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Practically new ranch house with 200 -foot, 
poured -concrete, spirally curled, exponential bass 
horn; 12 -foot multicellular midrange horn (24 
cells) ; large inventory of assorted dynamic and 
electrostatic tweeters; three 2,000 -watt water-cooled 
amplifiers; infinite -attenuation electronic crossover 
networks; master control -mixer -preamplifier con- 
sole; two 1,500 -lb belt -driven turntables suspended 
in mercury bath; vacuum -sealed record -positioning 
chamber with servo -controlled record lifters and 
nuclear -reactor record deionizer; foam -rubber base- 

_,-- 
----__ :----_._. 

ment for acoustical feedback isolation; also com- 
plete blueprints for construction of identical house 
for stereo. 

Will sacrifice; or trade for NORELCO speaker, 
which owner of house has discovered to be ideal for 
delightful hi-fi listening without electronic anxiety 
neuroses or showdowns with the loan company. For 
detailed and convincing confirmation of latter view- 
point, write to North American Philips Co., Inc., 
High Fidelity Products Division, 230 Duffy Avenue, 
Hicksville 1, Long Island, N. Y. 

N O R E LC O loudspeakers 

X+ 

1 

a complete line of 5" to 12" high-fidelity speakers and acoustically engineered enclosures 



Can you think faster 
than this Machine? 

r 

i. 

Be careful before you answer. GENIAC® 
the first electrical brain construction kit is 
equipped to play tic-tac-toe, cipher and en- 
cipher codes, convert from binary to decimal, 
reason in syllogisms, as well as acid, subtract, 
multiply and divide. Specific problems in a 
variety of fields-actuarial, policy claim set- 
tlement, physics, etc., can be set up and solved 
with the components. Connections are solder - 
less and 'are completely explained with tem- 
plates in the manual. This covers 33 circuits 
and shows how new ones can be designed. 

You will find building and using GENI- 
ACS® a wonderful experience; one kit user 
wrote us: "this kit has opened up a new world 
of thinking to me." You actually see how 
computing, problem solving, and game play 
(Tic-tac-toe, nim, etc.) can be analyzed with 
Boolean Algebra and the algebraic solutions 
transformed direct y into circuit diagrams. 

Control Panel of GENIAC 
set up to do a problem 
in space ship engineering 

You create from over 400 specially designed 
and manufactured components a machine that 
solves problems faster than you can express 
them. 

Schools and colleges, teachers of science or 
math, engineering, philosophy or psychology 
will find these excellent demonstrators of cir- 
cuitry solutions in symbolic logic, theory of 
numbers, cybernetics, and automation. 

Note: Teachers take advantage of our 10% 
discount to educational institutions and 'for 
group purchases. 

Send for your GENIAC® kit now. Only 
$19.95 with over four hundred components 
and parts, fully illustrated manual and wir- 
ing diagrams. We guarantee that if you do 
not want to keep GENIAC after two weeks 
you can return it for full refund plus ship- 
ping costs.. 

A MACHINE THAT PLAYS 

NIM 
Yes every GENIAC® comes complete with 

the materials and circuits for wiring up a 
machine that plays NIM. No extra charge. 
See article in January Popular Electronics. 

Some Firms and Institutions 
that have ordered GENIAC: 
Allis-Chalmers 
Remington -Rand 
International 

Business 
Machines 

Wheeldex Mfg. Co. 
Manuel Missionary 

College 
Los Angeles 

Public Schools 
Kansas State 

University 
Duke University 
Coral Gables 
Bell Telephone 

Laboratories 

Walter V. Clarke 
Associates 

Barnard College 
Westinghouse 

Electric 
Phillips 

Laboratories 
General Insurance 

Co. of America 
Lafayette Radio 
Rohr Aircraft Co. 
Albert Einstein 

Medical College 
Naval Research 

Laboratories 

DEPT. PE4SA 

NEW-A MACHINE THAT COMPOSES 

MUSIC 
Our amazing machine that composes music was 

designed by one of the people (a sixteen year old 
boy) who bought the GENIAC® to learn how to 
design computers. Use it to make up your own 
tunes automatically with the GENIAC® computer 
kit, 1958 Model. 

Other machines you can build with your 
1958 Model GENIAC ® Computer Kit. 

Machine for a Space Ship's Airlock-Special Combination Lock-Adding-subtract- 
ing-multiplying and din iding machines-Comparing and reasoning machines-Intel- 
ligence t eating machines-Uranium Shipment and the Space Pirates Machine to 
play Tic-Tae-Toe-Translator from binary to decimal and dozens of ethers. 

What Comes With Your 1958 Model GENIAC? 
Back, shown in picture: parts tray: guaranteed long lasting American Manufacture 
bulbs: porcelain sockets: special wipers and contacts; tools, battery; uniquely de- 
signed holder plus seven booklets and publications including: 61 page GEls IACII 
manual: full length honk: Minds and Machines 
describing computers. robins. and automation: 
GENIACT: Wiring Diagrams: Beginners Manual 
for the person who has little or no knowledge of 
circuits; (:t'Nl.1C0 Study Guide-the equivalent 
of a full course in computer fundamentals. lists 
additional readings: :aid exclusively In 1950 Model 
G P:NIAC(u, Symbolic Logic and Circuits Design 
by Claude Shannon. 

SEND for your GENIAta now. At only 919.05 
a bargain. Comes complete with over 499 parts 
and components. 7 Rooks and manuals. We guar- 
antee that if you do not avant to keep GENIAC 
after two weeks you can return It for full refund 

Ki-Only 
1995 

(Add $1.00 W. of Miss. 
$2.00 Outside U. S.) 

OLIVER GARFIELD CO., INC. 
126 LEXINGTON AVENUE NEW YORK 16, N. Y. 

POPULAR ELECTRONICS is published monthly by Ziff -Davis Publishing Company, William 8. Ztfr. Chatrrnan of the Board (1946- 
19531, at 64 E. Lake St.. Chicago 1, Ill. Entered as second class matter August 27. 1954 at the Post Office. Chicago. Illinois. 
Authorized by Post Office Department. Ottawa. Canada. as and class matter. SUBSCRIPTION RATES: One year U.S. and 

possessions, and Canada $4.00; Pan-American Union countries $4.30, all other foreign countries $5.00. 
3 
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COYNE offers 

LO -COST 

111.1111 IliCo 
11 

. of 

PROFITABLE 
WORK 

"1 r 

Spare Time 4T HOME -° 

_:: 
Taining.iri 

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

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

. \ `ELECTRCAL ' SCHOOL 
A TECHNICAL TRAD E INSTITUTE OPERATED 

NOT FOR PROFIT 
SOC S. Pauline Street, Chicago 12, Dept. 48-H2 

8. W. 000NE.Ir.. 
~dent 

P 

Coyne-the Institution behind this train- 
ing... tha largest, oldest, but roaleeel 
res identiaf,,hooi of its kind. Founded 

6 
LL 

% YOU CAN QUICK-IY`4 
BE DOING INTERESTING ¿ 

. ... LIKE 
iHIS 44.1' 

seo.dea44/20« 104 que 
Boah 
and full details, 
including easy 
Payment Plan. 
No obligation, no 
salesman will call. 
r 

COYNE Television 
Home Training Division 
500 S. Paulina St., Chicago 12, III. 
Dept.48-I12 

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

Name 

Address 

City State 

/ These men are getting practical training in .. 

EL ECT R I C.I TY Train in Great Shops of 
"..4n:$3,10. 

-r- 

1101. ELECTRONICS 
f- 

rx ' t t 
ON REAL 

A.C. and D.C. Motors 
Generators 

Switchboards 
Controllers 
Appliances 

Electronic Units 

TELEVISI 
COLOR -TV 

ON REAL 

i^oa 

Television 
d1 Receivers 

Including Color TV 
AM and FM Radios 

Auto Radios 
9 Test Equipment 

in Chicago-Prepare for a better job and a real 
future in TOP OPPORTUNITY FIELDS. 
Train on real full-size equipment at COYNE 
where thousands of successful men have trained 
for nearly 60 years-largest, oldest, best equipped 
school of its kind-est. 1899. Trained instructors 
show you how, then do practical jobs yourself. 
No previous experience or advanced education 
needed. Employment Service to Graduates. 
START NOW-PAY LATER-Liberal Finance and Pay- 
ment Plans. Part-time employment help for students. 
GET FREE 800K-"Guide to Careers in ELECTRICITY 
-ELECTRONICS and TELEVISION-RADIO"-no 
obligation; no salesmen will call. Vets and Non -Vets 
get vital facia now. 
Coyne Electrical School 500 So. Paulina Street 
Charered Not For Profit Chicago 12, Dept. 48-2C 

MAIL COUPON TODAY! 
COYNE ELECTRICAL SCHOOL 
500 5. Paulina St., Chicago 12, III., Dept. 4 8-2C 
Send BIG FREE book and details of your training offer 
by return mail. I am interested in: 

Electricity -Electronics Television -Radio 

Name 

Address 

City State 

Mal MUOEM ~.1r_a 
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HOW TO BUILD A 

Transistorize 
40 -watt supply 

l. 

Easy to build, this modern power supply 
is as big in performance as it is little in size. 
Two CBS 2N256 power transistors, operat- 
ing from a 12 -volt battery, deliver 450 and 
250 volts simultaneously. Combined output 
is 40 watts continuous service. 

Features: compact and light ... 85% effi- 
cient ... instant -starting ... cool -running ... 
long-lived. No moving parts ... vibration - 
less, noiseless and troublefree. You'll find 
this supply ideal for mobile or portable trans- 
mitter and/or receiver, sound system, etc. 

Free Bulletin E-279 gives complete how -to - 
build -it details. Gel it today with your 2N256 
transistors from your CBS Tube distributor. 

s S 

2N256... $1.50 

2N255... $1.35 

CBS-HYTRON 
Semiconductor Operations, Lowell, Mass. 

A Division of 
Columbia Broadcasting System, Inc. 

DEPARTMENTS 
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POP'tronics Bookshelf 18 
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Tips and Techniques 30 
Tools and Gadgets 36 
Transistor Topics Lou Garner 68 
After Class 77 
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Kit Builder's Korner 87 
Short -Wave Report Hank Bennett 90 

COMING NEXT MONTH 
(MAY) 

r; ... 

,POPULAR = 
ELECTRONICS 

. 

(ON SALE.APRIL 22) 

Target practice without noise, smoke or bul- 
lets can be accomplished by nimrods using 
the electronic equipment shown on the cover 

'of our May issue. The gun shoots a quick 
burst of light when the trigger is pulled and, 
if your aim is good, the beam hits a photo- 
electric cell mounted at the bull's-eye. Then 
transistors and a thyratron go to work and a 
light flashes or a bell rings. Miss, and nothing 
happens. 

How to . . . make a "Half -Pack" transistor 
radio . . . put a public address system to 
work . . . make disc records . . . substitute 
capacitors . . . these are only a few of the 
other articles that will be in the May issue. 

IN THIS MONTH'S 

RADIO & TV NEWS 
(APRIL) 

The Complete TV Remote Control 
Audio Operated Switch 
Simple Transistor Keyer Unit 
"Mobile-Dip"-a Portable Grid -Dip Meter 
The Weakest Link-First or Last? 

6 Always say you saw it in-POPULAR ELECTRONICS 



He who is fortunate enough to own the Garrard 301 Transcription Turntable 
and the Garrard TPA/10 Tone Arm can enjoy the unique pleasure of 
knowing that his is the finest ... the handsomest ... record -playing 
combination in the entire high fidelity galaxy. 
A pair of great products... great 
because they reflect 35 years 
of skill and the standards + 
of leadership. No gadgets... 
no compromises...only 
the rime -proven features 
which guarantee 
continuing, undeviating 
excellence. 

There's a Garrard 
for every 

high fidelitysysteae: 

' WORLD'S FINEST 
RECORD PLAYING 

EQUIPMENT 

Model 301 
p o0rt!sot Not 
TRANSCRIPTION TURNTABLE 

Features continuously variable control of each 
speed ... the record can be "tuned" to match 
a musical Instrument 
Heavy-duty 4 -pole siaded motor is entirely 
Garrard -built 
Cast aluminum turntable is a full 61/2 lb.... 
dynamically -balanced 
Motor and connected levers are completely iso- 
lated from unit by an exclusive damping system 
of tension -compression springs 
Exclusive built-in pressure lubrication system 
Performance of each 301 is certified with a 

written individual test card $89.00 

Model TPA/10 
TRANSCRIPTION 

TONE ARM 

Built to insure professional quality perform- 
ance, with traversing and vertical friction re- 
duced to absolute minimum by special cone - 
type ball -bearing pivcts, as in the finest chron- 
ometers 

Takes any cartridge 
Fits into more installations than. any other pro- 
fessional tone arm, since it is adjustable in 
length and tracking angle ... plays up to a 

full 16" record 

Simple to install, with specially designed tem- 
plates $24.50 

Model RCOO 

A-5 ed Suer 

Changer 
l 

Ch 
$07.50r 

Model RCA, 
4 -speed Deluxe 
AuIo Manuol 
Changer 
$54.51) 

Model RC121/11 
4.Speed Mixer 
AMo-Manual a/ Changer 
$42.00 

Model T MN II 
4 -Speed 
Manual Player 
$32.50 

For Information Write Dept. 2D-358 GARRARD SALES CORP., Port Washington, N. Y. 

April, 1958 7 



High School Graduates: 

A.S. DEGREE IN 2 YEARS! 
For 'a high -pay career, security, interesting work, advancement . . . ELECTRONICS, America's 
fastest -growing major industry, has more to offer 
you than any other field. Accelerated crash pro- 
grams in Missiles and Satellite development, plus 
increased emphasis on scientific research, de- 
mand additional thousands of technically trained 
men. Central's practical course, designed for the 
man whose time and budget require maximum 

aining at minimum cost, will qualify you for 
aluable Associate of Science Degree and im- 
ediate employment in only two years. (For an den greater savings, you may complete first 

yeiib by Nome Study .:. without giving up pres- 
s eat ,occupation.) Housing assistance . . part- :denm loyment available. New resident class lefgrrns ry eight weeks. 

APPROVED 

FOR 

VETERANS 

Send for FREE book shown above. It will tell 
you all about Electronics . show you the wide range of careers open to trained men. Check the 
positions held by these recent Central grads: 
Paul Stewart. INSTRUMENT TECHNICIAN. Atomic Energy 
Commission; Wayne Lewis, FIELD ENGINEER, I.B.M.; Vince 
Kyles, LA BORATORY ENGINEER. Thompson Products; 
Harold Baert. STUDIO ENGINEER, WCCO-TV; Herbert 
Gannce. TECHNICAL WRITER, Collins Radio. 

Over 50,000 successful graduates since 1931 

Clip and Mail TODAY - No Obligation! 
ELECTRONICS DIVISION-Central Technical Institute 
Dept. A-48, 1644 Wyandotte St., Kansas City 8, Mo. 

(Offering engineering technician currleúla accredited 
by Engineers' Council for Professional Development.) 

Tell me more about how Central training can qualify ME for 
a highpay Electronics career. Check special interest below: 

Radio O Engineering O Technical Drafting 
o Television O Atomic Energy O Armed Forces 

Electronics O Radar Civil Service 
Guided Missile O Aviation O Own Business 

O Other 
Home Study with 14 Kits of Equipment. 

O Resident Training In Kansas City. 

Nome Age 

Address 

City 

Store County 

Year graduated from High School 

Korean Vets, give discharge date 
111 Mil MI CID CID IMO -M CID Ole ---Ittttt 

t CARL 
11:t r. 

JERRY - 
. By. JOHNT.FRYE , 

Little Drops of Water 
IT IIAD BEEN the warmest spring day so 

far, and now in the late afternoon the 
mercury was still standing in the high 
seventies as Carl skipped down the outside 
steps leading to the basement laboratory of 
his friend, Jerry. Carl stopped short in the 
open doorway and looked in amazement at 
his pal seated on the worn leather couch. 

Jerry, taken by surprise, was a study in 
frozen animation. Clutched in his hand was 
a short metal rod with a silvery disc about 
an inch and a half in diameter fastened at 
its edge to the rod. A wire went from the 
handle to a small box resting on his knees, 
and another wire from this box was wrapped 
around the index finger of his left hand. 
Jerry's protruding tongue was pressed firm- 
ly against the metal disc; and with his 
slightly bulging eyes, he looked for all the 
world like a chubby gargoyle. 

"Yank in your revolting -looking tongue 
and tell me what's going on here," Carl de- 
manded. "What's that you're licking?" 

"Why I supposed anyone would recog- 
nize an electronic popsicle," Jerry replied. 

"Electronic popsicle'." 
"Sure. You know how you get a taste sen- 

sation when wires from a cell are touched 
to the tongue. Well, this afternoon I got to 
thinking about it and wondering if different 
polarity produced different taste; s -o -o -o, I 
decided to find out. There's just a flashlight 
cell with a reversing switch in this little box 
so I can give my popsicle a positive or a 
negative flavor at will." 

"Could you tell any difference?" 
"Before I had time to find out, a certain 

big ox came barging in." 
"Okay, okay; but lay aside that elec- 

tric pacifier of yours and come on over and 
look at the automatic window -closer I've 
spent all day rigging up." 

JERRY followed his friend across the back 
lots and up the stairs to Carl's room. As 

they stood in front of the open window, Carl 
said slowly : "I don't know if I can explain 
how this thing works. It's pretty com- 
plicated." 

"Try me; I'm very bright," said Jerry. 
"Okay. See that little rectangular thing 

d 

8 Always say you saw it in-POPULAR ELECTRONICS 



 

Model (simplified) illustrates basic structure of magnetic "Twistor" memory-magnetic and copper 
wires interwoven as in a window screen. Twisted condition of the magnetic wire shifts preferred di- 
rection of magnetization from a longitudinal to a helical path. One inch of twisted wire, thinner than 
a hair, can store as much information as ten ferrite rings. "Twistor" was invented at Bell Laboratories 
by Andrew Bobeck, M.S. in E.E. from Purdue University. 

New twist in memory devices 
An ingenious new kind of magnetic 

memory has been developed by Bell Lab- 
oratories scientists for the storage of digi- 
tal information. Known as the "Twistor," 
it consists basically of copper wires that 
have been interwoven with magnetic wires 
to form a grid. 

"Twistor" gets its name from a charac- 
teristic of wire made of magnetic material. 
Torsion applied to such a wire shifts the 
preferred direction of magnetization from 
a longitudinal to a helical path. This 
helical magnetization has been applied to 
produce a magnetic storage device of un- 
precedented capacity for its size. 

In a magnetic memory, information is 

stored by magnetizing a storage element. 
In conventional memories the storage ele- 
ments consist of rings of ferrite. In the 
"Twistor," they consist of tiny segments 
of hair -thin magnetic wire. At each inter- 
section of the grid, one such segment is 
capable of storing a binary digit. 

The "Twistor" is simple and economi- 
cal to fabricate, and its minute energy re- 
quirements are easily supplied by transis- 
tor circuits. Bell Laboratories engineers 
see important uses for it in future tele- 
phone systems which demand the compact 
storage of much information, as well as in 
digital computers for civilian and military 
applications. 

BELL TELEPHONE LABORATORIES 
WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 

April, I958 



CIfl 'leads in Quality Electronic 
I, est Equipment,- at Lowest Prices! 

l0 

NEW! EMC Model 301 
Speedi Tube Tester 

Precision crafted for 
checking tubes in seconds. 
Only 2 settings to make. 
Checks for shorts, leak- 
ages. and quality. Over 375 
tubes now listed, includ- 
ing OZ4 tube. New listings 
available. Saves precious 
time and quickly pays for 
itself. Also available with 
71/2" meter. 
Model 301 P , illustrated 
with 41/2" plastic front meter, in oak carrying case, $47.50; In Kit Form, $33.20. 
Model 301C, Sloping Counter Case, $46.50; Kit, $32.60. Model PTA, Picture Tube Adaptor (to check and rejuve- nate picture tubes) $4.50 

s 
, . 

1' 409!*,jit] 
«11 

NEW! EMC Model 108 
Nandi Tester 
The only appliance and auto battery 
tester in its price class to use a . 

D'Arsonval, instead at an iron vane 
type meter. You get exclusive advan- 
tages of maximum accuracy, maxi- 
mum scale length, and minimum 
battery replacement cost ... at no 
extra cost. Complete with test leads 

and instruction manual. Wired, 
$15.95; In Kit Form, $12.95. 

NEW! EMC Model 905.6A L--, 
` 

Battery Eliminator, Charger, é `r;+ 
and Vibrator Checker `~-.,; 

Ai A MUST for auto radio service. ,. 
Features continuously variable f4 voltage output - in either 6 or 
12 volt operation. Checks all 6 
or 12 volt vibrators. Model 905- 4, 
6A (Comb.) wired, $67.90; Kit, 
$44.90. Model 905, Battery 
Eliminator and Charger (only) Wired, $37.50; Kit, $28.90. Model 906, Vibrator Checker (only) Wired. 
$31.80; In Kit Form, $17.05. 
NEW! Model BEA, Battery Eliminator Adaptor (for Transistor Radio Checking) Wired, $9.70 

Yes, tell me more, send me-FREE-a detailed catalog 
of the complete EMC line. 

NAME 

STREET 

CITY STATE_ 

EMC 

PE -4 

Electronic Measurements Corp. 
625 B'way New York 12, N. Y. 
Ex. Dept. 370 B'way, N. Y. 13 

Carl & Jerry (Continued, from page 8) 

Out there on the edge of the garage roof? 
It's a moisture -sensing unit. Actually it's 
just a sheet of tin foil glued to a piece of 
insulation with a very narrow zigzag strip 
cut out of the foil so that the sheet is sep- 
arated into two pieces. Binding posts make 
connection with each half of the foil. That 
shielded, rubber -covered wire leads from 
the sensing unit up to this little gadget here, 
and this flashlight battery maintains a small 
potential across the two pieces of the foil. 
Am I getting through to you so far?" 

"I read you loud and clear. Carry on." 
"If a drop of rain water falls so that it 

bridges the tiny gap between the sections of 
the foil, the battery drives a small current 
through the conducting water. The current 
is amplified by the little transistor and 
causes this sensitive single -pole double - 
throw relay to pull down and close the bot- 
tom set of contacts. That applies current 
to the small reversing motor which, in turn, 
drives this speed -reducing gear train that 

- turns this shaft made of a piece of broom - 
handle. Sash cord is wrapped around the 
broom -handle and works over the little 
pulleys fastened to the top of the window 
frame so that when the motor runs one way 
it pulls the window down. When it turns in 
the other direction it pulls the window up." 

"But does it work ?" 
"Does it ever! Just let me show you." 

AS HE SAID THIS, Carl picked up a glass 
of water from the dresser and made an 

... Jerry's protruding tongue was pressed firmly 
agairíst the metal disc; and with his slightly bulg- 
ing eyes, he looked like a chubby gargoyle .. . 
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Carl & Jerry (Continued from page 10) 

expert toss of the contents so that some. of 
the water splashed on the sensing unit. In- 
stantly there was a loud whirring noise, and 
the window slammed shut with a bang. 

"What stops the motor after the window 
is down?" Jerry exclaimed. 

"See this switch here on the casing? It's 
operated by the two little nails driven in 
the top and bottom of the sash. Notice that 
when the window comes clear down a nail 
flips the switch one way. That cuts the 
current off the pull -down winding of the 
motor and connects the pull-up winding so 
that current will go to it when the tran- 
sistor -operated relay releases and the top 
contacts close. When the window is opened 
wide, the switch is flipped back by the other 
nail so that current is cut off the pull-up 
winding and everything is ready for the cur- 
rent to go to the window -closing winding 
when the relay armature is pulled down 
again. So the window will close when it 
starts to rain, and when the rain-" 

As though on cue, there was a repetition 
of the whirring noise, and. the window shot 
to the wide-open position. 

"The water has dried off the sensing 
unit," Carl explained. 

"Carl, that is a slick contraption," Jerry 

applauded, "and I'm going to fix up one for 
my room, too. Right now, though, I've got 
to eat supper. How's about taking in that 
show at the 'State' tonight?" 

"Fine. I was going to suggest that myself. 
See you about seven." 

"Okay, and I'm going to take along my 
water pistol and give that nasty -tempered 
little dog at the corner of Spear and Ninth 
Street a surprise when he runs out and tries 
to bite us. Unless someone breaks him of 
that habjt, he's really going to harm some 
kid one of these days. Water won't hurt 
him, but I know he hates it." 

But the boys were doomed to disappoint- 
ment. The little terrier did not show up to 
snarl at their ankles, even though they went 
around the block three times in the hope 
of tempting him out. Like most dedicated 
teachers, they were very eager to impart a 
needed lesson! 

THE SHOW was a double feature; so it 
was quite late when it was over. Being 

none too eager for their parents to know 
the lateness of the hour, they walked very 
softly on the - grass between their two 
houses, staying in the deep shadows. Just 
as they were preparing to part and steal 
quietly in their respective back doors, Jerry 
clutched Carl's arm and pointed at a ladder 

New Transcription -Type 
Tone Arm Makes Collaro 
World's First True 
High Fidelity Changer 

L. 
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CHANGER, with features of the finest pro- 
fessional equipment. 
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records in a stack remains virtually con- 
stant at less than' a gram 'of difference, 
compared to 4 to 8 grams on conventional 
changers. Vertical and horizontal friction 
are reduced to the lowest possible level, 
insuring longer life for records and styli. 

In its superb performance, the new Collaro 
Continental, Model TC-540, meets the rigid 
requirements for high fidelity equipment, 
offering professional quality at a record 
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fór EASY LISTENING? 
NOW YOU CAN HAVE EASY 
LISTENING at a LOW COST 

Easy listening-velvet smooth 
response over the entire audio 
range-that's what you get in 
a new Utah Unidrive Coaxial 
High Fidelity Reproducer. 
Engineered for exceptionally 
fine frequency extension of both 
the bass and extremely high 
registers-a Unidrive will give 
you unsurpassed tonal quality -with minimum distortion-a 
velvet smoothness that is a rev- 
elation and a real pleasure tó hear. 
The Utah Unidrives are unique 
in design and assembly tech- 
nique. A single, high efficiency magnet drives two perfectly 
matched and balanced high and 
low frequency cones with 
mechanical crossover, to achieve an efficiency heretofore unat- tainable in conventional designs. 
A newly developed skiver roll 
cone treatment immeasurably 
increases speaker lifetime. 

See and hear the new Utah Uni- drives at your dealers today. Avail - 4.* able in six models and five sizes - 
6 X 9", two 8", two 12" and 15". 
Starting of the unbelievably low 
price of only $15.95. 

'RADIO..PRODUCTS 
CORPORATION 

HUNTINGTON; INDIANA 
Expt. Dept. Fidevox International, Chi., 111. 
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Carl & Jerry (Continued from page 12) 

leading up to Carl's wide-open window. 
"Holy cow! Someone's been burgling the 

house!" Carl gasped. 
"Yeah, but the question is : is he still in 

there or has he gone?" Jerry whispered. 
"Let's go in my house and call the police." 

Before they could turn away, they heard 
a slight noise at the window, and in the 
faint illumination of the alley light they 
could make out a dim form swinging a leg 
over the window sill. 

"He's going to get away," Carl groaned. 
The shadowy figure got both feet on the ladder and then turned around and leaned 

back inside the room to pick up something 
from the floor. At that instant Jerry pulled 
his water pistol from his pocket. 

"Are you nuts?" Carl hissed. "Put that thing away. You can't fool anyone with it." 
Without replying, Jerry pulled the trig- 

ger; and a silvery spray arched through the aír and fell on the roof of Carl's garage. 
Instantly there was a whirring sound from the top of the ladder and then a loud grunt. The window had come squarely down across the small of the burglar's back and pinned him to the sill. The whirring continued as the motor kept grinding away with the sash 
cord undoubtedly slipping on the broom - 
handle. 

In a flash Carl darted forward and pulled 
the ladder from beneath the wildly waving 
feet. At the same time Jerry bolted into his 
house to call the police. When he got back 
outside, the burglar's feet were still kick- 
ing futilely at the siding, and Carl had gone 
inside to alert his family to the situation. A 
squad car jerked to a halt in front of the 
house and two policemen piled out of it. 
One accompanied Jerry and Carl up to the 
latter's room while the other took up a 
position beneath the window. 

IT WAS A STRANGE sight that flashed 
on when Carl snapped the light switch in 

his bedroom. Half in and half out of the 
window was a rat -faced man whose arms 
were flailing the empty air like the flippers 
of a turtle lying on its back. On the floor 
in front of him rested a pillow -case bulging 
with his loot. 

"Get me out of here," he pleaded. "This 
thing is cutting me in two." 

Gingerly Carl edged around until he could 
work the limit switch and then raise the 
armature of the relay manually so that the 
window released its victim. The policeman 
hauled him into the room by the collar and 
snapped a pair c,f handcuffs on his wrists. 

"You boys have a real prize here," the 
officer remarked. ',This is none other than 
Ghost Gargan, one of the slipperiest second - 
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Carl & Jerry (Continued from page 14) 

story men ever to grace a prison cell. How 
on earth did you ever trap him?" 

Quickly the boys explained the operation 
of the automatic window. The other officer 
had come up by this time, and when they 
had heard the whole story, the two police- 
men laughed and slapped each other on the 
back until tears came into their eyes. 

"Oh, wait until we tell this!" one of them 
gasped. "The great Ghost Gargan taken by 
a couple of kids with a water pistol!" 

"So, okay, you wise guys," Ghost snarled; 
"but just remember it don't make you 
badge-toters look too good either. You 
couldn't catch me. And I've got news for 
you : kids are smarter now than they used 
to be. Take these punks for instance. You'd 
think they would be going around letting 
air out of tires, tin -canning dogs, breaking 
windows, and doing other things like that. 
But are they? Oh, no! Not these two! 
They're fooling around with this electronic 
jazz, keeping a man from making a living." 

"Never underestimate the power of H20," 
Carl said smugly as the officers started to- 
ward the door with Gargan between them. 
"Remember that little rhyme about : 

`Little drops of water, 
little grains of sand 

Make the mighty ocean 
and the mighty land.'" 

"Come on; let's go to jail," Gargan 
groaned. "I've had all I can take." 3p 

"SC.- _ .. 

e1iilt ;i 
ü .. (;,:,, 

I 

Half in and há(flpy4,of,;the window was a rat - 
faced man whose arms iieré{lailing the empty air.. . 
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NEW RECORD CHANGER 
ACHIEVES HIGH FIDELITY 
TURNTABLE PERFORMANCE 

GLASER-STEERS 

GS 9e49eieit 
offers fully automatic operation 
and added record and stylus protection 
At last, the quality performance of a turntable has been combined with flawless record handling convenience. The result is-the new Glaser -Steers GS Seventy Seven. Wow and flutter are virtually non-existent. Rumble, for all practical purposes, has been eliminated,and auto- matic features such as the amazing 'SPEEDMINDER' mark the GS -77 as the most advanced record changer of our time. 
SPEEDMINDER' does your thinking - prevents you from using the wrong stylus with your records; selects the correct turntable speed ... and intermixes and plays 33 and 45 rpm records automatically, without regard to size or sequence. 
Another important GS -77 feature is that the turntable pauses during change cycles and doesn't resume motion until next record has come into play position and stylus is in lead-in groove. This eliminates record surface wear caused by grinding action of record dropping on mov- ing disc - a common drawback in other changers. 
Other GS -77 features include - CHANGE CYCLE - only 5 Seconds - fastest in the field. MOTOR - 4 -pole induction; dynamically balanced, hum shielded and shock suspended. ARM - acoustically isolated; has vernier adjustment for stylus pressure, and convenient finger lift for manual play, as well as indicator to facili- tate location of stylus on groove; variation in stylus pressure between first and tenth record is less than 1 gram. MUTING SWITCH & R/C NETWORK - maintains silence except when record is being played. IDLER - automatically disengages in 'off' position to prevent flat spots. PRE -WIRED for easy installation, replaces most other changers. 
The new GS -77 is absolutely jamproof. A single knob controls all automatic and manual speed operations. 
$59.50 less cartridge and base (base illustrated. $9.60). See and hear the new GS -77 at your local high fidelity dealer, or write for further information. Dept. PE -4 

GLASER-STEERS CORPORATION 20 Main Street, Belleville 9, New Jersey In Canada: Glaser -Steers of Canada, Ltd., Trenton, Ontario. Export Div.: M. Simons & an Co., Inc., New York 7, N. Y. 

4?: OP'tronics 

BOOKSHELF 
"COMMERCIAL RADIO OPERATOR'S 
LICENSE GUIDE-Elements I and 2" by Martin Schwartz. Published by American 
Electronics Co., 1203 Bryant Ave., New 
York 59, N. Y. 48 pages. Soft cover. 75 cents. 

This is the first of a series covering the 
elements of the FCC Commercial Radio 
Operator's License Examinations. In addi- 
tion to giving a complete answer for each 
one of the FCC study questions, the book 
also contains sample FCC practice examina- tions using multiple-choice type questions. 

Recommended: To all "boning up" for 
Elements 1 and 2 of the Commercial Li- 
cense exams. 

"1958 TEST EQUIPMENT ANNUAL" edited and published by Howard W. Sams & Co., Inc., Indianapolis 5, Ind. 116 pages. Soft 
cover. $1.00. 

Published annually by the Sams Com- 
pany, this latest edition is a gold mine of 
information for those contemplating the 
purchase of new or replacement test equip- 
ment. You'll find specifications listed for 
over 350 different items, ranging from a 
49 probe connector to a $725 tube tester. Test equipment available in kít form only has not been included, however. In addi- tion to the product listings, there are 
sections devoted to general use of test equipment and special articles on trouble- 
shooting, alignment and maintenance. 

Recommended: to the electronic beginner wishing to compare specs' and to the serious serviceman who wants to know what's available to the trade. 

GA 

"PRINCIPLES OF ELECTRICAL MEAS- 
UREMENTS" by H. Buckingham and E. M. 
Price. Published by Philosophical Library 
Inc., 15 East 40th St., New York, N. Y. 
600 pages. Hard cover. $15.00. 

Problems of electrical measurement are 
becoming the concern of industrial and 
mechanical engineers. As automation gains 
headway, it is more and more necessary 
for the industrial engineer to understand 
the electronic principles and techniques 
his machines "use" to accept and convey 

t4 
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SeeTkelest. ; i r gm Build! 
SEE THE AMAZING 

ALLIED knight=kits 
IN THIS EXCITING ELECTRONICS CATALOG 

FREE'se ñd for it now 

18 -Watt Amplifier 
30 -Watt Amplifier 

25 -Watt Amplifier 

20 -Watt Amplifier 

10 -Watt Amplifier 

knight -kits: 
II BEST BUY 

HI-FI 
KITS 

. FM -AM Tuner 
FM Tuner 
Preamplifier 

2 -Way Speaker System 

3 -Way Speaker System 

.- 

II P 

Capa- citor Checker 

R/C Tester 

Transistor Checker 

Flyback Checker 

Battery Eliminator 

knight -kits. 
BEST BUY 

INSTRUMENT 
KITS 

5" Oscilloscopes 

Vacuum Tube Voltmeter 

Tube Tester 

. VOM's 

RF Signal Generator 

Signal Tracer. 

Audio Generator 

Sweep Generator 

R/C Substitution Boxes 

Voltage Calibrator 

404 -PAGE ALLIED CATALOG 

Send for this value -packed catalog 
featuring the complete ALLIED KNIGHT -KIT 

line, as well as the world's largest stocks of 
everything In Electronics. You'll want this 

yaluable, money -saving Buying Guide. 

WRITE FOR YOUR FREE COPY TODAY 

April, 1958 

\ THERE'S A knight -kit FOR EVERY NEED 

LOWEST COST. EASIEST.TO BUILD 

LATEST DESIGN FINEST QUALITY 

to-/i'Yoursalf: SAVE UP TV UM 

knight -kits: 
BEST BUY 

HOBBY 
KITS 

"Space -Spanner" Radio 5 -Transistor Portable 

"Ocean -Hopper" Radio. 2 -Transistor Pocket Radio 

"Ranger" Superhet Radio Transistor Lab Kit 

2 -Way Intercom 1 -Transistor Radio 

Electronic Lab Kits Photoelectronic System 

Crystal Set Electronic Photoflash 

Wireless Broadcaster Phono Oscillator 

All -Band Ham Receiver 

Self -Powered VFO 

100 kc Crystal Calibrator 

knight -kits: 
BEST BUY 

AMATEUR 
KITS 

50 -Watt Transmitter 
RF "Z" Bridge 

Code Practice Oscillator 

AL L1 E D. R A°D 1 W.' 
ALLIED RADIO CORP., Dept. 140-D8 
100 N. Western Ave., Chicago 80, Ill. 

Send FREE 1958 ALLIED 404 -Page Catalog 

Name 

avAddress-__ 

City Zone-State . 

..: 
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Bookshelf (Continued from page 18) 

information. This volume includes discus- 
sions and examples of the application of 
oscilloscopes, bridges and a number of less 
familiar instruments. 

Recommended: to those interested in the 
application of laboratory measurement 
techniques to the industrial domain. 

SS> 11J 

"TV TUBE SUBSTITUTION AND TROUBLE 
CHASER CHART" compiled by H. G. Cisin, 
Amagansett, N. Y. Chart, 35 cents. 

This chart performs three functions. As 
a picture guide, it shows at a glance 22 
common picture faults due to tube trouble. 
As a TV tube trouble chaser, it shows 
which tubes to test; and it also indicates 
tube substitutions where exact types are 
not available. Over 256 different types of 
tubes are listed. 

Recommended: to all P.E. readers, who 
may obtain a copy at the special price of 
10 cents by writing directly to H. G. Cisin. 
Say you saw it in POPULAR ELECTRONICS. 

Free Literature Roundup 
You'll find information on the new poly- 

merized and tri-polymer cones used in the 
Hartley 217 full -range speaker and the 
Hartley-Luth "Holton" speaker system in 

new illustrated folders published by Hart- 
ley Products Co., 521 E. 162nd' St., New.. 
York 51,' N. Y. Details and illustrations of 
this company's complete line of cabinets, 
including some new designs, are included. 

University Loudspeakers' complete line 
of high-fidelity speaker systems and 
factory -assembled enclosures is covered in 
a new brochure. Styling features of each 
cabinet are presented and the acoustic de- 
sign is discussed. Technical specifications 
of the speaker components are also given. 
Write to University Loudspeakers, Inc., 80 
S. Kensico Ave., White Plains, N. Y., for 
your copy. 

Photos, schematic diagrams and detailed 
descriptive data on the Viking amateur 
equipment and accessory line are presented 
in Catalog #957 (28 pages) available from 
E. F. Johnson Co., Waseca, Minnesota. 

A new catalog describing the Karlson 
Ultra -Fidelity line of loudspeaker enclos- 
ures has recently been issued by Karlson 
Associates, Inc., 1610 Neck Rd., Brooklyn 
29, N. Y. Models ranging in price from the 
$26.70 bookshelf -type unfinished model to 
the $249 console for 18" speakers are il- 
lustrated. All cabinets feature newly pat- 
ented Karlson acoustic transducer. 30 

Here's the Hobby 
As New as Earth Satellites! 

NOW YOU CAN BUILD - 

RADIOS-MOTORS- RELAYS 
an 

rnrr a Me, 
0 

nkrene,r I+ene 

YOU'VE READ ABOUT SOLAR B 

typesS 
ON EARTH SATELLITES!... now solar 

FREE PLANS' 
batteries can power devices of all types for you! Beginners, hobbyists, engineers, 
everyone with a basic knowledge of electronics can have hours of fun and gain first. 
hand experience in the new science of harnessing solar energy...the power source of 
the future! Leading electronic parts distributors carry a complete line of precision- for the radio shown and other interesting 
made photovoltaic instruments that directly convert light into electrical energy. Best devices will help you get started. Ask for the of all-they are not expensive, and with proper care will last indefinitely. Start this 
new hobby-today. It's easier than you think-and tun-to put the sun to work for 
you! It's the newest hobby under the sun! 
THIS 84 PAGE BOOK TELLS HOW SUN BATTERIES AND $ 50 PHOTOCELLS WORK -GIVES PLANS FOR MANY PROJECTS k'heAtcxeal3:) . . 

Packed with information, this book gives basic theory and applications. Completely illustrated, 
it contains wiring diagrams and plans-every detail necessary to build many interesting devices. 

"PROJECT OF THE MONTH" 

At your electronic 
parts distributor! 

/aS 

(-40' 
ás 

$'SO 
.7 

1.otsc 

SPECIAL OFFER, The book and the B2M Sun Battery for only 12.85 at your distributor 
20 Always say you saw it in-POPULAR ELECTRONICS 

INTERNATIONAL RECTIFIER CORP. 
B2M SUN BATTERY 0, .Ir This is the famous B2M you've read about in leading pop- 
ular magazines. In bright sunlight 110,000 tt. candles! 
this battery will deliver 2 milliamperes at 250 millivolts 
under optimum conditions. 

A 52.50 value for only 

BUT THE B2M, THE BOOK AND 
ALL OTHER COMPONENTS REQUIRED 

AT YOUR FAVORITE ELECTRONICS 

PARTS DISTRIBUTOR. 

It you are unable to locate them in 

your area, send check or money order to 

INTERNATIONAL RECTIFIER CORPORATION. 

EL SECUNDO, CALIFORNIA. 



It's NEW! Send for this FREE Booklet today! 

i See what can be yours in the rapidly 
expanding field of .. . 

ELECTRONICS 
INCLUDING: GUIDED MISSILES RADAR 

INSTRUMENTATION COMPUTERS l 

AUTOMATION ASTRONAUTICS 

SERVO -MECHANISMS 

AERONAUTICAL ELECTRONICS 

TELEMETERING COMMUNICATIONS 

MANUFACTURING TELEVISION 

BROADCASTING 

Electronics offers you a 
Better Job 
Better Pay 
Promotion 
Greater Security 
Greater Confidence 
Better Living For 
You And Your Family 

All these benefits can be yours if you act 
now! Take that first step this minute- 
No obligation whatsoever! Write 
Capitol Radio Engineering Institute, 
Dept. 124-E 3224 -16th St., N.W., 

Washington 10, D. C. 

" 

ñwvW,117r1d ódY, 
ño.a-_ 

-'. EILÉCTRI »TIC' S . 

a I. 

Mr 
RAOAR OUIOEO MIS BtLEe SERVOS_ 

° tCOMPUTERS AEIIOYAUTfClL 
RROADCASTINO AMVIM TV 

1 ° MIL(tARY, 1.1AVT CAA . _ - 
COMMUNICATIONS.1 

s 
MASIy}PRC¡URINe 

,p...lreroi aap)e101.i.a. )4,4,-.4)47.)44.44.4.4)4.n4..rn. a0. 

,.' W«. 

DIKE A MINUTE TO MOIL THIS COUPON, FOR FREE BOOKLET 

CAPITOL RADIO ENGINEERING INSTITUTE 
ECI'D Accredited Technical Institute Curricula - Founded 1927 
Dept. 124.E 3224 16th St., N. W., Washington 10, D. C. 

Please send me your course outline and FREE Illustrated Booklet 
"Your Future in the New World of Electronics" . describing 
opportunities and CItEI home study courses in Practical Electronic 
Engineering Technology. 

CHECK 
FIELD OF 
GREATEST 
INTEREST 

H 
Radar, Servo and Computer Engineering Tech- 
nology 
Electronic Engineering Technology 
Broadcast (AM. FM. TV) Engineering Technology 
Television Engineering Technology 
Aeronautical Electronic Engineering Technology 

Name Age 

Street 

City Zone State 

CHECK: Home Study O Residence School Korean Veteran 

NOT FOR BEGINNERS: If you have the equivalent of 
a high school education, and are good at mathematics, If 
you have some electronic experience (advanced amateur, 
experimenting, milatary, or Industrial). you can qualify 
for CRC1 Home Study Training. (No electronic expe- 
rience required for Residence School admission.) 

Tu help us answer your request intelligently. Dlease give 
the following Information: 
EMPLOYED 
BY 

TYPE OF 
PRESENT WORK 

EDUCATION: YEARS HIGH SCHOOL 

YEARS COLLEGE 

ELECTRONICS EXPERIENCE 

L 
April, 1958 

2I 
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P,L`C' STEREO TUNER' KIT 
THE MOST FLEXIBLE TUNER EVER DESIGNED 

Use it as a Binaural -Stereophonic FM -AM tuner 
Use it as a Dual -Monaural FM -AM tuner 
Use it as a straight Monaural FM or AM tuner 

11 Tubes + Tuning Eye + Selenium Rectifier 
Separately Tuned FM and AM Sections 
Armstrong Circuit with FM/AFC and AFC Defeat 
12 Tuned Circuits 
Dual Cathode Follower Output 
Dual Double -Tuned Transformer Coupled Limiters. 

More than a year of research, planning and engineering went into the making of the Lafayette Stereo Tuner. Its unique flexibility permits the reception of binaural broadcasting (simultaneous transmission on both FM and AM), the independent operation of both the FM and AM sections at the same time, and the ordinary reception of either FM or AM. The AM and FM sections are KT- 500 separately tuned, each with a separate 3 -gang tuning condenser, separate flywheel tuning and separate volume control for proper balancing when used for binaural programs. Simplified 
accurate knife-edge tuning is provided by magic eye which operates independently on FM and AM. Automatic frequency control "locks in" FM signal permanently. Aside from its unique flexibility, this is, above all else, a quality high-fidelity tuner incorporating features found exclusively in. the highest priced tuners. 
The 5 controls of the KT500 are FM Volume, AM Volume, FM Tuning, AM Tuning and 5 -position Function Selector Switch. Tastefully styled with gold -brass escutcheon having dark' maroon background plus matching maroon knobs with gold inserts. The Lafayette Stereo Tuner was designed with the builder in mind. Two separate printed circuit boards make consttuction and wiring simple, even for such a complex unit. Complete kit includes all parts and metal cover, a step-by-step instruction manual,.schematic and pictorial diagrams. Size is 133/4" W x 101/2" D x 41/2" H. Shpg. wt., 18 lbs. 

5elfPowerad _!)C On All 
24'Posifiors of Equalization 
Tape Heac Input, High Impedance 
Dual Cathode Fllloower _Output Stages 

The new Lafayette Model KT -500 Stereo FM -AM Tuner is a companion piece to the Models KT -300 Audio Control Center Kit and KT -400 70 -watt Basic Amplifier Kit and the "Triumvirate" of these 3 units form the heart of a top quality stereo hi-fi system. 
KT -500 Net 74.50 

LAFAYETTE MASTER AUDIO CONTROL CENTER with 
BINAURAL CHANNEL AND DUAL VOLUME CONTROL. 

Filaments 

-,KT-300 

3950 
IN KIT 
FORM 

KT -400 

69.50 
Conservatively Rated At 70 Watts 
Metered Balance And Bias Adjust Controls 
Inverse Feedback Variable Damping 
Available In Kit And Wired Form 

7i1 

IN .KIT 
FORM 

This is not only the finest hi-fi preamp characterized by un- 
matched features, but it has been functionally designed to keep 
pace with the conversion of your present hi-fi system to binaural 
(Stereophonic) sound. Incorporates an extra channel and dual 
volume control for binaural reproduction. Features include DC 
on all tube filaments, negative feedback in every stage, dual 
cathode follower output stages and latest printed circuit con- 
struction. Less than 0.09% IM distortion and less than 0.07 
harmonic distortion at IV- Hum and noise level better than 
80 db below 3V. Uniformly fiat frequency response over entire 
audible spectrum. 7 inputs for every type of phono, tuner or 
tope. Tasteful styling, brilliantly executed. Size 121/2" x 9t/e" 
x 31/2". Shpg. wt., 101/2 lbs. 
KT-300-Lafayette Master Audio Control Kit Complete with 
coge and detailed assembly instructions, Net 39.50 
LT-30-Some as above completely wired and tested with cage 
and instruction manual. Net 59.50 

DELUXE 70 WATT BASIC AMPLIFIER 
Here's ultra -stability in a 70 watt basic power amplifier em - 
playing highest quality components conservatively rated to in- 
sure performance and long life. Features matched pair KT 88's 
and wide range linear Chicago output transformer, variable 
damping control, meter for bias and balance and gold finish 
chassis. Frequency response 10-100,000 cps ± 1db. Hum and 
noise 90db below full output. IM distortion less than 11/2% at 70 watts, less than 0.3% below 30 watts. Harmonic distor- tion less than 2% at 70 watts from 20 to 20,000 cps ± 1db. Output impedance 4, 8 and 16 ohms. Handsome decorative 
cage perforated for proper ventilation. Size 141/2 x 10 x 73/e" including cage and knobs. Shpg. wt., 40 lbs. 
KT-400-Larayette 70 watt Deluxe Basic Amplifier Kit complete 
with coge and detailed assembly instructions. Net 69.50 
LA-70-Same as above completely wired and tested with cage 
and instruction manual. Net 94.50 

165-08 liberty Ave. PLIINFIEID, N. 1., 

10010f. SIXTSHand ASVt,E. NEWIOSTON RK, N.Y. 
. W. et MASS., lit Federal St.' R 'JAMAICA 33, ,'N. Yr 

. 
IfON1 51. N. Y., S4} E. Fordham Rd... NEVARR:1, N. L.14, 'Central Ate. 

Include postage with order. 

4 
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ANTENNA, NO ESTERNnt GROUND' 

\. A remarkable sensitive, super -selective 
pocket superhet receiver wills astonish- 
ing performance over the complete broad -- 
cast. band. Uses 2 high-Irequency and 
one audio translator plus efficient diode; 
detector -and features 2 specially snatched 
IF- transformers for maximum power' 
transfer. Thecomponents are housed in 
a professional looking beige plastic case. 

The receiver's appearance enhanced by attractive maroon and sliver 
station dial. Sensitive built -In ferrite antenna eliminate. need for 
external antenna. A designer's dream In a true pocket superhet 
receiver! Complete with all parts, translators battery. case dial 
and easy to follow step-by-step Instructions. 436"x296"x1-1/18". 
Sting: wt., 1 lb. 
KT -I I6 -Complote Kit, less earphone Net 16.95 

9AS-260-Super Power Dynamid Earphone Net 3.95 

- : Li!f'FAYETTE SIGNAL 

100% SUBMINIATURE PARTS- NO OF POWER. 

GENERATOR i' - 

COMPLETELY WIRED AND TESTED!' 

.:. ACCURACY AND QUALITY 

"s11%1 
. 

I 

GUARNTEED! 
) 

" A 

22.50 
,41 

FR12 5C 
120MC ON 

UN260 

,:] t4OKC N 520IO NNDAMENUND 
,.+,s 30 DAY TFIAI PERIODt FULL REFUND IF 

YOU ARE HOT SATISFIED FOR ANY REASON 

Completely wired and tested instrument. Do not confuse 
with kits acid in the same price range. Has the quality and 
accuracy of instruments selling for 3 to 4 tines as much. 
Six overlapping ranges - 120KC to 320KC, 320KC to 
1000KC, 1MC to 3.2MC, 3.2MC to 11M7 11MC to 
38MC. 37MC to 130MC - all on fundamentals - cali- 
brated harmonica from 120MC to 260MC. Switch between 
internal modulation at 400 cps or any external source at 
other frequencies. 400 cps signal can be used separately. 
Outputs are unmodulated RF, modulated RF and 400 cps 
audio, RF output is in 'excess of 100.000 micro volts. 
Jacks are provided for high or low RF output. 
Highly stable special circuit design. Fine adjust RF con- 
trol, AF osntpat 2-3 volts, input 4 volts, across 1 megohm. 
5 inch etched dial plate - protected by clear plastic bezel. 
Common AF terminals for EXT-MOD Input and INT-AF 
output eliminates need for special connectors. Cray metal 
case - carrying handle - complete with leads, line cord 
and plug, For 105-125V. 50-80 cycle A.C. Shpg, wt., 
8 lbs. 
Ls0.10 - Signal Generator 22.50 

NEW 180 PAGE ELECTRONIC 
CATALOG FEATURING 

THE BEST BUYS IN THE BUSINESS 

t Test E f r K t nd m tubes, Transistor 

The newest and lug st assortment of EtecIronic. Radio 

and TV parts, Hi -Fi and Public Address Components and 

systems, quipmn , u es, ransis o iñ .- 
lurired eomponnt fan, transistor circuitry,) Ham Equip- 

ment, Builders Kits, Tools, Books. Microscope, Binoculars, 

Tetucopu, Cameras, and Drafting Equipment.-ALL AT 

LOWEST PRICES-Catering to the economy minded 

ddr, serviceman, engineer, technician, aperimnter and 

hobbyist. CRAMMED GULL OF MONEY SAYING BUYS. 

SEND FOR YOUR FREE COPY TODAY. 

NEW! 6 TRANSISTOR SUPERH'ET RECEIVER with LATEST NPN-PNP TRANSISTORS --,- GE 2N188Á AUDIO OUTPUT TRANSISTORS CLASS B PUSH-PULL AMPLIFICATION -PLENTY 

moo COMPROMISES! FOR GROUP AND PRIVATE LISTENING 

LABORATORY DESIGNED-SENSITIVE, SELECTIVE, STABLE! 

Superb Performance! Incomparable Value! 
Transistor -wise Lafayette proudly presents its newly revised 6 Transistor Superhet Receiver Kit KT-I19A. 

This improved model uses the latest GE NPN-PNP Transistors in aniingeniously engineered, laboratory 

testedlcircuit (providing superb performance and an amazing superior commercial quality. 'The circuit 

features a specially matched set of 3 IF transformers, Oscillator Coil, High -0 Loop, Class B Push -Pull 

Audio Amplification and optimum Transformer Coupling in audio and output stages. Has efficient 23/4" 

speaker for exemplary reproduction and earphone jack for private listening. Complete with all pads, 

transistors, pre -punched chassis, but less battery and leather case. New 28 page easy -to -follow step-by- 

step instruction book.. Size 6 x 3t/2x 11/2. Shpg. wt., 3 lbs. 

KT-119A-Complete Kit -Less Case and Battery Net 29.95 

BATTERY 9V BURGESS 2N6 Net 1.30 

29,95 
LESS CASE.ANO BATTERY MS-366-Sensitive matching earphone 

TRAySISTOR-SUPERHE CKET RADIO KIT1 NEW! WORLD'S SMALLEST PM SPEAKER 

MS -339A -Sturdy attractive brown' leather case with carrying strap for KT -119A. 6 x 31/2 x I yz". 

Shpg. wt., 1 lb 
Net 2.95 
Net 1.29 

-Tiac POCKET SUrÉAHE} EECíaMER-NO ExTERNAt 1-3/16" DIAMETER - ONLY 9/16" THICK! 

COMPLETE WITH MINIATURE TRANSFORMER 

HIGHLY EFFICIENT AS SPEAKER MICROPHONE 
Ideal for extremely thin transistor radios, miniature 
intercoms, telephone -type handsets, hearing aids and 

other miniature applications. As a dynamic mike de- 
livers 0.5 millivolt output and may either be directly 
connected to high impedance amplifier input or 
transformer supplied may be used as matching trans- 
former. Speaker handles up to 390 milllwatts and 
has response 550-5000 cps ± 10 at, with resonant 
frequency 800-1700 cps. Voice coil impedance is 14, 

ohms. The single ended miniature transistor output 
transformer has 8000 ohm primary. Is 1" IV x 11/16" 
D x 3;" II with 1-5/10" mtg. centers. Shpg. wt.. 
.s/a lb. 'SK-96-51iniature PM Speaker & 
Output Transformer Net 1.95 1.95 

NEft 
CRYWITH 

BUILT IN 
MICROPHONE 

3.95 
VOLUME CONTROL 

A quality crystal mike for P.A., recorder and other applications. 
Saves steps and personnel by fingertip control of volume of re- 
motely located amplifier. Has response of 30-10.000 cycles and 
output level of 52 db; 5 ft. shielded cable and %-27 thread fitting. 
Easily replaceable cartridge and volume control. Handsome black 
plastic case with chromed grill. Size: 21/2n H z 4' D x 2y' grill 
diameter- Shpg- wt., 2 Iba. PA-44_NUCROPHONE 3.95 

am ma mm 

' /%,iye -- P. 0 .BOX' 

511ma 

Ra ; ;JA,MAICA 31, N.Y, 
DEPT, 1-0 

Send FREE LAFAYETTE Catalog 305 

Name 

Address CUT OUT 

AND MAIL§ 

City' Zone.... State .. 
TDD19 1 § - 'sa,au,ea. a. .-ass.0e stern. ear. lassoes.. N; 1. -- 25 Cen,.al 

-IotalioS Nlw O1,. N. V.-100 .SI,,e a -n. rlaIN1111D. N. 3.--130 w.,, 2,0 5,. 

IRON,, N. ._5.1 1. le,de",w ed. 11103,91, MASS. _ 110 ,.d.,., st'. 

April, 1958 23 



Who said all brands of 

recording tape are alike? 

Obviously someone 

who has not tried 

irish 
BRAND 

ferro -sheen 

Available wherever pualitp 2-555 e sold. 
ORRadlo Industries, Inc Opelika, Alabama 
Export: Atochan Exporting Corp., New York, N.Y. 
Cunda: Atlas Radio Co,p., Ltd., Toronto, Ontario 

FROM OUR READERS.. 

Fast Worker 
I have just completed calibration of the lean 

pocket neon voltmeters (January '58). I finished 
the construction within a week after getting the 
magazine. Both are housed in 3 x 2 x 1" plastic 
boxes which I painted with a spray can. I plan to 
build the whole series. 

