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This --is 

-Way R 
developed by CADRE INDUSTRIES CORP. 
For the z7 Mc CITIZENS BAND OPERATION 

The CADRE units are built to the highest` standards of the 
electronics industry' by a company that has been long estab- 
lished as a prime; manufacturer of precision electronic 
research equipment?and computer assemblies. CADRE trans- 
ceivers are 100°/o tüansistorized - compact, lightweight .. . 

engineered for unparalleled performance and reliability. 
The CADRE 5-Watt'Transceiver, at $199.95, for example, for 
offices, homes, cars; trucks, boats, aircraft, etc.; measures a 
mere=11 x 5 x 3", weighs less than 6 póunds! Nevertheless, it 
offers75 crystal -controlled transmit/reéeive channels (may be 
used ón all 22), and a range of 10 miles` land, 20 over water! é on 

The CADRE 100 -MW Transceiver,. $124.95, fits into a, shirt 
pocket! Weighs 20 ounces, yet receives and transmits on any 
of theme- 22 channels :;.. efficiently, clearly ... without annoy- 
ing noise. A perfect 'pocket telephone"! ñ a 

For the time being, It is unlikely that! there will' be enough 
CADRE transceivérsáto meet all the demand. Obviously, our 
dealer cannot restrict their sale to the fields If medicine, 
agricukure, transportation, municipals services etc. How- 
ever, since these CADRE units were engineered for profes- 
sional=and serious commercial applications-and cost more 
than c dinary CB transceivers - we believe that as "water 
finds it.§ own level," CADRE transceivers will, for the most part, 
find their way into the hands of those who really' heed them. 

gU- 

Write for complete information and -detailed sp ci¡ications. 

ta 
n Jr 

CADRE INDUpTRIES =CORD.,, Endicott, N.Y. 
í 

Fr,ces'appearing hit this advertisement are suggested retail pi -ices 



 

SELECTIVE. 

SSB/AM/CB/Recording/PA ... Improved with Electro -Voice Model 729 

Now! A low-cost microphone that offers the 

enormous advantage of true cardioid directional 
pickup, plus a virtually indestructible ceramic 
element! This design, by rejecting surrounding 
noises from the sides and rear, provides substantially 
improved voice pickup at greater working distance 

and with less room -noise pickup. 

Smooth response assures natural reproduction 
without boominess or ''peaked" sound, for better 

intelligibility and maximum power output. High 
output is ample for any inputs, and does not change 
with high humidity or temperature. The 729 can be 

comfortably hand-held, and slips easily into the 

desk stand or the floor stand adapter provided. 

You get all this, and more, in the new 729 at a list 
price of only S24.50, with normal trade discounts 
applying. For equipment requiring a relay -control 
switch on the microphone, select the Model 729SR, 

(illustrated) for only S26.50 list. Either way you get 

traditional E -V quality, plus a money -back 
guarantee. Write for full information and list of 
Electro -Voice microphone specialists. 

SPECIFICATIONS: Polar Pattern: Cardioid Frequency 

Response: 60-8,000 cps Output Level: -55 db Impedance: 

Hi -Z Size: 7-3/4 in. long Weight: 1 lb. Cable: 8-1/2 ft. 

shielded. 

ELECTRO -VOICE, INC., Commercial Products Division 
Dept. 712P, Buchanan, Michigan 
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a THE A.E.S:.C!I 
ONE OF THE MOST' SOUGHT.- 
AFTER PRODUCTS IN THE e 

HIGH. FIDELITY. INDUSTRY, 

- - 

_ ..w -s 

DESCRIPTION: 

The Gigolo is constructed with a 

resonant resistant all wood proouct 

of at least 3i4" thickness throughout. 

Its outsile dimensions are 24" long, 

12" high. 9liº" deep. The heavy con- 

y struction and the fine workmonihip 

suggest a value far exceeding i:s low: 

, low price: All units sold on 101394' 

MONEY.BAGk GUARANTEE. 'v3' 

' $1I.OD. Unfinished only.` 
_ F.O.B. Factory . - 

, 

, At our p esent rate of sales arid production 
A. E. S. will sell nearly 100,000 Gigolos 
this year. 

Imagine, now you can own á speaker with 
this quality for only $15.00. `. 

- TRY IT -WE GUARANTEE IT 

100,000 PEOPLE CANNOT BE .WRONG 

SPECIFICATIONS: 

i ill =MIL 
MIHNIu,ltll11111.aN11 Llm.ull0t.u,01 
imamate fIII.rLLLHew 

.iú iii.i..nlimm. .. ,, 
Frequency response 500 -Tone bursts 3500 

Maxímun. frequency response - 19-21000 cps 
Frequency response 83lb. 15-18000 cps 
Harmonic distortion - less than 3% 70-2I kc 
Impedance,curve7....-within -0 ,.200% of -8 ohms 

- _ 20-20000t,. 
flux-denslty 11000 -1 -'gauss 
Frequehcy risponsé cüi46 run at continuous 10 watts. - 
Power -handling ipio1Iyr the Gigolo may be used with - 

smell- eronoíny amplifiers of very low wattage, es welt as =._ 
with the -highest -power component amplifier with satin:._ 

y doctory, esglrs: _ -: 

A.E.S., Inc. 
3338 Payne Avenue, Cleveland, Ohio 

Gentlemen please ship GIGOLOS. 
I understand these units are guaranteed and if I am 
not satisfied I may return for a lull refund of sales 
price, $15.00 each. 

Name 

Add, ess 

City and State 

Enclosed find check money order 

July, 1961 3 
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(ON SALE JULY 27) 

"COMPACTRON" FM TUNER 

Here's a single -tube FM tuner that features a 
grounded -grid r.f. stage, a superregenerative detec- 
tor, and an audio stage-all in one envelope! 

HYBRID CATHODE MODULATOR 

One tube and two inexpensive transistors form the 
heart of this easy -to -build gadget, designed for use 
with transmitters having class "C" keyed finals. 

TRANSISTORIZED A.C. VOLTMETER 

Construction details on a pocket -sized test unit 
with five ranges from 0.05 to 500 volts, and 
input impedances from 200,000 ohms to 3 megohms. 

SUBSCRIPTION SERVICE: Forms 3579 and all subscription correspondence should be addressed to Popular Electronics. Circu- lation Department, 434 South Wabash Avenue, Chicago 5, Illinois. Please allow at least tour 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 n uscripts and illustrations. Contributions should be mailed to the New York Editorial Office and must be accompanied by return tpostage. Contributions will be nandled with reasonable care, but this magazine assumes no responsibility for their safety. Any copy accepted is subject to whatever adaptations and revisions are necessary to meet the requirements of this publication. Payment Covers all author's. contributor's and contestant's rights, titles, and Interest in and to the material accepted and will lie made at our current rates upon acceptance. All photos and draw- Ings will be considered as part of material purchased. 
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MEN 17 to 55 

DeVry Tech's Electronic Training 
has helped Men like these Get Better Jobs or Shops of their own... 

How' about Y In 
( Ayr>. No Advanced' 

Education 

..1 

fr 

;v 

NO PREVIOUS TECNINCAL EXPERIENCE NEEDED! 
Men from practically every walk of life have won better jobs or businesses of their 

own through DeVry Tech's program. Many of these men, like thousands of others, 

had no previous technical experience. They prepared either in our well- 
equipped Toronto or Chicago laboratories, or at home in their spare time 

without interfering with their regular jobs. 

The "Electronic Age" is here! Opportunities for men 17 to 55 

are great! Fill in coupon below for FREE details! Act now! 

LIVE -WIRE EMPLOYMENT SERVICE 

Get 

FREE", 
Facts.. 

a 

DeVry Tech's Placement Department is in contact with some 

of the best-known employers in the Electronics field. The 

service is free to all graduates - and DeVry 

Tech's record in helping to place 
men has been outstandi 

Here are some of the many Electronic opportunities DeVry 
Tech's program will fit you for: 

COMMUNICATIONS TELEVISION RADIO GUIDED MISSILE CONTROL 

COMPUTERS RADAR MICRO -WAVES INSTRUMENTATION 

. AUTOMATION ELECTRONICS 

Electponits 
Trairing Centers" 

De RY-T 
CHNICAL 

° Required 

99011.99.9, 

teal 
Earnings \.. 

DRAFT AGE? We have 
valuable information 
for every man of draft 
age; so if you are sub- 
ject to military service, 
be sure to check the 
coupon. 

,G ET -2 
FREE 
BOOKLETS 

We'll give you free copies of 
interesting booklets, "Pocket 
Guide to Real Earnings" and 
"Electronics in Space Trav- 
el." See for yourself how you 
may take advantage of the 
opportunities in this grow- 
ing field. 

Accredited Member of National Home Stud- Council 

MAIL COUPOIN TODAY! 

INSTITUTE,. 1 

.CHICÁGÓ TORONTO - 

July, 1961 

De VRY TECHNICAL INSTITUTE 
4191 Belmont Avenue Chicego 41. Illinois Deol. PE -7-R 
Please give me your two free- booklets, "Pocket Guide to Real Earnings" 
and "Electronics in Space Trowel"; also include details on how to prepare 
far a career in Electronics. I am interested in the fallowing opportunities 
(check ale or more): 

O Space E. Missile Electronics O Television and Radio Microwaves 

0 Radar EJ Automation Electronics O Communications 0 Computers 

o Broadcasting O Industrial Electronics O Special "Short Courses" 

Name 

Address Apt 

City 

Please Print 
Age 

Zone State 

ID Check here if you lace military service. 
2036 Canadian residentso Write DeVry Tech of Canada, ltd., 

910 Lawrence Avenue West, Toronto 19, Ontario 

5 
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NEWS SC PE 

PHFFT!!! A DECKHOUSE-A rubber and steel kit which in- 
flates to become an electronically equipped deckhouse can 
convert a landing craft into a control boat or an open beach 
site into a living -room -sized command post. Developed by 
Raytheon and the U.S. Army Transportation Corps, the light- 
weight unit expands to a 14 -foot -square structure that 
houses a marine radar, a radio direction finder, a depth 
sounder, a gyrocompass, and high-powered radiotelephones, 
as well as a glass -walled lookout tower. The self-contained 
package has inflatable bunks for six men and even includes 
a galley. Imagine, soldiers at sea, thanks to air force! 

HOT ELECTRONS-A portable thermoelectric generator capa- 
ble of powering a transistor radio from the heat of a kero- 
sene flame will provide a simple emergency power source. 
Developed by Minnesota Mining and Manufacturing Co., pri- 
marily for operating radio sets in home fallout shelters, the 
generator could also be used in the event of power failure 
caused by tornadoes, ice storms or other natural disasters, 
or in remote areas where electrical power is not available 
and battery supplies are limited. The generator and a sup- 
ply of fuel can be stored indefinitely and still provide full 
power in less than one minute after the wick has been 
lighted. If no kerosene is available, it can be powered by 
two candles held beneath its chimney. A built-in transistor- 
ized converter changes the generator output to the 3 to 9 
volts d.c. required by most transistor portables. 

'SOMETHING TO MOO ABOUT-Modern cow mothers no 
longer have to tend their calves, thanks to an electronic calf 
feeder produced by K & K Manufacturing in Minneapolis. The 
feeder, called Nurs-ette, automatically mixes a formula of 
milk -replacer powder and warm water, then feeds it to the 
calf, dispensing the formula in four -minute intervals. "Brains" 
of this non -mooing cow mother are four precision switches 
made by the Micro Switch division of Minneapolis -Honeywell. 

BITE -SIZED TRANSMITTER-A microminiature transmitter, 
so compact that the entire unit including its battery can be 
mounted as a tooth in a dental bridge, has been designed 
by Varo, Inc., Garland, Texas, for the U.S.A.F. Aerospace 
Medical Center. Scientists there are monitoring the number 
of closures, grinding, and tooth pressures of astronauts in 
order to measure degrees of stress during simulated space 
tests. In addition, since the transmitter is small enough to 
be enclosed in a capsule and swallowed, medical research 
scientists will be able to monitor the digestive processes of 
the human body. Dimensions of the unit are .39" x .22" 
x .30" plus .04" allowed for battery protrusion; weight-only 
1.3 grams with battery. 

POPULAR ELECTRONICS 
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WHICH LICENSE FOR WHICH JOB? 

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

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

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

GRANTHAM TRAINING PREPARES YOU 

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

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

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

HOLLYWOOD 

CALIF. 

SEATTLE 

WASH. 

KANSAS CITY 

MO. 

a 

WASHINGTON 

D. C. 

,MAIL COUPON 

July, 1961 

for 
FREE 
Booklet 
CLIP 

COUPON 

and mail 8n 

envelope or 

paste on 
postal 
card. 

ANFCC:01.ICENSE 
°w,.r+Lsr f S'o-er.. 

t Radio and ranaion eradaninl 
2 hotear Mobile Radio Servidor J Dullard,. in M,nulaclur 

l Minor and Amine Radio 
ilt 

S civil Seria and Public uliriae, Radio 'I E4nronic: in ire Armed Foxes / studying Enrineerinp In Cociere 

Cranium School or Electronics 

Upgrade Your Income 
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 aCdress given in the coupon 

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

charge-no obligation. 

,.- e. . -: _ at.:K ..:..Yj:;ra ; .; cfóol ;ó f El:eclroñic s - ° 

Olt 
RESIDENT CLASSES r.' 

HELD IN FOUR CITIES no 
.y 

If you are interest- ;(S 

ed in attending day 
or evening classes 
mail the coupon for 
free information to 
our home of- 
fice in Holly- 
wood, Calif. 

r 
(Mail in envelope or paste on postal card) 

To: GRANTHAM SCHOOL OF ELECTRONICS 

1505 N. Western Ave., Hollywood, Calif. 

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

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

7 

Name Age 

Address 

City State 

I am interested i n : Home Study, Seattle classes 

NOW-NO SALESMAN WILL CALLL 13k ' O Hollywood classes, Kansas City classes, Washington classes 

7 
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RADAR YARDSTICK-This gadget may look like a movie 
camera, but it is really a tellurometer. When it is aimed at 
a similiar device located hundreds of yards away, the exact 
distance between the two devices can be computed electron- 
ically, thanks to radar. "Dowr under" surveyors are using 
the tellurometers to map Tauranga Harbor, New Zealand, 
with the aid of marker beacons. Eventually, the marker bea- 
cons will be used to position depth sounding equipment, 
and engineers in England will be able to construct a three- 
dimensional scaled -down model of the harbor for dredging 
purposes. Electronics has provided the means for a low- 
cost across -the -world engineering study that otherwise would 
have taken considerably more time at excessive cost. 

'ELECTRONIC MASQUERADE-No, this odd -ball machine does 
not count your eyes. Since insomnia knows no national 
boundaries, Russian scientists have introduced this sleep - 
inducing apparatus and its elaborate eye -relaxing mask to 
the Western world. In the Russian pavilion at the Utrecht 
Spring Fair, Netherlands, a hapless Dutchwoman is given a 
dose of Soviet "peasant" dreams. 

ELECTRIC BUGS BUNNY paces Japan's Olympic trackmen 
as they train for the 1964 Olympic games in Tokyo. Donated 
and installed at Tokyo's National Athletic Stadium by the 

'Tokyo Shibaura Electric Co., this 15 -million -yen "Electronic 
Coach" is a product of modern. electronic technology. Very 
much like The rabbit used in dog races, it runs on a rail 
laid along the inside of the track. Speed can be set in 
advance and controlled by magnetic tape or changed during 
the run by remote control from a central control room 
under the stadium's stands. And just in case the runner 
lags too far behind, a real live coach can bark commands 
from the "rabbit" through a one-way radio. 

BOTTOMS UP-The aluminum electrical conduit of a regular 
passenger railroad car-as seer from an inspection pit- 
shows no sign of aging or damage in spite of 875,000 miles 

'of service since 1926, when it was manufactured by the 
Aluminum Company of America. Used by the Illinois Cen- 
tral Railroad Company on one of the nation's busiest pas- 
senger lines, the conduit evidenced virtually no deterioration 
after 35 years of continual exposure to Chicago's corrosive 
atmosphere, and to rain, snow, and heat, as well as the 
constant wear and tear of regular service. Recently inspected 
by engineers of Alcoa's Rome Cable Division, it was declared 
ready for another 35 years of service-surely beyond the 
life of the car. 

POPULAR ELECTRONICS 



RADIO -TV a d 
ELECTRONICS TRAINING 

AT A PRICE 
YOU CAN AFFORD! 

*21 INCH 
Receiver Kit included 

A 

TS 
APPRtIt'ER 

St711'Is'F 
\RtIP 

-w 

etll lnaentle 
Get your free book on the 

FAMOUS RTS BUSINESS PLAN 
find ouy how you can open 

A REPAIR SHOP OF YOUR OWN 

We supply aad finance your equipment 

When you are ready and qualified to operate 
one of our RTS-Approved TV Repair Shops 
WE WILL SUP°LY AND FINANCE EVERY 
BIT OF EQUIPMENT YOU NEED TO GET 
STARTED plus an inventory of parts and 
supplies. In other words we will stake you 

. AN OFFER NEVER MADE BEFORE BY 
ANY TRAINIMG ORGANIZATION. Under 
the RTS Business Plan you receive: 
1. An electric sign for 

the shop front. 
2. Complete laborstory 

of te cguipmemt. 
3. Letterheads, lling . cards, pair tickets. 

etc. 
4. Basic inventory of 

tubes, parts, 
supplies. 

5. Complete advertising 
and promotional 
material. 

6. Plans for shop 
arrangement. 

7. Instructions on how 
to 90 into business. 

B. Continuous consul- 
tation and help,. 

9. The right to 
RTS Seal of 
Approval, and the 
RTS Credo. 

10. The right to use 
the Famous 
Trade Mark. 

".."7.-`0 -.-r 

Ct.. 
S ° TO 

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

_+ Quality of Training. 

Yes, this great course costs far less than any training of its kind 
given by other major schools! Radio -Television Training School 
will train you for a good ¡ob in Television or Industrial Elec- 

tronics - AT HOME IN YOUR SPARE TIME. 

Think of it-a complete training program including over 
120 lessons, Fourteen Big Radio -Television Kits, Complete 

Color -TV instruction, Unlimited Consultation Service ... 
ALL at a really big saving to you. How can we do 

this? Write to us today . and find out! 

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

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

We Wont Many More Shops Thls Year 

.R 

COMPLETE 

COLOR TV 
INSTRUCTION 

INCLUDED 

you build these 
and other units 

This 38 year old training organization - 
called RTS. that's Radio -Television 
Training School - wants to establish a 
string of Radio -TV Repair Shops in 
principal cities throughout the U. S. 

So far, a great many such shops are 
NOW IN BUSINESS AND PROSPER- 

ING. We are helping and training 
ambitious men to become future 
owners and operators of these 
shops in all areas. 

FOR UNSKILLED 
INEXPERIENCED MEN ONLY - 

WE TRAIN YOU OUR WAY! 

eutrirtS 
SIT 1151505! , 

abp , 

*tubes H_t 
excluded 

RADIO -TELEVISION 
TRAINING SCHOOL 

815 EAST ROSECRANS AVENUE 

LOS ANGELES 59 CALIFORNIA 

We must insist that the men 
we sign up be trained in 
Radio -TV Repair, Merchan- 
dising and Sales by our 
training methods-because 
WE KNOW the require- 
ments of the industry. 
Therefore, we will TRAIN 
YOU . . . we will show 
you how to earn EXTRA 
CASH, during the first 
month or two of your 
training period. YOU 
KEEP YOUR PRESENT 
JOB. TRAINING TAKES 
PLACE IN YOUR OWN 
HOME, IN YOUR 

Ell* T9222.11.SPARE TIME! r f F E Z pC 
_ 

CUT OUT AND MAIL- MAW 
RADIO-TELEVISION TRAINING SCHOOL 
815 EAST ROSECRANS AVE Dept. pE-71 
LOS ANGELES 59 CALIFORNIA 
SEND ME FREE - all r these big opportunity boOks - 
"Good lobs in TVEleetrories," "A Repair Shop of Your Own" 
and "5amplc Lesson." I ten interested1t in? 

U D Radio -Television Industrial Electronics 
(Automation) 

Name 

Address 

A9 

City A Stat - 

0 

Mai This Cóupoñ'Nów=Nó Salesman Wi l Cáli 
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íiYiir *si. 1 1 ártrYtrsYtr*tr tx********ú* i, 1l By ROBERT E. TALL 

Washington Correspondent 

THE most concentrated drive for Con- 
gressional action on a non -broadcast 

piece of radio legislation is being put on 
by the Federal Communications Com- 
mission this year to get a "punishment 
to fit the crime" in cases of minor viola- 
tions of its rules. Changes in the Com- 
munications Act asked of Congress would 
give the FCC power to fine CB, amateur, 
and other types of radio licensees be- 
tween $100 and $500 for violation of 12 
specific rules, including the ones on which 
CB'ers are getting caught off base most 
often. 

Under the existing law, the FCC can 
revoke licenses or start criminal pro- 
ceedings, through the Justice Depart- 
ment, against those who scoff at its 
rules; but the Commission feels that 
these steps are a little too drastic in the 
case of most non -broadcast rule viola- 
tions. Besides, it told Congress, the pro- 
cedures involved are too "cumbersome" 
and take too much time. 

The new FCC proposal is identical to 
a request sent to the last session of Con- 
gress. While the Senate passed the bill 
in the summer of 1959, the House of 
Representatives let it die by inaction 
during the Congressional rush to recess 
before elections last year. Since the new 
Congress has both this year and next to 
act on the current bill, and since the 
Senate has already gone on record in 
support of the measure, the proposed 
legislation could well be a reality by or 
before next year. 

In sizing up the various changes in 
the Communications Act it was planning 
to ask Congress for this year, the FCC 
ranked the "small forfeitures" plan as 
its number one priority item-even be - 

DEVOLUTION OF A FAMOUS TAPE RECORDER 

(MODEL EL 3536) 
Four -track stereophonic or monophonic recording and playback Three speeds -71/2, 33 and 1% ips 
Completely self-contained, including dual recording and playback preamplifiers, dual power amplifiers, two Norelco wide -range loudspeakers (second in lid) and stereo dynamic microphone (dual elements) 
Can also be used as a quality stereo hi-fi system with tuner or record player. 

PLUS-'Sound-on-Sound'...f or adding sound over pre- 
viously recorded sound, without any danger of erasure! 
PLUS-Mixing facilities ... for recording any two sources of sound simultaneously! 

Complete with dual -clement microphone 
and two matched Norelco loudspeakers: $399.50 

the ore/ 
CONTINENTAL ̀ 400' 
a new 4 -track stereo -record/ 
stereo -playback tape recorder 
guild -crafted for you by 
Philips of the Netherlands 
For complete descriptive literature write to: 
North American Philips Co., Inc. 
High Fidelity Products Division 
230 Duffy Avenue 
Hicksville, L. I., N. Y. 

10 Always say you saw it in-POPULAR ELECTRONICS 
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ABOVE AVERAGE INCOME 

AVERAGE INCOME 

LOW INCOME 
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MAST 

C1AN 
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, 

TRAINED 

UNtRA1NED 
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_ 
MAW 

SUCCEED IN' MANY HIGH -PAYING ' 

JOBS LIKE THESE... 
TV -Radio Sales, Service and Repair - 

Profitable Business of Your Own ' - 

" Communications Technician- F.C.C. License 

Hi -Fi, Stereo & Sound Recording Specialist 
TV -Radio Broadcasting Operator 
Technician in Computers & Missiles ' Electronics Field' Engineer 

Specialist in Microwaves & Servomechanisms 

Expert Trouble Shooter 
All -Phase Master Technician a 

NATIONAL 1i SCHOOLS 
00110.9001 TAAlmn4 SinCE 11,05 

4000 S0. FIGUEROA SI., SOS ARGUES 01, CAEIS., U.S. A. 

Write Dept. R2G-71 

, lr - 

RESIDENT TRAINING AT LOS ANGELES 

II you wish to take you, ttainin: in ,ur 

Resident School at 
oCear' 

the 

world's TV pi 
our 

h,R, modem Shops. 
stallaos 

and RaNOW dio 
T 

V 

Studios. Item you work w est 

Electronic egu,oment - professionally 
1eell 

completemost 

t 

lacer, 

lees colleted 
ut 

lnendy m teuctors Pe,smial :memo. 

Graduate Employment Service Help m 

Nndina home near school-and part 

time rob while you learn. 

WRITE FOR SPECIAL RE5.DENT 

° SCHOOL CATALOG ANC INFCRMAIION 

e 

HIGH 

I EC.Tfi.ON I: 
TV=RAD1O 

- 

START NOW! Break through the Ecrning Barrier that stops 
half -trained men. N.T.S. "All -Phase" training prepares you - 
at home in spare time - for a high -paying CAREER in Elec- 
tronics -TV - Radio as a MASTER TECHNICIAN. One Master 
Course at Dne Low Tuition trains you for unlimited opportuni- 
ties in All Phases: Servicing, Communications, Preparation 
F.C.C. License, Broadcasting, Manufacturing, Automation, 
Radar and Micro -Waves, Missile and Rocket Projects. 

