LICENSE TRAINING 
PRINTED CIRCUITRY 

SERVICING LESSONS 
You will learn trouble -shooting and 

1C 

servicing in a progressive manner. Yea 
will practice repairs on the sets that 

andconstruct. 
You will learn symptoms 

causes of trouble in home, portable 
and car. radios. You will learn how to 
use the professional Signal Tracer, the 
unique Signal Injector and the dynamic 
Radio & Electronics Tester. While you 
are l eacninq in this practical way, you 
will be able to do ma y a repair cob for 
your friends d neighbors. and charge 
fees which will far exceed the price of 

, "u m 
Consultation Service 

will help you with ay technicl problems 
you may have. 

1. Snis, of 25 Poplar PI., Water- 
bury, Conn-, writes: "I have repaired 
several sets for my friends, and made 
money. The "I 

re_ 

t" paid for itself. 
was ready to spend 5240 for a Course, 
but I found your ad and sent for your 
Kit." 

FROM OUR !MAIL BA 
Ben Valor;O, P. 0. Box 21, Magna, 

Utah: "The 
dr 

its 
a questions 

wonderful.Here 
I lso 
the 

n 

am sending YOU the 
answers for them. I have been in 

Radiofore the last seven years, but like 
to work with Radio Kits, and like to 
build Radio Testing Equipment. 

h the 
different 

I en- 
joyed /ry aworked 

kits; the Sig al T t Tracer works 
fine. Also like to let You know that I 
feel 
Radio -TV prod Club. becoming 

a ,member of your 
Robert L. Shuff, 1534 Monroe Ave., 

Huntington, W. Va.: "Thought I would 
drop you few lines to say that I re- 
ceived my Edu-Kit, and was really 

mb 
zed 

that such a bargain canbe had at such 
a ted re- 
p 

low gpr 
diosl and phonographve 

already 
rs.. My 

friends were really surprised to see me 
get into the swing of it so quickly. The 
Troubleshooting Tester that conies with 
the Kit isreally swell, and finds the 
trouble, if there is any to be found." i --UNCONDITIONAL MONEY -BACK GUARANTEE--- 

ORDER' DIRECT FROM AD-RECEIVE . FREE BONUS 
RESISTOR AND CONDENSER KITS WORTH $7' 

O Send "Edu-Kit" postpaid. I enclose full payment of $26.95. 
Send "Edo -Kit" C.O.D. I will pay $26.95 plus postage, 

O Rush me FREE descriptive literature concerning "Edu-KIt" 

Name 

Address 

PROGRESSIVE "EDU-KITS" INC. 
118E Broadway, Dept. S75D, Hewlett, N. Y. 

L J 
December, 1960 23 



America's Most, Popular, Most 
Authoritative Books on High 

Fidelity, Stereo and Tape 
Right now, one or more of these great books -ch sen carefully by Ziff -Davis Electronics Book 
Service as among the best in their field-will be sent to you for 7 days FREE! Simply write 
your choices on the coupon below and mailfjt today. When your books arrive, read and 
enjoy them for seven full days. If you don't -agree that they are everything you need and 
Want, return them and owe nothing. 

2751. HI-FI GUIDE- 
STEREOPHONIC 
SOUND, Heofler 
A "how-to" book on hi-fi, 
written in simple lan- 
guage. Will help you buy 
the right equipment and 
see that you get the 
most out of your stereo 
or monaural investment. 
$2.50 

HI-FI HANDBOOK 
t tea( 

2771. HI -Fl 
HANDBOOK, Kendall 
How to plan your home 
music system, choose the 
best components, install 
your system easily and 
maintain it by yourself. 
All these, and ways to 
save money, are pre- 
sented in this basic book 
$3.50 

v (tELO 
Sz(Q R(NO ar"L`II 

.7 

2759. TECHNIQUES 
OF MAGNETIC 
RECORDING, Tall 
Translates the complex- 
ities of a science into 
practical, easy -to -follow 
techniques. New ideas, 
new standards. espe- 
cially for the amateur 
who wants a good work- 
ing knowledge of mag- 
netic recording. $8.50 

..., 

6 

_ 

2752. HIGH QUALITY 
SOUND 
REPRODUCTION, Moir 

The perfect manual for 
both the professional 
engineer and the serious 
amateur interested in 
high fidelity. The "why" 
and "bogs" of sound re- 
production is covered in 
complete detail. $15.00 

42. REVERE TAPE 
RECORDER GUIDE, 
Tydings 

The first non -technics 
book to provide useful 
information on the 
Revere Tape Recorder. 
Also a basic guide to the 
entire field of tape. Will 
show you new uses and 
add to your enjoyment. 
91.95 

rDt 
t 

trY:.,,,p, 

2765. YOUR TAPE 
RECORDER, Marshall 
Based on 2500 experi- 
ments with almost every 
type of recorder, this 
book helps to eliminate 
trial and error under all 
conditions. Includes il- 
lustrations of 55 mag- 
netic recorders with 
specifications. $4.95 

:in ¡us!III-bCa. 

2753. LOW-COST 
HI-FI, Heofler 

hundreds of hints for 
budget hi -11 will be found 
in these fourteen chap- 
ters with over 300 de- 
tailed photographs, 
drawings and diagrams. 
Will save you money in 
starting Or improving 
your system- 52.50 

49. TAPE RECORDING 
GUIDE, Marshall 

Designed to help you get 
the most out of your 
tape recorder, whether 
for business, pleasure or 
professional use. \ 
handy guide to have 
around, no matter what 
equipment you own. 
$1.95 

2757. RIBBONS OF 
SOUND, Barleben 
\ handbook on the fun- 

damentals of magnetic 
tape recording simply 
and interestingly pre- 
sented. Factual informa- 
tion you can use no 
matter what type or 
make of recorder you 
own. Paper. $2.50. 
2772. Cloth. $3.50 

THE 

911ACTICAL 
BI -Fi 

á f;FIDB00E 

2755. THE PRACTICAL 
HI -Fl HANDBOOK, King 
A guide to high fidelity 
sound reproduction for 
the service engineer and 
nrnateur. Chapters on 
amplifiers. loudspeakers, 
pickups. microphones, 
record pl,syera disc, tape 
and stereo. $5.95 

2750. ELEMENTS OF 
MAGNETIC TAPE 
RECORDING, Haynes 
here's how to get pro- 
fessional results with 
tape the way the experts 
do. Complete nomencla- 
ture, basic techniques, 
how to splice and edit, 
how to repair and main- 
tain your recording 
equipment. $7.95 

2006. ELECTRONIC 
EXPERIMENTER'S 
MANUAL, Findlay 
With a few dollars worth 
of basic tools and this 
book to guide you. you 
can explore the wonder - 
world of electronics 
experimentation more 
completely than ever be- 
fore. 10 big sections. 
54.95 

24 Always say you saw if in-POPULAR ELECTRONICS 



Yours E'oal a 7 -Day 
Free Examiriation from 

ELECTRONICS oo] Service! 
Each volume is designed to help you get more use and pleasure from your high fidelity 
equipment. Whether you're planning to buy,o5,ready to improve your system-whether you 
now enjoy stereo or plan to convert to stereo-whether you're a music -lover or a hi-fi do-it- 
yourselfer-you'll find one or more books of interest below! For yourself or for gift-giving- 
use the coupon below today! 

2010. AUDIO 
YEARBOOK, 1961, 
Ziff -Davis 
Brand new edition. By 
the editors of Electron- 
ics World. Advanced 
discussions and instruc- 
tions on every phase of 
audio. Special features 
make this an excellent 
guide for the advanced 
audiophile. $1.00 

2011. STEREO & HI -Fl 
DIRECTORY, 1961, 
Ziff -Davis 
New! Complete buyers' 
guide of over 1200 com- 
ponent listings, 800 
photos: latest models, 
prices! World's most 
complete reference. En- 
tire sections on every 
phase of stereo and mon- 
aural high fidelity. $1.00 

2000. STEREO 
HI -Fl GUIDE, 1960, 
ZiffDavis 
1980 edition features 60 - 
page exclusive by Joseph 
Marshall on components 
and how they work. In- 
cludes "What you should 
know before buying 
stereo". Complete, in- 
teresting, invaluable! 
$1.00 

2002. ELECTRONIC 
KITS DIRECTORY, 
1960, Ziff -Davis 
New 1960 edition lists 
over 750 kits, latest 
models, prices and fea- 
tures for hi-fi kits-pre- 
amps, amplifiers, tun- 
ers. speakers-ham 
radio, SWL. Citizens 
Band. Fun and educa- 
tion. $1.00 

1 -day NO -RISK FREE TRIAL EXAMINATION 

See lout 
'We- 9e realez 

21d.e ` c 

iuf o 761daq 
Leading hi-fi dealers and 
salons and radio and electron- 
ics parts jobbers are making 
their stores headquarters for 
books on every electronics 
subject. You can take this list 
to your favorite dealer for im- 
mediate purchase. 

If your local dealer does not 
carry books, use the coupon 
for prompt delivery from 
ELECTRONICS BOOK SERV- 
ICE, on a 7 -day free trial basis. 

ELECTRONICS BOOK SERVICE Vii. 
One Park Avenue, New York 16, N.Y. 
Please send me the book(s) I have listed below for a FREE 7 -day trial 
Examination. I understand that if I am not completely satisfied, I may 

return my selection(s) and I'll owe you nothing. Otherwise, I will send 

you payment for the book(s) of my choice, plus a small charge for 

postage and handling. 

NUMBER TITLE PRICE 

"New York Ci y Residents, please add 3% sales tax. TOTAL 

(If you need more space to list other titles, 
attach a sheet of paper with additional list.l 

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

Please send me FREE CATALOG, when published. EF525 

NAME 

ADDRESS 

CITY 

PLEASE PRINT CLEARLY 

ZONE STATE_ 

December, 1960 25 
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.:::very nearly, 

as fine -a 

" twéetér as 

cañbe had " 

.at anyfprice.' 

^ 4 ' 
says Larry Zide 
in The American 
Record Guide about 

T.' 

' 

Model T 20 '- 

UNIVERSITY'S FABULOUS 

SPHERICON SUPER TWEETER* 
Frequency response from 3,000-40,000 cps (±2db to 22,000 cps) 

Add the Sphericon to your present system, and for the 
first time you'll hear the complete high frequency range... 
with clarity, transparency and sweetness you never thought 
possible. Its entirely new concept-with its special domed 
phenolic diaphragm, conoidal'ring loading and spherical 
diffractor-results in virtually linear response, superior to 
the costliest of tweeters. The Sphericon can be matched to 
any system-especially high compliance-without sacrific- 
ing bass efficiency. Dispersion is 120° in all directions. Com- 
plete with built-in network and adjustable control. Choose 
either the Model T202 for internal mounting, or the brand 
new Model T203 for external mounting. $24.95 net. 

F_EATURÉD 
IN á; - 

' AWARD 

- WINNING ' . " 

SERIES 20b" 

MODEL 312 

, 12".3 -WAY 

HIGN COMPLIANCE 

SPEAKER 

26 

The new Series 200 Model 312 
has more performance capabil- 
ities than most multi -speaker 
systems. Its specially molded 
rigid cone is mounted between 
two highly compliant cloth 
suspensions (inner and outer) 
and can reproduce lowest bass' 
(down to 28 cps) in either com- 
pact or large enclosures. Uni- 
formly dispersed mid -range is 
provided by the patented Dif- 
fusicone. The Sphericon's re- 
flector baffle prevents acoustic 
interaction between tweeter 
and woofer. Perfect rigidity for 
the entire structure is assured 
by the award winning one- 
piece die-cast basket. Com- 
plete with built-in network and 
adjustable control. $73.00 net. 

UNIVERSITY. 

A Division of Ling.Tem o Electronics, Int. 

Hear them both at your dealer's 
now. Ask him for our new cat- 
alog describing all University 
speakers and speaker systems. 
Or write Desk A-12, Univer- 
sity Loudspeakers, Inc., White 
Plains, N. Y. 

NEW stereo hi-fi products are pouring out 
of laboratories and production lines in 

a veritable flood. Space limitations prevent 
us from describing one and all, but some of 

the most interesting are discussed below. 
For further information write directly to 
the manufacturers whose addresses appear 
at the end of this department. 

A new contender in the battle between 
the "separate component" and "integrated 
single -unit" factions is Crosby Electronics' 
650 stereo receiver. It has independent AM 
and FM tuners, two preamplifiers, and two 
power amplifiers (14 watts per channel). 
Said to be the smallest tuner/preamp/amp 
combination on the market, the 650 meas- 
ures 141/2" x 5yls" x 11%" and lists at 
$219.95.... As you probably know, "skat- 
ing" is a by-product of the force that tends 
to pull a cartridge toward the center of the 
record, increasing wear, tracking error, and 
distortion. Fairchild Recording Equip- 
ment's answer to the problem is an "anti - 
skating" arm which introduces a force in 
the opposite direction. Supplied with a 
high -compliance cartridge (the Fairchild 
SM-2 with 20-db channel separation all the 
way to 15,000 cps), the 500 arm -and -car- 
tridge combination is priced at $55.00. 

Following up on the success of the Cita- 
tion I and II kits, Harmon-Kardon has re- 
leased three more-the Citation III FM 
tuner with preassembled and aligned front 
end; the Citation IV stereo preamplifier/ 
control center; and the Citation V stereo 
power amplifier (40 watts per channel). All 
units are available in both kit and wired 
form; cases are optional. Prices for the Ci- 
tation III are $149.95 as a kit, $229.95 
factory -wired; the Citation IV is $119.95 for 
the kit, $189.95 factory -wired; and the Ci- 
talion V sells for $119.95 do-it-yourself, 
$179.95 assembled. . . . Lafayette Radio 
also gives you your choice of kit os- wired 
versions of its new stereo amplifier. Rated 
at 50 watts per channel- (100 watts mono- 
phonic) , the 550 has specially designed out- 
put transformers and wide -band amplifier 
circuitry for a frequency response two oc- 

(Continued on page 38) 
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Completion of the Master Course (both Sections) will 
prepare you for a First Class Commercial Radio Tele- 
phone License with a Radar Endorsement. Should you 
fail to pass the FCC examination for this license after 
successfully completing the Master Course, you will re- 
ceive a full refund of all tuition payments. This guar- 
antee is valid for the entire period of your enrollment 
agreement. 

Get your FCC Commercial License 

-or your money back 
"License and $25 raise due to 
Cleveland Institute training" 

"I sat for and passed the FCC exam for my second class 
license. This meant a promotion to Senior Radio Tech- 
nician with the Wyoming Highway Department, a $25 a 
month raise and a District of my own for all mainte- 
nance on the State's two-way communication system. I 
wish to sincerely thank you and the school for the won- 
derful radio knowledge you have passed on to me. T 

highly recommend the school to all acquaintances who 
might possibly be interested in radio. I am truly con- 
vinced I could never have passed the FCC exam without 
your wonderful help and consideration for anyone wish- 
ing to help themselves." 

CHARLES C. ROBERSON, Cheyenne, Wyoming 

Employers Make Job Offers 

Like These To Our Graduates 
Every Month 

Broadcast Station in Illinois: 'TVe are in need of on 
engineer with, a first class phone license, preferably a 
student of Cleveland Institute of Electronics, ¡n hour 
week plus S hours overtime." 

West Coast Manufacturer: ''We are currently in need 
of men with electronics training or experience in radar 
maintenance. We would appreciate your referral of in- 
terested persons to us." 

Cleveland Institute of Electronics 

Desk PE -12 4900 Euclid Bldg. Cleveland 3, Ohio 

DeeRmbor, I9(Q 

CIE_ HELPS 

TRAINEES GET BETTER JOBS 
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I Cleveland Institute of Electronics 
Desk PE -72, 4900 Euclid Bldg., Cleveland 3, Ohio 
Accredited by National Home Study Council. 

Please send Free Career Information Material prepared to 

help me get ahead in Eiectronics. I have had training or 
experience in Electronics as indicated below. 