DUDLEY GLASS III 
Beverly Hills, Calif. 

Audience for WWV 
I read "Can You Spare the Time" by Myron 

Joseph in the February issue. of POPULAR ELEC- 
TRONICS and thought it was a fine article. I use 
both WWV and WWVH in my work. 

M SGT. ALLEN M. RAYMOND 
USAF 

Since I first saw an issue of POP'tronics, I've 
become addicted to it. I was especially glad to 
see on page 49 of the February '58 issue Myron 
Joseph's article entitled "Can You Spare the 
Time?" I recently assembled a three -tube broad- 
cast and short-wave receiver. A few days before 
I got the February issue, I picked up WWV on 
both 10 and 15 mc., but didn't know what it was 
about. When I saw "Can You Spare the Time," 
I learned what WWV was doing and found it very 
interesting. 

JOHN DUNN 
Forest Hills, L. I., N. Y. 

Mr. Joseph says thanks. 

Some Changes Made 
By adapting a few minor changes to Bradford 

Van Ness' instructions in "Tune on the Nose," 
(January '58 POPULAR ELECTRONICS), I attached 
a tuning meter to my Heathkit FM -3 tuner (he 
describes the FM -3A). The results are excellent. 
The addition of this tuning meter is the best thing 
that ever happened to Heath's reliable tuner. My 
compliments to Van Ness. 

M. M. MASON 
Grosse Pointe, Mich. 

Turntable Belt Wanted 
Can you or any of your readers tell me where 

I can obtain a "-diameter fabric or plastic end- 
less belt approximately 34" long (total length) ? 
This is for a turntable I built. I am now using a 
spliced belt which is.about gone. 

WALTER RAY 
Shreveport, La. 

Try Components Corp., Denville, N. J. 

The Demi-Quad's Good 
I would like to tell you how much I enjoy your 

very fine magazine and your excellent articles, such 
as "DX with a D -Q" in January '58, page 65. 

I built the Demi-Quad antenna for a little over 
$5 (boy, that junk box comes in handy). I made 
only one change in it; I used 300 -ohm twin -lead 

24 Always say you saw it in-POPULAR ELECTRONICS 
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FCC Commercial Licenseget your 

.or your money back 

S u°c e -sis ú1 
EI-El o n1C..S.,\ 

11: a1n:ing 
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f-- - \ 
FIND OUT what the IFCC license means 

Your FC icense is recognized by employers as proof of your technical 

ability. 

° FIND OUT how the FCC license helps you get a 

better job or increase your pay on your present job 

When Jim enrolled, he was a tempo- 
rary employee of the City of Tacoma, 
Washington. He was helping wire and 
install an interoffice phone system. In 
the space of 14 months, he completed 
the Master Course and received his 
first class license. He is now installing 
and maintaining mobile and microwave 
equipment. 

James S. Glen, Jr. 
2920 Knob Hill Rd., Tacoma, Wash. 

"I em pleased to inform you that I 

recently secured a position as Test En- 

gineer with Melpar, Inc. (Subsidiary 
of Westinghouse). A substantial salary 
increase was involved. My Cleveland 
Institute training played a major role 
in qualifying me for this position." 

Boyd Daugherty, 105 Goodwin Ct., 
Apt. C, Falls Church, Va. 

FIND OUT how to get your 

FCC license in a minimum of time 
License Time 

John H. Johnson, Boise City, Okla. 1st Class 20 weeks 

Prentice Harrison, Lewes, Delaware 1st Class 27 weeks 

Herbert W. Clay, Phoenix, Ariz. 2nd Class 22 weeks 

Thomas J. Bingham, Finley, N. Dak. 2nd Class 9 weeks 

' FIND OUT how we guarantee 
your FCC license 

The Master Course in Electronics will provide you with the 
mental tools of the electronics technician and prepare you 

for a First Class FCC License (Commercial) with a radar 
endorsement. When you successfully complete.the Master 
Course, if you fail to pass the FCC examination, you will 
receive a full refund of all tuition payments. . 

FIND 
how employers make job s 

offers like this to our 
graduates every month 

WEST COAST MANUFACTURER: "We are currently in 
need of men with electronics training or experience in 

radar maintenance. We would appreciate your referral 
of interested persons to us." 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk PE -37 4900 Euclid Bldg. Cleveland 3, Ohio 

April, 1958 

Get "int Radio -j 
TV -Electronics 

. . 

°Yow// Be . 

G/aq/ %v Ord 

Accredited by the National Home Study Council 

ClevelandInstitute.of Radio Electronics 

Desk PE -37 4900 Euclid Bldg. Cleveland 3, Ohio r-_-_-_MIMI _---~_.1 
Please send Free Booklets prepared to help me get 
ahead in Electronics. I have had training or ex- 
perience in Electronics as indicated below: 

Military Broadcasting 

Radio -TV Servicing 
Manufacturing 

El Amateur Radio 

Home Experimenting 
Telephone Company 

Other 

In what kind of work 
are you now engaged? 

In what branch of 
Electronics are you 

interested 9 

Name Age 

Address 

City Zone State 
Desk PE -37 
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Letters (Continuer! from page 24) 

in place of the coax because my receiver (I 
craftersS-38) takes only 300 -ohm line. 

With the antenna pointing in an cast -west direc- 
tion, I have logged over half of the states, eight 
of the call areas (I need WI and W2 land), and 
quite a bit of choice DX. In two years of SWL'ing 
I have never run across a better single -band 
antenna. 

JOHN DALEY 
30 River Road 

Pittsfield, N. H. 

Thanks for the "Demi-Quad" antenna in your 
January issue. It was just what I needed. I built 
it and it works like a charm. Up until now I've 
been using two 50' straight -wire antennas. 

I have rigged the "D -Q" to turn by two lengths 
of heavy twine running into my bedroom window. 
Since I'm a SWL (W1), I did not use a balun 
transformer. 

BOB NICKELSON, JR. 
New Bedford, Mass. 

Club News 
I have often wondered if anyone would be in- 

terested in forming a DX club for AM radio. I 
enjoyed your article on TV DX'ing (January, 
1958) and that is what gave me the idea of maybe 
starting a DX club for AM. 

Using a Heathkit tuner, during the past few 
months I have logged 106 stations coming from 

the U.S., Canada, Bermuda and Mexico. So far, 
about one-half of the stations have verified my 
reports, either with letters or DX cards. The DX 
cards look like the ones hams send out. 

1 ttoultl appreciate hearing from anyone inter- 
ested in starting such a club. 

JIM ERNST 
563 Park Ave. 

Scotch Plains, N. J. 
Anybody interested? Write Jim if you are. 

Which Microphone? 
In your February 1958 issue, you had an arti- 

cle entitled "Wireless Mike for Short Distances." 
The microphone specified in the parts list was 
a PA -27.. Wasn't the smaller MS -108 shown? 

MICHAEL HOFF11MAN, KN8DYY 
Cincinnati, Ohio 

Yes, Mike, you're right. Lafayetle's MS -703 is 
a much better fit. 

You Can Help 
Every week we have a one -hour tape-recorded 

program for all patients with tuberculosis here at 
the San. It's made up of doctors' talks, news and 
music. We wondered if some of your readers 
would send us tapes, up to approximately 15 min- 
utes in length, on any subjects which would be 
of interest to 250 people from all walks of life. 
These could include hobbies, sports, occupations, 
interests, etc. 

Our entire program is recorded at 3% ips, so 

Learn' BASIC TEL 
The whole world of black -and -white -television is before you for .only $101 

..a ,.t..l.l.. 
" - 

my 
wi 

' 

New 5 -volume Rider "picture 
book" course by Dr. Alexan- 
der Schure teaches the com- 
plete basic principles and 
practices of black and white 
television easily, quickly and 
understandably. You can mas- 
ter the basics of television 
easily, rapidly and thoroughly 
with this "learn by pictures" Now Available training course. 

It's so easy to. learn 
Here's how this easy, illustrated course works. Every 
page covers one complete ideal There's at least one big 
illustration on that same page to explain it! What's 
more, an imaginary instructor stands figuratively at 
your elbow, doing "demonstrations" that make the theory 
easy for you to follow and understand. Then, at the end 
of every section, you'll find a review that highlights the 
important topics you've just covered. You build a 
thorough, step-by-step knowledge at your own pace-as fast as you yourself want to go. 

No experience, education needed 
BASIC TELEVISION uses the same methods that have 
proven so successful in the famous Rider "picture books" 
on electricity and electronics. This comprehensive course 
presents Basic Television in simple, down-to-earth lan- 
guage that everyone can understand - regardless of 
previous education. All that is assumed is that you have 
a knowledge of radio. Every phase of television is made 
instantly clear - explained in plain English supported 
by carefully prepared, large and exciting drawings that 
make every idea crystal-clear. 

5 complete -volumes 
It starts with the transmitter and discusses in detail the 
following subjects: Volume 1 deals with the transmitter; 
the handling and the operation of the camera ; formation 
of the picture signal and the general content of the trans- 
mitter. Volume 2 covers the organization of the entire 
TV receiver treating each section individually from an- 

tenna to picture tube. Volumes 5, 4 and 5 contain the 
TV receiver circuit explanations. Each volume covers a 
specific number of sections in the receiver. In effect, the 
presentation is like a spiral - first an overall view of the 
whole, and then the detailed explanation of each part. 
The most perfect modern teaching technique. The. result - maximum understanding. 

Learn at .home-no. correspondence 
This course is so complete, so different-there's no need 
for the usual letter writing, question and answer corre- 
spondence. You learn in the comfort of your home, 
in your spare' time . at your own pace. 

10 -day examination -Money Back.Guárantee, 
Send t6 ay for these exciting new training courses - 

' you risk nothing! When you receive the volumes, ex- 
amine them in your own home for 10 full days. If, at the 
end of that time, you're not completely satisfied, we will 
simply return your full purchase price! Total cost for 
this 5 -volume course is only $10.001 In Canada, prices 
approximately 5% higher. 

ORDER TODAY 
These books are sold by electronics parts jobbers and 
book stores. If YOUR dealer doesn't have these books, 
mail this coupon to us. 

r - 
I JOHN F. RIDER PUBLISHER, INC. 

116 West 14th St., N.Y.C. 
I have enclosed $ Please send me 

5 -vol. BASIC TELEVISION set (soft cover) at $10.00 
per set 

I O Deluxe cloth bound edition all 5 vols. In a single bind- I 

Ing $11.50 
1 understand I may return the books In 10 days. and 
receive a complete refund of the full purchase price if I 
I am not satisfied. 

I NAME 
I ADDRESS 
I CITY & STATE 

PE -4 
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tern PRACTICAL RADIO -TV 

with 2.t'© 13UIZ EU03 
.f equipment I send you while- 
rar Irwin with mP... for valuable 
:hap bench experience .. . 

r 
F 

t 
24' 

7""to 

fi PICTURE TUBE ; 

Clip and Mail the Coupon Below Now! 

Train in Spare Hours at Home a 

for the Best Jobs and Big Pay in 

RadioTelevision- 

The -new Sprayberry Train. 
ing Television receiver," 
built andgested in sections. 

I now otter this fine modern 
oscillosCODe. - . 

You build this powerful 2 
Sand superhet radio re 
ceiver. 

new 

°You build the new 
Sprayberry Tester ... l8 -range 

Volt.Ohm-Milliammeter realTngs. 

Average cost per lesson- 

ONLY $3.43 - 

Including Kits and Equipment 

my new, faster way! 

Want Proof? Send for my. 

big FREE CATALOG and 

Sample Lesson. Let the facts 

, speak for themselves! 
Why wait-get into Radio -Television fast! 
I will train you in as little as 10 months 
to step into the top paying Radio -Tele- 
vision field as a much -needed Service 
Technician! You will train entirely at 
home in your spare time...which means 
you can train as fast or as slowly as you 
like. You have a choice of THREE Sprayberry Training Plans ... 
one exactly suited to your needs. My easier -than -ever payment terms 
make it possible for you to get set for the good jobs in Radio -Tele- 
vision without the slightest strain on your budget! Get the true facts 

. just mail the coupon for my big new 56 page fact -filled catalog 
plus actual sample lesson both FREE. _ 

REALLY PRACTICAL TRAINING-NO PREVIOUS EXPERIENCE NEEDED 

My students do better because I train both the mind and the hands. 
Sprayberry Training is offered in 25 individual training units, each includes 
a practice giving kit of parts and equipment ... all yours to keep. You 
will gain priceless practical experience building the specially engineered 
Sprayberry Television Training Receiver, Two -Band Radio Set, Signal 
Generator, Audio Tester and the new Sprayberry 18 range Multi -Tester, 
plus other test units. You will have a complete set of Radio -TV test equip- 
ment to start your own shop. My lessons are regularly revised and every 
important new development is covered. My graduates are completely 
trained Radio -Television Service Technicians. 

MAIL THE COUPON-See what's ahead in 
NEWEST 

DEVELOPMENTS 

Your training 
covers U H F, Color 

Television, F M, 
Oscilloscope 

Servicing, High 
Fidelity Sound 

and Transistors. 

Frank L. Spraybcrry 
Educational 
Director 

Radio -TV... No Salesman Will Call On You! 
The coupon below brings you my big new catalog 
plus an actual sample Sprayberry Lesson. I invite 
you to read the facts ... to see that I actually illus- 
trate every item in my training. With the facts in 
your hands, you will be able to decide. No salesman 
will call on you. The coupon places you under no 
obligation. Mail it now, today, and get ready for 
your place in Radio -Television. 

SPRAYBERRY ACADEMY OF RADIO -TELEVISION 
1 511 Jarvis Avenue, Dept. 105-F, Chicago 26, Illinois 

Mail This COLipon For Free iFacts and Sample Lesson. 

SPRAYSERRYACAOEMY OF RAD10-TELEVISION''" 
Dept..105-F;1512 Jarvis Avenue, Chicago 26, III. 
Please rush all information on your All -NEW Radio -Tele -i 
vision Training Plan. I understand this dies not obligate me 

and that no setesmnn:wtll fall upon me. Include New Cata- 
log and Sample resson 
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Letters (Continued from page 26) 

this speed would be preferable. Anyone who sends 
us tapes that he wants to have returned should 
enclose a letter with the tapes. If the tapes do 
not have to be returned, we will be happy to for- 
ward them on to other groups or institutions re- 
questing them, anywhere in the world. 

Here's a project for all tape recorder fans that 
will be very much appreciated by a great number 
of persons who are not healthy enough to enjoy 
the things you can hear, see and do in every -day 
life. 

ROBERT C. SHELLSKA 
Baker San 

Calgary, Alta., Canada 

Can any of our readers spare some prerecorded 
tapes? It's for a worthy cause. 

Tape Correspondence 
I am writing to you in the hope that you may 

be able to assist me in contacting some one inter- 
ested in tape recording. I thought it possible that 
you might know of some club I could write to 
with a view to corresponding with recorded tapes. 
I have two recording units, a Ferrograph Model 
2A/N, and a Motek "Elizabethan," both of which 
employ standard twin track systems at 7% and 
3 ips. By trade I am an electrician, and my 
hobbies are tape recording, music, radio experi- 
menting and servicing. 

I would also like to say how much I enjoy your 
magazine, especially the construction articles, 
which are so easy to follow. My only regret is 

that a lot of the parts described are not available 
here. To my mind POPULAR ELECTRONICS is the 
best of its kind available in this country. 

NEIL A. KERR 
Kihi Kihi, Te Awamutu 

New Zealand 

Again, anybody interested? 

Help Needed 
I have a tetrode transistor which I have tried 

in many circuits, such as the one in P.E., May 
1957, p. 90. I tested the fourth electrode with an 
ohmmeter, using the base, emitter, and collector 
separately as the other electrode. It registered noth- 
ing. Can any of you "Votees" help me out? 

STANLEY LIVINGSTON 
71 Lakeland Ave. 
Patchogue, N. Y. 

You didn't give any information on the make 
and type of tetrode transistor that you have, Stan- 
ley. Perhaps some reader has had some experience 
in this respect and can assist you. 30 

PLEASE! 
POP'tronics receives nearly 1000 letters a 

month from readers. Many request plans for 
special construction projects, analysis of serv- 
ice problem's or opinions of commercial equip- 
ment. We wish it were possible to comply 
with individual personal attention but we do 
not sell plans, analysis or advice. 

NOW.YOU CAN SECURE A...: 

HIGH SALARIED '.TOP PRESTIGE 
CAREER:IN ELECTRONICS 

IN..ONLY ONE YEAR! 
=,: 

ELECTRONICS is the fastest growing industry in America today, creating 
unlimited opportunities for high salaries, with rapid advancement in 
INDUSTRY AND THE ARMED FORCES for Bailey Trained electronic 
engineering technicians. 
LARGE CORPORATIONS from coast to coast, and BRANCHES OF THE 
ARMED FORCES send recruiters to visit each graduating class at Bailey 
Tech, offering unusually high starting salaries. 
BAILEY'GRADUATES ARE BEING HIRED for such fascinating and inter- 
esting work as technical salesmen, research and development of guided 
missiles, electronic business machines and automatically controlled 
manufacturing plants, etc., also good RATINGS IN THE ARMED FORCES. 
UP TO SEVEN TECHNICIANS are needed for every engineer ...this, plus 
superior training is why Bailey Graduates are being paid more to start, 
and are advancing more rapidly than many men who have spent four 
years in training. 
Resident training is easier and' costs less than 
you may think! We provide housing and part- 
time jobs while in school, plus free nation- 
wide employment service for graduates. If you 
want to quickly enter America's fastest grow- 
ing and most exciting industry, write for free 
booklet ... no obligation. 

;VETERAN APPROVED 

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

-L 

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

ufacturing operations. Experience 
on live equipment is emphasized ath 
Bailey and is another reason for then 

'tremendous backlog of high pay posi- 
tions waiting BAILEY GRADUATES. 

i- MAIL TODAY 
Please mail immediately this free booklet without obligation 

IPOr 
sH 

Nome I ftfCrRONICS 

II' 
- IMO 

Address I' AOTOMgrioN' 

City State 
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SPECIFICATIONS 
RESPONSE: 20.16000 cps.s2.5db to RIAA I 

ELEMENTS: Ceramic 
OUTPUT: (Westrex IA) .5 volt rms. 

COMPLIANCE: 2. IO' CM/dyno 
TRACKING FORCE. 6 grams 

WEIGHT 2.4 grano 
STYLUS: .7 mil 
MOUNT. EIA (RETMAI. Standard 'h" 

and 7/16" centers 
I CHANNEL ISOLATION 20db 

L - _ _J 

R)t1'I('i' 
l)ON"1': ÍiIJIT A NEW 
high fidelity phonograph cartridge until 
you've read this vital stereo revo.... . 

THE MISSING LINE to popular -priced stereophonic sound reproduction 
has been found: It's the new Electro -Voice TOTALLY COMPATIBLE 
Stereo Cartridge ... plays the new stereo discs superbly .. LP's too .. . 

even better than existing cartridges. 

By breaking the stereo cartridge cost bottleneck. Electro -Voice has made 
popular -priced quality stereo a reality E -V's ceramic stereo cartridge 
(Model 21D with .7 mil diamond stylus) sells for only $19.50 (Audiophile 
net) and is available now at your audio dealer or from your serviceman. 

Here are some of the answers to 

Q How does the COMPATIBLE E -V Stereo Cartridge 
differ from CONVENTIONAL cartridges? 

A It has the ability to play both the new type stereo- 
phonic discs and conventional records. Inherent in its 
design is an improved monaural performance. Exclusive 
design for rumble suppression of 15 db or better will 
permit the use of Electro -Voice's Stereo Cartridge with 
any type of changer or transcription player! 

Q Are stereo discs compatible with conventional car- 
tridges? 

A Most cartridges damage the stereo record. DO NOT 
BUY STEREO DISCS UNTIL YOU HAVE AN E -V 
STEREO CARTRIDGE. You may then play monaural 
or stereo discs monaurally. Add a second speaker and 
amplifier, and you have stereophonic sound. 

O What about modification problems? 

A Using an Electro -Voice Stereo Cartridge, which is 
constructed so that its output is already corrected to 
the RIAA curve, you will not require the equalization 
of the second amplifier. Inserting the cartridge is simple. 
It will fit virtually any standard tone or transcription 
arm. The addition of a second amplifier and speaker is 
not complicated. 

.11 

your questions concerning stereo: 

Q What about record availability? 

A Recordings by major record manufacturers will be 
available in mid -1958. 

Q What effect will stereo cartridges and records have 
on your present equipment? 

A Only your cartridge will be obsolete. All other com- 
ponents are compatible with stereo. 

Q What if you don't have a HI-FI system now ... should 
you wait? 

A No. Proceed as before-with one exception: you should 
insist on a stereo cartridge initially. When you are ready 
for stereo, merely add a second speaker and amplifier. 

Q How do you go about getting your Electro -Voice 
Stereo Cartridge? 
A Visit your dealer. If you don't know the name of 
your nearest dealer, please write Electro -Voice. Ask for 
E -V Stereo Model 21 D with .7 mil diamond stylus or 
E -V Stereo Model 26 DST Turnover with .7 mil dia- 
mond Stereo tip and 3 mil sapphire tip for monaural 
78 rpm records ($22.50). 

IS HERE! 
a EREO 

don't buy an obsolete cartridge ... replace with the 
totally compatible Electro -Voice stereo cartridge 

World's leading manufacturer 
and Enclosures, Professional 

'ELECTRO -VOICE; INC.. 
' BUCHANAN, MICHIGAN' 
CANADA: E -V of Canada Ltd:, 1908 Averwe Road, Toronto, Ontario 

-EXP<),R'r: la East 40th Street, New York 16, U.S.A.,.Ctbles:.ARLAB 

f Microphones,. Cartridges, High Fidelity Speakers. 
lectronic Instruments and -Public Address Speakers. 
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result being 3.WH6 s and 

on the novice bands with the Globe 

la Chief, I have had close to 600 contacts 

and my DX is a VE2, VE3, VE6, 2KL7's,- 
KV4, 4-KH6's and 8 more WH6 contacts. , 

I thank you and the WRL Staff for taking 

' time to serve me, and the motto of World 1- 

Radio, "World's most personalized radio 

distributor,, certainly holds true. 
JN7ED0 Michael E. Beck, 

1917 E. Avalon 
Phoenix, Arizona 

THE NEW 8 IMPROVED 

r.. 

y 
LEO I. :°VrYl. ' 
MEYERSON 

WOGFQ 

Leo says: "By TEST 

or TESTIMONIAL 
the finest transmitter 
in its price tr wattage 
range" 

- WN7EDO 

I bought one of your Globe Chiefs last 'i.. 

December 23. I had finished building this ." 
kit by the night of the 25th. The simpli 

seem almost ' 

city of this kit and operation-. 
unbelievable according to the results I have =.E 

had. I had another transmitter the 
firsthe 

half of my novice license, 
one K146. Since 

way chbe, etiet soa Kit 

$[00 
Jper mo. 

Just 56.00 Down 

Amateur Net/ 9.95 
Wired & Tested: 

, 

o -?°4`..04r. 

a.11y.°.11r 
i4Tk'F 

ti M 

A r 

Down; 56.15 per mo. 

Just try this handsome, compact, self-con- 
tained SOW transmitter. Completely band - 
switching, 160-10M. Combination pi -net 
with provisions for antenna changeover 
relay, speech modulator input, VFO Input 
and operation. Built-in, well -filtered power 
supply. Modified grid -block keying. Kit 
contains pre -punched chassis, all parts and 
detailed assembly instructions. 

SCREEN MODULATOR KIT SM-90 
NEW LOW PRICE: $11.95 

Designed for use with the Globe Chief; contains In. 
structions for use with similar CW Xenttrs. Permits 
radio -telephone operation at minimum cost. Self 
twined. Includes all parts and printed circuit board. 

MI MI UM MI I=I ---MI r WM MI 
WORLD RADIO 

LABORATORIES 

IIIIIIIINII J 3515 W. BROADWAY 
COUNCIL BLUFFS, IOWA 

Please send me your free catalog and info on: 
Globe Chief, Globe Scout, Globe Champ, 

Globe King., 

RI LEI 

Name: 

TIPS 
TECHNIQUES 

rymw...iiiriinroiiiWnniiinnriiiw,wiiiii 1 i µw vaaw/A 

TEST LEAD SWITCH 
A snap switch in series with one or more 

of your test leads permits temporary dis- 
connection of an instrument without actu- 
ally removing the test clip. This is often 

desirable in checking for intermittent 
defects or when tests must be momentarily 
interrupted. -H. L. 

SAVE BURNEDOUT EARPHONES 
Chances are that only one phone of a 

pair is burned out, and you can still use 
the other one. The burned -out phone can 
serve to keep outside noises out of one ear 
while you listen to the good phone with 
the other ear. Since both phone units are 

Address: 

City & State: 
IL ...... 
30 

connected in series, you can determine 
which is burned out by connecting a wire 
jumper across the terminals of one unit at 

Always say you saw it in-POPULAR ELECTRONICS 



NOREtC0. presents 
the worlds, second 

finest* pickup cartridge 

. 

a new MAGNETO -DYNAMIC design by 

Philips of the Netherlands 
*The world's finest pickup cartridge is carefully 

guarded at the great Philips audio research center in Eind- 

hoven, the Netherlands, It is the laboratory prototype of the new 

NORELCO "Magneto -Dynamic" pickup cartridges -a special pilot 

model hand -built to zero tolerances by Europe's most renowned electro - 

acoustic research team. This reference standard must, of necessity, be a shade 

superior to the production models, which are constantly quality -controlled against it. 

It is an indispensable laboratory tool that obviously cannot be sold. But the world's second 

finest pickup cartridge-meaning any and every NORELCO production model-can be and is 

sold by leading hifi outlets everywhere, for the astonishingly low price of .$29.95. 

THE MAGNETO -DYNAMIC PRINCIPLE-The armature is 

a thin rod M, 1/32" in diameter and approximately 
1/2" long, made of "Ferroxdure," a special highcoer- 
civity ferrite material developed by Philips. This arma- 

ture is magnetized perpendicularly to its axis (s - n) 

and is rotated about the axis by the transverse vibra. 
Lions of the cantilever stylus bar L, which is driven by 

the 1 -mil diamond stylus N. This rótatiOn inducés a 

varying flux in the core J, which results in the develop 
ment of a corresponding AC voltage in the coil S. The 

inherent advantages of the system include very high 

compliance (more than 5 x'106 cm/dyne), very low 

dynamic mass (2.8 milligrams), high output (35 milli- 
volts at 10 cm/sec), low stylus force (5 grams), and 

vanishingly low distortion. Frequency response is flat 
within 2 db from 10 to 20,000 cps. 

NORTH AMERICAN PIIILIPS to., INC. 
Rich Fidellb Product. Division, Dept. PC 

230 Duffy Avenue. }I lrhaviil r, L. I., N. Y. 
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Tips (Continued from page 30) 
a time. When you have found the good 
phone, connect the wire jumper across the 
terminals of the bad phone securely, and 
leave it there. -A. T. 

MAKING NEAT WIRE SPLICES 
When making a splice in lamp or ap- 

pliance cords, the connection will have a 

ate_-er 
neat, manufactured appearance if you 
cover it with a short length of rubber tub- 
ing. Slip the latter over the wire before- 
hand; after soldering the connections, cover 
the bare metal with rubber tape tightly 

wrapped so as to avoid a bulge. Apply tal- 
cum powder so that it will be easy to slip 
the tubing over the splice. The same neat 
finish can he secured by using small Bake- 
lite tubes if you are sure they will not be 
stepped on when the cord is in use-K. M. 

INSULATING PIGTAIL FUSES 
A blown pigtail -type fuse on a crowded 

chassis (especially if the equipment is mo- 
bile) can often be traced to shorting of the 
metal tip of the fuse to chassis ground or 
other nearby uninsulated components. 
There are several ways this can be pre- 
vented. Wrap the entire fuse with tape, 
slip a length of split spaghetti over the 
fuse, and so on. But about the best method 
to use in insulating the metal tips is to 
spray them with a coat or two of anti - 
corona dope. The dope will insulate the 
fuse but will not hamper visual observa- 
tion of the fuse. -J. A. C. 

BOTTLE .SERVICE TOOL 
Need an applicator with a long snout for 

squirting cleaner into noisy controls? A 
squeeze -type deodorant bottle with a few 
modifications will serve the purpose ideally. 
Carefully pry out the plug from the bottle's 
neck, remove the spray tube, and drill the 
hole in the plug slightly larger to receive 
the tube. Insert the tube and cement it in 

better reception on 1, 2 or 3 tv sets... 
with one antenna 

NEW B-23 

TWO -SET BOOSTER 
á: i 
_ M 

only $23.95 

From B -T conies the most important advance in bet- 
ter TV reception for 1958 -a broadband TV amplifier 
that boosts signal strength on all VHF channels and 
operates 1, 2 or 3 TV sets with one antenna - no 
tuning required. 
Combines two functions in one - 

BOOSTS signal strength on 1 or 2 TV sets - up 
to 6 db gain operating two TV sets from one antenna. 

COUPLES 2 or 3 TV sets - using the present an- 
tenna. Outperforms non -powered couplers in any 
reception area by more than 2 to 1. 

Check these B-23 features: 
Ideal for color - add a color TV set and keep pres- 

ent black -and -white set, use the same antenna - the 
result, sharper, clearer pictures on both sets. 

Low noise figure-works with new VHF sets. 
Reduces interference. 
Easily installed at antenna terminals of set. 

Mounts out of sight at rear of set. 
Automatically amplifies channels 2-13. 
Ideal small TV system. 

32 Always 

For operating 3 to 8 TV sets, use the DA 8-B 
-more than 10 db gain on all VHF channels 
The DA8-B Distribution Amplifier is a broadband, 
all -channel unit that requires no tuning, impedance 
matching devices, pre -amps or other special fittings. 
Ideal for all small TV systems (garden apartments, 
motels, TV showrooms). For color. Only $94.50. 

The B-23, the DA8=B, and other B -T quality engi- 
neered products, are available at parts distributors. 

For further information, use coupon. 

BLONDER -TONGUE LABS., INC. 
9 Ailing Street, Newark 2, New Jersey 
Please send me literature covering: 

B -T B-23 
Name 
Address 
City- - 

PE -4 

B -T TV Accessories 

Zone State 

say you saw if in-POPULAR ELECTRONICS 



The Key to Better Jobs 
An F. C. C. commercial (not amateur) license 
is your ticket to higher pay and more inter- 
esting employment. This license is Federal 
Government evidence of your qualifications 
in electronics. Employers are eager to hire 
licensed technicians. 

Learn by Mail or in 
Resident Classes 

Grantham School of Electronics specializes 
in preparing students to pass F. C. C. exami- 
nations. Correspondence training is conducted 
from Washington and Hollywood; resident 
DAY and EVENING classes are held in both 
cities. Either way, we train you quickly and 
well-NO previous training required. A be- 
ginner may qualify for his first class F.C.C. 
license in as little as 12 weeks. 

Hollywood 

Division 

ún 

I I 
I I 

_ Apt-2trcgron®cs 
This booklet 

FREE: _ 

: S4. 

cGioó OF ELECTRONICS 

1505 N: Western Ave. I MAIL COUPON= TO SCHOOL NEAREST YOU' i 
Hollywood 27, Calif. .1-.-' -`Grantham Schools, Desk 83-D 
Phrine: HO 21411 1 

821 - 19th Street N.W. 
OR 

1505 N. Western Ave. f .t 

Washington 6, D.C. Hollywood 27, Calif. 

for FREE Booklet CLIP COUPON and .. Please send me your free booklet telling how I can get 

I_ ; mail in envelope or paste orb postal card, my commercial F.C.C. license quickly. 1 understand there 

-- - - is no obligation end no salesman will call. 

Washington D.C. 821 -19th Street, N.W"1 
Name Age 

Division Washington 6, D.C. Address 
state 

Phone: ST 3-3614 iCity 
I am interested in: 0 Home Study, Resident Classes 

April, 1958 33 
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This completé training in 

BASIC 
ELECTRICITY 

is the "KEY" you need 
to unlock the 

mysteries of 
Radio TV -Electronics 

BRINGS YOU 
COMPLETE 

Ty ELECTRICAL 
"KNOW HOW" 

Includes Basic Electronics 
... in one big, easy -to -understand 

home training guide 
Learn your Basic Electricity FIRST! Learn it right! 

Then everything else in electronics, radio. TV, com- 
munications. hi-fi, etc. comes to you 10 times as easy 
. . . because they're all based on the same funda- 
mental electrical principles! That's why, no matter 
what you want to do in electronics, this new 396 -page 
BASIC ELECTRICITY manual represents the most im- 
portant training of all! 

Think how often you've been stumped by a technical 
talk, by a book, by some complicated equipment, or by 
things like reactance, impedance or phase relations- 
simply because you're not exactly clear about the 
basic principles involved. 

The kind of training that pays off BIG! 
From basic circuits and currents to electro- 

magnetism . . . from capacitance to resistance . . 
from polyphase to 'phone principles . from am- 
meters to oscilloscopes and measurements of all sorts 

. from tubes to transistors . . 

BASIC ELECTRICITY covers the entire field. Essen- 
tial elements such as motors, generators, batteries and 
polyphase are clearly explained-and you don't need 
to be a mathematics expert to understand them! 

More than 300 pictures make subjects doubly clear. 
"Set up" diagrams explain many procedures. Basic electrical problems and their solutions are included. 
Every chapter ends with a Self -Test Review of all 
essential points. A skilled instructor standing by your side could hardly do better. 

See for yourself! If not more than satisfied, simply return book in 10 days and your money will be re- funded promptly, without question. You can't lose! 

r ---STUDY 10 DAYS FREE---' 
PE -48, RINEHART B. CO., INC. 

232 Madison Ave.. New York 16, N. Y. 

Send 306 -page BASIC ELECTRICITY home training 
manual for 10 -day FREE EXAMINATION. If I like hook, 
I will then send $6.50 (plus postage) promptly in full 
payment. If not, I will return hook in 10 days and owe 
nothing. (SAVE! Send $6.50 with order and we pay postage. Same 10 -day return privilege with money 
refunded.) 

Name 

Address 

City, Zone, State 
OUTSIDE U.S.A.-7.00 gash. Money 
bask if you return book in 10 days. 
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Tips (Continued) from page '32) 

place. Fill the bottle with solvent and snap 
the plug assembly back into the neck. 
You'll find that one light squeeze will put 

a tiny stream of cleaner in just the right 
place and in the right amount for proper 
cleaning. -J. A. C. 

ARMORED CABLE 
When short lengths of insulated wire 

should be protected from mechanical in- 
jury on a small wiring job, and it would 
not pay to buy a coil of armored (B.X.) 
cable, cover the regular wire or wires with 
inexpensive linoleum edge binding. This is 
a metal strip that is easily wound in a 
tight spiral which will remain in place. 
If desired it may be grounded. But use 
B.X. cable for 115-V. lines. -K. M. 

CLIP DISABLES OSCILLATOR 
When a superheterodyne receiver is 

aligned with a signal generator, the set's 

a' 

oscillator has to be disabled to avoid pos- 
sible interference A simple way to do this 
is to clamp a test clip to one of the plates 
of the oscillator's tuning capacitor, and 
turn the dial until the clip makes contact 
with one of the stator plates. The clip 
won't bend the plates as a piece of solder, 
wire, or screwdriver might. -J. A. C. 

Always say you saw it in-POPULAR ELECTRONICS 



BUILD 16 RADIO 
CIRCUITS AT HOME / 
with the New Deluxe 1958 

PROGRESSIVE RADIO "EDU-KIT" 
A Prb'ctical Home Radio NCoursé ' 

Now Includes * TRANSMITTER 
* SIGNAL TRACER 
* SIGNAL INJECTOR * CODE OSCILLATOR 

* No Knowledge of Radio Necessary 

* No Additional Parts or Tools Needed 

* Excellent Background for TV 

* School Inquiries Invited 
* Attractively Gift Packed 

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 
rock -bottom price. Our Kit is designed to train Radio & Electronics Technicians, making 
use of the most modern methods of home training. You will learn radio theory, 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 i 
a professional manner; how to service radios. You will work with the standard type o 
punched metal chassis a well as the latest development of Printed Circuit chassis. 

You will learn the basic principles of radio. 'You will construct, study and work witl 
RF and AF amplifiers and oscillators, detectors, rectifiers. test equipment. You will lear 
and practice code, using the Progressive Code Oscillator. You will learn and praetic 
troubleshooting, using the Progressive Signal Tracer, Progressive Signal Injector, Progres- 
sive Dynamic Radio & Electronics Tester and the accompanying instructional material 

You will receive training for the Novice, Technician and General Classes of F.E.C. Radio 
Amateur Licenses. You will build 16 Receiver, Transmitter, Code Oscillator, Signal Trace 
and Signal Injector circuits, and learn how to operate them. You will receive as excellen 
background for Television, Hi -Fi and Electronics. 

Absolutely no previous knowledge of radio or science is required. The "Edu-Kit" is th 
product of many years of teaching and engineeringexperience. The "Edu-Nit'- will pro. 
vide you With a basic education in Electronics and Itadio, worth many times the complet 
price of $22.95. The Signal Tracer alone is worth more than the price of the entire Kl 

], THE. KIT -FOR EVERYONE ' 

You do not need the slightest background 
in radio or science. Whether you are inter- 
ested in Radio & Electronics because you 
want an interesting hobby, a well paying 
business or job with a future. you will find 
the "Edu-Kit" aworth-while investment. 

Many thousands of individuals of all 

ages and backgrounds have successfully 
used the "Edu-Kit" in more than 79 coun- 
tries of the world. The 'Edu-Kit" has been 
carefullyn designed, step by step, so that 
you cannot Make a mistake. The 'Edu-Kit" 
allows you to teach yourself at your own 
rate. No instructor is necessary. 

"PROGRESSIVE TEACHING METHOD 
The Progressive Radio "Edu-Kit" 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. 

Vol,begin by examining the various radio parts of the "Edu-Kit." You then learn the 
function, theory and w iri g 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. manner, progressive man^ r, and at your o n rate. you will 
find yourself constructing more advanced multi -tube radio circuits, and doing work like a 
professional Radio Technician. re 

Included in the 'Edu-Kit" course a sixteen Receiver, Transmitter, Code Oscillator, 
Signal Tracer, and Signal Injector circuits. These are not unprofessional breadboard" 
experiments, but genuine radio circuits, constructed by means of professional wiring 
and soldering tal 

These 
chassis, plus 

operate on your thod 
of 

regular AC fo or DC 
construction 

current 
known as 

Circuitry." 

W rTHE "EDU-KIT". .IS !COMPLETE 
You will receive all parts 

Denies circuits, each guava, 
able, electrolytic, mica, cera 
hardware, tubing, punched 

In addition, you receive 
special tube sockets, hardwa 

Tester.profesderi s 
tonal 

The "lEdw.tc /tit'' 
in addition to F.C.C.-type Qu 

and instructions necessary to build 16 different radio and elee- 
,teed to Operate. Our Kits contain tubes, tube sockets, v - 
mic and paper dielectric condensers resistors, tie strips, coils, 
metal chassis, Instruction Manuals, hook-up wire, solder, etc. 
Printed Circuit materials, including Printed Circuit chassis, 

re and instructions. You also r useful set of tools, a 
ng iron,and a self -powered Dynamic 

a 
c Radio and Electronics 

includes Code Instructions and the Progressive Code Oscillator, 
estions and Answers for Radio Amateur License training. You 

will also receive lessons for servicing with the Progressive Signal Tracer and the Progres- 
o 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. 

r ---UNCONDITIONAL MONET-BACK GUARANTEIE---- 
N 

Reg. U.S. 
Pat. Off. 

FREE EXTRAS 
SET OF TOOLS 

SOLDERING IRON 
ELECTRONICS TESTER 
PLI ERSCUTTER5 
ALIGNMENT TOOL 
WRENCH SET 
VALUAELE DISCOUNT CARD 
CERTIFICATE OF MERIT 
TESTER INSTRUCTION MANUAL 
HIGH FIDELITY GUIDE QUIZZES 
TELEVISION BOOK RADIO 
TROUBLE -SHOOTING BOOK 
MEM BEtSHIP IN RADIO -TV CLUB: 
CONSULTATION SERVICE FCC 
AMATEUR LICENSE TRAINING 

. PRINTED CIRCUITRY 

I SERVICING LESSONS 
You will learn troubleshooting and 

servicing in a progressive manner. You 
will practice repairsn on the sets that 
you construct. You will learn symptoms 
and causes of troubles 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 learni,g on this practical way, you 
will be able to do many a repair for 

and friends and neighbors, charge 
fees which will far exceed the price of 
the "Edu-Kit." Our Consultation Service 
will help you with any technical problems 
you may Plane. 

J. Stataitis, of 25 Poplar Pl., Water 
bury, Conn., writes: "I have repaired 
several sets for ivy friends, and made 
money. The "Edu-Kit" paid for itself, I 

was ready to spend $240 for a Course, 
but I found your ad and sent for your 
Kit." 

'FROM OUR MAIL BA; 

PRINTED CIRCUITRY 1 

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 Insu- 
lated chassis on which has been depos- 
ited a conducting material which takes 
the place of wiring. The various parts 
are merely plugged In and soldered to 
terminals. 

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

April, 1958 

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

Robert L. Shoff, 1534 Monroe Ave., 
Huntington, W. Va.: "Thought I would 
drop you a few lines to say that I re- 
ceived my Edu-Kit, and was really a zed 
that such a bargain can be had at such 
a tow price. I have already started 
pairing radios and phonographs. My 
friends were really surprised to seeme 
get into the swing of it so quickly. The 
Troubleshooting Tester that comes with 
the Kit is really swell, and finds the 
trouble, if there is any to be found." 

ORDER. DIRECT'FROM AD -RECEIVE FREEBONUS': 
RESISTOR .AND CONDENSER. KITS WORTH 17. 

Send "Edu-Kit" postpaid. I enclose full payment of $22.95. 
Send "Edtl-Kit" C.O.D. I will pay 522.95 plus postage. 
Send me FREE additional information describirg "Edu-Kit." 

Name 

Address 

PROGRESSIVE "EDU-KITS" INC. 
497 Union Ave., Dept. 543D, Brooklyn 11, N. Y. 

L J 
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. . ttleésze 
-FI KITS 

N' So simple .... it's like magic! 
L LAYER -BUILT COLOR -GUIDE 

Each Kit complete with all parts and instructions 

. NEW 

", LJ-6K . $2495 

L.1 -6K 10 Watt Amplifier (Little Jewel). Highest 
value in the low priced field, with built-in pre- 
amplifier and record compensator on phono 
channel. 
Freq. Response: ±10B 20 to 20,000 CPS at 1 
watt. Distortion: 2% harmonic or less at 10 
watts. In Charcoal and Brass. Shpg. Wt. 10 lbs. 
Complete Kit and instructions Net 24.95 

' NEW 

207A-K 
$4450 

207A -K Hi -Fi Preamplifier. The ideal control unit 
with self -power feature for use with any basic 
amplifier. True flexibility with 10 separate con- 
trols. Feedback throughout for low distortion 
and wide frequency response. In charcoal gray 
and brass. Shpg. Wt. 10 lbs. 
Complete Kit and instructions Net 44.50 

- 60 Watt Basic Hi -Fi Amplifier. For 
use with a preamplifier (such as 

NEW -'' 207A -K). New advanced circuitry for 
true high fidelity with exceptional 250A -K reserve power. Shpg. Wt. 40 lbs. 

. n Complete Kit and instructions 
Net 79.50 

, 20 Watt Amplifier. With built -In pre- 
. , amplifier and all controls. Modern 

a "61 PG -K, flat compact design for tabletop or 
cabinet installation. Shpg. Wt. 20 
lbs. In Charcoal and Brass. 
Complete Kit with instructions 

Net 59.50 

See your Hi -Fi Dealer or write .. 

Gretnrnes-A Division of Precision Electronics, Inc. 

Dept. P-4 9101 King Ave., Franklin Pork, Illinois 

Send complete Kit details. Send Kit. 
COD (55 enclosed). Postpaid. (Full payment en- 
closed. Enclose name of Dealer. (II any.) 

Name, 

Address 

City Zone.... State 
10 -day money back guarantee on all Kits 

TOOLS 
and 

GADGETS 
VACUUM -TUBE VOLTMETER 

The Model "77" vacuum -tube voltmeter 
is equipped with a 6" meter and comes 
complete with 
all accessories ,@,--_- 
including test 
leads, probe, 
portable carry- 
ing case and 
full instruc- 
tions for use. It 
has an 11-meg-. 
ohm input d.c, 
voltmeter, an 
r.m.s. and peak- 

111 

to -peak a.c. - 

voltmeter and - 
electronic ohm- 
meter, and dh and zero center alignment 
scales. Operating on 110-120 volts, 60 cy- 
cles, its frequency range is from 30 cycles 
to more than 5 mc. Price, $42.50. (Superior 
Instruments Co., 2435 White Plains Rd., 
New York 67, N. Y.) 

"AUTOMATED" PENCIL -SHARPENER 
Machined out of a sugar -cube size nug- 

get of solid brass alloy and fitted with a 
scalpel of surgical steel, the "Tipster" has 
a multiposition selector dial which adjusts 

the shaping head to turn out anything 
from a needle point for drawing schematics 
to a stub for pictorials. Price, $1.50, in a 
genuine leather case. (Mr. Wink, Private 
Eye, P. O. Box 252, Cos Cob, Conn.) 

CARBON RESISTOR KIT 
Thirty boxes of the most used 1/2-, 1- and 

2 -watt resistors are included in the "G -C 
Carbon Resistor Kit." The hinged -cover 
plastic boxes make it easy to determine re - 
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. 
APPROVED 

SENYICt: 
I SHn1' 

,hIna,n ,*I, f 
Get your free book on the 

FAMOUS RTS BUSINESS PLAN 
find out how you can open 

A REPAIR SHOP OF YOUR OWN 

RADIO -TV and 
ELECTRONICS TRAINING 

*21 INCH 
Receiver Kit included 

COMPLETE 

We supply and finance your equipment 

When you are ready and qualified to operate 
one of our RTS-Approved TV Repair Shops 
WE WILL SUPPLY 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 TRAINING ORGANIZATION. Under 
the RTS Business Plan you receive: 

2. An electric sign for 
the shop front. 

2. Complete laboratory 
of test equipment. 

3. Letterheads. calling 
cards, repair tickets, 

4. Basic inventory of 
tubes, parts, 
supplies. 

5. Complete advertising 
and promotional 
material. 

6. Plans for shop 
arrangement. 

7. Instructions on how 
to g into business. 

8. Continuous consul. 
cation and hep. 

9. The right to use 
RTS Seal f 
Approval, 

Credo. 
and the 

RTS 
30. The right to use 

the Famous 
Trade Mark. 

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

COLOR 
INSTRUCTION 

INCLUDED 

you build 
all these units 

A 

!tubes f 
excluded 

... AT A PRICE 
YOU CAN AFFORD! 

Yes, this great course costs for less than any }raining of its kind 

given by other major schools! Radio -Television Training School 

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

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

Color -TV Instruction, Unlimited Consultation Service ... 
ALL at a really big saving fo 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 Wan} 100 More Shops This Year 
This 35 year old training organization -e 
called RTS, that's Radio -Television ... Training School - wants to establish a 

string of Padio-TV Repair Shops in 
principal cities throughout the U. S. 

So far, 36 such shops are NOW IN 
BUSINESS AND PROSPERING. We 
are signing contracts with ambi- 
tious men to become future own- 
ers and operators of these shops 
in all areas. 

FOR UNSKILLED 
INEXPERIENCED MEN ONLY 

WE TRAIN YOU OUR WAYI 

RADIO -TELEVISION 
TRAINING SCHOOL 
5100 5. VERMONT AVENUE 
LOS ANGELES 37, CALIFORNIA 

Est. 1922 -----_ 
ITS "PP 

We must insist that the men 
we sign up be trained In 
2adio-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 
SPARE TIMEI 

r jU.AC NOW! 

CUT OUT AND MAIL TODAY! 

I RADIO -TELEVISION TRAINING SCHOOL 
5300 S. Vermont Avene, Dept. PE 48. 
Los tngeles 37, Califorunia 

SEND ME FREE - all of these big opportunity books - 
"Go -ad Jobs In TVEleetronics." "A Repair Shop of Your Own" 
and "Sample Lesson." I am interested in: 

U Radio -Television O Industrial Electronid 
(Automation) 

Name 

Address 

-Age 

City i State 
300 

April, I958 
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QUALITY CUT QUARTZ 
FOR EVERY SERVICE 

All crystals made from Grade "A" 
imported quartz -ground and etched 

"I to exact frequencies. Unconditionally 
guaranteed! Supplied in: 

{- FT -243 holders HC/ 6U metal 
pin spacing y_ sealed holders 

TuaS 
¡C'arN 

miio pin diameter .093 pin spacing .486' 
ewt (1J 5q,4 DC -34 holders óm.093 

diameter .050 
,ü- 

_ pin spacing 11' 

Cp1t'a 

pin diameter .156 FT -171 holders ' MC -7 holders pin pacing ya 
3q 

banana pins 

1 

pin spacing ' 
pin diameter .125 

MADE TO ORDER CRYSTALS 
1001 KC to 2500 KC: .01% Tolerance 51.75 .005% Tolerance 52.50 2501 KC to 9000 KC: .01% Tolerance 51.50 .005% Tolerance 52.50 Specify holder wanted. 

3500 KC hermetically sealed frequency marker crystal .005% tolerance tits octal tube socket Special 51.00 
ANY AMATEUR BAND CRYSTALS 

.05% Tolerance 
NOVICE BAND CRYSTALS 

SO meters 3701-3749 KC 
40 meters 7152-7198 KC 99c ea. 15 meters 7034-7082 KC 

6 METER TECHNICIAN 
BAND CRYSTALS 

8335KC-8550KC within 1KC each - 
Exact Frequency .01% 51.50 ca. 

ASK YOUR LOCAL PARTS DISTRIBUTOR FOR TEXAS CRYSTALS ... LOOK FOR THE YELLOW AND RED DISPLAY BOARD 
SEALED OVERTONE C RYSTA LSsupplied in metal lIC/6U holders -pin spacing .486, diameter .050. 10 to 30 MC .005 tolerance 53.85 ea. 30 to 54 SIC .005 tolerance 54.10 ea. 55 to 75 MC .005 tolerance 54.25 ea. 
FUNDAMENTAL FREQ. SEALED CRYSTALS in 11C/6U holders from 1400KC-10.1100KC any frequency .005 tol- erance... 53.50 ea. 
STOCK OVERTONE CRYSTALS in FT -243 holders 51.00 Frequencies listed in megacycles: 

15.01 16.7 17.15 18.225 15.11 16.8 17.16 18.325 16.335 16.9 18.025 18.475 16.435 17.0 18.125 18.925 
MARINE FREQUENCY CRYSTALS - All marine fre- quencies from 2000-3200 KC .005 tolerance $2.50 (Supplied In either FT -243, MC -7. or FT -171 holders.) 
RADIO CONTROL CRYSTAL 27.255 MC sealed crystals ($4' pin spacing . .. specify pin diameter ....093 or .050) 

52.50 ea. 
Stock crystals in FT -243 holders from 5675 KC to 865050C KC in 25 KC steps 
FT -241 lattice crystals in all frequencies from 370 KC 50e to 540 KC (all except 455 KC and 500 KC).......... . Matched pairs : 15 cycles $2.50 per pair. 
200 KC Crystals, 52.00; 455 KC Crystals, 51.00; 500 KC Crystals, 51.00; 100 KC Frequency Standard Crystals, 54.50; 1000 KC Frequency Standard Crystals, 53.50; Dual Socket for FT -243 Crystals, 1Sc; Ceramic socket 11C/6U Crystals, 15c. 

(Add 5c per crystal for postage and handling) 
WRITE FOR CATALOG AND QUANTITY PRICES 

Texas. 'Crystals 
. The Biggest Buy in tIie.11..5'.' . 

.8538 W. GRAND 'AVENUE ."'. RIVER' GROVE,. 141. 
' ALL PHONES- GLADSTONE 3-3555 

Terms: All .items subject to prior sole and change of 
' ;price without notice. 'All crystal orders MUST be ac-; 

. companied by check, cashor M.O. WITH PAYMENT y IN FULL. NO C.O.D.s. Postpaid shipments made in 
U.S.: and possessions only:. Add 5t_ Per crystal fair ' 

' postage and handling charge':.. 

38 

Tools (Continued from page 36) 

sistor values through novel color -coding and 
labeling while giving the resistors and their 
leads full protection against damage and 
careless handling. These Stackpole resistors 
meet EIA, MIL and ASESA specifications. 

An all -metal bench or wall rack to hold 
the resistors is furnished free of charge 
with the kit (Catalog No. 5245), which is 
available through leading electronics dis- 
tributors. Net price, $18.00. (G -C Electron- 
ics Mfg. Co., Div. of General Cement -Tex- 
tron Inc., 400 S. Wyman St., Rockford, Ill.) 

MULTIPLE CONNECTOR 
The "AMP-lok" self -anchoring multiple 

connector eliminates the necessity for sup- 
plementary mounting devices in through - 

panel applications. Its contacts are identical 
and self-cleaning. Recessed for safety, the 
AMP-lok is polarized to eliminate circuit 
error. And it is designed to accommodate 
a wide spread of panel thicknesses -only one simple mounting hole is required. 
(AMP Incorporated, Harrisburg 20, Pa.) 

RIPPLE FILTER KIT 
The Heathkit Model BF -1 is an L -type 

filter circuit designed primarily for use with the Model 
BE -4 battery 
eliminator or 
comparable 
units. Adding 
extra filtering 
to the d.c. out- 
put for power- r = ing transistors 
a n d "hybrid" 
automobile ra- 
dios, it func- 
tions at 6 or 12 
volts, and will 
supply up to 5 

a 
=1 

amp. current 
-which is ade- Y 

quate for most ..-.., 
transistorized 
equipment. Price, $10.95. (Heath Com- 
pany, Benton Harbor, Mich.) 30 
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:ó ̀ áD'd ANNIVERSARY SHOWER 

P, of Bigger, Better Buys! 

FREE GIFT WITH ANY SIZE ORDER 

FAMOUS 

Regency 
ALL 

TRANSISTOR ": ' °P 
Vest Pocket 

READY 
TO PLAY! 

an 
INCLUDING 

d SENSITIVE 
BATTERIES 4 PHONE .95 

The "hottest" pocket transistor 
radio since the advent of the trail- 

-RIstor! 
Designed and builtby 

egency. one of America's great 
radio names. Uses 

n 

exclusive 
circuit with Ill'. DI:'r and AStI' 
stages. SPIALLEtt THAN A PACK 
OF CIGARETTES! -.roily 3 x 2x 1". 
NO EXTERNAL ANTENNA OR 
GROUND, no hanging wires. Anna.. 
lug sensitivity. voluble amt selec- 
tivity. Attractively designed two- 
tone styrene case. Variable tuning 
covers 540 to 1500 lees. READY 
TO PLAY when You receive It. 
1000 -hour batteries and ultra -sen- 
sitive phone included in this fairs 
lously low price/ Gift parked. SAT 
ISFACTION GUARANTEED! Wt. 
1 Oz. 

POCKET 
MULTI -TESTER 

31,1, o 2 X 11/2" bake- 
lrte case. 100 Ohms/ 
V. Zero adj. 0/15/150/ 
1000 AC & DC V;' U/ 50 

l 
1 

0/100.000 0111111,. W/test leads 
and battery 

ll 
58.88 orig. 

pack. $13 value' 

PI 
HEARING -AID PHONES 

W/CORDS & PLUGS 
CRYSTAL $1.19 
DYNAMIC 2,000 ohm 1.69 
DYNAMIC 5,000 hm....., 1.69 
SUPERSENSITIVE 8000 ohm 2.98 

THREE -TUBE AC -DC 
AMPLIFIER 

Full' wired. neg. 55. Separate 
rol., tone controls. Lew: el on 
Cot trice ever!........ 41 

TUBES, 51.91 EXTRA 

12" COAX HI-FI SPEAKER 
In orig. cartons. illFr tivallty! 
Reap: 40-15.000 cycles. 12" 
woofer, wo 5" tweeter. Ship. $ Ott. ;J Ills. REG. 519.95. t1 

POWER SUPPLY COMBINE 
Power trans(.; 115VAC. tit cycles 
to 375-0-375 @ 20011a; 6.3 VCT 
@ GA: 5 VCT @ 3A. Choke: 6H 
Or 3110 ils. Moth encased '/ 

'color coded leads. Ship. $5.88 
wt. 13 tbs. 

WRITE FOR FREE 12 -PAGE 
SPRING BARGAIN FLYER! 

HI-FI TWEETER 
Sletal-cased cone. Freq. reap.: 
3.000 to 16,000 cps. Max. rating. 
20W. 27s" X 21/2" w/flat surface 
n11K. bracket. itlse,vhere $5.0 5 to 
$12. T1wotypes:8 ohm or el 

n.7 Js 16 ohm Impedance. Each 'D 

How to Order: 

lb.) 
State 

price with each item 
turned. C.O.D. o 

Postage, 45c 1st lb., 288 ° 

EXPORT ORDERS INVITED 

LEKTRON'S ONCE -A -YEAR GIVEAWAY SALE! 

