XPLORING THE ATOM’S ANTI-WORLD!

RADIO-TV

EXPERIMENTER E:#
WASHINGTON TO MOSCOW 1 iirsrior et

OMPLETE
PLANS FOR:

l 5 Test Bench

' Amplifier
Command Receiver
Power Supply

Safety Indicator
o for Wall Qutlets

$6 Transistor TRF
Amplifier Stage

TEST REPORTS:

H. H. Scott LK-60 80-watt
Stereo Amplifier Kit

Lafayette HB-600

CB/Business Band $10 AERO BAm

Solid -State Tranceiver

Knight-Kil KG-625 ; G'NVERTER‘

Vacuumr Tube Voltmeter Kit TUNE YOUR TRANSISTOR RADIO
TO AIRCRAFT, CONTROL TOWERS!
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SCIENCE BUYS

See the Stars. Moon. Planets Close Ubp!
3" ASTRONOMICAL REFLECTING TELESCOPE

Photographers! Adapt your camera to this Scope for ex-
cellent Telephota shots and fascinating phatos of maon!
o - >% 60 TO 180 POWER! Famous

& F e Mt. Palomar Type! An Unusual Buy!

See the Hings of Saturn. ihe fascinating planet
Mars. huge eraters on the Moon. phases of \enus.

v Equatorial Mount with lack on both axes Alum-

< inized uand avercoated high-spoed
- f 10 mirrof. Teleseope cquipped with a 60X
evepiece and a mounted Barlow Lens. Optical

Finder Teleseope included. ifardwonl. portable

ripod.  FREE  with valuable  S§TAR

CHART plus 27 \'I)Hnnl\ OF LAV

ENS” plus ““HOW TO USE YOUR 7
Stock No. 85.050-HP . . . .

$29 95 Postpaid

41" ReHecting Telescope—up to 225 Power

Stock No 85.105-HP. . . ... ... ... ... -$79.50 FO B
SUPERB 6” REFLECTOR TELESCOPE

Ub to 575 Power. Kquatorial mount and Pedestal Base.

Stock No. 85 086-HP . ... .. . .. .. . . .. $199.50 F.0.B.

BRILLIANT ELECTRONIC FLASH TUBES m

FOR PHOTOGRAPHERS & MECHANICS

Time your car agnition, use for pho =t

nal

Hgit. “eontrol device or as strobe light T)u-w flash
tubes. fitled with Xenun s, hrve lhss envel >De‘>
with ~94]9d nlunn:nlp it wvach end Mid o hy

Low voltage tube for low encrgy repotitive flash ap-
pllca!-ons Operates on an anode between ‘ﬂ and H00-vV_, 2157 1g. x
4" dim. 1 or ngn‘ ton timing. uses 1: . with 240 mfid. Jdiseharge

capacitm 1osh rate. 20-hr 3 ) rox. life

STOCK NO. 40 725-HP $5.20 Ppd.

Portable photo cquipment applications i1 oo \elel refieetors or hops-

ings pr teeting nsel from eantact with high volture. 1w operating
yultnge (400- Tt SV well suited for use with etectrolytic tvpe
capacitons 2, high < 3,7 dinm.. mounted on 1347 diam’. x
1716 thick wifer lase designed to be crimped inlo a refleetor. Three

pins serve as solderng terminals
450-V on (he anole with
output. peak lumen output
STOCK NO. 40.726-HP

Typical ph 1
mid. ecapacitinee.,
1052 min. flash rat

application uses
<420

1050 lumen-see
box

$9.00 Ppd

MAKE YOUR OWN POWERFUL
ASTRONOMICAL TELESCOPE

Grind Your Own Astronomical Mirror
I{Il‘

WW =W,

abra-
eveed
ranging
hundreds of

contain mirror blank, tool,

Bgemal  mirror  and
build instruments
from $75.00 1o

Stock No. Diam. Mirror Thickness Price

70,003-HP 43,7 7% $ 7.50 ;pd.
70.004-HP [:34 1 11.95 ppd.
70,005-1IP 8”7 197 19.50 ppd.
70.006-HP 107 13,47 30.75 ¢ f.o.d.
T0.007-HP 12,7 217 59.95 {  Barrington