Military Amateur Radio I Radio -TV Servicing Broadcasting ' Manufacturing Home Experimenting 
Telephone Company Other 

In what kind of work are you now engaged' 

f 

I 
I In what branch of Electronics are you interested', 

I 
Name Age 

Address 

I City 2one.... State 
PE -72 

27 



de 
E. 

learn electronics '=1 

easier, faster than you 

ever. "imagined : possible..., 
at low cost! - 

BASIC AREAS OF ELECTRONICS 

BASIC ELECTRICITY ('Pictured -Text' Course), Van Valken- 
burgh, Nooger & Neville, 5 vols., soft covers, $10.00; ($11.25 
After Dec, 31, 1960) cloth, $11.50 ($12.75 After Dec. 31, 
1960) 

BASIC ELECTRONICS ('Pictured -Text' Course), Van Valken- 
burgh, Nooger & Neville, 5 vols., $10.00; ($11.25 After Dec. 
31, 1960) cloth, $11.50 ($12.75 After Dec. 31, 1960) 

VOL. 6. BASIC ELECTRONICS ('Pictured -Text' Course), Van 
Valkenburgh, Nooger & Neville, soft cover, $2.90; cloth, 
$3.60 ($3.95 After Dec. 31, 1960) 

BASIC TELEVISION ('Pictured -Text' Course), Alex Schure, 
Ph.D. 5 vols., soft covers, $10.00; cloth, $11.50 

BASICS OF FRACTIONAL HORSEPOWER MOTORS & REPAIR 
('Pictured -Text' Course), G. Schweitzer, soft cover, $3.90; 
cloth, $4.90 

HOW TO READ SCHEMATIC DIAGRAMS, D. Mark, $3.50 
BASIC VACUUM TUBES & THEIR USES, J. F. Rider & II, 

Jacobowitz, $3.00; cloth, $4.50 
R -L -C COMPONENTS HANDBOOK, D. Mark, $3.50 
FUNDAMENTALS OF TRANSISTORS (2nd ed.), L. Krugman, 

P. E., $3.50 
PRINCIPLES OF FREQUENCY MODULATION, Comics, $3.50 
PRINCIPLES OF TRANSISTOR CIRCUITS, S. W. Amos, $3.90 

AUDIO AND HIGH FIDELITY 

BASIC AUDIO ('Pictured -Text' Course) by Norman H. 
Crowhurst, 3 vols. soft cover $8.70; cloth $9.95. 
STEREOPHONIC SOUND N. H. Crowhurst $2.25 
HIGH FIDELITY SIMPLIFIED (3rd ed.) H. D. Weiler, $3.30 
FUNDAMENTALS OF HIGH FIDELITY H. Burstein, $2.95 
REPAIRING HI-FI SYSTEMS, D. Fidelman, $3.90 
HOW TO SELECT & USE YOUR TAPE RECORDER, D. Mark, 
$2.95 

NEW, CAREER .OPPORTUNITIES 

HOME AIR CONDITIONING -INSTALLATION & REPAIR, J. 
Dermal:, F. Makatein & H. Seaman, $3.50 
REPAIRING TELEVISION RECEIVERS, C. Glickatein, $4.40 
BASICS OF DIGITAL COMPUTERS ('Pictured -Text' Course) 
J. S. Murphy, 3 Vols. soft cover, $8.40; cloth, $9.50 
BASICS OF GYROSCOPES ('Pictured -Text' Course) Carl 
Machover, E. E. 2 Vols., soft cover, $6.60; cloth, $7.75 
BASIC CARRIER TELEPHONY ('Pictured -Text' Course) D. 
Talley, E. E. $4.25; cloth $5.75 

AMATEUR' RADIÓ 

GETTING STARTED IN AMATEUR RADIO, Julius Berens, 
W2PIK, $2.40 
BUILDING THE AMATEUR RADIO STATION, Julius Berens, 
W2PIK, $2.95 
RADIO OPERATOR'S LICENSE Q & A MANUAL (6th ed,) 
Milton Kaufman, cloth $7.10 
SHORTWAVE PROPAGATION S. Leinwoll, $3.90 
RIDER GLOBAL TIME CONVERSION SIMPLIFIER J. G. Daiger, 
$1.00 
HOW TO USE GRID -DIP OSCILLATORS Rufus P. Turner P.E. 
K6AI, $2.50 
SOUND -N -SIGHT CODE COURSE Lewis Robins and Reed 
Harris, Complete Course (0 to 20 words/minute), $15.95; 
Novice Course (0 to 8 words/minute) $9.50; Advanced 
Course (9 to 20 words/minute). $8.95 

JOHN"F RIDÉR .PUBLISHER:.INC;. ° 

116 West 14th Street, New York 11, N. Y. 

° add city & Slate tuxes 
II orle, slithers tU ~um 
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Tips 
Ii and 

Techniques 
REPAIRING TV ANTENNAS 

Broken elements on hollow -rod type TV 
antennas can be temporarily repaired with 
a threaded bolt. Take a bolt that is about 
three or four inches long and which will fit 
snugly into each end of the broken antenna 
rod. Cut off the threaded portion of the bolt 

Lr-=1 k "-r ::t..w ".+:sae` 

zmag 
and push it into one end of the broken rod; 
the other end of the broken rod fits on the 
protruding portion of the bolt. Crimp the 
broken ends with a pair of pliers, and, if 
possible, solder the joint, using a good brand 
of aluminum solder. Then wrap a few turns 
of plastic tape over the repaired portion. 

-H. L. Davidson 

QUICK HOOKUP CLIP 
To make a temporary connection quickly, 
without soldering, use a "double -ended" 
alligator clip. 
This is merely 
two alligator 
clips fastened 
together back- 
to-back; for best 
results, crimp 
their lugs to- 
gether and sol- 
der them to 
insure a good 
connection. - 
Kenneth Miller 

OUTPUT METER 
You can make an excellent output meter 
for any receiver or hi-fi set by connecting 
six inexpensive components to the voice 
coil terminals of the set's speaker: a diode, 
a milliammeter, a capacitor, a potentiom- 
eter, and a pair of switches. Operating volt - 

Always say you saw it in -POPULAR ELECTRONICS 
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A New "Advanced Engineered" All Transistor, Crystal Controlled Short Wave Converter 
AMATEURS o CITIZEN LICENSEES CIVIL AIR PATROL 

Mobilette 61, International's new improved all 
transistor, crystal controlled converter provides a 
"quick and easy" way to convert your car radio 
for short wave reception. Mobilette 61 units cover 
a specific band of frequencies providing a broad 
tuning range. Mobilette units are quickly inter- 
changeable. 

Check these all new features! New and improved 
circuit for increased gain ... New internal jumper 
for positive and negative grounds . . . New RF 
amplifier, mixer/oscillator ... New separate input 
for broadcast and short wave antennas ... Installs 
neatly under dash. 

Mobilette 61 is available in a wide choice of fre- 
quencies covering the Amateur bands 75 through 
6 meters, Citizens band, Civil Air Patrol low band 
frequencies, WWV time and frequency standards. 

Designed for 12 VDC, Mobilette 61 will operate 
on 6 VDC at reduced output. 

See the Mobilette 61 at your dealer today. 

Complete, ready to plug in and operate only $22.95 
Any frequency in the range 2 MC to 50 MC 
available on special order $25.95 

International Mobilettes cover these short wave bands. 

Catalog No. 

630 -110 
630-111 
630 - 112 
630-113 
630 -114 

630. 115 
630-116 
630-117 
630-118 
630-119 

Frequency 
6 meters (Amateur) 50 - 51 MC 

10 meters (Amateur) 28.5 - 29.5 MC 
11 meters (Citizens) 26.9 - 27.3 MC 
15 meters (Amateur) 21 - 21.6 MC 
20 meters (Amateur) 14 - 14.4 MC 
15 MC (WWV) 
40 meters (Amateur) 7 - 7.4 MC 
75 meters (Amateur) 3.8-4.0 MC 
10 MC (WWV) 
CAP (Low Band) 
Special Frequencies 2 MC - 50 MC 

Write for International's complete catalog of precision radio 
crystals, and quality electronics equipment ... yours for the 
asking. 

le ,$pRTH LEE OKLAHOMA .CITY. OKLA, °° 

December, 1960 2 



MONEY -SAVING 1961 
ELECTRONICS CATALOG 
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send for it today!. 
Largest Selection-Lowest Prices 
Send for the leading buying guide to every- 
thing in Electronics, including products 
available only from ALLIED. Builders, ex- 
perimenters, hi-fi fans, Amateurs, service- 
men, engineers-save most on: 

KNIGHT-KITS®-Best in Build -Your -Own 
Everything in Stereo High -Fidelity 
KNIGHT® Super -Value Stereo Hi -Fi 

Tape Recorders 8 Phono Equipment 
TV Tubes, Antennas, Accessories 
Parts, Tubes, Transistors 
Everything in Tools 8 Technical Books 
Amateur Station Equipment 
Citizen's Band 2 -Way Radio 
Public Address 8 Paging Systems 
Latest Test 8 Lab Instruments 

SAVE on everything in Electronics at 
ALLIED. Get every buying advantage: 
fastest shipment, expert personal 
help, easiest -pay terms, satisfaction 
guaranteed or your money back. 
Send today for your value -packed, 
FREE 1961 ALLIED Catalog. our 

YOU CAN DEPEND ON THE WORLD'S 40th 
LARGEST ELECTRONIC SUPPLY HOUSE year 

'ALLIED,, RADIO. 
ALLIED RADIO, Dept. 79-M 
100 N. Western Ave., Chicago 80, Ill. 

Rush FREE 1961 ALLIED Catalog 

Name 

Address 

if 

ONLYS2DOWN 
on orders up to 
$50; only $5 down 
up to $200; $10 
down over $200 

City Zone State I..á 1 

Tips 
(Continued from page 28) 

age comes from the audio signal appearing 
across the voice coil. In the circuit shown, 
switch Si turns the unit on and off; closing 
switch S2 makes for a smoother meter 
reading but reduces sensitivity to weak sig- 
nals. Use the original 0-1 ma. scale on your 

milliammeter or substitute a 0-100 volume 
unit (VU) scale. The potentiometer should 
be about 20,000 ohms for audio outputs of 
30 watts, and a correspondingly smaller re- 
sistance should be used for lower power 
outputs. Adjust the potentiometer to give 
maximum meter deflection at full output. 

-Wayne L. Stebbins 

RECEIVER MOUNTING FEET 
Communications receivers often have 
mounting feet so low that they are almost 
useless-the screws holding the bottom 
plate can scratch the table top on which 
the receiver is resting. To remedy this 
situation, it is sometimes possible to re- 
verse the bottom plate and mount the feet 

BEFORE 

RECEIVER MOUNTING PLATE 
BOTTOM FOOT MOUNTING 
PLATE SCREW 

AFTER 

in the same holes, as shown. This process 
will raise the bottom plate screws at least 
1/.1" and prevent further scratching. 

-Clifford Marshall 

ALLEN WRENCH SCREWDRIVER 
If you have an Allen wrench with a burred 
or "rounded" shank, you can turn it into a 
different tool by grinding it to fit a screw- 
driver slot. It will be convenient for use 
with the small screws frequently encoun- 
tered in making delicate adjustments. 

-Glen F. Stillwell 
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Here's Hilversum, Cologne, Copenhagen, and 

.Brussels. January POPULAR ELECTRONICS tells you 

: when to listen to all the European English - 

language shortwave broadcasts... gives you 

call letters, locations, frequencies, and times. 

rt r.-. 4.1 
_A And there's more on shortwave too! 

You'll learn how to record and make 

displays of your listening adventures by 

collecting QSL cards...how to pick 

out a powerful shortwave receiver... 
and much more! Don't miss these 

exciting shortwave articles next month! 

January POPULAR ELECTRONICS 

'ORU- , 

also brings you: 

9 DENTISTRY WITHOUT PAIN? 

Electronics may eliminate pain from dentistry! 
A new experimental system uses music and 

"white sound" to anesthetize patients during 
tooth extractions or cavity fillings. Find out 

how these systems are installed ...how they work, 
in January POPULAR ELECTRONICS. 

M S -I`IJILD A 16 -SPEAKER SOUND SYSTEM 

goo ~WnrNwstn "' Here's a system that outperforms any single 
speaker on the market' It uses 16 tiny 5" speakers 

em"In -sets up .35" high and wide by only 8" deep. 

Do it yourself from full construction plans in 
next month's issue. 

t 

3 3-M3.13320' 

Subcription Rates: 

One Year $4 TWO Years $7 Three Years $10 

" POPULAR ELECTRONICS, 434 S. Wabash Avenue, Chicago 5, Illinois 
December, I?60 31 
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ARKANSAS 
Little Rock: Southern Radio Supply 
Texarkana: Lavender Radio & T.V. Sup. 
CALIFORNIA 
Downey: Net Electronics 
Hemet: Gil Severns 
Hollywood: Pacific Radio Exchange 
Los Angeles: Radio Product Sales 

The Sound Foyer 
Oakland: Elmar Electronics 
Sacramento: Selectronics 
San Francisco: Market Radio Sound Dept. 
San Pedro: Marine Radio Service 
DISTRICT OF COLUMBIA 
Washington: Electronic Wholesalers 
FLORIDA 
Miami: East Coast Radio & TV 
Tampa: Kinkade Radio Supply 
GEORGIA 
Atlanta: Specialty Distributing 
ILLINOIS 
Chicago: Nationwide Radio 

Irving Joseph, Inc. 
La Salle: Klaus Radio & Electric 

La Salle Electronics 
Peoria: Klaus Radio & Electric 
INDIANA 
Anderson: Seybert's Radio Sup. 
Bloomington: Stansifer Radio Co. 
Evansville: Hutth and Sod, Inc 

Ohio Valley Sound 
Port Wayne: Pembleton Laboratories. 
Indianapolis: Brown Distributing Co. 

Graham Electronic Sup. 
Van Sickle Radio Supply 

;Kokomo: George's Electronic Sup. 
Michigan City: Tri-State Electrical Sup. 
Portland: Buck's Hi -Fi 
Richmond: Fox Electronics Company 
Terre Haute: Midwest Supply Company 
IOWA 
Cedar Rapidy,,.owa Radio Supply 

Replace impropér equipment with the only 

microphone 
, - 

:designed specifically THETIHNB 35 
° for citizen's band 

° This reasonably priced, mobile -type ceramic microphone 
is the perfect replacement for the many improper, tape. 
recorder -type microphones now being used on CB equipment 
Has DPST switch wired for relay operation with easily 
reversible terminals to allow modifications (if necessary); 
wiring diagram enclosed with each microphone; hanger ^ 

button and standard dash bractet for mobile rig mounting; 
and an 11" retracted (five foot extended), plastic. 
jacketed, coiled cord. Response- 

. 80=7,000 cps. Output: -54 db. 
List price: $16.80 complete. See THE 

your Turner Distributor, listed vna nth St. N.E. 

below, -he has the 350C. in stock. 

'Des Moines: Bob & Jacks, Incorporated 
Radio Trade Supply Co. 

KANSAS 
Topeka: Acme Radio Supply 
KENTUCKY 
Lexington: Radii Equipment Co. 
Louisville: Arcby Electronics 

P. I. Burks Company 
Peerless Electronic Equipment Co. 

LOUISIANA 
Baton Rouge: Davis Electronics Sup. 
New Iberia: Brooks Electronics 
MASSACHUSETTS 
Boston: A. W. Mayer Company 

O'Donnell Electronic Supply 
Radio Shack Corp. 

Lawrence: Alto Electronics 
MICHIGAN 
And Arbor: Purchase Radio Supply 
Detroit: High Fidelity Workshop 
Lansing: Offenhauer Company 
MINNESOTA 
Minneapolis: Lew Bonn 

National Electronics Cd. 
Harry Starks, Inc. 
Schaak Electronics 

MISSOURI 
St. Louis: Radonics 

NEW JERSEY 

Berlin: Midstate Radio Supply 
Jersey City: Nidisco-Jersey City 
Mountainside: Federated Purchaser 
NEW YORK 
Albany: Greylock Electronics Supply 
Buffalo: Radio Equipment Corp. 
Farmingdale, L.1.: Gem Electronics 
Forest Hills: Beam Electronics 
Hicksville: Gem Electronics 
Kingston: Greylock Electronics 
Long Island City: Spera Electronics. 
Mt.:Vernon: Davis Electronics 

THE MICROPHONE COMPANY 934 17th St. N.E., Cedar Rapids, Iowa 

Please send me further information on The Turner 350C citizen's band microphone. 

NAME 

STREET OR RFD 

CITY 

STATE 

ZONE 

MICROPHONE COMPANY. . 
Cedar Ropids, Iowa 

New York: Harvey Radio Company 
Acme Electronics 

Poughkeepsie: Greylock Electronics 
Rochester: Rochester Radio Supply 
NORTH CAROLINA 
Greensboro: Johannesen Electric Company 
Raleigh: Southeastern Radio Supply Co. 
Winston-Salem: Womack Company 
OHIO 
Cleveland: Pioneer Electronic Sup. 
Columbus: Whitehead Radio Company 
Mansfield: Wholesaling, Inc. 
Toledo: Lifetime Electronics 
OKLAHOMA 
Oklahoma City: Johnson Wholesale 
OREGON 
Portland: United Radio Supply 
PENNSYLVANIA 
Homestead: M. Leff Radio Parts 
Lancaster: George D. Barbey Co. 
Lebanon: George D. Barbey Co. 
Philadelphia: Radio Electric Service Co, 
Pottstown: George D. Barbey Co. 
Reading: George D. Barbey Co. 
Wilkes-Barre: General Radio & ElectronicsS 
York: Radio Electric Service Co. 
RHODE ISLAND 
Providence: Del Padre Supply Co. 
SOUTH CAROLINA 
Columbia: Dixie Radio Supply Company 
SOUTH DAKOTA 
Watertown: Burghardt Radio Supply 
TEXAS 
Houston: Sound Equipment Inc. 
VIRGINIA 
Arlington: Rucker Electronic Products 
Falls Church: The Television Workshop 
Richmond: Banner Electronics, lit. 
WISCONSIN 
Chippewa Falls: Bushland Radio Spec, 
Eau Claire: Bushland Radio Spec. 