FREE!FREE0 

ORHERACH 

PLUS 
our choice Anniversary Assortment 

(Avg .Wt. $15 WORTH OF RADIO PARTS 

3 Lbs.) ALSO FREE WITH $10 ORDER! 

SAVINGS OF $3 to $25 ON EVERY ONE OF THESE 

ONE -DOLLAR POLY-PAKS' 
2 PNP TRANSISTORS -Serpent 
Famous make, worth many dol- 
lars! While they last! 

60 TUBULAR CONDENSERS. 
Paper. rnoldtvl. oil, pormlain. 
.0002 to .25t: La 1000V. Wt. 
2 lbs. Reg $12. 

40 SUB -MINI RESISTORS. Only 
1/2" long. 20values: IS ohms 
to 10 mees. Color -coded. Reg. 
$8. 

8 -PC. NUTDRIVER SET. Plastic 
handle, 3/16. 7/32, 1/4, 5/I6, 
11/32, a/. 7/18" steel socket 
wrenches In pliuitie case. t. 

1 It,. Reg. $3. 

100 RADIO PARTS. Surprise 
swim(. Reg. value over $ 13. 
Wt. 3 1óa. 

70 MICA CONDENSERS. Silver 
5010 Incl. 30 values: .00001 to 
.01 mf. to 1000V. Vt. 1 Ib. 
Iteg. 55. 

15 -PC. TWIST DRILL SET. 1/16 
thru I/a" by 64tas; in graduated 
plastic holders. Reg. $4. 

60 TERMINAL STRIPS. BOARDS. 
Wide variety: solder lug, bind- 
ing. etc. \\t. I lb. 

40 POWER RESISTORS. IV1V, c ndohln. vitreous. d -coated. 

15 values: 5 to 50W: 35 to 
11000 ohms. Wt. 2 lbs. 

50 PLUGS & RECEPTACLES. 
Audio. polv., chassis. panel & 
soler. types. Wt. 2 lbs. 

10 "POLY" BOXES. Clear plas- 
tic. hinged. 1 /saap locks. Asstd. 
sizes. Reg. $2. 

10 ELECTROLYTICS. Singles, 
duals. triples. FP types. to 500 
mf. \\"t. 3 lbs. Reg. $14. 

20 ROTARY SWITCHES. Asstd. 
gangs. Insulation, contacts. Wide 
variety. Wt. 3 lbs. Reg. $18. 

50 ASSORTED KNOBS for radio, 
TV, appliances. Bakelite. plas- 
tic; Incl. set -screw types. Wt. 
2 tbs. Reg. $0. 

3 VARI-LOOPSTICKS, adjust- 
able. For transistor circuits. 
560.1500 kcs. 

TWO WORLD'S SMALLEST 
VARIABLES. Scoop! 10-365. 
11/4" so. w/ I" shafts. 

6 FERRILOOPSTICK CORES. 
Asst. flat & tubular, 5 to 7" 

,1, lone. 111-0. WI. 11 IOR. 

1 MINI -METER. 13/4" round. 
0.8 amps, AC. Chrome face. 
Reg. $3. 

75 -PC. RESISTOR SPECIAL! All 
types. asstd. Powp1 carbon, 
transistor. Precision. 30 values. 
Worth $15. Wt. 1 lb. 

65 -PC. CONDENSER SPECIAL! 
All types. asstd. Molded, ceram- 
ic. paper, oil. mica, viable, 
discs. Reg. 515. Wt. 211ós. 

40 HI -0 CONDENSERS. Finest 
Porcelain types. Reg. $8. 

"FLEA -POWER" MINI -MOTOR. 
Per lnanel:t magnet. 11,4 t0 3 
VDC to operaste. 3000 rpm. Wt. 

1 oz. 

CRYSTAL MIKE. Postage -stamp 
size! Crisp; 100 W 8.000 cps. 
Reg. 55. 

6 POPULAR DIODES. Crystal 
and silIcons. Some worth $10! 

3 LBS. HARDWARE, approx. 
2000 pen. Asstd. screws, brack- 
ets. etc. Reg. $8. 

6 TRANSISTOR SOCKETS, with 
mountitg plate. 

60 COILS & CHOKES. RE. IF, 
ant., tape 

2 l 
Sorb letY.s.Reg. Incl,$ 

1 

s5.lug- 
tuned- WL 

2 SUB -MINI SOLENOIDS. 1 o 

WA 
X 00". Change elec. energy 
mechanical. I2VDC @ 300 

ma actuates plunger. \Vt. 2 oz, 
Reg. 55. 

40 MOLDED CONDENSERS, wide 
assortment. Including oils. Reg. 
$8. 

SEVEN 25 -FT. ROLLS WIRE. 
Asstd. Colors, stranding, insula- 
tion. +18 to 24. Wt. 2 lbs 
Reg. $3.75. 

WORLD'S SMALLEST RADIO 
KIT. 21/" x 13/ x 'ta" wY/per- 
ueabilite tuner. diode, all park, 
directioim. Reg. $3.50. 

40 PRINTED CIRCUIT PARTS. 
Diodes: carbon. precision re- 
sistors: chokes: molded, ram- 
ie condensers; boards. Reg. $15. 

2 TRANSISTOR TRANSFORM- 
ERS. UTC "mincer" type. In- 
terstage; I e as o 34". ". I p. 
ratios unknown. olor -coded 
leads. Reg. $10. 

20 R/C CIRCUITS. Asstd. mire.. 
Printed. Integrals, tool Reg. $7. 

5 DIAL-LITE ASSEMBLIES. 
Asstd. colored Jewels; for mini 
broths. Reg. $3.50. 

20 Raytheon KNOBS, Precision, 
worth 85C each! InslrUment 
bytes: head insert, w/set 
screw's. Wt. 1 lb. 

8 GERMANIUM DIODES. Glass - 
sealed. w/long leads. Reg. 
$1.50. 

1D PANEL SWITCHES, 115VAC 
Asstd. Si'S'l', Dl'ST, DI'U'f. 
Shen must! 

20 VOLUME CONTROL. Singles. 
doubles: asstd. values, shafts. 
Beg. $13. \Vt. 2 lbs. 

4D TUBE SOCKETS. Wide asst. 
mica. printed. shield -based, too. 
Reg. $8. \\'t. 2 Its. 

150 NON -INSULATED RESIS- 
TORS, asstd. values; 14, lo 2 W. 
Reg. $10. Wt. 2 lbs. 

5 ROLLS "HAIR" SIZED WIRE. 
25ft. rolls; r26 to _30 for 
transistor circuit work. Asstd. 
colors. Insulation. Wt. 1 lb. 

4 FILTER CHOKES. up to 200 
Strap mtg. Wt. 2 lbs. 

lien. 55. 

60 INSULATED RESISTORS, to 
10 nlees. 30 Vaille. >F to 2 
W. I & 5%n incl. Wl, 1 lb. 
Beg. 111). 

10 TUBULAR ELECTROLYTICS. 
single & dual types; to 500 1,11: 
lo .151) V. Axial leads. Wt. 3 
lbs. nee. $15. 

50 PLUGS & RECEPTACLES. 
Power. audio. panel. AC, battery. 
Wt. 2 lbs. 

100 CERAMIC CONDENSERS. 
Tubular. popular makes. Wl. 1 

W. Reg. $12. 

40 DISC CONDENSERS, for troll - 
al tor & sub-ndnl work. Reg. $5. 

40 PRECISION RESISTORS. Car- 
twloy & WW. tofo. Asstd. to 
1 W; to 1 1,1eg. Wt. 1 lb. 
Reg. $25. 

10 TIMING MECHANISMS. 3- 
eecoud. Intricate gearing. Reg. 
53 each. WL 2 lbs. 

HEAVY-DUTY TRANSFORMER, 
Filament, I15VAC, 60 cycle to 
R.3V @ 2,5A. Wt. 3 lbs. 
Reg. $4. 

TEST OSCILLATOR, /red. Pocket size. transistorized. Good 
for code practice. Wt. 1 lb. 
Reg. $5. 

ORDER BY "BLACK TYPE" 'HEADLINES, i.e. 
"ONE POWER SUPPLY COMBINE, $5.88" 131-133EVERETT AVE. 

Send cheek or M.D. including sufficient postage; , E.K 
T'RJO N :acre, zs / sown. Rated, net 3ó days. (Canada CHELSEA 50, MASS. 

. seal. 
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,?.. . 1. .... ' La I Cb I... '' , lá ~/C) 33-00 NORTHERN BLVD. 
so ' 740 / 7 LONG ISLAND CITY 1, N.Y, 9/C01 Show me HOW TO SAVE 50% on Laboratory Preci- 

sion test instruments & Hi -Fi. Send FREE catalog & 
. :CATALOG ' name of neighborhood EICO Distributor. PE -4 

SAVES. YOU. 50% on your . :-.. 

TEST INSTRUMENT & Hi-frCOSTS. 
50 KITS & WIRED MODELS to choose from I. 

Home, car, TV, 
appliance repairs: 

#540 NEW! 

READI-TESTER 

KIT $12.95 

WIRED $15.95 

Name 

Address 

City 

Occupation 

Zone. .State 

Prices 5% higher on West Coast 

VACUUM TUBE 
NEW! PEAK -to -PEAK 

VTVM VOLTMETER 

#221 #232 & UNI-PROBE 

q KIT $25.95 .61;1, . (pat. pend.) 

111N WIRED 539.95 KIT $29.95 

WIRED 549.95 

Yoirbüild/E1C6- KITS: in i'on e evening ,-- but .they last: ° 

a LIPETIPIE! OVER 1 MILLION in use today' 

1000 Ohms/Volt 

MULTIMETER 

#536 

KIT S12.90 

WIRED $14.90 

, il 
iiiiiiVes. 
,i,iii1011111 
inane 0 

.7: 

o 9 '¿1 -, 
,:il e rItt...1__ 

5" PUSH-PULL 

SCOPE #425 

KIT $44.95 

WIRED 579 .95 

Lowestpricea 
p ro te si al Scope 

_ 

..,:seN 
@HIM 

r: Re' * 
" 4 I 

, ', .' 41 -- 
sj; ...1 rI,,9,-. 
'4, ' ."- '-4-- I 

NEW! COLOR & 

BLACK -&-WHITE 

5 -MC TV 

SCOPE #460 

KIT $79.95 

WIRED $129.50 

TUBE 

KIT $34.95 

1.1 -a.1.01-19-1 
sá 11-111.11.14°°¡ 

1414040"; 1 

.1 (11-, flti 9 51 
5, 

TESTER #625 

WIRED $49.95 

vineocs...., aiiii ,..7a,' #666 

NEW! DYNAMIC - : y i 

CONDUCTANCE rdiAll,. 
, 

i,, i,,T -~ TUBE & 

TRANSISTOR TESTER 

KIT $69.95 WIRED $109.95 

NEWI 

RF.AF SIGNAL 

GENERATOR #324 

(150 kc to 435 

KIT $26.95 WIRED 

,- 
M-9 --47-1 

411 t 
.4.BM- . 

--......: 9' 
---- 
iliT.V. el_,( 

Ind} 

$39.95 KIT 

: . 
. , TV -FM SWEEP 

,e1 GENERATOR 

P:1 
$34.95 WIRED $49.95 

MULTI -SIGNAL 

KIT $19.95 

-1.---- 10Y 
TRACER 

WIRED 

#145 

$28.95 

1000 Ohms/Volt 

'?.iia-z& 
s MULTIMETER 

#556 

1 KIT 516.90 

.o l'.. CY.. WIRED $23.50 

0 

KIT 

RETMA 

KIT 

- 0 

$5.95 

Res. Sub 

Box #1100 

$5195 WIRED $9.95 

RETMA Cop. Sub. 

Box #1120 

WIRED $9.95 

..- - Zil 
1LX: 

1W 
KIT 59.95 

Test radio, hearing aid, 
flashlight, photoflash, 
electronic equipment 

batteries: 

BATTERY TESTER 

#584 

WIRED $12.95 

I 
' - 

" 
1 

",'-.;. _2.* 

- -'.-- ,-, .. 6V & 12V 

BATTERY 

ELIMINATOR 

..: & CHARGER 

# 1050 
KIT $29.95 WIRED $38.95 

R -C BRIDGE & R -C -L 

COMPARATOR #950B 

KIT $1935_ WIRED $29.95 

"Only from 
HIGHEST QUALITY HI Fl at ti' lowest 

gleara 
NEW! FM TUNER #HFT90 
KIT, less cover: $39.95* 

" WIRED, less cover: $65.95* 
Cover: $3.95 *excise tax incl. 

NEW 
MASTER 

CONTROL 
PREAMPLIFIER #HT61 

KIT $24.95 WIRED $37.95 
with Power Supply: 

KIT $29.95 WIRED $44.95 

NEW! 

60 -WATT 

Ultra Linear 

HIGH 

FIDELITY. 

POWER AMPLIFIER 

4'1460 with ACRO TO -330 OUTPUT %FUR 
KIT $72.95 WIRED $99.95 

Vitally 
different 
& better! 

New 
Standard 
Speaker 
System 

HFS-2 " 

$139.95 

NEW! 
20 -WATT 

Ultra - 
Linear 

Williamson- type 
INTEGRATED AMPLIFIER 

:HF20 
KIT $49.95 WIRED $79.95 

NtW! 
50 -WATT 

Ultra - 
Linear 

INTEGRATED AMPLIFIER 
#HF52 

KIT $69.95 WIRED $109.95 

NEW! 12 -WATT Williamson - 
type INTEGRATED AMPLI- 
FIER # HF12 
KIT $34.95 WIRED $57.95 

MEW! 

C 

FACTORMUILTASIMET-2-WAY 

COMPLETE with 

MI -FI SPEAKER 

IstilSYSTEM .#HTS1 - 
53.9.9S 

EI:13 
,, 

40 

- nn o e, 1. 
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By 
WILLIAM I. ORR 

and 
DONALD STONER 

r 
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Listen to Satellites. 
with 108-mc. Converter 

THIS three -tube satellite converter (SC -3) is a highly 
sensitive unit that will receive and amplify the 

108-mc. telemeter signal of an earth satellite or missile'and 
convert it to a frequency that can be found and 

identified on the dial of your short-wave receiver. 
Figure 1 (on page 42) is a block diagram of the con- 

verter circuit. Accuracy of the frequency of reception 
is determined by the frequency of the conversion 
crystal (fixed by the manufacturer) and the precision 
with which you tune your receiver to the conversion ,, 

frequency of 10 megacycles. 
If you tune your receiver near the easily,, identified. 

signals of Station WWV (whose operating frequency is _ 

10 mc.), you can obtain optimum 108-mc. reception 
with the SC -3. A simple connection between converter 
and receiver will feed the signal into the antenna cir- 
cuit of your receiver. 

Assembly 
Before starting to assemble the converter, the chassis 

should be completely drilled according to the layout 
in Fig. 2. To insure proper wiring and assembly, the 

. ;3 

April, 1958 l 



Above -chassis view of completed 
converter. Tube line-up from front 
to rear is 6858, 6AN8, and 12AT7. 

following instructions are given in a step- 
by-step sequence. The notation (NS) indi- 
cates that a connection should not be 
soldered, as other wires or components 
will be added shortly. The notation (S) 
indicates that a connection should be sol- 
dered before starting the next step. Mark 
each step off in the space provided when 
you have completed it, and always check 
your work against the schematic diagram 
(Fig. 3). A drawing of the terminal strips 
(TS1 and TS2) is shown in Fig. 4. Use a 
clean, hot iron, and beware of "rosin" 
joints! 

IMc 
0 

6BS8 

L 
6AN8 

CASCODE 08 vas 
R.F AMP. 

(VI) 

I2AT7 

49 -MC XTAL 
CONTROLED 
OSCILLATOR 

(V3) 

( ) 

( ) 

42 

CONVERTER 
(PENTODE 
SECTION 

OF V2) 

FREQUENCY 
DOUBLER 

(V91 98 -MC 

io -! 
CATHODE- 
FOLLOWER 
(TRIODE 
SECTION 
OF V2) 

l0 -MC 
OUTPUT 

TO 
RCVR. 

POWER 
SUPPLY 

ft' 

Fig. 1. Block diagram of convert- 
er chassis showing tube function. 

Mark the drilling layout (Fig. 2) on the 
paper wrapper of the chassis. Drill the 
chassis as shown. Remove the paper and 
clean away all burrs. 
Install 9 -pin sockets in holes D, F, and 
J, using 4-40 hardware. The blank pin 
of each socket faces the rear of the 
chassis. Place a metal tube shield base 
above chassis on socket D. Install coax- 
ial connector JI in hole E, using 4-40 

hardware. Place a ground lug under 
connector nut closest to ground lug 2 of 
socket D. 

( ) Install output receptacle J3 in hole G, 
using 6-32 hardware. Mount test jack 
J2 in hole I. Mount the 8 -lug insulated 
terminal strip T.31 in holes B and C, 
using 6-32 hardware. Position lug ter- 
minals facing socket F. Mount crystal 
socket at position L, using 4-40 hard - 

Fig. 2. Drilling template. Holes D, F and J mount the 6BS8, 6AN8 and I2AT7 respectively. 

NOTE: 

FRONT TOP 
HOLES T,H,U DRILLED FOR ERIE CAPACITORS, IF CENTRALAB UNITS ARE USED MAKE HOLES /¡ DIA. 
ALL UNMARKED HOLES ARE '/gyp" DIA. DRILL SOCKET AND PLUG BOLT HOLES TO FIT. 

POPULAR ELECTRONICS 

BACK 
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Two views of the under- 
side of the converter. 
Note point-to-point wir- 
ing and +he short compo- 
nent leads. Follow layout 
shown as closely as possi- 

ble to reduce possibility 
of spurious oscillations 
and regeneration. 

N.- 

í szr.""' 1.A q º 
- a 

p 

.f ^ . 

¡ 
>r 

^ R. ` 

ú 
- , t 

...; 
f 

. t.ri, -. 

a111 k- 
t 

1 

a -^ :,-b.-.e-.+ . 

EDITOR'S NOTE 
The construction of this project 

has been 

simplified as much as possible, but at the 

high frequencies involved there are many in- 

tangible pitfalls. For example, mounting wire 

connected to a grid or plate circuit close to 

the chassis might add enough capacitance 
to prevent the tuned circuit from being ad- 

justed properly later. An extra half inch of 

wire connected to a coil might similarly pre- 

vent proper operation. 
If you have built units operating at sim- 

ilar frequencies, you have learned how to 

handle such critical círcuíts. Equipped with 

a VTVM and a grid dip oscillator, you are off 

to a good start. 

ware. Mount the 5 -lug insulated termi- 
nal strip TS2 in hole H using 6-32 
hardware. Position terminals facing 
socket J. 

( ) Install switch Si in hole A using hard- 
ware provided with switch. Place %" 

April, 1958 

rubber grommets in holes O and P. In- 
stall holder fuse for F1 in hole R. Mount 
selenium rectifier SRI in hole Q using 
11/4" 6-32 bolt. Position lugs of SR1 
toward TS2, with positive terminal 
(cathode) toward retaining nut. 

( ) Pass leads of transformer TI through 
grommet O. Mount T1 above chassis, 
using 6-32 hardware through holes M 

and N. Install ground lug under nut M. 

Mount the single -terminal tie point in 
hole S behind socket D. This completes 
the mounting of the larger compónents. 

Wiring 

The ground leads should be wired with 
#22 tinned, solid wire, as follows : 

Connect a wire between Iug E at recep- 
tacle J1 (NS) and ground lug 2 (NS) of 
socket D. Pass a wire through the cen- 
ter stud of D (NS) , through pin 4 (NS) 
to ground lug 2 <S). Pass a second wire 
through the center stud of D (NS), 

43 



108 MC. 
INPUT 

CI 

50 
ppf0. 

6858 '' 
VI 

C2 .001 pfd. 

500»910. 

c13 

1-8 p3+td. 

. j 
e e LT 4ºrt.p ººrt 

12477 
V3 

49 MC. 

R9 RIO 
150A. 150!, 

I2 Yp14. 

RII 
391< 

CI^` 
2 p3+ t4. 

-qt 

J2 

C6 

001 914 

C7 R5 
100K 

TEST 
JACK 

8293+14 

113 

CIT 

CIL.L. .oól 

1-8ppfd. / 1 

TÚ9E' 

CIS + 

y1á 

C221. 
V3 

6AN8 
V2 

001 \pfd, 
.001910. 
R6 RT R8 I00K IK 101< 

SRI 
R12 R13 + RED T1 
IK 

C19 

20 
3+td 

RED/YELLOR 

.001 pt0. \ \ c 

-1_ 1 
1 

D.C. VOLTAGE MEASUREMENTS TO CHASSIS 

4 GREEN( BLKR 

10 MC. 
OUTPUT 
, TO 

RCVR. 

L 

> 

PIN ' VPLTAGE1 TUBE' PIN" I' VOLTAGE''t 
F TUBE PIN VOLTAGE 

I +120 I ,. 1 +120 I +120 3 +0.8 ,6AN8',: 3 r12AT7 
3 +0.6 6 +105 6 +120 6 +120 a' a r' +o.8 .'T I +40 : ,1 '. 8 . +0:6 

Fig. 3. Complete schematic of converter shows how dual tubes give six -tube performance. 

PARTS LIST 
C1 -50 -µµtd. variable capacitor (Bud LC -1644) C2-500-1µtd. ceramic disc capacitor (Centralab DD -501) 
C3, C6, 09, C9, C10, C11, C12, C17, C20- 0.001 -0d. ceramic disc capacitor 
C4--500-µµfd. feedthrough capacitor (Centra - lab ZB-501) 
CS, C13, C16-1-8 µµfd. variable trimmer ca- pacitor (Erie 532-10 or Centralab 4324) 
C7-82-µµfd. ceramic disc capacitor, 5% toler- ance (Centralab DTZ-82) - 

C14 -12-µµ1d. capacitor 
CIS-2-µµfd. capacitor (Centralab TCZ-1R5) 
C18, C19-20-µfd., 150 -Volt electrolytic capacitor F1 -1 -ampere, 250 -volt &use with holder 
1I-Coaxial receptacle (Amphenol 83 -IR) with plug (Amphenol 83-ISP) 
J2-Insulated pin tip jack 
J3-Phono-type jack with plug 
LI through L8-See COIL DATA 
RI; R2 -82 -ohm, 1/2 -watt resistor 
R3, R7 -1000 -ohm, 1/2 -watt resistor 
R4, R5, R6 -100,000 -ohm, 1/2 -watt resistor 

R8 -10,000 -ohm, 1/2 -watt resistor 
R9, R10 -150 -ohm, 1/2 -watt resistor 
RI1-39,000-ohm, 1/2 -watt resistor 
R12 -1000 -ohm, 1 -watt resistor 
R13 -10 -ohm, 1/2 -watt resistor 
Sl-S.p.s.t. toggle switch 
SRI -65 -ma. selenium rectifier 
TI-Power transformer, 135 volts at 50 ma., 6.3 volts at 1.5 amp., 117 -volt primary (Triad R -30X or Stancór PA -8421) 
TSl-8-lug terminal strip 
TS2-5-lug terminal strip 
Xtal.-49.0-mc. crystal (International Crystal Type FA -9) 
V1-6BS8 tube 
V2-6AN8 tube 
V3-12AT7 tube 
I-Miniature socket for FA -9 crystal (Millen 33302) 
3 -9 -pin miniature sockets Gone with shield) 1-3" x 5" x 7" aluminum chassis (Bud CU -2108) Misc. Iine cord and plug, knob, 6-32 and 4-40 nuts and bolts, soldering lugs, #22 tinned bare wire, #22 hookup wire 

COIL DATA 
LI, L4, L5 and.L8 are cut from sections of pre- fabricated air -wound coil stock, 1/2" in diam- eter, 16 turns per inch (Air -Dux #416-111u- mitronic Engrg., Sunnyvale, Calif.). LI has 

41/2 turns with 1/2" leads; L4 has 4-2/3 turns with 3/4" leads, L5 has 2-2/3 turns with 3/4" leads, and LB has 31/2 turns with 1/2" leads. 
L2, L3, and L7 are close -wound with #30 enam- 

eled wire on 1-megohm, 1 -watt resistors approx. 7/32" in diameter by 9/16" long (IRC Type BTA). Coil leads are soldered to re- sistor leads close to body of resistor. L2 has 15 turns of wire, L3 has 33 turns, and L7 has 10 turns. 
1,6 has a value of approx, 44 microhenrys (J. W. Miller adjustable r.f. choke #4562) 
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through pin 9 (S) to ground lug 4 (S). 
Pass a third wire through the center 
stud (S), through pin 7 (S) to socket 
mounting ring below pin 7. Solder wire 
and pin 7 to ring. 

( ) Connect a wire from center stud of 
socket F (NS) through pin 4 (S) to 
ground lug 2 (NS) . Connect a wire from 
ground lug 2 (S) to ground terminal 
(outer) of J3 (S). Pass a wire through 
center stud of F (S), through pin 9 (S) 
to ground lug 4 (S). Connect a wire from 
ground lug 3 (NS) of F to nearby ground 
lug 7 of terminal strip TS1 (S) . Press 
this lead against chassis. 

( ) Connect wire to ground lug 1 of socket 
J (S), pass through pin 2 (S) to center 
stud of socket SNS) . Connect wire to 
center stud (S) and pass through pin 
9 (S) to ground lug 4 (S). 

Wire the filament and power leads next 
with #22 stranded, insulated wire. Make 
sure the wire ends are twisted to avoid an 
accidental short circuit. 

( ) Run a wire from pin 5 of socket D (S) 
to pin 5 of socket F (NS) . Run a wire 
from pin 5 of socket F (S) to pin 5 of 
socket J (NS) . Install jumper of solid 
wire between pin 5 (S) and pin 4 (NS) 
of socket F. Run one green lead of trans- 
former Ti to pin 4 (S) of socket J. At- 
tach other green lead of T1 to ter- 
minal 3 (ground) of strip TS2 (NS) . 

( ) Wire terminal 5 of TSI (NS) to terminal 
1 of TS2 (NS) . Wire terminal 1 of TS2 
(NS) to pin 1, socket F (NS). Wire ter- 
minal 8 of TS1 (NS) to test jack J2 (S). 
Attach one black lead of Ti to one lug 
terminal of fuse F1's holder (S) . At- 
tach the other black lead of Ti to ter- 
minal 5 of TS2 (NS). Attach the red lead 
of T1 to the unmarked (negative) ter- 
minal of rectifier SRI (S) . Attach the 
redlyellow lead of T1 to terminal 3 

(ground) of TS2 (S). 

( ) Twist together two 14" lengths of hook- 
up wire. Strip and tin both leads at one 
end. Attach one lead to each terminal 
of switch S1 (S). Press the leads along 
the chassis edge and back to TS2. At- 
tach one lead to terminal 5 of TS2 (S). 
Attach the other lead to terminal 4 of 
TS2 (NS) . Pass the 117 -volt line cord 
through grommet P. Tie a knot near the 
end of the cord. Attach one lead of the 
cord to the free terminal of fuse F1's 
holder (S) . Attach the other lead to 
terminal 4 of TS2 (S) . 

Mounting 
You are now ready to install some of the 

smaller components. 

( ) At socket D: Install capacitor C2 be- 
tween pin 1 (NS) and pin 8 (NS) . Trim 
leads as short as possible. (Lead length 
of all of the following connections should 
be kept at absolute minimum.) Install 
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capacitor C3 between pin 8 (NS) and the 
single terminal tie point S (NS) . Install 
resistor RI between pin 8 (S) and tie 
point S (NS). 

Install coil i,2 between tie point S (S) 
and pin 2 (NS) . Install coil L2 between 
pin 2 (S) and ground lug E of J1 (NS) . 

Install capacitor C20 between pin 4 (S) 
and pin 5 CS). Mount capacitor C5 in 
hole T. Attach wire lead from stator of 
C5 to pin 6 (NS) . Mount coil L4 be- 
tween pin 6 (S) and terminal 3 of TS1 
(NS) . Mount coil L3 between pin 1 (S) 
and terminal 5 of TSI (NS) . 

( ) Examine capacitor C4. The outer ring 
is one terminal, and the two inner lugs 

o 
1- 

1 

m 

áu. 
00 

LS 

1t4 

r m _ z z z 
dLL EL, 64 
00 00 00 
I- I- I- 

L61 L3 

C6 

TO B+ 

DETAILS OF TSI 

0- 0- 0Z 
I -N 1-0 I -U 

() f 

Fá 
o 

> I- 
= 

0 
z> 
áu. 
00 

om 
1-0 

17. w 
Z> J> Z 

I- o ilu. dLL 
00 z0 00 

V' N f - 

DETAILS OF TS2 

Fig. 4. Wiring of components on the 
two terminal strips should follow this lay- 
out. Make sure lugs 2 and 7 of TSI and 
3 of TS2 are well grounded to chassis. 

comprise the other terminal. Slide one 
inner lug of C4 through the hole of pin 
3 of socket D (NS). Orient the outer 
ring of C4 so that it touches ground lug 
2 of socket D. Holding C4 in this posi- 
tion, solder pin 3. Next, solder the outer 
ring to ground lug 2. Trim the leads of 
R2 and attach one lead to the free inner 
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COAXIAL 
PLUG 

(A) 

75n I W. ' 

COMPOSITION 
RESISTOR 

_* A 
AX PHD (ANY LENGTH) Ir PLUG G 

INNER CONDUCTOR TO RCVR. ANT. 
SHIELD TO RCVR. GND 

Fig. 5. Dummy load (A) for adjust- 
ment and interconnecting cable (B). 

Fig. 6. On -the -air testing is done 
with a simple dipole antenna. 

Si" LONG 
JUMPER 300n TV -TYPE RIBBON 

SPLIT ONE CONDUCTOR 
OF RIBBON AT A -B AND 
CONNECT BALUN AND 
COAXIAL LINE 

r- 

(B) 

SOLDER ALL COAX 
SHIELDS TOGETHER 
HERE 

BA LUN 
75n COAX, 36" LONG 

75A COAXIAL LINE (ANY 4 --LENGTH) TO ANTENNA PLUG 
OF CONVERTER 

HOW IT WORKS 
A high -gain v.h.f. dual triode (VI) operates as a 

neutralized cascode amplifier with the input circuit 
(L1 -C1) and output circuit (C5 -L4 -L5) tuned to 10S nu. Neutralizing coil L2 in conjunction with the grid - plate capacitance of the first triode section forms a 
parallel -resonant circuit at the operating frequency, 
preventing interstage feedback and parasitic oscillation of the stage. The noise figure (ultimate sensitivity) is 
optimum when this circuit is properly adjusted. 

The second triode section- of Vl functions as a 
grounded -grid amplifier whose plate circuit is coupled to the pentode section of V2 serving as a frequency 
converter from los mc. to 10 inc. The oscillator uses 
a 12AT7 (V3) in a "hot -cathode" crystal circuit, em - 
plowing an overtone crystal oscillating at 49 mc. V3's 
second, section acts as a frequency doubler, delivering 
98-mc. energy which is capacitively coupled to the in- put grid circuit of V2. 

A 10-mc. "difference frequency" is created between the incoming signal and the local oscillator signal 
(108-95=10) in the mixer circuit, and is extracted across the tunable plate circuit inductor, L6. This 10 -nu. 
signal is coupled into the triode section of V2 which 
serves as a cathode follcsver, providing a low -impedance 
signal source suitable for coupling the output signal of the converter into the antenna terminals of your re- 
ceiver. When the latter is tuned to 10 mc., it will "hear" the 108 -me. signal received by the SC -3 converter. 

Half -wave power transformer Ti and. selenium recti- 
fier. SRl, together with a simple resistance -capacitance 
filter system. provide approximately 120 volts d.c. re- 
quired to operate the converter. Filament power is also 
supplied by TI. The converter is designed to operate 
from the normal 117 -volt, 60 -cycle power line. L 
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( ) 

lug of C4 (S); -.attach the other lead to 
ground lug E of J1 (S). 
At terminal strip TS1: Install resistor 
R3 between terminal 3 (NS) and ter- minal 5 (NS) . Install capacitor CG be- 
tween terminal 3 (S) and terminal 6 

. (NS) . Slip insulated tubing over ca- pacitor leads. Install resistor R5 be- 
tween terminal 6 (NS) and terminal 7 (ground) (NS) . Install R4 between ter- minal 6 (NS) and terminal 8 (S) . In- stall capacitor C12 between terminal 5 
(NS) and terminal 7 (ground) (NS). Slip insulated tubing over leads. Install 
C7 between terminal 6 (NS) and ter- minal 7 (S) . 

( ) At socket F: Install capacitor C11 be- tween center terminal of J3 (S) and pin 
3 of socket F (NS) . Install C10 between ground lug 1 (NS) and pin 1 (S) . Install resistor R8 between ground lug 1 (NS) and pin 2 (NS) . Install capacitor C9 
between pin 2 (Si and pin 6 (NS). Slip insulated tubing over capacitor leads. 

( ) Install resistor R7 between ground lug 1 (S) and pin 3 (S). Install coil 
L6 between pin 6 (S) and terminal 5 of 
TS1 (NS) . Use lengths of solid wire for 
coil leads. Install capacitor C8 between ground lug 3 (S) and pin 7 (NS) . 

( ) Install resistor R6 between pin 7 (S) and terminal 5 of TS1 (S) . Slip insulated tubing over resistor leads. Install coil L5 between pin 8 (NS) and terminal 
6 of TS1 (S) 

( ) At socket J and TS2: Install capacitor 
C16 in hole H. Attach wire lead from stator of C16 to pin 6, socket J (S). In- stall capacitor C15 between pin 8 of socket F (S) and the lead of C16 (S). Install resistor R12 between terminal 1 
of TS2 (NS) and terminal 2 of TS2 (NS) . Install coil L8 between terminal 1 of TS2 (NS) and the lead of C1G (S) . In- stall capacitor C14 between pin 1 (NS) and pin 7 (NS) . Install resistor R11 
between pin 7 (S) and ground lug 4 (S) . 

( ) Install capacitor C17 between terminal 
1 of TS2 (NS) and ground lug 2 of socket J (S). Insert capacitor C13 in hole U. Attach lead from stator of C13 to pin 1, socket J (NS) . Install coil L7 between pin 1 (S) and terminal 1 of TS2 (NS) . Install resistor R9 between ground lug 1 of socket J (S) and ad- jacent pin of crystal.socket (NS) . Install R10 between ground lug 4 (S) and free pin of crystal socket (NS). 

( ) Run wire from pin 3 (S) to nearest pin of crystal socket (S) . Run wire from pin 8 (S) to remaining pin of crystal socket (S) . Install capacitor C18. At- tach negative lead to ground lug M 
(NS) and positive lead to terminal 1 of TS2 (S) . Install capacitor C19. At- tach negative lead to ground lug M (S) and positive lead to terminal 2 of TS2 
(NS) . Install resistor R13 between pos- 

(Cotrtiº:ued on page 103) 
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he Lady 'as a - Ham 
Her rig is .a magic carpet to a Caribbean cruise,, a Moonlit 

night on the Moroccan desert, and other exciting places 

HERE I AM,.a young Midwest secretary 
with an average salary and no inherit- 

ance. Yet just last week I passed the time 
of day With. a Buckingham Palace guard 
on his day off . . . discussed monsoon 
weather with a sailor in' Yokohama . . . 

debated the advantages of an ocean cruise 
with the purser of a luxury liner basking 
in the Caribbean ... and listened eagerly 
while an enthusiastic young Frenchman in 
Paris 'tried to explain to me precisely why 
his city is the only place in the world to be 
in the spring. What's more, I confidently 
expect this week and all the weeks to fol- 
low to be just as filled with exciting globe- 
trotting as was the last. 

How' is it done? It's easy. My flying 
carpet is a 'neat collection of electronic 

equipment in one corner of the dining room, I 

and my passport is a small, official -looking 
bit of paper issued by the Federal Com- 
munications Commission stating that I am 
the holder of an Amateur Radio License 
and have been issued the call letters 
119AMD. Yes, I am proud to say I. am a 
"ham," for in this case the term .does not 
mean a poor actor, the second son of Noah, 
or the southwest corner of a porker. It 
means that I am a radio amateur, one of 
160,000 people in this country alone' who 
engage in this fascinating hobby; and there 
are thousands more of us scattered all over 
the globe. 

It's a Personal Thing. Amateur radio 
offers a wide variety of attractions and in- 
terests. But to me, a woman, its main 
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attraction is a personal thing. While I am 
perpetually thrilled by the globe -shrinking 
magic of electronics, the warm companion- 
ship of friends scattered all over the face 
of the earth means still more. And I may 
as well confess that the exaggerated, flat- 
tering chivalry with which I am treated by 
fellows on the air does wonderful things 
for my ego-even though I know in my 
heart that most of it is due to the novelty 
arising from a 30 -to -1 ratio. Yes, that's 
right: there are 30 men amateurs to every 
woman. Competition is stimulating, but 
having it ease off now and then can be 
pretty refreshing, too! 

If you want proof that men amateurs 
pamper the girls in their midst, hear this: 
in abbreviated ham lingo an unmarried 
woman, whether 16 or 60, is called "YL" 
for "Young Lady." A male ham calls him- 
self an "OM," or "Old Man." But when a 
YL marries an OM, does she become an 
"Old Woman?" She does not! She becomes 
an "XYL," or "Ex -Young Lady," and she 
stays one the rest of her life! How's that 
for chivalry? 

What do hams talk about? Practically 
every subject under the sun! The only 
limitations are those of good taste. Tuning 
across one band, I can hear a woman in 
Hawaii frankly admitting to a Minnesota 
housewife that on first contact the famed 
native poi may look and even taste a little 
like wallpaper paste. A gardener in Bel- 
gium is swapping tulip -raising tips with an 
amateur in Holland, Mich., and a grand- 
mother vacatióning in Florida is describing 
her seashore cabin to her grandchildren 
back in Kansas. Poetry, fashions, children, 
pets, television programs-these and a 
hundred other topics are discussed. 

A Participation Hobby. Usually I do 
not listen for long. After all, amateur 
radio is primarily a participation hobby. If 
I choose, I can take part in the conversa- 
tions, sure that I shall be welcome, for 
amateurs are the friendliest group of 
people in the world. 

Often, though, I prefer to start a con- 
versation pf my own, so I switch on my 
transmitter, pick up the mike, and say, 
"CQ, CQ, CQ; this is K9AMD calling CQ 
and standing by." This means that I will 
talk to anyone who hears me and answers. 

I have called "CQ" hundreds of times, 
but I still can't help holding my breath in 
anticipation when I switch the transmitter 
off and the receiver on. I may hear the 
lonesome voice of a GI in Germany re- 
peating my call letters . . . they may be 
spoken in a Cockney accent from the 
shadow of Big Ben . . . or the call may 
come in the deep caressing tones of a ca- 
ballero from Argentina. 

Many times the conversation that follows 

is more entertaining than an evening at the 
movies. I still recall vividly the contact I 
had with the wife of a mining engineer in 
South Africa one Saturday at lunch time. 
She had a way with words that lifted me 
right out of my chair and transported me 
to her side. It was already 9 p. m. there, 
and we both peered apprehensively at the 
dark and forbidding jungle surrounding us 
in the moonlight as she explained that we 
were the only white women within a hun- 
dred miles. 

Static broke the contact, and what a 

1 
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relief it was to be called by a ham aboard 
a liner cruising in the sunny Caribbean! He 
was the purser of the ship, and as he de- 
scribed the gay captain's party he was 
planning-complete with dining, dancing, 
and champagne-I pictured myself in a pale 
pink chiffon evening gown whirling about 
the dance floor in the arms of my hand- 
some escort. We had just stepped outside 
for a stroll on the moonlit deck where the 
gentle lapping of the waves blended 1. ith 
the muted strains of the orchestra when 
the shrilling of the telephone brought me 
back to land with a thud! 

Cooking Lessons. Another thing I like 
about my hobby is the way it abets my 
other interests. Shortly before Christmas 
I struck up a conversation with two Scan- 
dinavian homemakers who talked surpris- 
ingly good English. Before I knew it I was 
in my apron dashing madly back and forth 
between the kitchen and the transmitter as 
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It may seem a trifle odd, mixing cookery 

with ham radio (left), but Carole lands 

many strange and exotic recipes this way, 

though she may have to clean up a trail 
of flour afterwards. Just think of that 
streusel luchen and bouillabaisse! 

the delighted pair gave me spoon -by -spoon 
instructions for producing their own extra - 
special streusel kuchen. It turned out to 
he so delicious that I didn't even mind 
mopping up the trail of flour between the 
microphone and the mixing bowl. 

Alma, a housewife on a large Nevada 
ranch, has taught me how to prepare bar- 
becued ribs in true Western style. And my 
bouillabaisse recipe comes directly from a 
ham in a French seaport village who fierce- 
ly assures me that all others are barbarian 
imitations of his savory fish stew. Radio 
has developed into such a fascinating way 
of learning to cook that my conventional 
cookbook now gathers dust. 

One day, on impulse, I turned my beam 
antenna south and brashly called CQ in 
my high-school Spanish. Immediately I got 
an answer in Spanish spoken so rapidly that 
it sounded like a stick dragged along a 
picket fence. After I managed to convey 
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Not only does Carole have a 

fixed station-she also has a 

mobile rig in her car (left), 
which she uses to contact fel- 
low hams while traveling. 

Carole leaps into the breach 
with fellow hams during emer- 
gency, when other communica- 
tions break down (below, left). 

During vnother emergency (of 
sorts), Carole jumps into the 
fray. She keeps labs on the first 
Sputnik, tracking its position on 

the globe (below) as she mon- 
itors the "beepbeep." 

to the Bolivian senor that I spoke his 
language only un poco, he slowed down and 
we had a delightful chat. Upon its com- 
pletion, I dug out my Spanish book and 
started a serious review of the language. 

Lots of Traveling. But I do not want 
to leave the impression that ham radio is 

purely an indoors, sit -at-home hobby. It is 
far from that. Traveling is lots more fun in 

our car which is now equipped with a com- 
plete mobile station. It's a real thrill on a 

trip to make contact with a ham a hundred 
miles ahead, accept an invitation from him 
to stop by for a cup of coffee, and then 
have him "talk you in" right to his front 
doorstep. 

During the summer months, amateurs 
(Continued on page 109) 
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New Transistor Flash Unit 
The newest in transistor flash units (be - 

' 
p 

I low) has an unusual feature-built-in re- ,. chargeable batteries. The hermetically sealed nickel -cadmium Voltabloc unit pro- vides upto 300 average flashes per charge -1 and can be recharged from any 110 -volt a.c. line. Two power transistors in a novel circuit are used in the Vanguard, made by Romal Electric Products, New York. ' 

7,. 

All About Satellites 
The story of man's attempts to conquer space is being told to a vast audience in department stores, schools and fairs by the traveling show "Earth Satellites." Pro- duced with the assistance of the U. S. Armed Forces and manufacturers, the show traces man's efforts to break the 

' chains of gravity that bind him to Earth. Balloons, gyroscopes (above), satellite models, an animated solar system, work- ing models of a satellite tracking system and Sputnik recordings are used. The show has been commended by the Ameri- can Rocket society. 
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Portable Stereo System 
A complete, portable stereo system,, de- 

signed for all-purpose use, has been intro- 
duced by Bell Sound. Systems, Columbus, 
Ohio. It consists of a tape transport unit 
and two matched amplifier -speaker sys- tems (above). The setup allows recording 
and playback monaurally as well as re= 

'cording and playback in stereo. The unit has inline heads as well as provision for 
offset tape. Each of the amplifier -speaker 
systems can be used separately with a tuner and record player to make a com- plete music system. 

Birdm,an's Helmet 
It may look as íf the U. S. Army pilot be- low is wearing a Navy pilot's helmet. He is. But he's also wearing an electronic pack- age. Design of the helmet calls for a dynamic, noise -cancelling mike which can swing out of the way. Dynamic ear- phones, cushioned t6 cut noise, are ad- justed to head size. Work continues On making the headgear protective against shrapnel and small arms. 

A 

^) t 

POPULAR ELECTRONICS 
50 



I / \ 
' ' \ 

IMPROVED 
THREE- WAl%' , ~' 
CROSSOVER \ \ 

L....__-..___`-_________ _ _.,x ...._.-__.. ,.___ _ 

..L \ 
IN RESPONSE to numerous requests 

from our readers, we are presenting an 
improved version of the three-way cross- 
over described in the November, 1957, issue 
of POP'tronics. The second inductance 
mentioned in the text, but not shown in the 
original diagram* of the crossover, has 
been added for sharper frequency separa- 
tion between the tweeter and mid -range 
speaker; and to eliminate interaction be- 
tween the "brilliance" and "presence" ad- 
justments, the level control circuitry has 
been redesigned. See Fig. 1. 

The crossover construction table has 
been extended downward toward the lower 
frequencies for those who wish to "cut off" 
their woofer at about 250 cycles, as shown 
in Table 1. The. advantage of a lower 
crossover will usually be realized in a 
"cleaner" lower mid -range. Values of com- 
ponents for 500 and 1000 cycles have also 
been shifted slightly to improve response. 
See original table for values above 1 kc. 

Speaker Phasing. Several readers have 
mentioned that there seems to be relative- 
ly little material available explaining the 
"why's and wherefore's" of speaker phas- 
ing. Most writers on the topic tell you that 

*The schematic and pictorial on page 66 of the November 
issue should have shown the plus (+) terminal of the 
tweeter connected to the capacitor, not to the center arm 
of the control. Inductor winding data is correct. 

t \ \ 

I By LARRY KLEIN j Technical Editor 

speakers should be phased properly-and 
little else. 

In simple terms, the story is this. Sounds 
(music, voice, etc.) at the frequency of the 
crossover issue from both speakers. For 
example, the crossover frequency between 
your woofer and mid -range speaker might 
be 800 cycles. This would mean that in the 
area of the crossover, if the speakers are 

(Continued on page 116) 

CROSSOVER 
FREQUENCY 

(cps) 

REQUIRED CAPACITANCE AND INDUCTANCE 

16 ohms 8 ohms 4 ohms 

C L C' L C L 

250 40 10 80 5 175 3 

500 20 5 42 2.5 80 t 1.3 

1000 10 2.5 22 1.2 41 .65 

C ís ín microfarads; L is in millihenries. 

April, 1958 

Fig. 1. Schematic of 
improved crossover. 
Resistance of RI, R2 

is about five times the 
speaker impedance. 

Table 1. Calculate 
LI-CI for a lower 
crossover, L2 -C2 for 
a higher crossover. 
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et _,the -'Most 
from Your TA P f 

RECORDER 

{ 

1 You'll have to remove the dust 
cover to get at the heads, 

pressure rollers and tape guides. 
Carefully inspect the area for 
dust and bits of tape. Blow out 
as much as you can, then use a 
small artist's brush (above) to 
brush away any remaining dirt or 
foreign matter. Next, dip the 
brush in alcohol (Tandberg rec- 
ommends this, but the manufac- 
turer of your tape recorder may 
advise some other cleaner), and 
carefully wipe down the erase 
head of your machine. 

PREVENTIVE maintenance 
can save dollars and head- 

aches for the tape enthusiast. 
That goes without saying. But 
to save time, there is a certain 
amount of such work that can 
be done in the home-if you 
know how to do it. In this pic- 
ture story, a Precision Labs 
technician demonstrates proper 
preventive maintenance on a 
Tandberg tape recorder. If you 
follow these simple steps, you 
will add years to the life of your 
own machine, in addition to ob- 
taining better sound reproduc- 
tion from it. 30 

2 
Follow the same procedure with the 
record head (above), making certain 

in both cases that you don't use too 
much cleaning fluid. And remember to 
clean lust the faces of the heads. 

r 

52 
POPULAR ELECTRONICS 



3 
Hold the rubber pressure 
roller with +he index finger 

of your left hand, and clean 
the roller with a piece' of 
cheesecloth or similar mate- 
rial dipped in the fluid, rotat- 
ing the roller slowly with your 
finger as you work, 

4 
In the same manner, clean 
+he capstan and the tape 

guides.. Only a minimum 
amount of cleaner should be 

employed in each step. 

r fr 

fr 

( 

t' x 

'If ! i' 
- 

5 
There may come a time when you 

will want to check your tubes. To 

do this, you'll have to pull the chas- 

sis. This procedure will vary with the 
machine (with the Tandberg, the 
whole chassis comes out of the case) 

but in most instances it will require 
removal of several bolts from the 
top. When you pull or replace a 

tube (left), be sure to support the 
socket mount with your fingers to 
prevent it from breaking or bending. 

Warped reels may damage tape 
U and mar the recorder. Frequently 
you can hear a warped reel scuffing 

the machine or rubbing against the 

tape. To check, line up your eyes 

with the reel and star+ the machine. 
You should be able +3 detect signif- 
icant warping. Replace any such 

reels, and the job is completed. 
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Automatic Wiring Tester 
Developed to speed testing of junction 

boxes, Du Mont's new multiple -function 
automatic tester makes up lo 30 individual 
wiring checks a minute. Previously, an 
operator had to check as many as 300 
wires and 30 connectors individually. The 
unit consists of a tape reader which pro- 
grams the operation on tape, the main 
machine whose selector switches receive 
and follow the instructions, and a readout 
printer which records results. 

Jd 

Photocell Relay Kit 
A photocell relay is the newest in the 

line of Lafayette Radio kits. Thís versa- 
tile light -controlled switching device (see 
photo above) can be used in constructing 
burglar alarms, door openers, automatic 
controls for lights, counting devices and 
other such gadgets. The cadmium sulfide 
photocell has high sensitivity and requires 
no special high -intensity light source. It 
can operate on a flashlight beam at 250 
feet, and has a sensitivity adjustment as 
well. The kit comes complete with all 
parts at $12.95. 

Low -Frequency Converter 
Pilots and others to whom up-to-the- 

minute weather information is essential 
will find the Boulevard Electronics TC-1 
converter just the thing. The transistor- 
ized unit hooks into an auto antenna and 
to the auto radio, and tunes the 200 to 
400 kc. band. Self-contained and easily 
mounted under the dash, it picks up 
weather broadcasts, radio range stations, 
beacons and control towers. Price is 
$44.95. See photo below. 

F$earlteowd ELiCT9eR16$ &Ic. 
ttlttA00 P. 1;4ytldtJ ON Off 

Transistor Tape Recorder 
Weighing less than two pounds, Tel 

Tape, a transistorized tape recorder, is 
now on the U. S. market. Imported from 
West Germany by Filnor Products, this 
portable device (shown below) records, 
plays back and erases-all off battery 
power. It even has variable speed con- 
trols. Included in the package are ear- 
phones and a microphone at a total pricé 
of $29.95. Available accessories are a 
patchcord at $2 for playback through 
radio, phono or TV, and a lightweight 
headset-which leaves the hands free to type-at $6.95. Included with the recorder 
are two tape reels and a small sample of 
tape as well as batteries-four C cells. 
The device measures about 8" x 6" x 2". 
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How to Make 
ÑVITL1Ttl 

s s 
Part 1-Resistors and Batteries 

By EUGENE RICHARDSON 

MOST electronics hobbyists have several MOST 
boxes full of perfectly good elec- 

tronic components, including resistors, ca- 
pacitors, and all kinds of hardware. Yet 
these home builders often have given up 
or postponed construction projects because 
they didn't have enough "long green" in 
the kitty to purchase all the parts speci- 
fied. 

The designer, when developing a new 
project, generally will use parts he already 
has on hand in preference to buying new 
ones. Thus, while it is always best to use 
the exact parts specified by an author when 
assembling a project, you often can make 
substitutions which will not affect 'per- 
formance, yet which will reduce your cash 
outlay considerably. In fact, by making 
judicious use of your junk box,. you may be 
able to find enough "on -hard" parts to 
limit your purchases to just three or four 
essential items. 

In describing an electronic circuit, we 
identify components by names which in - 

dicate their use or function. For example, 
in receiver and amplifier circuits, we may 
speak of a tuning capacitor, a grid resistor 
(or grid -leak), a coupling capacitor, plate 
load resistor, bypass capacitor, decoupling 
resistor, filter capacitor, and a bleeder 
resistor. 

These functional names may give a clue 
to the value of the parts, but they don't 
identify them specifically. To identify a 
component properly, we need to know its 
basic electrical specifications, its type 
(fixed, variable or adjustable), and, often, 
its construction. With this information, we 
can decide on possible substitutes. 

RESISTORS 

There are three specifications which 
apply to all types of resistors: resistance, 
tolerance, and wattage rating. 

The resistance is the opposition the unit 
offers to a flow of current and is given in 
ohms or megohms (millions of ohms). 
Generally, symbols are used to simplify 
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'RECISION "TRIMMER" 
RESISTOR 

SUBMINIATURE 

MINIATURE 

STANDARD 

CARBON 

POTENTIOMETERS 

sa' 
tSW WIREWOUND.OT. 

Various types of varia- 
ble resistors and potenti- 
ometers are shown above 
together with the symbol 
used for them, while the 
photo below shows fixed 
resistors and their symbol. 
The schematic diagram at 
right illustrates typical 
functions of various parts 
in a vacuum -tube circuit. 
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t PRECISION WIREWOUND 
E 

WIREWOUND RESISTORS 

ADJUSTABLE RESISTORS 

TUNING 
CAPACITOR 

CARBON RESISTORS 

COUPLING 
CAPACITOR 

GRID 
LEAK 

RESISTOR 

writing large numbers. For example, re- 
sistors rated at 250,000 ohms, 250K, or 0.25 
megohm all have the same value. 

Tolerance is given as a percentage figure 
and indicates the possible variation in the 
actual value of a resistor from its specified 
value. For example, a resistor with a spe- 
cified value of 100,000 ohms, 10% toler- 
ance, may actually range in value from 
90,000 to 110,000 ohms. Typical tolerance 
values are 1%, 2%, 5%, 10%, and 20%. 
The more critical the resistor's value in a 
specific circuit, the smaller the allowable 
tolerance. 

A resistor's power -handling capacity is 
indicated by its wattage rating, which 
usually varies directly with its physical 
size. Wattage rating is independent of a 
unit's resistance. 

Resistors are also identified according 
to the resistance material employed in 
their manufacture. Two basic materials 
are in common use-a composition, which 
may include carbon, and high resistance 
wire, such as Nichrome. Resistors of the 
former material are known either as com- 
position or carbon resistors, the terms 
being used more or less interchangeably. 
If the resistance element is wire, the re- 
sistors are called wire -wound units. 

Both types are available in a wide 
variety of styles, resistance values, toler- 
ances, and wattage ratings. 

Regardless of type, if the resistor's value 

VACUUM TUBE 

SCREEN . 
BY-PASS 
CAPACITOR 

ówº 
=QU) 

Qmw BLEEDER c, RESISTOR 
SCREEN 

RESISTOR 

B+ BY-PASS \ CAPACITOR 

COUPLING 
CAPACITOR -Hr. 

NEXT 
STAGE 

PLATE 

RELSIISTT OR 
AD 

OECOUPLI NG 
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éD+ 

cannot be altered without physical dam- 
age, it is a fixed resistor. If its value can 
be varied easily, it is a variable resistor. 
These are made in two styles-continu- 
ously variable resistors (rheostats or po- 
tentiometers), and semi -fixed adjustable 
resistors. The latter have movable "taps" 
which, once set, are left fixed in position. 

Continuously variable resistors have an 
additional specification which sometimes 
proves confusing to the beginner, espe- 
cially since such resistors are widely used 
as volume and tone controls. This is taper. 

Taper is the relative variation in re- 
sistance as the control is turned through 
its range, and is independent of the unit's 
total resistance. For example, if we have 
a potentiometer with a value of 500,000 
ohms, and we measure 10% of this value 
(50,000 ohms) at 10% rotation, 20% 
(100,000 ohms) at 20% rotation, 50% at 
50% rotation, and so on, the control has a 
linear taper. 

While most controls are made to one of 
about a half -dozen standard tapers, two 
are of maximum importance in most elec- 
tronics work-the linear (described above) 
and audio tapers. When a control has an 
audio taper, its resistance variation with 
rotation follows a more or less logarithmic 
curve. 

If a linear taper potentiometer is used 
as an audio volume control, the effect is as 
if all the control is concentrated at one 
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end-the volume seems to jump from 
"zero" to maximum with relatively little 
rotation of the control. This is because ap- 
parent loudness is not a direct function of 
the voltage tapped off by the volume con- 
trol. It is approximately logarithmic. 

Making Substitutions. First, except in 
critical circuits-such as r.f. amplifiers 
and oscillators-you can use fixed wire- 
wouond and carbon resistors interchange- 
ably. When a potentiometer is specified as 
a volume or tone control, however, it is 
best to stick to a composition resistor to 
minimize noise. 

You can always use a higher wattage 
resistor of the same resistance value in 

place of a lower wattage unit. Suppose a 
circuit calls for a 47,000 -ohm, 1/2 -watt 
resistor, and you have several 47,000 -ohm, 
1 -watt resistors on hand, but no V. -watt 
units. You can use the 1 -watt resistors-or 
even 2- or 5 -watt resistors if space 
permits! 

A series, parallel, or series -parallel com- 
bination of resistors can replace a single 
resistor as long as the net resistance is the 
correct value and relative wattage ratings 
are maintained. Suppose you needed a 
100,000 -ohm, 1 -watt resistor, but had only 
50,000 -ohm and 200,000 -ohm resistors on 
hand. You would have a choice. You could 
use two 50,000. -ohm resistors in series to 
obtain 100,000 ohms, as long as both re- 

' sistors were rated at 1/2 watt or larger (1 
watt total), or two 200,000 -ohm resistors 
in parallel, again as long as each was 
rated at 1/2 watt or larger. You could even 
use five 500,000 -ohm resistors in parallel. 