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

be yours! As an N. T. S. MASTER 

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

19 BIG KITS 
YOURS TO KEEP 

a4 

-411147:'1 

ACCREDITED MEMBER 

the only otionollY 

` 
rogui,ed o,rredihng 
agency for a,hoaro 

home +mil' drool+. 

ja 

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

YOU LEARN QUICKLY AND EASILY 

THE N.T.S. SHOP -TESTED WAY 

You get lessons, manuals, job proi,- 

ects, unlimited consultation, gradu- 
ate advisory service. 
You build a Short Wave -Long Wave 
Superhet Receiver, plus a large - 
screen TV set from the ground up, 
with parts we send you at no oddi- 

You 
ri 

work on 

r r actual job 
projects 

wr, 

("' 
.eM . `-- . !'- 

. 

y 

° Free book-' 

gives:°you all' the facts 

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

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

Many students pay for entire tuition 
-and earn much more-with 
spare time work they perform while 
training. You can do the same . , . 

we show you how. 

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

TO INVESTIGATE. 

. N,T,S: -HOME:TRÁÍhING is MAIL 
+ T ' Classrolim Devels ed NATIONAL OOLS (11.= 

D ACTUAL LESSON I 
f X 

SI >- WGELDWIDETR N4SINC 
Lab -Studio Plannej &CO.UPON' 

Shop -Tested ., It ' 

w 
í Industry -Appraised 1T;,`,rB+s 

t 
I. NOW. Moil Now To /' 

+ - a 'BJ Natioral Technical Sciaocts, Dept. R2G-71 
au Specifically Desgned -' p° 

j,t 
- . °for 4000 S. Figueroa St., Los Angeles 37, Calif. 

foriHomeStudy' ;t I, " 
FREE BOOK, 

Pease rush FREE Electronics- L. 

I!1 C 
TV -Radio "Opportunity" Book and Actual % " 

Ii and 
If 

Lesson. No Salesman will call. ' 
": ° - LtEcttuMcS 

atagstntl G 

pACTUAL Name Age 
i 

9 

LESSON °,, Address I 
o 

. 
J Zone State 

F' NO OBLIGATION !- O Check her, If irtereste0 Olib in Resident Training at Los 

,a1 ave date of disch-' 

' NO SALESMAÑ WILL CA L' .' fi 
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YOUR BEST CITIZENS BAND BUY! 

AO/ 
KAAR 

1R321 

Radiotelephone 

the 

Deluxe 

1" Phone 

Once again, Kaar's quarter century of progress in 
2 -way radio communications offers you MORE! 
MORE PRACTICAL, USABLE FEATURES 
New, Universal Power Supply... New, Illuminated 
Signal Level Meter...New, Sealed Relay...New, 
Snap -In, Snap -Out Mounting...4 Crystal -Controlled 
Channels...Front Panel Power Output Peak Control ...5 -Watt Input...Highly Effective Noise Limiter... 
Positive Squelch...Lots of Audio...Big 41/2" Speaker. 
PLUS...TWO TREMENDOUSLY IMPORTANT OPTIONAL FEATURES 
Tunable Citizens Band...flexibility and convenience you've never before enjoyed on Citizens Band. 
Tunable Standard Broadcast Band ...for music, news, and entertainment wherever you go. 17000 Always MORE for YOU from KAAR! 1'7 

( Haste moon) 

For compi to information on th new, KAAR TR327 send coupon 10: KAAR Engineering Corp. 
2981 Middlefield Road, Palo Alto, California 
NAME 

ADDRESS 

CITY STATE 

Strictly for SWL's . 

want Better, Listening! 

2 Multi -band Antennas 

by MOSLEY 

Experienced Short Wave Monitors know that a resonant antenna 
at any one band of frequencies is much more efficient than a 

random length of wire. 

Here are two MOSLEY Dipole Antennas designed to provide 
the utmost in antenna performance because each is resonant at 
a number of short wave frequency bands! 

Each antenna comes in easy -to -assemble kit form and is com- 
plete with wire, weather-proof trap assemblies, center connector, 
end insulators and 100 feet of 75 ohm lead-in. A pair of wire - 
cutting pliers will be all you need to quickly assemble either 
antenna. Attach end insulators to convenient supports, connect 
lead-in to receiver , , and tune in new horizons of exciting 
short wave listening! 

Model SWL-7 - Covers 11, 13, 16, 19, 25, 31 & 49 Meter Short 
Wave Broadcast Bands. SWL Net Price, $14.75 

Model RD -5 - Covers 10, 15, 20, 40 & 80 Meter Amateur Bands. 
SWL Net Price, $15.75 

See your favorite SWT, and Liam Equipment Dealer Today! 
Beams and Verticals are fine for SWL DXing, too! MOSLEY 
makes 'em all! Write for free literature. 

. BRIDGETON, 

MISSOURI 

FCC Report 
(Continued from page 10) 

fore Congress got under way in January. 
It's a sure thing that the agency will 
move quickly to put the program into 
effect when and if it clears Congress- 
which could be any time now-and is 
signed by the President. 

In support of the measure, and with 
an eye toward CB operations, the Com- 
mission told Congress flatly that the 
"marked increase" in the number of 
relatively minor violations of its rules 
in "some of the newer private radio 
services" represents a "very real men- 
ace" to the "orderly use of the radio 
spectrum and to efficient regulation by 
the Commission," and that "existing 
sanctions are inadequate to handle the 
situation." 

As proposed by the FCC, the new "for- 
feiture" authority would apply to all 
types of radio stations except broadcast 
stations and several classes of marine 
radio stations which are already covered 
by similiar provisions. The fines would 
apply separately to both the operator and 
the licensee of any station which: (1) is 
operated by any person not holding a 
valid radio operator license of the type 
prescribed, where one is required; (2) is 
operated without proper identification; 
(3) transmits a "false" call -sign; (4) is 
operated on an unauthorized frequency; 
(5) transmits unauthorized communica- 
tions on a distress or calling frequency; 
(6) interferes with any distress com- 
munication; (7) does not curb spurious 
emissions to the extent required; (8) 
uses higher power than that authorized; 
(9) renders an unauthorized communi- 
cation service; (10) uses an unauthor- 
ized type of emission; (11) uses unau- 
thorized transmitting equipment; or 
(12) "willfully or repeatedly fails to 
respond to official communications from 
the Commission." 

Under the plan, the FCC would have 
to notify you within 90 days of an al- 
leged violation, and you would then have 
an opportunity to explain why you felt 
you shouldn't he fined. You would be 
given the first crack back at the Com- 
mission in writing, and then, if you wish, 
be granted a personal interview with 
an FCC field official at the agency's clos- 

12 Always say you saw it in-POPULAR ELECTRONICS 
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Accredited by the National 
Home Study Council 

good training 
doesn't cost ... 

if pays! 

How To 
Get an 

How to get 
Commercial. 

FCC License 
.' 

An FCC License 
Or Your Money Back! 
Completion of the Master Course (both Sections) 
will prepare you for a First Class Commercial 
Radio Telephone License with a Radar Endorse- 
ment. Should you fail to pass the FCC examination 
for this license after successfully completing the 
Master Course, you will receive a full refund of all 
tuition payments. This guarantee is valid for the 
entire period of your enrollment agreement. 

Increase Your Technical Knowledge 
Get a government license plus an understanding of 
such electronic applications as computers . 

industrial electronics . . . radar . . . communica- 
tions . . . and many more. 

Get This Handy Pocket 
Electronics Data Guide 

Free... 
Puts all the commonly used conversion factors, 
formulas, tables, and color codes at your finger- 
tips. Yours absolutely free if you mail the coupon 
today. No further obligation. 

Not for Beginners! 
Please inquire only if you really want to get ahead 
and to add to what you have already learned in 
school, in the service, or on the job. Some previous 
schooling or experience in electronics, electricity, 
or related fields is necessary for success in Cleve- 
land Institute programs. 

Cleveland Institute of Electronics 
1776 E. 17th Street Desk PE 79 Cleveland 14, Ohio 

July, 1961 

ti 

f 

"(Commercial ) 

Get All 3 Booklets 

Free! 

e . 

á suc:esstul plen-tor . . : 
Elec:ronics Training 

\ 

i 
` ".0t6e1 v o 

,Nkovt°tt 
CDAoctunlbeS 

CCct 
Electrontcs 

fo!nCon0 F you 

Cleveland Institute of EÍetroniis 
co 

1776 E. 17th Street, Desk PE 79, Cleveland 14, Ohio 

Please send Free Career Information Material prepared 
to help me get ahead in Electronics and a free copy of 
your "Pocket Electronics Data Guide." I have had 
training or experience in Electronics as indicated below: 

Military 
liadio-TV Servicing 
Manufacturing 
Amateur Itaclio 

Broadcasting 
n Home Experimenting 
[1 Telephone Company 

Other 

In what kind of work In What branch of Elec- 
are you now engaged? tropics are you interested? 

Name Age 

Address 

City Zone State 
PE 79 
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hallicrafters new :s-120" 

,short wave receiver 

:has the clean Zook, of 

¡precision performance 

x. 

$69.95 

14 

a 

r,./ s,; 'sa-r_-;F. #: = 
) 

Where there's danger and excitement 
. where men of adventure are making 

history ... you can be in on the action 
with this rugged, super -sensitive short 
wave receiver! 

Here's the very latest Hallicrafters 
advanced design, a compact beauty 
that's professionally styled, precision 
engineered to pull in the best of short 
wave-ships, planes, foreign stations, 
amateurs, police, emergency and military 
stations-from all over the world. All 
this, and it's a fine standard broadcast 
receiver too! 

Latest features, including electrical 
bandspread for precision tuning ... slide - 
rule dial (shows you where to listen for 
what) . telescoping "whip" antenna ... front panel jack for headphones. Set 
up your own private listening post for 
adventure today! 

The new Ideas in communications 
are born at ... 

hallicrafters 
DEPT. 21 , CHICAGO 11, ILL. 

Want to hear exciting examples 
of short wave? Send us 25¢ 

and we'll rush you our limited edition 
record, "The Amazing World of 

Short Wave Listening". 

FCC Report 
(Continued from page 12) 

est office to your home, to try to talk 
him out of it. 

The schedule of forfeitures calls for 
$100 for violation of any one of the 12 
points, no matter how many times the 
provision is violated during the three 
months before you are cited; it has a 
ceiling of $500 for any number of viola- 
tions of all of the 12 points during the 
same 90 -day period. And if the bill is 
passed, the Commission would be per- 
mitted to set the money penalty at a 
lower figure, or to wipe it out entirely, 
at its discretion. The agency told Con- 
gress that the fines would be applied "only 
for a willful, or negligent, or repeated 
violation." 

On another subject that could cost 
CB'ers and other radio users some 
money, FCC Chairman Newton N. Minow 
has gone on record in support of long - 
discussed proposals which would permit 
the Commission to charge "filing fees" 
for the processing of applications. 

This proposal is a perennial favorite 
as a means of defraying some of the cost 
of government, and for paying the 
cost of the government's providing spe- 
cial services to some members of the 
public in cases where the entire public 
may not be involved. Mr. Minow said he 
feels that there is "no reason why public 
funds should have to be appropriated 
for the operation of the FCC." 

A formal petition to raise the allowable 
height of CB antennas over the present 
20 -feet -above -existing -objects limit has 
again been received by the Commission. 
The petition said that an increase in the 
limit to 30 feet would encourage the use 
of directional antennas, and would tend 
to reduce interference. 30 

1I / 
, /'/, 
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For serious- 
minded men 

desiring 
higher 

income and 
status- 

CREI has developed program of home study that is com- 
parable in technologL.al content to advanced residence courses 
in electronics. The program was developed hand -in -hand with 
leading companies and Government agencies contributing to 
the Nation's efforts in electronics, communications, missiles, 
and space exploration. 
This CREI program in Electronics Engineering Technology 
may be completed in 2 to 4 years, depending on how much of 
your spare time you can devote to study. The courses are 
presented in easy -to -understand form. Our instructors will give 
you personal attention and assist you when you need help. 

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

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

A COLLEGE -LEVEL EXTENSION 

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

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

U. S. Navy (5,240 enrolled in Florida Power & Light 
extension program) Pan American Airways 

United Airlines 
The Martin Company 
All America Cable & Radio 
Voice of America ... and many others 

Army, Air Force, Marine 
Corps, Coast Guard 

Columbia Broadcasting System 
National Broadcasting Company 
Federal Electric Corporation 

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

CAPITOL RADIO ENGINEERING INSTITUTE 
ECPD Accredited Technical Institute Curricula Founded 1927 
Dept. 1207-H, 3224 16th St., N.W., Washington 10, D. C. 
England: CREI London. Granville House. 
132-135 Sloane Street, London S.W. 1, England 
Please send me your course outline and FREE Se -Page Book 
"Your Future in Electronics and Nuclear Engineering Tech- 
nology" . describing opportunities and CREI home study 
courses in Advanced Engineering Technology. 

SRadar, Servo and Computer Engineering Technology 
Electronic Engineering Technology 

fl Communications Engineering Technology 

1 

Television Engineering Technology 
Aeronautical Electronic Engineering Technology 
Automation and Industrial Electronics Engineering Technology 
Nuclear Engineering Technology 

Name Age 
Street 
City Zone State 

Check field 
of greatest 

interest 

CREI's Extension Division 

offers you a college -level 

home study program in 

electronics comparable in 

technological content to 

advanced residence courses. 

Mail this coupon ... today! 

Check: Home Study Residence School Korean Veteran 

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

Type of Present Work 
Education: 
Years of High School 

Other 

Electronics Experience 
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Turner 
250 Series 

Microphones designed for the ham 
Turner's 250 Series Microphones give you 
the ultimate in operating convenience. 
Transmit by simply lifting the micro- 
phone or depressing the push -to -talk bar. 
For longer transmissions, simply pull the 
lever -lock switch forward. 

Engineered to satisfy the communication 
requirements of any ham, the 250 Series 
is available in six different models rang- 
ing in price from $9.60 net to $29.70, de- 
pending on switching arrangement, finish 
and interior. Dynamic response is 60- 
10,000 c.p.s. - Level -52 db. Crystal re- 
sponse is 60-8,000 c.p.s. - Level -48 db. 

See the versatile, easy -to -operate Turner 
250 Series microphones at your nearest 
distributor's, or write direct for complete 
information and specifications. 

THE TURNER MICROPHONE COMPANY 
946 17th St. N.E., Cedar Rapids, Iowa 

EXPORT: Ad Auriema, Inc., 85 Broad St., New York 4, N.Y. 

Happy Over Flip -Flops 
Your recent articles on flip-flop Computers 

("Flip -Flop Circuits," March, 1961, and "Flip - 
Flop Computer,' April, 1961) were like water in 
the desert. I've been searching for this type of 
information for five years, ever since I became a 
member of the \ssociation for Computing Ma- 
chinery. Please continue to publish material on 
this subject, and give us more articles with theory 
and practical construction information. 

HARRY C. VOORHOEVE 
N. Vancouver, B. C., Canada 

I believe there is an 
page 62 of the March 
reset battery is shown 
proper circuit operation. 
the negative-terminal 
reset switch S2. 

error in the schematic on 
1961 issue. The 1.5 -volt 

hooked up in reverse for 
The positive-rather than 
should be connected to 

DALE S. MCCLANAHAN 
Florissant, Mo. 

I constructed the circuit shown on page 62 of 
the March 1961 article entitled "Flip -Flop Cir- 
cuits." Since I had no 2N55 -I transistors on hand, 
I substituted two 2N107's, making appropriate 
changes in the resistor values. The low maximum 
current of the 2\107's made it impossible for me 

to use small bulbs in the collector circuits, so I 
used milliammeters instead. It works fine-and 
thanks for the informative article. 

R. S. CLARK 
Morton Grove, Ill. 

Judging by the wail we've received on the sub- 
ject, reader interest in computers is at an all-time 
high, II'e'Il be happy to oblige with more com- 
puter articles in the near future. Reader McClan- 
ahan is right, incidentally-tire reset battery was 
shown connected in reverse on page 62 of the 
March article but corrected in the April issue. 

SWL's Comment 
Being an S\VL, 1 really enjoy reading 'Short- 

wave Report.'' I can honestly say that with the 
16 Always say you saw it in-POPULAR ELECTRONICS 



help of the current station reports, it is much 
easier to tune to points on the dial s here I can 
expect to Lind good listening. Some day, I hope 
to discover a rare station or two myself that I 
can pass on to the column. 

JACK CONNELLY, \VPE3BMU 
Baltimore, Md. 

Transistor Tester 
The parts list for the "In -Circuit Transistor 

Tester' (February, 1961) indicates that C2 is a 
0.068-µf., -100-volt disc capacitor. I haven't been 
able to find such a capacitor in any of the cata- 
logs. Can you tell me who makes this unit? 

\VILLIAsr R. LusBY 
\\ ashington, D. C. 

Your confusion was caused by a misprint; C2 
should be a 0.0068-µf. capacitor. 

San Antonio SWL Club 
We POP'tronics Monitors here in San Antonio 

have been trying, without much success, to find 
members for a local short-wave club. Our organi- 
zation ('`The Alamo DX Club," Dave Rhodes, 
President) has just received the call sign 
WPE.BJR. San Antonio, however, is a city of 
over 700,000 people and it's difficult for us to 
locate other SWL's who might like to join. Any 
help you can give us will be appreciated. 

Bon STI.PIIENS, \VPE5A' M 
GARLAND \Voous, \Vl'ESQ\V 
DAVE RHours, WPE5.\YH 
\\AYNE BEDGooD, \\Pl.QK 

San Antonio area SWL's interested in joining 
this new organization should contact The Alamo 
D.. Club, % Dave Rhodes, WPESAYII 907 
Shemya St., San Antonio zr, Texas. 

Radar "Slip" 
I have just finished my first reading of your 

larch 1061 issue. Since I am a prospective radar 

technician, I was very much interested in the ar- 
ticle on ''Then Danger of Radar Waves" by Ken 
Gilmore-I found it a useful supplement to my 
Air Force classes. But there seems to he an error 
on page 106. The author states: "... the Air Force 
plays it extra safe by specifying that personnel 
shall be exposed to radiation fields no greater than 
one -twentieth that amount, or 0.1 watt/sq. cm." 
Shouldn't this be 0.01 watt/sq. cm.? 

A/3C WILLIAM F. Attu, 
Lowry A.F.B., Colorado 

You're right, reader Aull. Please excuse the slip, 
and good luck with your radar classes. 

Part Needed 
I'm restoring an ancient Croslev "Magnetune" 

radio (Model 729) and need a push-button assem- 

bly to complete the job. The Crosley part number 
is G8--18762. I'd even consider buying a complete 
729 receiver in order to get this part, and would 
appreciate hearing from any reader who can help. 

WELTON L. GEORGE 
221 Palmyra Drive 

Orlando, Fla. 

Darkroom Meter 
Enclosed is a picture of the 'Darkroom Meter" 

(April 1061 issue) which I have just completed. I 
had some trouble with shorted photocell leads at 
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first, but now the units working fine and I expect 
it to be a great help in my work. 

M YRON S. SHEPARD 
440 East 91 St. 

New York, N. Y. 

That's a good-looking piece of equipment, Mr. 
Shepard. We notice from your letterhead that 
you're a professional photographer, hut apparently 
you're no novice at electronic construction either. 

Conflict of Interests 
I have been reading POPULAR ELI:creoNus for 

three years, and think it is the "best." It amuses 
me to see the hi-fi and ham radio fans trying to 
eliminate each other in your '`Letters from Our 

Readers" column. I'd like to know what would 
happen if they all got together and tried to run 
your excellent magazine for just one issue. 

GEORGE OLSEN, \VPEI AB\ 
East Lyme, Conn. 

IVe try to please as many readers as possible, 
George-and that includes CB'ers, SIVL's, and just 
plain experimenters. When the amateur radio and 
hi;fi fans come hi to run the magazine, we hope 
you'll he willing to act a.' referee. 30 
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ELECTRONIC 

TECHNICIANS 
.H.ensr 

Spartan teaches Electronic Technicians 
the easy way ... by scientific methods 
and with ultra modern equipment. 
Write today for FREE brochure on meth- 
ods and equipment. You learn by doing! 
If you really want to earn more money, 
get into the electronics field-NOW- 
where earnings are higher, jobs are 
plentiful. Ask about our Extended Pay- 
ment Plan and Job Placement service. 
YOUR FUTURE IS AT STAKE! 
Classes open to men and women .. . 

day and night courses available. 
SPARTAN SCHOOL OF ELECTRONICS - 51Y: -------- 

Director of Admissions 
Spartan School of Electronics 
Dept. PE -71 

Municipal Airport / Tulsa, Okla. 

NAME 

ADDRESS 

CITY STATE 

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

ALTHOUGH extremely compact (meas- 
uring only 2%" x 93/4" x 7s/8"), the 

Knight KN-141 FM tuner from Allied 
Radio boasts features of larger, more 
expensive units, as well as some special 
ones of its own. For lock -in, drift -free 
tuning, there's a bar -type 6FG6 elec- 
tronic tuning eye, plus automatic fre- 
quency control (a.f.c.). A built-in line - 
cord antenna fills the bill for local re- 
ception, and there are provisions for 
adding an external antenna. Even more 
important, the Kiel -141's small size means 
it can be used almost anywhere : plug its 
line cord into any wall outlet, its output 
cord into any amplifier's tuner or phono 
jack, and listen. Price, complete with 
beige and gray case, $49.95.... Another 
new product from Allied is the KN-611 
monophonic amplifier for low-cost home 
music systems. A. perfect match for the 
KN-141 FM tuner with its beige and gray 
color styling, the KN-611 is also small 
in size (4" x 91/2" x 71/2"). With inputs 
for tape, tuner, or phono cartridge, the 
KN-611 can easily form the heart of a 
budget -priced home music system. Push- 
pull EL84/6BQ5 output tubes deliver 
10 watts, and individual bass and treble 
tone controls allow you to adjust the 
sound to suit your taste. Price, $39.95. 

From Benjamin. Electronic Sound 
comes an automatic turntable/changer 
with a hysteresis motor and a dynam- 
ically balanced, 7 -lb. non-ferrous 12" 
turntable for excellent speed accuracy. 
Not only do push buttons change the 
automatic turntable to a record -changer 
and vice versa, but the buttons can also 
be used to place the pickup in the record 
groove, thus eliminating hand -lifting 
entirely. The four -speed "Studio -H" is 
priced at $99.50; another model, "the 
Studio," uses a shaded -pole induction 

`Write to the manufacturers listed at the end of 
this column for more data on products mentioned 

Always say you saw it in-POPULAR ELECTRONICS 



No mistaken identity or endless searching. 
Parts are clearly pictured and labeled: re. 

sistors are neatly mounted and identified! 

PACO Model C-25 

IN -CIRCUIT CAPACITOR TESTER KIT 

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

Specifications: 
SIMPLE SEQUENTIAL TEST: reveals open or 
shorted capacitors, including electrolytic types. 
ELECTROLYTIC DIAL: indicates actual electro. 
lytic values while capacitor is incircuit; any 
electrolytic which yields a capacity reading on 
Electrolytic Dial is automatically revealed as not 
open or shorted. 
ELECTROLYTIC TEST: indicates in -circuit electro- 
lytic capacity from 2 mid to 400 old In two 
ranges: condenser is automatically proved non. 
shorted and not open it Capacity Reading can 
be obtained. 

Model C-25: Kit, complete with PACO -detailed 
assembly -operating manual. Kit Net Price: 519.95 
Model C -25W: Faclorywired, ready to operate. 

Net Price: 29.95 

THIS COULD HAPPEN TO YOU...UNLESS 

THE KIT YOU BUILD IS A PACO 

COMPARE THESE PACO FEATURES: 

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

PACO Model DF -90 

TRANSISTORIZED DEPTH FINDER KIT 

Protect your boat against shoals and 
underwater hazards with this compact. 
easy -to -read depth finder. Transistors pro- 
long battery life, provide utmost accuracy 
and portability. A boon to fishermen - 
locates hard -to -find schools of fish. A low 
cost safety device for every boat owner. 

Specifications: 
FULLY TRANSISTORIZED: 5 transistors, with a 

Ion battery drain for extremely long battery life. 
HIGH INTENSITY INDICATOR: for sensitive. accu 
rase response under all conditions, 
FAST, EASY READINGS: made possible by means 
of over -sized scale calibrated al one -foot inter- 
vals from 0 l0 120 feet. 