Send this coupon to the nearest Turner distributor 
listed above or write The Turner Microphone 
Company for the name of a distributor in your area: 

THE MICROPHONE COMPANY 

934 17th St. N.E. . . . Cedar Rapids, towel, 

32 Always say you saw it in-POPULAR ELECTRONICS 
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by Practicing at Home 
in Your Spare Time 
Al No Extra Cost you get specially de- 
veloped Electronic Training Kits for prac- 
tical experience. Shop and laboratory 
practice at home make learning easier, 
interesting, faster. You do not need a 

high school diploma or previous expe- 
rience. 

Increasing Demand 
for Trained Men 

This is the Electronics age. Men with 
Electronic know-how are in demand. 
They enjoy high pay and growing 
opportunities for advancement. Satel- 
lites, Radar, Automation in Industry, e 
Missiles, Rockets, Planes, Stereo, 
TV, Radio, Two Way Communications for trans- 

portation are a few of the fantas- 
tic developments in the fast 

1.growing Electronics industry. If 
you are not completely satisfied 

' with your work; if you are doubtful 
about your future, investigate 
Electronics. 

High Pay, Prestige, Bright Future 
What branch of Electronics interests you? Thou- 
sands of successful NRI graduates prove that 
NRI's learn -by -practice method is the way to 
success. You start in your chosen career +way 
ahead of the man who only learns from books. You 
do not need to give up your job. You do not need 
to go away to school. You learn at home, get prac- 
tical knowledge from training kits NRI provides. 

Train With the Leader 
NRI is the world's oldest and larg- 
est home study Electronics school. 
You benefit from the experience 
NRI has gained from training men 
for 45 years. NRI offers you proven 
courses of home study in Elec- 
tronics; Principles, Practices and 
Maintenance-Radio Television 
Communications-Radio Televi- 
sion Servicing. 

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

NRI training is low. 
Monthly payment 
plan availab e. NA- 
TIONAL RADIO INSTITUTE, 

' Washington 16, D.C. 

I:S'l0 

._ 
I tar- -7_I I 

NRI Has Trained Thousands for Success 
r 

"I get over twice the 
salary I made before 
enrolling. NRI train - 
i n g gave me a 
thorough understand- 
ing." N. ATKINSON, 
Austin, Tex. 

. 
#1191 

"Now in charge of 
sound effects for 
CBC. NRI opened 
doors to greater op- 
portunity for me." 
F. TUDOR, Toronto, 
Ontario. 

i It 
"Averaged $150 a 
month spare time be- 
fore I graduated. 
Now have my own 
full time business." 
F. W. cox, Holly- I 
wood, Cal. 

41" 
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Cut Out and 

64 -PAGE 

CATALOG 

- - 
Mail-No Stamp Needed - 

E 
No Salesman will call. (Please PRINT) Dept. 0ND-4 

Name_ 

Address 

City 

Age_ 

Zone State 
N8 OLDEST LARGEST HOME STUDY RADIO -TV SCHOOL 

ational Radio nstitute 
WASHINGTON 16, D. C. 

ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL 
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PRACTICE WITH 

17" TV RECEIVER I 

D'ARSONVAL TYPE VOLTMETER 

NEW Home Study Course 
in ELECTRONICS 
Principles -Practices -Maintenance 

NOW READY 
I PRACTICE WITH 

LOW POWER TRANSMITTER } 

,) PRACTICE WITH ULTRA 
I " HIGH FREQUENCY OSCILLATOR SPECIAL 

This is the Electronic Age. Electronic equipment is 
already being used to count and control flow of 
liquids, solids, gases. Electronics is employed to 
search for oil, make surveys, control traffic, ma- 
chine complex parts and in atomic installations. 
Military usesof Electronics are great and expanding 
rapidly. In business, Automation with Electronics 
plays an important part, prepares payrolls, calcu- 
lates engineering formulas. 

TRAINING KITS Learn More to Earn More 
Now, to meet the growing demand for trained 

NO EXTRA COST 
Electronic Technicianscompe NRI has develope a crin- 
prehensive, complete course in Electronics Prin- 
ciples, Practices, Maintenance. This training 

PRACTICE WITH 
stresses fundamentals. It is a course specially pre- )`- pared for beginners and for Technicians. You get 

PRACTICE WITH both theory and practical experience in an interest - 
AC -DC RECEIVER ing, exciting way. 

Ten Special Training Kits 
Give Practical Experience 
You get practical experience with Thyratron Tube 

1 
a 1-I circuits, Multivibrators, build a D'Arsonval type 

I# ' Vacuum Tube Voltmeter (Kit 2); work and experi- 
ment with pentode tubes, selenium resistors, oscil- : tt' lators, transistors, magnetic amplifiers; and get 
practical experience in telemetry circuits as used 
in earth satellites, digital and analog computers 
(Kit 9). 

SEE OTHER SIDEt NRI Oldest Lang 

success 

eswoSchon't 
bring 

- 

suc- 
cess. You must act. Get FREE 64 - 
page Catalog from America's oldest 
and largest home study Electronic - 
Radio -Television school. It gives facts, 
opportunities in Industrial and Mili- 
tary Electronics careers, also shows 
what you learn, tells about NRI's 
other courses in Radio 'Television 
Servicing and Radio Television Com- 
munications. Monthly payments plan. 
Mail Postage Free Card for 64 -page 
Catalog. NATIONAL RADIO IN- 
STITUTE, Washington 16, D.C. 

FIRST CLASS 
Permit No. 20-R 

(Sec. 34.9, P. L. & R.) 

Washington, D.C. 

BUSINESS REPLY CARD 
No Postage Stamp Necessary if Mailed in the United States 

POSTAGE WILL BE PAID BY 

National Radio Institute 
3939 Wisconsin Avenue 

Washington 16, D.C. 

1!1 

,g. li 
T 

% , 
POSTAGE' FREE" CARD . 

MAIL. Now 
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products 
SHIPBOARD POWER CONVERTER 

The Heath Company (Benton Harbor, 
Mich.) has announced a transistorized pow- 
er converter kit for use aboard boats. A 
compact unit, the Model MP -10 converts 
power from 6- or 12 -volt batteries to 117- 

^. 

%_ 
¡ 

eo 

aa'IIY1 

Iírot17- 

volt, 60 -cycle a.c., and can feed two ap- 
pliances simultaneously through its two 
outlets. Power rating with a 12 -volt bat- 
tery is 175 watts continuous, 240 watts 
maximum; with a 6 -volt battery, 120 watts 
continuous. The entire unit is fused. Price, 
$29.95. 

OSCILLOSCOPE PROBE 
Fully transistorized, the Model D -200-T 
oscilloscope probe is intended for localizing 
i.f.-strip troubles. Marketed by Doss Elec- 

tronic Research, Inc., 820 Baltimore, Kansas 
City, Mo., it can be used with general- 
purpose or wideband scopes and with either 
20- or 40-mc. i.f. systems. Placing its pick- 
up loop over an i.f. tube or transformer is 
said to impose minimum loading on the 
December, 1960 

circuit being tested; its low -impedance 
output minimizes high -frequency losses in 
the output cable and eliminates hum pick- 
up. Price, with pickup loop, $19.95. 

THREE -SET COUPLER 
Designed for improving TV/FM reception 
in the multi -set home, the Model HSA-43 
amplified 3 -set coupler produced by Jerrold 
Electronics Corp. (15th & Lehigh Ave., 

Philadelphia 32, Pa.) can feed any combi- 
nation of up to three TV and FM sets from 
a single antenna. The unit's built-in isola- 
tion transformer prevents set interaction 
and "ghosting;" input and output im- 
pedances of 300 ohms permit the use of 
twin lead. Price, 829.95. 

80 TO 6 -METER TRANSMITTER 
The new HE -25 "Voyager" transmitter, 
suitable for Novice, Technician, or General 
Class hams, features single -knob hand - 

switching on 80 through 6 meters. The unit 
runs 120 watts c.w. input on 80 through 10 
meters; 85 watts c.w. on 6 meters; and 70 
watts phone on all bands. Its straight - 
through class C final assures highest effi- 
ciency. Priced at $109.50, the HE -25 ís 

35 
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TYPE PRICE TYPE PRICE TYPE PRICE TYPE PRICE 

0Z4 .42 6ÁT8 .48 6SL7GT .50 1207 .45 
1A7GT .45 6AU4GT .40 6SN7GT .40 12SA7 .44 
1B3GT .52 68(3501 .50 6SQ7 .40 12SG7 .48 
1H4G .39 6AÚ6 .40 6SS7 .62 12517 .48 
114501 .45 68(38 .49 614 .62 12SK7 .44 
1L4 .39 6AV5GT .49 618 .61 12SN7GT. 46 

116 .42 6AV6 .42 6118 .66 12SQ7 .44 
1N5GT .52 6AW8 .40 6V6 .44 12V66T .40 
1Q5GT .44 6AX4GT .50 6W4GT .39 12W6GT .40 
1R5 .41 685501 .49 6W6GT .43 12X4 .46 
155 .39 6B8 .44 6X4 .37 1233 .46 
1T4 .41 6BA6 .46 6X5 .40 14A7/12B7 
1114 .41 6BC5 .44 6X8 .65 .48 
1115 .42 6BC8 .49 6Y6G .69 1486 .48 
1V2 .49 6BD6 .40 7A4/XXL .44 1407 .48 
1X2 .52 6BE6 .44 785 .42 19 .48 
283 .95 6BF5 .45 786 .44 19AU4GT.49 
2AF4 .88 6BF6 .40 787 .42 198066 1.00 

3BC5 .48 6BG6G .99 788 .45 1916 .48 
3BN6 .80 6BH6 .41 784 .42 1918 .58 

3836 .40 6E116 .41 7B5 .41 24A .48 
3CB6 .41 6BK5 .65 7B6 .46 25ÁV5 .75 
3CF6 .42 6BK7 .68 767 .48 25BQ6 .79 
3CS6 .42 6BL7GT .68 788 .44 25DN6 .99 
3LF4 .49 6BN6 .70 7C4 .39 251607 .40 

3Q4 .44 680601 .73 7C5 .44 25W4GT .41 

3S4 .44 6807 .68 7C6 .46 25Z5 .44 
3V4 .44 6615 .60 7C7 .48 2536 .44 
4B478 .65 6BZ6 .42 7E6 .46 26 .40 
4BZ7 .65 6837 .68 7E7 .44 35A5 .45 
5AS8 .52 6C4 .39 7F7 .42 3565 .44 
5ÁT8 .44 6C5 .60 7F8 .42 35C5 .46 
5AV8 .44 
5AW4 .49 
5BK7 .58 

6C6 .60 
6CB6 .44 
6CD6G .99 

7H7 .40 
7147 .48 
707 .48 

351607 .48 
35W4 .43 
35Y4 .39 

516 .51 6CF6 .42 7X7/XXFM 35Z5GT .47 

5T8 .49 6CG7 .40 .44 37 .48 

5Ú4G .39 6CL6 .59 714 .39 39/44 .35 

5118 .49 6CM6 .59 724 .38 42 .45 

5V4G .49 6CM7 .40 1288 .42 43 .45 

5V6GT .45 6CN7 .40 12805 .52 45 .47 

5X8 .45 6CB6 .42 12ÁT6 .42 5085 .45 

5Y3GT .42 6DE6 .44 12ÁT7 .61 5085 .48 

5Y4G .55 6DQ6 .79 12AÚ6 .40 5005 .48 

687 .60 6F6 .69 12AÚ7 .44 501607 .48 
688 .60 6116 .37 12ÁV6 .42 50X6 .51 

6AB4 .40 614 1.00 12AV7 .63 56 .43 

6AC7 .55 615 .44 1285461 .50 57 .43 

6AF4 .82 617 .59 12AX7 .51 58 .43 

6ÁG5 .40 6K6GT .33 12AZ7 .55 71A .59 
6AC7 .44 6117 .48 1284 .42 75 .60 

6AH4GT .55 6118 .58 12686 .44 76 .45 

6ÁH6 .42 617 .49 12BA7 .69 77 .45 

68115 .43 6N7 .59 128E6 .44 78 .60 

6AC7 .45 607 .59 12BF6 .44 80 .52 

6AM8 .49 6S4 .40 12BH7 .51 84/624 A8 
6AN8 .54 6S8GT .40 12806 .53 117Z3 .44 
6AQ5 .44 6SÁ7 .40 12BR7 11736 .90 

6ÁQ6 .42 6SC7 .44 
.48 

12BY7 11717 1.95 

680767 .48 6SF5 .49 
.55 

12CA5 117M7 1.95 

6AR5 .48 6SF7 .55 
.46 

1215 .45 117P7 1.95 

6AS5 .42 6517 .55 12117 .40 
6ÁT6 .42 6SK7 .40 1216 .40 

6-12 VIBRATORS 894 each 
w0 Write Dept. PE -1260 for complete list 7: 

of tubes and special purpose tubes. 
All advertised tubes not postage paid. Include 250 han- 

rily new but may be dling for orders under 55. In. 
electrically perfect factory elude 25°o deposit on C.u.D..s. 
seconds or ap p used tubes. Each Send r co. postage on Cana- 
ls clearly marked. All tubes dian and foreign orders. 

ELECTRONIC TUBE CO. 
112 MARTIN ST., PATERSON 3. N. J. 

: < b. y.s xts 5i 

r®ducts 
(Continued from page 35) 

available trom Lafayette Radio Electronics 
Corp., 165-08 Liberty Ave., Jamaica, N. Y. 

GRID CIRCUIT TESTER 
Hundreds of foreign and industrial types of 
television tubes, as well as types with grid, 
plate, or cathode 
caps, can be 
checked on the 
GCT-9 grid -cir- 
cuit tester. Man- 
ufactured by 
Seco Electron- 
ics, Inc., 5015 
Penn Ave. 
South, Minneap- 
olis, Minn., the 
GCT-9 quickly 
lets you test for 
grid emission, 
leakage, shorts, 
and gas in one 
operation. Results appear 
6AF6 "eye" indicator. The 
two additional testing features: (1) a cath- 
ode continuity check, and (2) a complete in- 
terelement short test, with shorts identified 
as to pin numbers. Price: $32.95 (in metal 
case); $34.95 (in portable carrying case). 

' 

..r-= - ,.><;`.. 
.t >f(n(pf 

mni 

instantly on a 
unit also offers 

ELAPSED TIME INDICATOR 
Would you like to be able to gauge how 
long that tube was in the circuit, or that 
phono stylus in use? Try the improved 
"Chronistor" elapsed time indicator sold by 
Bergen Laboratories Inc., 60 Spruce St., 
Paterson 1, N. J. Fitted snugly in any 
3AG fuse holder, the "Chronistor" draws 1 

milliampere from any 6 -volt d.c. source. 
The unit operates on the electroplating 
principle; a copper marking is gradually 
dissolved, indicating the elapsed hours. 
Price, $3.25, in mall quantities. 

UNIVERSAL CRIMPING TOOL 
A four -in -one tool produced by Waldom 
Electronics, Inc.. 4625 W. 53rd St., Chicago, 
Ill., will (1) crimp all terminals in wire 
sizes from 10 through 22, (2) cut wire, (3) 
strip wire, and t4) shear bolts and screws. 
The bolt -shearing feature provides for cut- 
ting bolts and screws in 4-40, 6-32, 8-32, 
10-24, and 10-32 sizes; the tool is said to cut 
screws clean so that they are ready for use 
without deburring. Price, $4.25. 
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CRE!'s extension 

program in 

'advanced electronic 

engineering technology 

offers you ... 

4". 

higher status & better income 
The CREI home study program is designed 

to meet your present and future employment 
needs and to increase your professional status 
and earning power. The program-which is 
comparable in technological content to ad- 
vanced residence courses in electronics-was 
developed hand -in -hand with leading companies 
and Government agencies in electronics, com- 
munications, missiles and space exploration. 

The courses are presented in easy -to -under- 
stand format, and our experienced instructors 
guide your progress step by step. The program 
may be completed in 2 to 4 years, depending on 
how much spare time you can devote to study. 

CREI brings you the latest advances 
and breakthroughs in electronics. 

Recent advances and new techniques have 
placed tremendous importance on how modern 
and up-to-date the individual's education is. 
Recognizing this, CREI maintains a large staff 
of engineers and scientists who occupy promi- nent positions in government and industry. 
These men continuously revise the CREI pro- 
gram and incorporate all new technical infor- 
mation and breakthroughs. CREI courses are 

the most modern you will find ... anywhere. 
This is one reason why the demand for CREI 

graduates and students at the CREI Placement 
Bureau has far exceeded the supply for the past 
several years. 

CREI curricula is accredited by the Engi- 
neers' Council for Professional Development. 
U. S. Office of Education lists CREI as "an 
institution of higher education." 
More than 20,500 students are enrolled in 
CREI Home Study and Residence Programs. 
More than fifty of America's leading com- 
panies and government agencies pay the 
tuition for their employees studying with 
CREI. 

YOU QUALIFY FOR CREI if you have a high 
school diploma or equivalent, and if you have 
had basic electronic training or practical ex- 
perience in electronics. 

NEW 56 -Page Catalog Discusses Electronics 
Industry, Its Dynamic Future, Recent Break- 
throughs, Career Opportunities, CREI Courses. 