Often, a resistor with a higher (or 
lower) rated value but a closer tolerance 

wp=LEO« $m4 

can be substituted for a specified unit. 
Say that your parts list calls for a 220,000 - 
ohm resistor, 20% tolerance. With this 
tolerance, its actual value can range 
from 176,000 to 264,000 ohms. You can 
use 'either a 240,000 -ohm or a 200,000 -ohm 
resistor for the specified unit, provided the 
substitute has a 10% tolerance. Similarly, 
a 47,000 -ohm resistor can be substituted 
for a 50,000 -ohm unit, and vice versa. 

Finally, in the case of potentiometers, 
April, 1958 

we can substitute a unit with the same 
total resistance but a taper different from 
the one specified, if w e want a different 
type of control action. 

BATTERIES 
Dry -cell batteries are used extensively 

in transistor circuits and portable vacuum - 
tube equipment. Strictly speaking, a single 
cell, such as a common flashlight "bat- 
tery," should be called a cell, with the 
name battery reserved for a "battery" of 
individual cells connected together. But, 
today, it is common practice to say battery 
for both individual cells and true "bat- 
teries." 

The voltage delivered by a cell (or hat- 
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Typical mufticell batteries appear 
above with the schematic symbol used 
for them. At left are three sizes of 
cells, each of which supplies 1.5 volts. 

tery) depends on its chemical composition, 
while the power it can deliver, in general, 
depends on its physical size. The larger 
the battery, the greater its capacity. 

A battery's capacity is generally speci- 
fied in ampere -hours or in milliampere - 
hours. This figure indicates the product of 
current drawn by hours of operation under 
normal operating conditions. A battery 
with a capacity of 500 ma./hr. (milli- 
ampere -hours) could deliver a current of 
1 milliampere for 500 hours, or a current 
of 5 ma. for 100 hours. 

Aside from physical size and shape, the 
(Continued on page 105) 

57 



for playing STEREO RECORDS 
000 . 0000000000000000000000D000000000000000000000000 

. 

RIGHT CHANNEL LEFT CHANNEL 
ONLY ONLY 

BOTH CHANNELS IN PHASE 
(EQUIV. TO LATERAL) 

{ 

i 

BOTH CHANNELS OUT OF PHASE 
(EOUA( TO VERTICAL) 

) 

HOW IT WORKS 
This type of stereo recording and reproduction is 

called the 45-45 method, illustrated above. The groove 
is V-shaped with an included angle of 90°. 'The left 
channel is recorded with -a motion parallel to the right 
side of the groove and the right channel with a motion 
parallel to the left side of the groove; hence, one chan- 
nel is recorded on each,side of the groove. 

To reproduce such a recording, we need a cartridge 
which will give an output from one channel when dis- 
placed in a direction 45° on one side of the vertical, 
and an output fromethe other channel when displaced 
in a direction 45° on the other side of the vertical. The 
easy way to accomplish this is to link, to a single sty- 
lus, two. conventional pickups whose axes are parallel 
and whose directions of movement are perpendicular to 
each other. 

Ittuartcommulaw 
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By ERWIN JOHN DREISKE 
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Stereo cartridge de- 
veloped by Electro -Voice 
will play either the new 
stereo records or conven- 
tional discs. 

UTILIZING two 
separate am- 

plifier and speaker 
systems, stereo- 
phonic music lit- 
erally surrounds 
the listener and 
provides that elu- 
sive third dimen- 
sion. The difference 
between "stereo" 
and even the best 
"hi-fi" is said to 
be the difference 
between listening 
through an open 
window in a con- 
cert hall and actu- 

ally sitting in front of a live orchestra. 
Stereo music has been available only on 

experimental tapes. Recent developments 
of experimental stereo discs have now 
made possible the mass production of 
stereo records. 

"Compatible" Cartridge. But stereo 
discs cannot be played on conventional 
phonographs without ultimate damage to 
the records since ordinary styli are too big 
and not compliant enough for the grooves 
of the stereo disc-they would tend to erase 
the stereo effect. Featured on the cover 
this month is a cartridge developed by 
Electro -Voice Inc. which is completely 
"compatible"-it can be used to play 
either an owner's present library of 
records or stereo discs. 

The new stereo records, which are iden- 
tical in appearance to existing LP records, 
contain a single groove. Two separate mi- 
croscopic music tracks are cut into the 
sides of the one groove. The Electro -Voice 
stereo cartridge contains a single diamond 
stylus and two high-fidelity ceramic ele - 
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Make your own PICKUP 

00000000000000000000000001 

ments. In playing, the 
stylus "rubs" against 
both tracks and feeds 
the separate music sig- 
nals through the sep- 
arate amplifiers and 
to the properly spaced speaker systems. 

Motor Rumble Conquered. One of the 
worst bug -a -boos confronting phono turn- 
table manufacturers, particularly in the 
case of record -changer mechanisms, has 
been motor rumble. This is compounded in 
the stereo disc which involves vertical play 
of the needle in the groove. However, the 
vertical rumble component is claimed to be 
virtually eliminated from playback by the 
characteristics of the new cartridge. 

After the E -V cartridge is made available 
in production quantities to phonograph set 
manufacturers, it will go on the market for 
$19.50-the approximate cost of a conven- 
tional hi-fi cartridge with diamond stylus. 
Hi-fi owners can adapt their present equip- 
ment to stereo by the simple addition of a 
second amplifier and speaker system, plus 
the new cartridge. Existing home record 
collections will not be obsoleted by the new 
stereo developments since the coming ste- 
reo phonos will contain completely compati- 
ble cartridges. 

DO IT YOURSELF 

4~4P. V" 

In one evening, you can put together 
the necessary parts of a pickup for play- 
ing the new stereo records. The parts are 
readily obtainable and, although tiny, they 
can be assembled without much more than 
a steady hand and a bit of patience. 

The pickup unit uses two standard 
Electro -Voice Power Points and a replace- 
ment stylus for an Electro -Voice Model 84 

cartridge. If you buy the parts new, the 
cost will be about $7.50 (for sapphire styli). 

April, 1958 

Two Power Points and an ad- 
ditional stylus are combined to 
produce a stereo pickup. Paper 
clip at left is for size comparison. 

Power Points are color coded to indicate 
the size of styli with which they are sup- 
plied. Any of the following types are rec- 
ommended for this cartridge: Model 51-1, 
red, .001-.001 sapphire; Model 56, blue, 
.001-.003 sapphire; Model 56DS, orange, 
.001 diamond -.003 sapphire. 

Assembly. Begin by carefully cutting 
off the end of each case as shown in Fig. 
1(A). Use a sharp knife, and take care 
that no damage to the ceramic element 
results. With a heated knife, or razor 

CUT OFF CASE HERE 
CUT OFF NEEDLE CAP HERE 

IA) 

STYLUS AS PURCHASED STYLUS AFTER.BENOING 

(B)' ) 

Fig. 1. Mechanical modification of Power Points 

and stylus before assembly as a stereo cartridge. 

blade, cut 1/e" off the end of each needle 
cap. Bend the stylus shank almost straight, 
as shown in Fig. 1(B). 

With an epoxy -type cement, or with a 
rubber type cement such as Pliobond, or 
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Fig. 2. Assembly of modified 
parts should be done carefully. 

om+10 
z 
w 
z 0 
o a 

ir 10 
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.004' MUSIC WIRE 
DRIVE YOKE 

CEMENT HERE 

MOUNTING 
PLATE 

RUBBER 
STYLUS HINGE 

imbed itself in the soft plastic. The stylus 
should be a snug fit in the drive yoke. To 
remove the possibility of rattles, place a 
small amount of cement at the junction of the yoke and stylus. 

Connections. Lead wires can bé sol- 
dered directly to the contacts if the Power 
Points have metal contact blades. If your 
Points have conductive rubber contacts, a 
fine wire may be inserted between the 
blades and case to make contact. 

The frequency response of the cartridge 
built by the author is shown in Fig. 3. On 
most musical selections, distortion is in- 
audible. 

A standard monaural record can be 
played with this pickup, but no attempt 
should be made to play a stereo record 
with a standard cartridge. Damage to the 
stereo .record will result. Standard mon- 
aural cartridges have a vertical compli- 
ance which is too low to follow the mod- 
ulation on a stereo record. 

Figure 4 shows the method of connec- 
tion to two amplifiers. The stereo -monau- 
ral switch allows the two channels to be 
connected together when monaural records 
are played. - 3p 

1 

30 50 100 200 300 500 I KC. 2 KC. 3KC. 5KC. 
FREQUENCY IN CPS 

with one of the contact cements now avail- 
able, fasten the two Power Points together 
and to the mounting plate. The plate .is a 
small piece of plastic about ;A11" thick, with 
holes drilled to match the pickup mounting 
in your old tone arm. Make sure that the 
needle caps are oriented 45° each way from 
the surface of the mounting plate. 

Do not turn the elements in the cases, 
but rotate the whole case to get the proper 
angle. Attempting to turn the elements 
may result in fracture of the ceramics. 

The rubber stylus hinge is cut from in- 
ner tube stock. After sharpening the small 
end of the stylus shank, pierce a hole with 
it through the length of the rubber hinge. 
Then cement the hinge to the Power 
Points, as shown in Fig. 2. 

Bend the drive yoke from .004" music 
wire around the stylus. Fasten it to the 
Power Point needle caps by heating the 
needle caps and wire yoke with a small 
soldering iron, and allowing the wire to 

Fig. 3. Frequency response 
curve of home -built cartridge 
on a 'standard LP test record. 

Fig. 4. Method of switching 
from stereo to monaural. Resistor 
R should be at least 3 megohms. 

10 KC. 15 KC, 
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RIGHT e 
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Model radio room is maintained by top newspaper and supervised 

by one of the nation's earliest amateurs 

By MIKE BIENSTOCK 
Associate Editor 

TIME 
WAS when the carrier pigeon pro- 

vided the fastest link between a news- 
paper reporter and his editor. But while 
the use of birds had the advantage of 
speed, it suffered from a major drawback. 
Rival papers hired marksmen to wing the 
birds in flight. Result-no story. 

Today the press has grown with the 
times-and the New York Times has 
grown even faster. There are those who 
complain that the Times is somewhat an- 
tique, but there is nothing old-fashioned 
about its newsgathering system. 

An outstanding example of its pi- 
oneering may be found in the radio 
room, a setup which would be the 
envy of radiomen everywhere for 
its completeness and convenience 
of operation. As far as can be 
learned, no other newspaper has 
an operation approaching this in 
size or thoroughness. 

Major equipment in the 
radio room includes : 

three transmitters; 
nine receivers; six 
disc recorders (for 
voice); two Morse - 
tape recorders; one 
Hellschreiber re- 
corder (which can 

receive teletypewriter transmission under 
adverse conditions) ; and two television re- 
ceivers. 

Finger on the Pulse. The radio room 
serves a dual purpose: it takes the pulse of 
the news by monitoring the transmissions 
of the official radio stations in many of the 
important world capitals-especially Mos- 
cow-and it transmits news summaries to 
outposts and out -of -the way areas such 
as ships at sea, remote air strips, light- 

houses, and the like. 
The room is under the super- 
vision of Reginald J. Iverson, 
who has been associated 
with the Times for 36 years. 
(Mr. Iverson has been a ra- 
dio amateur since 1910, and 

owned one of the first li- 
censes in Chicago. His call at 

that time was 9AU; he now op- 
erates as W2LDR.) Under Mr. 
Iverson are three other first- 
class operators, as well as two 
transcribers, who record and 
transcribe the millions of 

words received by the sta- 
tion yearly. 

Here's how the news - 
gathering system 

works. A battery of 

"IS 11Mr.,., Walter Sullivan, 
Times correspondent, 
when he was with Op 

eration Deepfreeze. 
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nine short-wave receivers-mostly Collins 
51J4's and National HRO's-are used to 
listen to the radio transmissions of such 
cities as Moscow, London, Paris and other 
vital news centers. This material is sum- 
marized and serves as a check on the regu- lar news stories filed by the paper's own 
correspondents and the news services. 

From time to time such information 

s.. o va.,,.a7. ,g 

The Army -McCarthy hearings were record- 
ed on disc machines and printed the following 
day. Here, Reginald J. Iverson, head of Times 
radio room (center), checks the recording. 

Mr. Iverson cuts a Morsetape news sum- 
mary which is fed directly to one of three 
I -kw. transmitters. Such summaries are sent to 
outposts all over the world as a public service. 

serves as a tip on an important story be- 
fore the local man gets it, and he will be 
apprised of the "break." At other times, 
if the information is considered reliable, it 
is used to fill in the background of the 
news. 

Printing Complete Speeches. The 
Times, of course, is noted for printing the 
62 

complete texts of important speeches. For 
instance, when Nikita Khrushchev, Soviet 
"boss," makes an important declaration, a 
Times man will take it off the air on one 
of the disc recorders, and it will be trans- 
lated and run complete in the next day's 
paper. Other newspapers must be satisfied 
with the frequently incomplete texts 
transmitted by the news services. 

In this country, when President 
Eisenhower, for instance, speaks 
to the nation, his address is re- 
corded from the audio circuit of 
one of the two Times TV sets. It 
is then transcribed and run com- 
plete. This is in contrast to many 
other papers which run the official 
release distributed in advance. 
Such releases sometimes differ 
from the addresses delivered. 

The radio room also maintains 
direct radio contact with some of 
its correspondents. For instance, 
when one of its lop -flight men, 
Walter Sullivan, was with the 
Navy in the Antarctic, he set up 
a regular daily transmission 
schedule from the icebreaker 
"Atka." He filed stories daily over 
14,000 miles of land, sea and ice. 
The Times radio room maintained 
contact with him by using one of 
the battery of three 1 -kw. trans- 
mitters built by Mr. Iverson. They 
operate on 4, 6, 8, 13, 16 and 22 
mc., and use the call \VHD. 

Most of the major expeditions 
of this century have been followed 
by the Times in the same manner, 
including the Byrd Antarctic ex- 
pedition in 1928, and Operation 
Deepfreeze currently. It is the 
only newspaper which gives such 
coverage. 

The transmitters are also used 
to transmit news summaries in 
code twice daily, as a public serv- 
ice. Reports are sent at 1900 
Greenwich Mean Time on 13.02 
and 16.96 mc., and at 0500 GMT 
on 6.51 and 13.02 mc. Letters have 
been received from outposts in all 
parts of the world thanking the 
Times for this service, since in 
many areas it is impossible to 
receive directly news broadcasts 
by radio from cities involved. 

"Doria" Signal Heard. One of the nine 
receivers constantly monitors the 500-kc. 
'distress band. In 1956, a Times operator 
picked up the distress call of the "Andrea 
Doria" when the big liner was struck and 
sunk by the "Stockholm." The operator 
remained on duty for the full time the ship 

(Continued on page 109) 

POPULAR ELECTRONICS 



9L Catch 
the Vanishing Ball 

1 

PICK UP THE BALL 

Wooden cabinet conceals 
electronic and mechanical 
components. Dimensions 
of cabinet are not critical. 

It eludes your grasping hand as it 
gets whisked away by electronics 

T HIS proximity -activated ping-pong ball By. HARVEY POLLACK 
is guaranteed to startle and amuse 

young and old alike. It sits quietly on its 
little box-sits quietly, that is, until a 
grasping hand approaches, and then- 
PLOP-it's gone! When the hand is withdrawn, the ball reappears. It's as simple 
as that, and the small cost of construction will more than be compensated for by 
the delight of the youngsters and the mystification of adults. 

All of the parts for this project are easily available. Most of them probably can 
be found in your junk box. Of course, many variations on the setup shown are 
possible as long as the basic principles are observed. 

The mechanical section can be built first. Start by cutting a 3" circle out of 
the top panel (see drawing on page 64). The center of the circle is midway be- 
tween the two long sides of the panel, 51/z" from either short side. If a good 
circle cutter is carefully used, the cutout disc can later serve as the ping-pong 
ball platform. 

Wind the solenoid coil on a commercially available coil form. Aster the Bakelite 
capping squares have been cemented in place and allowed to dry, wind on the 
enameled magnet wire. Use a B & S gauge (between #34 and #40). 

If the coil form is chucked on a bolt, and you use your electric drill to wind 
it, you'll find that it goes very fast. Since the coil should measure about 400 ohms, 
wind several hundred turns, check the resistance, then continue until the ohm- 
meter shows that you've arrived. If no ohmmeter is available,. try about 1000 
feet of #36 wire. Scramble -winding works just as well as any other kind, so 
you needn't be fussy. 

Cut and assemble the wood parts as shown. Drill the iron armature 3,14" from 
one end to take a 6-32 1" machine screw. Correct alignment of the lever and lever 
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PLATFORM 
3" DISC CUTOUT 

L, 

PING-PONG BALL 
CEMENTED TO 

PLATFORM 

COIL SUPPORT 
'/2"xl" x3" 

PINE 

The mechanical assembly is shown 
at left (upside down) and in the 
drawing below (right side up). Rub- 
ber band which returns platform to 
the "up" .position should be ad¡ust- 
ed carefully. See text for details. 

PLYWOOD PANEL 
I1/ x14" x17" 

( STOP-BLOCK'/4"X I"x3" 
PLYWOOD GLUED TO 

PLATFORM 

Ii LEVER 10" HALF -ROUND 
" PINE MOULDING 

e 
IMF 

PLATFORM HOLDER '- 
V,"xl"x 4" 

PINE 

117. 
FULCRUM POST 
/i' x1"xaya" 

PINE 

posts is essential for smooth action. Cement 
the return stop block along the circumfer- 
ence of the disc platform to prevent the 
platform from swinging above the panel. 

The last step in the mechanical construc- 
tion is the adjustment of the return elastic 
band. See photo above for details of its 
placement. 

With the panel assembly complete, the 
table side walls may be cut and secured to 
the top panel. To test the action, connect 
the coil leads to a 117 -volt line cord through 
a switch. Each .time power is applied, the 
ball platform should drop at least three 
inches; the return should be smooth and 
accurate when power is removed. 

The electronic construction is not 
very critical but certain mounting and 
wiring precautions' should be observed for 
sensitivity and stability. Keep stray capaci- 
tance between the probe or sensor connec- 
tion and the ground at a minimum! Care- 
ful isolation of the sensitivity control and 
rigidity of component mounting are impor- 
tant. The layout shown should be followed 
as closely as possible. 

Variable capacitor C2 is secured to the 
chassis by means of its built-in mounting. 
bracket. Set it as far back from the front 
panel as possible with its shaft connected 
by a 5/4" to '/4" metal coupling and a 1/4" 
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, END CAP I/s"X I" x I" BAKELITE 

- --SOLENOID 400,IL W34 -*40 
ENAMELED WIRE 

--END CAP '''4' x I"x 2'/=" BAKELITE 

IRON ARMATURE 5/s" x 3" 

- MACHINE BOLT 

USE WASHER FOR SMOOTH 
PIVOT ACTION 

BILL OF MATERIALS 
1-17" x 14" section bf I/2" plywood (top panel) 
2-6" x 17" x 3/4" lengths of pine (1 each for 

back and front panel) 
2-6" x 121/2" x 3/q" lengths of pine (1 for each 

side) 
1-1' x 1" x1/2" piece of fir or pine (cut to 

dimensions given in drawing, for three sup- 
port posts) 

1-1" x 3" x1/1" piece of plywood (stop block) 
1-1/2" half -round- molding, 10" long (lever) 
1-2" x 1/2" paper base phenolic coil form for 

solenoid (Cambridge Type LS -4) 
1-Roll of #34 to #40 enameled magnet wire 
1-3" length of round iron stock, 5/16" in di- 

ameter (curtain rod iron) 
1-Piece of aluminum screening, approx. 2 sq. 

ft. 
2-4" long x 11/4" wide sections of Bakelite 

(coil end caps) 
Misc. rubber band, wood screws, etc. 

Bakelite rod long enough to pass through 
the front panel bearing. Homemade coil 
1.1 mounts on the rear apron of the chassis 
with its tuning slug projecting through the 
back of the case. 

Three adjustable clips which come with 
the coil form are set in place and 50 turns 
of #40 enameled wire are wound between 
either end clip and the center one. A cen- 
ter -tap connection is made to the middle 
clip, and another 50 turns are added be- 
tween the center and the remaining clip. 

Make sure that the mounting of the re - 
POPULAR ELECTRONICS 



PROOF 

HidOFNCT ' 

a 
1511"*._ 

Rear and interior views of relay assembly. Front 
panel, not shown, mounts sensitivity control and pi- 
lot lamp. Note insulated shaft extension and panel 
bearing used with frequency -adjusting capacitor C2. 

CI - 

"LI 

C3" 
Pictorial diagram of the unit. 
Mounting lugs of the two -terminal tie 
points are used as circuit grounds and 
must make good chassis connection. 

TO 
SENSING 
SCREEN 

k 

( . -'- L.. . 
e 

1 i 

- 

11.1 
R3 

-.R 

(er-- 

R2! 
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After installation, potentiometer R2 
is adjusted through hole in cabinet 
top. Note use of half -wave rectifier 
in proximity relay schematic at right. 

HOW IT WORKS 
The left-hand. 6SL7 triode is a Hartley 

oscillator using CI as a coupling capacitor. 
Cl is also part of a voltage divider; the 
probe -to -ground capacitance forms the sec- 
ond part. 

With no grounded object near the probe 
sensor, the probe -to -ground capacitance is 
quite small while Cl is relatively large. 
?lost of the r.f. energy from the Ll tank 
circuit is therefore applied to the grid of the 
oscillator. The large r.f. voltage which ap- 
pears at the cathode of the oscillator tube is 
rectified by the crystal diode and applied as 
negative bias to the grid of the d.c. ampli- 
fier 6SL7 section through control Rl. This 
bias keeps the plate current of the right- 
hand part of the tube well below the pull -in 
point of the relay. 

Should a grounded body come into the 
vicinity of the probe screen, the effective 
probe -to -ground capacitance increases, caus- 
ing a voltage -radio change which bypasses 
more of the r.f. to ground. The rectified 
voltage from the diode therefore decreases, 
the grid of the d.c. amplifier becomes less 
negative, and increasing the plate current 
energizes the relay. RI determines the frac- 
tion of the voltage applied to the d.c. ampli- 
fier as bias and is used as a fine adjustment. 

SENSING 
SCREEN 

maining parts does not interfere with the 
free action of variable capacitor C2. It is 
important that the wire connecting to the 
probe terminal be kept clear of other leads. 
Check the polarity of the crystal diode 
(CR1) and electrolytic capacitor Cr. 

Adjust the relay by setting R1 fully 
clockwise (wiper farthest from ground) 
and Cl at minimum capacitance. Screw the 
coil slug about half -way in. Connect a wire 
66 

PARTS LIST 
CI-10094µtd. ceramic capacitor 
C2 -100 -µµtd., 1/4" -shaft variable capacitor 

(Hammarlund HF-100) 
C3 -0.5-41d., 400 -volt capacitor 
C4, C5, C6-0.01-µfd., 600 -volt disc capacitor 
C7 -50-4d., 350 -volt electrolytic capacitor 
CR1-1N34Á or CK705 germanium diode 
LI-Coil form, slug -tuned, with movable clips 

(Cambridge LS -3) 
PL1-6.3-volt pilot light assembly 
RI-10-megohm, 11 -watt resistor 
R2-1-megohm linear taper potentiometer 
R3 -2200 -ohm, 1/2 -watt resistor 
RLI-8000-ohm relay (Sigma 4F or equivalent) 
Tl-Power transformer; secondary, 125-0-125 

volts at 25 ma., 6.3 volts at I ampere (Stan- 
cor PS8416) 

V1-6SL7 tube 
V2 -6X5 tube 
1-4" x 5" x 6" miniature cabinet, black crackle 

steel, with built-in chassis (ICA 3819) 
4-Five-way binding posts 
1-Coupler, 1/4" to IA" shafts 
1-Phenolic extension rod, 6" long, 1/4" in di- 

ameter 
1-Panel bearing for IA" shaft 
Misc. #40 wire for coil, decals, tube sockets, 

hardware, line cord, hookup wire, etc. 

I NOT USEer 

RED 

from the probe terminal to any point on the 
screening material under the ball panel. 
Apply power and allow about 30 seconds for 
warm-up; during this interval you will hear 
the relay click in as the d.c. amplifier por- 
tion of the 6SL7 begins to draw current 
through the relay coil. 

Now slowly rotate Cl toward maximum 
capacitance. At some point in the rotation, 

(Continued on page 115) 
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ITH THE NATION launch- 
ing a multi -million dollar 

superhighway building pro- 
gram, it becomes important to 
examine the problem of road 
safety. Such highways seem to 
exert a hypnotic effect on the 
ordinary driver, which fre- 
quently leads to chain colli- 
sions. Perhaps with the ex- 
penditure of just a few extra 
millions-a drop in the bucket 

' 
i E;lectrdnics Aids' 

Highway Safety 

t 
L__ 

compared to the over-all cost 
-these concrete ribbons might 
be made as nearly foolproof as 
possible through the use of a 
new safety system proposed by 
Dr. Vladimir K. Zworykin of 
Radio Corporation of America. 

Heart of the setup would be 
an electronic warning net 
which would tell drivers the 
position of cars ahead and be- 
hind them by means of a string 
of lights at intervals along the 
side of the road. An additional 
safety factor wculd he a guid- 
ance system to keep cars cen- 
tered in their lanes. 

While the setup would be used initially 
to flash warning signals to drivers, later 
changes could actually control the vehicles 
if auto manufacturers build in the neces- 
sary servo equipment. A special test in- 
stallation has been completed near Lincoln, 
Neb., by the State Department of Roads, 
using equipment designed and built by 
RCA. 

Warning Net. In such a network, detec- 
tors consisting of rectangular wire loops 
are buried in the pavement. Each connects 
to an associated circuit at the edge of the 
road. A 300-Icc. voltage is applied to each 
loop. When a vehicle passes over a loop, 
it causes a variation in current which is 
detected by the associated circuit. The re- 
sult is an output signal which controls an 
indicating device, such as a warning light, 
and at the same time switches on a radio 
warning system for following cars. 

The radio warning system includes a 
transistor switch and an antenna extending 
back under the pavement from each of the 
detectors for any desired length. When 
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Test roadway points way to 

extensive changes which may 

make driving safe, automatic 

Proposed highway safety system would prevent collisions on 

hills. In diagram above, truck climbing hill lights warning 
lights ahead, over the brow of the rise, so that cars approach- 
ing will stay in their lane. It would work on curves, too. 

the detector responds to a passing vehicle, 
the switch is closed and power is supplied 
to the antenna, causing ít to radiate a 110- 
kc. signal. 

The switch remains closed for an inter- 
val after the car has passed. During this 
time the antenna continues to radiate, 
forming a radio "tail warning" behind the 
car. This "tail" could be used to actuate 
warning lights along the side of the road 
or it could be picked up by following cars 
with properly tuned receivers., The length 
of the "tail" might be preset or controlled 
by the speed of the vehicle. 

In the present system, the signal actu- 
ates lights alongside the road, but ulti- 
mately it could be used to control accelera- 
tion or brakes-or both-in following cars. 

Guidance System. This consists of a 
cable laid down beneath the center of a 
traffic lane, continuously radiating another 
signal. To use the system, a car is 
equipped with two pickup loops, one 
mounted on each end of the front bumper. 

(Continued on page 98) 
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Transistor Topics 
By LOU GARNER 

' . s 

HE NUMBER of transistor applications 
in non -entertainment commercial elec- 

tronic equipment is increasing by leaps and 
bounds, For instance, two firms are now 
marketing fully transistorized business dic- 
tating machines. A Dictaphone unit, in- 
tended for office use, operates from a 
standard power line outlet, while a battery - 
operated SoundScriber machine is suitable 
for portable use. 

Several transistorized clocks are available 
on the domestic market. You'll even find 
some listed in the catalogs of .the larger 
mail order "department" stores. A transis- 
torized clock developed in Germany requires 
so little current that its single self-con- 
tained dry cell has an operating life equal 
to its shelf life (about five years). A perma- 
nent -magnet gravity pendulum moves into a 
coil at the extreme end of its swing. This 
action generates a current which is ampli- 
fied by the transistor and which, in turn, 
provides a "kick" for the pendulum's swing. 

In England, an electronic vehicle speed - 
measuring system has been developed by 
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Venner Electronics, Ltd. which uses 54 tran- 
sistors. Basically, it is an electronic counter. 
The circuit is designed to measure the num- 
ber of pulses which a crystal -controlled 
oscillator delivers during the time it takes 
an automobile or truck to pass over a pair 
of rubber tube switches laid parallel to 
each other a measured dl-tance apart across 
a road or highway. This .nstrument has an 
accuracy of ± 1% at 100 mph, and is 
even more accurate with lower speeds. 

A fully transistorized portable paging 
device, called the "Transi-page," has been 
introduced by the Irwin Products Co. of 
Chicago, Ill. A self-contained weatherproof 
unit, it is equipped with microphone, han- 
dle, carrying strap, and volume control. 

On the Civil Defense front, a transistor - 

The "wrist watch" at right ís not a watch -it's a camouflaged crystal microphone (La- 
fayette PA -47). See page 113 for details. 

Slightly larger than a pack of cigarettes, 
the "Trans -Midge" ís a low-cost, one -tran- 
sistor radio kit (Allied Radio 83 Y 767). 

ized Dosimeter Charger has been ordered 
into production by the Federal Civil Defense 
Administration in Battle Creek, Mich. These 
units are being made by Universal Tran- 
sistor Products Corp., Westbury, N. Y. 

One of the "brightest" items is a tran- 
sistorized lighting system developed by 
Westinghouse Electric which should be 
available commercially within a few months. 
Basically, it is a high -frequency (1500 -cps) 

POPULAR ELECTRONICS 



fluorescent lighting system. In operation, 
the a.c. line power is converted to d.c. by 
a bridge rectifier. This d.c. power, in turn, 
operates a 1500 -cps transistorized power 
generator. The resulting high -frequency a.c. 
power operates the lighting system. Com- 
pared to conventional fluorescent lighting, 

VAroT. 

C3 

CK768 
TRI 

HI'i 
+. .Iyfd. 

365pyfd. 

selected by the L1 -C1 tuned circuit (or 
picked up by an external antenna, if one 
is used). A tap on 1.1 provides an imped- 
ance match to the comparatively low input 
impedance of the first stage. The r.f. signal 
appearing at the tap is coupled through 
capacitor C2 to the base electrode of a 

CK722 
TR2 

a C41 
5jdd. 

5%/. 

the new system is much more efficient. In 
addition, the bulk, weight, and heat losses 
of the ballasts can be reduced appreciably. 

Reader's Circuit. Many readers like to 
dream up interesting names for projects 
they assemble. Last month, you may recall, 
we featured the "Handy Audi," developed 
by S/Sgt. Jack W. Yundt. The three -tran- 
sistor radio receiver shown in Fig. 1 this 
month is called the "Simplatran" by its 
designer, reader/author Forrest H. Frantz, 
Sr., of 105 W. Park Row, Arlington, Texas. 
According to Forrest, it will provide usable 
loudspeaker volume on strong local stations 
without an external antenna and can be 
assembled in an hour or so. 

This receiver achieves its high perform- 
ance by using an r.f. transistor as a regen- 
erative detector, with the audio output 
signal fed to a two -stage resistance -coupled 
audio amplifier. The second stage of the 
amplifier drives a PM loudspeaker. 

In operation, signals are picked up and 
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Fig. 1. Schematic di- 
agram of the "Sim- 
platran" three -tran- 
sistor receiver de- 
signed by reader 
Forrest H. Frantz, Sr. 

Assembled on small 
perforated Bakelite 
board, the "Simple- 
tran" was mounted 
in plastic case as 

shown at'left. 

Raytheon Type CK768 r.f. transistor. 
Some detection as well as r.f. amplifica- 

tion takes place in the first stage, which 
is operated without base bias. The r.f. com- 
ponent of the amplified signal is coupled 
back to the tuned circuit by feedback coil 
L2. strengthening the original input signal 
and thus providing the regeneration neces- 
sary for increased sensitivity. 

The audio component of the detected sig- 
nal appears across volume control resistor 
R1 and is coupled through capacitor C2 to 
the base of the first audio stage. Base bias 
current for this stage is supplied through 
R2, while R3 serves as the collector load 
resistor. 

The amplified audio signal appearing 
across R3 is coupled through 04 to the 
base of the second audio stage. Bias for 
the second stage ís supplied through R4. 
An impedance -matching transformer (Ti) 
serves as the collector load for the second 

(Continued on page 112) 
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Photoflood Light Saver 
Constructed from simple, easily obtain- 

able parts, . the "light saver" will greatly 
increase the normally short life expectancy 
of your photoflood lamps. It can be 
mounted breadboard style or enclosed in a 
plastic cabinet. The d.p.d.t. toggle switch 
(Si) should have a rating of 6 amperes at 

LO 
NI 

SI 
I D. P. D.T. 

o I 
SWITCH 

NI 

117 V.A.C. 

TT 
SOCKET 

OCKE 

125 volts. Number 16 or larger gauge wire 
should be used. 

Test the light saver by plugging each of 
two floodlights of equal wattage into the 
separate sockets, then plugging the unit 
into a 117 -volt outlet. With S1 in one posi- 

"Cigar Box" Code 
Since most boys play out-of-doors, a code 

oscillator that has to be plugged into the 
a.c. line becomes a nuisance. Simple to 
build and carry, this battery -operated unit 
can be mounted in a cigar box. It's ideal 
for the kids. 

In order to set up a station at a remote 
position, twisted -pair wire can be connect- 

tion (High), the two lamps are wired in 
parallel and light with full power. Throw- 
ing Si to the opposite position (Low) will 
connect the lights in series, causing them 
to light dimly. Because of the series cir- 
cuit in the Low position, neither bulb will 
light if one is burned out. When four 
lamps of equal wattage are used, the unit 
operates in a similar manner. 

Use the light saver at the Low position 
for setting up and focusing the camera and 
subject, snapping it to High before taking 
the picture. -Carleton A. Phillips 

Practice Oscillator 
ed to the two terminals on the side of the 
cigar box that is normally shcrted when 
the unit is used as a straight code practice 
oscillator. At the remote end, a telegraph 
key and 2000 -ohm earphones are added in 
series across the twisted wire. To receive 
at the remote end, the key is held closed, 
and vice versa. -Edward H. Marriner 
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OR NIORER 

_ _ J L_ _ _ 
OPERATOR R 
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AND RUN WIRE OUT TO REMOTE RE, 
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SENDS, OPERATOR WILL NAVE TO 
CLOSE NM NET TO COMPLETE TAR 
CIRCUIT 
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PA stew 
,Selecting equipment to fit the sound 

requirements of location and program 

BY LOUIS E. GARNER, JR. 

SUCCESSFUL public address installations don't 
just "happen." They are carefully planned in ad- 

vance. The designer -installer must consider many 
factors when choosing a system: areá td be covered, 
background noise, type of service needed (voice only, 
voice and music, etc.). and economics. It is just as 
poor design to "over -install" a system, using too 
much power, too many loudspeakers, and so on, as 
it is to skimp, installing an undersized and inade- 
quate system. 

Any p.a. system contains three major sections: 
input equipment, amplifier, and output equipment. 
The input equipment consists of one or more micro- 
phones and, often, such accessory items as a phono- 
graph or broadcast -band tuner. The audio amplifier 
ís the heart of the public address system-it receives 
the weak electrical signals delivered by the 
microphone (or microphones;, record player, or 
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Unusual p.a. instal- 
lation at right is in 
the gym of a New 
York pdblic school. 
Note nest of Aristo- 
crat enclosures by 
Electro -Voice in inset. 
Work was handled 
by Casey Sound. 

r 
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tuner, then amplifies and in some cases 
modifies these signals (by means of tone 
controls), delivering a powerful audio signal 
to the sound reproducing equipment. The 
output equipment is an electromechanical 
sound -reproducing device of some type : a 
cone -type loudspeaker similar to those used 
in home radios or hi-fi installations or a 
horn or trumpet -type speaker. 

CHOOSING A MICROPHONE 

Aside from differences in design, micro- 
phones can be classified in two ways: ac- 
cording to principle of operation and accord- 
ing to their pickup or polar response pat- 
tern. Basic popular types include carbon, 
velocity (or ribbon), dynamic, ceramic, crys- 
tal and condenser microphones. All of these 
convert sound vibrations into weak electri- 
cal signals. 

Principles of Operation. The carbon 
mike depends on the alternate compres- 
sion and release of carbon granules for its 
operation. Although it has the highest out- 
put level of any standard type, it is inher- 
ently noisy and has relatively poor frequen- 
cy response. 

Consisting of a corrugated "ribbon" of 
metallic fo_l suspended between the poles of 
a permanent magnet, the velocity mike has 
excellent frequency response and low noise 
level, but its output signal level is also low. 
A rather fragile instrument, it can be per- 
manently damaged by a sudden puff if a 
performer blows against it. 

The dynamic type operates much like a 
miniature loudspeaker in reverse. Its basic 
element is a small coil attached to a dia- 

i 

RADIO TUNER 

s 

Usual p.a. instaIlation is shown 
in block diagram above. Not in- 
cluded ís a mixer, which is optional. 

Typical response patterns of mi- 
crophones. See text for proper use. 
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phragm and arranged to, move back and 
forth in the gap of a permanent magnet. 
When sound vibrations strike the dia- 
phragm, the coil moves, generating an ap- 
propriate electrical signal. It has good fre- 
quency response, moderate output level, low 
noise, and is fairly rugged. 

Both ceramic and crystal microphones de- 
pend on the compression or twisting of a 
piezoelectric element attached to a small 
diaphragm. They feature a moderately high 
output level, low noise, fair -to -good fre- 
quency response, and high output imped- 
ance. Of the two, the crystal mike is the 
least rugged and can be damaged by ex- 
cessive moisture or high temperatures. 

The condenser type, while it has high per- 
formance characteristics, is not generally 
used in p.a. work, as it is too expensive. It 
operates on the principle of the capacitor, 
using the diaphragm as one plate with a 
heavier plate backing it up. Vibration of 
the sound waves causes the diaphragm to 
vary in its distance from the second plate, 
thus varying the capacitance of the system. 
An amplifier is usually mounted in the 
same housing with the pickup unit to ob- 
tain sufficient output and low impedance. 

For general p.a. work, the usual choice is 
either a good -quality dynamic or a ceramic 
microphone. Crystal mikes can be used in 
lower cost installations if care is taken to 
avoid hot or humid environments. 

Polar Patterns. The second important 
factor in choosing a microphone is the 
polar pattern of the unit, for a microphone 
does not have the same sensitivity in all di- 
rections. Looking down from the top, we 
can measure the radial distance from the 
instrument at which a given sound will al - 
'ways produce the same output. A graph 
drawn around the microphone as a nominal 
"center" showing these relative distances is 
called the polar pattern of the unit. The 
three basic polar patterns are: cardioid, bi- 
directional, and omnidirectional. 

A unit having a cardioid (heart -shaped) 
response has maximum sensitivity directly 
in front, with a dropping off in pickup of 
sounds from the sides and very little pickup 
to the rear. With a polar pattern similar to 
a figure "8," a bidirectional microphone re- 
sponds equally well to sounds coming from 
the front or back, but is relatively insensi- 
tive to sounds from the sides' If a micro- 
phone responds equally to sounds from all 
directions, its polar pattern is essentially a 
circle, and ít has an omnidirectional re- 
sponse. 

Microphones with a cardioid pattern are 
useful for solo performances, for talks, or 
whenever you want to reduce the pickup of 
sounds from the audience. A bidirectional 
microphone is best for person -to -person in - 
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Several typical p.a. components are 
(top to bottom) a University reflex 
trumpet, dynamic Electro -Voice car- 
dioid mike, controlled -magnetic Shure 
omnidirectional mike, and cone speak- 
er in standard wall baffle. 

terviews, or where pickup of audience ap- 
plause is desirable. Omnidirectional micro- 
phones are good for general pickups, as in 
the middle of an orchestra, band or chorus. 

For most p.a. work, both cardioid and 
(Continued on page 106) 
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Transistor Portables for the SWL 
THE SWL's will have a field day with 

this new crop of transistor portables. 
Motorola's Weatherama (left) covers the 
broadcast band as well as the long -wave 
aircraft and beacon band. It has six tran- 
sistors and three germanium diodes. Cost 
is $79.95. Philco's Trans -World (below) 
covers the broadcast band and a total of 
six short-wave bands from 2 to 18.2 mc. 
The lid carries an unusual polar projection 
world time map. This set employs six 

surface barrier and three audio-fre- ', quency transistors. Cost is $225. q ` 4::'1: .---'i.' Zenith's Trans -Oceanic (bottom) coy- :, í "ll 'A'a.- ers the broadcast band and seven 
wm.:«., 

1 
short-wave bands from 2 to 22.4 mc. .. :; It utilizes nine transistors and con - ,...,..471 a unique built-in logging corn- 

7,:'::':---- partment with time dial and also space 
#i °! for a personal station log. ^,' 1 
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cilloscopeTraces 
Accessories ` 

Special input adapters multiply the usefulness of the 

standard oscilloscope. 

AN ENGINEER may call them acces- 
sories or an experimenter may call 

them gadgets but by any other name they 
can be just as handy. Your 'scope's useful- 
ness can be extended many times over by 
special probes and input devices. 

Basically, the probe is a means of 
coupling a signal from the equipment un- 
der test to the input of the oscilloscope ín 
such a way that no useful information is 
lost. At the same time, it will protect the 
input circuits of the 'scope from overload 

Probing in high - 
frequency equip- 
ment with a de- 
modulator 
type probe. 

By HOWARD BURGESS 

and damage. Some of the traces illustrated 
on these pages during the past months 
have required the use of such probes. 

To enable 'scope users to become better 
acquainted with these attachments, we 
will describe two probes and a calibra- 
tor that can be easily assembled. Even 
though very simple, they are necessary for 
many special measurements. 

Demodulator Probe. Many times it is 
desirable to check v.h.f. or microwave 
signals at frequencies above the range of 
the 'scope. Or you might want to be able 
to view the audio or video component that 
is modulating a high -frequency carrier. A 
demodulator probe is illustrated in Fig. 1. 

This type of probe makes a very good 
signal tracer on any modulated carrier up 
to several hundred megacycles. The oscil- 
loscope used must be capable of displaying 
the modulating frequency. 

All parts can be mounted in a piece of 
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Fig. 1. Simple demodulator probe 
for use with high -frequency voltages. 

'/2" fiber tubing several inches long. Maxi- 
mum voltage applied to the probe is de- 
termined by the type of crystal diode used, 
but in most cases it should be. limited to 
20 volts or less. 

High -Impedance Probe. If unshielded 
leads are used to the input of a 'scope, 
noise and húm pickup will usually make 
the trace unreadable. If shielded leads are 
used, complex waveshapes may have their 
high -frequency components distorted and 
their true shape may never appear on the 
face of the 'scope tube. A high -impedance 
(low -capacitance) probe, as in Fig. 2, will 
eliminlite these problems. 

Full details on this probe were contained 
in the November, 1957, issue of POP'tron- 
ics, but sufficient information for the ex- 
perimenter is given in the schematic. It 
can be constructed in a tube shield. The 
padder capacitor is adjusted to give the 
correct waveshape with a square -wave in- 
put to the probe. 

Voltage Calibrator. If the amplifier 
gain of an oscilloscope remained constant, 
the 'scope could be used as an excellent a.c. 
voltmeter with wide frequency range. Al - 

SEE TEXT 

'obbóbb 117 V.A.C. 

0-100¡¡VOLTS KC 

F 
0 

. 100V. 

IK 

Probe components may be assem- 
bled in 7 -pin miniature tube shield 
or more complicated shield as shown. 

though very few 'scopes can be calibrated 
for input voltage, this can be overcome by 
the use of a "calibrator." A calibrator is 
another accessory, not a probe, that is 
used to supply a known a.c. voltage to 'the 
'scope. 

In use, the unknown signal voltage is 
applied to the 'scope and the height of the 
trace measured. The unknown signal is 

. then removed and the calibrator voltage 
fed to the 'scope and adjusted to provide 
the same trace height as that of the un- 
known voltage. The voltage read on the 

a 
17- 

411 

Oa) 

Ce 

PROBE SHIELD 
1 N/7-45ppfd./------- 
T 

I COAX TO SCOPE L 22 MEG. J (NOT MORE THAN 30") 

Fig. 2. In the high -impedance 
probe, the capacitor shunting resis- 
tor should have a value approximate- 
ly 10 times that of the input imped- 
ance for a set attenuation factor of 10. 

calibrator scale will be equal to the un- 
known voltage. 

Although the more complicated calibra- 
tors using square waves are desirable, a 
less expensive unit can serve for most ap- 
plications. With a little care in calibration 
and construction, the one shown in Fig. 3 
will give very good results. 

Transformer T1 must supply at least 70 
(Continued on page 102) 

Fig. 3. Non -regulated voltage cal- 
ibrator using simple divider network. 
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F CUSS 
Special Information on Radio, T17, 

Radar and Nucleonics 
SYNCHRO FUNDAMENTALS 

a 

AS OUR NATION plunges deeply into 
the serious business of building satel- 

lites and guided missiles, it becomes in- 
creasingly urgent that every technically 
minded American devote some of his time 
to the fundamentals of these potential 
civilization -wreckers. There is much to 
learn! But an excellent beginning can be 
made by studying the devices that actuate 
the missile's aerodynamic control surfaces 
and thrust gear. These are the synchros, 
the "muscles of the beast." 

Fundamentally, synchrcs may be de- 
scribed as either electric motors or gen- 
erators, depending upon their position in the 
system. A synchro comprises a stator, or 
stationary set of coils, and a rotor that can 
turn freely on its bearings. The most com- 
mon synchro type employs a stator with 
three magnetic poles and a two -pole, bobbin 
type of rotor (Fig. 1). 

Current Paths. Consider first the mag- 
netic effect of passing an alternating cur- 
rent through only the rotor coil while the 
stator terminals are disconnected. With the 
flow of current, an alternating magnetic 
field will develop in the rotor core; and 

Fig. 1. A common type of synchro 
motor or generator. The stator 
consists of three windings spaced 
120° apart with three poles facing 
inward toward the two -pole rotor. 

Fig. 2. One part of cycle in which 
the magnetic field produced by the 
a.c. in the rotor follows path of 
least "resistance" through the per- 
meable cores of the stator windings. 

since the stator core -irons are physically 
close to the rotor, this field will follow the 
permeable paths they offer (Fig. 2). Note 
that the direction of the field indicated by 
the arrows is the instantaneous direction se- 
lected at random during one part of the a.c. 
cycle. 

As the rotor's field passes back and forth 
through the stator cores, an alternating 
e.m.f. is induced across each stator winding 
by transformer action. No current flows in 
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the stator coils, however, since the termi- 
nals are open. To see what happens next, 
let us connect the inside stator terminals 
together to form a so-called "wye" (like the 
letter "Y") and add a "load box" to com- 
plete the stator circuits (Fig. 3). It doesn't 
matter what the load box contains-re- 
sistors, capacitors, inductors, etc.-because 
we are interested only in current directions 
at this time. 

Current paths now exist for each of the 
stators of the synchro. In accord with Lenz' 
law, we know that the induced currents in 
the stators must flow in such a direction as 
to produce a new magnetic field that op - 
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CURRENT FLOW 

Fig. 3. Currents induced in stator winding 
by a.c. flowing in rotor have directions 
shown. Electron flow direction is taken 
as current direction in this discussion. 

poses the original field. Thus, the stator 
magnetic fields must oppose the rotor field, 
and the current that flows in the stator 
must have the direction required to give 
rise to this opposition. To check the current 
directions as given in Fig. 3, apply the left- 
hand rule: wrap the fingers of the left hand 
around the coil in the direction of the indi- 
cated current, and the thumb, held perpen- 
dicularly to the hand, will point in the 
direction of the field. (This rule is ex- 
plained in most physics textbooks.) 

Combined- Effects. Magnetic fields are 
capable of exerting forces along the field. 
Like any other forces, those due to magnetic 
fields produce a certain net effect or re- 
sultant force when they act in combination. 
Think of two boys pulling a sled by means 
of two ropes that make an angle with each 
other. The net effect or resultant of this 
double pull can be represented by a single 
force in the direction shown in Fig. 4(A). 
Similarly, three magnetic fields acting at an 
angle may also be summed up by replacing 
them with a single resultant magnetic field, 
as in Fig. 4(B). 

Applying this idea to the fields induced 
in the three stator cores of Fig. 3, it is evi- 
dent that the resultant stator magnetic field 
may be represented by an arrow pointing 
in a direction opposite from that of the 
rotor field (Fig. 5). 

Our next step is to replace the load box 

SLED 
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Fig. 4. Forces and magnetic fields may 
be summed up to obtain a "resultant." 
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with another synchro identical to the first 
and connect all three corresponding stator 
points together (Fig. 6). Observe that we 
have changed nothing else; the stator cur- 
rents now flow through three corresponding 
pairs in the same directions as before. 
Applying the left-hand rule to the newly 
added synchro, however, demonstrates that 
the magnetic fields in the second set of 
stators are opposite to those of the first set, 
producing thereby a resulting magnetic field 
opposite to that of the resultant in the 
original stators. 

It is also important to note that the direc- 
tion of the field in the first rotor is exactly 
the same as the field direction of the re- 
sultant for the second set of stators. No 
matter how the original rotor is twisted 
and turned, the magnetic field resultant of 
the new set of stators will always line itself 
up in the same direction. 

As a final maneuver, we connect the rotor 

RESULTANT 
FIELD 

OF ALL 
THREE 

STATORS 

INDIVIDUAL 
STATOR FIELDS 

ROTOR 
FIELD 

Fig. 5. The resultant field of all three 
stator fields is exactly opposite in di- 
rection from that of the rotor field. 

of the second synchro in parallel with the 
first, adjusting our connections so that the 
fields of both are in the same direction, as 
shown in Fig. 7. 

Synchro System. Now we shall be able 
to see what a synchro system like this can 
accomplish. Suppose that the first rotor is 
straight up-and-down, as in Fig. 7, and that 
its field is in an upward direction as we have 
been assuming all along. The magnetic field 
of the second rotor is, therefore, also verti- 
cal and in line with the resultant of its 
stators. When magnetic fields are aligned 
in this fashion, they are in a state of equi- 
librium and there is no tendency for motion. 

Now assume that we take hold of the 
first rotor shaft and twist it through 45°. 
The currents induced in the stator windings 
of the first synchro will change, causing a 
similar modification in the second set of 
stators which, in turn, causes the second ro- 
tor to line itself up so that it points in exact- 
ly the same direction as the first, i.e., 45° 
from its initial position. Thus, such a syn- 
chro 'system provides a means whereby an 
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#1 
ROTOR 
FIELD 

angular change in the position of one shaft 
can be made to duplicate itself at some re- 
mote point with only electric wires between 
the two points. 

This is a really significant achievement. 
For example, imagine that you want to 
know the position of your rotary beam an- 
tenna at a given instant. One synchro, which 
we may now call the generator, is coupled 
to the antenna so that its shaft turns with 
the rotation of the beam; the other is in 

your operating room with its shaft termi- 
nating in a direction -indicating compass 
needle. As the beam is made to rotate by 
its drive -motor, you know at a glance just 
what its orientation is with respect to com- 
pass direction. 

Without a synchro system, remote indica- 
tions of any angular position would necessi- 
tate a solid connecting shaft between the 
driven device and the indicator. More often 
than not, this kind of mechanical connec- 
tion is very inconvenient if not impossible. 

The Missile Picture. Returning to mis- 
sile control now, we might ask : "Just how 
do synchro systems enter the missile pic- 
ture?" A simple example will demonstrate 
one such function. 

#1 

< 
ti 

1 

STATOR 
Fig. 6. When the 

FIELD second set of stator 
windings ís joined to 

the first, the stator field in #2 is oppo- 
site to that in #1, and therefore ín the 

same direction as the rotor field of #1. 

Consider a missile that is flying a pre- 
determined compass course, say directly 
west. Assume that it has been driven off 

course a few degrees to the north by a sud- 
den gust of wind. In the body of the air- 
frame is a gyroscopic compass that was 
initially adjusted to point due west; and as 
the missile begins to deviate from its course, 
this compass remains steadfastly pointing 
in the direction for which it was set. Thus, 
the missile has turned under the gyroscope 
so that, effectively, the gyro compass makes 
an "error" angle with the air -frame. 

If the gyro is coupled to a generator syn- 
chro that in turn is connected to a motor 
synchro, the latter may be used to move the 
appropriate air -foils so that the missile be - 

(Continued on page 111) 

Fig. 7. After connecting the rotor of #2 
with the rotor of #I, the second rotor 
will line up so that its own field matches 

that of its stator. This means that the 
first and second ro- 
tors always point in 
the same direction. 
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By MARTIN SCHECTER 

Hide Your Bench Until Needed 
.._ 
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BILL OF MATERIALS 
2-313/4" lengths of 1" x 10" pine 

shelving (sides of cabinet) 
5-25" lengths of 1"x 10" pine shelv- 

ing (top, bottom and shelves) 
1-261/2" x 313/4" section of 3/q" ply- 

wood (front) 
1-241/2" x 30" section of 1/8" tem- 

pered Masonite 
Misc. hook and eye,, wood screws, 

nails, 2" x t/2" hinges, etc. 

31 V, 

DOOR CATCH 

EYE 
SCREW 

33y2" 

FLANGE 

ALUMINUM PIPE 

CORK 

BRACKET-.4 
(SW 

0o 
BROOM 

= HANDLE 
CLAMP 

HINGE 

Mechanical drawing of the "hidden" 
bench. Pine shelving listed in Bill of 
Materials is available in nominal thick- 
nesses and widths. Board specified as 
I" will usually be 3/4" thick; widths 
specified as 10" will be 91" to 93/4". 

A compact folding workbench 

for the crowded hobbyist 

THE 
ELECTRONIC HOBBYIST without 

a cellar or workroom has a problem. 
His test equipment is apt to be stored in a 
closet, his resistors and capacitors in a 
drawer, and his tools-heaven knows 
where! The kitchen table is his usual 
workbench, and he's forced to compete 
with Junior's homework and Mother's 
cooking for a space to work. 

What ís needed ís a workbench which is 
out of the way when not in use and yet 
provides sufficient elbow room when re- 
quired. The solution to the problem is a 
wall unit with a drop-leaf "door" as shown 
in the photographs. When the door is open, 
a Masonite work surface is revealed which 
can stand plenty of abuse from soldering 
irons and tools. The front of the door has 
a small 3/4" flange into which an aluminum 
leg is fitted for support. 

Storage Space. Test equipment can be 
stored on the bottom shelf. There is an 
a.c. outlet near the rear which is very 
handy and offers space for several plugs. 

(Coatºjived on page 98) 
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Tape recording hobbyists run into a number of technical problems while in pursuit 

of their hobby. The recorders will sometimes act up in weird and disturbing ways- 

emitting squeals, squeaks, quavers and hisses. Or a machine which has been operat- 

ing perfectly for a number of years will suddenly go completely dead-on record, 

playback, or both. 
What can you do about it? What tests can you make? And more important, what 

cures can you effect? 

Troubles and Cures 
By WARREN J. SMITH 

APROBLEM that has many a tape - 
recorder enthusiast biting his nails in 

frustration is tape sticking to the record- 
ing and playback heads. This difficulty 
usually appears as a squeak or "pig squeal" 
in the playback, but later it may become so 

severe that it actually stalls the transport 
. mechanism. Cleaning the heads with sol - 

c 

Head line-up on a re- 

corder with a separate 
playback monitor. Inex- 
pensive recorders will 
have a combined play- 
back -and -record head. 

R ASE 
HEAD 

ECTION OF 
APE TRAVEL ---- 

vents, lubricants, and so forth, is a tem- 
porary remedy at best and may result in 

making the sticking more troublesome. 
Sticking tape is generally due to nothing 

more than a type of adhesion. After the 
heads have become smooth with wear, in- 

termolecular forces of considerable magni- 
tude develop between the moving tape and 
the heads, giving rise to spurious sounds in 

the playback and quite often broken tape. 
To remedy this situation, carefully burnish 
the heads with a piece of good grade crocus 
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cloth; then clean thoroughly with the fluid 

recommended by the manufacturer. Do 'not 

assume that either carbon tet or alcohol is 

the proper cleaner. 
Worn Erase Heads. A worn erase head 

which does not make complete contact with 
the tape over the entire area may cause an 
increase in the playback noise level, or if 

badly worn, allow 
portions of pre- 
viously recorded 
material to remain 
audible. 

If your erase 
head can he disas- 
sembled, as it can 
in the Magnecord 
recorder, for ex- 
ample, remove the 
section containing 
the surface which 
contacts the tape, 
and carefully hone 
it flat with a fine - 
grit honing stone or 
00 -sandpaper backed 
by a piece of smooth 

hardwood. The head will work like néw. 
Speed Instability. There are many 

portable tape recorders of the Minitape 
variety now in general use whose owners 
frequently complain of the difficulty of 
maintaining speed stability once the ma- 
chine begins to age. After much experimen- 
tation, it has been found that carefully 
cleaning the motor armature (especially 
between the commutator segments) with 
carbon tet and installing a new set of 

brushes after each 35 to 40 hours of opera- 

w,RECORD_ 
HEAD ' 

IAYBACKf 
HEAD 
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tion will keep the recorder running with al- most 100% speed stability. 
Tape Storage. Metal cabinets for stor- ing 8 -mm. motion picture film also make very convenient containers for magnetic recording tapes. Available at nearly every photographic supply house, they come in a variety of sizes and price ranges, some holding up to 12 of the common reels. 
Stored in these cabinets, tapes are al- ways ready for immediate use and, because 

the cabinets are usually made of a ferrous metal, the tapes are not only protected from dust and dirt but from stray magnetic fields as well. I use Brumberger #1010 cabinets which were originally made to hold 400' reels of 8 -mm. film but now hold 12 7" reels of tape. 
If more than one cabinet is needed and they are stacked to conserve space, rubber feet can be added to allow the doors to swing open without interference. 