Model OF -90: Kil, complete with PACO-delalied 
assemblyoperating manual. Kit Net Price: 584.50 
Model DF -90W: Factory --awed. ready to operate. 

Net Price: $t35.50 Ir 

-r .:r+,_ . M 7 

PACO Model SA -40 

STEREO PREAMP-AMPLIFIER KIT 

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

Specifications: 
MUSIC WAVEFORM POWER OUTPUT: 25 watts per 
channel ISO watts total). 

RESPONSE: 30 cps to 90KC, ± 1.0% db 

HARMONIC DISTORTION: less than 0.5% at 20 

watts per channel output. 

Model SA -40: Nit, complete with black and gold 
case and PACO -detailed assemblyoperating 
manual. Kit Net Price: 579.95 

Model SA -40W: Factory -wired, with black and 
gold case, ready to operate. Net Price: $129.95 

Paco Electronics Company, Inc., Sept. PEP 

70.31 84th Street, Glendale 27, L. I., N. Y. 

Please send me your complete Illustrated catalog. 

1 

PACO Name .. 
KITS BY 

Address 

FREE! COMPLETE ILLUSTRATED CATALOG 
Mail this coupon for the complete Paco catalog of electronic equipment kits, 

including test instruments, measuring instruments, and high fidelity components. c4COTnpN,C5 

City.....- ...................... 

V 
Zone State ( ruCnnoouas. inc. 106 
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EARN $10:000 A YEAR 
DIESEL ELECTRONICS 
AUTO AUTOMATION 

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

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

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

When they become specialists, or a part of 
management ... or start their own business , . . 
they can earn considerably more. 
RESIDENT SHOP TRAINING is easier and costs less 
than you may think! We provide you with 
housing and part-time jobs while in school, plus 
free nation-wide placement service for graduates. 

Check subject above in which you are interested and mail for yl 
IN 

. EEEC11lOVIICS 

AVID 

pu10MA110VI 

FREE, .BOOKLET 

BAILEY 
Technical Schools 

101 

DIESEL and 
Auro 

Veteran Approved MECHANICS 
1626 S. Grand, Rm.28, St. Louis 4, Mo:- 

Name 

Street 

Town Zone 

Age 

State 

ii 

SAVE$75 
Assemble your own high quality 
Citizens Band and 10 meter ama- 
teur nand radiophone with the all - 
new SPRINGFIELD TR-28 chassis 

Complete 
electronic 

chassis-only 

4 

$24.98 
post- 
paid 

100 milliwatt 23 channel transmitter with 4 channel selector 
switch. 
23 channel supersensitive receiver with noise limiting and 
AVC action plus extended frequency range for 10 meter 
amateur band. 
Electronic chassis is complete with all transistors plus crystal 
for 1 channel. 
Meets FCC requirements for both unlicensed and licensed 
operation. No age restrictions for unlicensed operation. 
Complete instructions for quick assembly. No knowledge of 
electronics necessary as chassis is factory wired, tested and 
guaranteed. 
Accessories for completing the walkie-talkie as illustrated 
are available at low cost. 

Requires only 8 standard flashlight batteries. Battery life 
1,000 hours. 
Range from 1/2 to 10 miles depending on conditions. 
New sectional construction for easy maintenance and repair 
if ever required. Transmitter and receiver may be detached 
and used separately as each contains its own audio and RF 
circuits. 

FREE R. F. power indicator kit with each order 

SPRINGFIELD ENTERPRISES 
Dept. E-7 196-23 Jamaica Ave., Hollis 23, N.Y. 

20 

Showcase 
(Continued from page 18) 

motor and sells for $79.95. . . . From 
Dynaco comes a 16" professional arm - 
and -cartridge combination produced by 
Denmark's Bang and Olufsen. Based on 
the "Isodyne" principle, the TA -16 arm 
maintains precisely equal pressures on 
each side of the record groove regardless 
of frictional forces. As a result, it is 
not subject to skipping when jarred, 
does not require accurate turntable level- 
ing, yields lower record wear, low distor- 
tion, uniform channel balance, precise 
phase relationships, and uniform chan- 
nel separation. Tracking at pressures as 
low as 1 gram, the TA -16's cartridge has 
a frequency response from 30 to 15,000 
cycles, -±-2 db. Price of the TA -16 arm - 
and -cartridge combination : $59.95. 

A stereo/mono four -track tape deck 
from EICO (Model RP -100) is equipped 
with a 14 -transistor record/playback 
amplifier and push-pull bias/erase oscil- 
lator. Not only does the RP -100 incor- 
porate such professional features as a 
hysteresis synchronous capstan -drive 
motor and two heavy-duty induction reel 
motors, but separate record and play 
heads and amplifiers permit monitoring 
while recording. Simple to operate, the 
RP -100 has all -electric push-button con- 
trols, and its "record" button is inter- 
locked with its "run" button to prevent 
accidental erasure. The RP -100 is avail- 
able in two models, both with speeds of 
33/4 and 71/2 ips. One model, fully wired 
and tested, sells for $395.00; a second (a 
"semi -kit") consists of a fully wired and 
tested tape deck with tape electronics in 
kit form and sells for $289.95. An op- 
tional carrying -case designed to hold the 
RP -100 and two 7" reels is priced at 
$29.95.... From Eric Electronics comes 
a 50 -watt stereo amplifier/preamp com- 
bination that makes use of transistorized 
preamps. The result is a better match 
to magnetic pickups and tape heads, no 
hum or microphonics, and better signal- 
to-noise ratio. Delivering 25 watts per 
channel at less than 1% total harmonic 
distortion, the 3560T features a center - 
channel output which effectively elimi- 
nates the "hole in the middle" effect. 

Two kits just introduced by the Heath 
Company are an AM/FM tuner (Model 

Always say you saw it in-POPULAR ELECTRONICS 



LAFAYETTE is America's Citizens $apd,Headqattes 
CompleteyPortable Communications for Ecveryone 

HE -29 ; 

J 

Ship 
to 

Shore 

LAFAYETTE 
TRANSISTOR 

CITIZENS 
BAND 

"WALKIE TALKIE" 

LAFAYETTE H E- 2 0 A 

DELUXE 
Citizens Band 

TRANSCEIVER 
10950 

5own00 

D 

Now With Added Deluxe Features- 
Pi -Network for Greater Power Output Calibrated "S" Meter 
14 Tube Performance, 3 Diodes Built-in 12 Volt power Supply 

for Mobile Use Complete with Matched Crystals for Channel 9 

A highly efficient 2 -way communications system operating over a 

distance of up to 20 miles or more depending on terrain. Features 

N3 LICENSES, 
TESTS OR 

AGE LIMITS 

Cc nstructian 
Work 

42.9. 
2.00 Down 

2 for 8295 

Completely Wired --Ready ti Operate Fully Transi_torized= 
9 Transistors plus 1 D ode Jses Inexpensive Penlight Batters 

No License, Tests or Ags Limits Comes witi .eatImr 
Carrying Case, Earphne, Antenna, Batteries and Crystals 
As simple and easy to use as he telephone-and twice as hanry. 
Receises and transmits up to 7. miles under favorable coiiitiors, 
or 1.: miles under, aerage conditions. Weighs only 18-az. aid 
slips into your pocket. Puss -to -talk button operates built-in 
speaker as sensitive nicrophoie. 

4 crystal -controlled transmit positions and 4 cry stal -controlled 
receive positions. Tuneable superhet receiver covers all 23 as- 
signed channels. Other highlights include dependable push -to -talk 
ceramic mike & relay, adjustable squelch control, automatic series 
gate noise limiter and illuminated dial. 

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

ONLY 

5'750 - ;to; 
5.00 Down 

SUPERHET 
Citizens Band T R A N SCE I V E R 

Completely Wired-Not A Kit 5 Crystal -Controlled Transmitting 
Positions Tuneable Receiver Over Full. 23 Channels High Output 
Crystal Microphone Complete with Transmitting Crystal for 
Channel 9 
A compact,-precision transmitter and receiver covering up to a 20 
mile or more radius, depending upon conditions. The HE -15A features 
an effective full -wave variable noise limiter, RF jack on front panel, 
planetary vernier tuning, 5 -prong microphone jack for easy relay 
addition, and 12 tube performance from 4 dual -function tubes, 2 

single -function tubes, 2 rectifiers. 
HE -19 Telescoping Whip Antenna Net 3.96 
HE -16 Power Supply for 12 Volts Net 10.95 
HE -18 Power Supply for 6 Volts Net 10.95 

NOT A KIT 

LAFAYETTE All -in -One 
CITIZENS BAND 

MOBILE ANTENNA 

H E -800W X 

6.95 A 

Chrome Swivel Base Stainless Steel Spring 
1021/2" Stainless Steel Whip for Optimum 11 -Meter 

Performance 
Chrome swivel ball mount base designed for mount- , 

ing on any surface. Stainless steel spring holds rod 
in properly adjusted position and prevents rod dam- 
age from shocks and blows.'Stainless steel whip for 
maximum resiliency and strength. 

NEW! LAFAYETTE 
RADIO FIELD INDICATOR 
Continuously 'Indicates Transmitter 

Output Rugged 200 ua Meter Move- 
mert Requires No Electricity, Bat- 
teries or Transmitter Connection 
Check the performance of marine, 
mobile or fixed transmitter. Features 
a 200 ua meter movement with vari- 
able sensitivity control. Earphones can 
be plugged in for an aural check 
of output. Antenna extends from 3'/," 
to 103/4". Magnet on bottom plate 
allows easy mounting on car dash or 
metal surfaces. Size, less antenna, 
31/eW, 21/411, 2"D. 

TM -14 

TF.. .YETTE PLEASE INCLUDE SHIPPING CHARGES WITH ORDER 

XL A D I CO 165-08 LIBERTY AVENUE, JAMAICA 33, N.Y. OTHER LOCATIONS 

NEW YORK, N.Y. NEWARK, N. J. BRONX, N. Y. PARAMUS, N. J. 1 BOSTON, MASS. I PLAINFIELD, N. J. 

100 6th Avenue 24 Central Avenue 1542 E. Fordham Rd. 182 Route 17 i 110 Federal Street_ 139 W. 2nd Street 



RESIDENT SCHOOL COURSES IN 
LOS ANGELES ANO NEW YORK CITY 

START YOUR CAREER 
IN ELECTRONICS NOW 
AT RCA INSTITUTES... 
Choose from this list 

Qualifications Length of 
Course 

A Advanced Electronic 
Technology (T-3) 

High School grad, with 
Algebra, Physics 
or Science 

Day 244 yrs. 
Eve. VA yrs. (N.Y.) 

442 yrs. (L.A.) 

B Television and General 
Electronics (V7) 

2 yrs. High School, 
with Algebra, Physics 
or Science 

Day 11 yrs. 
Eve. 442 yrs. (N.Y.) 

3 yrs. (L.A.) 

C Radio and Television 
Servicing (V-3) 

2 yrs. High School, 
with Algebra, Physics 
or Science 

Day 9 mos. 
Eve. 24a yrs. (N.Y.) 

Ilia yrs. (L.A.) 

D Transistors Radio background Eve..3 mos. 

E Electronic 
Drafting (V-11 V-12) 

2 yrs. High School, 
with Algebra, Physics 
or Science 

Eve. 
Basic: 1 yr. 
Advanced: 2 yrs. 

F Color Television Television background Eve. 3 mos. 

G Audio -Hi Fidelity Radio background Eve. 3 mos. 

H Computer 
Programming (C-1) 

College Graduate or 
Industry sponsored. 

Eve. 24 weeks 

I Technical 
Writing (V-10) 

High School Graduate Eve.24a yrs. (N.Y.) 
11 yrs. (L.A.) 

J TV Studio Production 
(S.1) 

High School Graduate Day 15 weeks 
Eve. 45 weeks 

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

L. Preparatory Math & 
Physics (P-0) 

1 yr. High School Day 3 mos. 

M Preparatory 
Mathematics (P.00) 

1 yr. High School Eve. 3 mos. 

N Home StudyChoose 
Courses 

from: Radio and Electronic Fun- 
damentals, TV Servicin , Color TV, Tran- 
sistors, and Automation Courses. Cata 
log free on request. 

RCA Institutes is one of the largest technical insti- 
tutes in the United States devoted exclusively to 
electronics. Free Placement Service. Applications 
now being accepted for next term classes in Los 
Angeles and New York. 

The Most Trusted Name. 4'aa_ 
4 in Electronics k- j 

RADIO CORPORATION OF ANIERIC:\ 

fU - - - - Send to the school nearest you!- ' Insritu res 
RCA Institutes, Inc., Dept..PER-71 l 
Pacific Electric Building 350 West Fourth Street 
610 S. Main St., L.A. 14, Calif. New York 14, N. Y. 
Please send me your FREE catalog. I am interested in the courses circled 
below. 

ABCO E F G H 11 K L M N 

Name 

Address 

City Zone -State 

(please print) 

For Home Study CoursesSee Ad On Opposite Page 

Showcase 
(Continued from page 20) 

AJ-11) and a 28 -watt stereo amplifier 
(Model AA -151) . Housed in matching 
cabinets (both are luggage -tan, vinyl - 
clad steel, measuring 15%" x 51/4" x 
11"), the units form an ideal basis for 
a low-cost stereo system. In the AJ-11 
tuner, separate "magic -eye" tuning in- 
dicators let you "zero in" on both AM 
and FM stations with ease and accuracy. 
And while there are built-in antennas 
for both AM and FM, terminals are also 
provided for attaching external anten- 
nas. As for controls, there's a 3 -position 
a.f.c switch, an AM fidelity switch, and 
individual flywheel tuning for both AM 
and FM. In the AA -151 amplifier, four 
dual inputs and five controls (source, 
volume, bass, treble, and mode) provide 
"fingertip" command of every stereo 
and mono function. Price of the AJ-11 
tuner kit is $69.95; fully wired, it is de- 
signated the AJW-11 and sells for 
$129.95. The Model AA -151 stereo am- 
plifier, incorporating clutched volume 
controls for single- or dual -channel ad- 
justment, is available only in easy -to - 
build kit form and carries a price tag 
of $59.95. 

Two new speaker systems-the S-2 
and S-3-from H. H. Scott, Inc. achieve 
unusually smooth response over the en- 
tire audio spectrum. Both are three-way 
units, employing built-in crossovers, and 
both have nominal impedances of 16 
ohms. The more elaborate of the two 
(the S-2) employs a high -compliance 
12" woofer, two dual -cone mid -range 
speakers, and a wide -dispersion, spheri- 
cal tweeter. The Model S-3, in contrast, 
has a 10" woofer, one mid -range speaker, 
and a wide -range tweeter. Both models 
carry a two-year guarantee. The S-2, 
measuring 233/4" x 141/2" x 121/2", is 
priced at $199.95; the S-3 (23 t/2" x 11%" 
x 93/4") sells for $129.95. -30 

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

Benjamin Electronic Sound Corp., Corona, N.Y. Dynaco Inc., 3912 Powelton Ave., Philadelphia 4, 
Pa. 

Electronic Instrument Co., Inc. (RICO). 33-00 
Northern Blvd., Long Island City 1, N.Y. 

Eric Electronics Corp., 1823 Colorado Ave., Santa 
Monica, Calif. 

Heath Co.. Benton Harbor, Mich. 
H. H. Scott, Inc., Dept. P, 111 Powdertnill Rd., 

Maynard, Mass. 
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RCA training at home can be the 
smartest investment you ever made 

look what 

you get in 

the Course in 

Radio and 

Electronic 

Fundamentals 

15 KITS 
to build a Multimeter, 
AM Receiver and Sig- 

nal Generator. Kits 
contain new parts for 
experiments, inte- 
grated so as to demon- 
strate what you learn in 

the lessons and to help 
you develop technical 
skills. Each kit is fun to 

put together! 

40 
Fascinating 

THEORY 
LESSONS 

ItttitaNM 

Itwvat5lkU., 

Containing all the basic 
principles of radio and 
electronics in easy -to -un- 
derstand form. 

40 EXPERIMENT 
LESSONS 

Each containing absorb- 
ing, 'practical experiments 
bound together in 20 
books, 

40 SERVICE 
PRACTICES 

afnteYx 
fGStaBLHhLS 

Full of practical, time -sav- 
ing and money -saving serv- 
icing tips, bound into 20 
books. 

PLUS ALL THIS AT NO EXTRA COST 

_ 

- 

MULTIMETER 
A sensitive precision meas- 
uring instrument you build 
and use on the job. Big 
41" meter with 50 micro - 
amp meter movement. 
20,000 ohms -per -volt sen- 
sitivity d -c, 6,667 a -c. 

AM RECEIVER 
Have the satisfaction of 
building your own radio `t 
receiver with this high - 
quality 6 -tube superhetero- 
dyne set. Big 5" speaker, 
fine tone! 

SIGNAL 
GENERATOR 

A "must" for aligning and 
trouble -shooting receivers. 
Build it for your own use. 
170 KC to 50 MC funda- 
mental frequencies for all 
radio and TV work. 

Also, comprehensive, fully -integrated home study courses Practical work with the very first lesson! Pay -only -as - 

in Television Servicing Color Television Electronics you -learn! No long-term contracts to sign! No monthly 
For Automation Transistors. Stake out your future in installments required. Pay only for one study group at a 

electronics with any one of this wide variety of courses. time, if and when you order it! 

SEND FOR FREE HOME STUDY CATALOG TODAY! 

RESIDENT SCHOOL COURSES 
in Los Angeles and New York City offer 
comprehensive training in Television and 
Electronics. Day and Evening classes. Free 
Placement Service. Catalog free on regorged. 

RCA INSTITUTES, INC. 
A Service of Radio Corporation of 
America 350 W. 4th St.. New York 
14, N. Y. 610 S. Main St., Los An- 
geles 14, Calif. 

The i\Iosf Trusted 
Name in Electronics 

t p 

RCA INSTITUTES, INC. Home Study School, Dept. PE -71 

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

Without obligation, rush me the FREE 64 -page illustrated booklet "Your Career in 

Electronics" describing your electronic home study training program. No salesman 
will call. 

Name 

Address 

City Zone State 

Veterans: Enter discharge date 

CANADIANS-Take advantage of these same RCA courses at no additional cost. 

No postage, no customs, no delay. Send coupon to: RCA Victor Company, Ltd., 
5581 Royalmount Ave., Montreal 9, Quebec. 

For Resident School Courses See Ad On Opposite Page. 
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ÉrnsryVTfNNAS : 

he 
Amazing new indoor short 
wave antenna system reaches 
out for those far away sig- 
nals and greatly increases 
the performance of any short 
wave receiver. Covers fre- 
quencies from 5 through 30 
megacycles including all the 
important short wave and 
amateur bands . . Easy to 
operate-simply attach cable 
(6 foot furnished) to receiver, 
extend telescoping ears and 
adjust "match" and "tune" 
controls for maximum signal 
strength. Attractively housed 
in unbreakable modernistic 
plastic case with chrome 
plated antennas. Completely 
factory wired. 

OUTDOOR HIGH EFFICIENCY 
High efficiency outdoor antenna. Only 40 

MODEL swo j feet long. Mounts quickly and easily 
under eaves, in attic space, etc. Peaked 
for top performance on the important 
short wave bands with 8 trap assemblies. 
Complete kit includes 100 feet of lead 
in cable. 

Peaked foe 

11-13-16 
19-24-31 

40m 

IÑOOOR 

Y., V 

Y 

-9a antenna products 
1135 No. 22nd Sr. Lincoln, Nebr. 

. 

--r- 

KUHN LEADERS 

RECEIVING NEQUIPMENT" 
ED 

MOBILE 
3316 Crystal con- ° FIXED trolled. Requires no 

CONVERTERS high voltage supply. , For transistor car 
POLICE .- .e radios. Can be con- 
FIRE : ';e'' netted in moments - 

tor emergency use.1.0 
' COMMERCIAL ,0. ¿ 2-54 MC 

°'- CITIZEN'S -' Complete $24.95 

BAND - 
Other models for 106-162 MC avail- able. 

b 
315A A practical converter for emer- 

gency use with home or auto - 

p 
sets. Easily installed. Tunable ° - a 
over 12 MC In 26.54 MC or 
30 MC in 108.174 MC band. 

COMPLETE $13.95 
k° ` 315AC Crystal controlled up 

to 54 MC. COMPLETE 518.95 
Crystal controlled up to 165 
MC. COMPLETE $22.95 

1 315AD Crystal controlled. For use with tran- 
sistor car radios. 2-54 MC. COMPLETE $17.95 
316A VARIABLE CONVERTER. Front panel 

S tuning permits rapid change between see- 
- arated signals over 10 MC range in 26-54 MC 

or 108.174 MC band. COMPLETE $19.95 

` ORDER TORAY.;or 
SEND. FOR 'FREE 

.CATALOG-: cod o., 

taining complete,, 
Information on a 

full line of; . 
a 

CONVERTERS 'AND I. 
'RECEIVERS FOR 

,r EVERY APPLICATION' 

24 

Ij ihj 'CONVERTERS 
°.ALL EQUIPPED 

WITH SELF 
CONTAINED 
SWITCHING 

'','AND LEADS 
.. FOR' RAPID 

11 CHANGE -OVER 

r 

3269 SUPER CON- 
VERTER. Crystal con- 
trolled. For transistor r, 
car radios. Ultra high 
gain. Self contained 
ANL. 2-54 MC. 

Complete $44.95 

20 GLENWOOD 
CINCINNATI 17, 

, OHIO- 

ABC'S OF COMPUTERS by Allan Lytel 

This basic introduction to electronic com- 
puters explains in simple language what 

computers are, 
how they operate, 
and what they can 
be expected to do. 
The general cir- 
cuitry and special 
circuit devices used 
in the two basic 
types of computers 
(digital and ana- 
log) are discussed, 
followed by an ex- 
planation of com- 
puter numbering 
systems - includ- 
ing binary nota- 
tion-and com- 

puter logic circuits. Binary, decade and 
ring counters are covered, and the book 
concludes with comprehensive data on 
calculating circuits, information storage, 
input-output devices, and programing. 
Published by Howard W. Sams & Co., 
Inc., 1720 E. 38t1í, St., Indianapolis 6, 
Ind. 128 pages. Soft cover. $1.95. 

PO Fortran ics 
Bookshelf 

111 211_ 
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°.A 
(1 

s... . _r 
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ABC's OF 
COMPUTERS. 

`LJL: a ww:,, ' 0 
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MOST -OFTEN -NEEDED 1961 RADIO 
DIAGRAMS compiled by M. N. Beitman 
All popular 1961 home radios, FM and 
stereo units, transistor portables, and 
auto sets are covered in this latest addi- 
tion to Supreme Publications' Radio Dia- 
gram Series. The book contains every bit 
of information required for quicker serv- 
icing, including extra -large schematics, 
alignment data, printed -board diagrams, 
voltage readings, trimmer locations and 
dial -stringing guides. This factory -pre- 
pared data is "complete, authoritative, 
and accurate." 
Published by Supreme Publications, 1760 
Balsam Rd., Highland Park, Ill. 192 
pages. Soft cover_ $2.50. 
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TUNNEL DIODE MANUAL 

Intended as a reference source for cir- 
cuit designers in the relatively new field 
of tunnel diode applications, General 
Electric Company's "Tunnel Diode Man- 
ual" is similar in pattern to its well- 
known "Transistor Manual." Four chap- 
ters cover amplifier, oscillator, switching 
and logic circuits; and tunnel diode 
ratings, characteristics, and test circuits 
are described in the other chapters. 

Published by the General Electric Co., 
Kelley Bldg., Liverpool, N. Y. Soft 
cover. 96 pages. $1.00. 

SECOND-CLASS RADIOTELEPHONE LI- 
CENSE HANDBOOK by Edward M. Noll 

Everyone who services two-way mobile 
radio equipment-and some who operate 
it-must take the 
FCC second-class 
radiotelephone li- 
cense examination. 
This volume pro- 
vides all of the in- 
formation needed 
to pass it, and ex- 
plains the duties 
and responsibilities 
of the license hold- 
er. Six chapters 
contain over 650 
questions and an- 
swers, based onL - - -4 - 

past FCC examinations, which allow the 
reader to progress logically from topic 
to topic. Six additional chapters supply 
a comprehensive background in two-way 
radio communications theory and prac- 
tice. 

Published by Howard W. Sams & Co., 
Inc., 1720 E. 38th St., Indianapolis 6, Ind. 
240 pages. Soft cover. $3.95. 

SECOND-CLASS 

RADIOTELEPHONE 

LICENSE HANDBOOK 
MOLl 

o 

... . . _._...... 
M............._. 
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INTERNATIONAL TRANSISTOR SUB- 
STITUTION GUIDEBOOK by Keats A. 
Pullen, Jr., Eng. D. 