Mail This Coupon Today! 
ETHE CAPITOL RADIO ENGINEERING INSTITUTE ECPD Accredited Technical Institute Curricula Founded 1927 Dept. 1212-G, 3224 16th St., N.W., Washington 10, D.C., U.S.A. England: CREI London, Granville House, 132-135 Sloane Street, London S.W. 1, England 

., Please send me your course outline and FREE 513 -Page Book. "Your Future in Electronics and Nuclear Engineering Technology" ... describing opportunities and CREI home study courses. 
Radar, Servo and Computer Engineering Technology 
Electronic Engineering Technology 
Communications Engineering Technology 
Television Engineering Technology 
Aeronautical Electronic Engineering Technology 
Automation and Industrial Electronics Engineering Technology Nuclear Engineering Technology 

Name Age 
Street 
City Zone State 

I Check: Home Study Residence School Korean Veteran 

Check field 
of greatest 

interest 

To obtain fast, immediate 
service and to avoid delay, 
i1 is necessary that the fol- 
lowing information be filled 
in: 

Employed by 

Type of Present Work 

Education: 
Years of High School 

Other 

Electronics Experience 
December, 1960 
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from Vi tar) 
¡CITIZENS BAND 

TRANSCEIVER 

r 
-44'1 

,r- a 

° ; Mode1760:117 VAC' 

' Kit Wired 

- 059.95 $89.95 

Model 761: 117 VAC & 6 VDC kit $69.95 
Moincle. 

mtg. bracket (Pat. Pend.) wired $99.95 
'EICO premounts, prewires, pretunes, and seals the 
ENTIRE transmitter oscillator circuit to conform 
with FCC regulations (Section 19.71 subdivision d). 
EICO thus gives you the transceiver in kit form that 
you can build and put on the air without the super- 
vision of a Commercial Radio -Telephone Licensee! 

Highly sensitive, selective SUPERHET (not regenera, 
tive) receiver with 51/2 dual function tubes and RF 
stage. Continuous tuning over all 23 bands. Exclu- 
sive Super -Hush n noise limiter. AVC. 3" x 5" PM 
speaker. Detachable ceramic mike. 5 Watt crystal - 
controlled transmitter. Variable "pi" network matches 
most popular antennas. 12 -position Posi-Lock® 
mounting bracket. 7 tubes and 1 crystal (extra xtals 
$3.95 each). Covers up to 20 miles. License available 
to any citizen over 18-no exams. Antennas optional. 

SAVlEMith,thes fálnüus: VALIJ =:LEADERS ; 
All -Transistor Portable 
RA-6:Kit $29.95 Wired $49.95 i 
High sensitivity & selectivity. 
Plug-in transistors. 4" x 6" 
speaker; push-pull audio. 
'Prealigned RF & IF trans- - -fir formers. Less batt., incl.FET. 

...a completely new 

es- 
.. . 

8o that meets 
"" 

e: FCC 
v -` régulations * 

New! 60 -Watt CW Transmitter 
#723: Kit $49.95 Wired $79.95 
Ideal for novice or advanced 
ham 'needing low -power, 
stand-by rig. 60W CW, 50W 
external plate modulation. 
80 through 10 meters. 

90 -Watt CW Transmitter* 
#720:Kit$79.95 Wired $119.95 
"Top auality"-ELECTRONIC 
KITS GUIDE. Ideal for vet- 
eran or novice. 90W CW, 65W 
external plate modulation. 
80 through 10 meters. 
*U.S. Pat. No. D-184,776 

High -Level Univ. Mod. -Driver 
#730: Kit $49.95 Wired $79.95 
Delivers 50W undistorted au- 
dio. Modulates transmitters 
having RF inputs up to 100W. 
Unique over -modulation indi- 
cator. Cover E-5 $4.50. 

Grid Dip Meter 
#710: Kit $29.95 Wired $49.95 
Includes complete set of 
coils for full band coverage. 
Continuous coverage 400 kc 
to 250 mc. 500 ua meter. 

for FREE CATALOG, fill out coupon 'onPage; 

'`-`,E/COQ/R ; oda s o the West 
N. 

en 

1, N. Y ° 
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Showcase 
(Continued from page 26) 

taves below and above the range of normal 
human hearing. Output tubes are 7027A's, 
allowed to "loaf" along' at 50 watts-far 
below their maximum-for longer tube life. 
Price for the KT -550 (kit) is $134.50, while 
the LA -550 (factory -wired) is $184.50. An- 
other stereo product by Lafayette is the 
Panasonic transcription tone arm. Using an 
integrated moving -magnet cartridge, the 
PK-449 has a 20 to 15,000 cps, ±2 db fre- 
quency response. The arm has mu -metal 
shielding throughout its length, is factory - 
set to track at 3 grams, and sells for $32.50 
with a 0.7 -mil diamond stylus. 

If your present stereo setup is equipped 
with a ceramic cartridge, Shure Bros. has 
come up with a sure-fire way to improve its 
performance. Simply replace your ceramic 
cartridge with a magnetic unit and plug 
Shure's M65 stereo preamplifier between it 
and your amplifier. The M65 sells for $24.00 
and can also be used as a preamp for tape 
heads and mikes.... Latest addition to the 
Butoba line of self -powered portable tape 
recorders is the Turning Corp. of America's 
MT -5. Weighing but 12 pounds, the MT -5 
is powered by 8 standard flashlight cells 
(or special converter/inverter). There are 
two speeds -3% and 1% ips, push-button 
controls, and a pause switch. Playing time 
is up to 4 hours per reel (double track), 
and frequency response is 50 to 13,000 cps 
on the unit's built-in 5" x 7" speaker. A 
transparent plastic cover supplied with the 
recorder insures that reels will be visible 
at all times. The MT -5 goes for $249.50. 

Speaking of space problems (and who 
doesn't have space problems these days?), 
Utah Radio & Electronic's PT -2 wall - 
mounted extension speaker should come in 
handy. It contains a 6" x 9" inverted woofer, 
a 3" x 5" tweeter, and a bass relief port. 
Size? Just 12" x 18" by only 3" deep. The 
PT -2 has a power rating of 8 watts and 
should be a breeze to hang with the screw 
slots and "S" hooks provided. Thin as many 
picture frames, it's priced at $32.50. 30 

Crosby Electronics, Inc., Syosset, L. I., N. Y. 
Fairchild Recoiling Equipment Corp., 1040 45th Ave., 

Long Island City 1, N. Y. 
Mammon-Kardou, Inc., 520 Main St., Westbury, L. I., N. Y. 

Lafayette Radio Corp., 165-08 Liberty Ave., Jamaica 33, 
N. Y. 

Shure Bros., Inc., 222 Ilairey :tve., Evanston, Ill. 
Turning Corp. of America, 34 Park Row, New York 38, N. Y. 

Utah Radio & Electronic Corp., 1124 E. Franklin St., 
Huntington, Ind. 

Always say you saw it in-POPULAR ELECTRONICS 



Sty. Type Price Qty. Type Price Qty. Type Price Qty. Type Price 
-0Z4M .79 4617 .96 _6ÁV6 .40 _.._60E6 .58 

e , -1AX2 .62 -4056 .61 __6AW8 .89 _._6DG6 .59 
_.1630T .79 __4DE6 .62 _6AX4 .65 __6006 1.10 
_.10N5_ .55 _ _40K6 .60 _6AX7 .64 _60T5 .66 _103 .73 _4016 .55 -_6BA6 .49 __6DT6 .53 113. .73 _..54M8 .79 -.6BC5 .54, __6EU8 .79 

1143 _ '.73 ^s5AN8 .8G _6BC7 .94 ^6EÁ8 .79 1L6 1.05 __5A05 .52 __68C8 .97 _-6H6GT .58 
-11N5 .59 _. 5AT8 .80 ___6BD6 .58 -615GT .51 _185 .62 _._58K1A .82 _613E6 .55 -616 .67 -1S5 .51 ._ 5607 .97 _..6BF6 .44 _6K6 .63 -1T4 .58 __5BR8 .79 _6666 1.66 __6S4 .48 -1U4 .57 __SCG8 .76 _._68H6 .65 _-6SA7GT .76 _1U5 .50 . 5C18 .76 _6BH8 .87 __6SK7 

.. 
.74 

' _1X26 .82 _-_5EÁ8 .80 __6816 .62 __6S17 .80 
_2AF4 .96 __ 5EU8 .80 -68K7 .85 -6SN7 .65 

_5J6 .68 __68L7 1.00 __6S07 .73 
_3A15 .42 _.5T8 .81 __68N4 .57 _..._6T4 .99 -3AÚ6 .51 _.5U4 .60 _613146 .74 _6U8 .78 
__3ÁV6 .41 _5U8 .81 _6605 .65 __.6V6Gi 54 

, _38A6 '.51 _5V6 .56 _66Q6GT 1.05 __6W4 .57 
_3605 ..54 _5X8 .78 -.6607 .95 __ 6W6 .69 
_3BE6 .52 -.._5Y3 .46 -6BR8 .78 -6X4 .39 

, _313N6 . .76 -6AB4 .46 -68U8 .70 __MGT .53 
-313118 .78 __6ÁC7 .96 -68Y6 .54 __6X8 .71 
_3BY6 .55 -64F3 .73 -6BZ6 .54 _..7A117 .61 -36Z6 '.55 _6AF4 .97 -_6617 .97 __7A8 .68 
__3CB6 ` .54 _6A65 .65 --6C4 .43 .786 .69 _3CF6 .60 _6A116 .99 ._..6086 .54 _7Y4 .69 
__3CS6 .52 _6AK5 .95 __6006 1.42 _-.8AÚ8 .83 _3CY5 .71 _6ÁL5 .47 __ 6CF6 .64 _._8AW8 :93 
__30K6 .60 __6ÁM8 .78 __6C07 .60 _...8605 .60 -3DT6 ,.50 . _ 6AN4 .95 _ .6CG8 .77 __8CG7 .62 _305 .80 _ ..64N8 .85 _._6CM7 .6E __8CM7 .68 _3S4 .61 __6A05 .50 _._6CN7 .65 .,8CN7 .97 _3V4 .58 ___GARS .55 _._6CR6 .51 _._8CX8 .93 _4BC5 .56 _64S5 .60 __6CS6 .57 _.._8EB8 .94 _4608 .96 _.6AT6 .43 ___6CU5 .58 _.__100A1 .71 -46N6 .75 *__61178 .79 _ 6CÚ6 1.0E _....11CY7 .75 _41307 .96 6AU4 .82 _ _6CY5 .7C __ _l2Á4 .60 
_413S8 .98 __6AU6 .50 __ 6CY7 .71 _ _12A85 .55 _48U9 .71 __6AU7 .61 _6DA4 .6E __12AC6 .49 
_41326 .58 _._6ÁU8 .87 _...6065.61 _._12ÁD6 .57 

, 

.1,11"111 
, ,r ilmbol of IF 

l Q I I, 
It 

, RAIDmTEL 
r7 y gl. 

$el,e®"'ell el '' RST QUALITY A' 
t. Mm. use. Q,.k. 4 ... 

INSIST ON RY 
° i 1I4 TELEVISION AND RADIO TUBE 

-TEL FOR 
NEED 

TRANSISTORS 
at fabulous discount 

4 

s 

MIXER p f 

and r 
IF ea! 

AF 
DRIVER 

OUTPUT j9.. ,F 

AUTO TYPE 

80 
¢ 

POWER OUTPUT u ea.l 

HIGH POWER 
.40 

15 AMP $ Qa. 
Collector Current 

°.GONE 
UARANT 

NUELD.UP to 75% OFF on BRAND NEW TUBES - 

YEAR! . -j 
e . "You Can Rely On Rad-Tel's. Speedy. ,One' Day Service!° ° 

Not Used - Not Pulled Out Of Old Sets Each Tube Individua ly and Attractively Boxed! ', 
Qty. 'ype Price 

___124E6 .43 
_ _12AF3 .73 
_._12AF6 .49 
_..._121116 .46 
_._12A1.5 .45 
_._.12AL8 .95 

_._.12ÁQ5 .52 
_ 12ÁT6 .43 
_._12AT7 .76 

_12AÚ6 .50 
_12AU7 .60 
_ _11AV5 .97 
__12ÁV6 .41 
_ _t2AV7 .75 
___12AX4 .67 
__t2AX7 .63 

__._t2AZ7 .86 
__1264 .63 
__ t26Á6 .50 
___t2BD6 .50 
___t28E6 .53 
_ _128F6 .44 

12BH7 .73 
_._121316 .56 
__12806 1.06 
__J2BY7 .74 - 12827 .75 

° 

' 

' 

-...2C5 .56 
-'2CA5 .59 
_._: 2C145 .56 . 

Qt- Type Price Qty. Type Price 
' 

__12CR6 .54 __1104 .69 
_._12CÚ5 .58 ___17006 1.06 
___12CU6 1.06 _1716 .58 ' 
_._12CX6 .54 _._11W6 .70 
-_12085 .69 _19AÚ4 .83 
___12DE8 .75 ___.19BG6 1.39 

12918 .85 _19T8 .80 
-._120M7 .61 _.:_:.121;5465. 1.49 i _12006 1.04 _ 25606. 1.11 

_.12DS7 .79 .53 
-12016 .56 .59 
_._12E16 .50 ___25C06 1.44 
__.12EG6 .54 _.25CÚ6 1.11 
___12E26 .53 __250N6 1.42 ' 
__12F5 .66 _. _25EH5 .55 

-12E8 .66 _._2516 .57 
-12FM6 .45 _. 25W4 .68 
__12K5 .65 _2516 .66 
-12SA7N .86 _ _35C5 .51 

--12SK7GF .74 -_3516 .57 
-12SN7 .67 _.. 35W4 .52 
__12SQ1M .73 _ _35Z561 .60 

.62 _..5085 .60 _12U7 
-12V6GT .53 __5005 .53 
_12W6 .69 _ _500C4 .37 
__12X4 .38 __50EH5 .55 ' 
_._17AX4 .67 _...5016 .61 

J 

__-17806 1.09 _117Z3 .61 
.17C5 .58 

_. _17CA5 .62 

CATHODE F.AY TUBE REJUVENATOR 
AC parallel circuits. 894 ea. 
Lots of 10 794 ea. 

SERIES TYPE Used in ckt with 
19AU4, 25BQ6 etc. $1.00 

FILTER CONDENSERS MFD WV 
Cartridge 0 20-20 150 

- T7pe 0 90-40 150 494 
0 50-30 150 

ea. 

° ' ,.-,1 SEND FOR FREE. TROUBLE SHOOTER GUIDE' AND NEW TUBE r,4 PARTS _CATALOG. . 

' A . 55 Chambers -St I 

Newark 5, N. J. _ _ u w _ _ _ r . !E_1260 

TERMS: 25% deposit múst accompany all orders - balance C. O: D. Not Affiliated With i:'$1' HANDLING CHARGE FOR ORDERS UNDER $5. Sub ect to prior sale. -Any Other Mail Please add postage. No C. O. D's outside cóntinental. U. S. A Order Tube Co._ 
December, 1960 39 



Listen to EICO Hour, WABCFM, N. Y. 95.5 MC, Mon. -Fri, 7:15-8 PM. 

- -:thé 'er xpé rts 
r"'' " ' 

ur EST 

. in 

STEREO 
STEREO Dual 

Amplifier - 
Preamplifier 

NFU 
Kit $69,95. 

Wired $109.95. 
"Excellent" - 

SATURDAY REVIEW; 

HI-FI MUSIC AT HOME. 

STEREO Dual 
Preamplifier 

HF85 

V Wired $64.95. 
Kit $39.95 

"Extreme 
flexibility . . 

a bargain" -HI -F1 REVIEW 

STEREO Dual 
Power 

Amplifiers: New 

E.1111". 

100W HF89: 
Kit $99.50 

Wired $139.50. 

70W HF87: Kit $74.95. Wired $114.95. 

28W HF86: Kit $43.95. Wired $74.95. 

- 

New Transistorized 
Power & Bias 

Supply «1020 
Kit $19.95, 

Wired $2795: 

New Battery -Powered 
Filament 

Continuity Tester «612. Kit $3.95. 
Wired $5.95. 

* Series/ 
Parallel 

R -C - Combination 
Box «1140 Kit $13.95. Wired $19.95 1350 Combinationsi 

u. o. Pat. No. 2,954,518 MOST EICO DEALERS OFFER BUDGET TERMS 

RF 
Generafór 

- Kit $26.95. / wired $39.95. 

and MONO 
NEW! 

STEREO -Mono 
Player/Automatic 

Changer complete 
with dual stereo 

cartridge anl c 

$49.75"M ic a g nnadl a. F.E.T. 

Mono Power 
Amplifiers (60, 
so 35, 30, 22. 

14watt, use 

2 for Stereo) 
from Kit .$23.50. 

Wired $4150. 

Mono 
Integrated 

Amplifiers: (50, 
30, 20, 

12 -Watt; use 
2 for Stereo) 

from Kit $34.95. 
Wired $57.95. 

EICO, 330C N. Blvd., L.I.C. 1, .N.Y. PE -12 
Show use 1105V TO SAVE 5dfk on ton -quality: 0 
O TEST IICSTI:1131EXTS -ILA NI" GEAR. 0 Send 
FREE Short Course for 1til ice License. Send FREE 
Catalog & name of neighborhood 11::1C0 dealer. 0 Send 
Stereo I ll-Fi Guidebook, 250 enclosed for postage and 
noodling. 