BRAND NEW. INDUSTRIAL SURPLUS
NICKEL-CADMIUM CELLS AND BATTERIES
BUY OF THE YEAR!
i, lightweight. 1.2V nickel-cadmium cells

cases have Jd-amp. hour city. Tundreds

Cists, amatear phoiographers. NP odel|

R . recting cells it Series, you can muke bat
©of any voltage in multiples af 1.2 cellent for re

chmgu'\h]n Toriabte lanterr eyvele. wnn(e. cyele. and boat
lihits: camp lights: partihile tucreseent and i 2t lights:
electrynite Bash units, \I IL' L I cells perfect f

hutls

powering model boat almost unllmxted

life, will undergo (hausands ¢ ('I' eveles wit -
cally no deteriorstinm. Quick cnmgv 2 hour with proper m)ul]m\enl
Tinimum ma mee: fust add a few drops of water ench small
amonnt of elecirolyie used: cell sealed to prevent laxs. Delivers wlmost
10, af outout at freezing 1emperatures where put is re-
duced 5077 in lead.n No ecorposive fumes given off under any

arge. Can’t be damigzed b u mdem 1 charging in re-
verse (but recommiended el meas. 67 1a’ thick., 615 oz
Stud-type terminals on top 1 1g" apart, anll\l‘d for polarity; 6-32

nuts and lock washers
VOLT NICKEL-CADMIUM CELL

threasd.
ONE 1.2
Stock No. 40,798-HP.

..... $3.95 Postpaid

ONE 6-VOLT NICKEL- CADMIUM BATTERY 5- (‘(‘ll': in stainless steel,
strap-type casing. Convenicnl power suauree far ul’s \\.u' surplus
sniperseope (No. ®5 X 27 x 47wt nmm-\ 2!

Stock No. 70.776-HP 500 Postpaid
ONE  7.2.VOLT NICKEL-CADMIUM BATTERY COMPLETE WITH
CHARGER KIT. Assemible vour own partabide batiery power supply wilh
built-in charger. Fxeellent for partahle movie light. Six-cvll hattery

Stainless steel, strapetype easing: 12-volt transformer: charger clredit
hoard IAETES 81 rectiner and automanie regulating et atran
wWhich protects agninst overchargin af hatto

Complel
AN

“witeh. line cord. hardware und instruetions. X

wire.
At approx. 2 lhs

Stock No. 70.777-HP $25.00 Postpaid

EDMUND SCIENTIFIC CO., Barrington, N. J.
Completely New 1966 Edition. 148 pages.
Nearly 4000 Unusual Bargains.

"lease rush Free Giant Catalog-HP

i
|
|
' Name ............ N N =
!
|
{

AdATeSE o vvvvsnen s d

CIlY): gveromigs pe apase

y STUDY or PROFIT

SOLVE PROBLEMS! TELL FORTUNES! PLAY GAMES!
NEW WORKING MODEL DIGITAL COMPUTER

ACTUAL MINIATURE VERSION
OF GIANT ELECTRONIC BRAINS

Fascinating new see-through maodel compute,
actually  solves problems. eaches  computer
fun(l:\men!ah Adds. subtraets, muliiplies
hif complements. carries. memorizes. counts
cnmpme: I
plastic

434 Inel. dx.uzmm<

32-page instruction baok eovering pe: npu langnasze,
hinary system). programbnung, problems and 15 experiments.
Stock No. 70.683-HP. ... . . ... . . . .$5.98 Postpaid

\uuncn\oly m.]nu.
assembled

step-

ASTRONOMICAL HDQTS. U.S.A.
Keep Pace With the Space Age

Be ready for the moun shots. See the ineredible wonders «f the Uni-
verse. Choose from the world's largest selection of (eleseo pes aml
related equipment. Complete range reffeetor " winmie.
terrestrial, spottin te.. ranging from el natru
lents to omexpensive, hu ‘n kits, may
Drives. Mounts, 1 ' . oew filters.
equipment for astro-photn, Al ) twly

aitls and classromm helps, Wiite fov #r

‘FISH" WITH A WAR SURPLUS MAGNET

Go Treasure Hunhng on the Bottom

N fll K

1 mmleme 5 e

\ondnnnlv 3 t line -1t Magnet-
drap it vmhnmrri in : 1ake on ocean. troll it
alung (he hott b he outhnard
tors, ar rs, 1 of metal valu

Magnet is wiar surplius—Alnien VoType—Goy

. Lif(s over | bsooon land—mueh grea

weights under water. Omler now and try this Woospar

Stock No. 70.571-HP 5 1b, Magnet. $12.50 Postpaid

Stock No. 70.570-HP 31, ib. Lifts 40 Ibs.
Stock No. 70.572-HP 71, th. Lifts (75 Ibs.
Stock No. 85.152-HP (5 (b. size, lifts 350 Ibs.