Check Your Recorder Heads 
By EUGENE F. CORIELL 

DON'T use an ohmmeter to check con- tinuity of recorder heads suspected of being open -circuited. The d.c. from the ohmmeter battery may magnetize the heads. Use the checks described below. 
Most home recorders have a single re- cording -playback 

head. There may be 
separate coils ín the 
head for each func- 
tion, or a single 
winding may serve 
both purposes. 
Check your re- 
corder wiring sche- 
matic when testing 
these circuits. 
. If there is only 
one winding and the 
machine will record 
but not play back, 
or vice versa, obvi- 
ously neither the 
head winding nor 
the common record - 
playback amplifier 
which serves both 
functions is at fault. The trouble may he 
in the switching circuits. Some record - 
playback heads have a separate winding 
for the bias current; in such a case, an a.c. 
milliammeter inserted in series with this 
winding will indicate current flow arid 
hence continuity in the bias winding. 

Record Head Check. If the head has 
separate windings for record and playback, test the record winding by having someone talk into the microphone with the recorder 
controls set for "record" and connect a pair of phones across the record head ter- 
minals. 

If the signal can be heard in the phones but does not produce even a distorted re- 
cording on the tape, the head winding is at 
fault. . Absence of signal in the phones 
would indicate trouble in the amplifier or 
in the record -playback switching circuits. 
However, dead phones might also indicate 
82 
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a shorted recording winding; you can check this possibility by determining if there is a signal in the phones after the head winding 
is disconnected. 

Playback Head Check. Test the sepa- rate playback winding by bringing the tip 

pi 

Tesf playback head 
with the a.c. field 
around a soldering gun 
tip. Remove the gun 
from close proximity to 
head before releasing 
trigger. Take care not 
to heat up the head. 

of a plugged -in soldering iron or gun (a.c. 
only) near but not too close to the head with controls set for playback. Proper 
functioning of the entire playback system will be indicated by a hum in the speaker. 
Assuming that the common record -play- 
back amplifier and switching circuits were 
found to be okay during the recording wind- ing checks described above, absence of hum points to a defective playback winding on the recorder. 

While an ohmmeter would cause less 
trouble in the erase head than in the record - 
playback head, it is still a good idea to 
keep ohmmeters away from all of the 
heads. See if the head will erase a record- 
ed tape run through the machine set up for 
recording with the volume control turned 
down. Failure to erase with proper erase 
voltage on the head indicates an open or 
otherwise defective head. -111- 
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Among the Novice Hams 

WHEN their amateur licenses arrive, 
many new amateurs-Novices and Gen- 

erals-make a surprising discovery. They 
realize that they have only a very hazy idea 
of how to make contacts with other sta- 
tions. 

In theory, this is an easy thing to learn. 
It is only necessary to imitate more expe- 
rienced amateurs. In practice, this theory 
has a serious defect. Experienced operators 
usually send so fast that a beginner just 
cannot copy them. Therefore, he must imi- 
tate amateurs who send slowly. Unfortu- 
nately, such hams are usually newcomers 
themselves and their operating procedures 
are not too good either. The net results are 
some of the weird calling procedures that 
are often heard on the amateur bands. 

Fortunately, it is not hard to learn good 
calling procedures. And it pays to do so, 

because they produce the best results with 
the least effort. Therefore, let us outline 
the proper techniques for working other 
amateurs from the initial call to the final 
sign -off. In the process, we will use the 
following standard procedure signals : CQ 
(meaning "general call") ; DE ("this is" or 
"from") ; AR ("end of transmission") ; K 
(invitation to transmit-"go ahead"); SR* 
(end of work). Also, of course, there will 
be your own call -sign and the call and sign 
of the station you wish to work. 

Calling "CQ." For example, say that 
W9EGQ wishes to talk to any station within 
range and transmits a "General Call," as 
follows: "CQ CQ CQCQ CQ DE W9EGQ 
W9EGQ CQ "CQ CQ CQ CQ DE W9EGQ 
W9EGQ CQ CQ CQ CQ CQ DE W9EGQ 
W9EGQ K." The ending signal "K" means: 
"Go ahead any station. I am listening for 
replies." 

If another amateur, W9XXX, hears the 
CQ and wishes to answer, he will transmit : 

"W9EGQ W9EGQ W9EGQ DE W9XXX 
W9XXX AR." He uses the ending signal 
"AR" to indicate that two-way contact has 
not yet been established. 

W9EGQ will then respond: "W9XXX DE 

* Letters overlined are sent together-not as separate 
letters. Thus, AR is sent as ''ditdabditdandit" rather than 
"ditdah space ditdandit." 
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By HERB S. BRIER, W9EGQ 

SEE NEXT PAGE FOR 
list of those who request help 
in obtaining their ham licenses 

W9EGQ;" and start the conversation. In 
the initial transmission, which is usually 
quite short, he will probably give W9XXX a 
signal report, his location and name, and 
will stand by to find out how well W9XXX 

(Continued on page 117) 

o. 

Two amateurs (7) and +heir equipment. Ron, 

KN7BYZ, above, uses a 33' vertical transmit- 
ting antenna in conjunction with his DX -20 

transmitter and SX-99 receiver (see page 
II9). And with the help of John (3), Vince, 
KNOLHG (38) has worked 37 states with his 

WRL Globe Chief and Hallicrafters SX-100. 

NE- 
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HELP US OBTAIN OUR HAM LICENSES Prospective amateurs requesting help and encouragement in obtaining their licenses are listed here. To have your name listed, write to Herb S. Brier, W9EGQ, % POPULAR ELEC- TRONICS, One Park Avenue, New York 16, N. Y. Please print your name and address clearly. Names are grouped geographically by amateur call areas. 
Kl/W1 CALL AREA 

Thomas Lacouture (14), 293 Coe St., Woon- socket, R. I. Phone: PO 2-2769. (Code, theory, and selection of equipment) Ted Melinosky, 22 Tulip St., New Britain, Conn. (Code and theory) Bob Reader (16), 71 Ellington St., Dorchester 24, Mass. (Code and theory) Peter Katz (14), 48 Harwood St., Lynn, Mass. (Code, theory and selection of equipment) Carl Fredrickson, 36 Andrea Rd., Waltham 54, Mass. (Code and theory) Ronald Rondeau, 37 South St., Waltham 54, Mass. (Code and theory) 
K2/W2 CALL AREA 

Victor Spelman, 1738 Fillmore St., Bronx 60, N. Y. Phone: TA 8-8056. (Code, theory and regulations) 
Sheldon Schulman (14), 535 S. 10th St., New- ark 3, N. J. Phone: BI 3-5242. (Theory and se- lection of equipment) Ronald Ontell, 418 E. 40th St., Paterson 4, N. J. (Code) 
Bill Mark (14), 36 Edi Ct., Plainview, L. I., N. Y. Phone: WE 5-1578. (Code, theory and se- lection of equipment) Robert Schultz (14), 146-27 60th Ave., Flush- ing 55, N. Y. Phone: FL 3-1811. (Code, theory and selection of equipment) Alan Jones, 10 Lackawanna St., Bath, N. Y. Phone: PR 6-2984. (Theory and selection of equipment) 
Harry Appel, 640 West 153 St., New York 31, N. Y. Phone: AD 4-5928. (Code and theory) Martin Freeman (13), 377 15th Ave., Pater- son 4, N. J. (Code, theory and selection of equipment) 
Ronald Wescott, 6 Pelham Ave., Nixon, N. J. (Code and selection of equipment) Larry Kulick (10), 222 Penn St., Brooklyn 11, N. Y. Phone: EV 8-6225. (Code, theory and selection of equipment) 

K3/W3 CALL AREA 
Walter N. Ballard, 952 N. Farson St., Phila- delphia 31, Pa. (Code and theory) David LaBarre, R.D. $k1, Wysox, Pa. (Code and theory) 
Dick Neidhardt (15), 206 Montclair Ave., Pittsburgh 29, Pa. Phone: WE 1-3193. (Code) Clyde R. Broadus, Jr., 1508 West 11th St., Chester, Pa. (Code) 
Denison Rich, 7180 Brighton Rd., Pittsburgh 2, Pa. (Code and theory) Stan Goldberg, 1525 Newport Ave., Northamp- ton, Pa. Phone: CO 2-2193. (Code, theory, reg- ulations and selection of equipment) 

K4/W4 CALL AREA 
David G. Young, Box 93, Penney Farms, Fla. (Code and theory) 
Charles Rhodes (15), 308 West Main St., Huntingdon, Tenn. (Code, theory and selection of equipment) 
William E. Adams, 708 Madison Rd., Wil- liamsburg, Va. (Regulations and selection of equipment) 
Dick Korgan (15), Box 1355, Sanford, Fla. Phone: FA 2-3036. (Theory) Jeff Jacobs, 602 E. 5th St., Cullman, Ala. Phone: 2121. (Code) 
Otis Neatens, 2521 Mt. Auburn St., Augusta, Ga. Phone: 3-7157. (Code, theory and regula- tions) 
J. Emanuel Beimkamnpen (13), Box 222, San Antonio, Fla. (Code and theory) 

K5/W5 CALL AREA 
Jax Clarkson, 5170 Huckelberry, Houston 27, Texas. (Code and theory) Bruce Dishman, 8619 Midway Rd., Dallas 9, Texas. (Code) 

Van Stayton, 951 Church St., Paris, Texas. (Code, theory and selection of equipment) A. E. Terflinger, 4149 Milton, Houston 5, Texas. (Code and theory) 
K6/W6 CALL AREA 

Bill Remhild (14), 2135 N. Evergreen St., Burbank, Calif. Phone: TH 5-2736. (Code and theory) 
Richard Eisman (13), 5756 Cleon St., N. Hollywood, Calif. Phone: PO 1-9863. (Code and theory) 
George L. Gonsalves (14), 13427-C Riverside Drive, Sherman Oaks, Calif. Phone: SI 9-9306. (Code) 
Warren Wayland, 900 Monterey Rd., Salinas, Calif. (Code, theory and regulations) Lloyd Bayley, 836 Coolidge, Sunnyvale, Calif. (Code, theory, regulations and selection of equipment) 
Tom J. Orzech, 78 Supron, Box 1277, Hamil- ton A.F.B., Calif. (Code and theory) Randy Wolfe (13), 10 Wickham Pl., Hills- borough, Calif. Phone: DI 3-3567. (Code, theory and selection of equipment) 

K7/W7 CALL AREA 
Kelly Healy, 354 East 12 St., Orem. Utah. Phone: AC 5-0609. (Code) 
Richard Young, 384 South Main, Tooele, Utah. (Code and theory) 
Louise Hansen, 417 Orr, Miles City, Mont. (Code, theory and selection of equipment) 

K8/W8 CALL AREA 
John Fleming (15), North Main, Plainwell, Mich. Phone: MU 2-1651. (Code, theory and se- lection of equipment) 
Dennis Sullivan (16), 1851 Newton St., Akron 6, Ohio. Phone: RE 3-6566. (Code and theory) R. D. Rowan, 1342 W. 64 St., Cleveland 2, Ohio. (Code and theory) Fred C. Scott, % Powerhouse, I.O.O.F. Home, Springfield, Ohio. Phone: FA 5-1538. (Theory) Paul David Friend (14), 159 Hoffman Lane, Waverly, Ohio. (Code and theory) 

K9/W9 CALL AREA 
Larry Heyda, 8743 Branton Ave., Highland, Ind. (Code and theory) 
Ellis Cohen, 5442 Hyde Park Blvd., Chicago 15, Ill. Phone: HY 3-0155. (Code and theory) Larry M. Chrisman (15), R. R. 1, Box 126, Bryant, Ind. Phone: 2-6287. (Code and theory) Bill Holt, R. R. 1, Veedersburg, Ind. Phone: CY 4-4141. (Code) 
Dave Kazmark (15), 524 177 St., Hammond, Ind. (Code, theory and regulations) Doug Jorgensen (15), 302 Riverside Dr., Prophetstown, Ill. (Code and theory) Donald J. Hoffman (15), 4723 Greenwood, Skokie, Ill. (Code, theory and equipment) Ronnie S. Vician, 3357 N. Kilpatrick Ave., Chicago 41, Ill. (Code) 
George Urana, 639 Spring Rd., Elmhurst, Ill. (Code and theory) 

KO/WO CALL AREA 
John R. Hague, 2009 W. 15th Ave., Emporia, Kan. Phone: 1565. (Code) 
Daryl Malena, Leigh, Nebr. Phone: 3-0F211. (Code and theory) 
Jerry Carrett, 501 E. Seminole, Springfield, Mo. (Code and theory) 
Thomas L. Lloyd (14), Green City, Mo. (Code. theory, regulations and equipment) 

VE AND OTHERS 
Frank Turcotte, 1287 Visitation St., Montreal, Quebec, Canada. Phone: 5-0147. (Code, theory and selection of equipment) 
W. Bradley, 428 Burdick St., London, Ontario, Canada. (Code and theory) 
To help prospective amateurs obtain their Novice licenses, the Electronic Industries As- sociation (formerly RETMA) offers a set of code records (recorded at a speed of 3355 rpm) and a Novice Theory Course for $10.00, post- paid. The complete course or more informa- tion on it is available from EIA, 1721 DeSales St., N.W., Washington 6, D. C. 
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COST of establishing 
and maintaining an 

amateur station today 
has risen proportionately 
to other living costs; and 
in this era of "dollars 
per watt," any efforts 
aimed toward achieving 
a more potent signal 
are likely to become pro- 
hibitive-especially if 
there is an XYL in the background who is 
taking a narrow view of things. 

However, hams are noted for their 
ingenuity and XYL's are born bargain 
hunters. Let's use these two traits to 
multiply our signal power many times and 
at a cost ratio more to our liking-"watts 
per dollar"! 

Effective Power. Many amateurs think 
of signal strength in 'terms of transmitter 
power. To get a stronger signal, they in- 
crease the power output. This is the 

/ 
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"brute force method" and, generally speak- 
ing, will often do the job. However, it's 
an expensive way to increase the effective- 
ness of a transmitter. 

Hams seeking greater DX laurels might 
profitably take a tip from radio and tele- 
vision station engineers. These profes- 
sionals - cast their lot with "Effective 
Radiated Power," otherwise known as 
E -R -P. Skipping the mathematical for- 
mulas, E -R -P is simply the amount of 

signal power being radiated in the desired 
direction. Basically it is the E -R -P, and 
not necessarily the transmitter power, that 
must be increased in order to cut through 
QRM and work that DX. 

How can E -R -P be increased without 

BARGAIN. 
POWER 

FOR YOU ,- R 

_ 

Transmitter 
Increase your transmitter's effectiveness 

without adding higher power final amplifier 

By GEORGE E. MOBUS, WORXK 

increasing transmitter power? It is done 
with the one piece of equipment solely 
responsible for the efficiency of signal 
radiation-the antenna. 

Loss Means Gain. There is no such 
thing as an antenna that radiates equally 
well in all directions. True, the antenna 
engineer has imagined such a paragon, 
which he fondly calls an isotropic radiator, 
and he treasures it because such an an- 
tenna makes a fine standard for compari- 
son. But the isotropic radiator exists only 

in the engineer's fancy. 
So we must consider a 
practical antenna : the 
halt -wave dipole. 
(Continued on page 114) 

(8) 

Operating on the 10-, 15- and 
20 -meter bands with equal ef- 
fectiveness, the Mosley TA -33 
Trap -Master (above) is a typ- 
ical modern rotary beam an- 
tenna. It gives signals an 8-db 
boost and provides 25 to 30 
db front -to -back discrimination. 
The radiation patterns (above, 
left) are typical for (A) a di- 
pole and (B) a beam antenna. 

April, 1958 
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C' Complete timing unit, with built- 
in rectifier and pilot light, fits inside 
plastic box. This is its actual size. 

How Long Did You Use It? 
Miniature electroplating unit shows the length of time your 
electronic equipment is operated, 

CHRONISTOR" is a tiny elapsed - 14 A time indicator with the size and ap- 
pearance of a glass clip -mounting radio 
fuse. It is suitable for direct wiring into a 
home or industrial device, and it mounts in 
a standard fuse clip for convenience of ob- 
servation and replacement. 

By means of 'a time scale calibrated in 
hours which is printed directly on its glass 
side, the Chronistor indicates by an elec- 
troplating process the amount of time cur- 
rent has been applied. With a d.c. flow of 
about 1 milliampere through the unit, 
metal ions from the anode are carried 
through the electrolyte and deposited on 
the cathode. The "growth" of the cathode 
provides the visible indication of elapsed 
time. Standard ranges are 500, 1000 and 
2500 hours; other ranges are available On 
special order. 

Current Requirements. Current needed 
to activate the Chronistor can be obtained 
from any d.c. source. The better regulated 
the current source, the higher the accuracy 
of the indicator. In most applications, 
however, an unregulated supply will be 
adequate. 

A resistor in series with the indicator 
in conjunction with the applied d.c. voltage 
will determine current flow through the 
plating unit and hence its elapsed time 
indication. See Table 1. Resistors shown 
are all 5% 1 -watt units and calculated to 
the nearest EIA (RETMA) value. 

The Chronistor cartridge is available 
separately from Bergen Laboratories, 247 
Crooks Ave., Clifton, N. J., or as part of a 
complete assembly known as a "Chrono- 

stat." Packed into the 21/4"x11/4"x1%" plas- tic case of the Chronostat is a 10 -ma. rec- 
tifier, a pilot lamp, the indicator and its 
series -limiting resistor. 

Shown in Fig. 1 is the circuit of the 
Chronostat. It operates directly from the 
a.c. line. The limiting resistor -is chosen to 

(Continued on page 104) 
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SARKES-TARZIAR MODEL 10 
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LIMITING 
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CHRONISTOR 

Fig. 1. Simple series circuit de- 
signed for direct a.c. líne operation. 

Table 1. Values of the series re- 
sistor used for various time indi- 
cations and d.c. supply voltages. 

D.C. Voltage 
Supply 

(volts) 

Resistance (ohms) 

500 
hours 

1000 
hours 

2500 
hours 

6 4,700 9,100 20,000 
100 75,000 150,000 390,000 
150 120,000 240,000 560,000 
250 200,000 390,000 I meg. 
500 390,000 750,000 2 meg. 

Current Flow 
(ma.) through 1.3 0.65 0.26 

Chronistor 
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MOST KITS are bought and assembled 
by people who have an intense interest 

in electronics: experimenters, servicemen 
or amateurs. They have at least a smatter- 
ing of technical information; they have done 
considerable soldering while working on 
past projects; and they know how to think 
"electronically" when any little problems 
are encountered that need solving. 

After taking a quick look at the Model 
83 Y766 Knight -Kit five -transistor portable 
radio (Allied Radio, 100 N. Western Ave., 
Chicago 80, Ill.), we were tempted to give 

it an acid test and let someone who had 
no experience whatever put it together. 
Design of the kit and the instruction 
manual looked good enough to suggest that 
a real beginner might be able to do a fair 
job. 

The kit was presented to a young man 
who had never connected wires to even a 
battery and buzzer, never soldered any por- 
tion of an electrical circuit, nor assembled 
any type of construction toy as a boy. No 
special warnings were given to him, and 
the only instruction he received took about 
the minutes. That concerned the use of a 
small soldering iron of the pencil type. 

The assembly of the kit took him one 
evening and part of an afternoon. Here are 
his comments on the job. 

Putting It Together. The parts of the 
Model 83Y766 Knight portable radio kit 

April, 1953 

BUILDER'S 
KO NER 

come carefully packed in a cardboard car- 
ton. Most of them are packed separately 
to avoid damage in shipping. For example, 
the loudspeaker was in a cardboard sleeve 
to protect the cone from damage, and the 
tuning capacitor was in a small box to 
prevent the plates from becoming bent. 

The chassis is a printed -circuit board 
with letters or numbers on each hole and 
on each spot where ceramic disc capacitors, 
resistors, transistors, and transformers are 
mounted. 

Five transistors and one diode are em- 

(+ t Ceirmiz. 

Completion of ássembly and soldering 
takes a' beginner about seven hours. 
The handle at the left side of the cab- 
inet pulls out for carrying the set. 
Springs inside cabinet retract it auto- 
matically when set is placed on table. 

87 



fl* 

ployed in the superheterodyne circuit. The 
transistors include a 2N252 converter, a 
2N308 i.f. amplifier, a 2N238 audio am- 
plifier, two 2N185's for the audio output 
stage. The detector diode is a 1N257. 

On the whole, the construction of the set 
was simple although some problems arose 
during the process. Resistor R4 (100,000 
ohms) was mounted too close to the board. 
Later, when a nearby capacitor lead was 
inserted in a hole under the resistor, it was 

THE TV SERVICEMAN would be lost 
without his tube tester, and even the 

home repairman who finds himself looking 
after three or four TV sets can find a tube 
tester to be a time- and money -saving in- 
vestment. Since most TV service calls re- 
quire only the replacement of a tube, a 
portable tester can be a handy part of a 
serviceman's tool kit. 

The Paco Model T-60 tube tester is a 
unit flexible enough to test the latest TV 
tube or the old 5 -pin tube from Grandpa's 
favorite radio. Construction of the kit is 
fairly easy, and with the exception of some 
minor details, to be described later, this 

Front view of the radio chassis shows 
wrap -around spring assembly that holds 
cabinet pieces together. Large bolts 
hold end pieces against" plastic pan- 
els and thread into turns of springs. 

a tight squeeze to pull it through. The lead 
can be bent over the copper section of the 
printed circuit, however, and soldering it 
is not difficult. 

Another problem which arose was the 
mounting of the gang tuning capacitor. 
Two of the three holes on the capacitor 
aligned perfectly with the holes on the 
printed -circuit board, but the third pair of 
holes did not line up. It was decided that 
the two screws would provide enough sup- 
port. 

Comment. The instructions are simple 
and easy to follow, with ten pictorial dia- 
grams showing the various steps in the as- 
sembly. 

When the kit was completed, about 
seven local stations could be picked up be- 
fore alignment. After alignment, 21 local 
stations were picked up with good volume. 

Paco 
Model T-60 
Tube Tester 

builder found little difficulty in putting the. 
kit together. 

Since there is little close wiring, this kit 
is ideal for the beginner who wants to ac- 
quire some equipment and also some ex- 
perience in soldering. Most of the wiring 
consists of interconnecting pins of the 
eight different size tube sockets with the 
set of control switches at the front panel. 
This group of three -position switches se- 
lects the pins to which test voltages will 
be applied and is also used to connect the 
tube heater voltage to the proper pins. 
Settings of these switches are determined 
from numbers on a built-in roll chart. 
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With the switches in position, the tube is 
connected as a diode with plate and grids 
as one element and the cathode as the sec- 
ond element. The indicating meter on the 
front panel is connected in series with the 
tube so that the current through the diode - 
connected tube is indicated. This shows 
the general condition of the tube. Another 
position permits checking for shorted ,ele- 
ments in the tube. 

Putting It Together. Assembly of the 
tube tester took about three evenings' 
work. Some difficulty was encountered in 
installing the tube sockets on the front 
panel. The sockets are of the snap -ring 
type with a groo a on the side to accept 
a circular snap -ring. After attempting un- 
successfully to install the snap -ring on two 
sockets, it was found that the panel hole 
had been cut slightly smaller than the base 
of the socket and would not let the socket 

. 
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seat far enough into the hole to permit 
the snap -ring to be installed. A little filing 
with a half -round file solved the problem. 

You might use one of the corrugated 
cardboard panels that come with the pack- 
ing as a work surface for installing parts 
on the panel. This prevents the face of the 
panel from being scratched on the work 
table. 

When installing the 300 -ohm power po- 
tentiometer, be sure to select the right one, 
since two 300 -ohm potentiometers are used. 
The unit with the ceramic housing is the 
power -handling unit. 

Wiring is fairly repetitive for each pin 
on the tube sockets, and it seemed faster, 
after wiring one or two rounds, to wire a 
set of pins without referring to the manual 
and then use the instructions as a check 
on the wiring. This is not usually good 
practice, but the type of wiring used here 
is easy to follow once the pattern is known. 

Two resistors were found with no value 
marked on them. Fortunately they did 
have part numbers and it was possible to 
identify them from the parts list. 

In wiring the transformer, be sure to 
follow instructions as given in the manual. 
Placement of this wiring is quite important 
for proper installation of the transformer. 
April, 1958 
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Installing roll chart' (left) ís one 
of the final steps in the behind - 
the -panel assembly of the tube 
tester. All wires should be taped 
together to make a neat appear- 
ance and keep them from rub- 
bing against the paper roll chart. 
After the tester is installed in 
the cabinet (above), a trial run 
should be made using a group of 
tubes that you know are good. 
This will show up any errors that 
might have been made in wir- 
ing the sockets or power supply. 

The roll chart caused little trouble in 
installation, but care must be taken to get 
it on the rollers straight. Otherwise it can 
jam against the sides of the track. Be sure 
that all of the wiring is placed away from 
the chart so there is no chance of wires 
rubbing against it. 

Comment. The Paco T-60 tube tester 
operated well as soon as it was completed. 
Only minor problems were encountered 
during assembly of parts. 

This reviewer would have liked to see a 
precut wiring harness for the tube -socket 
leads. It could have cut considerable time 
from the wiring and might have resulted 
in a much neater job. 

The kit itself is well designed and qual- 
ity components are used throughout. I 
doubt if even a beginner in kit build- 
ing would find any of the difficulties en- 
countered too much to handle. -3p- 
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Short- Wave Report 
By HANK BENNETT 

ERIFICATIONS, or QSL's-as they are 
V often called, are letters (or cards) issued 

by short-wave stations in reply to reception 
reports sent to them from listeners all over 
the world. Many are fancy while others are 
plain, but they are all welcome additions to 
the listener's collection. 

Some DX'ers try to collect a QSL from 
every station in the world. While this prob- 
ably has never been accomplished, there are 
SWL's who have amassed hundreds of con- 
firmations from nearly every type of station 
ranging from privately owned ones to the 
largest of the short-wave broadcast sta- 
tions. 

If you include the following points of in- 
formation in your reception reports, it will 
help you to enlarge your collection while, at 
the same time, the stations will receive re- 
ports of maximum use to them. Keep in 
mind that a station is not obliged to verify; 
however, if your report is of sufficient value 
to a station, you'll be fairly certain to re- 
ceive a QSL. 

First, mention the name of the station 
(slogan or call -sign) and its lo- 
cation. Give the exact frequency 
whenever possible. State the ex- 
act times that you heard the sta- 
tion, and show the time in GMT 
(Greenwich Mean Time: Eastern 
Standard time plus five hours). 
If you cannot compute the correct 
time in GMT, be sure that you 
state in which time zone you live. 

Your report should be based on 
a listening period of at least 30 
minutes unless the station is on 
the air for a shorter period. Give 
a resume of what you heard, and 
give the time for each item. 
(Sample: "News in English at 
1848-1855, marimba music to 
1900 station break, with a Span- 
ish program following to 1930.") 
A report which is broken down 
in this manner will convince the 
station personnel that you were 
listening to their station and not 
tuning in a different station with 
similar programing. 
90 

Include a signal strength and readability 
report. If there was any interference or 
jamming, try to learn the identity of the 
offending station. Many reports of inter- 
ference will often result in a station alter- 
ing frequency slightly to make reception 
better for listeners. Also mention any pe- 
culiar effects noted, such as deep fading, 
distortion, over- or under -modulation. 

Give the station a brief resume of your 
equipment, including the make and model of 
your receiver and the number of tubes in it. 
Tell your general location and the type of 
terrain surrounding your area (mountain- 
ous, flatlands, etc.). If you liked or disliked 
any particular program, say so, along with 
your comments on the programing ín gen- 
eral. 

The report should be made in letter form 
and should be as interesting and informa- 
tive as possible. Postcard or SWL-card re- 
ports usually contain little useful informa- 
tion. Do not demand a verification but 
rather suggest that your report be verified 

(Continued on page 122) 
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Bernard Koenig, of Regina, Saskatchewan, who listens with 
a Hallicrafters SX-25 and an RCA AZ5, has collected verifi- 
cations from 34 countries. His antenna is a 100' long wire. 
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BUILD IT YOURSELF in a few hours! 

OMPOSES MUSIC. 
4-4JJi,LJ 
É JJrJi1JJ11JJJJjJJ16 

Actual tune composed on GENIAC 

COMPUTES, "REASONS" 
PLAYS GAMES 

GENE 
ELECTRIC,_ BRAIN, 

Yes, you build any one of 33 exciting electric brain machines in just a few hours by following the 
clear-cut, step-by-step directions given in a thrilling booklet! No soldering required . no wiring 
beyond your skill! GENI \C© is a genuine brain machine-not a toy. The only logic machine kit that 
not only adds, subtracts, etc., but presents the basic ideas of cybernetics, Boolean algebra, symbolic 
logic, automation, etc. So simple to construct that even a twelve -year -old can make a machine that 
will fascinate people with advanced scientific training! With the special circuitry of GENIAC, the 
Electric Brain Construction kit, you can compose tunes automatically. These new circuits were never 
available before! 

OVER 400 COMPONENTS AND PARTS. Circuits operate on one flashlight battery, and the use of 
ingeniously designed parts makes building circuits one of the most fascinating things you've ever 
done! You set up problems in a variety of fields-and get your answers quicker than you can set 
them up! Play games with the machine-nim, tic-tac-toe, etc.-and pit your brain against its logic! 
Solves puzzles in a few seconds that would take you hours without the aid of the machine. You 
actually see how computing and problem -solving is analyzed with algebraic solutions transferred 
directly into circuit diagrams. 

YOUR COST FOR GENIAC® KIT: only $19.95 postpaid. The 1958 Model GENIAC KIT contains: 
(1) a complete 100 -page text, "Minds and Machines"-a basic introduction to computers. (2) "How 
to Construct Electrical Brains At Home"-a fully illustrated text book on basic computer design 
theory and circuits with specific instructions for building circuits. (3) Wiring Diagrams Manual. A 
special booklet with full scale diagrams that you can tear out and place on your work bench for easy 
assembly. (4) Beginners' Manual. Starting from scratch, the manual adds extra experiments, 
thoroughly tested using GENIAC components to teach the basic symbols of electric circuits. (5) Over 
400 components and parts. 

So-mail the coupon for your GENIAC today! Your money back if not delighted! 

Some Firms and Institutions that have ordered GENIAC®: 
Allis-Chalmers 
Remington -Rand 
International 

Business 
Machines 

Wheeldex Mfg. Co. 
Manuel Missionary 

College 

Walter V. Clarke General Insurance Los Angeles 
Associates Co. of America Public Schools 

Barnard College Lafayette Radio 

Westinghouse 
Rohr Aircraft Co. 
Albert Einstein 

Electric Medical College 
Phillips Naval Research 

Laboratories Laboratories 

Kansas State 
University 

Duke University 
Coral Gables 
Bell Telephone 

Laboratories 

Kl-Only 

9995 
(Add $1.00 W. of Miss. 

$2.00 Outside U.S.) 

THE COSMOTRON MINIATURE ATOM SMASHER 

PRODUCES 75,000 VOLTS. 
ABSOLUTELY 

SAFE 

In no sense of the word a toy -or gadget. The COSMOTRON is a 

scientific instrument capable of producing 75,000 volts-makes 
sparks up to 2" long-yet it is absolutely safe because the current 
is infinitesimal. The science teacher-science lover-or hobbyist 
can perform experiments to astound students-friends-family. 
Makes smoke disappear-defies gravity-turns propellers at a dis- 
tance-transforms atomic energy into light-makes artificial light- 
ning-smashes ator,s-demonstrates ionic space ship drive-and 
many other experiments. Constructed of the finest materials. Will 
do exactly-for instruction purposes-what generators that cost 3 

to 10 times more will do. The perfect device to teach the secrets 
of atomic physics and electricity. Will hold an audience spellbound 
as it performs trick after amazing trick. Includes an experiment kit 
and illustrated experiment manual. Manual explains the "how" and 
"why." You will invent many new experiments of your own. A fine 
research tool that will give years of beneficial service to the institu- 
tion or individual who owns one. In kit form or assembled. Kit 
form, $14.95; Assembled, $19.95; plus 80¡ postage In U.S.A. or 
$1.00 abroad. 

OLIVER GARFIELD CO., INC., DEPT. PE48B 
126 LEXINGTON AVENUE NEW YORK 16, N. Y. 

April, 1958 91 



build your own IT: for fun! 

Don't let a lack of experience keep you 

from enjoying the fun and savings of 

"Do-it-yourself" kit construction, The 
easy -to -follow diagrams that come with 

every Heathkit insure your success, Let 

our experience be your teacher-and 
youll save one-half or more over the 

price of "bu¿It-up" egiipment of equal 

quality. 

HEATH COMPANY A subsidiary; of''Daystrom, Inc. BEIJTON HARBOR 10, MICH. 

"BASIC" SPEAKER SYSTEM 

RANGE EXTENDER 

A -9C 20 -WATT AMPLIFIER 

92 Always say you saw it in-POPULAR ELECTRONICS 



HEATHKIT "BASIC RANGE" 
HIGH FIDELITY SPEAKER SYSTEM KIT 

This amazing speaker system can fulfill your present 
needs and still provide for future expansion. Fine hi-fi 
performance the result of using high quality speakers 
in an enclosure especially designed for them. Fea- 
tures two Jensen speakers to cover 50 to 12,000 CPS 
within m 5 db. Power rating is 25 watts, and impe- 
dance is 16 ohms. Enclosure constructed of veneer - 
surfaced plywood, z" thick, and meas- 
ures 11%" H x 23" W x 11Y," D. Precut 
and predrilled for quick assembly. 

Shpg. Wt. 30 Lbs. 

HEATHKIT RANGE EXTENDING 
HIGH FIDELITY SPEAKER SYSTEM KIT 

Designed especially for use with SS -1 "Basic" sys- 
tem. Contains 15" woofer and compression type super 
tweeter. Extends basic unit to 35-16,000 CPS, t5.db. 
Impedance 16 ohms. Measures 29" H x 23" W x 17%" 
D, and is constructed of %" veneer- Model SS -it 
surfaced plywood. 

Shpg. Wt. 80 lbs. 

HEATHKIT A9C HIGH FIDELITY 
AMPLIFIER KIT 

Model 5S-1 

$3995 

$9995 

This model incorporates its own power supply and 
preamplifier. Plenty of power.with full 20 watt rating. 
Four separate inputs, selected by panel -mounted 
switch, and separate bass and treble controls. Ideal 
for home or PA applications. Output transformer 
tapped at 4, 8, 16 or 500 ohms. Response within 
1 db from 20 to 20,000 CPS. Model A -9C 

Shpg. Wt. 23 lbs. 

$3550 
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FM TUNER 

., - ° 

^..^.^-.w... 

. 

i) k 

PREAMPLIFIER 

HEATHKIT HIGH FIDELITY FM TUNER KIT 

Now ypu can have full -fidelity FM performance from 
88 to 108 me at reasonable cost, Features temperature - 
compensated oscillator-built in power Model FM -3A 
supply, and beautiful cabinet. Compo- 
nents prealigned at factory) $2595 

Shpg. Wt. 8 lbs. 
(with cabinet) 

HEATHKIT BROAIDBAND AM TUNER KIT 

Tunes standard AM band from 550 to 1600 kc with fine 
sensitivity and broadband characteristics. Features 
include built-in power supply and low- Model BC -1A 
distortion detector. All RF circuits pre - 
aligned for simplified construction. 

Shpg. Wt. 8 lbs. 
(with cabinet) 

HEATHKIT "MASTER CONTROL" 
HI-FI PREAMPLIFIER KIT 

$2595 

Provides extra amplification, selection of inputs, vol- 
ume and tone controls, and turnover and rolloff 
controls, for Williamson -type amplifiers. Model WA -P2 
Beautiful satin -gold enamel cabinet. De- 
rives operating power from amplifier. $1975 

Shpg. Wt. 7 lbs. 
(with cabinet) 

HEATHKIT 25 -WATT HIGH FIDELITY 
AMPLIFIER KIT' 

Outstanding 25 -watt Williamson -type amplifier em- 
ploys KT66 tubes and Peerless output transformer, 
tapped at 4, 8, and 16 ohms. A fine amplifier for the 
"deluxe" system. WA -P2 preamplifier Model W -5M 
required for operation. Express only. 

Shpg. Wt. 31 lbs. $S975 

eA'6 6, 

®- 

W-SM 25 -WATT AMPLIFIER 

HEATHKITS 

IVorld's finest 

electronic equipment 

in kit form... 
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H;E A:: K IT ? 

Choose your own "Do-it-yourself" project 
from the world's largest kit manufacturer 

HEATH COMPANY 
A subsidiary of Daystrom, Inc. 

BENTON HARBOR 10, MICHIGAN 

- NEW 

TRANSISTOR 
PORTABLE RADIO 

HEATHKIT BROADCAST BAND 
RADIO KIT 
Covers 550 to 1600 kc with good sensitivity and 
selectivity. Has 5W PM speaker for good tone 
quality. Features transformer power 
supply and built-in antenna. Signal Model .1R-2 

generator recommended for align- 
ment. Cabinet, as shown, available 
separately. Shpg. Wt. 10 lbs. 

(less cabinet! 

HEATHKIT CRYSTAL RADIO KIT 
Features a sealed germanium diode to eliminate 
critical "cats whisker" adjustment. Employs two 
tuning condensers for good selectivity, 
and covers the broadcast band from Model CR -1 

540 to 1600 kc. Requires no external $,95 power. Kit price includes headphones. 
Shpg. Wt. 3 lbs. 

HEATHKIT ENLARGER TIMER KIT 
The dial of this handy timer covers 0 to one minute 
calibrated in five -second gradations, so that the 
timing cycle of a photographic enlarger can be 
electronically controlled. Built-in/ relay handles up 
to 350 watts, and enlarger merely plugs into recep- 
tacle of front panel. Also provision for 

Model ET -1 plugging in safe -light. An easy -to -build 
device that makes a fine addition to $1150 any dark room. Shpg. Wt 3 lbs. 

Now you can have radio 
wherever you go - 

with the portable 
That plays anywhere! 

HEATHKIT 
TRANSISTOR PORTABLE RADIO KIT 
A new concept in radio reception! Now you can 
forget about external electrical connections and 
have fine radio performance anywhere! Low -drain 
circuit using regular flashlight cells makes battery 
operation cheaper than ,power -line operation of 
table model sets. Tunes 550 to 1600 kc and features 
a 4" x 6" speaker for "big -set" tone, six Texas Instru- 
ment transistors for fine sensitivity and selectivity, 
built-in rod -type antenna, and unbreakable molded 
plastic cabinet in "Holiday" gray. 
Measures 9" L x 8" H x 3'." D. Appear- Model XR-1 

ance and performance are unmatched 95 at this price level. Easy to build! Shpg. 
Wt. 4lbs. 

5 

(with cabinet less batteries! 

TABLE'MODEL RADIO 

CRYSTAL RADIO 
_..... 

/ gg ,+r+ -- 
"-+y1~lY ?, 

.. ; ,' 
ENLARGER TIMER 
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HEATHKIT FUEL VAPOR DETECTOR KIT 

The FD -1 is a safety device to detect fuel vapor in the 
engine compartment or other sections of your boat. 
The detector unit mounts in the area to be checked, 
and the indicating meter and controls mount on the 

control panel. Will operate intermittently or contin- 
uously, and indicates dangers of fire or explosion to 

protect your boat and its passengers. 
6 -volt FD -1-6, 

Models FD -1-6 (6 volts DC) and FD -1.12 

(12 volts DC) operate from boat batteries. 
12-vt. FD -1-12 

Kit even includes spare detector unit. $3595 
Shpg. Wt. 4 1hs. 

each 

HEATHKIT RF POWER METER KIT 

This handy device measures the RF field in the 
vicinity of a transmitter, whether it be marine, mobile, 
fixed, etc. Requires no electricity, nor direct connec- 
tion to the transmitter. Provides a continuing indica- 
tion of transmitter operation. Merely place it in 

proximity to the transmitter antenna and it will pro- 

duce a reading on its 200 ua panel meter 
when the transmitter is in use. Operates 
with any transmitter between 100 kc and S 250 mc. Includes a sensitivity control for 
meter. Shpg. Wt. 2 lbs. 

Model PM -I 

495 

HEATHKIT TRANSISTOR 
RADIO CIRECTION-FINDER KIT 

The Heathkit Transistor Radio Direction -Finder model 

DF -1 is a self-contained, self -powered, 6 -transistor 

super heterodyne broadcast radio receiver incorpo- 

rating a directional loop antenna, indicating meter, 

and integral speaker. It is designed to serve primarily 
as an aid to navigation when out of sight of familiar 
landmarks. It can be used not only aboard yachts. 

fishing craft, tugs, and other vessels which navigate 

either out of sight of land or at night, but also for the 
hunter, hiker, camper, fisherman, aviator, etc. It is 

powered by a 9 -volt battery. (A s3are battery is also 

included with the kit.) The frequency range covers the 

broadcast band from 540 to 1600 kc and will double as 

a portable radio. A directional high -0 ferrite antenna 
is incorporated which is rotated from the front panel 

to obtain a fix on a station and a 1 ma meter serves as 

the null and tuning indicatór. The controls consist of: 

tuning, volume and power (on -off), sensitivity, head- 

ing indicator (compass rose) and bearing indicator 
(antenna index). Overall dimensions are 

W x 5%" H x 5'/," D. Supplied with 
slip -in -place mounting brackets, which 
allow easy removal from ship bulkheads 
or other similar places. Stipg. Wt 4 lbs. 

Model OF -1 

$5495 

NEW! Heathkits for the boáting enthusiast 

FUEL VAPOR DETECTOR 

POWER METER 

RADIO DIRECTION -FINDER 
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DX -20 TRANSMITTER 

HEATHKIT DX -20 CW TRANSMITTER KIT 
This Heathkit straight-CW transmitter is one' of the 
most efficient rigs available today. It is ideal for the 
novice, and even for the advanced -class CW operator. 
It employs a 6DQ6A tube in the 50 -watt final amplifier 
circuit, a 6CL6 oscillator and a 5U4GB rectifier. Single - 
knob band switching covers 80, 40, 20, 15, 11, and 10 
meters. The DX -20 is designed for crystal excitation, 
but may be excited by an external VFO. Pi network out- 
put circuit is employed to match antenna 
impedances between 50 and 1000 ohms. 

Shpg. Wt. 18 lbs. 

Model DX -20 

$3595 

HEATHKIT GRID DIP METER KIT 
An instrument of many uses for the ham, experimenter, 
or service technician. Useful in locating parasitics, 
neutralizing, determining resonant frequencies, etc. 
Covers 2 me to 250 mc with prewound coils. Use to 
beat against unknown frequencies, or as Model GD-1B absorption -type wave meter. $19 95 Shpg. Wt. 4 lbs. 9 
HEATHKIT RF SIGNAL GENERATOR KIT 
Produces rf signals from 160 kc to 110 mc on funda- 
mentals on five bands, and covers 110 mc to 220 me on 
calibrated harmonics. Output may be pure rf, rf modu- 
lated at 400 CPS, or audio at 400 CPS. Prealigned coils 
eliminate the need for calibration after 
completion. 

Shpg. Wt. 8lbS. 

Model SG -8 

$1950 

HEATHKIT HANDITESTER KIT 
Measures AC or DC voltage at 0-10, 30, 300, 1000 and 
5000 volts. Direct current ranges are 0-10 ma and 0-100 
ma. Ohmmeter ranges are 0-3000 and 0.300,000 ohms. 
Sensitivity is 1000 ohms/volt. Features small size and 
rugged construction in sleek black bake- Model M -i 
life case. $1450 Shpg. Wt. 3 lbs. 
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HEATHKIT ETCHED -CIRCUIT VTVM KIT 
Sensitivity and reliability are combined in the V -7A. It 
features 1% precision resistors, large 4W" panel meter, 
and etched circuit board. AC (RMS) and DC voltage 
ranges are 0-1.5, 5, 15, 50, 150, 500, and 1500. Peak -to - 
peak AC ranges are 0-4, 14, 40, 140, 400, 1400 and 
4000 volts. Xl, X10, X100, X10k, X100k, and 

Model V -7A 
X1 megohm. 

Shpg. Wt. 7 lbs. $2450 

HEATHKIT ALL -BAND RADIO KIT 
This receiver covers 550 kc to 30 mc in four bands, and 
is ideal for the short wave listener or beginning ama- 
teur. It provides good sensitivity and selectivity, com- 
bined with good image projection. Amateur bands 
clearly marked on the illuminated dial scale. Employs 
transformer -type power supply-electrical band spread 
-antenna trimmer-separate rf and al gain controls- 
noise limiter and headphone jack. Built-in BFO for CW 
reception. Cabinet, as shown, available Model AR -3 separately. $2995 Shpg. Wt. 12 lbs. i7 

!less cabinet) 

HEATHKIT "GENERAL PURPOSE" 
5" OSCILLOSCOPE KIT 
This oscilloscope sells for less than the previous model, 
yet incorporates features for improved performance. 
The OM -2 provides wider vertical frequency response, 
extended sweep generator coverage, and increased 
stability. Vertical channel is essentially flat to over 1 mc. 
Sweep generator functions from 20 CPS to over 150 kc. 
Amplifiers are push-pull, and modern etched circuits 
are employed in critical parts of the design. A 5BP1 
cathode ray tube is used. The scope features external 
or internal sweep and sync, 1 -volt peak -to -peak refer- 
ence voltage, three -position step attenu- Model DM -2 ated input, and many other "extras." 

Shpg. Wt. 21 lbs. $4250 
Always say you saw it in-POPULAR ELECTRONICS 



"GENERAL-PURPOSE" SCOPE 

É 

VACUUM TUBE VOLTMETER 

FREE 1958 CATALOG 

Write today for this FREE 

CATALOG listing more than .100 

"do-it-yourself" 'kits. 

Pioneer in 
"do-it-yourself" 
electronics 

CIO 

6 
ALL-BANb RADIO 

º 

S 

HEA:T H1KITS 

World's finest 
'electronic equipment 

in kit forra... 

HOW TO ORDER .... 
Just identify the kit you desire 

by its model number and send check or 
money order to address below. Don't hesitate 

to ask about HEATH TIME 
PAYMENT PLAN.. 

ORDER I.Ñ E.AT H`1 COMPANY A subsidiary: of ;Daystrom, Inc. - 
BLANK 

Name 

Address 

City 

Benton Harbor 5. Mich.: 

Zone_State 

SHIP VIA 
Parcel Post 

El Express 

O Freight 
Best Way 

Quantity Item Model No. Price 

SEND FREE Heathkit Catalog I 
Enclosed find check money order press agency at time of delivery. On parcel POSTAGE 

Please C.O.D. post orders include postage for weight 
for $ 

postage enclosed 
press orders, 

ship shown. Orders from APO's must include. 
for lbs On ex- full remittance. NOTE: All prices are sub- TOTAL 

do not include transportation ¡ect to change without notice and are 
charges-they will, be collected by the ex- F. O.8.. Benton Harbor, Mich 

s_ 
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-SONIC REALISM-, 
NOW AVAILABLE AT LOW COST 
ULTRON COMPANY'S NEW 

' 

REVERBERATION UNIT 
PROVIDES STEREO EFFECT 

FROM SINGLE SOURCE OF 

PROGRAM MATERIAL. 

AT LAST... 

..fr 

M.. 
The high price of realistic sound reproduction can be materially 
reduced through application of the Model U-2 Reverberation Unit 
now being produced by Ultron Company. By taking advantage of 
basic natural principals, this unit makes possible the much sought- 
after illusion of presence without requiring two sources of program 
generation. Music acquires a depth and sparkle unknown to those 
accustomed to a so-called monaural sound system. 

WORKS WITH ANY SYSTEM 
The Ultron reverberation unit is adaptable to any existing sound 
system. The unit simply hooks in between the output of the basic 
amplifier and the input of an auxiliary' amplifier and speaker combi- 
nation. In fact, any ordinary radio having a " phono jack can be 
used as the auxiliary equipment if optimum fidelity is not required. 
Hook-up is a simple matter covered in full by installation instruc- 
tions accompanying each unit. If unit does not perform as specified, 
it may be returned within ten days of receipt for refund of purchase 
price subject to inspection to assure undamaged condition. 

ORDER NOW! 
OR SEND FOR FURTHER INFORMATION 

gai 

ULTRON COMPANY 
7943 HASKELL AVE., VAN NUYS, CALIF. 
Send FREE descriptive folder with no obligation. 
SEND U -Z Units (a) $18.75 plus sales tax (if required). 
Ship C 0 D Postpaid (check enclosed). 

NAME 

ADDRESS (PE -1) 

CUT 
CHASSIS 

HOLES 
FAST! \ 

ROUND SQUARE "KEY, 

Smooth, accurate openings made In 1'h minutes 
30 or less with Greenlee Radio Chassis Punch 

Quickly make smooth,' accu- 
rate holes in metal, bakelite, or 
hard rubber with a GREENLEE 
Chassis Punch. Easy to operate 
- .. simply turn with an ordi- 
nary wrench. Round, square, 
key, and "D" types ... wide 
range of sizes to make openings 
for sockets, plugs, controls, 
meters, terminal strips, trans- 
formers, panel lights, etc. As- 
sure perfect fit of parts and 
professional finish to every 
job. Write for descriptive liter- 
ature. Greenlee Tool Co., 2384 
Columbia Ave., Rockford, Ill. 
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Hide Your Bench 
(Continued from page 80) 

The a.c. line has a 5 -ampere fuse on each 
side for safety. 

The second shelf has room enough for 24 
parts drawers to store resistors, capacitors, 
hardware and miscellaneous items, while 
the third shelf will hold copies of P.E., 
books, schematics and catalogs. 

At the top is an adjustable shelf that 
you will find handy for storing larger tools 
and projects. The adjustment feature can 
.be installed using commercially available 
shelf supports. 

Assembly. Comparatively simple to put 
together, the unit should take only three 
or four hours to construct. The entire cab- 
inet is made of 1" by 10" pine shelving and 
assembled using nails (8d or 10d size) and 
wood glue. The drop-leaf door is %" ply- 
wood. 

When the door is closed, it is held tight 
by a hook -and -eye catch. Brass hinges 
2"x1/2") are screwed to the front of the 
bottom shelf so that the door will close 
flush with the shelf. Glue a rla" piece of 
tempered Masonite to the back of the door 
to serve as the work surface. 

Mount a a/4" flange on the front panel 
into which an aluminum pipe can be in- 
serted. The pipe shown was cut from a 
discarded antenna mast and a cork was set 
in one end to prevent marring the floor. 
When not in use, the pipe can be stored on 
the side of the unit and held there by a 
broom -handle clip. You can determine the 
exact length of pipe needed after mounting 
the cabinet. 

The cabinet is held on the wall by means 
of brackets and rawl plugs and screws, 
Moly or toggle bolts. The type of fastener 
used will depend upon the type of kitchen 
wall you have. If in doubt, consult your 
landlord or superintendent. 

As a finishing touch, the outside of the 
cabinet can be covered with wallpaper or 
painted to match the wall. 30 

AAAAAAAAAAAAAAAAAA,A 
Electronics Aids Traffic 
(Continued from page 67) 

They are connected to a "differential" re- 
ceiver, which responds only when it re- 
ceives two signals of differing intensity. 

As long as the car is centered over the 
cable, the signals balance and nothing 
happens. As the car moves right or left, 
one signal increases and the other de- 
creases, causing a response in the receiver. 
In the test system, this unbalance is regis- 
tered on a meter in the test car, but 
eventually it might be used to guide the 

Always say you saw it in-POPULAR ELECTRONICS 



Lern TELEVISION - RADIO 
Servicing or Communications 
by Practicing at Home, 
in Spare Time 
WITHOUT EXTRA CHARGE you 
get special NRI kits devel- 
oped to give actual practice 
with TV -Radio equipment. 
You build, test, experiment 
with receiver or broad- 
casting circuits. 
All equip- 
ment yours 
to keep. 

' 

ar -i : 
. 

,41# J. 

.Z. 

V 

NRI Has Trained Thousands for 
Successful Careers in TV -Radio 

-"Ws 
1.5-11V 
'N'- 

Have the High Pay, Prestige, Good 
Future of a Skilled TV -Radio Technician 
People look up to and depend on the Technician, more 
than ever before. His opportunities are great and are 
increasing. Become a TV -Radio Technician. At home, 
and in your spare time, you can learn to do this inter- 
esting, satisfying work-qualify for important pay. 

A steady stream of new Electronic products is in- 
creasing the job and promotion opportunities for Tele- 
vision -Radio Technicians. Right now, a solid, proven 
field of opportunity for good pay is servicing the tens 
of millions of Television and Radio sets now in use. 
The hundreds of TV and Radio stations on the aír 
offer interesting jobs for Operators and Tec'_ iicians. 

More Money Soon-Make r 
$10 to $15 a Week Extra 
Fixing Sets in Spare Time 
NRI students find it easy to start fix- 
ing sets for friends a few months after 
enrolling, pick up $10, $15 and more a 
week extra spending money. Many 
who start in spare time soon build 
full time TV -Radio businesses. 

Act Now-See What 
NRI Can Do for You* 

NRI has devoted 40 
years to developing 
simplified, practical 
training methods. You 
train at home, learn - 
by - doing. NATIONAL 

-. RADIO INSTITUTE, 
Washington 16, D.G. 

Studio Engineer KATV 

"Now Studio Engi- 
neer at KATV. Be- 
fore enrolling, I was 
held back by sixth 
grade education." 
BILLY SANCHEZ, Pine 
Bluff, Arkansas. 

The Tested Way 
To Better Pay 

CUT OUT AND MAIL CARD MOW 

All the Work He Dai Do 

"Since finis ing NRI 
Covree I have re- 
paired 2,00) T\' and 
Ratio sets a year. 
NRI proved a good 
foundation." H. R. 
GORDON, Milledge- 
ville, Georgia. 

See Other 

SAMPLE LESSON 
AND CATALOG 

B TH FREE 

1113 E©d Part Time Business 
"Qsie early in my 
traking I started 
s3-eisg sets. Now 
have completely 
ec Lipped shop. All 
erúment is paid 
fair." E. A. BREDA, 
Taccr_a, Wash. 

Side 

NO STAM> NEEDED! 

WE PAY POSTAGE 

This card entitles you to Actual Lesson on Servicin4, slows 
how you learn Television -Radix at home. You'll also receive 
64 -Page Catalog. 

NATIONAL RADIO INSTITUTE, Dept. 3DD4 
Washington 16, D. C. 
Please mail me the FREE sample lesson and 64 -Page 
Catalog. (No Salesman will call.) 

Name Age. 

Address 

City ____ Zone__ _State 
ACCREDITED MEMBER, NATIONAL HOME STUDY COUNCIL 

"he ABC'; of 
SERVICING 



Broadcasting Transmitter 
As part of NRI Communication. Course 
you build this low power Transmitter, 
learn commercial broadcasting operators' 
methods, Procedures. Train for your FCC 
Commercial Operator's License. 

Technical "KNOW- HOW" Can Give You Interesting, Important Work 
LEARN -BY -DOING with Kits NRI Sends at No Extra Charge ---- YOU BUILD AC -DC 

' Superhet Receiver 
o, ,111,219NRI Servicing Course includes all 

41 c needed parts. By introducing defects C 

i P 
you get actual servicing experience 
practicing with this S modern receiver. 

" i -.'"' ^ Lcarn-by-doing. 

YOU BUILD a.T 
m. I 

r 

YOU BUILD Signal Generator 
You build this Signal Generator. 
Learn how to compensate high fre- 
quency amplifiers, practice aligning 
typical I.F. amplifiers in receiver 
circuits. 
Make tests, 
conduct ex- ' 
peri meats. 

YOU BUILD Vacuum Tube 
Voltmeter 
Use it to earn extra cash 
fixing neighbors sets; 
bring to life theory 
you learn from 
NRI's easy -to - 
understand texts. 

For Higher Pay, Better Jobs 
Be a Television -Radio Technician 

Broadcasting Offers 
Satisfying Careers 
4000 TV and Radio sta- 
tions offer interesting posi- 
tions. Govt. Radio, Police, 
Two - Way Communica- 
tions are growing fields. 
Trained TV -Radio Opera- 
tors have a bright future. 

ti 

Servicing Needs 
More Trained Men 
Portable TV, Hi -Fi, Tran- 
sistors, Color TV are mak- 
ing new demands for 
trained Technicians. Good 
opportunities for spare 
time earnings or a business 
ofyoor own. En joy prestige. 

Ala. 
gra 

.-y 

Train at Home the NRI Way 
Famous for Over 40 Years 

Á NRI is America's oldest and largest home study 
J. E. Smiih, Television -Radio school. The more than 40 

Founder years' experience training men, the outstanding 
reputation and record of this school-benefits 

you many ways. Successful graduates are everywhere, in 
small towns, big cities. You train in your own home, keep 
your present job while learning. Let us send you an actual 
lesson, judge for yourself how easy it is to learn. 