Address 

Zone State. 

° 

FM Tuner HFT90 r' 
Kit $3995`. 

Wired $65.950. 

fillCover $3.95. .1. 

. "One of the best 

buys" AUDIOCRAFT 

AM Tuner HFT94 

Kit $39.95. Wired $65.95, 
incl. Cover & F.E.T. 

2 -Way Bookshelf 

I factory -built 

S y s 

complete with 

cabinet: 

Wired $47.95 

`Less Cover, 
F.E.T. incl. 

NEW! 
COMPLETE 

STEREO STEREO 
DUAL 

. 

el AMPLIFIER 
AF -4 

Kit $38.95 
Wired $64.95 

o 
o 

TRUE Hi -Fi quality to drive hi efficiency 

speakers to concert volume. 

... and in TEST INSTRUMENTS 
I 

Miniaturized 
Muiti-Signal 

Tracer n1454 
Kit $19.95 

Wired $28.95. 

1000 Ohrrts/Volt 
V-04/-0 536 
Kit $12.90 

Wired $14.901 

Vacuum Tube 
1.11 Voltmeter «221 

Kit $25.95, 
Wired $39.95. 

5" PLsh-Pull 
Scope «425 

Kit $44.95 
Wired $79.95. 

DC -5 MC 
5" Scope «460 

Kit $ ro,95 
Wired $129.50: 

n "ti 
... 6V & 12V 

Battery 

$29j.9-5. WireEdli;n1: 
r#e3d180.9f6o5or" 

,,.,.,.,,,,Iiielf--111 
& Charger 

NittransistEorxterqa-ufilpitte. 

Kit $38.95. Wired $47.95 

IN, STOCK! Compare, , . - -. 
(C) 1960 CLCCTROHIC INSTPUME, CO., INC., 33.00 N. El take themJicme -.right "off the shelf" - fyom 2000 neighborhood " - ''- °--, 

slealert. Over 2 MILLION Eico. instruments in use throughout the world .,. , ., - ,,..'. ...,:-.°'.. c,,,..,,,,v4-1 
40 _ Always say you saw it in-POPULAR ELECTRONICS 

Peak -to -Peak 
VTVM #232 

& Uni-Probeg 

U. S. Pat. No. 2,790,051 
Nit $29.95. 

Wired $49.95. 

Tube Tester 
. «625 

Kit $34.95 
Wired $49.95: 

R -C Bridge 
1 

& R -C -L 
Comparator 

«9508 r Kit $19,95. 
Wired $29.95. t 



---- ------ 

Choosing and Using 
P-15 Transceivers 

EVERYMAN'S all -transistor miniature 
transceiver is here. As this article is 

written, ten different models are on the 
market, ranging in price from $32.95 (an 
unwired kit) to a top figure of $149.50. 
Each of them is a completely self-contained 
transceiver suitable for two-way communi- 

By LEO G. SANDS 

December, 1960 

cations over ranges of one-half to two 
miles. 

While still king-size compared to the 
inimitable Dick Tracy "wrist radio," the 
new midget radiotelephones are neverthe- 
less much smaller than conventional mil- 
itary -style walkie-talkies. Weigh n 

possible 
wvith 
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sed walkie-talkies 
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average of one and one-half pounds, they 
are far lighter than the conventional 
walkie-talkie which may weigh as much as 
eight pounds or more. 

No License Required. The most inter- 
esting aspect of the P-15 miniature trans- 
ceivers is that they can be used by anyone 
-aged three or ninety, alien or American 
citizen-without a Federal Communica- 
tions Commission license. Such unlicensed 
operation is permitted on Citizens Band 
channels 2 (26.975 mc.) through 23 (27.255 
mc.). (For Class D Citizens Band operation, 
as you probably know, licenses are limited 
to the American citizen who is over 18 

years of age.) Of course, since there is no 

need for FCC licenses for the P -15's, no call 
letters can be used in communications be- 
tween two or more of these miniature trans- 
ceivers. 

The communications range depends upon 
where the transceivers are used. While es- 
sentially "line -of -sight" devices, the trans- 
ceivers operate in an area where radio 
waves have a tendency to bend around ob- 
structing objects. 

Under adverse conditions (in major met- 
ropolitan areas with tall steel buildings, 
for example), the operating range may be 
as low as six or seven city blocks. But 
the average residential area range between 
comparable units is 34 to 11/2 miles, and 
extraordinarily favorable conditions (such 
as an unobstructed path over water) will 
permit communications over a range as 
high as 12 miles. Such "DX" is an excep- 
tion to the rule, of course, but many users 
have consistently achieved satisfactory com- 
munications at distances of from 21/2 to 4 

miles. 
Scores of Applications. These minia- 

ture radiotelephones have literally scores 
of uses. Because of their low weight and 
extreme portability, they will undoubtedly 
find frequent service in the hands of hunt- 
ers and fishermen who have long sought 
some means of radiotelephone communica- 
tions over distances of one or two miles. 
Car hops can use them to call food orders 
to the chef, theater ushers in drive-in movies 
can report seat availability to cashiers, and 
sports otlicial§ will be able to keep in touch 
with one another during road and track 
events. 

Additional commercial applications for 
these transceivers are being found in large- 
scale construction projects, warehousing, 
factory and plant protection, stock yards, 
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One transceiver currently avail- 
able-the Electro -Voice Model RME 
4303-boasts a tunable receiver. 

forestry service and rescue agencies, plus 
civil defense. 

Minimum Regulations. Under Part 15 

of the FCC regulations, only certain low - 
power communications devices are allowed 
to operate without a license. In the case of 

these 27-mc. transceivers, the qualification 
of low power means an input of 100 milli - 
watts or less. The units must be crystal - 

Several models, including Globe 
Pocketphone shown below, have 
connections for earphone listening. 

q3. 
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Transceivers shown on page 41 are: 
(A) Osborne Duo -Corn 100; (B) Globe 
Pocketphone; (C) Electro -Voice RME 
4303; (D) Heathkit GW-30; (E) Mor- 
row VP -100; (F) Wightman WE -PT -I. 

'controlled on all of the Citizens Band chan- 
nels involved, and can only be used with 
single -element antennas whose length does 
not exceed 60 inches. 

The only other noteworthy regulation ap- 
plied to these unlicensed transcievers is 
that they must not cause or create inter- 
ference with interstate or foreign radio 
transmission and reception. However, the 
chance of such interference being created 
by a 100-milliwatt transceiver seems rare 
indeed. 

Part 15. Exactly what is Part 15 of the 
FCC Rules and Regulations? It is the por- 
tion of the Rules pertaining to the opera- 
tion and use of radio frequencies by "Inci- 
dental and Restricted Radiation Devices." 

The microphone of the Morrow VP -100 
can be clipped to a shirt pocket, the 
main unit attached to operator's belt. 

Eight miniature batteries held in 
the base of the Osborne Duo -Corn 100 
transceiver operate it for 50 hours. 

t 

Incidental radiation is emitted by a device 
that produces energy as a part of its opera- 
tion-in oilier words, not for communica- 
tions purposes. 

Restricted radiation as the name im- 
plies-means low -power transmitters that 
are used for signaling (garage door open- 
ers, model airplane control, etc.) and cer- 
tain equipment used for voice communica- 
tions. Such voice equipment can be operated 
at'100-milliwatts input in either the stand- 
ard AM broadcast band or on one of the 
channels assigned to Citizens Radio in the 
26.97 to 27.27 mc. spectrum. 

Class D Operation. Many Citizens 
Band operators are finding that the new 
transistorized transceivers have greater 
value and communications range when used 
with their regular 5 -watt Class D stations. 
In this case, the transceiver must be de- 
signed to meet FCC requirements under 
Part 19 of the Rules and Regulations-it 
must satisfy the basic requirement of 
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0.005% frequency stability. To date, all of 
the units available do so. Of course, when a 
transceiver is used as a Class D station, it 
must be licensed and operated by non -aliens 
over 18 years of age. 

The combination of a transceiver and 
Class D station is roughly equivalent to 
boosting power by 17 db. Add to this the 
fact that most base stations will be using 
resonant and efficient antennas mounted 
high above ground level, and you can see 
that the walkie-talkie range on a quiet CB 
channel can easily be as much as four or 
five miles. 

"Sophisticated" Units. In spite of 
their low prices, these transceivers should 
not be considered toys. Each unit is care- 
fully engineered, employing sophisticated 
transistor techniques. 

One of the transceivers has 12 transis- 
tors and one diode, with a superheterodyne 
receiver section that offers a rated sensi- 
tivity better than many full-fledged com- 
munications receivers costing $200 or. so. 

Although its overall weight is held to less 
than 20 ounces, it also has a built-in noise - 
limiting and squelch circuit. 

In fact, most of these units have squelch 
and noise -limiting circuits to eliminate 
ignition and other forms of radio signal in- 
terference. And many models include pro- 
visions for using lapel microphone and 
speaker, or even a single -piece earphone. 

Several of the P-15 transceivers have a, 
jack or other connection to permit the use 
of an external antenna to increase trans- 
mitting range. Unfortunately, though, 
means are not provided for efficiently load- 
ing or tuning up the transmitter for maxi- 
mum output to the antenna. Use of an 
external antenna, of course, automatically 
means that the transceiver must satisfy 
Part 19 of the FCC Rules. 

The development of low-cost radiotele- 
phones is a significant step for the radio 
industry. For the user, it is the near - 
ultimate in sophisticated two-way commu- 
nications-I won't be without mine. 30 

Heathkit GW-3O Easily Assembled in 4 Hours 
AT this writing, the Heath Company 

is the only supplier of a Part 15 
transistorized transceiver in kit form. 
The average experimenter can assemble 
a GW-30 in just about four hours with 
little or no fear of encountering discour- 
aging bottlenecks. All wiring is on a 
printed -circuit board with the sole ex- 
ception of the transmit/receive switch. 

The GW-30 utilizes four transistors. 
Two are in the audio stages, one is in 
the crystal -controlled transmitter, and 
the fourth is used as a superregenerative 
27-mc. detector. The miniature speaker 
serves a double purpose: it is switched 
into the audio circuit to act as a micro- 

phone during transmitting sessions. Although the GW-30 employs a 
miniature crystal, the unit meets the FCC 0.005% Class D requirements. 

Superregen hiss from the GW-30 is not overly objectionable, and sensi- 
tivity is fair to good. The POP'tronics staff consistently used a GW-30 
over a path of one and one-half miles. 30 
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a universal test instrument 

MOST electronics hobbyists are long on 
ambition but short on cash. If you're 

typical, you'd probably like to fill your 
bench with a flock of meters, generators, 
and other equipment, but you are likely 
to invest any extra cash in your next proj- 
ect. While you may not be able to buy the 
equipment you want, there may be a po- 
tential benchful of test gear hidden in your 
home-in an a.c.-operated superhet. 

For maximum value, the receiver you 
modify must meet certain basic require- 
ments-it should be a.c.-(transformer-) 
operated, not an a.c.-d.c. set; it should be a 
superhet; it should be of recent enough 
manufacture to use readily available tubes; 
and it should have a 455- or 456-kc. i.f. 

MODIFYING THE RECEIVER 

Since you will be modifying the receiver 
for use as a piece of test equipment, don't 

By LOU GARNER 

With modifications, an a.c. superhet 
can serve as a signal generator; 
signal tracer, amplifier, VTVM; 

code practice oscillator, or even 
as a capacitor checker. 

worry about the condition of the cabinet (if 
it has one). However, the set itself should 
be in operating condition or easily repair- 
able-don't pick a set that has been carini= 
balized for parts. 

When you have found a suitable receiver, 
determine the make and model number and 
obtain a schematic for it. Your local parts 
distributor should be able to help you; if 
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11-Closed-circuit jack 
S2-S.p.d.t. switch 
TS1-6-lug terminal strip 
V6 -6E5 tube 

ADDITIONAL PARTS 

1-Tuning-eye kit (Am phenol 58-MEA6 or equiva- 
lent) 

3-Probes (see text) 
Misc.-Wooden dowel, wire, solder, brackets, 

knob (for 22), phone plugs, alligator clips, etc. 
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PHONE PLUG 

Accessory probes are built into plastic tubing sections. 
Use spaghetti on the detector -probe wiring to prevent shorts. 

;-SHIELDED CABLES 

GROUND LEADti 

IN34A 

AUDIO PROBE 
270444F 

DETECTOR PROBE -0,. 

ALLIGATOR CLIP 18"FLEXIBLE CORD 

IONVI. 4 
i 

PLASTIC 
TUBE 

.00214F 

SCOTCH ELECTRICAL TAPE WRAPPED 
AROUND REAR OF CABLES OR WIRE 
TO INSURE A SNUG FIT IN PLASTIC 
TUBE 

L RF PROBE 

PRESS FIT 

PH N. TIP 

18" FLEXIBLE CORD--... 
ALLIGATOR CLIPr i 

PHONE TIP 
36' SHIELDED CABLE O2y1. 

PLASTIC 
TUBE 

PHONE PLUG 36 r 270yy[I SHIELDED CABLE 18K 4 

18"---- 
FLEXIBLE CORD 

ALLIGATOR CLIP 

47K I 

IN34A 

PLASTIC TUBE 

PHONE TIP 

Fig. 2. Schematic diagrams for r.f., audio, and 
detector probes (top to bottom). See text. 

"Magic eye" indicating tube (below) is held in 
place by a bracket on top of a wooden dowel. 

6E5\ 
4l 

BRACKET 

. _ 

48 

CLAMP 

"", P 
, 1 'SOCKET 

rs 10 

".> 

WOODEN 
DOWEL 

not, your library may have the material. A 
schematic of a typical receiver is shown in 
Fig. 1. 

Salvaging and Repair. Your first step 
is to restore the set to its original operating 
condition. If the set has been sitting around 
for a while, use a vacuum cleaner or port- 
able hair dryer (heat off!) to blow away 
excess dust and dirt. Check for missing Or 
broken tubes, broken connections (to the 
antenna coil, for example), charred resis- 
tors or other damage. 

If all seems in order, have the tubes 
tested and replace any that are weak, 
leaky, or burned out. Check the tuning 
capacitor for bent plates and dirt. If neces- 
sary, clean between the plates with a piece 
of stiff cardboard or a pipe cleaner. 

If the set hums, filter capacitors C11 and 
C12 (in Fig. 1) may have dried out and 
need to he replaced. If the sound is dis- 
torted, look for a defective speaker, a gassy 
output tube, or a leaky capacitor (C8). 

Once the set is operating, it should be 
aligned. If you have access to an r.f. signal 
generator, you can do the job yourself or 
you can have your local service shop do it 
for you. 

New Components. The basic modifica- 
tions are also shown in Fig. 1; the addi- 
tional components you will need are given 
in the accompanying parts list. 

Drill a hole in the front or rear chassis 
: apron and install a closed-circuit jack (J1). 

The "hot" (ungrounded end) lead to the 
volume control (R3) is opened and con- 
nected to the jack. If the leads must -be 
longer than two or three inches, use 
shielded single -conductor cable, grounding 
one end of the shield to the chassis. 

POPULAR ELECTRONICS 



OUTPUT TERMINALS (TSI) 

Terminal strip TSI is mounted on small 

angle brackets at the end of the chassis. 

Install the electron -ray tube (V6), using 

the kit specified in the parts list, and an 

s.p.d.t. selector switch (S2) . The 1-meg. 

resistor is premounted as part of the kit. 

The switch can be a toggle, slide, or rotary 
type and should be mounted on the front 
chassis apron. The 6E5's support bracket 
can be mounted on metal spacers or on a 

heavy wooden dowel. 
Now mount terminal strip TS1 on the 

chassis. Connect terminal 1 to the chassis 
(ground) , terminal 2 to the heater winding, 
and terminal 3 to the B+. One pole of the 

selector switch goes to terminal 4, one side 

of the voice coil winding goes to 5, and the 
other side is grounded. The free end of the 
speaker's voice coil goes to terminal 6. A 

jumper between terminals 5 and 6 restores 
the connection between the transformer 
and speaker. 

Every piece of test equipment needs a set 
of accessory cables and probes. Make up a 

set of probes as shown in Fig. 2. In addition, 
make up a set of general-purpose clip leads. 

Use flexible wire in varying lengths from 8 

to 24 inches. Termínate some in alligator 
clips at both ends, others with an alligator 
clip at one end and a spade terminal at the 
other. Make up at least one medium -length 
(24" to 36") shielded cable with a phono 
plug at one end and a phone plug at the 
other. 

Prelímínary Tests. Set S2 to its a:v.c. 

position and turn on the set. Tune in sev- 

eral different stations. The "eye" should 
glow (green) and should close somewhat as 

stronger stations are tuned in. A very 

strong station may close the eye completely. 
Now move S2 to its Ext. position. Con- 

nect terminals 4 and 5 of TS1. The glow 

December, 1960 

T SI 

PHONE JAC K. 

TO 

AUDIO PROBE 
.002yt. 

KEY 

TO JI 

TSI 

A 

PHONE JACK 

NOT USED 

NOT USED l 
AUDIO r L, PROBE, 
.002vf.L_ 

TEST LOUDSPEAKER 

B 

Fig. 3. Setup for using the receiver as 

a code oscillator (A); and as an audio 

signal source and test loudspeaker (B). 

bn the indicating tube should vary in ac- 

cordance with the strength of the program 
material. 