This guidebook is designed to provide 
accurate, reliable information on transis- 
tor substitution. The author based his 
recommendations on a comparison of 

the electrical and physical characteristics 
of transistors manufactured in the 
United States and in six foreign coun- 
tries. His evaluation of comparable 
electrical ratings was extremely con- 
servative, and doubtful substitutes were 
not included in the listings. Dimensions 
and case styles of both the original and 
the substitute are indicated beside the 
type numbers, and a special effort has 
been made to correlate type numbers no 
longer in use with their current equi- 
valents. 

Published by John F. Rider Publisher, 
Inc., 116 W. 1 'ith St., New York, N. Y. 
64 pages. Soft cover. $1.50. 

New Literature 

An eight -page "New Products Catalog" 
introduces the latest audio/stereo items 
made by Audiotex. Featured equipment 
includes a pocket -sized circuit tester, a 
kit of phono record accessories, volume 
and speaker controls, and a series of 
exact replacement record changer knobs. 
Copies are available from Audiotex Mfg. 
Co., 400 S. Wyman St., Rockford, Ill. 
Ask also for the more complete Catalog 
AD -60, which lists their full line of high- 
fidelity audio accessories. 

International Crystal's 1961 catalog cov- 
ers its complete line of radio crystals 
and accessories for all applications. Also 
illustrated and discussed are a variety 
of crystal -controlled amateur and CB 
converters, oscillators, transmitters, and 
transceivers, as well as modulators and 
power supplies; some of these units are 
available in kit form. Write to the Inter- 
national Crystal Mfg. Co., Inc., 18 N. 
Lee, Oklahoma City, Okla., for your copy 
of the catalog. 

A new "short -form" catalog of mechani- 
cal and electronic components for mis- 
sile and satellite tracking systems and 
antenna pattern range instrumentation 
has been published by Antlab, Inc., 6330 
Proprietors Rd., Worthington, Ohio. The 
20 -page booklet lists over 30 new prod- 
ucts, including a series of 60,000 foot- 
pound antenna mounts, a series of total- 
ly enclosed servo and electro -manual 
antenna mounts, and a microwave re- 
ceiver. -[}- 
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To guide you to a 
successful future in 

ELECTRONICS 
RADIO -TV 
COMPUTERS 
ELECTRICAL 
ENGINEERING 

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

SALES DEVELOPMENT 
ELECTRICAL POWER ROCKETRY 

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

MILWAUKEE SCHOOL OF ENGINEERING 

MAIL, COUPON TODAY! 
Milwaukee School of Engineering 
Dept. PE -761, 1025 N. Milwaukee St., Milwaukee, Wis. 
Please send FREE "Your Career" booklet I'm interested in 

Electronics Radio -TV Computers 
Electrical Engineering Mechanical Engineering 

Name Age.. 
PLEASE PRINT 

c. 

Address. 

City.._........_............ ___ ......................._Zone........... State...._.._.._....__.._ 
I'm eligible for veterans education benefits. 
Discharge date..._ .............__...................._.__.. Ms -117 

Tips 
and 

Techniques 
MOUNTING MINIATURE COMPONENTS 

Miniature components such as diodes, 
small resistors, etc., can be transferred 
easily from one experimental circuit to 
another by means of fuse clips if they 
are mounted in glass casings from blown 
cartridge fuses. Loosen the caps of a 

CASING FROM BLOWN FUSE 

`DIODE OR OTHER 
SMALL COMPONENT 

glass fuse with heat, remove them, and 
discard the burned -out element. The 
leads of the component to be mounted 
are cut to the proper size and one lead is 
soldered to one of the caps. Slip the 
glass tube over the component and into 
the attached cap. Then deposit a drop 
of solder inside the remaining cap and 
replace it on the other end of the glass 
so that the second lead is in contact with 
the solder. The cap is now heated with 
a soldering iron, melting the drop of 
solder and thus making a connection to 
the second lead. 

-Gregory Moline 

SQUEEZE -TYPE DISPENSER DUSTER 
Use an empty squeeze -type mustard or 
catsup dispenser to blow dust and dirt 

from your radio or TV chassis parts. A 
concentrated air blast which easily 
reaches into tight corners is produced by 
the small nozzle. Such a dispenser will 
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nEU/- simply great knight-kits° 
PRODUCT OF ALLIED RADIO 

talk of the kit world... only atALL/ED = .. - 

measures 
engine speed, 

0-8000 rpm 
-r 

New Money -Saving Electronic Tachometer Kit 
3% Accuracy Regardless of Temperature or Voltage Variations 

Until Aug. 1 
Another KNIGHT -KIT first-a p ecision tachom- 

5 eter in money -saving, easy -to -build form. Helps 
you drive at your best engine speed efficiency, 

No Money Down 
like the professionals. Transistor switching and 
Zener diode regulator contribute to exceptional 

3% -of -full-scale accuracy, regardless of voltage or tempera- 
ture changes. Operates with 4, 6 or 8 cylinder automotive 
engines; simple installation. Ideal also for outboard marine 
engines using battery or magneto ignition system from 2 

cycle 2 cylinder and up. Big illuminated D'Arsonval meter; 
0-8000 rpm scale; separate reference pointer may be preset 
to any desired speed. For 12 -volt systems only. With cables, 
mounting hardware, wire and solder. Shpg. wt., 2 lbs. 

83 Y 944. For negative ground systems (American cars). 
83 Y 980. For positive ground systems (Foreign cars). 
vo :uow!i Dooie. Introductory Price $19.95 

SEE DOZENS OF GREAT A 

knight -kit BUYS in /'Á}' 
Allied's Summer Sale Book! 
Make your money -saving selections from 
page after page of great KNIGHT-V.IT 
values and special offers! Save most on 
the best in build -your -own Stereo, hobby, 
instrument and Ham kits. Also see terr fic 
closeouts on tape recorders, phonos, rec- 
ords and tape; specials in radios, cam- 
eras, TV accessories, Citizens Band 
radio, amateur gear, P.A., test instru- 
ments, tools and electronic parts. Send 
Coupon today! 

SEND 

. FOR IT 

NOW! 

ALLIED RADIO 
l 

July, 1961 
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"-eler~.. 
it's WIRELESS- 

just plug in 
and TALK! 

Deluxe Wireless Intercom System Kit at Lowest Cost 
Works Anywhere Without Wires - No Installation! 

This easy -to -assemble intercom operates without PAIR 

installation or wiring-just plug into any AC or 
53790 DC wall outlet for step -saving communication! 

Change locations easily-anywhere. Ideal for 
Na Money flown 

home, office or store. In the home, you can com- 
municate with nursery, garage, basement or patio. In office 
or sloop, provides time -saving communication. Will operate 
between adjacent buildings that are on same electric -company 
line transformer. Perfect for baby sitting. Features power - 
line noise silencing circuit for absolutely quiet "standby"; 
premium quality throughout. I las Talk -Listen switch, with 
lock -on feature for constant listening. Handsome cream -toned 
plastic cabinet, 9 x 5;. x 5).j". Can be used in systems con- 
sisting of 2 or more units, as desired. Shpg. wt., 312 lbs. 

20 YX 272-2. Complete 2 -Station System, NET $37.90 
83 Y 941. Additional Station. NET EACH $18.95 

tee 
SAVE AS NEVER BEFORE 
oil everything in Electronics- 
hundreds of special bargain3- 
dzens of new products! Write 
for this big value -packed Sale 
B,ok today! 

ALLIED R 4010, C epf. 38-G1 

100 N. Western Ave., Chicago 80, Ill. 

O Send FREE Allied Sale Book No. 205 
Ship me the following: 

83 Y 944 Tachomete' Kit. 

83 Y 980 Tachomete Kit. 0 83 Y 941 Intercom Station 

fi er closed 

Name 
PRINT 

Address 

City 
t- 

O 20 YX 272-2 Intercom System 

1 

Zone State 
J 
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C B Owners: 
IT'S WHAT GOES OUT ON 
THE AIR THAT COUNTS! 
Get maximum amplifier output and outstand- 
ing performance from your 5-watter by using 
famous PR CRYSTALS. These high -active 
crystals get greater distance than ordinary 
sluggish crystals. Clearer reception too. Put 
PR Crystals in your set today, and get the 
STRONGEST SIGNALS POSSIBLE 
WITHIN POWER LIMITS. 

SWITCH TO A 
BETTER CHANNEL 
Be smart ... have several se 
PR Crystals... two or three sets 
at least. Then you can switch channels at will, 
to avoid jamming. PR CRYSTALS ARE 
AVAILABLE IN ALL 23 CITIZENS BAND 
CHAN NELS. 
Type Z -9R, Calibrated .005%, $2.95 each. 
EVERY PR CRYSTAL IS UNCONDITION- 
ALLY GUARANTEED. 

Get PR's Now From Your Jobber. 

PETERSEN.RADIo Co., INC. 
. 2800 West Broadway 

Council,Bluffs, Iowa 

PURCHASING A 
HI-FI SYSTEM? 

TIME PAYMENTS AVAILABLE 
Up to 2 Years to Payl 

Send Us 

Your List of 
Components 

For A Package 
Quotation 

YOU CAN BUY WITH 
CONFIDENCE AT AIREX 

All merchandise is brand new, 
factory fresh and guaranteed. 

Free Hi -Fi Catalog 

AIREX 
RADIO 

CORPORATION 

85 -PE Cortlandt St., N. Y. 

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

Fair Traded 
7 WO 4-1820 
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Tips 
(Continued from page 26) 

do a much better job than blowing with 
your breath will, and you won't get a 
face full of dust. 

-Charles Lang 

BLOWN FUSE INDICATOR 
Add this little circuit to a piece of equip- 
ment and you'll be able to tell at a 
glance whether or not you have a blown 
fuse. As long as the fuse is good, no 
current will pass through resistor R1 
and the NE -2 neon bulb. If the fuse 

47K-I/2W NE -2 

FUSE tf 
n7V 

POWER 
SWITCH 

EQUIPMENT 

should blow, the current takes the al- 
ternate path through the indicator cir- 
cuit, causing the neon lamp to glow. A 
47,000 -ohm, 1/2 -watt unit, R1 is a cur- 
rent -limiting resistor and is required for 
117 -volt operation of the NE -2. 

-James Romelf anger, K9PKQ 

MAKE SWITCH FROM PHONE JACK 
Either a "push-pull" or a rotary s.p.s.t. 
switch can be easily improvised with a 
closed-circuit phone jack. For a push- 
pull switch, cut a 13/4" length of 1/4" - 
diameter Bakelite or plastic rod. Fasten 
a setscrew knob at one end and smooth 

r 

,- 
the other end with a file. You'll find that 
pushing the rod all the way into the jack 
will open the contacts, pulling it out 
slightly will close them. For a rotary 

Always say you saw it in-POPULAR ELECTRONICS 



 

small and 

32" of Dynamic CB Antenna 

= 

Can be mounted 

on top,fenders 
or trunk lid. 

patent pending. 

INTRODUCING THE Stinger Mobile Whip 
I °r 

Completely out performs and outmodes 
more expensive cumbersome conven- 
tional whips and loaded coil antennae 

The 32" STINGER antenna is 
MONEY BACK GUARANTEED to 
equal or surpass any 102" whip trans- 
mitting and will give approximately 
30% better reception than any other 
CB antenna on the market. 

The STINGER mobile whip is the only 
CB Antenna on the market, designed 
for the Class D, 27 mc,'frequency band 

. it is only 32" long and is not of the 
Ioaded, coil design. The Stinger is de- 
signed on the RE (radio frequency), 
inductive, transformer coupled, high 
gain, theory ... bringing abqut higher 
transmission efficiency extra,high gain 
reception and relatively eq ial trans- 
mission/reception characteristics in 
all directions no matter where it is. 
mounted. 

July, 1961 

* Is the only CB Antenna on the 
market with a mcney back perform- 
ance guarantee. 

* Is adaptable to Marine and Aircraft 
applications with equal GUARAN- 
TEED results. 

* Costs less to buy ... easier to install. 
* Increases receivin j and transmitting 

distances, on both high and low 
wattage setr.. 

* Makes signal more audible over na- 
tural CB ch innel noises. 

* Is easy to install on either top, 
fenders or trunk lid . installation 
is through a single hole and enhances 
the appearcnce of any automobile. 

' For further irifotnát cin on the febJlous. mighty 
° trite "STINGER" 'or fo ' your .'nearest STINGER 

DEALER,:send thh-couPoi ió: 
'INTERNATIONAL COMMUNICATIONS 

.2633p So. Wes -ern Ave., Lomita, Californiá 

Name 
a 

Address s 
City Zone State 

DISTRIBUTION INQUIRIES INVITED 
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KEY' "D". 

l 

SPL''"N . 

B SIS EN' 
Anyone con operate- 

twAY U 

issued on request! 
sed by thousands of business- 

men, salesmen, farmers, doctors, 

RA010 
construction crews and sportsmen! 
Finest Citizens' Transceiver avail- 
able-excellent range. Covers 23 
channels. Maximum legal power- 
dozens of features-easy to in- 
stall anywhere! 

from $13495 

riks, 
Delivery ori 

,,, 
Building or Boat -to -boat or 

servicing contracting ship-toshore 
Car -to -office 
or home 

'SEND FOR FREE COLOR 6R0 ! 
Send full details on the "Messenger" 
NAME 

ADDRESS 

CITY STATE 

E. F. JOHNSON CO. 
2401 10 Av. SW, Waseca, Minn. 

QUICKLY CUT :HOLES. 

'in metal, plastics 
hard rubber.:.; 

- ROUND ',SQUARE' 

GREENLEE CHASSIS PUNCHES 
Make smooth, accurate openings in 

1 % minutes or less ... for sockets, 
plugs, controls, meters, panel 

lights, etc. Easy to use . 

simply turn with wrench.'^ 
Many sizes and models. 

Write for literatu 4:22Z1:K 
GAE NLEE 

GREENLEE TOOL CO,, 1915 Columbia Ave., Rockford Illinois. 
30 

Tips 
(Continued from page 28) 

switch, the same rod and knob arrange- 
ment is used but a "V" is filed into the 
rod to match the tip wiper of the phone 
jack. ( See photo.) When the rod is 
placed so that the tip wiper falls into 
the "V," the contacts will close. To open 
them, you turn the knob 180 degrees. 

-Art Trau ff er 

TR-1A OR AD -70 SPEED CHANGE 
It's not necessary to remove the front 
panel in order to change tape speed on 
the Heathkit Series TR-1A tape re- 
corders or the AD -70 tape player if an 
access hole is made in the panel to ex- 
pose the drive pulley. Use a 1" or 11/e" 

DRIVE PULLEY 

I"- I-1/8'DIAMETER 
ACCESS HOLE 

chassis punch, positioning the hole as 
shown in the diagram. To change speeds, 
turn off the motor and place the mechan- 
ism in the "rewind" position. Slowly 
rotate the supply hub to turn the drive 
pulley while using a hook bent from a 
stiff iron wire to guide the belt into the 
proper groove. During operation, the 
hole is covered by the supply reel and 
does not detract from the appearance of 
the machine. 

-H. Edwin Boesch, Jr. 

SPEAKER PROTECTION 
It pays to protect the loudspeaker of a 
piece of equipment under construction or 
repair. If you cut a piece of stiff card- 
board to the proper size and fasten it 
to the front of the speaker with masking 
tape, there will be no danger of your 
plunging a screwdriver through the 
cone. Particularly "unlucky" people can 
also cover the openings in the back frame 
of the speaker. 

-Ronald S. Newbower 
Always say you saw it in-POPULAR ELECTRONICS 



BUILD 20 RADI 
CIRCUITS AT HOME $ O 

NLY 

with the New 
® taI 

PROGRESSIVE RADIO "EDU-KIT"® 
A 'Pra.Etical_ Home Radio Course 

Now Includes 
* 12 RECEIVERS * 3 TRANSMITTERS * SQ. WAVE GENERATOR * SIGNAL TRACER * AMPLIFIER * SIGNAL INJECTOR * CODE OSCILLATOR 

* No Knowledge of Radio Necessary 

* No Additional Parts or Tools Needed 

* EXCELLENT BACKGROUND FOR TV 

* SCHOOL INQUIRIES: INVITED I 

* Sold In 79 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 

n 
modern methods of home training. You ill learn radio theory. construc- 

tion practice and servicing. THIS IS A COMPLETE RADIO COURSE IN EVERY DETAIL. 
You will learn how to build radios, using regular schematics; how to wire and solder 

in a professional manner; how to service radios. You will work with the standard type of 
punched metal chassis as well as the latest development of Printed Circuit chassis. 

You will learn the basic principles of radio. You will construct, study and work with 
RF and AF amplifiers and oscillators. detectors, rectifiers. test equipment. YOU will learn 
and practice code, using the Progressive Code Oscillator. You will learn and practice 
trouble -shooting. using the Progressive Signal Tracer, Progressive Signal Injector. Pro- 
gressive Dynamic Radio & Electronics Tester. Square Wave Generator and the accompany- 
ing instructional r 

receive 
marainin Technician and General Classes Of F.C.C. Radio You will eceive training for Novice, 

Amateur Licenses.ilYourwill build Receiver, Transmitter. Square oWove Generator. CodeY 

Oscillator. 
receive 

Signal l yen and signal 
for television. 

c. antl learn how to n them. You 
will solutel an excellentrviou dge d fra ei and Electronics. 

A Absolutely no previousteaching knowledge of 
engineering 

or ring is 
experience. 

The Edit -Kit" is the 
product of many asks of 

education 
ni n End conics adio, wort. The will 

vide you w a basic Signatl in Electronics and Radio, worth many times t the complete 
price of $26.95. The Signal Tracer alone is worth more than the price of the entire Kit. 

THE- KIT FOR EVERYONE 
You do not need the slightest background ages and backgrounds have successfully 

in radio or science. Whether you are inter- used the "Edu-Kit" in more than 79 coun- 
ested in Radio & Electronics because you tries of the world. The "Edu-Kit" has been 
want an Interesting hobby, a well paying carefully designed. step by step. so that 
business or a job with a future, you will find you cannot make a mistake. The 'Edu-Nit" 
the 'Edu-Kit" a worth -while investment. allows you to teach yourself at your Own 

Many thousands of Individuals of all rate. No instructor is necessary. 

:PROGRESSIVE TEACHING METHOD ' 
_ 

The Progressive Radio 'Edu-Kit" Is the foremost educational radio kit in the world, 
and is universally accepted as the standard In the field of 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 a closely integrated pro- 
gram designed to provide an easily -learned, thorough and interesting background in radio. 

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

Included in the "EduKit" 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 circuits, constructed by means of pro- 
fessional wiring and soldering on metal chassis, plus the new method of radio construction 
known as "Printed Circuitry." These circuits operate on your regular AC or DC house current. 

'THE -"EDU-KIT"'. -.COMPLETE 
You will receive all parts and instruction necessary to build 20 different radio and elec- 

tronics circuits, each guaranteed to operate. Our Kits contain tubes, tube sockets vari- 
able. electrolytic, mica, ceramic and paper dielectric condensers- resistors, tie strips, 
hardware, tubing. punched metal Chassis, Instruction Manuals, hookup wire- solder, 
selenium rectifiers, volume controls and switches. etc. 

In addition. you receive Printed Circuit materials, including Printed Circuit chassis. 
special tube sockets, hardware and instructions. You also receive a useful set of tools. a 
Professional electric soldering iron. and a self -powered Dynamic Radio and Electronics 
Tester. The 'EduKit" 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 lessons for Servicing with the Progressive Signal Tracer and the Progres- 
sive Signal Injector, a High Fidelity Guide and a Quiz Book. You receive Membership In 
Radio -TV Club. Free Consultation Service. Certificate of Merit and Discount Privileges. 
You receive all parts tools, instructions. etc. Everything is yours to keep. 

I 

UNCONDITIONAL 
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 de- 
tect 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 insulated 
chassis on which has been deposited a 
conducting material which takes the 
place of wiring. The various parts are 
merely plugged in and soldered to ter- 
minals. 

Printed Circuitry is the basis of modern 
Automation Electronics. A knowledge of 
this subject is a necessity today for 
anyone interested in Electronics. 

July, 1961 
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Training Electronics Technicians Since 1946 

FREE EXTRAS 
SET OF -TOOLS 

SOLDERING IRON 
ELECTRONICS TESTER 

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

servicing in a progressive manner, You 
will practice repairs on the sets that 
you construct. You will learn symptoms 
and causes of trouble in home, portable 
and car radios. You will learn how to 
use the professional Signal Tracer. the 
Unique Signal Injector and the dynamic 
Radio & Electronics Tester. While you 
are learning in this practical way, you 
will lie able to do many a repair job for 
Your friends and neighbors, and charge 
fees which will far exceed the price of 
the "Emu-KIt." Our Consultation Service 
will help you with any technical prob- 
lems you may have. 

FROM'iÓUR:'MAIL BA" 
J. Stataitis, of 25 Poplar PI., Water- 

bury. Conn.. writes: I have repaired 
several sets for my friends, and made 
money. The "Edu-Kit" paid for itself. I 

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

Ben Valerio. P. 0. Box 21. Magna. 
Utah: "The Edu-Kits are wonderful. Here 
I am sending you the questions and also 
the answers for them. I have een in 
Radio for the last seven years. but like 
to work with Radio Kits, and like to 
build Radio Testing Equipment. I en- 
joyed every minute I worked with the 
different kits; the Signal Tracer works 
fine. Also like to let you know that I 
feel proud of becoming a member of your 
Radio -TV Club." 

Robert L. Stuff. 1534 Monroe Ave.. 
Huntington. W. Va.: Thought 1 ould 
drop yiu a few lines to say that I re- 
ceived my Edu-Kit. and was really amazed 
that such a bargain can be had at such 
a low price. 1 have already started re - 
Pairing' radios and phonographs.My 

surprised to see 
get Into the swing of It so quickly. The 
Trouble -shooting Tester that comes with 
the Kit Is really swell. and finds the 
trouble, if there is any to be found." 

MONEY -BACK GUARANTEE 

. ' ORDER 'DIRECT FROM AD-RECEIVE'FREE BONUS 
°- ?RESISTOR AND -"CONDENSER. KITS -WORTH S7 " 

Send "Edil -Kit" postpaid. I enclose full Payment of 526.95. 

Send "Elltl-I(it" C.D.D. I will pay S26.95 plus postage. 
Rush me FREE descriptive literature concerning "Edu1(it." 

Nance 

Address 

PROGRESSIVE "EDU-KITS" INC. 
1186 Broadway, Dept. 582-D, Hewlett, N. Y. 
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Can You IDENTIFY 
any of these three 

CB transceivers? 

5 -channel transmitter with tunable receiver, plus 
1 crystal -controlled receive channel; universal pow- 
er supply (117, 12 and 6 volts); 13 -tube function 
double -conversion superhet; series noise limiter; ad- 
justable squelch; metered; ceramic mike; 51/z" e 
111/4" x 91/4". Also available with 5 crystal -con- 
trolled channels on both transmit and receive (same 
price). Either model available with special noise 
limiting/squelch circuit (TN5) for $20.00 more. 
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6 channels, crystal -controlled on both trans- 
mit and receive; universal power supply 1117, 
12 and 6 volts); 10 -tube function superhet 
lone r.f. and two 1650-kc. i.f. stages); 
shunt noise limiter; adjustable squelch; un - 
metered; ceramic mike; 12 lb.; 41/e" x 101/4" 
x 71/4". Accessories include mounting bracket, 
cables, r.f, power meter. 50 -ohm dummy load, 

8 -channel transmitter with 8 -channel crystal - 
controlled or tunable receiver; universal power 
supply (117, 12 and 6 volts); 8 -tube function 
receiver (one r.f. and two 455-kc. i.f. stages) 
-plus 2 diodes; series noise limiter; adjust- 
able squelch; unmetered; ceramic mike; 9 lb.; 
41/4" x 91/c" x 111/4". 5 -meter available as 
accessory ($24.951. 

You can after you see the AUGUST issue of POPULAR ELECTRONICS 

It contains a complete up-to-the-minute catalog of CB equipment 
including transceivers, antennas, microphones, accessories 

DON'T MISS THE AUGUST ISSUE -ON SALE JULY 27 
Always say you saw it in-POPULAR ELECTRONICS 
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by Practicing at Home 
in Your Spare Time 
At No Extra Cost you get specially de- 
veloped Electronic Training Kits for prac- 
tical experience. Shop and laboratory 
practice at home make learning easier, 
interesting, faster. You do not need a 

high school diploma or previous expe- 
rience. 

Increasing Demand 
for Trained Men 

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

-.. t - i portation are a few of the fantas- 
w r ,, tic developments in the fast 

goo 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 teed 
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 bencEt 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. 4 Monthly payment 1' plan available. NA- 
TIONAL RADIO INSTITUTE, 

If Washingtonl6,D.C. 
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NRI Has Trained Thousands for Success 
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"I get over twice the 
salary I made before 
enrolling. NRI train - 
i n g gave me a 
thorough understand- 
ing. H. ATKINSON, 
Austin Tex. 