No Experience Necessary - NRI Sends 
Many Kits for Practical Experience 

You don't have to know anything about electricity or 
Radio to understand and succeed with NRI Courses. 
Clearly written, illustrated NRI lessons teach Radio -TV - 
Electronic principles. You get NRI kits for practical 
experience. All equipment is yours to keep. Mailing the 
postage -free card may be one of the most important acts 
of your life. Do it now. Reasonable tuition, low monthly 
payments available. National Radio Institute, Wash. 16, D.C. 

FIRST CLASS 
Permit No. 20-R 

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

Washington, D.C. 

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

POSTAGE WILL BE PAID BY 

NATIONAL RADIO INSTITUTE 

Washington 16, D. C. 

NRI Graduates Do 
Important Work 

rl 

NRI Course Easy to Works on Color TV 
Understand "NRI changed 

"Opened my own my whole life. If 
shop before re- I had not taken 
ceiving diploma. the course, prob- 
I am independent ably would still 
in my own busi- be a fireman, 
ness." D. P. struggling 
CRESSEY, Stock- along." J. F. ME - 
ton, California. LINE, New York. 

See Other Side for More 
Information to Better Pay 

SAMPLE LESSON 

64 -page CATALOG 
both FREE 
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PROMPT SHIPMENT! 
ONE YEAR MONEY 

BACK GUARANTEE! 

14 

April,, 19581 
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19rí.. $58.00 
20".. $64.00 
21rr.. $72.00 
24"..$99.00 

SEND for our 
FREE complete 

TUBE AN 

PARTS LIST 

and order 
blank. 

tH NY TUO 
ERS. GtvEN 

Wt 
OP 

pll RD 

SHtPMENt 
::z.: .. 

. ...x%;" . .... 

FREE BONUS 

ANTENNA GIVEN 

WITH ANY TV SET 

ORDER! 

o 

We Hive OVER 1000 
USED TV SETS 

At All Times in Our Huge Ware- 
house. Buy n or m r of 
these WORKING TV's to s II 

s your o and set! Al! 
sets ain 600 Ow WORKING condi- 

Your choice-Console or 
Table Model. 
loll.. $23.00 
12". . 

. 

$28.00 
14rr.. $33.00 
16r'. $40.00 
17rr.. $46.00 
When order'' ng TV's state 
whether table model or c nsole 

des red. Also preference 
make of set. All TV's sent rail- 
way express F.O.B. Newark. On 
fendy quantity WIRE or CALL 

FREE POSTAGE in U.S.A. and Ter- 
ritories on orders over $5.00. 25d 
handling charge on orders under 
55.00. 25% deposit required on 
C.O.D.'s. Please send approximate 
postage or freight on Canadian and 
foreign orders. Subject to prior sale. 

ELECTRIC COMPANY ,hohi 
59 CLINTON' PL.' NEWARK. N1 J. IHUMboldi d.9848 

b 
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Can you think faster 
than this Machine? 

GENIACn set up to play NIM 

Pe careful before you answer. CENIAC® the first electrical brain . 
etruction kit is equipped to play tie.tactoe, cipher and encipher codes. convert front binary to decimal, reason (in syllogisms) as well as 
a ridsubtract, multiply anti divide. Specific problems in a variety of fields-actuarial, policy claim settlement. physics, etc.-can he set 
up and solved with the components. Connections are soldcrless and 
are completely explained with templates in the manual. This covets 
33 circuits and shows how new ones can be designed. 
You will find building and using CENI.ACS a wonderful experience: 
one kit user wrote us: "this kit has opened up a world of think Inc to me." You actually see how computing. problem solving, and 
game play (Tte-tac-toe, etc.) can Inc analyzed with Boolean 
Algebra and the algebraic t'solutions transformed directly into circuit 
diagrams. You Q to from overnu 

a 
400 specially designed and n, - 

factured component s a machine that solves problems (aster than you 
can express them. 

GENIACS PLAY NIM: 
MAIL THIS COUPON 

SCIENCE KITS, Dept. PE.<8C, Oliver Garfield Co.. Inc. 126 Lexington Avenue, New York 16, N. Y. 
Please send me: 

1 CENIAC Electrical Brain Construction bit and Manual. 
519.95 (East of Mississippi): $20.95 (Elsewhere In United 
States): 521.95 (Outside the United States.) 

neturnablc In seven days for full refund if not satisfied. 
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steering of the car, to keep it automatically 
on course. 

Using such techniques, it would be pos- 
sible for a car moving in a fog to light a 
series of lights for about 400 feet behind 
it, warning approaching cars to slow down. 
In the same way, a car ascending a hill can 
light a series of lights ahead of it, over the 
brow of the hill, not only warning drivers 
approaching on the opposite side of the on- 
coming vehicle, but also, by the rate at 
which the lights go on, giving the drivers 
an idea of the speed of the other car. This 
system could well eliminate the passing 
hazard on hills. The same technique could 
be used around hazardous curves, of 
course. 

Eventually, these visual signals could be 
replaced or supplemented by a radio signal 
which could act on the controls of a car 
in a dangerous situation to prevent a col- 
lision. 30 
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Oscilloscope Traces 

(Continued from page 76) 

volts at 10 ma. to the meter circuit. This 
can be obtained from a 1 to 1 isolation 
transformer or by using a 6.3 -volt filament 
transformer connected in reverse, with the 
6.3 -volt winding fed from the heater sup- 
ply of the 'scope and the primary winding 
supplying the meter. 

In use, the a.c. meter is set at 70 volts 
by the 10,000 -ohm potentiometer. This is 
an r.m.s. value and is equivalent to 100 
volts peak across the divider network. A 
linear wire -wound control (1000 -ohm) 
adjusts the output from 0 to 10 volts. 

The scale can be divided into 100 divi- 
sions of 0.1 volt each. Each step of the 
tap switch will add 10 volts to the output. 
Any peak voltage value between 0 and 100 
.volts can be obtained in steps of 0.1 volt. 

The voltmeter in the calibrator is used 
only as a reference setting. Voltages ap- 
plied to the 'scope are read from the posi- 
tion of the scale and step switch. Peak 
values of voltage are used because the 
'scope trace responds to peak values of a 
signal. 

Accuracy of measurement will depend 
upon the type of resistors used and the 
voltmeter. Any ordinary multimeter can 
be used if set on the appropriate scale. A 
vacuum -tube voltmeter is not recommend- 
ed because of grounding problems that may 
occur. 

Although the circuits covered above are 
not complicated, they will add considerably 
to the number of measurements possible 
with your 'scope. Additional uses will be 
suggested in the near future. 
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COYNE 

Listen to Satellites 
(Continued from page 46) 

itive terminal (cathode) of rectifier 
SR1 (S) and terminal 2 of TS2 (S) . 

Final connections: Install antenna com- 
pensating capacitor Cl in panel holes 
using 4-40 hardware. Make sure rotor 
of capacitor does not touch chassis. In- 
stall wire from rotor lug of C1 (S) to 
center terminal of J1 (S) . Install wire 
from one stator terminal of Ci (S) to 
tap point on coil L1 (S). Place knob on 
shaft of capacitor. Install tube V1 in 
socket D and place shield over tube. 
Place tube V2 in socket F and tube V3 
in socket J. Place overtone crystal in 
socket. Place 1 -ampere fuse F1 in fuse 
holder. 

Circuit Adjustment 
Before applying power to the converter, 

check your wiring against Fig. 3. For cir- 
cuit adjustment, you will need a high - 
impedance vacuum -tube voltmeter and a 
grid dip oscillator. 

Plug a dummy antenna, as shown in Fig. 
5 (A), into receptacle J1. All of the follow- 
ing tests should be conducted using the 
dummy antenna. 

Turn on the converter and make sure 
that all tubes light. Measure the various 

d.c. voltages as indicated at the bottom 
of Fig. 3; a reading within 10% or so of the 
indicated value will be considered normal. 
Finally, adjust the VTVM to the -5 volt 
scale, and insert probe in test jack J2. This 
reading gives an indication of the oscillator 
injection into the converter stage. 

Capacitor C13 should be slowly adjusted 
until a reading is obtained on the meter. 
The multiplier stage capacitor, C16, is now 
tuned to maximize the reading. With prop- 
er adjustment of these two controls, a 
reading of -3.5 volts should be obtainable. 
Under proper operating conditions, circuit 

SATELLITE PATHFINDER 

You can calculate precisely when a satellite 
will pass over any particular spot in the North- 
ern Hemisphere with a "Satellite Pathfinder." 
Consisting of two rotatable discs mounted on a 

base card, this device is available from the Li- 
brary of Science, 59 Fourth Ave., New York 3, 

N. Y., or from leading book and department 
stores for $1.98. 

The fop disc of +he Pathfinder, clear acetate, 
is for plotting the orbital paths of satellites. 
The second disc, a map, is rotated beneath the 
acetate disc, showing how the earth rotates be- 
neath the satellites. You plot an orbit from in- 
formation given out by the radio and newspa- 
pers. Anyone can do it. 
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ELECTRONIC COMPUTERS 

Learn the design, theory and operation 
of digital and analog computers! 

N1 RELAY COMPUTERS; circuits, programming 
$12.50. 

N2 DIGITAL COMPUTERS; theory, circuits, 25 
lessons $24.50. 

1.13 ANALOG COMPUTERS; solve problems with 
electronic circuits, 15 lessons. 

N14 COMPUTER MASTER; 50 -plus lessons and 
projects (study digital voltmeter, digital ohm- 
meter, automation units) $22.50 down and 
$12.40 for six months. 

N15 Electronic Principles, 40 lessons plus three 
textbooks. Most popular set in the field. Pay 
$22.50 down and then $16.00 for five months. 

o R ROBOT MANUAL; over 200 pages of circuits 
and diagrams $5.50 ppd. 

Complete catalog lists courses in Automation, Ad- 
vanced Computers, Robots, Logic. Plans for Digital 
and Analog Computers $3.00 to $4.50. 
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div. of Electronic Brain Enterprises Inc. 

Send free catalog. 
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EASY TO LEARN CODE 
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ENGINEERING DEGREES 

104 

E. E. Option Electronics or Power 
Earned Through HOME STUDY 

or Residence Work 
5719-W Santa Monica Blvd. 

HOLLYWOOD 38, CALIFORNIA 
(Operating as a College of Engineering only al present),_ 

013-L7 is tuned to 49 mc. and circuit 
C16 -L8 to 98 mc. 

Because of minute variations in tubes 
and components, and because the trimmer 
capacitors (05, C13, C16) cover only a 
limited range, the resonant frequency of a 
circuit might fall just outside the range of 
adjustment of the trimmers. Under nor- 
mal circumstances, the trimmer slugs 
should resonate about half -way in the ca- 
pacitor. If the slug appears to reach res- 
onance when it is fully within the capaci- 
tor, it indicates that inductance of the coil 
is a little too low. The addition of one turn 
to L7 (if the setting of C13 is out of line), 
or the addition of 1/4 -turn to L8 (if the set- 
ting of 016 is out of line) will bring the 
circuit into alignment. Conversely, if the 
slug of either capacitor resonates when it 
is fully withdrawn from the shell, the 
inductance of the associated coil is a little 
too great. Turns should be removed as 
suggested above. When both tuned circuits 
are "on the nose," the required voltage 
will be obtainable at the test jack. 

When the converter is connected to your 
receiver, as shown in Fig. 5 (B), the "back- 
ground noise level" of the receiver should 
increase sharply. A random -length wire 
can be attached to input receptacle Ji for 
this test. If the GDO is now tuned to 108 
mc., its signal should be audible in the 
receiver. Many cities have test transmit- 
ters operating on 108 mc. If one is avail- 
able in your locality, you may be able to 
hear it by tuning your receiver a few kc. 
either side of 10 mc. 

The test signal will resemble an unmod- 
ulated carrier. When you find it, tune 
capacitors CI and C5 to enhance the signal 
level. Resonate the slug of coil L6 to 10 
mc. to provide maximum signal into the 
receiver. A slight adjustment (perhaps 1/2 - 
turn) of coils Li and L2 may be required 
for exact resonance. 

A simple dipole antenna, (Fig. 6) can be 
used for testing the converter on the air 
and listening to test signals. Next step 
is to construct a high -gain beam antenna 
suitable for satellite tracking. 30 
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How Long Did You Use It? 

(Continued from page 86) 

compensate for the use of unfiltered d.c. 
from the half -wave rectifier used as the 
current source. Its value is 75,000 ohms. 

Construction. If you would like to build 
your own Chronostat, you can use the cir- 
cuit in Fig. 1. Make sure that the rectifier 
and indicator polarities are correct. 

This simple series circuit should present 
no difficulties, but , it is necessary to use 
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the rectifier specified to insure accurate 
timing. A higher or lower efficiency recti- 
fier will require a different value of limit- 
ing series resistor. 

When using a d.c. supply, the best way to 
determine the needed resistance value is to 
insert a d.c. milliammeter in series with 
the indicator and adjust a variable series 
pesistor for the correct current flow as 
shown in Table 1. 

The 1000 -hour Chronistat shown will 

CHRONISTA 

TIMER .Lf 

t 000 Hour. 

14 MountY.rtica7Fyy 

Thh slds Up .9 

BERGEN 
Laboratorist 

¡Clf4Ú.fÁ.A 

find its most useful application as a dia- 
mond stylus life timer for your hi-fi record 
player. Most diamonds have a playing life 
of about 1000 hours, and the connection of 
a 1000 -hour indicator across your turntable 
motor leads will indicate when it's time to 
check or replace your stylus. 30 

AAAAAAAAAAAAAAAAAAAAAAAAA 
Parts Substitutions 

(Continued from page 57) 

factors governing the choice of a battery 
are the voltage required, and the life de- 
sired under the expected load. When se- 
lecting a substitute for a specified battery, 
simply choose one supplying the same 
voltage and with a capacity equal to or 
greater than that of the original unit. If 
you use a larger battery, you can expect 
a longer operating life. 

If a higher voltage battery is needed, 
you can obtain it by connecting lower 
voltage batteries in series. For example, 
four Burgess Type Z miniature (Eveready 
Type 915) cells, connected in series, will 
supply the same voltage with about the 
same life as the popular Burgess Type Z4 

(RCA Type VS068) 6 -volt "A" battery. 
When similar batteries are connected in 

parallel, the available voltage remains the 
same as for a single battery, but the 
power -handling capacity is increased in 
proportion to the number of batteries 
used. 

In some cases, you can substitute a 

April, 1958 
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OLD SWL RECEIVER 
FOR A NEW NATIONAL NC -188! 

Top Trade-in Allowance - Liberal Budget Terms - 
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It's National Distributors Springtime"OLD RECEIVER ROUND- 

UP TIME." This means that now you can get the deal of a life- 
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like a million, too ... smart modern styling ... yet its price, 

without trade-in, is only $159.95. 

See your National Distributor today or mail this coupon directly 
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OSCILLOSCOPES 

ARE "GOLD MINES" 
when you learn to use them RIGHT! 

Learn to use the oscilloscope fast 
and accurately on all types of AM, 
FM, and TV work-and watch your 
efficiency soar! 

In easily understood terms MOD- 
ERN OSCILLOSCOPES AND 
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I where and how to use' scopes . 

how to interpret patterns . . how 
` to test better and faster. No cons - 
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you need to learn all about 'scopes. Then you 

know about the handi- learn exactly how to use them in 
eat instrument of all! locating troubles in a jiffy, handling 

tough realignment jobs or fixing 
color 1'V sets. You learn to make connections . how to 
adjust circuit components . . . how to analyze patterns. 370 
illustrations including dozens of pattern photos stake things 
doubly clear. 326 pages. Remember/ 'Scope experts gel better 
jobs-earn bigger pay. This is the book that can help you 
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PRACTICE 10 DAYS FREE 

Dept. 1'E-48, Rinehart A Co., Inc.. 
232 Madison Ave, New York 16, N. V. 
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hook and owe nothing. (SAVE! Send $6.50 with order and we 
pay postage. Same 10 -day return privilege with money re- 
londed.) 
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This new S -W CONVERTER 
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auto radio* without need 
for alterations to the auto 
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cable supplied, attach 
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der dash- Installation is 

simple, rapid. 

'(Usable only on cars with 12 volt battery systems.) 
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smaller battery of the same voltage for the 
specified unit. But the battery operating 
life will be reduced. In addition, discretion 
must be exercised in choosing a substitute. 

For example, an automobile storage bat- 
tery, rated at approximately 6 volts, can 
supply a steady drain of 10 to 20 amperes. 
The Z4, mentioned earlier, would be ex- 
hausted rapidly by a current drain of as 
little as half an ampere. Thus, the Z4 
would not be a suitable substitute for a 
storage battery, even though both units 
are rated as 6 -volt batteries. 

Part 2 of this series will deal with the 
substitution of capacitors. 30 
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How to Plan a P.A. System 
(Continued from page 73) 

omnidirectional microphones should be 
available. If you are limited to a single unit, 
a cardioid mike is your best choice. 

CHOOSING AN AMPLIFIER 
An audio amplifier in a p.a. installation 

need not meet the stringent requirements 
of one designed for hi-fi work. It should, 
however, provide ample power, have ac- 
ceptable frequency response, and introduce 
a minimum amount of distortion. 

Frequency Response. If it is to be 
used only for voice reproduction, as in a 
paging system, the amplifier should be rea- 
sonably "fiat" (within 2 db) from 100 to 
8000 cps. If it is intended for both voice and 
music, it should be flat from about 40 to 
15,000 cps. 

Distortion. For voice work only, distor- 
tion levels up to 10% can be tolerated but, 
in general, a p.a. amplifier should have less 
than 5% distortion at full output. 

Hum. This should be as low as practi- 
cable, at least 50 db below rated output. 
Even lower levels are preferred, and many 
quality units are available with hum levels 
of 70 to 80 db below rated output. 

Inputs. At least two are mandatory, one 
for a microphone and one for a phonograph, 
with separate controls. For a larger instal- 
lation, two or more mike inputs should be 
available, with separate gain (fader) con- 
trols, plus phono and tuner inputs. Where 
more than one microphone input is provided, 
there should be a master gain control. A 
tone control is also desirable. 

Gain. This will vary with manufacturers' 
specifications, but most commercial units 
will supply sufficient gain for normal appli- 
cations. In general, the unit should provide 
at least 100-db gain in the mike channel ,or 
channels and at least 65-db gain in the 
phonograph channel. 

Output Impedances. Since a p.a. am- 
plifier might he used in a variety of instal- 
lations, each requiring a d.ilfcrent number 
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of. speakers, several output impedances 
ought to be available. Typical units should 
provide taps at 4, 8, 16, 250 and 500 ohms. 

Power Rating. The power required will 
depend on several factors: whether an in- 
door or outdoor installation is planned, 
background noise which the p:a. system 
must override, and efficiency of soundrepro- 
ducers used. A good rule -of -thumb is to 
allow one watt for each 200 sq. ft. of floor 
área on indoor installations using cone -type 
loudspeakers, and 11/2 watts for each 200 sq. 
ft. when using trumpets outdoors. In noisy 
locations, these figures might need to be 
.doubled or tripled. 

For example, if you plan on covering a 
small auditorium or club room measuring 
50' x 40', the total area would be 2000 sq. ft., 
and a 10 -watt amplifier would be used. In 
a noisy location, a 20- or 30 -watt unit might 
be necessary. 

Small differences in amplifier power rat- 
ing are relatively unimportant. A 3-db 
change ín power ís required for the human 
ear just to notice a change in sound level. 
To obtain .a 3-db increase, the power level 
must be doubled. For practical purposes, 
there is little or no difference between, say, 
an 8- and a 10 -watt amplifier, or between 
a 24- and a 30 -watt unit. When in doubt, 
use an amplifier with the next highest pow- 

er rating above that calculated by the rule - 
of -thumb. 

CHOOSING THE LOUDSPEAKER 

For an indoor installation, 4" to 8" (di- 
ameter) cone -type loudspeakers can be used 
for paging and similar voice -only applica- 
tions, but 10" or 12" speakers are preferred 
for voice -and -music work. Usually, large 
speakers are more efficient. A small cone - 
type loudspeaker has an efficiency of about. 
2%, a 12" speaker about 5%. 

Regardless of speaker size, a suitable 
baffle must be provided. Small wall baffles 
or ceiling -installed radial baffles may he 
used for general installations. Where the 
system is primarily for background repro- 
duction, better quality sound can be ob- 
tained with wall -mounted bass reflex or 
similar enclosures. 

A trumpet can have an efficiency ranging 
up to 15%. Over-all frequency response de- 
pends,directly upon the length of the trum- 
pet's air column and on the final bell di- 
ameter. The lower the frequency response, 
the larger the trumpet. Because of this, 
small paging trumpets for indoor use gen- 
erally cut off at about 300 to 500 cycles 
(upper frequency range may be 10,000 to 
15,000 cycles), thus limiting their applica- 
tion to voice reproduction. Outdoors, large 
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NOW Science 
shows' you how to 
learn by "EAR" 

_ 

ladies & gent/emen. . 

NOW YOU 'CAN LEARN AWAKE AND ASLEEP 
Now, at last, science gives you an easy shortcut to learning. With this amazing new tool, you "start" to learn while awake-then the university -tested Dormiphone takes over, continues the learning proc- ess for you while you go off to sleep. Do you want to learn a language-Memorize a speech or an array of important facts, figures, formulae-Correct your speech-Break had habits? The Dormiphone SAVES YOUR TIME-EFFORT. So simple to use, children bene- fit-so helpful and practical it is used by scientists, educators, psychologists, people of all ages, occupa- tions. Find out How the Dormiphone works FOR YOU. Write for FREE Book or call for FREE DEMONSTRATION -Get the Scientific Evidence Today. 

MODERNOPHONE, INC. Circle 7.0830 292-048 Radio City, N. Y. 20, N. Y. 
Gentlemen: Please send me your FREE Book. I a[[ interested i learning More about the DORMIPHONE and what it can do for me. No obligation-no salesman will call. 
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ADDRESS 

CITY ZONE. .STATE 
My main interest In norminhonics is for: 
( ) Learning a Language ( ) Speech Improvement ( 1 Memorization ( ) Sleep Inducement ( ) Habit Correction ( I School or College Work J 

MAKE TINY GENIUS COMPUTERS WITH 

BRAINIAC 
a bettered ELECTRIC BRAIN CONSTRUCTION KIT 
Makes 106 computing, rea 
soiling, arithmetical, logical, 
Puzzle -solving and game -play- 
ing machines all 33 
GENIACS (1955), 13 TYNI- 
ACS (1956), and 60 All New 
BRAINIACS® (1957) 

Scientific Fun Instructive Sale 
Reusable solderless Parts Full Plans 

THIS 15 BRAINIAC! With our Brainiat Kit (K 15), you oan build ovr 100 small electric brain chines and toys which "think," compute, reason and display intel. ligent behavior. Each one works 
on a single flashlight battery FUN to make, FUN to use and play with, and TEACHES you something newabout electrical corn Puking and reasoning circuits. Originated and produced exclusively by Berkeley Enterprises, Brainiac is the result of 7 years' develop mane work with miniature mechanical brains, including Gen)at, Tyniao, Tit -Tat -Toe Machine pictured in LIFE Magazine, Simon (baby auto matic computer), Smile (electronic robot squirrel), etc. 
WHAT CAN YOU MAKE WITH BRAINIAC KIT K 15? 106 small ma chines including-LOGIC MACHINES: Logical Truth Calculator, Syllo- gism Prover, Intelligence Test. Boolean Algebra Circuits, etc. GAME PLAYING MACHINES: Tit -Tat -Toe, Nite, Black Match. Wheeled Bandit. etc. COMPUTERS: To add, subtract, multiply or divide, using decimal or binary numbers: Forty -Year calendar, eta. CRYPTO- GRAPHIC MACHINES: Coders, Decoders, Combination Lock with 15,000,000 combinations, etc. PUZZLE -SOLVING MACHINES: The Missionaries and the Cannibals, Age Guessing Machine, Submarine Rescue Chamber. Petal Machine, 

-C 
g Man, and dozens of others. QUIZ MACHINES: History, geography, 

n metry, etc. 
WHAT COMES WITH YOUR BRAINIAC' Complete plans and instruc ti ons. Manual by E. C. Berkeley on small electric brain machines. Over 120 circuit diagrams including 46 exact w my templates. Introduction to Boolean Algebra for designing circuits. Every part needed to build Geniacs, Braíniacs-over 400 pieces including control panel, switch discs, jumpers. improved wipers, bulbs, sockets, washers, wire, battery, special tools Price: $17.95 (For shipment west of Mississippi. add 800-Outside U S., add $1.80) 

7 -DAY FULL REFUND GUARANTEE IF NOT SATISFACTORY 
-MAIL THIS COUPON 1 

BERKELEY ENTERPRISES, Inn. 815 Washington St R126, Newtonville 60, Mass. 
Please send me Brainiat Kit K 15. (Returnable in 7 days for full refund if not satisfactory-if in good condition). I enclose 
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trumpets are preferred over cone -type loud- 
speakers because their higher efficiency 
minimizes the amplifier power required to 
overcome the higher background noise. 

In addition to the type of program mate- 
rial-voice or music-and the place of in- 
stallation, choose your speaker or speakers 
according to the amount of power needed. 
In general, a speaker system should be ca- 
pable of handling the full output of the 
amplifier. 

ACCESSORIES 

Although the microphone, amplifier and 
speaker make up the basic p.a. system, a 
number of accessories should be considered 
when planning an installation. 

Mixer. An accessory for an amplifier 
having a limited number of inputs, this unit 
has several inputs with separate gain con- 
trols, and is used to combine the outputs of 
several microphones. 

Phonograph. This provides background 
music. Often,. a "phono top" can be pur- 
chased which fits on the amplifier. A man- 
ual record player (turntable and pickup 
arm) is preferred for general applications, 
or where records arc played between voice 
announcements. For continuous background 
music, a record changer is useful. 

Radio Tuner. Used both for background 
music and the distribution of special news 
broadcasts, a tuner is a radio receiver less 
its audio amplifier and loudspeaker: For 
most p.a. work, either an AM or FM tuner 
is satisfactory, but a combination AM -FM 
unit may be preferred for de luxe installa- 
tions and varied programing. 

Stands. Except for hand-held and lapel 
microphones, a mike must be equipped with 
a stand of some type for support. Three 
basic ones cover most needs. A desk stand 
holds the mike from 4" to 10" above a table 
or desk top, and is used by someone sitting 
at the table. A banquet stand holds the 
microphone from 12" to 18" above. a. table 
top for someone standing at the table- 
an "after -dinner" speaker, for example. A 
floor stand holds the mike up to 6511 above 
the floor for a standing speaker or singer. 

The well-equipped p.a. installation should 
also include spare shielded microphone ca- 
bles, extension power line cords, and 
"spares" for any parts likely to become de- 
fective in use-fuses, vacuum tubes, and so 
on-and might include a tape recorder as 
well. 

3(1 

In a future issue we will discuss actual 
techniques of making a p.a. installation .. . 

how and where to place microphones, loud- 
speakers, and amplifiers ... how to run the 
various connecting cables .. . and how to 
make special installations. 

Always say you saw it in-POPULAR ELECTRONICS 



Getting the News-Fast! 
(Continued from page 62) 

kept up transmissions, and his paper was 
the only one to print the full log of mes- 
sages. 

The roof of the Times Building on West 
43rd Street is a maze of antennas, all in- 
stalled under the direction of Mr. Iverson. 
They are 380 feet above ground. 

Although he admits that Midtown New 
York is not the best site in the world for a 
radio station, Mr. Iverson finds that cut- 
ting his half -wave dipole antennas for the 
frequency to be monitored gives satisfac- 
tory reception. He has installed a large 
four -element beam antenna for working a 
specific area-such as the South Pole. For 
most news transmissions, doublets are 
used. To increase efficiency, antennas are 
fed through coaxial cable from the third 
floor, where the radio room is located, to 
the 13th floor roof. 

The Times has come a long way from 
the carrier pigeon in its striving to gather 
"All the News That's Fit to Print." Its 
radio room is one important link in making 
certain that this newspaper gets "all the 
news." 30 
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The Lady Is a Ham 
(Continued from page 49) 

and their families attend all -day "ham- 
fests" held at picnic areas across the 
country. There are games for the children 
and prizes for all, but the chief attraction 
is the opportunity to meet face-to-face the 
people with whom you've talked. Rarely 
does one's mental picture match up with 
the real thing : you find that the deep, 
resonant voice which thrilled you so much 
came from a little, dried-up man, while 
the fellow you have been more or less pass- 
ing over on the air because his voice 
sounded monotonous and uninteresting may 
turn out to be a real dreamboat. 

But that just makes hamfests all the 
more interesting. In fact, it is this business 
of never knowing whom you are going to 
meet next on the air that makes the hobby 
so stimulating. 

One experience of a friend of mine, a 
radio operator on an oil tanker, illustrates 
what romantic surprises the ham bands 
can hold. He was chatting with an amateur 
in Saudi Arabia who mentioned that he was 
the Minister of Communication in that 
country and who extended an invitation to 
my friend to visit the capital city the next 
time the tanker was in port. It was not 
until my friend received a handsomely en- 
graved card verifying the contact that he 
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WE DON'T NEED ENGINEERS 
but they write +o us daily fo order our 

GENIAC Electric Brain Construction Kits 
So do TEACHERS. SCIENTIFIC AMATEURS, INDUSTRIAL FIRMS and schools. (See list below.) 

THOUSANDS OF SATISFIED CUSTOMERS have 
bought GENIACS on a 7 DAY REFUND guarantee 

We are proud to offer oUr 1958 Model, with up to the minute Im provements lur the thousands of new customers who can use them. 

L 

WHAT IS A GENIAC? 
Here Is a picture of the 1958 Model GENIAC In the display rack ($3.00 separately) which comes 

e i 
with every kit. 

GENIAC stands for Genies eSemiAulomatic Computer., A kit of specially designed switch decks and racks which permit the user to construct more than thirty different machines (following directions and wiring diagrams) and as many more as he is able to design him- self. These machines demonstrate the applications of electric circuitry. 
APPLICATIONS OF GENIAC 

SIMPLE COMPUTER CIRCUITS of binary, decimal adding, subtracting, dividing, multiplying' machines, PROBLEMS in symbolic logic. reason- ing, comparing. PSYCHOLOGICAL TESTING and EXPERIMENT GAME PLAYING CIRCUITS for tit -tat -toe and nim- ACTUARIAL ANALYSIS. 
SOME OF OUR CUSTOMERS 

AI hines Manual Missionary College Barnard College WestinghoBusiness use Elec- tric Philips Laboratories General Insurance Co. of America Lafayette Radio Rohr Aircraft Co. Albert Einstein Medical Col- 
lege Naval Research Laboratories Board of Education, Tecumseh, Nebraska Los Angeles Public Schools Jefferson Union High School Oklahoma A & M Courtland Jr. High School Bell Telephone Laboratories. 

WHAT COMES WITH THE KIT? 
BOOKS -1. SIMPLE ELECTRIC BRAINS. AND HOW TO AtAKE THEM 

. . 64 page experimental manual.-New! 2. MINDS AND MACHINES. 100 page text of computers, automation and cybernetics.-NEWT 3. WIRING DIAGRAMS for basic GENIAC circuits.-NEWT 4. Begin- ners Manual for the person who has little or no familiarity with electric circuits.-NEW! S. GENIAC study guide . the equivalent of a full course in computer fundamentals, lists additional readings. 
PARTS-PANELS, DISCS RACK (for easy assembly and display). Hardware, wire, tools, battery, holder, etc. for more than thirty machines. 
SEND for your GENIAC now, at only $19.95, a bargain, comes.com plate with over 400 parts and components. '7 books and manuals. We guarantee that if you do not want to keep GENIAC after one week you can return It for full refund. 
Add 800 west of Miss., $2 outside U. S. Mail Name & Address with check or Money Order to 

OLIVER GARFIELD CO., DEPT. PE -48D 
126 LEXINGTON AVE. ' NEW YORK 16, N. Y. 

NEW - MIDGET SHORT WAVE RADIO 
GETS STATIONS12,000 MILES AWAY! 
Tunee ALL foreign short wave bends. London. 
Paris, Moscow, Australia. ALL Amateur band. IG0 to 10 meters) ALL long distance Air Force 

band 
Air Line aircraft, Ships at Sea. AF overseas 

roadesste, State -County Police" Industrial Bands -U.S. Radio Broadcasts. Tunes 500 KC to 40 -600 to 7 meter,! NOTHING LIKE IT ON MARKET ANYWHERE AT ANY PRICE. Super -regenerative Receiver. Short antenna in- luded-Hook p In I dl PORTABLE SELF-CONTAINEDPOWERED WI'fii RADIO BATTERIES SOLD EVERYWHERE. 
NO AC PLUG-INSI Site only 414' a 0' s 4, Wt. complete-I lb.. Calibrated hi -ratio easy tuning 

dial. Wonderful for Boy Semite, Tourists, vacations. amateurs short wave listeners. 
EVERYONE CAN NOW HEAR THE WHOLE WORLD 'CALKING! 

SEND ONLY 4.00 (bill, k, mo) and pay postman $12.95 COD postage on 
arrival or -rid 516.95 for postpaid delivery. Complete easy to wire kit includes all parts, tubes. broadcast cob, plustoid cabinet, instructipns- 

(Set of long life batteries 52.99 exile). COMPLETELY WIRED AND TESTED -POSTPAID IN USA $21.95. Easily a 549.95 value. Order now before price goes no-GUARANTEED-AVAILABLE ONLY FROM: 
WESTERN RADIO Dept. BRE-4 KEARNEY. NEBRASKA 

HI -F1 ACCESSORIES 
by i a i re 

SPEAKER SWITCHES, FADERS L -PADS, T -PADS ON PANEL 
OR WALL PLATES, CROSSOVER NETWORKS, EQUALIZERS, VOLUME EXPANDERS, 

AT YOUR NEAREST SUPPLIER OR WRITE 
VIDAIRE ELEC MFG. CORP., Baldwin, New York 
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learned that "Talal" to whom he had been 
talking was actually. Prince Talal, son of 
King Saud. Now I ask you: where else 
but in ham radio would a poor working 
girl have a chance to talk to a real live 
prince? 

Public Service. We have been talking 
mostly about the sheer fun of ham radio, 
but it is more than that. Whenever a flood, 
tornado, sleet storm, or other disaster dis- 
rupts communications, hams always take 
over and provide emergency communica- 
tion. When the first Sputnik started cir- 
cling the globe without warning, hams 
leaped into the breach and collected valu- 
able information on the orbiting satellite 
until Moonwatch could take over. 

Slightly less tangible than public service 
but just as important is the way this hobby 
pulls people together for mutual enjoyment 
and better, understanding. My own family 
is united by the hobby, for the frisky little 
"hambug" which first bit Dad was not 
satisfied until' my mother, brother, sister- 
in-law and I were all enthusiastic hams. 
More husband -and -wife teams are heard 
on the amateur bands each day. It's not at 
all unusual to hear the wife at the home 
station talking with her husband as he 
drives back from work, relaying to him the 
small events of the day or asking him to 
stop at a store for a loaf of bread. 

The friends of an amateur are not con- 
fined to his neighborhood, his town, his. 
state, or even his country. One time he 
talks to a churn across town, the next time 
he may be exchanging views and ideas with 
someone halfway around the earth. This 
brings home most forcibly how alike people 
and their problems are, no matter where 
they live, and the regional and national 
differences between them shrink to insig- 
nificance. 

Thinking about these things makes me 
proud of my hobby, but most of the time I 
am content just to enjoy 'it. Half the fun 
comes from telling the girls at the office 
about my "ethereal". adventures. You 
should have.seen Marcia, who works at the 
desk next to mine, the winter morning I 
casually mentioned that I had just kept a 
rendezvous in Casablanca. 

While she listened breathlessly, I re- 
lated how I sipped my morning coffee at 
my transmitter as I kept an early morning 
schedule with Greg, a young research scien- 
tist on a special mission in Morocco. This 
boy really has a line; and as I nibbled my 
toast he told me of beautiful desert nights 
and the sight of a full African moon shin- 
ing on the white sand. He hinted strongly 
that only one thing was lacking to make 
such a night perfect. 

Of course, I guessed that he meant cit- 
Always say you saw'it -in-POPULAR ELECTRONICS 



.ronella, and we laughed and joked the min- 
utes away until I had to go >or be late for 
work. I took my necklace and earrings 
from where they had been warming atop 
the transmitter, and as I put them on I 
signed off with "88", which means "love 
'and kisses' in ham parlance; but I lingered 
long enough to hear Greg say hastily: 
"Roger, Carole, and I'll be looking for you 
tomorrow, same time, same frequency," 
before I snapped off the switches and 
dashed for the door. 

My Other World. After one of these 
interesting conversations with someone in 
a faraway place, it is often almost a physi- 
cal shock to come hack to the everyday 
world. But it is wonderful to know that 
my other world is always there, waiting 
for me. While I'm transcribing dictation at 
the office, battling through the lunch line 
at the cafeteria, or helping Mom with the 
supper dishes, there is always the warm 
knowledge that whenever I wish I can step 
onto my electronic flying carpet, rejoin my 
waiting friends, and roam the world. 

If you are looking for a hobby that is 
truly different, one that will broaden your 
horizons, spice your conversation, and en- 
able you to make friends by the dozen .. . 

if you want a hobby that is as interesting 
as people and as glamorous and exciting as 
world travel . . . then I most heartily rec- 
ommend amateur radio. 30 
AAA AAAAAAAAAAAAAAAAAAA 

After Class 

(Continued from page 79) 

gins to rotate back toward the east. Here a 
synchro system starts the correction action 
by accepting the gyro's error angle, trans- 
mitting it to the synchro motor in the form 
of electrical "information," and adjusting 
the position of guidance surfaces to correct 
the error. 

Servomechanisms. Synchro motors are 
not very powerful devices. They are quite 
adequate for moving light loads such as 
pointers, dials, and small control surfaces. 
If the working load is a heavy one, however, 
such as the rudder of a passenger ship or a 
large bomber, the synchros cannot operate 
it directly. In such cases, the synchro motor 
is used to control the power input to and 
the direction of a driving motor of greater 
horsepower. 

In such applications, the synchros form 
only a part of a larger and more compli- 
cated system termed a servomechanisms. 
Servomechanisms often contain, as part of 
the complete system, devices called differ- 
ential generators and control transformers. 
These will be described and explained in a 
future issue. 30 
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A BOX IS NOT 

A MUSICAL INSTRUMENT! 

No skilled musical instrument maker. including even those in abo- riginal tribes. nas ever found a rec- tangular box satisfactory. IN SPITE 
OF THIS, today many ill -F1 speaker 
systems proclaim the ultimate In high fidelity, yet they employ nothing more than the most elementary boxes to perform the complicated function of transforming the vibrations of the loudspeaker Into sound. 

In the KARLSON PATENTED" EN- 
CLOSURES, specially curved internal and external structures are used to provide you with the highest per- formance capabilities available in the industry today. Actually the Idarlson Enclosure is one of the most fabulous musical Instruments ever created and is capable of reproducing every sound from a baby's breath to the mighty roar Of thunder. After long and rig- orous tests, we know definitely that the Karlson Enclosure can outperform all other units now avail- able on the market at any price. 

Despite their fantastic performance characteristics these units are available to you In 20 different models in KIT, UNFINISHED AND FINISHED FORMS, at prices yolt can afford, ranging from $18.00 tO 1174.00. 
SEND FOR OUR COMPLETE CATALOG TODAY AND LEARN HOW THE KARLSON ENCLOSURE CAN BE FITTED TO YOUR SPECIFIC NEEDS. . PAT. =2,816,619. 

rKARLSON ASSOCIATES, INC., Dept. PER 
1610 Neck Road 
Brooklyn 29, N. Y. 

Please send catalog. 
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PORT ARTHUR COLLEGE 
ELECTRONICS COMMUNICATIONS 
AM FM Television Broadcast Engineering 

Marine Radio Radar 
CHECK THESE FEATURES: Tuition S36 per Ino., room & board 852 per mo. in dorm on campus. College operates 5 KW broadcast station. Students get on-the-job training at studios on campus. FCC license training with all courses. Well equipped classrooms & lab., am fm transmitters, radar & marine eqmt., television camera chain, experiment lab test eqmt. & other training aids. Our graduates in demand at good salaries. Free placement service. Have trained men from all 48 states. Approved for GI. Write to Dept. PE -4 for details. 

PORT ARTHUR COLLEGE Port 
Arthur Texas Established in 1909, 

NEW MAGIC RADIO WALKIE TALKIii 
YOUR OWN POCKET SIZE RADIO STATION! 
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Transistor Topics 
(Continued from page 69) 

stage. This transformer couples the ampli- 
fied audio signal to a small PM loudspeaker. 
Note that p -n -p transistors in the common - 
emitter arrangement are used throughout the receiver. 

L1 is a Vari-Loop transistor antenna coil 
(Lafayette No. MS -299). Feedback coil L2 
is wound on the form of antenna coil L1. 
First unwind the short antenna lead pro- 
vided with L2, then wind about eight turns 
of #28 enameled wire loosely on L1's form, 
twisting the output leads together so there 
is no tendency for L2 to unwind. Make sure 
that L2 is readily movable along LI's form, 
but the winding should not be so loose 
that it tends to wobble. 

With wiring completed and checked for 
errors, the battery can be installed. The 
receiver is then turned on and volume con- 
trol RI turned full "up." After tuning to 
the weakest local station that can be re- 
ceived, L2's leads should be interchanged, 
with the final connection made using the 
arrangement which gives maximum volume. 
If oscillation occurs, L2 is moved away from 
LA's winding. If there is no change in vol- 
ume when L2's leads are interchanged, this 
coil should be moved closer to L1. Once L2's 
optimum position is determined, it may be 
secured with a drop of cement.. 

For maximum performance, you may also 
want to experiment with the adjustment of 
L1's tuning slug. Forrest indicates that he 
obtained good results with about %'f of the 
slug's screw protruding from the coil. 

A few tips, Forrest . . . it might be a 
good idea to add a base resistor to the 
CK768 stage. Try a 1-megohm resistor, con- 
necting it first between base and emitter, 
then between base and the minus side of B1, 
using as the final connection the arrange- 
ment which gives the best results. In addi- 
tion, you may find it worthwhile to connect 
a 0.005-µfd. r.f. bypass capacitor across R1. 

Transistor Biasing. The base bias cur- 
rent supplied to a transistor amplifier is 
extremely important in determining such 
things as stage gain, collector current, pow- 
er output, and overload points. If too little 
bias current is supplied to a common - 

'Fig. 2. Basic transistor amplifier stage. See text. 
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emitter stage, for example, the collector 
current may be cut off on alternate half - 
cycles of the input signal, severely distort- 
ing the amplified output signal. If too 
much bias is supplied, the collector cur- 
rent may be so high that most of the 
supply voltage is dropped across the col- 
lector load. This, in turn, can cause "clip- 
ping" of the amplified signal on alternate 
half -cycles. 

A basic transistor amplifier stage is shown 
in Fig. 2. In this case, base bias current 
is supplied through resistor Ri. The input 
signal is applied to the stage through d.c. 
blocking capacitor Cl, with the amplified 
output signal obtained through C2. Operat- 
ing power and bias current is supplied by 
battery Bl. The output load can be a re- 
sistor, the primary winding of a trans- 
former, or an i.f. or r.f. coil, depending on 
the application of the circuit. 

If you have trouble in obtaining good 
performance from home -built equipment, 
you may find it worth your while to ex- 
periment with the size of base bias resistor 
Rl. In most cases, this resistor will have a 
value of from 100,000 ohms to 1 megohm, 
depending on the transistor used and on 
the value of the power supply voltage. 

The simple biasing circuit in Fig. 2 gives 
satisfactory results in home -built experi- 
mental equipment. In commercial and mili- 

tary circuit design, more complex biasing 
techniques may be used to improve the 
stability of circuit operation. 

Product News. Magnavox has intro- 
duced a fully transistorized portable short- 
wave receiver which retails for about one 
hundred dollars less than the Zenith and 
Philco receivers mentioned last month. 

On the components front, Lafayette Radio 
(165-0S Liberty Ave., Jamaica 33, N. Y.) 
has introduced two components which 
should be of interest to every transistor 
experimenter. One item is a new subminia- 
ture PM loudspeaker measuring only 1' ¡g" 

in diameter by 9/j" deep. This loudspeaker 
(SK -96) is supplied complete with a match- 
ing output transformer having an 8000 - 
ohm primary impedance, and nets for $1.95 
complete. It can be used either as a sub- 
miniature loudspeaker or as a miniature 
dynamic microphone. 

The other Lafayette item (PA -47) is an 
ingeniously camoúflaged crystal micro- 
phone, which looks and is worn like a real 
wrist watch. The watch case is chrome - 
plated with modern gold -finish numerals 
and hands and is equipped with a tan 
leather wrist strap. It comes complete with 
a thin, flexible, light-colored cable about 
61/z' long. 

Allied Radio (100 N. Western Ave., Chi- 
cago S0, Ill.) has released its new low-cost 
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LKI E -T_Á'_ KI, E ;RADIOPHONES 
General specifications applying to all models: 

Highest quality workmanship and materials, silver 
plated coils, ceramic capacitors and advanced design 
assures maximum performance with the longest battery 
life. Sensitive receivers can detect signals as small as one 
microvolt and leoture automatic volume control and 
noise clipping. Transmitters use high level amplitude 
modulation, have a power input of one watt to the R.F. 

stage and will rodiate o signal for I to 5 miles 'depending 
on obstructions) using antennas supplied. Up to 40 miles 

hove been reported by some of our customers when 
communicating with stations having directional beam 

antennas. Radiophones can be used singularly to tom 
musicale with fixed stations or two or more to communi 
cote with each other providing they are For the some 
frequency band. Fully portable, no externol connections 
needed. Uses standard radio and flashlight batteries ovoilable at your 
local store. Total weight of completed unit including alt accessories is 

less than 51/2 lbs. . 

Model TC-144.Meets F C C requirements for general class amateur 
license, No minimum age requirement. Variable frequency transceiver 
circuit.Tunes from 144 to 148 mc. Wired, tested and guaranteed elec- 
tronic chassis complete with two high frequency triodes (3A5) $6.98 

Model TR-144. Similar to above but with independently tuned re- 

ceiver and transmitter circuits. Permits receiving frequency to be 

changed without affecting transmitting frequency $9.98 

Model TRX-50. Crystal controlled transmitter and variable fre- 
quency receiver with R.F. stage. Tunable from 50 to 54 mc. Available 
also on neighboring frequencies at slight extra cost on special order. 
Meets F C C requirements for general and technician class amateur 
licenses as well as for civil defense and other special services. Wired, 
tested and guaranteed electronic chassis complete with six high 

frequency triode. (3-3A5"s) $14.98 

Model TRX-50-A. Similar to above but with transistorized audio 
booster stage for extra loud reception $16.98 

for as little as 

$6.98 
NOW 4 MODELS to 

CHOOSE FROM 

IMPROVED CIRCUITS 

GREATER POWER 

Adjustable shoulder strap 
Very active quartz transmitting crystal for models TRX-50 and 
TRX-50-A ground to .01% of your desired frequency and 
hermetically sealed $3.98 
Western Electric telephone handset with push to talk switch and 

standard cord $6.98 
Handset similar to above, but used surplus $3.98 
Retractable coiled cord for above handsets if desired $ 1.00 
Input transformer for above handsets .98 
Output transformer for gbove handsets .98 

How to Order Direct from Factory: Check each item desired and 
add 5% of total for postage and insurance. Orders not paid in full 
will be sent C.O.D. for the balarte due. All C.O.D. orders must 

include $2.00 depcsit. 
Note: Our merchandise may soon-be sold only through distributors. 
Order now and save while you con still buy direct. All orders 
immediately acknowledged. 

plus accessories TRANSISTORIZED 
The following accessories are required to complete 
the walkie-talkie as illustrated and are sold sepa- 
rately to meet the individual requirements of the user. 
Strong 16 gauge aluminum case (8' x 5' x 3') with 
all holes punched, battery holders, battery switch. 
telephone cradle plus all hardware and connectors 
including 18' or 24' antenna with loading coil (de- 
pending on frequency). 
Be sure to specify for which model $4,98 

Above cose satin etched and anodized for permanent scratch 
resistance .75 

.50 
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Fix ANY Mechanical Trouble 
\InANY Record ChangerFAST! 

RECORD. CHANGER ', TROUBLES 

o 
IN 5 MINUTES 

New Ea y.To-use 
nook Sh ws WHAT! 

WHEN HOW! 
The only book of its kind! Saves time-ends guesswork. Amazing CHECK -CHARTS describe symptoms and causes. PHOTOGRAPHS show you where causes of trouble are located. Simple EXPLANATIONS tell how to fix the trouble. Uses the same fast, easy -to -follow method as used in Pin -Point TV Troubles In 10 Minutes and other books of Coyne's Pin -Point series. Fully indexed by make and model. Covers every American make, plus most foreign changers, Includes HI-FI, single -speed and 3 and 4 -SPEED changers. With this Coyne book, you can (ix 90% of mechanical troubles in the home, without removing the changer from the cabinet! Helps spot audio troubles, too. Over 320 spiral bound pages, 750 photos. Fits into tool kit for handy on-the-job reference. 

.'>i 

TRY IT FREE FOR 7 DAYS! 
Send no money, just the coupon. After 7 days, send only $3.95, plus postage, or return book and owe nothing. Pays for itself on just one service call. Act NOW! 

MAIL COUPON 
Educational Book Publishing Div. 
COYNE ELECTRICAL SCHOOL, Dept. 48R -PE 500 S. Paulina St., Chicago 12, III. 
Rush Record -Changer book for 7 days FREE TRIAL. 
Name Age 

Address 

City Zone... State 
Check here If 53.96 enclosed. We pay postagé. 7 - day money -back guarantee. 

2 WAY: PORTABLE RADIO SET 
SENDS-RECEIVES UP TO 10 MILES AS SHOWN With built-in antenna or hundreds of miles with outside antenna! Work, on 80 and 40 meter (Novice) amateur radio-bandy-also Aircraft and overseas broad - e(3 tutor). PORTABLE SELF-CONTAINEDPOWERF,UWITH STAND- ARD PORTABLE RADIO BATTERIES. NO AC PLUG -INS NEEDED! Take it with you a rywherc o .-on trips, vacations. camping --Keep in contact with home. friends. 

yu 
riends. !lug 5 watt crystal controlled transmitter- n, Sei- At_11 'e Regenerative Receiver. Send -Receive itch. t., only 

3 lbs. Size, only 6':4':4'. -1 EBTED- 
Wt.,PROVEN- 

SIAfPLIFIED-PRACTICAL-Full information given on quick easy to get license. 

WESTERN RADIO 

SEND ONLY $3.00 (""'. k. nog; 
.Pon.a ,ó^ 

Sdelir COD 
d Á1i, for postpaid delivery, Complete kit send 
path. tube, 'b. estoid ahioet. r tractions. It f STE rPOSf l..D. COy1. A 

regular WIRED AND TESTED POSTPAID lore ` la- 
$49.9ANT5 beforeNLprice . VP. CUAR- AN7'EED-At AIL. ABLE ONLY FROM: g 

DEPT. BNE-4 KEARNEY, NEBR. 

INVENTORS 
Send for 

PATENT INFORMATION 
Book and 

INVENTOR'S RECORD 
without obligation 

GUSTAVE MILLER 
48 -PE WARNER BUILDING 

WASHINGTON 4, D. C. 

REGISTERED PATENT 
ATTORNEY 

ASSOCIATE EXAMINER 
U.S. PAT. OFF. 1922.1929 

Patent Attorney & Advisor 
Y. S. NAVY DEPT. 1930.1947 

PATENT LAWYER 

"Trans -Midge" radio kit. Another item in 
the growing line of Knight -Kits, the Trans - 
Midge (83 Y 767) is slightly larger than 
a package of cigarettes and is assembled 
in an attractive plastic case. Operating 
power is supplied by a single penlight cell 
which has a life of many months. Requir- 
ing an external antenna and headphones, 
this kit should be a good "first project." 
Net price is $2.45 (plus postage). 

One further thought before I sign off . , . 

with Spring approaching .. - and Summer 
close behind . . . now is the time to start 
that transistorized portable receiver you've 
been planning to build. . , 

Lou 
AAAAAAAAAAAAAAAAAAAAAA ÁLAAAAAAA 

Bargain Power 
(Continued from page 85) 

The half -wave antenna has a radiation 
pattern possessing two lobes (favored 
directions) of equal intensity, with the 
greatest field strength appearing at right 
angles to the wire axis. In other words, a 
dipole running north and south will radiate 
best and with equal efficiency to the east 
and to the west. As the angle of direction 
from right angle decreases, the intensity 
of radiation drops off until at the ends of 
the antenna, north and south, there is 
minimum radiation. 

Now we come to an interesting charac- 
teristic of antennas. The power that is 
not radiated to the north and south is 
actually added to the power that is radi- 
ated to east and west, and we have 
achieved a power gain in signal strength. 

Redesign. We refine our antenna until 
we finally arrive at a design that squirts 
the 'signal ín just one general direction. 
We then construct it, hook on the feed - 
line, crank up the rig, and our E -R -P has 
been multiplied fully six and one-third 
times. 

Is the signal actually 6.3 times better 
than it was with the old half -wave dipole? 
Yes! At least, it is 6.3 times more effec- 
tive, and that's what we want. 

If we shove 100 watts of transmitter 
power into the new little antenna,, we will 
have just as good a signal at any given 
point of reception as the fellow down the 
block who is running 630 watts into his 
half -wave dipole. This is only true, re- 
member, if both antennas are oriented so 
that their favored directions are toward 
this point of reception and if both are the 
same height above ground. 

We haven't made something from noth- 
ing. We have simply taken most of the 

An antenna with 8-db signal gain gives a power gain 
of 6.3. 
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signal radiation away from unwanted di- 
rections and added it to the radiation in 
the wanted direction, thus multiplying its 
strength and effectiveness. 

As a sort of bonus, in the process of re- 
designing the antenna we made it so 
compact and easy to handle that it can 
actually be rotated, and the favored di- 
rection of maximum signal strength can 
be in any compass direction we choose. 

Bargain Beam. This miracle antenna 
is a rotary beam, of course, and we'll 
guarantee that you can increase the effec- 
tiveness of your station with it at far less 
cost than that of multiplying your trans- 
mitter power for equal results using the 
"brute force method." 

Your XYL will practically insist that 
you put up a beam when you read this 
article to her. If she ís still hard to con- 
vince, here's the clincher! A beam antenna 
also floes wonderful things for your re- 
ceiver. It will reject or, at least, greatly 
attenuate signals from all directions but 
the wanted direction! Think what that 
will do to QRM. 30 

AAAAAAAAAAAAAAAAAAAAAA 
Catch the Vanishing Ball 

(Continued from page 66) 

the relay will release. Then R1 should be 
adjusted until the relay just operates, and 
rotated back until it releases again. 

When a hand is brought within six inches 
of the screen cylinder, the relay should pull 
in. If it remains latched when the hand is 

removed, back RI off slightly and try again. 
With careful adjustment of Cl and R1, re- 
liable sensitivity will be obtained for dis- 
tances of about one foot. Now the leads 
from the ball solenoid should be connected 
in series with the relay contact binding 

TO® oLÓwÉR 

Toa COMnOiON 

posts (Lower and Common) and the a.c. 
line cord as shown in diagram above. 

The device you've just built is a gadget 
and its basic purpose is amusement. But 
notice that we've designed the relay section 
so that it can easily be removed and util- 
ized elsewhere. Sales displays can be acti- 
vated by people approaching store win- 
dows, burglar alarms can be set off, safety 
systems for machine shops can be devised. 
With a little ingenuity, you'll find that its 
possibilities are limitless! 30 
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NORTHROP AERONAUTICAL INSTITUTE 
1187 W. Arbor Vitae Street, Inglewood 1, Calif. 
Please send me Immediately the Northrop catalog, 
employment data, and schedule of class starting 
dates. I am Interested in: 

1Electronic Engineering Technology 
Aeronautical Engineering Technology 
Aircraft Maintenance Engineering Technology 
Master Aircraft and Engine Mechanic 
Jet Engine Overhaul and Maintenance 

Name - ,- Age,.. 

Address 
City Zone -.-.State .... 
Veterans: Check here O ,for Special Veteran 

L.Training Information 

is in 
'ENGINEERING 

ELECTRONICS 
ÁERONAlJ TIC S u . 

The greatest need in the world's history 
for trained engineering brains is NOW. 
YOU can take advantage of this need to 
achieve success quickly. YOU con make 
big money-and have an unlimited 
future-if you decide NOW to GET INTO 
THE FIELD OF ENGINEERING. 

The quickest and best way to do this is 
by studying at Northrop Institute. IN 
JUST TWO SHORT YEARS you can be 
employed by one of the leading elec- 
tronics -aeronautics companies, at a very 
high starting salary. 
Northrop has trained hundreds of young 
men just like yourself - normal, intelli- 
gent, ambitious - who are now making 
a name for themselves with such com- 
panies as: Autonetics Division of North 
American, Astronautics Division of Con- 
vair, Servomechanisms, Inc., Radioplane, 
Jet Propulsion Laboratories, and hun- 
dreds more. 
So, whether your interest lies in the 
communications aspects of Electronics, 
automatic guidance systems, electronic 
computers; or control and safety equip- 
ment systems; whether you wish to 
specialize in piloted aircraft or missiles - Northrop Institute is the place to get 
your education. 