To check the eye as a d.c. vacuum -tube 
voltmeter, remove the jumper between ter- 
minals 4 and 5, and connect several pen- 

light or flashlight cells in series to supply 

between 1.5 and 9 volts; attach the positive 
terminal to terminal 1, and the negative 
lead to terminal y. As terminal 4 is made 
increasingly negative, the eye should close 

further and further. The eye can be rough- 
ly calibrated by noting the voltage required 
to close it halfway, ail the way, etc. 

USING THE RECEIVER 

The basic technique is to use a portion 
of the receiver's circuitry as a substitute 
signal -handling device or signal source. The 

eye serves as a voltage- (or signal-) indi- 

cating device in place of a more expensive 
meter. Let's take a look at some practical 
test setups. 

Audio Output Meter. Basically, the 
output meter is simply a device for visually 
indicating relative audio signal levels. 

(Continued on page 106) 
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Inexpensive "genie" gives delayed -off characteristics 
to most lamps and appliances 

HERE'S a way to put magic into almost 
any lamp. You modify the lamp so 

that after you've turned it off its light will 
slay on for about 30 seconds, then go out 
of its own accord. This "delayed turn-off" 
factor can be a great convenience when 
applied to a bedroom or hallway lamp, and 
it can also be applied to your porch or 
garage driveway light. 

The heart of the lamp is an inexpensive 
thermostatic delay relay that mounts in 
the lamp's base or body; almost any lamp 
in your house can be modified to operate 
with this relay. Low -drain appliances can 
also be wired for delayed turn-off. And if 
you add a magnetic relay to the circuit, 
you can operate high -drain lamps and ap- 
pliances in the same way. 

By RONALD L. IVES 

Thermostatic delay relays are stocked by 
most of the larger radio supply houses and 
sell for around $2.35 each. Besides the re- 
lay, an inexpensive switch and tube socket 
are all that's needed to modify most lamps. 

Construction. The author built his lamp 
into an upright desk telephone stand which 
was obtained on the surplus market. Any 
lamp with a bulb rated up to 200 watts can 
be used, as long as there is enough room 
in the base or body to house the thermo- 
static time delay relay (K1), a nine -pin 
miniature socket, and a d.p.d.t. switch (Si). 
The delay relay given in the parts list has 
a 30 -second delay characteristic and a 200 - 
watt rating. 

If you have a particularly attractive 
lamp or stand with a small base or body, 
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Wiring for the time delay relay is hidden in the 
base of a desk -type telephone stand. Thermostatic 
delay relay KI (glass bulb) mounts in nine -pin min- 
iature tube socket to right of on -off switch SI. 

you can mount the three parts in a 2%" x 
21/s" x 1%" aluminum box (Bud CU -2100A 
or equivalent), and -place it alongside the 
lamp. If you want to use a lamp that 
drains more than 200 watts, or if you have 
a d.c. line, see the discussion on converting 
other appliances which appears on the 
next page. 

To convert an old desk telephone to a 
table lamp, first unscrew the microphone 
and its fork -like support from the top of 
the phone. Remove the microphone from 
the fork, attach a small 1/2" threaded fer- 
rule to the fork in its place, and mount 
a standard lamp socket on the ferrule. 
About 11/2 feet of heavy lamp cord should 
be connected to the socket before mounting 
it to the fork. Do not mount the fork and 

s 

A 

ti 

Thermostatic delay relays are available in several 
models. Amperíte relay with octal base (at left) 
has 3 -amp. contacts; nine -pin miniature model 
(right) used here has 2 -amp, contacts. See text. 

HOW IT WORKS ; 

The time delay lamp operates through action Cf 

thermostatic delay relay i;l. This relay consists of ',a 

pair of normally open contacts sealed in a bulb with 
117 -colt a.c.-d.c. heater element. When power is a 

plied to the heater for at least 20 seconds, the contacts 
dose due to their thermal characteristics. When power It 

to the heater is switched off, the contacts will remain 
closed for 30 seconds, which is (he designed delay ; 

characteristic of the relay. 
With switch SI in the "on" position, power is rap - 

Plied to the lamp anti to the heater of Kt, In the 

, "off" position of SI, power to the lamp and the heater t 

is interrupted. When switch SI ís placed in the "de- 
layed off" position after being "on" for at least 20 I 

seconds, power is applied to the lamp through the con- 
tacts of K1 and SI. After 30 seconds in the "delayed 
off", position, the Contacts of K1 cool and return to 

`their normally open position, extinguishing =the ;lamp. 1 

For operation of high -current -drain appliances,.elec- 
lro,uagnétic relay K2 car, be connected in place of the 
lamp. The appliances are then connected''to the power 
line in series with K2's energized contacts. 

o 
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lamp socket on the phone until final assem- 
bly of the lamp. 

Now remove the telephone receiver hook 
and its connecting parts from the main body 
of the phone; you can fill the hole left 
by the hook with a small brass shim sol- 
dered in place. Drill a hole in the base of 
I he phone to mount switch Si; make sure 
that the hole is so located that S1 will 
clear the bottom cover when the phone is 
reassembled. 

To mount the nine -pin miniature socket 
that holds delay relay K1, make a small 

BREAK FOR K2 

*SEE TEXT 

9 PIN 
MIN. y 

BASE 
3,4 

ON e RI* 
OFF 

1 

IDELAY C2* 
OFF 

CI* 
KI 

(A) 

TO 
HIGH 

CURRENT 
DRAIN 

APPLIANCE 
A 

o 
117 V.A.C. 

(0) 

PARTS LIST 
*CI-.Ol to .1-µf., 600 -volt capacitor 
'C2-.1- to 1-µf., 600 -volt capacitor 

K1 -117 -volt, a.c.-d.c., 30 -second thermostatic de- 
lay relay (Amperite 115N030T) 

*K2 -117 -volt a.c. relay, 13 -amp, normally open 
contacts (Potter & Brumfield PR3AY, or equiva- 
lent) 

*R1 -33 -ohm, 1 -watt resistor 
Sl-D.p.d.t. "center -oft" toggle switch (Lafayette 

SW -19 or equivalent) 
1-Nine-pin miniature tube socket 

*1-Octal tube socket 
Misc.-Lamp cord, I/8" threaded ferrule, lamp , 

socket, etc. 

*Parts for inductive loads, high power, and d.c. 
operation 

bracket from'a piece of scrap aluminum- 
be sure it fits inside the base of the lamp. 
First drill all necessary holes in the bracket, 
then mount the miniature socket on it. 
You'll find it easier to solder all connec- 
tions to the base of this socket and switch 
21 before mounting the bracket inside the 
phone's base. Now screw the base back on 
and mount the light bulb and the shade 
you have chosen. 

Placing switch Si in the "on" position 
turns the lamp on; placing S1 in the center 
position turns it off. If "delayed -off" is 
desired, switch S1 to "on" and leave it 
there for at least 20 seconds; then switch 

ii to "delayed off." The lamp will remain 
on for approximately 30 seconds, and then 
go off by itself. 

Converting Other Appliances. Any 
a.c.- or d.c.-operated lamp or appliance can 
be wired for delayed turn-off using an ar- 
rangement similar to that shown for the 
telephone lamp. To hook up your light or 
appliance, simply determine its current 
drain and choose the proper thermostatic 
delay relay. 

Two 117 -volt a.c.-d.c. models of the Am- 
perite delay relay are available ith nor- 
mally open contacts and fixed delays of 2 
seconds to 3 minutes. One model has an 
octal base with a contact current capacity 
of 3 amperes; the other has a nine -pin 
miniature base with a contact current ca- 
pacity of 2 amperes. Both current ratings 
are non -inductive, which means that the 
relays can be run at their full rating with 

Simple time delay lamp circuit (A) 
is suitable for lamps draining 200 
watts or less. Capacitors CI and 
C2 and resistor RI are needed only 
for inductive loads or d.c. oper- 
ation. Devices draining high cur- 
rent use contacts of relay K2, (B) 
which is wired into lamp's circuit. 

appliances having resistive elements-light 
bulbs, for instance. 

With a.c. appliances having inductive 
loads, such as transformer -operated radios 
or electric motors, maximum ratings should 
be reduced about 1 ampere for either relay. 
In addition, the contacts of the relays 
should be shunted with a .01- to .1-µf., 600 - 
volt capacitor (CZ). 

If either relay is used on 117 -volt d.c. 
lines, shunt the contacts of the relay with 
a series -connected, 33 -ohm, 1 -watt resistor 
(RI) and a .1- to 1-4., 600 -volt capacitor 
(C2), as shown in the schematic. No con- 
tact shunts are needed when the relays 
are operated with electric lamps or other 
resistive loads from a 117 -volt a.c. line. 

For high -current -drain lights or appli- 
ances, substitute magnetic relay K2, as 
shown in the (B) section of the schematic, 
for the lamp at points X and Y in the (A) 
section of the schematic. Operation is 
identical to that described for the telephone 
lamp. 30 
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REVERBERATION 
WHILE there's no denying that today's 

fi is fantastically hí, the sound that 
New hi -fl accessory fills the average audiophile's living room is 

still a step or two shy of concert -hall real- 
imparfs all "rlwusfics" ism. Modern components boast a frequency 

response which covers everything within 
r(i your living room the range of human hearing with the great- 

est of ease, and vanishingly low distortion 
which allows the audiophile to listen to 

By hours of slam-bang orchestral fireworks 
JOHN MILDER without strain or fatigue. The arrival of 

stereo has made it possible for the first 
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time to hear recorded sound in true depth 
and perspective. But there's still something 
missing; there's still an invisible barrier 
that keeps the Kingston Trio from stepping 
out of your speakers and into your living 
room. 

O\ er the past few months, several com- 
ponent and console manufacturers have 
come up with what they think is the miss- 
ing ingredient in the recipe for realistic 
sound. What's been missing, they feel, is a 
way of matching the acoustics of a studio 
or concert hall where a recording is made 
to the acoustic properties of the living room 
where the recording is played back. 

While realizing that it's impossible to 
turn an audiophile's living room into an 
exact duplicate of a concert hall, the manu- 
facturers reasoned that there ought to be 
some way for the listener to simulate at 
home the acoustic conditions-the en- 
gineer's term is "ambience"-under which 
he hears live music. Until now, the listen- 
er's only control over the "feel" of recorded 
sound in his living room has been the use of 

T 

Mechanical delay device 
produced by+he Hammond Organ 
Co. is basic component in arti- 
ficial reverberation units. 
Signal is fed to ferrite trans- 
ducers at one end of box, 
through special springs, 
then on to another pair of 
ferrite transducers. To minimize 
uncontrolled reverberation 
-footsteps jiarring springs 
into extra action, for example- 
each spring consists of two sec- 
tions wound in opposite directions 
.and coupled at the center. 

tone control to crank down, or step up 
high and low frequencies. 

What has now 'been added is the rever- 
beration control. Several reverberation 
units are now on the market carrying 
names like "Space Expander," "Reverba- 
tron," etc. They are all "cousins," in effect, 
and so that we may be able to understand 
what they do, let's first take a look at re- 
verberation and its role in live and recorded 
sound. 

What Reverberation Is. Whether 
you're sitting in a jam-packed football sta- 
dium or walking along a quiet country 
road, any sound that reaches your ears is 
made up of a blend of two kinds of sound 
-direct and reverberated. Part of any 
sound makes a beeline for your ears from 
its source; the rest is bounced .at you from 
anything that lies between or beyond you 
and the source, and it arrives at your ears 
at least a split-second later than the direct 
sound. 

For designers of auditoriums and concert 
halls, the big challenge is to come up with 
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the right mixture of direct and reverberant 
sound for good acoustics. The right amount 
of revert) yields a full-bodied but clear 
sound; too much leads to echoes which 
bounce hack and get in the way of later 
direct sound. To avoid a soggy or harsh 
sound, a designer has to calculate the po- 
tential of everything in a hall that will re- 
flect or absorb sound-down to the last per- 
son in a sell-out crowd. 

Echo Gimmicks. The recording engi- 
neer has the upper hand over the auditori- 
um designer, since lie can make some elec- 
tronic changes in the sound from a record- 
ing studio. While he can't do too much 
about the sound from an overly reverberant 
hall, he can add a practically unlimited 
amount of reverberation to beef up a thin - 
sounding recording. 

But except for an extreme case like the 
whispering singer, it's impossible for any 
recording engineer to calculate the impact 
of his efforts on you in your living room- 
unless he can get you to put on a pair of 
earphones. Once recorded sound finds its 
way out of your loudspeakers, it's on its 
own, and the acoustics of your living room 
take over. Even stereo, which goes a long 
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CHANNEL 

INPUTS 
FROM 

PR EA MP 
STAGES 

LEFT 
CHANNEL 

Illr 

47K 

way toward giving your living room the 
acoustic dimensions of a concert hall, varies 
tremendously in its impact in different liv- 
ing rooms. 

IL goes without saying that most living 
rooms weren't built with acoustics in mind. 
Until now, the only course of action for the 
average audiophile was to rearrange living 
room furnishings within limits set by a 

tight budget or a strong-minded wife. A 

room with too many reflecting surfaces and 
a harsh echoic sound called for some sound 
absorbing drapes or rugs. A sogg sound 
dictated giving away some overstuffed 
furniture to a worthy charity. 

Enter Reverb Units. All of which 
brings us to the appearance of reverbera- 
tion units on the audio scene. The logical 
theory behind these new gadgets is the idea 
that the audiophile at home can benefit 
from an electronic upper hand similar to 
the recording engineer's echo gimmicks. All 
of the new reverberation devices are de- 
signed to let you adjust a recording's rever- 
beration to come up with the maximum 
realism for your living room. Let's move in 

for a closer look. 
So far, there are at least a half -dozen 
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Circuit diagram of Philco's "reverbaphonic sound system" is typical of electronic control devices em- 

ployed with the Hammond mechanical delay unit, Switch controls degree of reverberation in 6-db steps. 
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reverberation units on the market. Of 
biggest interest to the audiophile are 
Fisher's "Space Expander," Allied's Knight 
reverberation unit, and Sargent-Rayment's 
"Reverbatron," since all are designed to 
be added to your present hi-fi rig. Also on 
the bandwagon are Checker, Ecco-Fonic, 
Utah, and others, as well as Motorola, Phil - 

1:22,111M1,.. 

Typical reverberation unit makes use 

of Hammond Organ Company's mechan- 
ical reverb device (above, rear) and has 
an associated electronic control center. 
This unit is made by Sargent-Rayment. 

co, and Zenith, who have added reverb units 
to their consoles. 

All of the new units operate on the same 
general principles, and all of them use a 
basic mechanical reverb device made by 
the Hammond Organ Company. This basic 
unit contains two springs just over 14" long 
and two special ferrite transducers located 
at opposite ends of the springs (see photos 
on page 54). 

From the electronic control center used 
with the mechanical unit, a blend of part of 
the sound from both stereo channels is fed 
to the input transducer at one end of the 
spring assembly. The transducer uses two 
magnets which rotate in proportion to the 
polarity and amplitude of the applied sig- 
nal; and their rotating motion is transmit- 
ted to the two springs. When the action set 
in motion by the magnets reaches the other 
end of the springs, another transducer con- 
verts the motions back into an electrical 
signal which makes its way back through 
the electronic control unit and rejoins the 
original stereo signals on their way to your 
loudspeakers. The echo effect is a function 
of the length of time it takes for the signal 

to dance its way across the .t«o springs. 
It's not hard to see, though, that the echo 

introduced by the time -delay in the springs 
is also fortified by the tendency of the sig- 
nal to bounce its way back and forth over 
the springs several times-each time in 
slightly weakened form. To get full benefit 
from this extra bouncing action and pre- 

vent phase -opposition from cancelling out 
part of the signal and producing uneven 
frequency response, the two springs used in 
the basic unit have different delay -times - 
37 milliseconds for one and 29 for the other. 

The electronic control unit that works 
with the mechanical unit has a triple job. 
Its control knob decides the amount of 
signal which goes from a preamp to the 
mechanical unit, and thereby sets the de- 
sired amount of reverberation. Beforehand, 
though, ,the control unit blends the two 
stereo signals from a preamp into one; and 
afterward it takes the reverberated signal 
from the mechanical unit and imposes it 
on the original signals heading for both 
stereo power amplifiers. 

Installing the Units. Connecting either 
the Fisher or the Sargent-Rayment reverb 
units into your stereo rig is an easy job. 
You simply plug the two output jacks from 
a stereo preamp into the inputs marked on 
the special electronic unit, and re -plug the 
output leads from the unit into the regular 
inputs of your stereo power amplifier. The 
electronic and mechanical sections of the 
reverb unit also connect via two ordinary 
shielded phone cables and their respective 
inputs and outputs are clearly marked. The 
long (18") but thin mechanical unit can be 
kept completely out of sight and screwed 
onto the back of any convenient cabinet. 

(Continued on page 104) 
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COMBO 
Test Set 
Three -in -one unit is combination 
modulation monitor, field strength meter, 
and c.w. monitor 

IF YOU don't want to clutter up the house with a 
lot of electronic gear just to check out your CB 

or ham transmitter, the "Combo" is for you. This 
small test instrument is a modulation monitor, field 
strength meter, and c.w. monitor all rolled into one. 
What's more, it requires no batteries or power 
supply of any kind-it's completely powered by r.f. 
pickup from your transmitter. 