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

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

NEWCOURSE' IN. roN 
ELECTRONICS M6f 

Cut Out and Mail-No Stamp Needed 

64 -PAGE 

CATALOG 
No Salesman will call. (Flease PRINT) Dent. IE0-4 
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Name F ge 

Address 

City Zone___State 

NRI 
ACCREDITED 

National Radio Institute 
Washington 16, D.C. 
MEMBER NATIONAL HOME STUDY COUNCIL 

for its 

'National 

'Radio 
Institute 
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PREPARE NOW- .New .NRI Home Study Courses in 

Electronic 
- - 

Technicians 
Are In 

Demand. 

i 
. PRINCIPLES, PRACTICES 

MAINTENANCE 

Fast growing use of 
Electronics in industry, 
business and the mili- 
tary is creating good 
career opportunities 

Lam? everywhere. 4 to 7 Elec- 
. tronic TECHNICIANS 

are needed for every 
graduate engineer. This 

is the age of Automation, Missiles, Rockets, Computers, Radar, 
Microwave, hundreds of other devices where Electronics plays 
the key role now. 

Job Counselors Advise Learning Electronics 
Job counselors know the untrained man is last to be hired and 
the first to be fired. In this Electronics Age you must be trained 
to qualify for high earnings and advancement. To meet this 
growing demand for Technicians, NRI has developed a compre- 
hensive course in Electronics-Principles, Practices, Maintenance. 
This training stresses fundamentals ... the basic principles on 
which all Electronic equipment is developed, now or in the future. 

Learn More to Earn More-Mail Card 
NRI Electronics training gives you both theory and experience 
in an interesting, practical way. Train at home, at your own pace. 
Keep your present job until you are ready for a better one. Get 
complete information now. Move up soon to higher pay and a 
brighter future in Electronics-the growth industry of the '60's. 
Mail postage -free card. 

41111111SEE OTHER SIDEt 
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SPECIAL TRAINING 
EQUIPMENT 

At no extra cost NRI includes 
special training equipment. 
You get practical experience 
with Thyratron Tube circuits; 
Multivibrators; build a 
D'Arsonval type Vacuum 
Tube Voltmeter; work with 
pentode tubes, selenium recti- 
fiers, oscillators, transistors, 
magnetic amplifiers; get prac- 
tical experience in telemetry 
circuits used in earth satellites 

r" 

11 

and basic circuits used in 
digital and analog computers. 
You perform more than 100 
experiments. You "learn -by - 
practice" from beginning to 
graduation. 

FIRST CLASS 
Permit No. 20-R 

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

Washington, D.C. 

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

POSTAGE WILL BE PAID BY 

NR 1 National Radio Institute 
3939 Wisconsin Avenue 

Washington 16, D.C. 

Oldest and Largest 
School of its Kind 

Get FREE 64 -page catalog from 
NRI-oldest and largest home - 
study Electronics-Radio-Tele- 
vision School. It gives facts about 
careers in Industrial and Military 
Electronics, also tells about other 
NRI courses in Broadcasting and 
Communications, Radio -TV Serv- 
icing. NATIONAL RADIO IN- 
STITUTE, Washington 16, D. C. 

1--,t , 1111 

Al, , 
POSTAGE FREE CARD 

MAIL Now 



ISOLATION TRANSFORMER KIT 

Features of the latest Heathkit isolation 
transformer include a high power rating 

( 300 watts 
continuous 
duty, 500 watts 
intermit- 
tent), im- 
proved meter 
accuracy ( - 1 
volt) , and new 
styling. The 
IP-10 com- 
pletely isolates 
equipment un- 
der test from 
the a.c. line. 
Output is vari- 
able from 90 
to 130 volts in 

.75 -volt steps, and the built-in meter 
monitors either input or output voltage 
at the flick of a switch. Price, $54.95. 
(Heath Co., Benton Harbor, Mich.) 
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VEST-POCKET RADIO 
Channel Master has announced a new 
7 -transistor vest-pocket radio. Said to 
have unusual sensitivity for its 41/2" x 
27/e" size, the Model 6516 is equipped 
with a 21/2" speaker, a vernier fine-tun- 
ing dial, and a built-in ferrite antenna. 
Operating on a standard 9 -volt battery, 
the set is housed in an unbreakable ny- 
lon case; a dual-purpose carrying handle 
also acts as an easel stand. Included in 
the $34.95 price are a cowhide carrying 
case and a magnetic earphone (with its 
own leather case) for private listening. 
(Channel Master Corp., Ellenville, N. Y.) 

MOBILE MIKE 

The Raytheon "Elucidator," a good-look- 
ing press -to -talk hand microphone pack- 
aged in a high -impact plastic case, is 
suitable for use with mobile and ma- 
rine transmitters, p.a. systems, tape 
recorders and intercom equipment. Em- 
ploying a standard Fl -type carbon but- 

ton which is bypassed for r.f., the 
microphone has a nominal impedance of 
35 ohms and operates on currents rang- 
ing from 15 to 120 milliamperes. Voice 
intelligibility is said to be excellent. The 
Elucidator weighs only four ounces and 

t 
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has an 11"- 60" retractable coiled cord. 
Price, $19.95. (Raytheon Co., Distribu- 
tor Products Div., 411 Providence High- 
way, Westwood, Mass.) 

POCKET FLASHLIGHT 
The "Flex-Lite," a handy pocket flash- 
light, has a flexible neck which allows 

the beam to be 
turned to any 
position de- 
sired. Ideal for 
getting light 
into odd cor- 
ners, the unit is 
also equipped 
with a locking 
pocket or belt 
clip so that 
both hands -n 

= e 

may be free. 
The case is 
made of anod- 
ized aluminum, 
and a conven- 
ient twist 

r 
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switch is built into the light head. Price, 
$4.95. (Aero-Motive Mfg. Co., Kalama- 
zoo, Mich.) 

HI-FI TV KITS 

A line of high-fidelity TV -set kits has 
been designed by Transvision to meet the 
demands of sophisticated video -audio- 
philes. The sets have ultralinear sweep 
circuits, d.c. restoration, and wideband 
i.f. and video amplifiers. Push-pull dis- 
tortion -free audio stages and woofer - 

July, 1961 35 



2 N EW KITS 
from H.H.Scott 

Revolutionary H.H. Scott Techniques 
Make Kit Building Easier ... More Fun! 

Now, for the first time, H. H. Scott engineering 
leadership, H. H. Scott quality and H. H. Scott ex- 
perience are available to you ín a massive 130 watt 
power amplifier kit and a feature -packed pre -amplifier kit - two new expertly designed kits that utilize the time -saving, Labor-saving kit techniques pioneered by H. H. Scott. Why settle for less than the best? See these new H. H. Scott kits at your dealer now. 
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LK-150 130 Watt Power 
Amplifier Kit 

Conservative design, huge 
transformers, consistent 
top performance. Amplifier 
absolutely stable even with- 
out load. A top-quality 
H. H. Scott kit. $169.95` 

LC -21 Pre -Amplifier Kit 
Easy-to-build,extremely ver- 
satile pre -amp kit with 16 
front panel controls,amazing 
frequency response from 

w 8 to 50,000 cps! Handsome 
styling. Takes only 6-8 
hours to build. A terrific, 
feature -packed stereo con- 
trol center! $99.95' 

LT -l0 FM Tuner Kit 
Professional H. H. Scott 
Wide -Band tuner with pre - 
aligned, pre -mounted sil- 
ver-plated front end. Uses 
Ez-A-Line alignment sys- 
tem ... no special tools. 
Highly rated by experts. 
Sensitivity 2.2 IN (IH FM) 

$89.95` 

LK-72 72 Watt Integrated 
Stereo Amplifier Kit 

A complete stereo pre -amp 
power -amp combination. 

1 
Plenty of power for any 
speaker system. Fabulous 
H. H. Scott features never 
before available in a kit: 
36 watts -channel; separate 
bass, treble and center 
channel controls; tape re- 
corder monitor; many more! 

$149.95s ri SCOTT 
H. H. Scott, Inc., 111 Powdermill Rd., Maynard, Mass. Dept. 520-07 
Rush me complete specifications on your new kits, and your new "1961 Guide to Custom Stereo." 

Name 

Address 

City Zone State 
'Cage or case extra. Slightly higher West of Rockies Export: Dlorhan Exporting Corp., 548 Broadway, N. Y. City 
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products 
(Continued from page 35) 

tweeter speakers are standard, but mod- 
els without the audio sections can be 
supplied for use with existing hi-fi sys- 
tems. Either a 23", 24" or 27" picture 
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tube may be selected. Prices (with 23" 
tube) range from $179.00 to $199.00. The 
same sets are available factory -wired for 
$259.00 to $299.00. (Transvision, New 
Rochelle, N. Y.) 

GARAGE DOOR OPENER KIT 
The receiver and mechanical section of the Heathkit electronic garage door 

¡,_.' ... 

'-/ 
opener can be installed on any overhead - 
track -type garage door up to eight feet 

RECHARGEABLE BATTERY 
The Gould "NICAD" rechargeable 
battery, designed to fit any standard 
two -cell flashlight, promises 250 
charging cycles. To recharge it, you 
just remove the cap at one end and 
plug the battery into any 117 -volt 
a.c. outlet. The hermetically sealed 
cells are of nickel -cadmium construc- 
tion. Price of the battery (incor- 
rectly given as $18.75 in the May 
1961 issue) is $9.95. (Gould -Na- 
tional Batteries, Inc., 931 Vandalia 
St., St. Paul 14, Minn.) 

Always say you saw it in-POPULAR ELECTRONICS 



TAPE STROBE KIT 
Tape recorder owners can check the 
speed of their drive systems with a 

"Tape Strobe 
and Light Kit" 
produced by 
Robins Indus- 
tries Corp., 
Flushing, N. Y. 
Model TK-5 
consists of five 
lengths of 25" 
non-magnetic 
leader tape 
with strobo- 
scopic mark- 

- ings and a 
small neon 

+ light which 
flickers at the rate of 120 times per sec- 
ond. The "Strobetape" is spliced into a 
tape reel at some convenient point and 
exposed to the flickering light as it 
passes through the machine. Capstan 
speed can be checked separately with an 
endless loop of the Strobetape. Price, 
$2.00. 

high; the transmitter mou= Ls under the 
hood of your car. Special features of the 
Model GD-20 include a safety device to 
stop the operation should the moving 
door meet an obstruction; a switch to 
activate the door from inside the house; 
and a light that goes on automatically 
when the door is opened. The complete 
kit is priced at $109.95; extra transmit- 
ter kits for additional cars are available 
for $24.95. (Heath Co., Benton Harbor, 
Mich.) 
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PHONO JACK ADAPTER 

To facilitate mounting a phono jack in 
an extra -thick panel, Switchcraft, Inc. 
(5555 N. Elston Ave., Chicago 30, Ill.) 
has introduced its No. 371 adapter. De- 

signed for use with the Switchcraft 3501 
FP standard phono jack, the adapter 
makes it convenient to use mounting 

July, 1961 

panels up to 11/4" thick. The No. 371 
comes complete with diagram, mounting 
nut, and washers. Price, 95 cents. 

"ELECTRONIC LABORATORY" 
Transistor radios, code -practice oscilla- 
tors, and solar -powered devices are 
among the 18 different projects that can 
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be built with the "Electronic Labora- 
tory" manufactured by Superex Elec- 
tronics Corp. (4 Radford Place, Yonkers, 
N. Y.). All the parts are provided-the 
only extra equipment you'll need is a 
screwdriver, since the pre -mounted com- 
ponents are equipped with solderless 
screw connections and all connecting 
leads are pre-cut. Price, $11.95. 

SOLAR MOTOR KIT 

Intended for science students, schools, 
and others interested in the direct con- 

version of light 
to electricity, 
the solar mo- 
tor, available 
in kit form . from Linwood 
Products Co. 
(Box 186, Wol- 
laston 70, 
Mass.) , oper- 
ates on either 
sunlight or ar- 

- tificial light. 
The kit contains a precision ball -bearing 
motor, plastic base, hardware and a sili- 
con cell. When light strikes the cell, 
electricity is generated which operates 
the motor, turning a small propeller on 
the motor shaft. Easy to assemble, the 
complete kit sells for $19.75 postpaid; 
the motor and cell are also obtainable 
separately. 30 
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FROM ELECTRONICS BOOK SERVICE -BOOKS ON 
CONSTRUCTION, COMPUTERS, ADVANCED THEORY 
...YOURS FOR A 7 -DAY FREE EXAMINATION 
Here is a comprehensive selection of books covering the fields of electronic theory and construction -for your use and profit! You'll find basic reference books, practical guides, construction manuals, and advanced texts to give you excellent guidance in the why's and how's of electronic theory. Each book is filled with descriptive illustrations and diagrams. 
And you can have one or more of these top notch bestsellers for 7 days FREE. Simply write your choices on the coupon below and mail it today. Read and enjoy your books for seven full days. If, after that time, you do not agree that they are everything you want, return them and owe nothing. Otherwise, send along your payment of our bill plus a small charge for postage and handling. 
Here is the perfect way for every electronic experimenter to build the library he must have. Order now! 

CONSTRUCTION 

2350 WORKING WITH 
THE OSCILLOSCOPE, 

e Saunders 
New block-o-matic dia- 
grams show you how 
to master electronics' 
most versatile instru- 
ment quickly and eas- ily. Step by step demonstrations of the 'scope's actual uses in radio, TV, tran- sistors, other work; written from 40 

years of oscilloscope experience. $3.00 

2351 RADIO 
PROJECTS, Marcus 
10 easy -to -construct 
radios described in 
this new book cover- 
ing the field thor- 
oughly and completely, 
progressing in com- plexity from the simple crystal detector to the superheterodyne receiver. Clearly and fully illustrated. $3.85 

2356 CONSTRUCTING ELECTRIC BRAINS, Berkeley and Jensen 
Thirteen articles from Radio Electronics which together explain how to make 
machines that carry out arithmetical op- erations, solve problems, etc. Relays, tubes and various devices may be used. $2.20 

2358 MECHANICS 
VEST POCKET 
REFERENCE BOOK 
Over 200 fact -filled 
pages including tables, -. charts, formulas, for 
every aspect of me- chanical work. Also includes logarithm table, conversion factors on gears, U.S. versus foreign measurements, etc. $2.50 

2253 THE .ONSTRUCTIOII OF LIVING 
ROBOTS, Berkeley and Assoc. 
What are the properties of living beings, 
and how can they be imitated by simple 
machinery? Here are accessible projects, detail of how to make them and circuit 
diagrams. $1.00 

aR+IHI 
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SIMPLE ELECTRIC 
BRAIN MACHINES AND 
HOW TO MAKE THEM, 
Berkeley and Assoc. 

+tom+ Operating on one 
flashlight battery, 
these machines can reason logically, compute, solve puzzles, play games, encipher and decipher. In- cludes the Geniacs and Tyniacs; and 

Boolean algebra, with directions for going from these machines to automatic 
computes. All construction details. $4.95 

ADVANCED THEORY 

3106 ELECTRONIC 
CIRCUITS, Martin 
This is more extensive 
in scope than any 
other book on elec- 
tronic circuits in print. 
Includes the vacuum tube, transistor, magnetic amplifier cir- cuits, and multistage amplifiers. $13.00 

3120 TRANSISTORS HANDBOOK, Bevitt 
Tne first handbook in the transistor field. This is a non -mathematical treat- ment, designed not only for the profes- sional engineer, but also for the tech- nician in the electrical communications field. $10.00 

3171 DIRECT CURRENT 
FUNDAMENTALS, 
2nd Edition DeFrance 
Starting with a simple 
approach which calls 
for no previous train- 
ing, this text develops 
Direct Current knowl- 

edge up to the engineering level. $7.00 

2702 INTRODUCTION TO ELECTRONIC 
ANALOG COMPUTERS, Warfield 
This is the book on computers for pro- 
fessionals engaged in engineering re- 
search and development. Simple signal 
flow graphs stress the topological as- 
pects of analog computers. Basics of the 
subject and their application. $6.00 

3124 PRINCIPLES OF 
COMMUNICATIONS 
SYSTEMS, Hershberger 
This book explains the 
characteristics of 
channels useful in 
communication - and 
describes human and other factors that determine the design and limit of any given system. Three kinds of systems are considered in de- tail: (1) audio systems, (2) television, 

(3) radar. $8.00 

COMPUTERS AND OTHER 

2700 FUNDAMENTALS OF DIGITAL 
COMPUTERS, I Iand1 
The first book to present a comprehen- sive, understandable coverage of digital computers-fast becoming an indispen- sable factor in modern business and in- 
dustry. Illustrated. $7.95 

38 
Always say you saw it in-POPULAR ELECTRONICS 



o,J 

2017 ELECTRONIC 
EXPERIMENTER'S 
HANDBOOK 1961, 
Ziff -Davis 
A do-it-yourself gold - 
mine! Includes 40 all - 
new projects -20 data 
charts and tables on 

circuits, resistors, transformers, capac- 
itors, ham and citizens band radio, sound 
levels-and more. Projects for your shop, 
for your hi-fi and audio systems, for the 
ham and SWL and for fun. $1.00 

2703 HIGH SPEED 
COMPUTING, Methods 
and Applications, 
Hollingdale 
The first all-inclusive 
manual for the ma- 
chine user, without 
specialized training. 

Describes the computer parts, sections, 
and organization; shows you how to or- 
ganize and program a problem; discusses 
computer types, mathematics and logic, 
engineering and commerce, and uses in 
many specific fields. $5.00 

cam, 
2006 ELECTRONIC 
EXPERIMENTER'S a. -- MANUAL, Findlay 
With a few dollars 
worth of basic tools 
and this book to guide 
you, you can explore 
the wonderworld of 

electronics experimentation more com- 
pletely than ever before. 10 big sec- 
tions, including exciting projects you'll 
build and use. $4.95 

ENCLOSE PAYMENT 
NOW WITH YOUR 

ORDER AND YOU WILL 
GET AS A FREE BONUS 

A COPY OF THE 
HARD -COVER EDITION 

OF THE 1960 
¡nme% ELECTRONIC 

EXPERIMENTER'S 
HANDBOOK - 

July, 1961 

2704 AUTOMATION AND COMPUTING, 
Booth 
How modern computing fits in with 20th 
century automation. Offers history of 
automation and of calculators, achieve- 
ments, particularly in automatic process 
control, machine tool control and assem- 
bly, the present-day practical possibili- 
ties from a mathematical and electronic 
point of view. $5.00 

2012 JOBS & CAREERS 
IN ELECTPONICS 
1961, ZiflDavis 

k I Your key to a top -pay- 
ing position in elec- 
tronics! Describes in- 
teresting jobs for 
engineers, techni- 

cians, technical writers. Includes five 
big sections on opportunities in elec- 
tronics, planning a career, testing your 
aptitude, case histories of careers and 
spare time electronics. $1.00 

2007 COMPUTERS AND 
HOW THEY WORK, 
Fahncstock 
A fact -filled guidebook 
to electronic comput- 
ers. Covers the history 
of computers and ex- 
plains the workings of 
every major computer 

system ever used. Must reading for 
career -minded students and electronics 
pros who want a more complete knowl- 
edge of this important field. $4.35 
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COMPUTERS 

2011 STEREO & HI -F1 

DIRECTORY 1961, 
Ziff -Davis 
New! Over 1200 com- 
ponent listings, 800 
photos; latest models, 
prices! Entire sections 
on every phase of 

stereo and monaural high fidelity. $1.00 

2710 A PICTORIAL MANUAL ON 
COMPUTERS, Berkeley and Assoc. 
Computers and their internal parts in 
pictures, designed to show you what 
the thinking machines are and how they 
are made. $1.25 

2711 LINEAR PROGRAMMING AND 
COMPUTERS, Davis - 
This book is the ideal introduction to 
linear programming, explaining the moti- 
vations and illustrating them by the 
techniques. Offers a good start in the 
fieli. $1.20 

2008 CLASS D 

CITIZENS RADIO, Sands 
Now, with more than 
a million vehicles 
equipped for its use, 
Citizens Radio is a ma- 
jor phase of the elec- 
tronics field. Here's 
the story on the whole 

field-its history, rules, and everything 
about how it works. Learn exactly what 
Citizens Radio is, its applications, what 
you need, FCC rulings, etc. $4.95 

ELECTRONICS BOOK SERVICE 
One Park Avenue, New York 16, N. Y. 
Please send me the book(s) I have listed below for a FREE 7 -Da rial 
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 postage and handling. 

NUMBER TITLE PRICE 

"TOTAL 

New York City Residents, please add 3% sales tax. 
(If you need more space for other titles, attach a sheet of paper with addl. list.) 

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

Please send me FREE CATALOG, when published. EF558 

NAME 
PLEASE PRINT CLEARLY 

ADDRESS 

CITY TONE_ STATE 
(7 -day free trial offer good only in U.S.A. and Canada. Foreign customers must enclose 

payment in full. Satisfaction guaranteed or money retarded.) 
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New 
Transit. 
torized 
Stereo/ 
Mono 
4 -Track - 
Tape O rum 
Deck bra *t RP100 
Semlkit (electronics in kit 
form) $289.95 Wired $395.00 

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

Stereo 
Power 1 

Amplifiers ._"'Kit 
Wired 

100W HF89: $99.50 $139.50 
70W HF87: 574.95 $114:95 
28W HF86: $43.95 $ 74.95 

BEST BUYS IN STEREO AND MONO HI -F1 

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

-- 
New New FM -AM Stereo Tuner ST96 
Kit $89.95 Wired $129.95 
Incl. FET 

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

AM Tuner HFT94 Incl. FIT 
Kit $39.95 Wired £55.95 

z-f-10,1 ! t, t 9 

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

Stereo Preamplifier HF85 
Kit $39.95 Wired $64.95 

ETD 

EXCELLENCE 

1 
Bookshelf Speaker System'°°^REATÍVE HFS1 Kit $39.95 Wired $47.95 

BEST BUYS- IN -CITIZENS -TRANSCEIVERS; HAM GEAR, -.RADIOS - o 
, 

_ 
. , 

ELECTRONICS 
Citizens Band Transceivers 

_ ---- 
Kit _. { 

$59.95 
Wired 
$89.95 ° zí' 1 

Stereo/Mono Changer/Player 
1007 with stereo cartridge 
and dual sapphire styli $49.75 

j 
Transistor Portable Radio RA6 New 60W CW Transmitter *723 Kit $29.95 Wired $49.95 Kit $49.95 Wired $79.95 Incl. FET 

BEST BOYS IN TEST v EQUIPMENT ' 

New Metered lira 
Variable AC 
Bench Supplies 

1073Model 

(3 amps) 
Kit $35.95 Wired $47.95 
Model 1078 (71/2 amps) 
Kit $42.95 Wired $54.95 

Peak -To -Peak 
VTVM :232 
& UnlProbe® 
Pat. µ2,790,051 
Kit $29.95 
Wired $49.95 

VTVM :221 
Kit $25.95 Wired $39.95 

DC -5 MC 
5" Scope *460 
Kit $79.95 
Wired $129.50 
5" Push -Pull Scope =425 
Kit 544.95 Wired $79.95 

GigL+- b 9 
fi'® RF Signal #'rg I Generator 

1000 . yj Tube e' "' 
-1.1 
bi K12$26.95 Ohms/ +'° 

N. Blvd., L.I.C.1, N.Y. PE -7 
Tester w{red 39.95 Volt, S MO, 3300 describing over ° :625 

$ 
i V0M µ536 

b 
Send free Cataloducts,free Steve° , 

Kit $34.95 Wired $49.95 Kit $12.90 
8' Fj Gúilde,tyfree Short Course 

Wired $14.90 I license, name a e 

( EICOc dealer. Send new rse 

for 

6.& 12V - HI-FI for which I 
Batter T GUIDEBOOK for postage & handling. 

b Charger 
1 enclose 25¢ Eliminator 

_..._ 
Name .............. , 

x1050 . s RC Bridge 'f Kit $29.95 n+ & R -C.1. {. Multi -}t= . j. J 
Signal t Address ............. Wired $38.95 ^' , -- Comparator '-t!=''- 1 Tracer 

.. Zone .. State........ Extra -filtered for 
K 15$89.95 Wired$29.95 

x145A `ity"".....n the West translator equipt. =1060 Kit $19.95 Add S Kit $38.95 Wired $47.95 Wired $28.95 ^ 
listen to the EICO Hour, WABCFM, N. Y. 95.5 MC, Mon. -Fri., 7:15-8 P.M. ©1961 by EICO, 33-00 N. Blvd., L. I. C. 1, N. Y. 40 

Always say you saw it in -POPULAR ELECTRONICS 

Over 2 MILLION 
EICO instruments in 
use throughout the ' 

world. Compare; take 
them home - .right 
off the shelf" - 

° from 1500 - 

neighborhood - 

dealers, most of 
whom offer 
budget terms. 