$8 75 Postpaid
$18.75 Ppd.
$33 60 FOB

EXPLORE THE FASCINATING WORLD OF MAGNETISM
NEW 23 MAGNET VARIETY KIT

11 Shapes! Many Compositions!

Fuver ripen tomatoes
fures nsing magnet

by magnetism-—piint pic-
s & brash and ir filin

dan pamnt? surprising new fdeas and uses for
bewiidering for S oof magnetism are e H.nmlly
disecovered one low-¢ost Kit. you eian
lewrn and periment with t 118 1t
obsaleted  Magnetite—the numetic ore
Terri H clides ceramies,
nev i zinabile
g pull, Used every «day the molern wanders of miag-
i es comagnetic pracvessing of hink chee . mem-
s

Y cor electinnic eni ibuters, ffow meters. imrense gencrators,
(ramsiormey Maoter ete. All ku. of practical evervday uses, Lo
tuol and knite haolders. | -up tools, hulletin hoards, autons
rers, magnetic games and |mz1lu Your awn ingeniity can produce

tozens of fnnovarions m--n s patentable.
sizes range from ©, 167 x 7/18" to 3 = AL B . Dl
thre sided e ol “nexible stein. winico har, ceramic, alnico iiisc
w center hole alnico eyi, flox. sheet, 2 haby
alnich. Mawl SEchanne v fur s eerane m; \unc bar
magnet keeper, 2 disc

mgnet

keepe
Stock No. 70,780-HP L

npl nte
S .55, 00 Postpaid

RUGGED, LOW-PRICED
EXPERIMENTAL ELECTRO-MAGNET
Hahbyisgts, instructors amd ndustrial fab ner
will find this well-built Flectro-Magnet inval
uable. Demonstrate principles of eteetro-mag-
netism. Actually lifts 100 ihs. when powered
bv a single 1thV tlashlutht battery.  Fasily
deactivaled.  Inecludes instruetions for 6 expe
nents—lifting power magnetic Aux  and  mugr
netomotive  fofee. area  of coniact.
retentivity and field canfigaration. Unit includes

mawnel and yoke assembly, battery holder. leads. clips and evebults,
Stecl core and yoke precision grolnd for max. flatness. About 21g
du. x dlp” gl Wi 2 Ibs

Stock No. 60,435-HP. . . .$10.00 Postpaid

Bargains Galore! Hours of Fun! Only $5
NEW POPULAR SCIENCE FUN CHEST

wre Fdmund 9 top selling scicnce toys
nd curiosities in one fascinating, low-cost
nickape. Perfect gift item. Amuse and Jdelight
voung and old for hours on end. Educational
too euch hasic science principles in a won-
derful new fun way. Inel.: Solar Radiometer—
spins at 3.000 rpm: Albert the Bobbing Bird—
runs continuously on thermal energy: Amuzing
Sealed Mercury Puzzie; sided Ceramic
2 Magnets: Big 2! - Burning Glass in Zip-Lip
1 Paoly Bag: Magnetic Doggie and Spinning Ball
—ball spins as dog approaches: Diffraction
Grating Rainbow Viewer: PIK-UP Ring (with Edmund TAK
Popular boaklet. “*Astronomy and You.” All in die-cut storuge
hox with complete instructions.
Stock No. 70.787-HP.

Hlaore

55 00 Postpaid

www.americanradiohistorv.com
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red

Cast your ballot for a successful future!