The Combo covers all of the bands from 80 to 10 
meters, including the increasingly popular 11 -meter 

_ 

'QCOMBO+ 
° WapLU 

By PADDY J. LABATO, W8DLU 
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C:tizens Band. If you plug in a pair of 
phones, you will be able to check the quali- 
ty of your transmitter's modulation- 
trouble in your modulator will show up at 
once. Or you can listen to your trans- 
mitter's c.w. signal on the Combo's built-in 
speaker: the instrument will let you know 
;f there are any key -clicks, chirps, or hum 
en your code transmissions. In addition, the 
Combo will help you send better code, since 
you'll be able to monitor your transmissions 
as you. key your transmitter. 

You can build the Combo for 'about $20 
using all new components; it will cost much 
less if you call on your junk box and the 
surplus market. The completed instrument 
is both small and attractive, and you should 
find it a worthwhile addition to your gear. 

CONSTRUCTION 

Build the Combo in the back half of a 
7" x 5" x 3" aluminum box. Drill all the 
necessary holes in the box before mounting 
any components, and follow the pictorial 
diagram for layout. In most cases it will 
he best to solder leads to the components 
before mounting them if you want to avoid 
working in tight corners. 

Mounting the Parts. After you mount 
the four rubber feet on the bottom of the 
box, locate meter M1 on the upper right- 
hand portion of the 7" x 5" side. The meter 
should have a full-scale d.c. range of 1 to 2 
milliamps-as the exact range is not im- 
portant, any new or surplus meter will do. 
Mount tuning capacitor Cl to the left of 
the meter on the same side of the box. us- 
ing a pair of metal spacers, so that CJ's 
vernier dial will be symmetrically located 
with respect to the meter. 

Frequency range switch S1 and function 
switch S2 mount directly below capacitor 
Cl; phone jacks Ji and J2 mount below the 
meter. Place tone control R1 in the center 
of the same side of the box after you have 
soldered two 4" leads and capacitor C3 to 
R1's terminals. 

Note that the speaker mounts on top of 
the box between the meter and tuning ca- 
pacitor; about 30 small grille -holes should 
be drilled in a circular putt?rn for the 
speaker. The carrying handle-a standard 
kitchen -drawer handle available at most 
hardware stores-straddles the speaker 
grille holes. 

Now mount transformer Ti and the 

PARTS LIST 
BPI-Five-way binding post 
C1 -365-µµf. midget variable capacitor 

(Lafayette MS -214 or equivalent) 
C2-0.001-4. ceramic disc capacitor 
C3 -0.01-µi. ceramic disc capacitor 
C4-0.005-0. ceramic disc capacitor 
C5-0.025-0. ceramic disc capacitor 
D1, D2 -1N34Á diode 
11, 12-Phone jack, closed-circuit type 

(Allied 41 H 624 or equivalent) 
LI-Tuning coil (see text) 
L2-2.5 mh. r.1. choke (National R-100 or 

equivalent) 
L3-1-mh. r.f. choke (National R-50 or equivalent) 
Ml-D.c. milliammeter (see text) 
P1-Banana plug 
Q1-CK722 transistor (or equivalent p -n -p unit) 
R1 -100,000 -ohm potentiometer, linear taper 

(IRC QI1-128 or equivalent) 
Sl-S.p.d.t. toggle switch' 
S2-S.p.d.t. toggle switch 
TI-Output transformer, 14,000 ohms center - 

tapped, push-pull plates, to 4 -ohm voice coil 
(Stancor A-3496 or equivalent) 

SPKR.-21/2" speaker, 4 -ohm voice coil (Quam 
25A07 or equivalent) 

1-7" x 5" x 3" aluminum box (Bud CU -2108A or 
equivalent) 

1 -4 -lug barrier terminal strip (Cinch -Jones 4-140 
or equivalent) 

1-11/2" vernier dial (Lafayette F-348 or equiva- 
lent) 

Misc.-Hardware, handle, rubber mounting feet, 
wire, etc. 

4- `° _: i '.y -.., 

Tuning coil LI is made from a section of B&W 
3015 Miniductor. Note that an equal num- 
ber of turns are unwound on each end of the 
coil for use as leads. See text for details. 

barrier terminal strip on the bottom of the 
box below the speaker. The five -way bind- 
ing post (BP1) should be located on top of 
the box, to the left and rear of the carry- 
ing handle. 

Wiring Details. One component, tuning 
coil 1,1, must be fabricated from a section 
of B&W 3015 Nliniductor. Cut off 22 turns 
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from the coil stock as purchased and un- 
wind two turns on each end of the cutoff 
section (leaving 18 turns). The lengths of 
wire on either end of the coil will make wir- 
ing easier.' Now solder a 2" length of bare 
hookup wire to the third turn from one end 
of the coil. To make the tap easily, push in 
the second'and fourth turns on either side 
of the tapped point, then solder the bare 
wire to the desired turn. 

One end of coil Li is connected to a lug 
grounded to the rotor (frame) of tuning 
capacitor Cl and to one terminal of switch 
Si. The other end of Li connects to either 
of Ci's stator lugs and to binding post BP1; 
these connections are clearly visible in the 
pictorial. Finally, Li's tap is connected to 
the remaining unused terminal of Si. 

The remainder of the wiring is simplified 
through use of the barrier terminal strip 
which serves as a four -terminal tie point. 
You need not solder to transistor Qi; just 
twist Q1's leads around the terminal screws 
and tighten them in place. All other leads 
connected to the terminal strip should first 
be soldered to lugs which are then put un- 
der the proper terminal screws. The rest of 
the components are wired point-to-point; be 
sure to use a heat sink when soldering 
diodes D1 and D2. 

OPERATION 
To use the Combo, you must provide the 

instrument with r.f. from your transmitter. 
If you have r.f. "floating" around your shack 
when you transmit, simply connect a few 
feet of wire to binding post BP1. If your 
transmitter is well shielded, as it should 
be, thrust the insulated end of the wire 
through one of the transmitter's vent holes; 
be sure that the wire doesn't come in con- 
tact with any part of the transmitter's cir- 
cuitry since too much r.f. will burn out the 
meter and diodes. 

Modulation Monitor. If you have a CB 
rig or operate on one of the ham phone 
bands, you can use the Combo as a modula- 
tion monitor. With the pickup wire set up, 
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place function switch 82 in the "F.S.M. & 

Phone" position. Then place switch SI in 
the "10, 11, 20 meters" position (for CB 
operation) or the "40, 80 meters" position 
(for 40 -or 80 -meter phone operation). Plug 
a pair of moderate -to -high -impedance mag- 
netic phones (1000 ohms or more) into jack 
Ji, and ask someone to listen in for you. 

Tune up your transmitter and go on the 
air. When your friend listening in on the 
Combo tunes capacitor CI to your frequen- 
cy, he will hear your phone transmissions 
as they sound to your radio contacts. Any 
overmodulation, hum, or distortion will im- 
mediately be detected. 

Field Strength Meter. Leave switches 
S1 and S2 in the positions used for the phone 
monitor. Disconnect the length of wire 
used for r.f. pickup from BP1, unplug the 
headphones from J1, and connect a stiff 
wire "rod" antenna to BP1. You can make 
such an antenna by soldering about a yard 
of bus bar to a banana plug (P1); the plug 
will fit into the binding post. 

Now, with Ci tuned to your frequency, 
ask your friend to take the Combo outside 
your shack several wavelengths away from 
your transmitting antenna. As he ap- 
proaches your antenna with the Combo 
while you are transmitting, meter Mi will 
give a reading that will increase as he gets 
closer to your antenna. As he walks around 
the antenna in a wide circle, the different 
readings on Mi will indicate sensitivity 
nodes. (See "Build a Field Strength Meter" 
in the September 1960 issue of POPULAR 
ELECTRONICS for complete theory and opera- 
tion of this instrument.) 

C. W. Monitor. Place switch S2 in the 
"c.w." position. Connect a short length of 
insulated wire to BP1 for r.f. pickup as pre- 
viously described. Switch Si to the appro- 
priate band, tune up your transmitter, and 
tune Cl on the Combo to your transmitter's 
frequency. You should hear a tone from 
the Combo's speaker; adjust potentiometer 
R1 until the tone is a pleasant note. Any 
roughness or hum in the tone indicates that 
your transmitter's carrier is accidentally 
being modulated. 

When you key the transmitter, the moni- 
tor should come up with an exact replica 
of your c.w. signal. Chirps or key clicks 
will be audible in the Combo's speaker. If 
you wish, you can plug a low -impedance 
headset (about 8 ohms) into jack J2 on the 
Combo; this will cut out the speaker and 
give you earphone operation. 30 
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On thee Citizén s º `:.' ' 

By TOM KNEITEL, 2W1965 a, 

SANTA dropped a nice present down the 
chimney this year. It was the long- 

awaited okay for the expansion of On The 
Citizens Band. From now on we'll have a 
little more elbow room, having gained one 
whole extra page for the column. This is in 
line with POP'tronics' greater CB coverage, 
both through this column and through fea- 
ture and construction articles. I have only 
one complaint-I think Santa knocked 
down my ground plane with all that 
scuffling around on the roof. 

The Civil Air Patrol might be inter- 
ested in the following idea. At the present 
time there is a CAP channel on 26.62 mc. 
available only to stations in Hawaii on a 
"non-QRM to Government stations" basis. 
If this channel could be allocated for use 
in the Continental United States, the CAP 
radio network (already comprising more 
than 12,000 stations on the 2-, 4-, and 148- 
mc. CAP channels) could be vastly en- 
larged. Many thousands of CB'ers who 
could easily operate on 26.62 mc. would 
probably rush to join this worthwhile or- 
ganization (it's the USAF auxiliary) if they 
thought that they could be of use. 

"On -the -ball" CB clubs and individuals 
who would like to support this idea might 
drop a card or letter about it to The Com- 
mander, Headquarters Civil Air Patrol, 
U.S. Air Force, Bolling A.F.S., Washington 
25, D. C. 

Membership in CAP is open to all U. S. 
citizens (male and female) 14 years of age 
and older-and you can join without the 
fear that you will be "activated" into the 
full-time Air Force. The CAP activities in- 
clude air/sea search and rescue operations, 
disaster communications, practice missions, 
encampments at Air Force bases, and so 
on. Members are authorized to wear the 
CAP uniform, which is almost identical to 
that of the Air Force. 

We'd like to start a "Club of The 
Month" feature in this column, so we're in- 
viting clubs to send us information on their 
December, 1960 

public service activities and achievements. 
Please write on your official club letter- 
head, and tell us something about the club's 
members and history. Send clear, glossy 
photos (the larger the better) of club activ- 
ities and members -in -action. The more in- 
formation you send, the easier it will be for 
us to decide if your club rates as "Club of 
The Month." 

Incidentally, two nifty club papers were 
received here this week : "The Carrier" of 
The Trans-Ceivers of Southern California 
and the "C -B News" of The Citizens Band 
Association of Greater St. Louis. If you 
have a club newspaper, please send it along 
-we'd like very much to see it. 

The latest addition to Lafayette's 
now -famed "HE" line of CB rigs (HE -15, 
HE -15A) is the HE -20 transceiver. This 
one is a de luxe job with push -to -talk, corn- 

Ij 

bination "S" meter and final input watt- 
meter, 4 transmit channels, 4 crystal -con- 
trolled receive channels, plus tunable re- 
ceive for reception of all 23 channels. It's 
also got a noise limiter and adjustable 
squelch-pretty fancy stuff for only $99.50! 

There has been some question about 
the low -powered walkie-talkie sets which 
operate on 11 meters under the FCC's Part 
15 regulations for "Incidental Radiation" 
devices. The only way you can use one of 
these walkie-talkies to communicate with a 
CB station is when the walkie-talkie is ac- 
tually licensed under Part 19. If the walkie - 
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talkie ís being used to contact only other 
Part 15 stations, no licenses are required. 
(Don't miss the Part 15 transceiver article 
beginning on page 41 of this issue.) 

If you buy a walkie-talkie and intend to 
use it to work a regular CB station, better 
make certain it meets the Part 19 require- 
ments so you can get the thing licensed. 
Check especially the required 0.005% crys- 
tal -controlled frequency tolerance. 

Red, white and blue call sign cards 
(see illustration below) are being offered 
to CB'ers by Call Signs, P. O. Box 933, 
Aurora, Ill. Made of stiff cardboard, these 
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flashy cards measure 11" x 7". They are 
sent postpaid, three for a buck. If you order 
some, don't forget to mention your call 
letters and give your complete name and 
address. 

A disturbing report was received from 
a 15W CB'er in Rapid City, S. D., who 
asked if we knew anything about several 
CB clubs (among them, one in Detroit) 
whose members are "turning in" other 
CB'ers who answer en -route mobile units 
not from their own call area. 

We must admit that this was the first 
time we'd heard about anything like this. 
If it's true, the parties involved should be 
aware that the FCC has no objections to 
en -route motorists asking for road direc- 
tions and accommodation information via 
CB. Certainly the fact that the motorist 
happens to be from another call area 
should have nothing to do with the situa- 
tion-CB stations are all licensed to operate 
anywhere in the United States. 

While clubs can be very good for CB, 
there are some whose members seem to live 
in glass houses and throw a lot of stones. 
The club will take a "holier than thou" at- 
titude to an outsider when 75% of its own 
members arc getting away with the same 

carryings on. The idea of CB'ers doing 
their own "policing" is fine, only let's start 
"at home" first. 

Volunteer CB'ers were pressed into 
real police service recently according to 
Jack Kennedy, 3W2883, of the Delaware 
County Citizens Radio League. At 8 p.m. 
one evening, a call went out over the air 
from local and state police in Tredyfyn, 
Pa., for everyone with a CB rig to assist 
in the search for a "psycho" who had been 
terrorizing the area. By midnight, 18 units 
had been mustered, representing CB'ers 
from various clubs. 

After being sworn in by the authorities, 
they were given a description of the sus- 
pect, and staked out. Channel 11 was 
cleared of all non -participating local sta- 
tions so that it could be used as a control 
channel between the mobile units and po- 
lice headquarters. The suspect was actually 
spotted by one of the CB'ers, but he took 
off into the woods (the suspect, not the 
CB'er) before he could be caught. Our boys 
stayed on patrol until daybreak, then re- 
turned every night to continue their patrol 
until it was certain that the area was no 
longer in danger. 

The CB "11 Code" in the September 
issue drew a huge mountain of mail from 
both clubs and individuals. Some writers 
voiced complaints about various aspects of 
the code, but the majority of the comments 
were of the "it's about time we had our 
own code" variety. 

A number of correspondents brought to 
our attention a very important omission in 
the code-that of references to CONEL- 
RAD. Citizens Band stations are required 
to hush up during CONELRAD alerts, as 
are all FCC licensed stations. The follow- 
ing listings should take care of this point: 

11-97 Leave the air: CONELRAD ALERT 
11-98 CONELRAD ALERT ENDED. 

Resume transmissions. 

Surprisingly, many CB'ers wrote to ask 
for clarification of the signal "11-35, Confi- 
dential information." This signal would not 
be used to preface a message, of course, but 
as an explanation of why a particular mes- 
sage could not be sent. In other words, you 
wouldn't say "11-35," and then blurt out a 
confidential message. Rather, you would 
tell the other station that you have an "11- 
35" and that the message must therefore 
wait for transmission via land -line or until 
you see the operator in person. 
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ANEW and unique method of reliable 
global communications has been pro- 

posed by the Lincoln Laboratory of the 
Massachusetts Institute of Technology. In 
principle, the system is similar to the iono- 
spheric and trophospheric scatter already 
used by the U. S. Armed Services. 

Called "orbital scatter," the new tech- 
nique will utilize the reflective properties of metallic fibers-electrical dipoles 
-about ?'s" long and one-third the diameter of a human haír. They will he 
placed in orbit several thousand miles above the earth. U.h.f. radio waves aimed 
at the orbiting belt will be scattered back to earth and received by suitable 
equipment at distances up to 4000 miles. 

Housed in a special container, the dipoles will be placed in the proper orbit 
by a rocket, then gradually dispensed from the container. Within one to two 
months, the dipoles will be spread out in a continuous belt some 40,000 miles in 
length. 

Orbital scatter offers many advantages for long-range u.h.f. communications. 
With two belts in orbit, a very large number of circuits can be handled. Since 
a belt will be relatively stationary in space, transmitting and receiving antennas 
on the ground can be trained continuously on the same spot in the belt, eliminat- 
ing the need for high-speed tracking equipment. 

Computations have convinced Lincoln scientists that the dipoles will have no 
adverse effects on astronomical obsen at ions. -511)- 

December, 1960 63 

SIGNALS 
SCATTERED 

rFROM DIPOLES f RECEIVER 

%!:<.....: ? 
:Y:".;/ DIPOLES IN 

ORBIT 

Minute metallic fibers orbiting far out in space 
will scatter u.h.f. signals back to earth and pro- 
vide a reliable means of global communications. 