1951 

Nñ w,°c° 
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a 
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By 
STEWART 'WEST 

Short-wave broadcasts from the Far Eastern and Pacific areas can 

provide you with many hours of pleasant and interesting listening 

WANT an opportunity to learn more 
about people with different customs 

and religions from ours? You have one 
-in your short-wave receiver! 

Dozens of fascinating English -lan- 
guage broadcasts from the Orient speed 
across the Pacific Ocean every day. Some 
are interesting Oriental and Polynesian 
programs, while others originate from 
such English-speaking countries as Aus- 
tralia and New Zealand. But whatever 
your interest in the Orient and the lands 
"Down Under," chances are you'll find 
what you're looking for among the sig- 
nals waiting to be "tapped" on the short- 
wave bands. 

July, 1961 

Listeners in the Western part of North 
America are almost ideally situated to 
hear most of these broadcasts, since the 
signals travel over water and are well 
clear of the auroral zones near the poles. 
But SWL's in Eastern North America 
also pick up many signals from the 
Orient. Although some can be heard only 
when conditions are particularly favor- 
able, a good antenna coupled to a sensi- 
tive (not necessarily expensive) receiver 
will pull in many a distant broadcast. 

The comprehensive, as up -to -date -as - 
possible charts on the next four pages 
list. English -language broadcasts from 

(Continued on page 46) 

41 



ENGLISH -LANGUAGE SHORT-WAVE BROADCAST STATIONS FROM 
TIME: EST (PST) 

1400.1 500 (11001200) 

1445,1545 (11451245) 

''' ' ' 111.1.1'.1M-110:1111111. 
1525-1550 (1225-1250 Ill 

- -except Wednesday,: 

1600-1830 (1300-1530) 

570045 (144121451'''''' 

, 
1830-2000 9530-17001 

1830-0315 (1530-0015) 

1915-0100 (1615-2200) 

1915-0515 (1615-0215) 

193022020 11630-1720) 

younla1.1.11. 
2000-2200 (1700-1900r,P 

- 

2030-2100 (1730-1800) 

2030-2230 (173i1930) 

2130-2145 (1830-1845) 

2130-214:11831,18.411' 

2200-0000 (1900-2100) 

r2201-0ACF (1q00-0200) 

42 

CITY, COUNTRY (NAME) 

Djakarta, Indonesia (Voice of Indonesia) 
News -1415 (1115) 

Delhi, India (AH India Radio) 
News -1445 (1 145) 

Tokyo, Japan (Radio Japan) 
News -1525 (1225) 

Manila, Philippines (Far East Broadcasting Co.) 
News -1645 (1345) 

*Wellington, New Zealand (Relay of 2YA) 
News -1933-2000 (1633-1700) 

Monday-Friday 

ManiIa Philippines (For East Broadcasting Co.) 
News -1830 (1530) 

(News also on 17805, 1 1855) 

Melbourne, Australia (V11115) 

*Melbourne, Australia (Radio, Australia) 

Perth, Australia (VIX15 and 1,11W9) 

"Tokyo, Japan (Radio Japan) 
News -1930 (1630) 
Mailbag-Tuesday 2005 (1705) 

(Includes DX program each fort- 
night) 

**Peking, China (Radio Peking) 
News -2000, 2100 (1700, 1800) 

*Taipei, Taiwan (Voice of Free China) 
News -2730 (1730) 

Colombo, Ceylon (Commercial Service) 

Karachi, Pakistan (Radio Pakistani 

Delhi, India (All India Radio) 

FREQUENCIES (kc.) 
.11A16. 

110"9111 

[ 15105, 11955, 
11890, 9635 

1 967s 
iallm: 

21515, 15300 

'1'5280 

- -. 
21515, 15385 

1. ;".11 

I' 21540, 17840, 
25735 (experimental) 

1 

11425, -981 

21520, 17725, 
15135 

- 

17720: 
11945, 

15115, 
9480 

-".."9.:11.1 111 

.1;e. 

17785, 11860 

.'¡ 115:1111.1:11~11117..- * 

MR1 

11885, 9645 

"Peking, China (Radio Peking) -17745:15066, 
News -2200, 2300 (1900, .2000) 11820, 9460 

_ - 
Tokyo, Japan (FEN-Far East Network) 

«ti« 

1111 

:u4 
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.;. 

FAR EASTERN AND 

TIME: EST (PST) 

2315-0000 (20154T00) 

2315-0015 (2015.2115) 

0030-0100121.3622.00) 

0100-0145 (2200-5.245) 

0100-0343(2200=0045): 

1 

0100-0415 (2200-3115) 

0200-0530 (2301)-023Ó1.Y 

0200-0830 (2300-0530) 

0400-06151010G-0315) 

0400-0830 (010C-0530) 

.. 

0400=0645 (0) 00,0345) 

0400-0830 (0100-0530) 

'0410:0630' (0110=0330) 
-except on 9725 

and .7110 k4 .. ::' 
011111.1121i ........ .._.._.. 

i 

0430-0445 (01.0-0145) 

July, 1961 

PACIFIC AREAS HEARD IN NORTH AMERICA 

CITY, COUNTRY (NAME) 

**Tokyo, Japan (Radio Japan) 

News -2315 (2015) 
Mailbag-Friday 2345 (2045) 

(Includes DX program each fort- 
night) 

**Bangkok, Thailand (HSK9) 

News -2325 (2025) 

**Seoul, Korea (Voice of Free Korea) 

Port Moresby, New Guinea (VLT9) 

*Wellington, New Zealand (Radio New Zealand) 

News -0100, 0230 (2200, 2330) 
Mailbag-Friday 0200 (2300) 
DX Program -1st Wed, of each 
month $140 (2240) 

*Melbourne, Australia (Radio Australia) 

News -01'00, 0400 (2300, 0100) 
Mailbag-Sunday 0145 (2245) 
DX Program-Sunday 0215 (23151 

Suva, Fiji (Fiji Broadcasting Commission) 

Port Marbly, New Guinea (VU`) 
News -0400,`0730, 0300 

(0100, 0430, 0500) 

Honiara, Solomon Islands (V002) 

Melbourne, Australia (YLN9 and °91R6) 

*Wellington, New Zealand (Radio New Zealand) 

News -0430 (0130), Sunday 0403 
(0103) 

Mailbag-Friday 0500 (0200) 
DX Program -1st Wed. of each 

month 0530 (0230) 

Brisbane, Australia (YLQ9 and YLM4) 

Singapore (BBC Far East Station) 

News -0600 (0300) and at 0415 
(0115, on 17755, 11955, 9690 

Karachi, Pakistan (Radio Pakistan) 

.. 
r$ 

FREQUENCIES (h.) 

s20, 177, 
15, 11800 

x 
_135 

2 

......sulk" 

9'.20 

]178D,`6080 

:<n:.:: : ,,:1;,; ;,;: . : .;;:h>°vÑ ú.i:,:x.> >,,v>: ::>; ;;;s;31. 

11710 

5980, 3980 
vrr ... . ... ... .. 

6130 

5960 

9680, 6150 

^sari;;,;<.>:;- ;_. %- 

780, 608 

9660, 4920 

17755;1_11955; 11820, 

, . 9725, 9690, 71111:.: 

..;:ry,.:.. . fi.az.y;?.,K,>.:s. 

1 

21590, 17745 
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ENGLISH -LANGUAGE SHORT-WAVE BROADCAST STATIONS FROM 
TIME: EST (PST) ; CITY,..COUNTRY (NAME) 

0430-0530 (0130-0230) 

0500-0830 (0200-0530) 

'0500-1000 (0200-0700)'; 

' 0500-1230 (0200-0930) 

1;: 0505-0550 (0205-0250) 

. 

0525-0630 (0225-0330) , 

530.1030 (0230.0730) 

Tokyo, Japan (Radio Japan) 
News -0430 (0130) 
Mailbag-Friday 0515 (0215) 

(Includes DX program each fort- 
night) 

Sydney, Australia (VLI6) 

Tokyo, Japan (FEN-Far East Network) 

*Melboúrne, Australia (Radio Australia) 

Taipei, Taiwan (Voice of Free China) 
News -0515 (0215) 

*Bangkok, Thailand (Overseas Broadcasting 
Station) 

News -0530 (0230). 

Perth, Australia (VL)(9 and VLW6) 

0600-0700 (0300-0400) Djakarta, Indonesia (Voice of Indonesia) 
News -0615 (0315) 

''.0600-0900 (0300-0600) 

0630-0845 (0330-0545) 

0700-0730 (0400-0430) 

0800 (0400-0500) 

0714-0815 (0414-0515) 

07301.0825 J04309515) 

0i'0730-0800. (0430-0500) 
é; ::%, W11b`1119.1f:%':':',.. 

44 

*Melbourne, Australia (Radio Australia) 
News -0600, 0700, 0800 

(0300, 0400, 0500) 
Mailbag-Sunday 0630 (0330) 

Singapore (BBC Far East Station) 
News -0800 (0500) 
(News also on 11955, 9725) 

Tashkent, USSR (Radio Tashkent) 
News -0700 (0400) 

.'Peking, China (Radio Peking) 
News -0700 (0400) 

**Melbourne, Australia (Radio Australia) 
News -0745 (0445) 
Mailbag-Sunday 0730 (0430) 
DX Program-Sunday 0800 (0500) 

Trtipei;°.TaiWari (Voice of Free China) 

= 
The Dragon Show 

Pyongyang, North Korea (Radio Pyongyang) 

i 

FREQUENCIES (kc.) 
... 

15235, 11875 

6090 - 

15257, 11750, 6160 

9565, from 0800 
(0500) 11740. 

17785, 17890, 
15225, 6095 

1-1910, 7300 

141 1-6140 

11795, 9585 - 

11810 to 0700 
(0400), 9580 

15435, from 0800 
(0500) 11820 
& 9690 

6975 

15095, 11820 

10 

17890, 15225, '9720, 
9660, 7130,'.6095 

.06250 
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FAR EASTERN 

TIME: EST (PST) 

0730-0830 (0430-0530) 

0730-0900 (0430-0600) 

0730-1145 (0430-0845) 

0745-0915 (0445-0615) 

..:-'0800-0830 (0500-051)) 

0800-0930 (0500-0630) 

0830-0900 (0530-0680) 

0830-1000 (0530-0)00 

0900-0930 (0600-0630) 

0900-1150'(0600-0850) 

;0930-1000 (0630-0700) 

0930-1030 (0630-0730) 

0945-1000 (0645-0700) 

....,`x>..........;>zr......,.,. ,,. 

1000-1130 (0700-0830) 

1014-1115 (0714-0815) 

130301045 (0730-0745) 

11:00-1130 (0800-0830)e 

AND PACIFIC AREAS HEARD IN NORTH AMERICA 

CITY,COUNTRY (NAME) FREQUENCIES (kc.) 

Manila, Philippines (Call of the Orient) 

News -0800 (0500) 

Jesselton, North Borneo (Radio Sabah) 

Colombo, Ceylon (Commercial Service) 

Saigon, South Vietnam (VTVN) 

*Tokyo, Japan (Radio Japan-General Service) 

News -0800 (0500) 

The frequencies given are also used 
for English News at 0600, 0700, 
1000 (0300, 0400, 0700) 

Kuching, Sarawak (Radio Sarawak) 

Hanoi, North Vietnam (Voice of Vietnam) 

Delhi, India (Alt India Radió) 

Tashkent, USSR (Radio Tashkent) 

News -0900 (0600) 

Singapore (BBC Far East Station) 

News -1100 (0800) 

**Seoul, Korea (Voice of Free Korea) 

Djakarta, Indonesia (Voice of Indonesia) 

News -0945 (0645) 

Karachi, Pakistan (Radio Pakistan) 

News -0945 (0645) 

Manila, Philippines (FEBC, Call pt.the Orient) 

News -1000_ (0700) 

**Melbourne, Australia (Radio Australia) 

News -1016 (0716) 
Mailbag-Sunday 1030 (0730) 
DX Program-Sunday 1100 (0800) 

Karachi, Pakistan (Radio Pakistan) 

Seoul, Korea (Voice of Free Korea) 

IStatíons usually heard with a good signal in North America 
° Broodcasts especially beamed for listeners'l n North America . 

July, 1961 

21515, 11920, 9730 

. . ,. .:;.>:: r.. :. >.. . ..... ... . 

4970 

9625 

15235, 11815, 11780 

4950 

11840, 9840 

17705, 15365 

1P55, 9690 

(News on 9725) 

11925 

11795, 9585 

I. 

1::15195, 11725, 11674 

21515, 11920, 9730 

15145, 11672 

ri9is.;.».:....... 

o 
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Voice of Free China 
e» transmitter room, near 

Taipei, on Formosa. 

David Liu (at right), chief of VOFC's English desk, 
chats with visitor on weekly "Chatter Box" program. 

Bell -bird's chime -like 
call is interval signal 
for Radio New Zealand. 

"Songs of the Maori People," featuring 
typical native songs and dances, can be 
heard twice weekly on Radio New Zealand. 

- 

Graham Hutchins '4 
is the Editor of 
"DX'ers Calling" 
for Radio Australia. 

'off 

Keith Glover (left) is 
the "Overseas Mail- 
man" heard Sundays 

1.. on Radio Australia. 

New 100 -kw. transmitters for Radio Aus- 
tralia. Located at Shepparton, units 
handle programs for stations VLB and VLE. 

-r , 

Eddie Tan is popular 
disc-jockey/MC for 
Voice of Free China's 
hour-long, English - 

language "Dragon Show." 

short-wave stations in South and East 
Asia, Australia, and various South Sea 
islands. Frequencies and times may vary 
somewhat, however, because of changing 
conditions or interference on the listed 
channel. 

Many stations listed on the 4-, 6-, and 
7-mc. bands will fade out soon after the 
sun rises in your area, while those on 
the 9- and 11-mc. bands will gradually 
fade out later in the morning. For the 
most part, signals from stations in the 
Far East and Pacific areas will travel 
across the Pacific Ocean to your listen- 
ing post. Occasionally, though, they will 
come the long way round-across Europe 
and Africa-usually in the late after- 
noon and early evening, when listeners 
in the Eastern states will get their 
strongest signals. 

When more than one frequency is 
listed, check them all to see which one 
will give the best reception at your par- 
ticular listening post-since short-wave 
conditions are constantly changing, there 
is no one "best" station. -30- 
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METERS and MOBILE 

INTEREST in the 6 -meter band has 
been running high ever since the FCC 

opened the band to Technicians. The re- 
markable performance of even low -power 
transmitters on 50 mc. makes a mobile 
rig especially attractive. There's plenty 
of opportunity for local contacts, with 
an occasional taste of DX when the 
band "opens up." 

The transmitter described here offers 
several advantages, especially for the new 
ham who is anxious to abandon the code 
key in favor of a microphone. For one 
thing, it's a self-contained rig, complete 
with power supply. Then, too, there's a 
relay for switching from "Send" to "Re- 
ceive." Further, chassis layout is "open" 
(you'll find no "rat's nest" of wires), 
thus easing the problems of critical wir- 
ing at the high (50-mc.) frequency. And 
finally, the circuit is easily wired for 
either 6- or 12 -volt cars. In fact, the only 
other components needed to round out a 
mobile station are a receiving converter 
and a whip antenna. 

Construction. After drilling and punch- 
ing the chassis, make certain that the 
major parts are oriented properly before 
fastening each one in place. The lugs on 

l 

Thinking of 

going mobile? 

Then make 

this compact, 

self-contained 
transmitter 
the heart 
of your rig 

Inexpensive transmitter puts out ap- 

proximately five watts with power supply 
shown. Crystal -controlled, the rig can be 

constructed for either 6- or 12 -volt cars. 

- 

By LEN BIUCKWALTER, KIODH 

O 
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the tube sockets, for example, should be 
positioned as shown in order to keep 
leads short. Note that the center lugs on 
the two large terminal strips serve as 
both mounting feet and grounds. 

The neon bulb (11) is simply pushed 
through a rubber grommet on the front 
panel and held in place by friction. Be 
sure to install a ground lug on top of 
the chassis under one screw which holds 
the socket for tube V1 (this screw is 
nearest the front panel). The lug re - 

Two views of underside of chas- 
sis, showing location of prin- 
cipal parts. All leads should 
be kept as short as possible. 

ceives one lead of resistor R5; the other 
lead is soldered directly to one of the 
leads on neon bulb 11. 

Standard #20 hookup wire is suitable 
for most of the wiring, although coil L3 
in the antenna circuit is a 11/2 -turn pick- 
up link fashioned from a short piece of 
#20 enameled magnet wire. Wind it 
around a 1/9"-f orm (the author used a 
tubular capacitor), slip it off, and solder 
it in place. When properly mounted, ít 
should almost touch L2. 

Almost any carbon microphone equipped 
with a press -to -talk switch is satisfac- 
tory, but its plug must be wired to 
match jack J1. Due to switching by 
relay K1, only one antenna is needed. 

-1 fla .11, ` -. 

h 

710 

wrcnw. ..» 

C10A/11 
Cloe/ 
Cloc . 

The three cables coming from relay 
K1 are shielded; ordinary phono cable 
will serve very nicely. Note that in each 
case the shield grounds at only one end 
of the cable (at the underside of the 
chassis). 

6 or 12 Volts. The rig as shown is 
wired for a 6 -volt auto ignition system. 
The alternative, 12 volts, is achieved by 
one wiring and four component changes 
-simply substitute the parts given un- 
der the heading "For 12 -Volt Opera- 
tion" in the Parts List. The wiring 
change is to connect the heaters of tubes 
V1 and V2 in series instead of in paral- 
lel (see schematic) . Otherwise, every- 
thing remains the same-pin numbers, 
layout, etc. 

Checkout and Tune -Up. After checking 
carefully for possible wiring errors, plug 
in the crystal and microphone. The cir- 
cuit is designed for a carbon mike 

POPULAR ELECTRONICS 
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CI T47yyf. 

I/2-6CX8 
V2A 

FROM JI 
MIC .r..,, V~ 

FROM +h 
MIC 

SWITCH 

{ 

KI 

Lg., 

I. 

v.p<41 
VI /'..5, ... 

V3 

22K 

24 VVf 
v2-6CXT II 

,VIB NE -2 

_=:i 
R3 

47K 

C8 
.005y, 

R8 CIOC 
470ft 20yf. 

25V 

VIA 

, 
74 

l 

BLK 

Y 

BLK 

C12, TA yf. 

6101 
OR 

72 113 - - 121.4 
Vá 

CH 1 I 

8Llfé .005 
uf. 

PARTS LIST 

C1 -47-µµf., 600 -volt disc capacitor 
C2, C6 -25-µµJ. variable capacitor (Johnson 

2041111 or equivalent) 
C3, C5. C7 -0.001-µJ., 600 -volt disc capacitor 
C4 -25-µµf., 600 -volt disc capacitor 
C8 -0.005-µf., 600 -volt paper capacitor 
C9 -0.01-µf., 600 -volt paper capacitor 
CIOa/C10b/C10c- 20/20/20 µJ., 450/450/25 

volt d.c. electrolytic capacitor (Mallory 
FP345.8 or equivalent) 

Cll-0.006-µf., 2000 -volt disc capacitor 
C12 -0.02-µJ., 600 -volt paper capacitor 
11-.VE-2 neon bulb 
11 -2 -circuit phone jack 
J2, J3--Auto-type antenna jack 
K1-D.p.d.t., 6 -volt d.c. antenna switching relay 

(Potter & Brumfield KT11D-6VDC or equiv- 
alent) 

L1-6 turns of B&1V 3003 coil stock 
L2-5 turns of B&W 3003 coil stock 
L3 -1,A turns of #20 enameled wire, '/z" di- 

amete -sec text 
L4 -7-µh. rf. choke (Ohn,ite Z-50 or equiva- 

lent) 
R.I. 113, R6-47,000 ohms All resistors 
R2. R4-22,000 ohms, 1 watt %-watt unless 
R5-1 megohm otherwise noted 
R7-470,000 ohms 
R8-470 ohms 

R9 
690rt Iw-ii 

T4CIOA 

CIOB 
20yL 20yf. 
50V 450V 

R9-680 ohms, 1 watt 
S1-S.p.s.t. toggle switch 
TI-Universal output transformer (secondary 

not used) (Lafayette TR-12 or equivalent) 
T2-Vibrator transformer; primary, 6 volts 

d.c. CT; secondary, 200 volts CT @ 55 ma. 

(Lafayette TR-77 or equivalent) 
V1, V2-6CX8 tube 
V3 -6X4 tube 
Xtal-6-meter crystal, overtone type 
1 -6 -volt, 9 -prong vibrator (Lafayette MS -14 or 

equivalent) 
1-7" x 5" x 41/2" aluminum utility enclosure 

(LMB W-14 or equivalent) 
1 Carbon microphone-see text 
1 -2 -lug terminal strip, one lug grounded 
2 -5 -lug terminal strips; center lug grounded 
Misc.-Shielded cable, tube and vibrator sockets 

Alternate Parts for 12 -Volt Operation 
K1-D.p.d.t., 12 -volt d.t. antenna switching re- 

lay (Potter and Brunrfield KTIID-12VDC or 
equivalent) 

T2-Vibrator transformer; primary, 12 volts d.c. 
CT; secondary, 200 volts CT a 55 ma. (La- 
fayette TR-78 or equivalent) 

V3 -12X4 tube 
1 -12 -volt, 4 -prong vibrator (Lafayette MS -128 

or equivalent) 
,1 
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SI 

SIAL SOCKET 
AND HOLDER 

C6 

HOW IT WORKS 
The 6 -meter mobile transmitter is comprised 

of three sections-a transmitter, a modulator, 
and a power supply. In the transmitter section, 
tube Via oscillates at the crystal frequency due 
to feedback through capacitor C3; tuned circuit 
C2/L1 selects the fifth overtone of the crystal 
output, which, with a "6 -meter" overtone crystal, 
falls in the 6 -meter band. Tube lib is an r.f. 
amplifier, boosting the oscillator output and 
delivering it to tuned circuit C6/L2. The L2/L3 
combination matches the high impedance of the 
plate circuit to the low impedance of the antenna. 

In the modulator section. tube V2a amplifies 
the weak signals generated by the carbon micro- 
phone. Since the microphone is in series with the 
cathode of the tube, current passing through the 
tube supplies excitation current for the micro- 

phone. In addition, this hookup eliminates the 

Drawing of top of chassis, 
with case removed. Neon bulb 
I1 serves as a tuning indica- 
tor and is held in place by a 
rubber grommet; R5 is sol- 
dered directly to one lead 
and attached to a solder lug 
under a screw at V1's socket. 

necessity of using an impedance -matching trans- 
former. 

The audio signal is further amplified by tube 
V2b. Inasmuch as modulation "transformer" TI 
is in series with the 11-1- voltage to the r.f. ampli- 
fier Vib, audio voltage in Ti will affect the out- 
put of the r.f. amplifier. This creates the charac- 
teristic envelope of amplitude modulation. 

In the power supply, the vibrator interrupts 
the d.c. input, enabling transformer T2 to step it tip to about 200 Vohs; rectifier tube V3 anti a filter network consisting of ClOe, R9, and ClOb 
furnish a smoothed B -i-. The vibrator is powered 
when relay Iii returns the T2 primary center -tap 
to the battery, and this occurs whenever the 
microphone button is depressed, energizing the relay coil. The remaining relay contacts switch the external antenna from "receive" to "transmit." 

equipped with a push -to -talk button. A 
Monarch MC -63 is shown here, but there 
are numerous bargains to be had in army 
surplus units-the T-17, for example. 
Just be certain that the button connects 
the relay coil to ground (through the 
shield of the mike cable) when it is de- 
pressed. 

Next, hook a 54" piece of wire to the 
jack marked Ant and apply power. The 
most important aspect of the initial tune- 
up is to determine the approximate posi- 
tions of the two tuning capacitors; un- 
less this is done, you might find yourself 
operating on the wrong overtone of the 
crystal. A grid -dip meter is valuable 
for tuning up, but a nearby receiver 

equipped with an S -meter will also do 
the trick. 

Tune the receiver to your transmitting 
crystal frequency, press the mike button, 
and rotate the oscillator capacitor (C2) 
for a peak on the S -meter. Now tune the 
final for peak output. 

With the vibrator transformer listed, 
input power of the transmitter is five 
watts (B+ at ClOa is about 200 volts) . 

If desired, power input can be boosted 
by selecting a transformer with a higher 
rating-up to about 270 volts. No other 
parts changes are necessary. 