Approved for Veterans 

Northrop 
Aeronautical Ins itute 

An Accredited Tecbnico1 b,,Iilale 
1187 W. Arbor Vitae Street 

Inglewood 1, California 
Mail coupon for Free Catalog 
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INFRARED SNIPERSCOPE 

TELESCOPE and PARTS 
See in the dark-without being ob- served. War surplus Sniperscope M-2. Gov't cost about $1200. Used for In- dustrial plant security; research lab experiments; Infrared photography; spectroscopy, etc. Instrument com- plete, ready to use. Includes Power (1 - Pack, Infrared light source. Will op- ' . erate from 6 V auto battery. Battery .4 or transformer available. 
Stock No. 85,053-DZ $150.00 Shipping weight approx. 12 lbs., f.o.b. Barrington, N. J. Save still more money! Build your own Sniperscope! We will furnish instructions-parts, including: Power Packs, 1P25A image tubes, light units, filters, etc. For details-request FREE Catalog "DZ." 

SPECIAL! SPECIAL! 
INFRARED 1P25A IMAGE TUBE Stock No. 70,127-DZ $9.95 pstpd. 

COLOR TV TUBESCOPE 
Saves time, effort in alignment of color dot pattern. Stock No. 50,139-DZ 22 power $24.50 pstpd. 

WRITE FOR FREE CATALOG "DZ"! Complete Line of Astronomical Telescope Parts and Assembled Tele- scopes, Satellltescopes. Also huge selection of lenses, prisms, war surplus optical instruments, parts, and accessories. Telescopes, micro scopes, binoculars, etc. Request Catalog 5)Z"1 
0.01. .I 190Ll.MUM,I. .5150 CHIC. on MOMII O.Dro. SannnarnloM aUA.,MII10, EDMUND SCIENTIFIC COi,,,BARRINGTON, N. J. 

10" Slide Mile' 

4`°lll1,pma+++' 
L i.p`Etn(anr, 

t 
ONLY 98 postpaid 

ANYONE WHO UNDERSTANDS SIMPLE 7TH GRADE ARITHMETIC CAN USE THIS STANDARD SLIDE RULE! Be modern-use this quick easy way of figuring. For business men, students, carpenters, machinists, salesmen, printers and engravers, once workers, farmers, merchants, time keepers, plumbers, electricians-everyone who does figuring can save time and labor with this slide rule. 
Illustrated Instruction book shows you how to get cor. sect answers instantly without pencil and paper. (you get BOTH slide rule and instruction book for only 98c postpaid. Satisfaction guaranteed or refund.) NELSON -HALL CO., 210 S. Clinton, Dept. DS -43, Chicago 6 

FREE 

. ' unPml . 

l.l4"w 

When Answering 
Advertisements 

Please Be Sure To Mention 
POPULAR ELECTRONICS 

I 1 

Improved Three -Way Crossover 
(Continued from page 51) 

connected in phase, both cones (or dia- phragms) will push and pull the air in unison. See Fig. 2 (B). However, if an out - of -phase hookup is used, there will be. a dip in the output in the region' of the,crossover frequency because one speaker will `pull" the pressure wave while the other speaker "pushes" it. See Fig. 2 (A). 
Few experimenters are aware of the best way to check for improper phasing. All you need is an audio generator with a range covering the crossover frequencies. Hook up your speakers and connect the generator to the input of your crossover (or amplifier). Then sweep the generator's frequency dial through the crossover point. If a drop in volume is heard in the area of the crossover frequency, you can bet you're misphased somewhere! 

Solving the Problem. The solution, happily enough, is a simple one. In a two- way system, it's only necessary to switch the leads of one of the improperly phased speakers to fill in the "hole" in response. In a three-way system, the job may be a little bit tricky, because as you bring the woofer and mid -range into phase you may throw the tweeter out. However, keep switching, and you'll make it. 

I 
`\ 1, \\\ \\ 

> > 1 1i 
1 ( i ! / 

I \ 

((fi' 
/11 

Í\¡\I t I / 
1111 

(A) 
OUT OF 
PHASE 

(B) 
IN PHASE 

Fig. 2. In systems using a crossover network, 
cancellation due to misphasing will occur primar- ily at the lower crossover point. In a two -speak- er non -crossover system, bass response is less. 
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In general,. it's a good idea to mount the 
speakers all in the same plane -and fairly 
close together. Installing the speakers too 
far apart might actually throw them out 
of phase. 

In some instances you'll find that with 
certain types of crossover networks, such 
as a series quarter -section, it's advisable 
to mount the tweeter three to ten inches 
behind the plane of the woofer mounting, 
to compensate for phase shift in the cross- 
over itself. The audio fan, however, needn't 
concern himself with crossover phase shift 
when using a circuit such as that in Fig. 1. 

For those who don't have an audio gen- 
erator, the standard battery phase testing 
technique is recommended, Touch leads of 

a flashlight battery directly to the voice 
coil terminals of your speaker. The speak- 
er cone will move in or out when contact 
ís made. Mark the terminal connected to 
the positive pole of the battery with a spot 
of fingernail polish. Then check the mid- 
range and tweeter in the same manner, 
making sure that- the cones move in the 
same direction each time. You can check 
a horn -type tweeter (in which the dia- 
phragm isn't visible) by covering its mouth 
with thin tissue paper and noting the direc- 
tion of its deflection when battery connec- 
tion is made. 30 

Among the Novice Hams 
(Continued from page 83) 

is receiving him, in this manner : ".. . AR 
W9XXX DE W9EGQ K." 

The "AR," between the comments and the 
call signs indicates that the call signs are 
not an integral part of the remarks, and 
the "K" tells W9XXX to transmit. W9XXX 
will then transmit "W9EGQ DE W9XXX," 
make his remarks, and stand by for W9EGQ 
exactly as above. 

These two amateurs will then alternate- 
ly transmit and listen to each other until 
they have finished their conversation, when 
they will sign off with each other, so: ". . 

AR SK W9XXX DE W9EGQ," and "SK 
W9EGQ DE W9XXX." 

Length of Call. The above "CQ" is 

known as a 5X2X3 call-CQ five times, the 
call -sign twice, and the combination re- 
peated three times. Five CQ's to two call - 
signs is.a good ratio, as it results in the let- 
ters "CQ" being sent for almost half of the 
entire call. More than five CQ's before send- 
ing your call -sign is undesirable, as the 
listening operator wants to know who you 
are without too long a wait. 

Sending your call -sign more than twice 
per round is unnecessary. If conditions are 
too poor for it to be copied in two attempts, 

INDIVI1UALLY BOXED! 
GUARANTEED ONE YEAR! 

FACTORY BOXED 
FACTORY IRREGULARS 

NEW JAN SURPLUS 

EQUIPMENT TUBES - 

ALWAYS 1000 
TYPES I SIN STOCK 
EXPORT CORD 

INVITED 

RS MANUFACTURERS 

ORDERS INVITED 

Remember -You Buy Quality When 
You Buy Standard. Quality Never 
Shouts -It Always Whisperc. 
Used Tubes, Electrically Perfect Fac 
tory Seconds. Brand New Factory 
Seconds and New and Used Jan Sur- 
plus Tubes, 

FREE POSTAGE! On All Orders 
Shipped In U.S.A., Territories 
and A.P.O.'s. Send 2S0 for han- 
dling on orders under $5.00. 
Please send approx. postage on 
Canadian and foreign orders. 
Excess will be refunded. 

FREE 
12" 

TV SET 
with every receiving 
tube order 
of 5100.00 
ar more. 

FREE 
16- TV SET 
with every re- 

ivit9 tube or- 
der of 5200.00 
or more. 

FREE! 
TWO SET COUPLER 
WITH EVERY OR- 
DER OF 58.50 OR 
MORE! 

Bonus TV sets are 

swit 
hpph te 

cabinet aned d picture 
our ware- 

house.' With light adlust- 
ments and min- 
imum labor 
they can be 

stored like 
new. 

024 
1A7GT 
163GT 
ICSGT 
106 
1C7G 
1D5GP 
11140 
1J6GT 
1L4 
1L6 
1L44 
11.46 
ILB4 
1LC5 
1LC6 
11.05 
1LE3 
1LH4 
ILN5 
16507 
IRS 
155 
174 
1U4 
SUS 
IV2 
1X2 
243 
247 
2021 
344 
3A5 
3AL5 
34116 
3BZ6 
3BC5 
3866 
6CB6 

3Q4 

5GT 
354 
3V4 
46Q7 
4827 

s 

Below Is a Partial List -Send for 
FREE Complete List and Order Form 
.42 IAMB 
.42 SANG 
.66 5495 
.40 SATS 
.25 516 
.25 578 
.42 5U40 
.45 sue 
.46 5940 
.45 5V6GT 
.54 5X8 
.55 5Y3 
.46 5Y40 

523 
.48 647 
.46 648 
.56 6464 
.56 6ÁC7 
.63 64E4 

.58 

.46 6405 

.49 6487 

.50 6AH4GT 
,45 64116 
.50 6485 
.46 GALS 
,45 64198 
.70 6Á6A 
,66 6405 
.49 
.54 
.95 
.50 
.50 
.52 
.52 
.57 
.57 
.57 
.57 
.55 
.56 
.40 
.55 
.75 
.75 

.49 

.68 

.69 

.70 

.53 

.41 

.79 
.79 
.45 
.47 

64570 2.20 
6476 .38 
6478 .79 
641.1407 .64 
64U50T .60 
6AÚ6 .42 
6AÚ8 .79 
6Á950T .64 
6496 .38 
6ÁW8 .89 
6AX40T .65 
64X567 .56 
6846 .46 
6BC5 .49 
68C8 .89 
66056T .52 

.79 613E6 .45 6U5 .54 12497 .66 

.79 6815. ,39 6U8 .79 1215 .39 

.49 6BG6G 1.17 693 .79 12L6 .59 

.79 6886 .50 6V6GT .45 12547 .47 

.59 6816 .46 6W407 .39 12567 .54 

.79 6885 .6. 6W661 .52 125J7 .44 

.48 6BK7 .75 6X4 .38 125K7 .47 

.79 681-70T .74 6X5 .38 125L7GT .59 

.57 68N6 .57 6X8 .74 125670T .56 

.49 6BQ7GT .79 744 .46 125137 .39 

.79 68Q7 .75 745 .52 129667 .44 

.38 68Y50 .57 746 .44 12W6 .59 

.42 6827 .75 7A7 .44 12X4 .36 
.44 6C4 .36 748 .44 1447 .44 
.56 6CB6 .50 74117 .69 1486 .44 
.46 6C060 1.17 784 .43 14137 .44, 
.44 6C1.16 .73 785 .40 1978 .69 
.68 606 .47 786 .41 198660 1.17 
.75 6E5 .43 7B7 .42 25BQ8GT .84 

6FS .36 7B8 .46 25CAS .79 
616 .37 7C4 .40 25C06 1.29 
6H6 .37 7C5 .41 25066 .99 
614 1.59 7C6 .42 25L6GT .46 
615 .38 7C7 .44 25W40T .42 
616 .48 7E5 .44 25Z6 .36 
6K6GT .38 7E6 .44 27 .24 
647 .38 7E7 .48 3585 .47 
6L6 .67 7F7 .58 35C5 .47 
667 .59 7E8 .65 35L6GT .46 
607 .39 767 .74 35W4 .38 
654 .39 7N7 .57 35Y4 .38 
65807 .70 7Q7 .58 3523 .40 
6547 .47 7X7 .64 352501 .38 
65879 .75 7Y4 .34 39/44 .25 
6507 .47 7Z4 .39 50A5 .47 
6567 .40 1244 .59 SOCS .47 
65H7 .42 1246 .40 SODS .47 
6517 .42 124B5 .59 SOL6GT .44 
6587 .49 12405 .49 80 .39 
65L7GT .56 12476 .40 84/624 .45 
656707 .56 12477 .65 S17L7337 .1.25 
65137 .46 124116 .42 1171470T 1.25 
6557 .40 1213U7 .58 117P7GT 1.25 
674 .95 12496 .41 11723 .36 
678 .67 1172667 .61 

Receiving Tubes Sent Parcel Post 

[ N E 
ELE TRIC COMPANY 

¢i2pHRRIS,QN ljVENUE, HARRISON,, N. J. . Phqne: HUmboldt 4-4997 
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3Orkeits*WAYS 
TO BETTER HI-FI 

FREE! 
Yóúrs for a": 
2c.posl,card 

3 informative booklets to help you se- lect the high fidelity loudspeaker, en- closure kit, or deluxe speaker system best suited to your taste and purse. Here's a complete range of choice ... offered by the world's largest custom loudspeaker manufacturer. 

P.S.E.-Progressive Speaker Expansion 
Most revolutionary development in speaker history. P.S.E. shows you how to start an excellent basic system now at low^cost, and build up to a superb deluxe system at any time without dis- carding original components. 

itli13 
manw` 

SPEAKER ENCLOSURE KwiKits 
Best for design, construction, ease of as- sembly and performance. Substantial savings for do-it-yourself fans. Outclass many "factory -assembled" enclosures. 

SPEAKER SYSTEMS 
Designed to meet every listening re- 
quirement, every decor, every budget . 

perfectly integrating the most advanced 
loudspeaker components with precisely crafted decorator cabinets. You haven't really heard high fidelity until you've heard University Speaker Systems. 
Write today, listing booklets desired. 

UNIVERSITY LOUDSPEAKERS, INC. 
Desk A-4, 80 So. Kensico Ave., White Plains, N.Y. 

LISTEN tit'i.,e)zgsorcrt.ts <e» 
STÁRT: RIGHT WITH: 

Novice or Old Timer, you get the 
BEST at No Extra Cost ... with PR 

QRM on Novice frequencies 
rivals the notorious weekend 
congestion on 75 and 20 meter 
fone! You'll have lots better 
luck, more completed QSOs, 
using PR Crystals and an 
ODD KILOCYCLE FRE- 
QUENCY. Landing on mul- 
tiples of 5 kcs. is pure murder! 
That's where PRs come in. 
You can pick any odd kilo - 

,41 cycle frequency you want ... 
at no cost. Get PRs sy t 

extra 
from your jobber. If he 

1111 ,351. doesn't have the particular 

IS 
efts - frequency you want, he can 

get it pronto. Enjoy the best 
. as a Novice or Old Timer 

with reliable, stable, highly 
active PR Crystals . .. The 
Standard Since 1934. Every 
PR is Unconditionally Guar - 

3700 -3750 Kcs.$295 anteed! 
7150-7200 Kcs. 

NW : PE7ERSERi4DÍQ Ñ` CQ:PAN'Ys`I'NC: 
' 2800 W. Broadway , ! Council Bluffs; .lowa 

IIB 

a successful contact is highly doubtful, any- 
way. 

Theoretically, a long CQ will be heard by 
more stations than a short one. However, 
as soon as a prospective customer tunes in 
your CQ, he wants you to stand by so he 
can answer you. If the CQ drags along too 
long, he will usually tune away, looking for 
another CQ, or he will call CQ himself. 
Also, when a CQ is too long, interference 
frequently builds tip around it so badly that 
no operator can tell when the transmission 
is finished. 

The 5X2X3 CO is a good compromise 
length. It is long enough to give a listener 
a reasonable time to locate it, yet not so 
long that he will get tired waiting for it 
to end. Another popular length of CQ is the 
3X3X3 one, which takes about the same 
time to send. 

Answering CQ's. In answering a CQ, 
the length of your call should depend upon 
how far your frequency is from the fre- 
quency of the CQ'ing station and how much 
activity there is on the band at the time. 
After calling a CQ, most operators listen 
first on their calling frequency and then on 
either side of it for replies. Thus, if you re- 
ply on or near that frequency, you will be 
heard quickly if you are going to be heard 
at all. But if you call on a different fre- 
quency, it will take a slightly longer call, 
to give the operator time to tune to your 
frequency. 

When a band is crowded, answering a CQ 
more than 20 kc. away from the CQ'er's fre- 
quency is usually a waste of time. If he is 
getting out, he will probably receive a reply 
very near his own frequency. If not, most 
operators do not think the results justify 
the time and cffort necessary to comb 
through a mess of signals off their fre- 
quency looking for stations that probably 
are not there anyway. 

When the band is lightly occupied, how- 
ever, it is usually possible to raise stations 
quite a distance from the calling frequency. 
Even then, a long call is not required, as it 
does not take much time to cover 50 or 100 
kc. in a lightly occupied band. A single 
5X2 call is usually sufficient. If it is not, 
you can always make a series of short calls, 
pausing between them to see if you are suc- 
cessful. 

Individual Stations. Whether it is more 
productive to call CQ or to call an individual 
station depends on many variables. 

If all hams called CQ when they wanted 
to make a contact, there would be no one 
to answer them. On the other hand, if they 
all waited for CQ's, there would be no one 

. to call. 
If you have a stronger -than -average sig- 

nal, a good receiver to dig out the replying 
stations from the interference, and an easy - 
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to -read "fist," you will normally get excel- 
lent results from calling CQ's, especially if 
you. have several transmitting frequencies 
in the bands you work and try to use the 
one with the least interference on it. 

With a strong signal, your results from 
calling individual stations will also he good. 
Being able to select the stations you wish 
is particularly helpful when you are looking 
for DX or new states to work. Foreign sta- 
tions, especially, are much easier to contact 
by individual calls than by calling CQ. 

In any event, your percentage of replies 
to DX calls is going to be less than to 
"local" calls because of heavy competition. 
An important thing to watch out for with 
foreign DX stations is whether or not 
they are answering calls on their own fre- 
quencies. 

If your signal is a bit weak, because you 
have a very low power transmitter or a poor 
antenna system, you will get many more re- 
plies from calling individual stations than 
you will from CQ's. Many amateurs who 
hesitate to answer weak CQ's, because of 

the possibility of losing them in interfer- 
ence, will reply to any station they hear 
calling them directly, no matter how weak 
the signal may he. 

A Good "Fist." The value of a good 
"fist" can never be overestimated in making 
successful contacts. This is especially true 
when calling CQ, for if an operator cannot 
copy your call letters, he cannot answer 
you. Or, if it is difficult to copy them, he 
will probably decide that it wouldn't be 
much fun to try to work you, since you 
cannot even send your own call letters well. 

If you send too fast, many listeners will 
be unable to copy you, no matter how good 
your sending is. Also, if you send faster 
than you can receive, the replies tivill usually 
be too fast for you to copy, because good 
operators adjust their speed to that of the 
other fellow's CQ. 

News and Views 
It took six weeks for Ron, KN7BYZ, to re- 

ceive his Novice license. But in his first week 
on the air he made 26 contacts in five states. 
He excites a 33' vertical "ground plane" an- 
tenna with a Heathkit DX -20 transmitter 
running 50 watts and receives with a Halli- 
crafters SX-99 connected to a 136' receiving 
antenna Bill, W7ZDP, must be a DX 
chaser. His Heathkit DX -35 transmitter and 
National NC -98 receiver have accounted for 
25 countries in all continents, but his WAS 
total is only five states! Africa was the hard- 
est continent for him to work-he did it 
with a 75 -meter dipole antenna Al, 
K2UNR, has worked 46 states, 45 confirmed, 
and six countries-including Hawaii, Eng- 
land, Italy, and Germany-in 14 months on 
the air. He transmits with a WRL Globe 
Scout feeding an 80 -meter "Windom" or a 
20 -meter folded dipole, and receives with a 
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WHOLESALE. RADIO'S 

BEsr 'BUYS 
High Fidelity Elec ronic Kits 

"Ham" Equipment, Hobby Parts 

CRYSTAL MIKES I EICO Redi-Tester 
Terrific value! 

295 
For tape recorders, paging 
systems, general purposes. 
Response 80.7000 cps. 
Moisture -sealed crystal. High 
output; -50 db Hi -Z. Size: 
3"x214exl$/ ". Wt. 4 oa. 

11/2" PM Speaker 
Experimgehtnter's 

Oeii 

149 
Only 1/18" deep. Alnico V 
magnet. 10 ohm voice coll. 
Top output and range for 
size. Mtg. Ctrs. 1 19/32" 
apart. Weight: 11 oz. 
ALSO COMPLETE STOCK OF 
MINIATURE COMPONENTS 
Transformers Controls 
Diodes Sockets 
Transistors Condensers 
Resistors Coils 

Phllmore Portable 

f 

Excellent reception over en- 
tire broadcast band. Two 
transistors and Germanium 
Diode. Built -In loopanten- 
na. 4^ PM Speaker. Plastic 
cabinet. All ecessary parts 
and Instructions included. 
Less battery. 
Burgess P.O 9 V Battery.774 

TRANSISTOR 
RADIO KIT 

with loudspeaker 

1294 
TR-22 

OIL FILLED CONDENSERS 
Mid. VOC. Size Mt., Price 

1 000 IN itpis 
4 600 SÑzlI4e 

top .29 

efts bottom .79 
l0 000 4jfc35fz 

1e les. bleb 2.39 

1295 
WIRED 15.95 

Fo- home, car, TV appliance re- 
pairs. Model 540. 
WE HAVE COMPLETE LINE OF 
EICO TEST INSTRUMENT AND 
H1F1 KITSI 

Weller SOLDERING 

GUN KIT 
Complete 

583 
For repair shop, hobby 'room 
o- industrial plant. Over 100 
watts of concentrated 'heat. 
Twin lights beam on job. You , 

get gun, solder, brush and aid. 
~MMI. 

EZ TALK 2-Statibn 
INTERCOM SYSTEM 

1195 
Install yourself. Easy to oper- 
ate. Master station has vol. 
control on answer w i t Remote 

h o u t n being 
touched. Metal cabinets. 50 ft. 
of cable and instructions. 

5 watt AMPLIFIER KIT 
low cost! Hi41 Performance! 

1295 
ARRAY FL -5 
Will accommodate tuner or 
ehono. Freq. response 20-18,000 
cps. Three tubes plus rectifier. 
Complete with all parts, tubes, 
hardware. Instructions for easy 
assembling. 
ARRAY 12 watt Hi -FI AMPLI- 
FIER AND PRE -AMP KIT, Model 
FL -10 28.99 

EVERYTHING IN HI -Fl 
RECORDING TAPE 

Full rango 
Fi7 1200 M. 1.19 

Jiffy Tape Splicer...1.50 
laeD' rpeaºIºtie, "P. 2.45 on 7" 

DIAMOND NEEDLES 
Giveoftr 

car 
ri model 

9.95 fie. wo 

Garrard R C 88 rec- 
ord changer 54.50 

G.E. 4 G-050 triple 
play cartridge 9.95 

Fisher "500" Tuner 
and Amplifier 249.50 

University 312-12,r 
3 -way diatfaxial 
speaker 70.00 

Harman-I<ardon T 
A 12 Solo II . 

.tuner amplifier 139.50 

WHOLESALE RADIO PARTS Co., Inc. 
BALTIMORE, MD. YORK, PA.. 

311 W. Baltimore St. 1650 Whiteford Rd. RD 7 

Phone MU 5-2134 Phone 7881 
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SW L's! HAMS! Come to 
"HAM HEADQUARTERS, USA" 

to see and hear 
all models of the 

HAMMARLUND 
RECEIVERS 

. . . because at 
HARRISON'S 

you can get- 
V friendly, helpful Service 
V the most satisfactory equipment 
V the easiest payment terms 
V prompt, careful shipment of mail 

orders to any part of the World 
V highest trade-in allowances 

SEND POSTCARD for literature on any Ham Equip- ment, a "How -to -get -here" guide and a picture of hundreds of bargains in "Like -New" receivers and transmitters in the famous 

HARRISON TRADE-IN CENTER 
Visit either of our great stores and get an Interesting Booklet-"Listening in on the World with the HQ100" FREE! 

HA R' R`°i s o N. 
"HAM HEADQUARTERS. USA . . . SINCE 1925" 

225 GREENWICH STREET 
NEW YORK, 7, N. Y. BARCLAY 7-7777 
Long_ Island-.144-24. Hillside Ave., Jamaica 

you'!1 lit VALUE phae 
DEPENDABILITY; 

with MOSLEY AMATEUR EQUIPMENT ' NEW! Mosley "Trap -Mobile" 
Here is the ultimate inmobile oper- 

ation! 3 -Bands -10, IS or 20 and... 
you change bands at the transmitter 
and receiver. No gadgets or relays! 
Radiating qualities are equal to 8' 
whip on each band. New anti -sway 
design and slim profile styling cuts 
wind resistance. Stainless steel 
construction and weather-proof traps 
provide lifetime beauty and service. 
Low SWR over full bandwidth. 

model MA -3 $19.95 

Mosley Trap -Vertical Antenna, 
Automatic bandswitching on 10 thru 
40 meters. Sturdily built with 61ST6 
Aluminum element sections. Two 
weather sealed aluminum enclosed 
traps. Takes 1 kw and maintains an 
electrical quarter wave length over 
full width of each band. Only 20 ft. 
high. Comes complete with hard- 
ware, guyline and Instructions. Re- 
quires no tuning! 

model V-4.6 $27.95 

Ós/wq 
8671 ST. CHARLES 'ROCK ROAD, ST. LOUIS 14,.` MISSOURI. 
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RME-69, plus a preselector. Al has a 25 -wpm code certificate and would like to arrange 
schedules with North Dakota and Wyoming to complete his WAS. 

Paul, KN8DJF, lost his Novice license re- cently but hopes to get his General soon. As a Novice, he worked 32 states, Canada, and 
Mexico on 40 meters. Most of his contacts were made using a Knight "Ocean Hopper" receiver. Now he has a Heathkit AR -3 and a DX -20 transmitter Marge, who for- got to include her address, reports that 
KN9HOB made 71 contacts in 14 states in his first month on the air and wonders if he should get any credit for it. Well, the record speaks for itself, and KN9HOB must have had a lot of fun making so many contacts 

Bud, KN4SSM, works 15 meters almost every afternoon and has worked 11 states. He runs 75 watts to his WRL Globe Chief trans- mitter and receives with a National HRO-60. He has that "beam gleam" in his eye, as he 
wonders how a Cubical Quad 'would work with the Globe Chief. 

Richard, WN6NQM, decided while reading the News and Views section of this column 
before getting his license that 15 meters was the band for him. In three and a half months 
on the air, all on 15 meters, of course, he has made 90 contacts in 30 states, Hawaii, and 
two Canadian provinces. Dick is a junior in high school and does most of his operating Saturdays. The equipment at WN6NQM in- cludes a Heathkit DX -100, running 75. watts and feeding a 15 -meter folded -dipole anten- 
na. He receives on an AR -3, and there is a 
15 -wpm code -proficiency certificate on his shack wall. Flash! Dick just put up a Cubical 
Quad antenna and added two new states to his total with the first two contacts on it. 
And, as soon as he gets a 40 -meter antenna, he will be on 40 meters, too. 

From Anchorage, Alaska, Jim, WL7CIW, has worked 32 states, Russia, Holland, and a large number of Japanese amateurs in three 
months on 15 meters. He uses a Globe Chief transmitter feeding a 15 -meter dipole. Jim is 
looking for schedules in the fourth and fifth call areas. About all he has been able to 
work there so far is Texas Doug, 
KN4QDZ, has two peeves. They are hams 
who won't "rag -chew" and those who have 
never tried to learn anything about good op- erating procedures and apparently do not intend to do so. He has worked 15 states in 
a couple of months on 40 meters and is about ready to try 15 meters with his DX -20 and 
old RME-69 receiver. 

Stissing Lake Camps is looking for an 
amateur with a General Class license and at 
least 20 years old who will come up for the 
summer. This is a co-ed camp, with radio 
as one of the activities. Previous camp ex- 
perience is desirable but not essential. If 
you are interested, write to: Norman B. 
Weingrow, Director, 70 Stratton Road, Scars- 
dale, N. Y. 

Pat, KN4RWO, who is not a YL (young 
lady: girl), runs 75 watts to his Globe Chief transmitter to excite a 67' antenna on 40 and 
15 meters, and receives through an SX-99. In a few weeks, he has worked both coasts 

Bob, KN3BYY, averages about two 
Always say you saw it in-POPULAR ELECTRONICS 



hours a day on the air and has worked 29 

states with 25 confirmed, mostly on 15 meters. 
When he gets "brave enough or crazy enough 
to fight" the QRM (interference) , he oper- 
ates on 40 meters, too. Bob's transmitter is a 
Johnson Adventurer and his receiver is a 
Hallicrafters SX-100 Pete, KNOMGA, 
has been beating a hole in the 40 -meter band 
with his "Sandwich Box" transmitter run- 
ning 10 to 12 watts input. In 3'/z weeks of 
operation, Pete has made 63 contacts in 13 

states. He drags in the stations he works 
with a Hallicrafters S-85, and the signals 
get in and out of KNOMGA through a 40 - 
meter dipole, 30' high. 

Frank, KNOJPJ, is now a member of MARS 
(Military Affiliate Radio System) with the 
call letters of AAQJPJ and WR1OAA, and is 
active in traffic work. He has a selection of 
six antennas to feed his Johnson Adventurer 
into, and he receives on an S-85. His DX 
record is Hawaii, Alaska, Puerto Rico, Can- 
ada, and Newfoundland Rusty, K4QIF, 
received his General ticket after five months 
as a Novice and offers to help 'prospective 
Novices get their licenses. He will sked any- 
one needing a North Carolina contact and 
card. Rusty is now on 40 meters but will be 
on all bands when his new Adventurer trans- 
mitter comes Nick, KN9KLR, jumps 
around between 15, 40, and 80 meters. In a 
month of jumping, he has worked 30 states, 
22 confirmed. His transmitter is a WRL 
Globe Scout -66, feeding a 40 -meter doublet 
30' high. He receives on an S-85 with a 

Heathkit Q -Multiplier added for additional 
selectivity. Nick also offers to help prospec- 
tive amateurs get their licenses. 

Stephan Cohen, K2CYZ, 1900 Quentin Road, 
Brooklyn 29, N. Y., offers to help prospec- 
tive amateurs with theory, and John A. Baro- 
let, W3BUD, 32 Salamaua Court, Lexington 
Park, Md., reports that St. Marys County, 
Md., RACES program needs more hams. 
John, who can be reached by telephone at 
C.D. headquarters, Leonard Town, offers help 
and advice to prospective amateurs too. 

Contributors to . News and Views: Ron 
Childs, KN7BYZ, RR. x2, Davenport, Wash.; 
Bill Jcmes, W7ZDP, Rt. 6. Box 335, Vancouver, 
Wash.; Alan D. Robinson, K2UNR, 1234 Long 
Pond Rd., Rochester 15, N. Y.; Paul F. Pio- 
trowski, KN8DJF, Box 38'7, Amsterdam, Ohio; 
James T. "Bud" Johnson, KN4SSM, 815 Cole- 
man St., Raleigh, N. C-; Richard Degerman, 
W N6NQM, Route 1, Box 26-B, Hughson, Calif.; 
Jim Sutton, WL7CIW, (15), 1705 Lake Otis Rd., 
Anchorage, Alaska; Douglas Jordan, KN4QDZ, 
(13), 4052 Allison Ave., Memphis 17, Tenn.; 
Pat Burke, KN4RWO, (11), 1000 McMahon 
Ave., Nashville 6, Tenn.; Bob Mantel', 
KN3BYV, Box 47, Gambrills, Md.; Pete Black, 
KNOMGA, 5730 Riggs, Mission, Kans.; Frank 
Gilmore, KNOJPJ, Route 2, Box 286A, Spring- 
field, Mo.; Rusty Holshouser, K49IF, Route 1, 
Box 212, Salisbury, N. C.; Nick Lash, KN9KLR, 
(14), 4360 Massachusetts St., Gary, Ind. 

Write in and tell us about your station. 
Until next month, '73, 

Herb, W9EGQ 

BU/L0 YOUR 010r.1ill4TIUR TRA#fjf/TTERI 
FROM ONE OF THESE 3 FE,9TURE-PACKED KITS; 

NOW THAT YOU'VE GOT a THAT5 A GOOD CHOICE! ITS TVI I 

YOUR NOV/CE TICKET SUPPRESSED --WORKS ALL BANDS 
WHICH TRANSMITTER ARE BO THRU 10 --AND LOADS MOST 
YOU GONG 70 BUY? , ANY ANTENNA, TOO! - 

/iN SOLO 
ON V/KING 

GEAR -BUT WHAT 
TR4NSM/7TER 

ARE YOU 
GOING TO 

BUY? 

/ WANT THE 50 WATT 
VIKING 'ADVENTURER 
KIT --THE SAME TYPE 
TRANSMITTER USED 
70 EARN THE 
FIRST NOVICE 

THE "RANGER" RATES AT 75 
WATTS CW INPUT... 65 PHONE.. 
THE 'VALIANT' 15 RATED AT 
275 WATTS CW AND SSW!. 200 
PHONE. BOTH FEATURE TIMED 
SEQUENCE KEYING. AND THE 
'VALIANT' HAS SPEECH 
CLIPPING, MODULATION 
LIMITING, AND 
'POSH -TO -TALK.' 

u 

ff 
HERE.i ANOTHER 
FEATURE, BOYS. 

BOTH THE 'RANGER' 
AND THE VAL /ANT' 
MAY BE USED TO 
DRIVE ANY OF THE 
POPULAR KILOWATT 
TUBES -NO CHANGES 
REQUIRED 70 SWITCH 

FROM TRANSMITTER 
70 EXCITER 

OPER- 
ATION. 

® iF P. E.P. INPUT 
WITH AUXILIARY 
SSS EXCITER. 

"ADVENTURER" 
Kit...$54.95 Net 

/ WANT EITHER THE "RANGER - 
OR "VALIANT. -BOTH ARE SAND - 
SWITCHING /60 THRU 10 -AND 
OPERATE BY BUILT-IN VFO OR 
CRYSTAL CONTROL ! BOTH ARE 
EFFECTIVELY TV/ SUPPRESSED 
AND HAVE HIGH EFFICIENCY 
P/ -NETWORK - 

OUTPUTS./ WHAT'S THE 
_¡ DIFFERENCE? 

"RANGER" 
Kit $214.50 Net 
Wired $293.00 Net 

.0 

"VALIANT" 
Kit $349.50 Net 
Wired $439.50 Net 

GET THE F 
FULL STORY I E. F. JOHNSON COMPANY 
ON THESE 3006 Second Ave., S. W., Waseca, Minnesota 
3 GREAT 
TRANS- Please send me a copy of your most recent 
MITTERS- Iamateur catalog. Please print plainly. 

I Name 

/II Address 

City_ 
L 

State 

1 

J 
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A Theatre 
Organ 

for YOUR 
HOME! 

The Artisan "King of Kits" easy step-by-step as- 
sembly system lets you build an electronic instru- ment with real Theatre Organ tone yet costs half 
as much as some ready made electronic organs. 

"Hear the thrilling tonal resources 
of the Artisan as played by promi 
nent artists of the Theatre Organ. 

14 Complete with explanatory notes. 

New 12" LP Album 

Only $2.98 

Portfolio of Organ Facts jam-packed with vital informa- 
tion you should have before buying any organ . . . 
only $1.00. 

(LP Album and Portfolio - both for only $3.49) 

11/4 

ELECTRONIC 
ORGAN ARTS, INC. 

4878 EAGLE ROCK BLVD. 
LOS ANGELES 41, CALIF. I 

TI NEE"" a 
TUBE ESS S LIFETIME RADIO 

"TI -NEE" RADIO IS GUARANTEED TO 
WORK FOR YOUR LIFETIME! USER NO ..- TUBES, BATTERIES OR ELECTRICAL , 
PLUG -INS. Never down! SMALLER - THAN A PACK OFrum. CIGARETTES! RE- CEIVES LOCAL RADIO STATIONS 
MOST ANYTIME. ANYWHERE wrru- 
OUT EXTRA ANTENNA. Uue maem- ndnrtor crystal diode- -Q Tuner. 
Seoul irI ',hick. gold elastic cabinet. Built-in Speakerphone. 
SEND ONLY S2.00 Ibill. e,;. mo) a 

npetman s%- (- con 
delivery. 

I d''ác.00 mr 
TOdBUY Ev tilt (Extra lone dlel.,neo Aerial 1kitinc 

LISTEN-NOTHING 
,re or nio a op tA o tono miles axe'.) Aonileble only from: MIDWAY COMPANY, Dept. GPL-4, Kearney, Nebraska 

SAVE $10.00 
NORELCO "Speedshaver" Men's 
Electric Shaver. Latest model, 

brand new and fully guaranteed. 
Complete with case, cord and clean- 

ing brush. Regularly retails at $24.95. 
Our price $14.95 postage pd. All orders 

filled within 24 hrs. Your money back if you 
,.. are not fully satisfied. Send check or M.O. to: 

JOHN BROOKS, Dept. 983, Box 212, St. Louis 3, Mo. 

GET ELECTRONICS INTO 
V.T.I. training leads to success as technicians, field engineers, ' specialists in Communications, guided missiles, computers, radar, automation. Basic & advanced courses in theory & laboratory. Assoc. degree it '-ii) mos, B.S. obtainable. ECPD accredited, G.I. approved. Graduates with major companies. Start Sept., Feb. Dorms. campus. It. S. graduates or equivalent. Catalog. 

VALPARAISO TECHNICAL INSTITUTE Dept. PE VALPARAISO, INDIANA 
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Short -Wave Report 
(Continued from page 90) 

if it is considered of value to the station. 
Be sure to include return postage. In let- 

ters going to other countries, an Interna- 
tional Reply Coupon-which costs only: a 
few cents and is available at your Post 
Office-should be enclosed. There are.some 
stations that do not require return postage 
but many of the smaller stations are op- 
erated on a limited budget. 

The most agonizing part of the short- 
wave hobby is waiting to receive that veri- 
fication. How fast your reply comes often 
depends on how much a station values your 
report. Subsequent reports are always ap- 
preciated for they tell the station owners 
whether their signals are still reaching into 
your area. 

Current Station Reports 
The following is a compilation of the latest 

reports received. All times shown are Eastern 
Standard and the 24 -hour system is used. 
Although all schedules are as correct as pos- 
sible at time of writing, we cannot guarantee 
100% accuracy as stations often change 
their schedules with little or no advance 
notice being given. 

Afghanistan-A verification from Kabul 
lists the Eng. session as being at 1040 on 
18,640 kc. They state that their reception in 
Texas and other southern states is satisfac- 
tory but that they receive only occasional 
reports. (DT) 

Andorra-Radio Andorra can be heard 
daily in Spanish from 1530 fade-in to 1730. 
ID is a gong followed by the anmt: "Aqui 
Radio Andorra-Roc de les Anelletes Andorra 
la Vieja-Principado de Andorra." This one 
is on 5978 kc. (104) 

Angola-CR6RF, R. Clube de Benguela, 
Benguela, 9502 kc., reports that they have 
been undergoing a reorganization and have 
been unable to answer reports during the last 
few months. QSL cards are on order in Lisbon 
and will be sent out upon arrival. (7) 

Australia-VLX6, Perth, (Home Service re- 
gional station), has moved from 6130 kc. to 
6140 kc. and operates as follows: 0520-1030 
weekdays (Sundays from 0430) and 0515-1100 
on Saturdays. (61) 

British Guiana-ZFY, Georgetown, is widely 
reported on 5981 kc. with commercial pro- 
grams in English. News at 0545. (DF, RM, 
298, 348) 

Canary Islands-Radio Atlantico, REM34, 
Las Palmas, sends a nice QSL card showing 
a relief map of the Canary Island chain. The 
schedule is: 0800-1030 and 1400-1900 on 7000 
kc., 30 watts; and 0800-1030 and 1700-1900 on 
9490 kc., 300 watts. (MEC) 

China-Peking is being noted at 2000-2100 
on 17,745 and 15,060 kc. to South America in 
Spanish and Portuguese. This is especially 
strong on the West Coast. (400) 

Costa Rica-TIFC, San Jose, 9645 kc. 
(good), and 6037 kc. (rarely heard), carries 
an Eng. program at 2300-0000. They are ask - 
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Handbook devices,eM 

Experimenter's profitable 
electronicedition sold so 

the Electronic Ebuild useful, P Last year's a 

If yourlike of 
Handbook 

now.couldn't buy 

the new and students Handbook 
your copy hobbyists, experimenters 

cExperimenter's 
r Each 

fast many ear's Electronic Exp more guidance! s of Popular 
and this Y more pictures, readers 

copy : more projects, s, 
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O NEW PROJECTS IOR 
"DO-IT-YOURSELFERS" 

in the NEW EDITION of the 

ELECTRONIC 

EXPERIMENTER'S 

HANDBOOK 

60 Devices ... Nearly 200 pages ... a Practical "File" 
of Electronics Ideas and Information 

FOR YOUR HI -Fl. Presence control. Hi-fi crossover. 
Filter. Electrostatic speaker system. Mixer equal- 
izer. Spare amplifier. $5 coax. 3 -way speaker 
system. Junior hi-fi. Crossover with brilliance. 

RECEIVERS. Shirt pocket transistor superhet. Vokar 
receiver. Superegen unit. Miniature VHF ear. 
Junkbox BC receiver. Etched circuit two -tuber. 

FOR YOUR HOME. Invisible light door opener. Elec- 
tronic brain to control house lights. DC supply for 
AC/DC motors. Power transistor for pocket ra- 
dios. Light -operated relay. Transistorized inter- 
com. Radio intercom. Electronic Christmas bells. 

FOR YOUR DARKROOM. Audio photometer. Tran- 
sistor slave flash unit. "Varistrobe." Light distrib- 
utor. Darkroom timer. Enlarger exposure meter. 

a 

FOR YOUR HAM SHACK. Sample shortwave receiver. 
VHF explorer's receiver. 70 -watt transmitter. Dou- 
ble your Heathkit AT -1 output. Code practice set. 

Antenna tuner. Transistor 10 -meter receiver. 

FOR YOUR WORKSHOP. Economy tube tester. Heat - 
controlled solder stand. Economy signal gener- 
ator. Simple oscilloscope calibrator. $14 signal 
tracer. Transistor checker. Capaci meter. Low- 
cost rnultitester. Transistorized signal tracer. 

FOR THE KIDS. IQ tester. Electronic worm digger. 
Model spaceship. Game computer. Transistorized 
phonograph amplifier. 

SPECIAL PROJECTS. Solar battery experiments. Elec- 
tronic anemometer. Picture tube rejuvenator. De- 
tectorscope. Simplified etched circuits. Geiger gun. 
Frost sentinel. Vibrato for an electric guitar. 

ÓÓ1NGS:OO-OnI1 
ZI`FF-?AVIS PUBLISHING COMPANY, 64 East Lake Street, Cli 

April, 1958 

Reserve Your Copy 
Newsstand or.Radi 

today at Yóur 
`72.1-5.."P 

t 

Parts Store 

icago 1, Illinois . 
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rianitAla 
ELECTRONICS 

YOUR COPIES OF 
POPULAR - 

ELECTRONICS 

ARE VALUABLE! 

KEEP THEM NEAT ... CLEAN .. . 

READY FOR INSTANT REFERENCE! 

Now you can keep a year's copies of POPU- 
LAR ELECTRONICS in a rich -looking leath- 
erette file that makes it easy to locate any 
issue for ready reference. 
Specially designed for POPULAR ELEC- 
TRONICS, this handy file-with its distinctive, 
washable Kivar cover and 16 -carat gold leaf 
lettering-not only looks good but keeps every 
issue neat, clean and orderly. 
So don't risk tearing and soiling your copies of 
POPULAR ELECTRONICS-always a ready 
source of valuable information. Order several 
of these POPULAR ELECTRONICS volume 
files today. They are $2.50 each, postpaid - 
3 for $7.00, or 6 for $13.00. Satisfaction guar- 
anteed, or your money back. Order direct 
from: . 

JESSE JONES BOX CORP., DEPT. PE 

Box 5120, Philadelphia 41, Pa. (Established 1843) 

ONE MILLION DOLLARS CASH 
IN CRATE Yours Only $2,98 MONEY 
Be a deep south millionaire! Have money to burn! We'll send, you exactly one million bucks in honest -to -goodness authentic reproductions of ghnuine Confederate money. Plus Bonus 1310s- I and all you pay is $2.98! You can do everything with this money but spend it. Amaze and amuse your cotton- iickin' friends. Win bar bets by the barrel!! Light your cigars and cigarettes with $10.00 bills! Live it up! It's a million dollars worth of laughs and fun-all for only $2.98. 
You get One million bucks in $10's, 520's, 550's, 5100's denominations-enough to keep your friends laughing and happy for months-This offer is limited. Only 54 million dollars to a customer. Our supply of this loot is limited-so rush your Order I One Million dollars only $2.98. Four million dollars only $10.00. If not delighted keep 5100,000 for your trouble and return the rest of the money for a full and prompt refund. Send to-REST VALUES CO., Dept. M-302, 403 Market St., Newark, N. J. 

= ENGINEERING 

IDEGREE IN 

27 MONTHS 
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B.S. Degree. Aero., Chem., Civil. 
Elec.. Mech. & Electronic Eng. 
fine. Radio. TVI. 30 month B.B. 
degree In Math., Chem., Physics. 
Prep courses. Demand for grads. 
Spacious campus. 20 hides-: dorms. 
auditorium, gym. Low rate. Earn 
hoard. C. I. . pp roved. Enter June, 
Sept.. Dec.. March. Ca laloe. 

2348 E. Washington Boulevard 
Fort Wayne 2, Indiana 

Keeping pace with progress 

;INDIANA _TECHHICAL;.COLLEGE. 

mg for reports, especially for the m.w. outlet 
on 990 kc. Reports should go to Box 2710, San 
Jose. (CK) 

Ecuador-An easy station to log is HCJB, 
Quito. They carry "Ecuadorian Echoes," a 
religious program in Eng., at 2100-0000 on 
15,115, 11,915, and 9745 kc., and also on 6050 
kc. at 2300-0000. Address for reports is: 
Casilla 691, Quito. (BK, BS, 336, 348) 

Egypt-Cairo is being noted on 6970 kc. 
from 1703 and on 7318 kc. from 1623 with 
Arabic chanting. The latter outlet has QRM 
from London on 7320 kc. (166) 

Another Cairo outlet on 11,990 kc, is noted 
at 1525 in German and at 1600-1615 in Eng- 
lish with news at opening. (AN) 

The 17,915-kc. outlet for Cairo also carries 
Eng. at 1500-1520 with news to 1510 and 
various short items to closing. (CK) 

El Salvador-A rarely reported station is 
YSS, Alma Cuscatleca, San Salvador. On 
6010 kc., it is tuned at 0105-0135 with classical 
music and Spanish. Listener's must dig deep 
in the QRM to find this one! (BP) 

Formosa-The Voice of Free China is sched- 
uled as follows: to N.A. and Hawaii at 2030- 
2100 (news at 2030) on 17,810 and 15,345 kc.; 
to Japan and Korea 'at 0530-0640 (Eng. news 
at 0600-0620) on 11,815 and 15,345 kc.; to 
Southeast Asia at 0700-0800 with "The Little 
Dragon" show in Eng. on 11,815, 15,345, and 
15,225 kc. and at 0800-0900 in Mandarin on 
11,815, 15,345, 15,225, and 11,840 kc. The 0900- 
1100 segment in Chinese dialects is carried 
only on 11,840 kc. An Arabic xmsn to the 
Middle East is carried on 15,225 and 11,815 
kc., Monday through Saturday, at 1420-1440. 
The address for reports is: Voice of Free 
China, New Park, Taipei, Taiwan, Formosa. 
(SZ, 126, 158) 

France-Radio Paris is easy to log during 
the 1230-1250 French xmsn to Canada on 
17,850 and 21,740 kc. They have one Eng. pe- 
riod, 0900-1000, on 7240 kc. (SW, 313) 

French West Africa-R. Dakar now has a 
new Eng. news broadcast on Tuesday, Thurs- 
day, and Saturday at 1730-1740 on 11,895, 7171, 
and 5960 kc. Reports go to: Radiodiflusion 
Federate De L'Aof, 58 Avenue de la Republique, 
Dakar, Senegal, F.W.A. An International Re- 
ply Coupon is required. (104) 

Germany-R. Deutsche Welle, Cologne, is 
operating on the following new schedule: 1700- 
2000 to South America and 2030-2330 to N.A. 
on 15,375 and 11,795 kc.; 0200-0500 to the 
Far East, N.Z., and Australia on 21,650 and 
11,795 kc.; 0930-1230 to Near East on 21,490 
and 17,815 kc.; and 1300-1600 to Africa on 
17,815 and 15,275 kc. (JA, AR, RS, 61, 330) 

Greenland-Gr¢niands Radio will have no 

cn 

- QUAL' KITS -- -- -- -=r 
'AREL.,, . rM-,,;,,,".......114....1.--r 

1"11 I 
, __ 

AN d - EASIE5T! - yo' d, O" 
YHi-Fi Amplifier . `J Hi -Fi AM -FM Kit 528.50 Tuner Kit $28.95 And they have the finest features and specs. Fully Illustrated step- by-step 28 -page manual makes assembly a snap! WRITE FOR FREE CATALOG! 1047n for new Federal Tax. 

319 Church Street 
QUALI 

DDept. 
LP 4TRONICS 

New York 13, N. Y. 

Always say you saw it in-POPULAR ELECTRONICS 



xmsns in the s.w. bands during 1958, accord- 
ing to a letter from the station. The only 
outlets are from Godthab (570 ,kc.), Godhavn 
(650 kc.) , and Frederikshab (630 kc.) . The 
s.w. outlet formerly was on 9526 kc. (7) 

Guatemala-TGNA, Guatemala City, has 
an Eng. religious program at 2200-2345 on 
5952.5 and 9668 kc. Other outlets are on 
11,850 and 720 kc. The stations on 15,100 and 
17,870 ke. are inactive. Spanish broadcasts 
from TGNA were noted at 0730-2200 (replac- 
ing 0730-0900 and 1730-2200) . (WD, JF, JM, 
196, 223, 348) 

Honduras -R. Morazan, HRNQ, Tegucigal- 
pa, moved from 6200 kc. to 6086 kc. and is 
being well heard at 1900-2300. (AN, 100) 

India -All India Radio, Delhi, has Eng. 
newscasts on 15,105 kc. at 1045, on 11,710 and 
9595 kc. at 1445 (to United Kingdom) , and on 
17,850 and 15,105 kc. at 2130-2145. (348, 400) 

Iraq -Baghdad has a new high -power xmtr 
on 6190 kc. that is being noted well in Arabic 
at 2255 s/on, in parallel to the new 7180-kc. 
channel. (100) ' 

Italy -Radio Roma operates to N.A. at 
1930-1950 with Eng. news and music and from 
1950 with French to Canada on 15,400 and 
11,905 kc. Reports go to Radio Roma, P. O. 
Box 320, Rome, Italy. (CK, 286) 

Kashmir -R. Kashmir, Srinigar, has moved 
from 4860 kc. to 3277 kc. and operates in 
Kashmir'i,-Ur'du, and Eng. at 0930-1230. Eng. 
news at 1030. Stateside listeners won't stand 
much of a chance of hearing this but reports 
from Europe indicate fairly good reception. 
Before the change of frequency, the station 
was noted on the West Coast at about 0830 
with All -India Radio relays at times. (31, 
61, MEC) 

Liberia-ELWA, Monrovia, is being tuned 
in western states as follows: 1100-1430 on 
11,980 kc. with Eng. news at 1300; 0000-0130 
on 11,980 kc. with Eng. to 0100 and French 
to s/off; 0145-0230 on 4770 kc. with Eng. news 
at 0200 and fade-out by 0230. (400) 

Libya -Radio Tripoli is heard weakly from 
1428 but with a better signal at 0015 s/on to 
0100 s/off. This xmsn is also in Arabic. 
(AN, 166) 

Luxembourg -R. Luxembourg, Villa Louigna, 

Henry Lehmberg, Fcastervillc, Pa., uses a Hammar- 
lund HQ -120 receiver and a RME DB-22A presclector. 
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SNOT Tv JllOUll1Ms'T 
With H. G. Cis'n's Copyrighted RAPID 
"TV TROUBLE SHOOTING METHOD" 

Without experience or knowledge, this guaranteed now method 
of servicing TV sets enables you to DIAGNOSE TV troubles as 
rapidly as an expert. NO THEORY -NO MATH -you can locate 
all faults in record -breaking time regardless of make or model. 

"TV TROUBLE SHOOTING METHOD" is the most valuable 
aid to TV servicing ever written. Be a TV Trouble Diagnosti- 

M Sian. Increase your present earnings. Open your own t'rolitable 
Business or get a high -paying skilled job. 

It's all in this book . . 

Nothing more to Pay -Nothing else to Buy 
Alphabetically listed are 85 picture troubles, over 58 raster and 

17 sound troubles. By this uniqu_ copyrighted method you know 
EXACTLY WHERE the trouble is: plus step-by-step instruc- 
tions, including 69 It.\I'ID CHECKS, help to find faulty part. 

13 IMPORTANT PRELIMINARY CHECKS NEED NO IN 
STRUMENTS! Of the 69 Rapid Checks, OVER 65 ALSO 
REQUIRE NO INSTRUMENTS' Rapid checks include emer- 
gency cheeks for distorted pictures, defective tubes including 
I'IX tribe, plus 57 others. ALL EXPLAINED IN SIMPLE 
LANGUAGE, PERFORMED WITHOUT INSTRUMENTS. 
MANY CHECKS USE THE PICTURE TUBE AS A GUIDE. 

II. G. C1sin, the author, is the inventor of the AC/DC midget 
radio. Ile licenses IICA, AT&T. etc. Ile has also trained thou- 
sands of technicians now owning their own prosperous TV service 
organizations or holding highly paid TV positions. Ms years of 
experience are embodied in this remarkable new book. 

Guaranteed Money Back in 5 Days if Not Satisfied! 

ABSOLUTELY FREE with each der: Your choice 
of Oslo's newest books: BASIC ELECTRICITY - 
Vol. 1 or TV -RADIO TUBE SUBSTITUTION 
GUIDE. These ell for 50e ea. ACT NOW -get 
2 books postpaid at cost of only one! 

IV RUSH COUPON NOW! 

Post- 
paid 

H. G. CISIN, Consulting Engineer -Dept. P-32 
Amagansett, N. Y. 
Enclosed find SI. Rush Trouble Shooting Method and free book 
marked above ill not marked Basic Elec. wilt he sent). 
Nance 

Address 
City 2.one State 

ORDER by MAIL and SAVE! 

TV PICTURE TUBES 
10BP4 $ 7.95 16W P4 $15.20 17TP4 $19.30 21EP4 _$14.95 
12LP4 8.95 16TP4 10.95 19AP4 19.30 21FP4 15.95 
14B/CP4 9.95 17AVP4 15.20 20CP4 13.90 21WP4 17.30 
16DP4 14.95 17BP4 10.95 20HP4 17.95 2IYP4 15.95 
16EP4 15.90 17CP4 17.00 21AP4 22.10 212P4 14.95 

16GP4 15.90 17GP4 17.60 21ALP4 20.95 24CP4 23.95 

16KP4 10.95 17HP4 13.60 21AMP4 19.95 24 D P4 26.95 
16LP4 10.95 17LP4 13.60 21ATP4 20.95 2/E P4 39.95 
16RP4 10.95 I7QP4 11.95 21AUP4 20.95 27 R P4 39.95 

27. -Ii moot, guarantee -all others I year. A tuninised Tubes 
55.00 more than above prices. These prices me determined to 
include the return of a, acceptable similar tube under vacuum. 

ALL PRICES FOB CHICAGO, ILLINOIS. Del osit required, 
when old tube is not returned. refundable at ime of return. 
2W. deposit required o, COD shipments. Old tubes must 
be returned prepaid. Vu ship anywhere. 

WRITE FOR COMPLETE LIST. 

-PICTURE TUBE OUTLET - 
3032 MILWAUKEE AVE., CHICAGO 18, ILLINOIS 

Dlekens 2-2048 

'NOW! .TINY: TRANSISTOR BATTERY 
Sealed mercury battery makes possible 
smaller -than -ever transistor radios. Only 3L" 
in diameter, /" high. yet gives long life. 1.3 
volts but can be stacked for ANY voltage! 
Two batteries for just $1. Send cash, check 
or NI. 0. to: 

MINI -POWER 2259 Worrensvtlle,Clevelond 18, Ohio 
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Shrinks Hemorrhoids 
New Way Without Surgery 

Science Finds Healing Substance That 
Relieves Pain-Shrinks Hemorrhoids 

For the first time science has found a new healing substance with the astonishing ability to shrink hemorrhoids and to relieve pain-without surgery. 
In case after case, while gently relieving pain, actual reduction (shrinkage) took place. 
Most amazing of all-results were so thorough that sufferers made astonishing statements like "Piles have ceased to be a problem !" 
The secret is a new healing substance. (Bio- Dyne )-discovery of a world-famous research in- stitute. 
This substance is now available in suppository or ointment form under the name Preparation H.* Ask for it at all drug counters-money-back guarantee. 

*Reg. U. S. Pat. Office 

LEARN 

RADAR MICROWAVES 
COMPUTERS 

TRANSMITTERS 
CODE TV RADIO 

Phila. Wireless Technical Institute 
1533 Pine St. Philadelphia 2, Penna. 

A Non -Profit Corp. Founded in 1908 
Write for free Catalog "P" 

- TV TRAINING - 
We will train students at home for rood paying lobe available in RADIO -TELE VISION. A bright future nod security await, you in feet growing field of RADIO ELEVISION. Von marl almost immediately to make $25 to 360 per week extra repairing sets in epos, time. Practical experience with equipment we Band. FREE 
particular,: NO OBLIGATION. Age and education no handicap. 