]

ﬁ

L

e B : L

1.C.S. is the oldest, largest cor-
respondence school. Over 200
courses. Business, industrial, en-
gineering, academic, high school.
One for you. Direct, job-related.
Bedrock facts and theory plus

Electrical Engineering
Dratting

Electronic Drafting

Introductory Mechanical

. DrLanipg

ACCOUNTING Diesel-Gas Motor Vehicle
Acﬁounling for Business Engines
rogrammers
(éo;t Ac&:uunting ?dl;lesnli:d"ﬁss
.P.A. Review i
Estate & Trost A ting Basic Inve‘nlury Control
Executive i 8 t &

Federal Tax

Marketing

General t &
ILndulstgial Al & Production
egal Accounting
gm“ & I ! . gOBOL Programming
ersonal Income Tax Practice )
Social Security Industrial Psychology
Practical Accounting Managing a Small Store
Public Accounting Marketing

Smatl Business Accounting
Starting & M ing a

Modern Executive

Small Bookkeeping
Service

ARCHITECTURE

AND BUILDING

Architectural Drawing &
Designing

Architecture

Buiiding Contracts

Office Management

Programming for Digital
Computers

Programming the IBM 1401
Computer

Purchasing Agent

Retail Business

Building Estimator

Buitding Inspector

Building Maintenance

Carpenter-Bulilder

Carpentry & Millwork

House Planning & Interior
Design

Mason

Painting Contractor

Reading Arch. Blueprints

Review in Arch. Design &
Practice

Review of Mech. Systems
in Buildings

ART

Amateur Artist

Commercial Art

Commercial Cartooning

IHustrating

Interior Decorating

0il Painting for Pleasure

Show Card & Sign Prod.

Show Card Writing

Sign Painting & Designing

Sketching & Painting

AUTOMOTIVE

Automatic Transmission
Specialist

Automobile Body Rebuilding
& Refinishing

Automobile Electrical Tech.

Automobile Engine Tunie-Up

A ! L

Statistics and Finance

Systems and Procedures
Analysis

CHEMICAL

Anatytical Chemistry

Chemicai Enginearing

Chemical Engineering Unit
Operations

Chemical Laboratory Tech.

Chemical Process Control
Technician

Chemical Process Operator

Elements of Nuclear Enargy

General Chemistry

Instrumental Laboratory
Analysis

cIviL

ENGINEERING

Civil Engineering

Construction Engineering

Highway Engineering

Principles of Surveying

Reading HighwayBlueprints

Reading Structural
Blueprints

Sanitary Engineering

Sewage Plant Operator

Structural Engineering

Surveying and Mapping

Water Works Operator

DRAFTING

Aircraft Drafting

fting

Automotive Mechanic

Clip coupon —and take your first hig step to real success! 1.C.S., Scranton, Penna. 18515

Archi Drafti
Electrical Drafting

| Drafting

Pressure-Vessel and Tank
Print Reading

Sheet Metal Layout for
Air Conditioning

Structural Drafting

ELECTRICAL

Electric Motor Repairman

Electrical Appliance
Sarvicing

Electrical Contractor

Electricat Engineering
(Power option or
Electronic option)

Electrical Engineering Tech.

Electrical Instrument Tech.

Industrial Electrical Tech.

Industrial Telemetering

Power Line Design and
Construction

Power Plant Operator
{(Hydro or Steam Option)

Practical Electrician

Practical Lineman

Reading Electrical
Blueprints

ENGINEERING

{Professional)
Chemical Civil

Italian

Spanish
LEADERSHIP

Basic Supervision
Industrial Foremanship
Industrial Supervision
Personality Development
Personnel-Labor Relations
Supervision

practical application. Complete

lesson and answer service.

No

skimping. Diploma to graduates.

Send for the 3 free booklets of-
fered here and find out how L.C.S.
can be your road to success.

Refrigeration & Alr
Conditioning
Steam Fitting

PULP AND PAPER
Paper Machine Operator
Paper Making

Pulp Making

Pulp & Paper Engineering
Pulp & Paper Making

MATHEMATICS SALESMANSHIP
Advanced Mathematics Creative Salesmanship
icsand ics | Reai Estate S i

for Engineering
Mathematics and Physics
for Engineering
Mathematics & Physics for
Technicians
Modern Elementary
Statistics

MECHANICAL
Industrial Engineering
Industrial Instrumentation
Machine Design
Mechanical Engineering
Quality Control
Safety Engineering Tech.
Tool Design
Value Analysis
PETROLEUM
Natural Gas Production &
Transmission
0Qil Field Technology
I:atmlaum Production

Electrical

Industrial Management for
Engineers

ENGLISH AND

WRITING

Better Business Writing

fniroductory Technical
Writing

Modern Letter Writing

Practical English

Short Story Writing

HIGH SCHOOL
High School Business
High School Coliege Prep.