Once you are assured of proper opera- 
tion on the crystal frequency, mark the 

(Continued on page 120) 
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... SENSITIVE 
Field 
Strength 
1VI der 

Transistor -amplified unit, bandswitched from 20 

to 2 meters, measures field strength, tests for 
harmonics, and checks transmitter audio quality 

The FSM has headphone output jack for use in check- 
ing transmitter's audio quality. Plugging in head- 
phones does not change sensitivity of instrument. 

By HERBERT FRIEDMAN 

AFIELD STRENGTH METER (FSM) 
is one of the handiest instruments 

you can have around your ham shack- 
it can be used for tuning up and check- 
ing transmitters and antennas, or hunt- 
ing for those TVI-producing harmonics. 
This transistor amplified unit combines 
many of the features most desired in a 
field strength meter. In addition, its 
tuned input-which is bandswitched 
from 20 through 2 meters makes for 
high sensitivity and eliminates interfer- 
ence from the transmitter's fundamental 
frequency when you're checking for har- 
monics. 

The Circuit. A standard tuned circuit 
with a diode detector picks up and 
rectifies the r.f. signal. The rectified r.f. 
is then fed to the base of a common 
emitter transistor amplifier whose gain 
is such that a base current of 10 to 20 
microamperes, depending on manufac- 
turing variations in the transistor, 
causes full-scale deflection of the 0-1 
ma. meter (M1) . 

This gain is more than adequate for 
general testing. If greater sensitivity is 
desired, such as for antenna checking at 
relatively large distances from the trans- 
mitter, a 0-50 or 0-100 pa. meter can be 
substituted for Ml. No circuit changes 
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Small metal utility box houses 
and shields FSM parts. The leads 
of coils L1, L2 and L3 should be 
as short and direct as possible. 
Notice that the polarity of mer- 
cury battery 131 is unusual; the 
casing is positive and the in- 
sulated center disc is negative. 

would be necessary as a result of the sub- 
stitution. 

The 2N217 transistor (Q1) , like all 
transistors, has a normal leakage cur- 
rent which would ordinarily cause a 
constant meter indication. This leakage 
indication is avoided by using the col- 
lector -emitter resistance of Q1 as one 
arm of a balanced bridge circuit. The 
bridge is balanced with potentiometer R3 
so that current does not flow through M1 
when no signal is being picked up. 

When a signal does enter the instru- 
ment, however, rectified r.f. from diode 
D1 is fed to QZ's base circuit, and the 
effective collector -emitter resistance of 
Q1 decreases. This unbalances the 
bridge, causing current to flow in the 
milliammeter. 

Since the transistor amplifies the audio 
as well as the d.c. component of the recti- 
fied r.f., a high sound level is available 
at the headphone output (J2). Isolated 
from the d.c. circuit, by capacitor C3, 
this output permits the use of crystal 
headphones for better sound reproduc- 
tion when checking a transmitter's audio 

6 r' 
a 

quality. Neither the reading of meter 
M1 nor the sensitivity of the instrument 
changes when the headphones are 
plugged in. 

Construction. The field strength meter 
is built in a hand -sized (51/4" .x 3" x 
21/8") aluminum box; a plastic box 
should not be used since it would not 
provide the necessary shielding. The an- 
tenna is a 12" piece of stiff wire soldered 
to a banana plug. 

Follow the parts layout in the photo- 
graph and pictorial diagram, making 
sure that antenna jack J1 is mounted 
near the rear of the top of the box. This 
insures that there will be enough room 
to mount coils L1, L2 and L3. 
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52 POSITION BAND(METERS) 

L 

M 

H 

20 10 

6 

2 

PARTS LIST 

Iil-1.4-volt mercury transistor 
lory #ZMI-9 or equivalent) 

C1 -50-µµf. trimmer capacitor (11anmcrluud 
MAI'C-50-B or equivalent) 

C2-0.01-µ1., 75 -volt ceramic disc capacitor 
C3 -0.2-µf., 75 -volt ceramic disc capacitor 
D1 -1X56 diode 
11-.Cylon-insulated banana jack (II. II. Smith 

#221 or equivalent) 
l2-Opcn-circurit phone jack 
L1-2.4-4. miniature r.f. choke 

(11 illcr 4606 or Stauca RTC -8517) modi- 
L2-0.47-µh. miniature r.f. choke lied 

(Miller 4588 or Stancor RTC -8513) -sec 
L3 -0.1-µ1r. miniature r.f. choke text 

(Miller 4580 or Sta,cor RTC -8511) 
111-0-1 ma. d.c. millianmctcr (Lafayette TdI- 

400 or equivalent) 
Q1-2.-217 transistor 
Rl, R2 -500 -ohm, %-watt resistor 
R3 -50,000 -ohm potentiometer (with switch SI) 
S1-S.p.s.t. switch (on R3) 
52-1.p.3.t. switch (appropriate sections of La- 

fayette SII'-78 or equivalent) 
1-S"/" x 3" x 21A" aluminum box (Bud -1FCU- 

2106A Or equivalent) 
1 Battery holder (Keystone #139 or equiva- 

lent) 

battery (Mal - 

A clear plastic spray such as Krylon 
is used to protect the panel decals. 
Front panel parts are covered with 
tape and cardboard while spraying. 

Capacitor C3 isolates headphone circuit 
from d.c., as shown in schematic diagram, 
so that high-fidelity crystal headset can 
be used. Battery B1 could be an ordinary 
1% -volt penlight cell, but the mercury 
battery specified in the parts list has a 
lower internal resistance, longer life. 

The coils are commercial miniature 
r.f. chokes (see Parts List) which are 
modified by removing turns. Remove five 
turns from the Miller 4606 to make L1, 
three turns from the 4588 for L2, and 
two turns from the 4580 for L3. 

Wire coils L1, L2, and L3 to switch 
S2 so that they are placed in the circuit 
in that order as 22 is moved from 
its extreme counterclockwise position 
through its first two clockwise positions. 
Be sure to place the coils so that their 
leads are as short as possible, especially 
the 2 -meter coil (L3). 

Use a heat sink, such as a copper alli- 
gator clip, to protect the diode and tran- 
sistor while soldering them in place. The 
clip, if placed on a lead close to the joint 
being soldered, will serve to dissipate 
the excess heat. 

Labeling and Calibration. Mark the 
extreme counterclockwise (L1) position 
of range switch S2 with an "L" for "low 
band" (20 through 10 meters). The first 
clockwise (L2) position is marked with 
an "M" for "middle band" (6 meters) , 

and the second clockwise (L3) position 
with an "H" for "high band" (2 meters). 

Before proceeding further, check the 
balancing circuit. First rotate balance 
control R3 to the "off" position a=nd in- 
sert the battery; then turn the control 
just enough to switch on 21. Meter Ml's 
needle will move off the zero mark' to 
some positive or negative value. If the 
needle moves in the negative direction, 
disconnect the wire at the end terminal 
of R3 and move it to the terminal at the 
other end. The balance control is now 
rotated until M1 reads zero, and the unit 
is ready for calibration. 

(Continued on page 121) 
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Adapter for 
Multimeters 

Low-cost adapter converts any good -quality VOM 
to a sensitive, high -input -resistance d.c. VTVM 

YOU NEED a vacuum -tube volt- 
meter but hesitate to buy one because 

you already own a good standard multi - 
meter, the little adapter described here 
may be the answer to your problem. It 
will convert your meter to a d.c. VTVM 
having an input resistance of 11 meg- 
ohms. Since the only connections to the 
multimeter are made through the exist- 
ing input jacks, the unit can easily be 
removed whenever you wish. 

The adapter provides d.c. ranges of 
0 - 4, 0 - 40, and 0 - 400 volts, and- 
with the help of a specially built probe 
-the two lower ranges can also be used 
on r.f. voltages at frequencies up to 
about 10 megacycles. The cost of the 
unit is low, and you'll be able to check 
sensitive circuits in which voltages 
would literally disappear under the load 
of an ordinary multimeter. 

Construction. The parts are housed 
in a 3" x 4" x 5" metal utility box. Start 
construction by drilling all the mount- 
ing holes and installing all parts except 

bWt 

40 

r 

By PHILIP E. HATFIELD, W9GFS 

"range" switch S1 and power transform- 
er T1. 

Resistors R3, R4 and R5 are then 
mounted on Sl, the terminal for one of 
the unused sections of this switch serv- 
ing as a tie point for the grounded end 
of R5. The switch is now installed and 
all wiring in the box, except for the 
transformer connections, may be com- 
pleted. Finally, mount and connect the 
transformer. 

Before the VTVM adapter can be used, 
the proper probes must be provided. 
The d.c. probes are a set of ordinary test 
leads with one modification : a 1-megohm 
resistor (R1) , wired in series with the 
test lead, is installed in the handle of the 
positive probe. The r.f. probe circuit is 
built into the plastic case of a nasal in- 
haler, in the following manner. 

Remove the interior sleeve from the 
plastic case, and drill holes for the leads 
and banana plug in the outer shell and 
threaded cap respectively. Diode D1, re- 
sistor R2 and capacitor Cl are then 

w 

® 

The adapter connects to the mul- 
timeter's existing input jacks as 
shown at left. It can be removed 
at any time if you want to use the 
multimeter in the normal way. 
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Completed unit (below, right) 
fits in 3" x 4" x 5" utility box 
with space to spare. Switch 
used for S1 (see pictorial 
diagram, right) has two extra 
positions. The terminal of one 
of these was used as tie point 
for the grounded end of R5. 

wired in; these components will be 
slipped into the shell when the case is 
closed. Finally, install a phone plug 
(Pi) and an alligator clip on the free 
ends of the appropriate leads. The ba- 
nana plug may be used as a test prod, or 
it may be slipped into an alligator clip 
for attachment to a circuit point. 

Checking and Operation. Set your mul- 
timeter to 50, 75 or 100 volts d.c., con- 
necting its negative lead to J4 and its 
positive lead to J5. The adapter is 
plugged in and, after it has warmed up, 
balance control RS is set for a zero read- 
ing on the multimeter. Connect the 
adapter's d.c. test leads across a 1.5 -volt 
flashlight cell, then several cells in se- 
ries, and finally a variable voltage power 
supply-checking several points on the 
three ranges. 

The voltage indicated on the meter 
will be 10 times the voltage across the 
adapter's test leads on the 0-4 volt range. 
On the 0-40 volt range, the meter will 
indicate the same voltage which is across 
the leads; while on the 0-400 volt range, 

41 SOCKET 

T e,_ L 
.1 

<1# 

the meter reading will be one -tenth that 
of the voltage across the leads. 

The most accurate readings will be 
obtained when the resistance of the 
multimeter used is greater than 50,000 
ohms. For this reason, the higher volt- 
age ranges of the multimeter should be 
employed where possible. 

To use the r.f. probe, plug in its cable 
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JI 

RANGE 

4V 

R3 

R4 
0.91 MEG. 

R5 
0.1 MEG 

CJ3 

TO .+ 
V.O. M. 11 11 

D2 RII 
loon T I 

+ 
c>1 

R6 R9 _C4 I25V 
40pf. of 

and disconnect the d.c. test leads. The 
probe's clip lead is attached to a ground 
point in the circuit and its tip is touched 
or clipped to the point where r.f. voltage 
is to be read. As mentioned previously, 
the probe should be used only on the 4 - 
and 40 -volt ranges of the adapter; volt- 
ages much higher than 40 will exceed 
the ratings of D1, 

How It Works. The adapter uses a 
6CG7 dual triode as a d.c. amplifier. With 
no input signal, the two sections of the 
tube draw currents which are dependent 
on their own characteristics and the 
values of the resistances in their cathode 
and plate circuits. If one section draws 
more current than the other, it will have 
a greater voltage drop in its plate re- 
sistor, and a voltmeter connected across 
jacks Jl4 and J5 will show this voltage 
difference. 

(Continued on page 110) 

n7V 
60n, 

1 

Schematic of adapter shows 6CG7 
dual triode in d.c. amplifier cir- 
cuit. Potentiometer R8 (balance 
control) makes the "no -signal" 
voltage the same on each plate. 

PARTS LIST 
C1-500-µµ1. ceramic disc capacitor 
C2, C3-0.0S-uj., 200 -volt paper capacitor 
C4-40-µ/., 150 -volt electrolytic capacitor 
D1-1548 diode 
D2 -130 -volt, 20 -ma. selenium rectifier (Inter- 

national Rectifier #1159A or equivalent) 
11-Open-circuit phone jack 
12, I3-Tip jack !one red, one black) 
14, 15-Banana jack and binding post combina- 

tion (one black, one red) 
P1-Phone plug 
R1-1.0 nncgohm 
1/2-3.3 mcgolnms 
R3-9.1 megohms All resistors 
R4-0.91 mcgohm 1 watt, 5%, 
R5-0.1 megohm unless other - 
R6, R9-10,000 ohms wise specified 
R7-560 ohms, 1 watt, 10% 
R8 -5000 -ohm wire -wound potentiometer 
R10-10 megohms, I watt, 10% 
R11-100 ohms, !a watt, 10% 
S1-Single-pole, 3 -position rotary switch (3 posi- 

tions of Mallory #32151, or equivalent) 
T1-Power transformer; primary, 115 volts; sec- 

ondaries, 115 volts C 15 ma., 6.3 volts e 
0.6 amp. (Triad R -59X or equivalent) 

V1-6CG7 tube 
1 -9 -pin miniature breadboard tube socket (Po- 

mona XS -9 or equivalent) 
1-3" x 4" x 5" utility box (Bud CU -2105-A or 

equivalent) 
91ise.-D.c. test probes; banana plug, alligator 

clip and plastic inhaler case for r.f. probe; 
hardware; knobs 

ALLIGATOR CUPQ 

R.F. PROBE 

The circuit for the r.f. probe is PS SHIELD 
DI -1548 

BANANA 

housed in a plastic nasal inhaler 
case. The positive d.c. probe is a 

PLUG 

PLASTIC CASE -- 
standard test prod having a 1-megohm 
resistor in series with its lead. 

3.3 MEG. CI 
SOOPPI. 

POSITIVE OC. PROBE 

RI 
I BEG. 
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Versatile instrument measures 

capacitance and resistance, 

checks, tuning and modulation, 

also acts as a signal generator 

Fk os. 

C4A 

C9P 
new- ir 

HERE IS an audio generator, resist- 
ance -capacitance bridge, and a tun- 

ing and modulation indicator all rolled 
into one. Small in size, this universal 
tester will take up little room on your 
workbench and should save you hours in 
building and adjusting home-brew proj- 
ects. 

With the aid of this instrument, you 
can easily find values of capacitors 
from 10 µfaf. to 40 1.áf. with ratings as low 

C 

By FRANK A. PARKER 

as 10 volts. Finding a matched pair of 
resistors also becomes quite easy. The 
tuning -eye feature gives you an accurate 
tuning indicator for AM and FM tuners 
and tells you the amount of modulation 
present in the received signal. Added to 
this, you have an audio generator which 
puts out a 10- and a 1000 -cycle tone for 
testing audio amplifiers or for signal 
tracing. 

Parts for the tester should cost about 
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Bottom of chassis, show- 
ing placement of parts. Au- 
thor paralleled two smaller 
units for both C2 and C3. 

$20, but this price can drop drastically 
if you're lucky enough to have some of 
the components in your spare parts box. 

CONSTRUCTION 

As indicated in the Parts List, the 
unit is housed in a 4" x 5" x 6" alumi- 
num box ; a 43/s" x 57/8" x 1" chassis cut 
from a piece of scrap aluminum fits in- 
side the box and holds most of the com- 
ponents. If you wish, you can use a 
larger box and chassis-wiring and lay- 
out will be easier with the added benefit 
of a larger and easy -to -read bridge scale. 

The entire instrument is built into the 
front half of the box; the back half 
serves as a cover. Mount jack J1, bal- 
ance control R1, switches S1, S2, and 
S3, and binding posts BP1 through 
BP4 on the box's front panel, as shown 
in the photos. Capacitor C4 should be 
placed just behind the front panel; all 
the remaining components, including the 
tubes, fixed resistors, and capacitors, are 
mounted on the chassis. 

The socket assembly for tube V2 is 
supplied with a mounting bracket and 
escutcheon plate which are attached to 
the front panel of the box; the tube it- 
self clamps onto the bracket. Wire V2's 
socket to the chassis subassembly using 
about 7" of the color -coded leads pro- 
vided (see schematic diagram). Save 
the excess lengths of wire cut off the 
socket; they will be handy for connect- 
ing the front panel controls to the 
chassis. 

Balance potentiometer R1 can be any 
2000- to 5000 -ohm, 2 -watt, linear taper 
unit; the exact resistance will not af- 
fect calibration. Use a standard potenti- 
ometer with a 270° rotation or buy a 
surplus 360° pot of the same value and 
rating for a longer balance scale; a 360° 
pot was employed in the model. 

Be sure to use the values specified in 
the Parts List for capacitors Cl, C2 and 
C3; these are the "standard" capacitors 
and determine the tester's calibration 
and ranges. Leads between these capaci- 
tors and function switch S1 should be 
as short as possible. The connecting 
leads between the binding posts (BP1 

(2-1.0pf-IN 
PARALLEL) 

C2 RS 01- '='C6 C5 'VÍ 52 - ¿ 

` 

\\512A 

-.Olyf.-IN 
RALLEL) 

7 k-\ }Ic á `_ I+_ 
1., VI, :qty `-" t 

-! \.A1 -+z ' 
f`_ _ 

0 

» - 
_ 1,1 

4; 
11.1 ib = 

-'11. 

- = f 
CI R4 R6 

View of aluminum hex 
with chassis removed. 
Operating controls are 
mounted on top of box, 
with tube V1, transform- 
er Ti, and most small 
components or. chassis. 
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rFUNCTION j \ CI -.000211. 

C2:02y1. 
S \ C3-20. 

SIA 4 

-5 

JUMPER 
FOR 

CAPACITY 
RANGES i BP2 

STANDARD -- BPI 

FUNCTION 
SWITCH POSITIONS 

I loyyf. .04141. 

.oiy/. .4yf. 

.lyf. 400. 
574150 550 

5 LOW Fllt0. MILL WOW 
A IIIGWFNLOASCILLATON 

(SEE TEXT) RI 

BALANCE 

FREQUENCY 

60 CPS 

C6 
500. 

+ 25V R2 
3.9MEG 

BP4 

UNKNOWN 

8P3 

TI 

RED 

C4 R8 
2F-4 ,1.5K 

R7 
100ft 

Schematic diagram of tester Potentiometer R1 can be "almost any 20,00- to -5000-ohm unit. 

PARTS 

BPl, la'2-Universal binding post ( yellow) 
BP3, BP4-Universal binding post (blue) 
C1 -0.0002-µJ. silver mica capacitor, 5% tol- 

erance 
C2 -0.02-µJ., 200 -volt Alylar capacitor, 10% tol- 

erance 
200 -volt Mylar capacitor, 10% tol- 

erance 
C4, C5 -0.005-µJ., 600 -volt paper capacitor 
C6 -50-µJ., 25 -volt electrolytic capacitor 
C7a/C7b-20/20 µf., 150 -volt electrolytic capac- 

itor 
Dl-Silicon diode (Sarkes-Tar:ian 2F-4 or equiv- 

alent) 
I1-RCA-type photo jack 
R1 -2500 -ohm, 2 -watt linear potentiometer-see 

text 
R2-3.9 megohms 
R3-1500 ohms 

LIST 

R4-12,000 ohms Alt resistors 
R5 -1S0,000 ohms '/: waft unless 
R7-100 ohms, 2 watts otherwise noted 
R8-1500 oh,ns 
R9-47,000 ohms, 1 watt 
Sl-Two-pole, six -position rotary switch 
S2-D.p.d.t. slide switch 
S3-D.p.s.t. toggle switch 
TI-Power transformer; primary, 117 volts; 

secondaries, 125 volts (7!1 15 ma., 6.3 volts (n 

0.6 amp. (Stancor PS -S415 or equivalent.) 
I'1 -6S117 tube 
l'2-6AF6-C tube 
1-6" x 5" x 4" aluminum box (Bud CU -2107.1 

or equivalent) 
1-A}H" x 5¡1" x 1" chassis-see text 
1-Tuning eye assembly (Amtphenol 58-111EA-S 

or equivalent) 
Alisc.-Knobs, hardware, octal socket, wire 
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Socket assembly for tube V2 in the workshop tester 
includes mounting bracket and escutcheon plate. 

through BP4) and balance potentiometer 
RI should also be kept short. Other wir- 
ing is not critical. 

CALIBRATION 

Before applying power to the instru- 
ment, check the resistance across re- 
sistor R9 with an ohmmeter. The meter 
should fall to zero ohms and then slowly 
climb to about 47,000 ohms; any lower 
final reading indicates a wiring error or 
a shorted or leaky filter capacitor (C7a 
or C7b). Now disconnect the meter and 
switch on the unit; tube V2 should light 
with a green glow. If V2 doesn't light, 
check for about 125 volts d.c. on the plate 
of V2 and for 6.3 volts a.c. on V2's 
heater. 

Next, jumper the "standard" binding 
posts (BP1 and BP2) and set function 
switch S1 to capacitance range 1 (Cap 
1) . Rotate balance potentiometer R1 
through its range. The eye of V2 -the 
null indicator -should open at one end of 
R1's range and close at the other end. 
If the eye doesn't open and close, check 
for plate and heater voltage on amplifier 
tube V1. When everything checks out, 
the bridge's balance potentiometer (R1) 
is ready for calibration. 

Make a scale for R1 by marking V2's 
eye -open position "0" and the eye -closed 
position "100." This scale is then divided 
equally, every five units, as shown in 
the Calibration Chart. You can buy a 
ready-made scale (such as the Croname 
905, designed for 270° rotation pots) or 
you can make your own scale. If you 
use a 360° rotation pot and make your 
own scale, as the author did, you'll find 

CALIBRATION CHART 

Balznce 
Pot (R1) 

Range 1 

(uf.) 
Range 2 

(uf.) 

Range 3 

(uf.) 

0 - - - 
5 .00001 .001 .1 

10 .00002 .002 .2 

15 .00004 .004 .4 

20 .00005 .005 .5 

25 .00006 .006 .6 

30 .00007 .007 .7 
35 .0001 .01 1.0 

40 .00015 .015 1.5 
45 .00017 .017 1.7 
50 .0002 .02 2.0 
55 .00025 .025 2.5 
60 .0003 .03 3.0 
65 .0004 .04 4.0 
70 .0005 .05 5.0 
75 .00065 .065 6.5 
80 .0008 .08 8.0 
85 .001 .1 10.0 
90 .002 .2 20.0 
95 .004 .4 40.0 

loo - - - 
,,,,,1,,,,1,,,,,,,,,,,1..,,,,,,,,,,,,, ,,,,.,,,.,,,,,,1,,,,,,,,,,,,,,,,, ,,,,,,,,,,,,,,,,,,,,1,,....,,,,,,,,,1, 

that the "0" and "100" points coincide. 
The "0" to "100" scale marked on 

R1's dial now corresponds to the values 
of capacitance given in the Calibration 
Chart, which is valid only if the values 
of capacitors Cl, C2, and C3 correspond 
to the values given in the Parts List. As 
mentioned earlier, different values for 
R1 will not affect the calibration. 

OPERATION 

Once calibrated, the universal tester 
is ready to go to work in any one of a 
number of applications. 

Capacitance Bridge. Connect a wire 
jumper across "standard" binding posts 
BP1 and BP2 and rotate function switch 
S1 to a capacity range (Cap 1, Cap 2, 

or Cap 3) . Next, connect the unknown 
capacitor across the "unknown" binding 
posts BP3 and BP4. The capacitor's po- 
larity need not be observed and its work- 
ing voltage can be as low as 10 volts d.c. 

(Continued on page 116) 
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Running into 

too much tumult 

and turmoil on 

the Citizens Band? 

Then build this . . . 

017 

POWER 
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By JAMES G. LEE 
W6VAT 

$WRTPOWER METER 
FOR CB 

CCIET's face it," groaned one CB'er 
JJ to another a few weeks ago, "it's 

getting so I can almost never cut into 
that hubbub on 11 meters !" 

The other nodded knowingly. "I had 
the same trouble," he returned, "until I 
built a little SWR/power meter for my 
rig." 

CB'er number two had a point: with 
the five -watt input allowed by the FCC, 
every CB'er needs some means of insur- 

ing that he's getting peak efficiency from 
his transmitter. And one of the best 
ways of doing so is to provide some 
means of measuring actual power deliv- 
ered to the antenna. 