TRANSISTORIZED 
WAT1C i4 "Tickless timepiece" 

controlled by electromagnetic tuning fork 
boasts minute -a -month accuracy 

ANEW sound of time-a "microsonic" 
tone to replace the centuries -old tick- 

ing sound-is given off by a new Bulova 
Watch Company timepiece called the "Ac- 
cutron." Guaranteed accurate to plus or 
minus one minute per month, this transis- 
torized device is about ten times as accurate 
as a conventional fine -quality wristwatch. 

From the outside, the Accutron looks like 
a conventional watch, except that there is 
no winding or setting stem. Instead, on the 
64 
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back of the case, there is a recessed handle 
for setting the hands.and a removable cap 
for mercury cell replacement. On the in- 
side, there is the power cell, a set of drive 
coils, a transistor switching circuit, and an 
electromagnetic tuning fork-it's the latter 
that gives off the barely -audible 360 -cycle 
tone. 

Drive Coils. A pair of drive coils 
mounted near the tuning -fork tips keeps 
the fork vibrating. A sensing coil picks up 
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pulses from the fork and triggers the tran- 
sistor to deliver current to the drive coils. 
One of the drive coils has 8000 turns of 
ery fine wire, the other has 6000 turns, 

with the remaining 2000 turns making up 
the sensing coil. 

Attached to one of the tuning fork tines 
is a tiny index spring. A jewel on the tip 
of the spring engages ratchet teeth on an 
index wheel which is moved forward one 
tooth for each cycle of the tuning fork. To 
prevent the index wheel from moving back- 
wards and returning to its original position, 
a pawl finger rests on the wheel's teeth. 
The wheel, which turns the gear train con- 
nected to the Accutron's hands, is 0.095" in 
diameter (about the size of a pin head); its 
300 precisely -machined teeth are separated 
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1100 
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by one -thousandth of an inch-about one- 
third the diameter of a human hair! 

In operation, the voltage induced in the 
phase sensing coil is added to the power - 
cell voltage to charge a capacitor (see sche- 
matic). A resistor slowly discharges the 
capacitor. The recharging pulses from the 
phase sensing coil cause the base circuit to 
conduct, allowing a driving pulse to flow in 
the drive coils. 

Amplitude Control. An important fea- 
ture of the circuit is that it will return the 
tuning fork's amplitude to normal after 
any disturbance. The proper amplitude is 
maintained by controlling the size of the 
drive pulses. 

The collector circuit conducts at the in- 
stant the induced voltage in the drive coils 
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Tuning fork, drive coils, and electronic components (see circuit below) are located at 
rear of Accutron (above, left); regulator on dial side (above, right) enables jeweler to ad- 
just the fork's frequency. Max Hetzel, Bulova's chief physicist, is the Accutron's inventor. 
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is at a maximum and opposite in polarity 
to the power -cell voltage. If the tuning 
fork's amplitude is high and the induced 
voltage equals the power -cell voltage, no 
current will flow and the amplitude will 
drop. If the fork's amplitude ís low, the 
induced voltage will be low-more current 
will flow in the drive coils and bring the 
amplitude up to normal. 

The specially designed mercury cell will 
power the timepiece for at least one year 
before replacement is necessary-the Ac- 
cutron requires only about eight -millionths 
of a watt for operation. 

-Mike Richards 
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Add a touch of realism to your toy motors and lamps with this 

Current REVERSING Rectifier 
By MARTIN H. PATRICK 

1H1S little experimenter's gadget is an 
easy -to -build a.c.-to-d.c. converter with 

a single control for changing its output 
voltage and polarity. It is, in effect, a cur- 
rent reversing rectifier that puts out a few 
volts of pulsating d.c. You can use it to 
power and reverse the direct ion of minia- 
ture 1.5 -volt d.c. motors in a variety of toys, 
music boxes, and the like. It will also dim 
and brighten flashlight lamps, such as are 
installed along model railways. 

The rectifier is completely safe to use, 
since an isolation transformer protects you 
against accidental shock. It's also inexpen- 
sive-less than $5 is needed for all the 
parts. 

Construction. The whole unit can be 
housed in a 3" x 2" x 2%" wooden box as 
shown. You'll find that the box is just large 
enough to mount filament transformer T1, 
resistors RI and R3, and potentiometer R2. 

Although a 2N255 p -n -p power transistor 
was used for Ql in the model, any bargain 
equivalent will work. 

If you take apart a music box that uses 
a 1.5 -volt d.c. motor, you can use the drum 
of the music box as a winch (see pictorial 
diagram). With a dozen turns of cord on 
the winch's drum, you can control the speed 
and direction of toy cranes and similar 
models with striking realism. 

How It Operates. Polarity at the out- 
put terminal strip (T21) depends on cur- 
rent flow through transistor Ql; the cur- 
rent flows from emitter to collector or from 
base to collector depending on the setting 
of potentiometer R2. 

When R2's arm is at the collector end of 
its rotation, it gives the collector of QI a 
positive polarity of about 3 volts with re- 
spect to the emitter. With R2 set this way, 
current flows from the 6.3 -volt a.c. second - 
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Housed in a small wooden box, the current reversing rectifier makes an ideal 
power source for a 1.5 -volt d.c. music box motor. Metal reed assembly on music 
box movement can be removed so that drum may be used as winch for model toys. 

ary of transformer TI through QI (from emitter to collector) on 
T1's positive half cycles. The output voltage appears across the out- 
put terminals on terminal strip TS1 and causes current to flow 
through the motor connected to TS1. 

As the arm of R2 is moved toward the emitter of Q1, the output 
voltage across TS1 decreases until it reaches zero, near the center 
of R2's rotation. In the last half of the arm's rotation toward the 
emitter of QI, base -to -collector current flow begins on negative cycles 
of T1's output. This flow gig es the collector a negative polarity with 
December, 1960 
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Setting of potentiometer R2 governs rectifier's 
output voltage and polarity. Voltage can be in- 
creased by moving R2 toward either end of range. 

1111111$11,111.1.11111111111111111111111111111111111 PARTS LIST"11111111111111,1,111111,111,11111,1111111111,,,,,_ 

Q1 -2N255 transistor 
RI -150 -ohm, y2 -watt resistor 
R2 -10,000 -ohm, 1/2 -watt potentiometer 
R3 -15,000 -ohm, 1/2 -watt resistor 
TI-Filament transformer; 117 -volt primary; 6.3 - 

volt, 1 -amp. secondary (Stancor P6134 or 
equivalent) 

TS1-2-lug screw -type terminal strip 
1-3" x 2" x 21/2" wooden box 
1-Music box movement (Lafayette MS -760 or 

E. equivalent) 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ,,, 1 1, 1 1 1, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 , 1 1 1,,,,,,,,, 1 11 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1, 
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CROSSWORD PUZZLE 

By Margaret LeFevre 

ACROSS 
1 Harvey -Wells T90 is a 
9 Inclined passageway. 

10 Toward. 
11 Novices are limited to 75 wafts 

abbrev. 
12 12R. 
14 Code for "Po you have anything 

for me? 
15 All right: abbrev. 
16 In transistors, N' is the 

of electrons. 
18 Diameter symbol seen on mech- 

anical blueprints. 
19 State in third amateur district: 

abbrev. 
20 Helpful for mobile operation. 
22 Better halves: code. 
23 Novice who can't make General 

Class. 
24 One of the "R's in ARRL. 
25 Type of lug. 
29 Directional antenna. 
30 Policeman. 
31 Swan Island station prefix. 
32 Cobb. 
33 Components of a tuned circuit: 

symbols. 
35 Modulation used in R/C devices. 
37 Type of engineering degree. 
38 Initials of your favorite maga- 

zine. 
39 Control grid is to electron 

stream as is to river. 
41 More cunning. 
42 Leyden 
43 Evenings before. 
45 Friends. 
46 Receiver type. 

DOWN 
1 Amplifier tube. 
2 Standing. 
3 Unit of current measurement: 

a bbrev. 
4 One of the magnetic poles: 

abbrev. 
5 Radar signals were bounced off 

this object. 
6 Layer. 
7 Plate voltage: symbol. 
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respect to the emitter and reaches a value 
of about 4 volts at the end of potentiometer 
R2's rotation. 

Since the base of .Q1 is biased both with 
the d.c. appearing across the transistor and 
with the a.c. output of transformer T1, the 
output voltage at TS1 has an a.c. compo- 
nent; this makes the unit unsuitable for 
powering transistorized radios, amplifiers, 
and similar circuits. 

Using the Rectifier. Connect a 1.5 - 
volt d.c. toy motor to the output terminals 
on TS1. Adjusting potentiometer R2, you'll 
find that the speed of the motor is fastest 
at either end of R2's range, but that the 
direction of rotation is different; at one end 
of R2's range you'll get clockwise rotation, 
at the other end counterclockwise rotation. 
Somewhere near the middle of R2's range, 
the motor will stop; the output voltage is 
then zero. 30 
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8 Sound transducers. 
10 Prefix for three. 
12 Broad end of a hammer. 
13 Succeeded. 
16 Pasha of Tunis. 
17 An antenna is used to 

electrical energy. 
19 Long distance: abbrev. 
20 C.W. signals. 
21 What most ham shacks are not. 
23 Small amounts of speaker cement. 
25 Metal alloy used by experimen- 

ters. 
26 Alternating current: abbrev. 
27 C.W. for "e. 

28 Epic poetry. 
31 One who operates code -sending 

device. 
34 Natural opening. 
36 North latitude: abbrev. 
37 "Call Me - abbrev. 
38 Pallid. 
40 1,000,000: abbrev. 
42 Islander with PKI ham prefix: 

abbrev. 
44 Element used in some solid-state 

rectifiers. 
45 Type of antenna impedance net- 

work. 
(Answers on page 123) 
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TAST SUMMER, far too many mariners 
endangered their own safety or failed 

to come to the aid of other boats in distress 
because they couldn't monitor the 2182-kc. 
marine emergency frequency. Monitored 
high sea reports and bad weather warnings 
will send any wise small -craft skipper scur- 
rying to a safe harbor. 

As a boat owner, you can tune in the dis- 
tress frequency on your shipboard radio. 
However, the majority of marine radiotele- 
phone units consume a tremendous amount 
of battery power, and you might be re- 
luctant to keep your receiver going while 
powering other marine accessories. There's 
no need to fuss with high -drain equipment, 
though-you can easily convert an inexpen- 
sive transistor portable to do the job. 

A transistorized pocket radio can be pur- 
chased for less than $20-if you don't al- 
ready have one. Whatever make or model 
you choose, modifying it to pick up the 
2182-kc. distress frequency is a simple 
matter. Essentially, all you do is take a 

2-er 
Simple modifications 

i11 place the 2182-kc. 

marine emergency frequency 

on the dial of most 

transistor portables 

By 
,P' 

DONALD L. STONER, W6TNS 
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few turns off the antenna coil, hook up a 
25 -cent capacitor to the set, and you're in 
business. The author used a Lafayette 
FS -91 ($26.95), which he happened to have 
on hand. 

Modifications. First remove the back 
of the transistor portable (A) you have 
selected. Then detach the phone jack from 
the case (B) ; long -nose pliers can be used 
as a spanner wrench if necessary. 

Looking into the set, you'll see that there 
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are two to four screws which hold the 
printed -circuit board in the case. Remove 
these screws (C) and carefully lift out the 
board. In many models, the speaker,-vo1- 
ume control, phone jack, cable clamps, and 
battery remain in the case and are con- 
nected to the board by short leads; you can 
temporarily remove any of these parts from 
the case if you wish so that the loop an- 
tenna will be free and clear for a minor 
operation (D). 

4! 
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Before modifying the loop antenna, note 
its construction. It consists of many turns 
of wire wound around a ferrite bar; there 
are two wires at one end of the coil and 
only one wire at the opposite end. In the 
FS -91, the leads at the two -wire end are 
blue and black, respectively, while at the 
single -wire end a yellow lead is used. It is 
with the single wire (yellow lead) that the 
modification begins. 

Carefully remove the loop antenna from 

Decembes, 1960 

the board by sliding it out of its plastic re- 
taining clips (E). Cut the lead connecting 
the single -wire end near the coil (F), and 
remove 44 turns from this end of the loop. 
Then scrape carefully (G) and tin both the 
cut -end of the antenna wire and the orig- 
inal yellow lead. 

Solder one terminal of a small 47-µµf. 
ceramic capacitor to the yellow lead (H); 
the other capacitor terminal is soldered to 
the cut -end of the wire, effectively placing 
the capacitor in series with the loop an - 

terra. Coat the soldered connections with 
fingernail polish so that they don't short to 
any other components (I). Finally, replace 
the loop in its plastic clips'and reassemble 
the radio (J). 

Alignment. The tuning capacitor is in 
á small plastic box to which the shaft of 
the tuning dial is connected. In the La- 
fayette FS -91, it is a white plastic box with 
two small adjustment screws on the hack. 
One screw controls the oscillator frequency 
and thus changes dial calibration; the other 
controls the mixer which peaks up the sta- 
tion being received. Determine which, is 
which ándmark tliem. - 

Now locate the oscillator coil; in most 
radios this is in the can nearest the tuning 
capacitor and has a small screwdriver ad- 
justment slug on top. In the Lafayette FS - 
91, the oscillator coil is in a small black can 
next to the tuning capacitor; don't confuse 
it with the larger i.f. cans nearby. 

Actual alignment can he done without a 
signal generator. If you have one, however, 
you will be able to locate the 2182-kc. point 
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A variety of miniature receivers, 
all having the same general' layout, 
can be modified to pick up the 2182- 
kc. frequency. Shown above, left 
to right, are the Olson Radio 
RA -373, Radio Shack "Petite," and 
Lafayette Radio FS -208. Call -outs 
at right apply to Lafayette's FS -91. 

Converter stage of typical portable 
makes use of a ganged tuning capaci- 
tor, with separate trimmer capacitors 
paralleled across the oscillator (coil 
L2) and the mixer (coil LI) sections. 

G 

ti - 

MIXER TRIMMER 
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OS C. 

COIL 

Ist IFS= 
TRANS. 

on the dial of the converted set accurately. 
The best time to align the set is in the 

evening when stations around 2 mc. come 
in well. Start by setting the tuning dial 
near 16, the high end of the dial. Then, 
tune the mixer adjustment until a station 
or background noise and static are heard; 
the frequency now tuned in should be near 
2.5 mc. 

Then set the tuning dial to 5.3, the low 
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end of the dial, and adjust the oscillator coil 
for maximum noise or signal strength; ad- 
just the tuning dial slightly, at the same 
time, to maintain reception. Since the high 
end and low end adjustments affect each 
other, you may have to repeat these steps 
until the receiver tracks all stations in 
between. 

You should now be able to locate several 
marine stations (as well as amateur and 
police calls) between 10 and 16 on the dial. 
By turning the radio when receiving a sta- 
tion, you will discover that the loop antenna 
is directional. With the sensitive end of the 
loop pointed toward any station sending 
out a distress signal, you'll be able to get a 
good idea of the general direction of the 
craft in trouble. -131- 
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AN ENTIRELY NEW relay design, using 
no springs or mechanical linkage, has 

been developed by Executone, Inc., of New 
York, for use on printed -circuit boards. 
Dubbed the "Printact" relay, it mounts di- 

rectly on a board and is held in place with 
a snap -on clip. The only soldering neces- 
sary is to the coil terminals. 

There are no stationary contacts in the 
relay. Instead, it makes use of the copper 
conductors on the printed -circuit board. 
By changing the layout pattern of the con- 
ductors under the relay, virtually any con- 
tact arrangement can be selected-from a 
standard single -pole, single -throw (either 
normally closed or normally open) to a 

three -pole, double -throw setup. 
The only moving part in the relay is the 

Revolution in Relays 
armature, which is held,in position against 
one leg of a U-shaped permanent magnet. 
When a voltage is applied to the relay coil, 
the coil attracts the other side of the arma- 
ture and at the same time bucks the flux of 
the permanent magnet. This reduces the 
pull of the permanent magnet and the 
armature snaps to its other position. 

When the current through the coil is 
reduced, the permanent magnet pulls the 
armature back to its original position, 
eliminating the need for a return spring 
which can be a trouble source in the con- 
ventional relay. Contacts on the armature 
make and break with the printed -board 
conductors when the armature is "see- 
sawed." 

Advantages of the new design are many. 
Because the restoring force of the perma- 
nent magnet decreases as the armature 
rotates, the unit has high sensitivity and a 
pronounced "snap" action. The balanced - 
armature construction gives a high degree 
of freedom from shock and vibration which, 
with the simple design and absence of hand 
adjustments, make for high reliability. And 
since the relay has no exposed parts or 
wiring-nothing which might need adjust- 
ment-and requires low operating power, 
its life expectancy is very high-from 
100,000 to 5,000,000 operations. 30 
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"Printact" relay snaps onto printed -circuit board (as shown 

in exploded view). Printed conductors form stationary contacts. 
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hi-fi testing 
part 8 
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Since the introduction of our 
Test Instruments series, we 
have explored the inner work- 
ings and operational tricks of 
the volt -oh ni-milli (twin eter, 
the I'TVM, the oscilloscope, 
various types of signal genera- 
tors- in fact, of most general- 
purpose electronic test instru- 
ments in use today. 

With this issue, we start ct 

new series of articles con- 
cerned 'with the specialized 
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