VIDEO CRAFT, 
Suite 201-4 No. 8th 5t., 5t. Louis 1, Mo. Dept. PE 

ROAD TO RICHES 
You can be the next uranium mil- 
lionaire! Government guarantees 

huge bonus! PRI Instruments from $29.95. 
See your local dealer today! FREE CATALOG! 

Write PRI, 4223 PT W. Jefferson 
Los Angeles 16, California 11~111 DEALERS WANTED 

WANT A BETTER JOB: BECOME AN 
ELECTRONIC ENGINEER 

ONLY 32 MONTHS TO EARN A BACHELOR OF 
SCIENCE DECREE IN ELECTRONICS ENGINEERING 

Class enrollment limited to allow for individual Instructions. Chartered by state of California. Nonprofit -nonsectarian, eo educational-established 26 years. 
APPROVED FOR VETS-ENROLL NOWT 

SEND FOR FREE CATALOG 
PACIFIC STATES UNIVERSITY 

1516 S. WESTERN AVE. Dept. M LOS ANGELES, CALIF. 

126 

is noted on 6090 kc. with religious and mu- 
sical programs in Eng. to England until 1930 
s/off. (324) 

Madagascar-The latest schedule of Radio 
Tananariva is: French network-at 2230-0030, 
0400-0600, and 1000-1430 weekdays and 2300- 
0245, 0330-0600, and 0915-1430 Sundays on 
9515, 6172, and 3232 kc. (3232 kc. is 5 kw., the 
others 1 kw.) ; Malgache Network-at 2230- 
0000, 0320-0530, and 0900-1200 weekdays and 
2300-0045, 0330-0600, and 0900-1200 Sundays 
on 7155 and 3386 kc., both 1 kw. (MEC) 

Malaya-British Broadcasting Corporation 
Far Eastern Service, Singapore, is noted on a 

SHORT-WAVE ABBREVIATIONS 
anent-Announcement 
BBC-British Broadcasting Corporation 
Eng.-English 
ID-Identification 
kc.-Kilocycles 
m.w.-Medium wave (broadcast band) 
N.A.-North .America(n) 
N.Z.-New Zealand 
QR11-Station interference 
QSL-Verification 
R.-Radio 
s/off-Sign-off 
s/on-Sign-on 
VOA-Voice of America 
xlnsn-Transmission from station 
xmtr-Transmitter used by station 

new channel of 11,780 kc. at 0615 with BBC 
news relay. (158) 

Radio Malaya, Singapore, 9650 kc., is tuned 
from 0815 with classical music but covered by 
the VOA -Honolulu outlet from 0825. (166) 

Morocco-Radio Sebaa-Aioun, Rabat, has 
been tuned on 5968 kc. from 0225 in Arabic 
to 0330 s/off. Listen carefully for the Arabic 
ID Huna Sebaa-Aioun Maroc. (61) 

Norway-R. Norway, Oslo, is heard daily to 
Norwegians Abroad at 0600-0700 and in the 
Home Service at 0700-0720, Sundays with 
"Norway This Week" in Eng. at 0700-0725, all 
programs on 11,735, 15,175, 17,825, 21,760, and 
25,900 kc. (CO) 

Pakistan-R. Pakistan, Lahore, is on the air 
with three xmsns as follows: 4807 kc. at 2100- 
2230 weekdays, 2100-0030 Saturdays; 7225 kc. 
at 0130-0330 daily; 7096.6 kc. at 0630-0815 and 
4807 kc. at 0830-1200. The xmtr used on 4807 
kc. is a 1 -kw. RCA unit. (MEC) 

Karachi is being heard on the following 
channels: 15,280 and 11,915 kc. at 1030-1045 
with dictation -speed Eng. news; 15,335 and 
11,885 kc. at 1930-2015 and 2045-2200 with 
Eng. news at 2000 and 2130; 21,580 and 17,750 
kc. at 2245-2345 in Urdu; and 11,674 and 9705 
kc. at 1315-1400 with Eng. news being broad- 
cast at 1330. (400) 

Another new outlet for Karachi has been 
noted on 15,155 kc. at 0845-1015 with a Home 
Service relay. (100) 

Portugal-Lisbon is now using 6374 kc. for 
the 1300-1900 Home Service relay, replacing 
11,996 kc. (100) 

Spain-Radio Nacional Espana, Madrid, has 
returned to 9363 kc. in the N.A. service at 
2215-2250, 2315-2350, and 0015-0050, and has 
vacated 9585 kc. for the time being. The 
9363-kc. channel is dual to 6130 kc. (EL, AN, 
MR, DS, 59, 61, 192, 223, 298, 333) 

Another xmsn is noted from the Voice of 
Alway4 say you saw it in-POPULAR ELECTRONICS 
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$7497 

Stock No. S-308 

IIIIIIIIII IIIIIIIIIII 

A . $. 38 -t Smant Tún. : l:Saué 5.3 
UNIVERSITY UXC1122 

Diffaxial Speaker System 

Famous "Fabled -¡loro'' design. 
Constructed of henry %'f wood and 
braced internally. For corner or wall 
use, Iteaut iful hand rubbed mahog- 
any iinieh. 

The University Speaker is the 12" 
Ditfaxial with the Ilitfusicoue hlgh- 
frcquency element. 1000 cycle cross- 

over. Superb reproduction across 
entire audio range. 25 watts nm Put. 
ti agnel is full pound Alnico V. 8-10 

ohms. Sine 21" high, 151,5" wide. 
11ix" deep. Shipping weight 31 lbs. 

FAIRCHILD 225A MICRADJUST CARTRIDGE 

$3750 
Stock No. 

XC-65 

Perfect. for Collaro changer bill designed 
for all changers. Response 20-20.1)00 rio. 
Output 5 millivolts. Enuillped with genuine 
hand polished 1 mil diamond stylus for 1.1' 

records. 

SPECIAL-Collaro Ile -410 Changer with 
Fairchild 228, diamond cartridge. Iteg. 
$78.17 Value. 
Stock No. RP -124 562.00 for both 

. has combined the Bogen DB-115 amplifier, University UXC-122 
Diffaxial speaker in the University enclosure, New Collaro RC -440 
4 -speed Automatic Changer and Fairchild Micradjust 225A diamond 
cartridge. You save $53.38 by ordering from Olson. Brand new, 
1958 merchandise in factory sealed cartons. 

Individual components may be ordered separately. Every unit is 
fully guaranteed by the manufacturer and Olson. 

,1 W COLLARO RC -440 
4 Speed Automatic Changer 

l'he famous "Made -in -Eng- 
land" Coronation series featur- 
ing fully automatic intermixing $4067 of 7", lo" and 12" records. Pick- 
up arm equipped with plug -In 

Stock No. head and takes all standard car - 
RP -110 I ridges. 31olnr shaft polished 10 

Less Base and Car- .ubu110116" precision. Il ear)' rim- tridge-See below. weighted turntable mat, reject 
lever. automatic shut-nlr. flays all 184.:. 33%, 45 
& 15 111'51 dices- Handsome SI anion and (:old Offish; 
size 12 x 13t4": requires Y' above & 2°h" below 
moonting hmlyd. 1111-120 V. Al'. 00 cycle. Shipping 
weight 15 lbs. 

Send for FREE Olson Catalog 
Thousands of terrific bargains in Hi -Fi, TV. Elec- 

tronics. Great values in Nationally advertised brands 
for the Ham, Equipment builder, Engineer, Tinkerer, 
Serviceman and Hobbyist. Send for year FREE copy 
today. 

BOGEN R-260 AM -FM TUNER 

Stock No. AM -43 

$8995 

l'ompanlon tuner to Bogen 
DE -115. \latches 111 appearance. 
Can also be used on any Other 
type oh amplifier. The Rogtu 11-260 
'Tuner features selfa ili vi ly and se- 
lectivity never before possible. 
Easy to Dine. .lust spin tile IIY- 
whetl driven Iamb. 

Equipped with built-in an (null 
Other features include A 'domatie 
I requeney Control and Automatic 

less enclosure Volume Cone rol. Ilas 7 tubes plus 
Sec below for I' rl'f liter. 

enclosure prices. Shown above will) Illahogany lilf- 
hired metal enclosure but Tuner is sold Iras enclosure. 
Sign 11% x 10% x 451". 115 V. Al'. 60 cycles. Sipping 
weight 12 lbs. 

BOGEN DB-115 Designed to meet the needs of critical a 
15 WATT AMPLIFIER diophiles who want a versatile l5 -watt a 

$7995 
puller with extremely low distortion. Fre- 

less queney response IS to 30.000 cps. Equipped 
nelosure noith built-in encamp and enualized inputs for 

tuner. tape recorder, television and all phones Stock No. AM -42 with magrelic. ceramic or crystal cartridges. 
See below for Equipped will, separate bass and treble 

Enclosure prices controls. 3 -position record equalizer. 3-posl- 
lion loudness contour selector, separate 

"hiss" and "rumble" tillers and volume control. Has built -In 3- 
pusi11nn Speaker Sele-tion Switch for selecting either or both of two 
Speakers with automatic impedance match. Shown with mahogany 
finished metal enclosure lull amplifier is sold less enclosure. Size 
115í 5 101/4 s 4Vn". I IS V. ao c-. AC. Shipping weight 16 Ills. 

tb 
Bogen D B115 

£ Amp. 
U irloersity 
Speaker & 
Enclosure. 

r Collaro Chang - 
er w/Diamond 
Cart. 

OLSON PRICE 
ONLY 

h$119» 
Stock No. 

AS -320 
pc ° '.c:.,ra>.,;Tm r 

See and Hear . AKRON 73 E. Mill St. 
CHICAGO 4101 Milwaukee Ave. 

Every unit shown, plus the CHICAGO 123 N. Western Ave. 
complete Bogen line is CLEVELAND 2020 Euclid Ave. 
available at any one of our PITTSBURGH 5918 Penn Ave. 
seven stores listed at MILWAUKEE 423 W. Michigan 
right. BUFFALO 711 Main Street 

IT'S EASY TO ORDER FROM OLSON'S 
MAIL ORDERS TO AKRON, OHIO 

How to order: Order directly from this ad. For c e this order 
blank. Fill columns below with quantity desired, stock n mber, description, 
and price. You may send remittance with order (include enough for postage or 

e 
parcel post shipment). of you prefer SEND NO MONEY. Olson will ship 
C.O.D. and you may pay mail or expressman for merchandise and postage. 

MONEY BACK GUARANTEE: Everything you order from Olson Please- 
is guaranteed as advertised. If you areo not more than satisfied, Minimum 
you may return merchandise for cash refund. Order $5.00 

Quan.l 
NStumock ber DESCRIPTION Prier TOTAL 

1 bgBe O4vt>L azia?oyr- 

ACCESSORIES FOR YOUR HI-FI SYSTEM 
AMPLIFIER ENCLOSURE. Mahogany finished steel fits 
both Bogen DB-115 amp. and R-260 tuner. $7.00 Olson's Stock No. CA -38 e 

CHANGER BASE FOR COLLARD. 
Olson's Stock No. CA -59 $4.01 
45 RPM SPINDLE ADAPTER. 
To play 45 RPM discs. 
Olson's Stock No. RP -109 $3.23 

April, 1958 

P-48 

NAME 

ADDRESS 

CITY ZONE STATE 

Total 

Add 
Postage 

Total 
Amount 

P48 FORGE STREET 
AKRON 8, OHIO 
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TUBES TESTEiD 
U FIRST P 
GUARANTEED 

042 .80 5BP4 3.00 6806 1.19 7Q7 .79 
0132 
083 

.72 

.82 
2C22 
7193 

20/91 
20/51 

6BQ7 
6C4 

.99 

.49 
12AT6 
12AT7 

.59 
.79 0C3 

OD3 
.84 
.80 

4344 
1634A 

1.98 
2/51 

6C86 
6C06 

.69 
1.49 

12AU7 
128V6 

.69 

.59 0Z4 
1AX2 

.50 

.98 
CK722 
5U4 

.99 

.59 
6H6 
6J5 ' 

.59 

.59 
12A6 
12AX4 

.59 

.79 
1B3 
11.4 

.78 

.82 
5V4 
5Y3 

.89 

.59 
6J6 
6146 

.59 

.59 
12AX7 
128147 

.79 
.89 

1114 
185 

.78 

.78 
6AB4 
6AC7 

.59 

.79 
6147 
61.6 

.79 
1.19 

12BY7 
125A7 

.89 

.69 154 
155 

.78 

.68 
6AG7 
6AH4 

.97 

.89 
654 
65A7 

.59 

.79 
125147 
125117 

.69 

.69 1T4 
1U4 

.69 
5/51 

6AH6 
6885 

.95 

.69 
65117 
6SJ7 

.69 

.69 
12507 
14A7 

.69 

.69 1U5 
1X2 

.59 

.66 
641.5 
6AQ5 

.59 
.66 

6587 
691-7 

.69 
.69 

19BG6 
251306 

1.69 
1.29 2D21 

2X2 
.68 
.48 

6A55 
6416 

.75 

.49 
65117 
65Q7 

.69 
.59 

2526 
35C5 

.79 

.59 3A5 
954 

.69 
10/51 

6AU4 
6AU6 

.89 

.59 
674 
678 

1.19 
.98 

351.6 
35W4 

.59 

.59 955 
957 

.33 
.30 

6AX4 
6BA6 

.79 
.59 

6U8 
6V6 

.98 

.59 
35Z5 
5045 

.55 

.69 1619 
1625 

4/$1 
.29 

6BC5 
613E6 

.59 

.59 
6W6 
6X4 

.79 
.39 

SOBS 
5005 

.79 

.69 1626 
1629 

5/51 
4/51 

6BF5 
6BG6 

.79 
1.49 

748 
7C5 

.79 

.79 
501.6 
75 

.69 
1.00 807 

808 
1.15 
.89 

60K5 
68L7 

.89 

.99 
717 
718 

.79 

.79 
76 
77 

5/$1 
5/$1 5BP1 3.98 6BN6 .89 7N7 .79 10Y 3/$1 

SPECIALS 1 "TAB" That's A Buy 1 SPECIALS 
TRANSISTOR MIN. TRANSFORMERS MATCHED SET AUDIO Hill 
INPUT & OUTPUT (Mfgr. cost $9), SPECIAL per pr. $2 TRANSISTOR MIN AUDIO INP U'r HIFI SPECIAL. $1 
161)76 -AN (AC) COOL THAT TUBE. TRANSISTOR or EQUIPAIENI'; 
TAPPED for 6&12VAC operation $1.25 @, 3 for $3 
AN -METER 30 VDC/ 2W ACCY/ 2" SQ or RD mtg. $1.98 @ , 3 for $5 MINIATURE METER 1MADC/29$ACCY. Rd. or Sq. 911g...$3.89 
BC57/4to5.3mcs Tested $4.95; BC457 AS IS $1.39 
BC458/5.3to7mcs Tested $5.95; BC458 AS IS... ..... $1.98 
ARC5/T19/3W4mcs 'Tested $6.89; AN-ARR2RCVR A5 15 61.89 
SLIM JIM HIGain Dynamic Mike & Tile Stand & xfmr $3.98 
RELAY 4PDT 12tO24VDC miniature Type $1 H. 8 for $5 
RELAY 4P/2N0&2NC/lftto28VAC Min Type. 51 @, 6 for $5 
BRONZE Hvy Duly 115V/66)cy Synehro Selsyns 2 for 99 
TRANSMITTING HiV Mica 006@ 250UVwkg Capacitor 7 for $1 
TLA Type Oil upright 4 mfd/6OÚ WVDC Capacitors 3 for $2 

CIRCUIT BREAKER 3AG FUSES 3.5,7.10,15&20amp 3 for $1 
SNOOPERSCOPE 2" TUBE & DATA $50 Value, $4.75 @, 2 for 59 
CIRCULAR SLIDE RULE Equly 12" Rule Data & Case $1 
THERMO-REGULATOR 105&32 DegF/Sens Mercury Type.. $1 
RUBBER STAMP 8 Rows/Oto9/18pt Type NEW Reg $4, Spc1 $1 @ 
EVEREADY TYPE 2 cell SEARCHLIGHT less batteries...2 for $1 
MICROSWITCH B-1/S.P./30amp CASED&ARC/magnet. .6 for 51 
NEW T30 THROATMIKE Reg $5 SPECIAL......$1 @, 3 for $2 
bViEDISH STEEL WOOD SAW 
THOR IA" JACOBS CHUCK B.B. DRILL 

NEST 
$20 V16AALUE $13lue 

4 for $10 
H. 2/$10 

"TAB" -for -KITS! -from -"TAB" 
Each "TAB" Kit Contains the Finest Selection of Top 

Quality Component. In the Moat Popular Values and Sizes 
Kit 35 
Klt 10 
Kit 75 
Kit 150 
Kit 45 

Precision Resistor. 
Switches 
Resist ins 1/a, 1, 2W 
Carbon Resistors 
Panel Lamps 

Klt 40 Insulator 
Kit 35 Power Resistors 
Kit 75 Mica Condensers 
Kit 5 Crystal Diode. 
Kit 250 ft. Hook Up Wire 

Kit 
Kit 

12 
15 

Electrolytic Cord's 
Volume Controls 

Kit 100 Fuses, asstd. 
Kit 100 Ceramic Condensers 

Kit 
Kit 

36 
65 

Tube Sockets 
Tubular Condensers 

Kit 150 
Kit 6 

Coil Forms 
Crystals & Holders 

Kit 500 
Kit 10 

Lugs & Eyelets 
Bathtub Oil Cord's 

Kit 65 
Kit 5 

Inductors & Coils 
Microswitehe. 

Kit 
Kit 

5 
10 

lbs. Surprise Package 
Transmit Mica Condo 

Kit 10 Wheat Lamps 
Kit 3 Transistor Xf mers 

Order Ten Kits Each one of the Above 00. We Ship Elevenl I I KITS ONLY 

BATTERY CHARGER KIT 2 to 4 Amps. CHARGES 2-4.6 4 
12 VOLT BATTERIES. KIT BCK-1 SPECIAL $9.95 

NEW "TABTRON" SELENIUM RECTIFIERS 
FULL WAVE BRIDGE 

Dated -One Year Guarantee 
18VAC/14VDC-1 Amp. $1.40; 2A $2.00; 3A $2.90; 
4A 53.50' 6A $3.95; 10A 55.85; 12A $7.20. 
36VAC/2VDC-1 Amp. $2.80; 2A $3.40; 3A $4.10; 
4A $6.40; 6A $7.70; 10A $11.35; 12A $14.25. 

18 VOLT @ 8 AMP. DC PARTS PACKAGE, CONTAINS BRIDGE 
RECTIFIER & 18 to 24V/6 AMP TRANS. 115 VAC INPUT, 
$20 Value. Delivers 14 to 20 VDC, Ideal R.R SPECIAL $11 

"TAB" FINEST HI-FI RECORDING TAPE 
7" Reel -1200 Ft. Per Reel 

$1 r45 Lots 
Sold on Money Back Guarantee 'P of 6 

Highest yualtty HIFl Precision Coated & Slit. 
"ERIN" MFGR & PROCESS, quality controlled, constant output 
Noise FREE, Splice FREE Plastic Tape. Freq. 71/s IPS, 40-15KC 
Oxide-Wndln "TAB" @ $1.59 ea.; 3/$1.50 ca. 

New 1st Quality "MYLARb' 2400 Ft.7" Reel 
"ERIN" GLOSS & PROCESS RECORDING TAPE $4.49 @ 3/$12 

Registered One Year Gtd. Replacement Needles 
Single Diamond $8; Dual Dia $15; Dia-Sapphire $9 @ 

Please Send Cartridge Name & Number Postpaid 48 States 

NEW IMPROVED "TAB" HI -F1 SPEAKERS! 
15" TRIAX, 25 WATT/20-20000 CYCS. #F15H3X $37.50 
12" TRIAX, 20 WATT/40-20000 CYCS. Jr F1243X 28.50 
12" COAX, 20 WATT/35-18000 CYCS. EF1242X 22.00 

6" MIDRANGE 25/50 WATT Gtd Best. 5F6M 22.00 
B4UBUY C "TAB" FOR ALL Hi -Fill! 

50 WATT Hi -Fi Kit Latest Design 20 to 100,000 Cyoles...$53 
60 WATT Hi -Fi Amp & Preamp Kit 20 to 60,000 Cycles...565 

"TAB" TERMS: Money Back Gtd. (cost of 
mdse. only), $2 min. order F.O.B. 
H.Y.C. Add shin. charges Or for 
C.O.D. 250:0 Dep. Prices shown are 
subject to change. 

WRITE 4 CATALOG: OUR 12TH YEAR IN BUSINESS 

111 DP Liberty St. New York 6J, N. Y. 
Rector 2.6245 
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Spain at 1545-1800 with Erlg. news and music 
at 1545, French to 1620, German to 1640, then 
into Spanish. (234) 

Sudan -According to a recent letter from 
N. A. Khangi, Controller of the Sudan B/C 
Service, new studios and xmtrs are presently 
under construction and should be inaugurated 
by July, 1958. No further details were sup- 
plied. (MEC) 

Surinam -R. Surinam, Paramaribo, is being 
heard very well on 15,406 kc. at 2000 with 
American pop records and the ID Radio Suri- 
nam. (286) 

Sweden -R. Sweden, Stockholm, has two 
sessions to N.A. daily, at 0900 on 17,840 kc. 
and at 2030 on 11,810 and 9620 kc. Both pro- 
grams consist of news and comments. (303) 

Syria -The Syrian B/C Service, Damascus, 
is heard well with Eng. news at 1515-1530 on 

SHORT-WAVE CONTRIBUTORS 
John Arendt (IA), Aurora, Ill. 
William Donoghue (WD), West Chester, Pa. 
Doug Ferris (DF), Bakersfield, Calif. 
John Fredricks (IF), Yakima, Wash. 
Chuck Gilmore, Jr. (CG), Boston, Mass. 
Bob Kinnear (BK), Cornwall, Ontario 
Chuck Kershner (CK), St. Albans, Vt. 
Earl Lafon (EL), Oklahoma City, Okla. 
Joseph Merritt (131), Atlanta, Ga. 
R. M. Mainwaring (RDI), Woodhaven, N. Y. 
A. R. Niblack (AN), Vincennes, Ind. 
Bob Palmer, (BP), Spokane, \Vash. 
Chris Pamataitis (CP), Chicago, Ill. 
Adolf Roehl (AR), Torrington, Conn. 
Mike Reagan (MR), Cincinnati, Ohio 
Bill Schmidt (BS), St. Joseph, Mich. 
David Schob (DS), Chicago, Ill. 
Riley Sundstrom (RS), Stockton, N. J. 
Dave Thomas (DT), Proctorville, Ohio 
Sherman Warner (SW), Honolulu, Hawaii 
Stanley Zagaski (SZ), Norwich, Conn. 
Bill Flynn (7), Pittsburg, Calif. 
Gordon Nelson (31), Inglewood, Calif. 
Grady Ferguson (59), Charlotte, N. C. 
John Beaver (61), Canon City, Colo. 
Roger Legge (100), McLean, Va. 
Ell Kowalski (104), Philadelphia, Pa. 
Bob Derabertis (126), New Hyde Park, N. Y. 
Albert K. Saylor (158), Quantico, Va. 
George Cox (166), New Castle, Del. 
Danny Ferguson (192), Columbia, S. C. 
Richard Woodyatt (196), Scranton, Pa. 
David Crockett (223), Winston-Salem, N. C. 
Jack Hughes (234), Montreal, Quebec 
Maurice Ashby (286), Wichita, Kansas 
Robert Miller (298), Philadelphia, Pa. 
Hank Reixach (303), Springfield, Md. 
Denny Avers (313), Keyser, W. Va. 
Richard Miller (324), Englewood, N. J. 
Cleveland Billey (330), Mahaica, British Guiana 
Ken Bakhaus (333), South Lyon, Mich. 
James Bannister (336), Brampton, Ontario 
Glenn Cuthrell (348), Maxton, N. C. 
August Balbi (400), Los Angeles, Calif. 
A Middle East Correspondent (DIEC) 

15,165 kc. Reports go to the SBS at Rue de la 
Victoire, Damascus. (348) 

Tahiti -News and music from the South 
Pacific can be heard over R. Tahiti, Papeete, 
6135 kc., at 0230-0245 daily. S/off is at 0245 
in French. This one. usually has a strong 
signal with little or no QRM. (CP, 298) 

Silent Station -Regular readers and con- 
tributors to this column will be saddened by 
the news of the death of Bill Berger, reporter 
No. 8, Fairfax, Oklahoma. Bill passed away 
unexpectedly while attending the University 
of Oklahoma. Our sympathy is extended to 
his parents, Mr. & Mrs. Roy Berger. -(IN-- 
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ICS 
BAR AIN BASEME T 

SAVE ON THESE SPECIAL BUYS'OF THE MONTH H 

METAL LOCATOR ENTHUSIASTS 
This ix far you . RC -1141-C amplifier, the electronic heart 
of the famous SCR -1325 mine detector. This unit is brand new 
with 2-1N5 and 1-106 vacuum tubes, in steel carrying case with 
handle; net weight with batteries is only 10 pounds. It operates 
from internal batteries (not included) and is complete with 
schematic diagram of the whole SCR -625 detector set. Case 
measures 14" by 6" by 5" including hinged cover. operating 
panel hinges out for easy access to Interior shock mounted chassis. 
This is a 1000 cycle fixed frequency amplifier, brand spanking 
new, and a once -in -a -lifetime bargain at $5.95. Set of 3 spare 
vacuum tubes $1.00. Shipping weight 12 pounds. 

Write for free government surplus bargain bulletin 

JOE PALMER. P. 0. Box 6188 CCC, Sacramento, California 

RADIO CONTROL Headquarters 
For model airplanes, boats, cars, etc. FREE CATALOG "P.' 
No operator's license required. FREE -SEND FOR FCC FORM 505 
Garage Door Radio Control Transmitting 6 Receiver Kits Available. 
R/C TRANSMITTER 6 RECEIVER KIT: 2724 sec. 5 watt 2 -Tube 
Simple Trance). 6 2 -Tube Rec. incl. Drilled Bases, $9.95 Wound Coil, Res., Cond., SIGMA Relay, Instrue ell 7 
SIGMA 4F RELAY: 8,000 ohm, $4.25; 6 Reed Relay.....14.95 
2-6V Battery Charger Kit $4.95 ................. wired 6.95 
R/C BOOKS: Model Control $1; Radio Control $1; Handbook 2.25 
CRYSTALS: 27.255 Mn. Petersen Z9A....$3.95; HOLDER .15 
TRANSISTOR RADIO KIT with Phone 6.95 
2" METERS. 0.1 Ma, 53.65; 500 M;croA. $3.95; 3 Ma 2.95 
Flash STROBOSCOPE 110 V AC, Range 900.14000 per Min.19.85 

RELAY CONTROL UNIT eel. $enºhive 10.000 ohm S;q- 
a Zel au (o1/ 

Choke, 
Thermal Bi- 

metal Strip. Heating,Neon Element, Z A dioCa Choke, Mnl 99e Alnico V Magnet, Neon Lamp, Resistors,ElcCapacitors. .only 
Tint Storage Cells, 21, 44.750 5 1(4.Moto.. ... .95 
RELAY: )(POI, 4,or3A5, IA G4, 4, SPO., .Trap s )FST .99 
RELAYS, lOK ohm, 2 Ma DC or 110V AC SPOT, 95C: SP57 .85 

GYRO ELECTRONICS 325-PY11A1.35r. Y 

HANDIE-TALKIE Basic Tranºmittor 6 Receiver cha.- $6.65 
sis. New, Wired, with Dual Tuba, 

RADIO CONTROL w"/' Mc. completa 
th Relay, Tube 6 

RECEIVER Small, 
Factory 

ootetl, Small, approK. 
c. 3 

BEFORE YOU BUY -COMPARE: (27.255 MC) 

R/C TRANSMITTER 
Molt 

q1; 
r Greatest Power -up to 5 watts input 

Greatest Distance -Range up to 3 sq. miles 
Gyro Magic Tuning Indicator -simplest tuning A 
Versatile -operates from 90.180 Volts "B" 
Complete 6 Guaranteed with Antenna. $".95 

Ready to Operate (less bttry) 517.95; Complete KIT 

GYRO ELECTRONICS NEW YORKN 

ARGONNE COMPONENTS FOR TRANSISTOR CIRCUITRY 
"ULTRA-MIN-ELEC" ULTRA MINIATURE ELECTROLYTICS 
2 MFD OR 4 MFD AT 6 VOLTS ONLY 5 .26 
8 -10 -OR 30 MFD AT 6 VOLTS ONLY $ .29 
50 MFD AT 6 VOLTS ONLY $ .31 
100 MFD AT 6 VOLTS ONLY $ .39 
2 -6 -10 -20 -OR 30 MFD AT 15 VOLTS ONLY $ .29 
50 MFD AT 15 VOLTS ONLY S .31 
100 MFD AT 15 VOLTS ONLY $ .45 
2 MFD OR 6 MFD AT 25 VOLTS ONLY 5 .29 
10 MFD OR 25 MFD AT 25 VOLTS ONLY 5 .31 
50 MFD AT 25 VOLTS ONLY $ .35 
CRYSTAL EARPHONE WITH CORD 6 TIPS ONLY 5 .99 
2N205 CBS POWER TRANSISTORS ONLY $1.29 
2N256 CBS POWER TRANSISTORS... s .. ONLY 51.44 
GENERAL PURPOSE PNP OR NPN TRANSISTORS ONLY 5 .49 
11/a -INCH PM SPEAKER ONLY $1.49 
11/a" SPEAKER WITH MINIATURE OUTPUT 

TRANSFORMER ONLY 52.18 
GROVE ELECTRONIC SUPPLY COMPANY 

4103 W. BELMONT AVE. CHICAGO 41, ILLINOIS 
INCL. POSTAGE -NO C.O.D.-SEND FOR ARGONNE CATALOG 
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FOR SALE 
"AUTOMATIC Garage Door Control"; standard parts, radio or post control. Complete instructions, exploded view, layouts, photos; $1.50. R -L Books, 5649 Costello, 
Van Nuys, Calif. Guaranteed! 
BUILD your own printed circuits. Instructions, Proj- 
ects, $1.00. Circuit Laboratories, Box 52, Norwalk, Con- necticut. 
GOVERNMENT Sells-Surplus Electronics; Walkie - Talkies; Test Equipment; Oscilloscopes; Radar; Sonar; Surplus Aircrafts; Boats; Jeeps; Misc.-You 
buy direct now from U. S. Government Depots at fractions of Army & Navy costs-Send for bulletin 
"Depot List & Procedure" $1.00. Box 8 -PE, Sunnyside 
4, New York. 
TELEVISION Sets $11.95 Plus Shipping. Jones, 147 
High Street, Pottstown, Pa. 
FREE-To hams, catalog and specifications on 50 an- 
tennas for all bands. Gotham, 1805A Purdy Ave., 
Miami Beach, Fla. 
TUBES -TV, Radio, Transmitting And Industrial Types 
At Sensibly Low Prices. New, Guaranteed 1st Quality 
Top Name Brands Only. Write For Free Catalog or Call 
WAlker 5-7000, Barry Electronics Corp., 512 Broadway, 
New, York 12N,N. Y. 
NEW! Pocket radio transmitter uses transistor. Plans 
25t . Complete kit only $7.98. Free literature on all our 
products available at factory prices. Springfield 
Enterprises, Box 54-E4, Springfield Gardens 13, N. Y. 
WALKIE-TALKIE chassis $6.98. See our display ad In 
this Issue. Springfield Enterprises. 
WALKIE-TALKIE. Build wireless portable radiophone 
for less than $10.00. Plans for variable frequency and 
crystal control types, only 50t; for both, including as- 
sembly photographs. Springfield Enterprises, Box 
54-E4, Springfield Gardens 13, N. Y. 
CITIZENS band radio plans fdr building your own 
receiver and information on transmitter design, FCC 
requirements, etc. plus special discount on type ap- 
proved transceivers. All for $1.00. Springfield Enter- 
prises, Box 54-E4, Springfield Gardens 13, N. Y. 
DIAGRAMS for repairing radios $1.00, Television $2.00. 
Give make, model. Diagram Service, Box 672 -PE, 
Hartford 1, Conn. 
EXPERIMENTER'S Item! Navy Surplus Altitude 
Meter, 0-4000 Ft. Basic range 0-6.5 milliamperes. 
New $1.79 or 3 for $5.00. Electronicraft, Bronxville 8, 
New York. 
GOVERNMENT Surplus Receivers, Transmitters, 
Snooperscopes, Parabolic Reflectors, Picture Catalog 
104. Meshna, Malden 48, Mass. 
ARMY Double Headphones $2.98 Supply, Bergen Box 
118, Jersey City 4, New Jersey. 
"15 TESTED One -tube Circuits" with catalog -25. 
Laboratories, 1131-L Valota, Redwood City, California. 
ELECTRIC Guitars, amplifiers, wholesale, free cata- 
log. Garvin PES, Covina, Calif. 
BUY wholesale! Discounts to 80%! Gifts, Appliances, 
Housewares, Tools, Watches, etc. Midwest, EP -156, 
Pontiac, Illinois. 
TUBES-Television, Radio, Guaranteed, Boxed, 75% 
off, Bell Electronics, 40 Canal, New York City 2. 

WANTED 
CYLINDER and old disc phonographs. Edison, Con- 
queror, Idelia, and Oratorio models. Berliner Gramo- 
phones and Zono-o-phones, Columbia cylinder Graph- 
ophones, and Coin -operated cylinder Phonos. Want 
old catalogues and literature on early phonos prior to 
1919. Will pay cash or trade late hi-fi components. 
Popular Electronics, Box 50, 366 Madison Ave., New 
York 17, N. Y. 

O/astille,d 
RATE: 50f per word. Minimum IS words prepaid. June 
issue closes April 4th. Send order and remittance to: 
POPULAR ELECTRONICS, I Park Ave., N. Y. C. I 

CASH Paid! Sell your surplus electronic tubes. Want 
unused, clean transmitting, special purpose, receiv- 
ing, TV types, magnetrons, klystrons, broadcast, etc. 
Also want military & commercial lab test and com- 
munications gear. We swap too, for tubes or choice 
equipment. Send specific details in first letter. For 
a fair deal write, wire or telephone: Barry, 512 Broad- 
way, New York 12, N. Y. WAlker 5-7000. 

CRYSTAL -Radio experimenters. Write to Hulet, 305 
Hope, Lakewood, New Jersey. 
MERCURY, Platinum, Silver, Precious Metals. Ores 
Assayed. Mercury Refiners, Norwood, Massachusetts. 

INVENTIONS :WANTED 
INVENTIONS wanted. Patented; unpatented. Global 
Marketing Service, 2420 -77th, Oakland 5, Calif. 

ELECTRICAL EQUIPMENT 
& SUPPLIES 

ELECTRIC Pencil: Engraves all Metals $2.00. Beyer 
Mfg., 10511-P Springfield, Chicago 43. 

SPECIAL SERVICES 
BOOK Manuscripts Considered for national distribu- 
tion. All subjects welcomed. New authors encouraged. 
Atten. Mr. Blythe, Greenwich Book Publishers, 489 
Fifth Avenue, N. Y., N. Y. 

50 MATH problems in electronics. Formulas and de- 
tailed solutions included $1.00. Ascot-School of Elec- 
tronics, Box 29092, Los Angeles 29, California. 

'CORRESPONDENCE . COURSES 
CORRESPONDENCE course in Radio, Television, Elec- 
tronics. Includes first class license preparation. Total 
price $72.00. Details free. No salesmen will call. Ascot 
-School of Electronics, Box 29092, Los Angeles 29, 
California. 

TAPE & TAPE RECORDERS 

TAPE Recorders, hi-fi components, tapes. Unusual 
Values. Free Catalog. Dressner, 69-02F, 174 St., 
Flushing 65, N. Y. 

RECORDERS, HiFi, Tapes. Free wholesale catalogue. 
Carston, 215-P E. 88 St., N.Y.C. 28. 

HIGHEST Trade -In Allowances Toward Ampex, Con- 
certone, Crown, Ferrograph, Presto, Pentron. Compo- 
nents. Accessories. Catalog. Boynton Studio, 10 -PE 
Pennsylvania, Tuckahoe, N. Y. 

DISCOUNTS to 50%, tapes, recorders, Hi -Fi, compo- 
nents, consoles, photograph equipment. Request 
specific prices only. Long Island Audio -Camera Ex- 
change, 3 Bay 26th St., Brooklyn 14-L, N. Y. 

$1.00 PLANS. Record stereo with any stereo playback 
recorder. Automobile FM. Organ Generators. Special 
circuits, etc. Free list from HI-FI Information, 2238 
N. San Antonio Ave., Pomona, California. 

' PLASTICS- 

NEW Liquid Casting Plastic, clear, color. Embed real 
flowers, coins, photos. New Manual shows fine things 
you can make at home and sell at big profit. Send 255. 
Castollte, Dept. D-125, Woodstock, Illinois. 
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I S OPPORTUNITIES T. 
HIGH Paying Jobs, Opportunities, foreign, U.S.A. 
All trades. Companies pay fare. For Information 
write Dept. 57N, National Employment Information, 
1020 Broad, Newark, New Jersey. 

BUY Wholesale! 25,000 Nationally Advertised Prod- 
ucts. Get Amazing Dealer Catalogs. Complete Details 
Free. American Wholesalers, 1841 -DA Levee, Dallas 
7, Texas. 

TO $100.00 Weekly. Sparetime, Home Operated Mail- 
order Business. Successful "Beginner's" Plan: Every- 
thing Supplied. Lynn, 10420-E National, Los Angeles 34. 

VENDING Machines-No Selling. Operate a route of 
coin machines and earn amazing profits. 32 -page cat- 
alog free. Parkway Machine Corporation, Dept. 12; 
715 Ensor St., Baltimore 2, Md. 

MAKE $25-$50 Week, clipping newspaper items for 
publishers. Some worth $5.00 each. Particulars free. Na- 
tional, 81 -PE, Knickerbocker Station, New York City. 

OPERATE profitable mailorder business! Write: 
Thomas Bond, 1637-X West Vernon, Phoenix, Arizona. 

NSTRUCTfÓN' 

ENGINEERING Degrees, EE Option Electronics earned 
through home study. Residence classes also available. 
Pacific International University (Operating as a Col- 
lege of Engineering only at present), 5719-J Santa 
Monica Boulevard, Hollywood 38, Calif. 

ELECTRONIC training course. Laboratory material 
included. Now $49.50. Sam Brewer, Couch, Missouri. 

CODE Courses designed and recorded by former U. S. 
Navy Radio Operator and R.R. Telegrapher. Both 
sides 7" 1200' reels. Learning to six W.P.M. or Six to 
sixteen W.P.M. $6.00 each, postpaid in U. S. Elham 
Inc., P.O. Box 98, Hawthorne, Calif. 

CODE Worries Over, 2 hour tape recorded courses un- 
equaled. Novice $6.50, Advanced $5.50, Both $11.00. 
Tapedcode, Box 31B, Langhorne, Penna. 

MAGNETIC Amplifiers: Used in missiles, atomic sub- 
marines and automation. Send $1.00 for simplified 
theory of operation. Box 8087, Long Beach 8, Calif. 

BEST Taped Courses Offered. 2 Hour Novice, Gen- 
eral, Technician, Advanced, Code or Theory Courses 
on Tape, $6.00 each. 1 Hour $3.50, Sample $1.50. Ridge 
Recordings, Box.15, Park Ridge, Illinois. 

MIGH,FIbELITY''1 
LEARN Hi -Fi installation and service. Lessons and 
complete Hi -Ft system furnished. Free details: W. E. 
Kelsey, 47 Delle Avenue, Boston 20, Massachusetts. 

DISGUSTED of "HI" Hi -Fi Prices? Unusual Dis- 
counts on your High Fidelity Requirements. Write 
Key Electronics, 120 Liberty St., New York 6, N. Y., 
EVergreen 4-6071. 

(;. `HELP WANTED 

JOBS on Merchant ships. Big Pay. Box 4092, Jack- 
sonville, Florida. 

...1 MISCELLANEOUS= 

"WINEMAKING: How to Make Bier, Ale." Illustrated. 
$2.00. Eaton Books, Box 1242-C, Santa Rosa, Cali- 
fornia. 
SONGPOEMS And Lyrics Wanted! Mall to: Tin Pan 
Alley, Inc., 1650 Broadway, New York 19, N. Y. 

ELECTRONIC Kits and Projects Constructed. Glenn 
White. Box 607E, Draper, North Carolina. 
SAVE Your Hair Through Exercise. Instructions $1.00. 
Bedard, Box 637-G, Detroit 31. 

DIAMONDS, Watches, Jewelry, Discount Catalog 25C. 
Walden -Jewelry, 1111 S. Main St., Bloomington, Illi- 
nois. 
SPEAKER Reconing: All Sizes, All Types-Write for 
Information and Prices. Factory Authorized Waldom 
Recoiling Stations. Laramie Electronics, 609 B So. 
Second, Laramie, Wyoming. 
DIAGRAMS: for burglar alarm system $1.00. Carlson 
Bros., 303 Ridgewood Ave., So. Minneapolis, Minn. 

GROWING .. . 

GROWING .. . 

GROWING .. . 

... by leaps dc lines 

Yes ... Consumer Response to 
sales messages placed in PE's 
classified section is greater 
than ever ... and still growing 
... as many new advertisers 
every month can attest to. 

POPULAR ELECTRONICS 
must be the place for your 
sales story. After all, it is the 
world's largest selling elec- 
tronics publication. 

For info on how to grow with PE: 

Martin Lincoln 

POPULAR ELECTRONICS 

366 Madison Avenue 

New York 17, N. Y. 

TRADE-IN TV, ship anywhere. Color sets $125, others 
$9 up. Write Justas Bros., Newport, Dela. 
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Model 76...._, 
Terms: $6.95 after 10 day - 

trial then $5.00 per month for 
4 months. 

5 

K . .111,r1{- 

Model 6704-....- $28.40 
Terms: $7.40 after 10 day 
trial then $3.50 per month for 
6 months. 

9ii o 

Model 
Terms: $12.50 after 10 day 
trial then $8.00 per month for 
5 months. 

FEATURES: 

SHIPPED ON APPROVAL 
NO MONEY WITH ORDER 

NO C.O.D. - - 
Superior's 

New 
Model 

Specifications 

CAPACITY BRIDGE SECTION 
4 Ranges: .00001 Microfarad to .005 Mi. 
erofarad; .001 Microfarad to .5 Micro. 
farad, .1 Microfarad to 50 Microfarads; 
20 Microfarads to 1000 Microfarads. Will 
also measure the power factor of all con- 
densers from .1 to 1000 Microfarads. 
V RESISTANCE BRIDGE SECTION 
2 Ranges: 100 ohms to 50,000 ohms; 
10,000 ohms to 5 megohms. 

Po SIGNAL TRACER SECTION 
With the use of the R.F. and A.F. Probes 
Included with the Model 76, you can 

-- 
IT'S A CONDENSER BRIDGE 

IT'S A RESISTANCE BRIDGE 

IT'S A SIGNAL TRACER 

IT'S A TV ANTENNA TESTER 

make stage gain measurements, locate 
signal loss in R.F. and Audio stages, lo 
cate distortion and hum, etc. 

V TV ANTENNA TESTER SECTION 
Loss of sync., snow and instability are 
only a few of the faults which may be 
due to a break in the antenna, so why 
not check the TV antenna first? Locates 
a break in any TV antenna and measures 
the location of the break in feet from 
the set terminals. 

Complete with R.F. and A.F.S16`v95 
probes and test leads Net 

MIME. 1111, COMM ,,Or MOP dIal. 

Superior's New storm 
Model 670-A RMETER 

A Combination VOLT -OHM MILLIAMMETER PLUS Capacity, 
Reactance, Inductance and Decibel Measurements 

D.C. VOLTS: 0 to 7.5/15/75/150/750/ electrolytic condensers.) REACTANCE: 
1,500/7,500 Volts A.C. VOLTS: 0 to 15/ 50 to 2.500 Ohms. 2,500 Ohms to 2.5 
30/150/300/1.500/3,000 Volts. D.C. Megohms INDUCTANCE: .15 to 7 
CURRENT: 0 to 1.5/15/150 Ma. 0 to 1.5/ Henries: 7 to 7,000 Henries DECIBELS 
15 Amperes RESISTANCE: 0 to 1.000/ -6 to 4.18, 114 to 138, 134 to 4-58. 
100,000 Ohms 0 to 10 Megohms 

Sww28528" CAPACITY: .001 to 1 Mfd. 1 to 50 Mfd. 
(Good -Bad -scale for checking quality of Complete with tail leads Net 

Superiorrs 20,000 OHMS PER VOLT 
New 
Model 

Includes services never before provided by an Instrument of this type. Read and 
compare features and specifications below! 

Giant six inch 40 Microampere meter with mirrored scale. 
Built-in Isolation Transformer. 
Use of the latest type printed circuit and 1% multipliers assure. 
unchanging accurate readings. 

d D.C. VOLTAGE RANGES: (At a sensl- 
tivity of 20,000 Ohms per Volt) 0 to 15/ 
75/150/300/750/1,500/7,500/30.000 Volts. 
7 A.C. VOLTAGE RANGES: (At a sensi- 
tivity of 5,000 Ohms per Volt) 0 to 15/75/ 
150/300/750/1,500/7,500 Volts. 
E RESISTANCE RANGES: 0 to 2,000/ 
200,000 Ohms, 0-20 Megohms. 
2 CAPACITY RANGES: .00025 Mid. to 30 
Mfd. 
5 D.C. CURRENT RANGES: 0-7S Micro- 
amperes, 0 to 7.5/75/750 Milliamperes, 0 
to 15 Amperes. 

3 DECIBEL RANGES: -d db to -158 db. 
RF SIGNAL TRACER SERVICE: Enables 
following the R.F. signal from the an- 
tenna to speaker of any radio or TV re- 
ceiver and using that signal as a basis of 
measurement to first Isolate the faulty 
stage and finally the component or cir- 
cuit condition causing the trouble. 
AUDIO SIGNAL TRACER SERVICE: 
Functions In the same manner as the 
R.F. Signal Tracing service specified 
above except that ft Is used for the loca- 
tion of cause of trouble In all audio and 
amplifier systems. 

Model TV -60 comes complete with book of Instructions; pair of standard 
test leads; high -voltage probe; detachable line cord; R. F. Signal Tracer 
Probe and Audio Signal Tracer Probe. Pllofilm bag for all above acces- Net' sorles is also Included. Price complete. Nothing else to buy. ONLY M, =.~ 

USE APPROVAL FORM ON NEXT PAGE 
We invite you to try before you buy any of the 
models described en this and the following 
pages.lf after a 10 day trial you are com- 
pletely satisfied and decide to keep the Tester, 
you need send on only the down payment and 
agree to pay the balance due at the monthly 
Indicated rote. 

INTJRFST m FINANCF 
CHARGES ADDED! 

If not completely satisfied, you are 
privileged to return the Tester to 
us,cancelling any further obligation. 

132 PRINTED IN U.S.A. POPULAR ELECTRONICS 



TRY 
before you buy t 

OR ID DAYS 
then if satisfactory pay in easy, interest free, 

monthly payments. See coupon below. ti ti fi ti ti - ti Its 

MODEIr77New VACUUM TUBE VOLTMETER 
WITH NEW 6" FULL -VIEW METER 

Compare it to any peak -to -peak V. T. V. M. made by any other manufacturer at any price! 

Model 77 completely wired and calibrated with 
all accessories (including even portable carry- 
ing case) sells for only $42.50. 

Model 77 employs a sensitive six Inch meter. 
Extra large meter scale enables us to print all 
calibrations in large easy -to -read type. 

Model 77 uses new improved SICO printed 
circuitry. 
Model 77 employs a 12AU7 as D.C. amplifier 
and two 9006's as peak -to -peak voltage recti- 
fiers to assure maximum stability. 

AS A DC VOLTMETER: The Model 77 Is indis- 
pensable in HI-FI Amplifier servicing and a must 
for Black and White and color TV Receiver servic- 
ing where circuit loading Cannot be tolerated. 

AS 4N AC VOLTMETER: Measures RMS value if 

sine wave, and peak -to -peak value if complex wave. 
Pedestal voltages that determine the "black" level 
In TV receivers are easily read. 

AS AN ELECTRONIC OHMMETER: Because of its 
wide range of measurement leaky capacitors show 
up glaringly. Because of Its sensitivity and low 
loading, intermlttents are easily found, isolated 
and repaired. 

Model 77 uses a selenium -rectified power sup- 
ply resulting in less heat and thus reducing 
possibility of damage or value changes of deli- 
cate components. 

Model 77 meter is virtually burn -out proof. 
The sensitive 400 microampere meter is isolated 
from the measuring circuit by a balanced push- 
pull amplifier. 

Model 77 uses selected 1% zero temperature 
coefficient resistors as multipliers. This assures 
unchanging accurate readings on all ranges. 

SPECIFICATIONS 
DC VOLTS - 0 to 3/15/75/150/300/750;1,500 

volts at. 11 megohms input resistance. AC 

VOLTS (EMS) -0 to 3/15/75/150/300/750/ 
1.500 volts. AC VOLTS (Peak to Peak) - 0 to 
8/40/200/400/800/2,000 volts. ELECTRONIC 
OHMMETER - 0 to 1,000 ohms/10,000 ohms/ 
100,000 ohms/1 megohm/10 megohms/100 
megohms/1,000 megohms. DECIBELS -10 
db to -L 18 db, -E 10 db to + 36 db..7- 30 db to 
-4- 58 clb. All based on 0 db = .006 watts (6 mwl 
into a 500 ohm line (1.73v). ZERO CENTER 
METER - For discriminator alignment with full 
scale range of 0 to 1.5/7.5/37.5/75/150/375/750 
volts at 11 megohms input resistance. 

Model 77 comes complete with operating instructions, probe and test leads. Use it on 
the bench - use It on calls. A streamlined carrying case, included at no extra charge, 

'4250 accommodates the tester, instruction book, probe and leads. Operates on 110-120 volt Net 
60 cycle. Only 

Superior's New 
PICTURE TUBE TESTER Model TV -40 

NOT A GADGET-NOT A MAKE -SHIFT ADAPTER, BUT A WIRED PICTURE TUBE 

TESTER WITH A METER FOR MEASURING DEGREE OF EMISSION-AT ONLY $15.85 

Tests ALL magnetically deflected tubes.., in the set ... out of the set 
..in the carton !! 

Tests all magnetically deflected picture tubes 
from 7 inch to 30 Inch types. 

Tests for quality by the well established emis- 
sion method. All readings on "Good -Bad" scale. 

Tests for inter -element shorts and leakages up 
to 5 megohms. 

Test for open elements. 

We invite you to try before you 
buy any of the models described 
on this page, the preceding 
page and the following pages. 
If after a 10 day trial you are 
completely satisfied and decide 
to keep the Tester, you need 
send us only the down payment 
and agree to pay the balance 
due at the monthly indicated 
rate. 

NO INTEREST 
OR FINANCE 

CHARGES ADDED! 
If not completely satisfied, you 
are privileged to return the Tester 
to us, cancelling any further 
obligation. 

SEE OTHER 
SIDE 

CUT OUT AND MAIL TODAY! 

EASY TO USE: Simply insert line cord into any 
110 volt A.C. outlet, then attach tester socket to 
tube case (Ion trap need not be on tube). Throw 
switch up for quality test . . . read 
direct on Good -Bad scale. Throw switch 

'1585 down for all leakage tests. 
Only Net 

1'l,r.l';.+ 

album 
War 

Model 77 $42.50 
Terms: $12.50 after 10 day 
trial then 56.00 per marsh for 
5 months. 

Model TV -40 $15.85 

Terms: 53.85 after 10 day trial 
then 54.00 per month for 3 

months. 

. , ,- , .. to . to is -41~- 
MOSS ELECTRONIC DISTRIBUTING CO., INC. 

Dept D-444, 3849 Tenth Ave., New York 34, N. Y. 

Please send me the units checked on approval. If completely satisfied I will pay on 

the terms specified with no interest or finance chorees added. Otherwise, I will return 

after a 10 day trial positively cancelling all further obligation. 

Model TW-11.. .Total Price $47.50 
$11.50 within 10 days: Balance S6.00 
monthly for 6 months. 

Q Model TD -55 Total Price 526.95 
$6.95 within 10 days. Balance $5.00 
monthly for 4 months. 
Model 77 Total Price $42.50 
$12.50 within 10 days. Balance $6.00 
monthly for 5 months. 

Name 

Address 

Q Model TV -40 Total Price $15.85 
$3.85 within 10 days. Balance $4.00 
monthly for 3 months. 

Model 670-A Total Price $28.40 
$7.40 within 10 days. Balance $3.50 
monthly for 6 months. 

Q Model 76 Total Price 026.05 
$6.95 within 10 days. Balance $5.00 
monthly for 4 months. 

Model TV -60 Total Price $52.50 
$12.50 within 10 days. Balance 98.00 
monthly for 5 months. 

Zone State 
All prices net, F.O.B., N. Y. C. 
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Model TD -55 $26.95 
Terms: $6.95 after 10 day 
trial then $5.00 per month for 
4 months. 
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Model TW-11 $47.50 
Terms: $11.50 after 10 doy 
trial then $6.00 per month for 
6 months. 
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SNIPPED ON APPROVAL 
NO MONEY WITH ORDER 

NO C.O.D. ----------- Superior 

TYPE TUBE TESTER 's New Modl 

The Experimenter or Part-time Serviceman, who has delayed purchasing 
FOR a higher priced Tube Tester. 

The Professional Serviceman, who needs an extra Tube Tester for outside calls. 
The busy TV Service Organization, which needs extra Testers for its field men. 

Speedy, yet efficient operation is accomplished by: 1. Simplification of all ssyitching 
and controls. 2. Elimination of old style sockets used for testing obsolete tubes (26, 27, 
57, 59, etc.) and providing sockets and circuits for efficiently testing the new Noval 
and Sub -Minar ty es. 
You can't insert a ube in wrong socket The Model TD -55 provides a super sensi- 
It is impossib to insert the tube in the tive method of checking for shorts and wrong socket when using the new Model leakages up to 5 Megohms between any 
TD -55.. Separate sockets are used, one and all of the terminals. 
for each type of tube base. If the tube Elemental switches are numbered in strict 
fits in the socket it can be tested. accordance with R.M.A. Specifications. 

The 4 position fast -action snap switches 
are all numbered in exact accordance 
with the standard R.M.A. numbering sys- 
tem. Thus, if the element terminating in 
pin No. 7 of a tube is under 
test, button No. 7 is used for 

Checks for shorts and leakages between that test. $ 95 
all elements Complete with carrying case Net 26 

"Free-point" element switching system 
The Model TD -55 incorporates a newly 
designed element selector switch system 
which reduces the possibility of obso- 
lescence to an absolute minimum. 

Superior's STANDARD PROFESSIONAL 
New Model 

TW-1 1TUBE TESTER 
Tests all tubes, including 4, 5, 6, 7, 

Octal, Lockin, Hearing Aid, Thyratron, 
Miniatures, Sub -miniatures, Novals, Sub - 
minors, Proximity Fuse Types, etc. 

Uses the new self-cleaning Lever Ac- 
tion Switches for individual element test- 
ing.All elements are numbered according 
to pin -number in the RMA base number- 
ing system. Model TW-11 does not use 
combination type sockets. Instead indi- 
vidual sockets ore used for each type of 
tube. Thus it is impossible to damage a 
tube by inserting it in the wrong socket. 

Free -moving built-in roll chart provides 
complete data for all tubes. Printed in 
large easy -to -read type. 

NOISE TEST: Phono-jack on front panel 
for plugging in either phones or external 
amplifier detetfs microphonic tubes or 
noise due to faulty elements and loose 
internal connections. 

EXTRAORDINARY FEATURE 
SEPARATE SCALE FOR LOW -CURRENT 
TUBES Previously, on emission -type tube 
testers, it has been standard practice to 
use one scale for all tubes. As a result, 
the calibration for low -current types has 
been restricted to a small portion of the 
scale. The extra scale used here greatly 
simplifies testing of low -cur- 
rent types. 
Housed in hand -rubbed oak S 

cabinet 4750 et 

TRY FOR I [1. DAYS 
BEFORE you buy! THEN if satisfactory pay in easy, interest free, monthly 

BUSINESS REPLY CARD 
No Postage Stamp Necessary if Mailed in the U. S. 

POSTAGE WILL BE PAID BY - 

1 
MOSS ELECTRONIC DIST. CO., INC. 

3849 TENTH AVENUE 

NEW YORK 34, N. Y. 

FIRST CLASS 
Permit No.61430 
New York, N. Y. 

VIA AIR MAILII 

0 
~MIN/ ...esme domla. J 

payments. See coupon inside 

We invite you to try before you 
buy any of the models described 
on this and the preceding pages. 
If after a 10 day trial you are 
completely satisfied and decide to 
keep the Tester, you need send us 
only the down payment and agree 
to pay the balance due at the 
monthly indicated rate. (See other 
side for time payment schedule 
details.) 

NO INTEREST 
OR FINANCE 

CHARGES ADDED! 
If not completely satisfied, you 
are privileged to return the Tester 
to us, cancelling any further 
obligation. 

SEE OTHER 
SIDE ' CUT OUT AND MAIL TODAY! 