You can leave the SWR/power meter 
described here in the line at all times to 
measure actual power. In addition, it 
can be used for initial transmitter and 
antenna tuning adjustments for best 
standing -wave ratio (SWR). The circuit 
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Parts layout of power meter is highly symmetrical and reflects arrangement of 
schematic diagram on page 64 very closely. See text for details of pickup loop. 

consists of a directional coupler which 
is switched to sample either forward or 
reflected voltage, and a voltmeter on 
which these voltages are measured. 

Although this meter can be used on 
other than CB frequencies, keep in mind 
that its power -handling capability is 
sufficient only for transmitters rated 
at 5 watts input or less. 

Construction. The unit is housed in a 
Bud CU -3006-A Minibox. Photo above 
shows the general layout and should an- 
swer any questions regarding parts 
placement. 

The coax directional coupler is made 
from an 18" length of RG-58/U. Slit 
the outer covering lengthwise with a 
knife and peel it off. Bunch the woven 
braid toward the center to loosen it so 
that a length of #28 enameled wire can 
be threaded between the braid and the 
inner insulation. The enameled wire is 
then brought out through the braid 
about 1" from each end. 

Next, smooth the braid back to its 
original position on the inner insulation 
without scratching the enameled wire. 

With this done, a few turns of #20 
tinned wire should be wrapped around 
the braid about 1/2" from each end of 
the cable. 

About 1" of this tinned wire should be 
left free on each end; then solder the 
wire to the braid and trim off any ex- 
cess braid. Finally, cut the inner insula- 
tion so as to expose about 3/16" of the 
inner conductor at each end. The coax 
line and coupler can now be set aside, 
and the rest of the meter assembled. 

Note that the metal cover on potenti- 
ometer R1 is removed to lower circuit 
capacity and the potentiometer carefully 
positioned for shortest leads. Diode D1 
requires special handling when soldering -a pair of long -nose pliers held close to 
the rectifier will serve as an effective 
heat sink. The last item to be soldered 
in place is the coax coupler-avoid 
scratching the enamel insulation where 
the wire comes out of the braid. 

Calibration. Although there are a num- 
ber of ways to calibrate the unit, the 
simplest involves your CB transmitter 
and a suitable dummy load. (If you use 
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an r.f. source other than your CB rig, 
make sure its frequency is between 25 
and 30 mc.) The easiest dummy load to 
make is a 2 -watt, 50 -ohm resistor 
mounted in a male coax plug; all leads 
should be as short as possible, and the 
resistor should ideally be of the non - 
inductive type. 

With the back off the unit, attach the 
dummy load to output jack J2 and set 
S2 to Sensitivity, Si to Fwd, and R2 at 
its maximum resistance position. Next, 
attach the transmitter (or other r.f. 
source) to the input connector with a 
short length of coax and turn on the 
transmitter. Adjust Sensitivity potenti- 
ometer R2 until a full-scale reading is 
obtained on the meter. Now, switch S1 
to Ref ; this should result in a lower 
reading on the meter. 

Potentiometer R1 should then be ad - 

PARTS LIST 
-Cl, C2-.005-µ). 1000.w.v.d.c. ceramic capacitor -DI-1N66 diode 

11, J2-Coaxial jack, chassfs-,nou d'ting ('Amphe- 
nol 83-1R or equivalent) 

-M1-0-200 µa. meter (Monarch PM-4*'or equiv- 
alent) - 

R1 -250 -ohm potentiometer, linear taper0 screw- 
driver adjustment, with locking shaft (Ohrnite 
CLU2511 or equivalent). - 

P2-100,000-oA,n potentiometer, linear taper 
(IRC PQ11-128 or equivalent) 

' P3 -100,000-0m potentiometer, linear taper, 
screwdriver adjustment (!RC RQ11-128) 

-S1-2-pole, 2 -position rotary switch (Centrálab 
1462 or equivalent) 

52-S.p.d.t. slide swipes ° 

x 3" x21/4" alumiuu,n $ox (Bud CU - 
3006 -A or equivºlens) 

1-18" length of RG-58/U coaxial cable 1-20" length of #28 enameled wire 
1-12" length of #20 bare copper wire 
Misc.-Wire, solder, plugs to snatch JI and 12 

'Available from. Arrow Electronics, Inc., 2534-38 
S. Michigan Ave., Chicago, Ill., or RPJ Sales, 
P. O. Box 125.2, Studio City, Calif., for $4.95, 
plus Postage. 

Top half of box holds all component;; 
wiring is point-to-point, with small 
parts supported by their own leads. 
Solder lugs should be mounted at jacks 
J1, J2, and at meter M1, as indicated. 

justed for a minimum meter reading. 
Using the above dummy load, you will 
not get a complete null, but the meter 
should read 30 µa. or less with full-scale 
Fwd deflection. Once the null is obtained, 
the locking nut on RI can be tightened 
and the Minibox cover replaced. 

For Power calibration, a VTVM with 
a high -frequency detector probe is neces- 
sary-the author used a Heathkit V7 -A. 
Replace the dummy load with a T -con- 
nector and screw the load on one arm of 
the T. Set S2 to Power and R3 at its 
maximum resistance position. Now ap- 
ply power and measure the voltage at 
the open arm of the T with the VTVM 
and probe. 

Once the voltage is known, the power 
can be calculated from the standard 
E`'/R formula. For example, 10 volts 
across 50 ohms equals 2 watts; R3 can 
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Y 

o 
SENSITIVITY ""'^ ""' POWER 

MI C2 
0-200 po. .005pf. 

Schematic diagram of CB meter. 
J2 Note that potentiometers R1 and R3 

should have screwdriver adjustment. 

he adjusted to give whatever meter de- 
flection is desired -100 p.a., say. 

Operation. The meter is now ready for 
use and can be inserted in the line be- 
tween the antenna and the transmitter 
at any convenient point. For SWR 
measurements, switch S1 to Fwd and 
S2 to Sensitivity. Turn on the trans- 
mitter and adjust R2 for full scale; then 

switch S1 to Ref and read the current.' 
The SWR can be calculated from the 
following equation: 

SWR --IF,oa -'Ref 
IFwd -'Ref 

For example, let IF,a,a = 200 p.a. and /Ref = 30 µa. Then 
200 + 30 - 230 

SWR = 200 - 30 170 -1.36: 1 

If precise SWR is not needed, relative 
indications can be used. Simply keep the 
Fwd reading at a constant value and 
tune for minimum reading in the Ref 
position. The SWR can then be calcu- 
lated using the lowest Ref value. 

To measure r.f. power, you need to 
know only the load resistance and the 
voltage impressed across this resistance. 
With switch S1 set to Fwd and switch 
S2 set to Power, potentiometer R3 can 
be adjusted for a given Fwd voltage 
representing a given power, since the 
load resistance will be a fixed value. 
Potentiometer R3 has a screwdriver ad- 
justment-once calibrated for a given 
load, it need not be touched again. 30 

*A known voltage (or power) is not really neces- 
sary for making SWR measurements. Assuming 
you have enough "forward" (Fwd) voltage avail- 
able to obtain a half- to full-scale reading, it is 
only necessary to switch SI to Ref to obtain a 
reflected voltage; the ratio between these two 
readings can then be used to compute the SWR. 

FM POWER LEAD ANTENNA 
If your landlord won't allow you to 

put up a roof -top antenna for your FM 
tuner or receiver, try this efficient "built- 
in" line -cord antenna-it should provide 
good reception within the normal serv- 
ice area of most broadcast stations. To 
install the antenna, just substitute a 
three -wire line cord for the set's original 
two -wire cord, and cut off the extra 
lead (preferably the center one) before 
it enters the line plug. Connect the other 
end of this lead through a coupling ca- 
pacitor (a 1000-µµf. unit for a line cord 
about 65" long) to a tap on the set's r.f. 
coil; the best place to tap into the coil 

is determined by experimentation. Try 
the plug in the outlet socket both ways 
to see which gives the best results. 

-Art Trauffer 

ABOUT 65"-H 

D 

TAP 

R 
CENTER LEAD \ 1000 
DOES NOT \ ppf. 
ENTER PLUG 3 -WIRE 

LINE CORD 

CON VER TER'OR 
1aí. R.E. STAGE 

l 
F 1 RECEIVER 

OR TUNER 
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Long the mainstay of hearirrg,iD S'and pe al portables, tr 
are now(t tfKiilettging tube_s°in' F%ei'V.,for.qu,,,, j:iy_sown 

_ 

By RICHARD 
A te EditDi 

S ANOTHER hi-fi "revoÍíiorr" in the 
offing? Can we expect &ánsistors to 

edge out vacuum tubes in the same man- 
,ner that stereo moved in on monophonic 
hi-fi? Will power transistors-the 
2N553, for instance-become as renowned 
in hi-fi amplifiers as vacuum pcwer out- 
put tubes are-the KT -88 or the EL -34, 
for example? 

A good many industry spokesmen say 
'Yes" to such questions-at least in 
part. To be sure, most of them won't go 
'So far as :o "se'e" transistors outdistanc- 
ing the vacuum tube in the way that 
long-playing records replaced 78 -rpm 
discs back in the late forties and early' 
fifties; there are still too many problems 
on hand fDr any such pronounced change. 
The hi-fi vacuum tube, most of them 
think, will still be around ten years from 
now, and in good strength. But the tran- 
sistor, they reason, will also be' very 
much in the hi-fi picture. 

Sizing Them Up. What d 
sistor h to offer over ' ore corn 
mon .vacuum -tube rival;? ,maller size 
and light weight ate two "advan ' 

tages» an both result f?oin the fact 
that t t nsistor requi'11es no power- 
consu g; ' heat-produci' g 'heater cur- 
rent. 

Whe , these p )pert es are truly 
,relevant n li-fi is matter of opinion. 
But spac savings o p;to 50% are pos- 
sible wi' tr nsistors4,¡ early a feather 
in the ate: stor's ca. in view of the 
ever -pre :nt rend to rd greater and 
'greater inpiniat ;iza_ior.. And while 
weight s s ;í.9i14 signifié'a,plt in hi-fi 
equipment fact -remains that -1 n- 
sistorizéd ifiers weigh p 
less t\ 1! it vacuum: courtep-. 
part 'e - 

Sucer m rela- 
tively uni p a.1t7bu.t they do make 
handling much , iéss of a problem all 

rísistors 

ction 

All -transistor stereo amplifier/preamplifier made by Transis-Troaics, Inc, 
Due to transistor circuity,""no-signal" power consumption is only 2 watts. 
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around-even the Mrs. of the hi-fi house- 
hold is able to shift transistorized ampli- 
fiers and related components about at 
will. In addition, there is the added at- 
traction that shipping costs can be mark- 
edly reduced, with savings passed along 
to consumers. 

Another advantage of using tran- 
sistors is freedom from microphonics. 
Preamplifier tubes, for example, are fre- 
quently shock -mounted to prevent annoy- 
ing "pings," but the transistor suffers 
from no such ills. Theoretically, it 
would be possible to house a transistor- 
ized amplifier immediately adjacent to a 
low -frequency woofer with no detri- 
mental results whatever. And since 
transistors develop comparatively little 
heat, they can easily be housed in out - 
of -the-way places and in cabinetry 
where tubes could not operate safely. 

Two "Horses." Although there is a 
strong tendency to think of the transis- 
tor in the same light as the vacuum tube, 
the two devices really have very little 
in common; while related, they are two 
"horses" of decidedly different colors. 
Of course, both tubes and transistors 
amplify. But what and how they amplify 
makes the tube as different from the 
transistor as a dynamic speaker is from 
an electrostatic speaker. 

Since the vacuum tube is primarily a 
voltage amplifier, many people have be- 
come accustomed to thinking in terms 
of voltage whenever they think of ampli- 

02 
6.8K 10214 

-6V 

81 

+ 1.5V 

270ft 06 

+6V 

50 
4N 

PKR 

Partial schematic of experimental tran- 
sistorized amplifier designed by H. D. 
Crane and P. E. Merritt of Stanford Re- 
search Institute is shown above. Unit 
employs pulse -width modulated carrier 
to turn output transistors on and off, re- 
sulting in efficiencies approaching 100%. 
Fed into an Altec-Lansing 604D speaker 
(at right), the amplifier exhibited response 
within 2 do from 0 through 15,000 cycles. 

fication. And, in the case of tubes, 
they're right. Power output tubes-the 
KT -88 we mentioned a little earlier, for 
instance-are purposely designed with 
big cathode and plate areas, so that the 
tubes are capable of handling the large 
amounts of power required to drive a 
speaker. But such design doesn't change 
the basic operation of the tube. Regard- 
less of its structure, it is still primarily 
a voltage -amplifying device. 

The transistor, by contrast, amplifies 
current. And its circuitry differs mark- 
edly from tube circuitry for this very 
reason. For example, although there is 
a great deal more flexibility in transistor 
than in vacuum -tube circuitry, a tran- 
sistor generally has low input and high 
output impedances. As any "tube man" 
knows, this is diametrically opposed to 
the usual arrangement with vacuum 
tubes. 

A typical hi-fi tube-a 12AU7-may 
have an input or grid resistor of 470,000 
ohms, and inverse feedback may raise 
the effective input resistance to an even 
higher value. But a transistor-a 2N190, 
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for example-may have an input resist- 
ance of only approximately 1250 ohms. 

Obviously, between tube and transis- 
tor, we do have two horses of different 
colors which must be treated in an en- 
tirely different manner. A low -imped- 
ance source-a magnetic phono cartridge 
or a cathode -follower output from an FM 
tuner-could be made quite happy feed- 
ing an input resistance of 1250 ohms. 
But a high -impedance source such as a 
crystal microphone would require a 
matching transformer in order to work 
satisfactorily at all. 

Many "Gaits." As we've hinted, how- 
ever, the transistor has some tricks up 
its sleeve which enable it to perform with 
much greater flexibility than the vacuum 
tube. Actually, a transistor can be 
hooked up in a number of ways, each 
with characteristics suited to the job at 
hand. In one-the common base arrange- 
ment we were actually referring to in 
the 2N190 example above-it has a low 
input and a high output impedance, ideal 
for matching such low -impedance de- 
vices as magnetic phono cartridges. 

Connected in another way-in the com- 
mon collector arrangement-the transis- 
tor has characteristics which are almost 
exactly opposite. In fact, the resulting 
high input and low output impedances 
are ideally suited to matching low -im- 
pedance devices such as speakers. 

The low -output impedance of the tran- 
sistor's emitter -follower arrangement 
explains its growing application in a cir- 
cuit which has long plagued designers of 
vacuum -tube amplifiers-the power -out- 
put stage. Although the tube has a low 
output impedance in contrast to its in- 
put impedance, its output impedance is 
still far too high for direct connection 
to hi-fi speakers. 

Over the years, a number of circuits 
have been devised in an attempt to give 
output tubes lower impedance charac- 
teristics and perhaps even eliminate the 
expensive, heavy, space -consuming out- 
put transformer. In cases where the out- 
put transformer is retained, heavy in- 
verse feedback is ordinarily employed, 
both to cut overall distortion arising 
within the feedback loop and to reduce 
the otherwise high output impedance to 
improve speaker damping. 

Where the output transformer has 
been eliminated, it has usually been at a 
price. In some cases, a special speaker 
has been used with a voice -coil imped- 
ance higher than usual -500 ohms, say; 
to match this impedance, a battery of 
tubes was hooked up in parallel or push- 
pull parallel to reduce the output im- 
pedance to the required value. In still 
other instances, a special arrangement 
known as the "single -ended push-pull 
circuit" has been successfully employed 
to match speakers of relatively low im- 
pedances. 

But the transistor is basically a low - 
voltage, high -current device and is thus 
"ready-made" for driving low -impedance 
speakers. The emitter -follower arrange- 
ment-a cathode -follower in equivalent 
vacuum -tube terminology-offers great- 
est promise, both because of its low in- 
herent distortion and its extremely low 
output impedance. 

Another proof of the transistor's 
greater flexibility lies in the so-called 
"complementary" circuits involving both 
npn and pnp types. While the vacuum 
tube finds its counterpart in the npn 
transistor, there is no vacuum -tube 
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Compact parts placement and small physical size 
are readily apparent in prototype model of tran- 
sistorized amplifier/preamplifier built by Texas 
Instruments. Circuit develops only 0.4% harmonic 
distortion at 1000 cycles and 20 watts output. 

equivalent for the pnp type (no tube can 
amplify with a plate voltage which is 
negative). In short, the complementary 
relationship between pnp and npn tran- 
sistors permits many circuits which sim- 
ply would not be possible with vacuum 
tubes. 

Who's Ahead? Although the vacuum 
tube is currently way out in front of the 
transistor in the hi-fi field-in number, 
at least-this is only to be expected. 
After all, the vacuum tube has been 
around for many decades, while the tran- 
sistor is just entering the race. 

First employed in hearing aids and 
portable radios, the transistor today is 
only beginning to come into its own in 
hi-fi. One firm-Transis-Tronics, Inc., of 
Santa Monica, California-has entered 
the hi-fi field with a completely tran- 
sistorized hi-fi amplifier/preamplifier. 
Another firm-Texas Instruments, in 
Dallas, Texas, already producing a wide 
range of semiconductors-recently de- 
signed a dual 20 -watt transistorized 
stereo amplifier/preamplifier; one of the 
two prototype models has response to 
50,000 cycles and beyond. A third manu- 

facturer-Johnson Electronics of Cassel - 
berry, Florida-is producing transistor- 
ized background music systems. In fact, 
transistorized hi-fi equipment is crop- 
ping up all over. By fall, a good number 
of hi-fi manufacturers expect to have 
transistorized equipment on the market. 

Most designers admit that presently 
available output tubes can deliver more 
power than the power transistors now 
in production. But Transis-Tronics' S-15 
amplifier-typical of current transistor 
amplifier practice-carries a music - 
power rating of 20 watts per channel, 
adequate for most home stereo installa- 
tions. Taking advantage of the transis- 
tor's low output impedance, the output 
of the S-15 is direct -coupled to the speak- 
er, thus eliminating the output trans- 
former. The manufacturer proudly states 
that "hum, heat, and microphonics" are 
absent, and the compact size of the S-15 
(it measures only 2" x 101/8" x 81/2") 
means that it can be put just about any- 
where. 

As suggested earlier, the design of 
transistorized equipment follows quite 
different lines from vacuum -tube appa- 
ratus. In the case of the S-15, Transis- 
Tronics' engineers have come up with 
a stereo amplifier/preamplifier package 
that is far more compact than any com- 
parable tube unit, as you would expect. 
And, being transistorized, it has a "per- 
sonality" which is characteristic of tran- 
sistorized equipment. 

For one thing, the S-15 needs no warm- 
up time; turn it on, and it's ready to 
play. Then, too, there's the matter of 
life expectancy. Since transistorized 
equipment can last indefinitely, the man- 
ufacturer offers a two-year guarantee on 
materials and workmanship. 

Another noteworthy feature results 
from the fact that transistors draw peak 
current only under "signal" conditions. 
Although the S-15 is equipped with an 
on -off switch, the switch could actually 
be dispensed with. Input power under 
no -signal conditions is an all but unbe- 
lievable 2 watts, rising to 60 watts un- 
der maximum signal conditions. 

Somewhat hard to get used to ís the 
fact that there is no need to connect the 
usual resistor across the output of one 
channel when it is not in use. Not only 
is there no output transformer to heat 

(Continued on page 110) 
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Oversized load resistor reduces both plate voltage and current, 

yet gives gain of almost 2000 times 

HAVE you ever put an amplifier on a 
starvation diet? It's almost unbe- 

lievable how much gain an ordinary tube 
can turn out when it gets really "hun- 
gry." Special circuits, sometimes known 
as "starved circuits" because of their 
very low plate voltages, have been de- 
signed for just this purpose and are 
among the oddities of electronics. 

Few other types of amplifier circuits 
can do so much with so few parts. For 
example, a two -tube audio amplifier 
using "starved" circuitry can give volt- 
age gains in excess of 50,000 with only 
4 resistors and 2 capacitors; this prob- 
ably qualifies it as one of today's best 
bargains. The little starved -circuit amp- 
lifier to be described here will give you 
a good idea of what can be done. 

Theory. Those who like to know the 
"why" before they build should start by 

By HOWARD BURGESS 

Completed unit has 
high gain but limited 

frequency response, a use- 
ful combination for signal trac 

ing and speech amplification. 
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200V 
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2.2MEG. 
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R2 
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VI 
6AU6 

1 
R3 

390f1 

R4 
68011 

PARTS LIST 

C1 -50-µf., 50 -volt electrolytic capacitor 
C2 -0.25 -uf., 200 -volt paper capacitor 
I1-1'hono jack 
R1-2.2-megohm, '/2 -watt resistor 
R2-4.3-megahm, %-walt resistor 
R3 -390 -ohm, 1 -watt resistor 
R4 -680 -ohm, 1 -watt resistor 
R5-500,000-ohnz potentiometer, audio taper 
T1-Out put transformer; primary, 5000 ohms; 

secondary, 3.2 ohms (Knight 62G064 or equiv- 
alent) 

I'1-6,1 U6 tube 
1'2-6:1Q5 tube 
1-5'/a" x 3" x 2/" aluminum box (Bud CU - 
3006l or cquiva!ent) 

lllisc.-Ilardware, tube sockets, etc. 

3 

4 

High value of plate load resin- _ tor R2 is key to "starved cir- 
cuit" of V1. Shaded components 
at left in schematic comprise 
optional gain control circuit. 

CI 
50yf. 
50V 

KEY TO POWER 8 OUTPUT 
PLUG TERMINALS ON J2 
NO. 

I -SPEAKER COMMON 
2-8+ 1250V) 
3- 
4- 
5-3.2 OHM SPEAKER 
6- 
7-6.3V 
8 -GROUND (B- AND 

HEATER RETURN) 

looking at the data sheets for a 6AU6 
pentode. This tube gives a gain of about 
300 with a 250 -volt plate supply; and if 
the voltage is reduced to 100, the gain 
may fall as low as 110. If the screen 
and plate voltages are reduced to about 
15 volts, however, the gain may go up to 
well over 2000 under the right circuit 
conditions. 

One of the secrets of achieving this 
high gain is the use of a very large 
plate resistor. The signal voltage de- 

4 

11'1Y, 
`E.fi 

'C 

, - 
Air 

The author's model was 
constructed in a fairly large 

box, with standard -sized components 
Your version can be smaller, if you wish. 

veloped across a 10-megohm plate re- 
sistor, for instance, becomes quite high 
for even a very small plate current. 

Starved circuits should not be con- 
fused with circuits using 12 -volt plate 
tubes, by the way. The gain of a true 
starved circuit depends on the use of 
several hundred volts dropped across the 
plate load resistor. 

The Circuit. The schematic diagram 
shows the extreme simplicity which can 
be designed into a starved -circuit amp - 

Two possible applications for starved circuit amplifier: modulating low -powered transmitter (left, below); and amplifying output of small crystal receiver (right). 
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lifier. Almost any of the common tubes 
can be used if slight changes in circuit 
values are made; some tubes, of course, 
will give more gain than others. Two 
very common types are used here-the 
6AU6 pentode (V1) and the 6AQ5 beam 
power audio tube (V2). 

One of the main points of interest in 
this circuit ís the direct coupling from 
the plate of the 6AU6 to the control grid 
of the 6AQ5. It is possible to elimi- 
nate the usual coupling capacitor and 
grid resistor because the plate of V1 
is only about 17 volts above ground. The 
grid of V2 has a comfortable value of 
negative bias-even though it is tied to 
the plate of V1-because V2's cathode is 
about 32 volts above ground. 

It was found by experiment that V1 
works very well with about 20 volts 
on its screen. This voltage could have 
been taken from the plate supply, in the 
ordinary way, with a dropping resistor 
and bypass capacitor. Instead, however, 
the screen grid is tied to a point on 
the cathode resistance of V2 about 20 
volts above ground-so no bypass capac- 
itor is needed for the screen grid. 

The schematic diagram shows two 

fixed resistors (R3 and R4) with a total 
value of 1070 ohms in the cathode cir- 
cuit of V2. If you like to experiment 
however, you might replace these re- 
sistors with a 1000 -ohm, 2 -watt poten- 
tiometer. The screen grid of V1 could 
be connected to the slider arm. Adjust- 
ing this arm would vary the value of the 
screen voltage on V1, which in turn could 
be used to control the amount of plate 
current in V2. 

Control grid bias for V1 is furnished 
by the so-called "contact" potential 
which is developed across resistor Rl. 
This allows the cathode of V1 to be 
grounded, eliminating another resistor 
and bypass capacitor which are usually 
necessary. 

Potentiometer R5 and capacitor C2 
constitute an optional gain control cir- 
cuit; the capacitor must be used even if 
the gain control circuit is not, in order to 
avoid loss of bias on V1. 

We have now "thrown away" almost 
as many resistors and capacitors as we 
have kept. With fewer components, the 
amplifier circuit is easier to manipulate. 
It would be no problem now for the ex - 

(Continued on page 115) 
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