(Arts)
High School College Prep.
(Engineering & Science)
High School General
High School Mathematics
High School Secretarial
High School Vocational
LANGUAGES
(Edited by Berlitz)
French
German

P P
Engineering

Petroleum Refinery Oper.

Pipeline Engineering

PLASTICS

Plastics Technician

PLUMBING,

HEATING, AIR

CONDITIONING

Air Conditioning

Air Conditioning Maint.

Domestic Heating with
0il & Gas

Domestic Refrigeration

Gas Fitting

Heating

Heating & Air Conditioning
with Drawing

Plumbing

Plumbing & Heating

Plumbing & Heating
Contractor

Plumbing & Heating
Estimator

Practical Plumbing

Refrigeration

Sales Management

Salesmanship

Salesmanship & Sales
Management

SECRETARIAL

Clerk-Typist

Commercial

Legal Secretary

Medical Secretary

Professional Sectetary

Shorthand

Stenographic

Typewriting

SHOP PRACTICE

Drill Operator

Foundry Practice

Industrial Metallurgy

Lathe Operator .

Machine Shop Inspection

Machine Shop Practice

Machine Shop Practice &
Toolmaking .

Metallurgicai Engineering
Technology

Milling Machine Operator

Patternmaking

Practical Millwrighting

Reading Shop Prints

Rigging

Tool Engineering Techn'gy

Tool Grinder

Toolmaking

Turret Lathe Operator

Welding Engineering Tech.

Welding Processes

STEAM AND

DIESEL POWER

Boiler Inspector

Industrial Building
Engineer

Power Piant Engineering

Stationary Diese! Engines

Stationary Fireman

Stationary Steam Eng.

TEXTILES

Carding

Carding and Spinning

INTERNATIONAL CORRESPONDENCE scHooLs X

Cotton Manutacturing
Dyeing & Finishing
Loom Fixing

Spinning

Textile Designing
Textile Technology
Textile Mill Supervisor
Warping and Weaving
Wool Manufacturing

TRAFFIC

Motor Traftic Management
Railway Rate Clerk

Traffic Management

TV-RADIO-

ELECTRONICS

Communications Techn'i'gy

Electronic Fundamentals

Electronic Fundamentals
(Programed)

Electronic Fundamentals
with Electr. Equip. T'n'g

Electronic Instrumentation
& Servo Fundamentais

Electronic Principles for
Automation

Electronics and Applied
Calculus

Electronics Technician
First Class Radiotelephone

icense
Fundamentals of Electsonic
Comgputers
General Electronics
General Electronics with
Electronic Equip. Trn'g
Hi-Fi Stereo and Sound
Systems Servicing
Industriai Electronics
Industrial Electronics
Engineering
Industrial Electranics
Engineering Technictan
Practicaj Radio-TV Eng'r'g
Practical Telephony
Principles of Radio-
Electronic Telametry
Principles of Semiconduc-
tor-Transistor Circuits
Radio Servicing with Radle
Euuizment Training
Radio & TV Servicing
Radio & TV Servicing with
Radio Equip. Tr'n'g
Second Class Radiotele-
phone License
Sound Systems Speciatist
Telephony, Electronics and}
Radio Communications
TV Receiver Servicing
TV Technlcian -

Accredited Member,
National Home Study Council

Dept. 1150, Scranton, Penna. 18515

(In Hawaii: P.0. Box 418, Honolulu)

Special training programs for industry

= Without cost or ob igation, rush me “HOW to SUCCEED,” the opportunity booklet about the field ! have indicated below, and a sample lesson.
N New! Special Package for Women!
= l;lame of the course in which you are interested, I

f.
B Miss Age Address.
g M
] City, State ZipCode______ Working Hours_____A.M. to______PM,
HER Employed by, 0 Low rates to members of U. S. Armed Forces!
(]
L

RADIO-TV EXPERIMENTER is published bimonthly at $4.00 per year, by Science & Mechanics Publishin

New York, N.Y.

Science and Mechanics Publishing Co.

JANUARY, 1966

10022. Second class postage paid at New York, N.Y., and at add
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OVER 70 RADIO SHACKS
COAST TO COAST

ARIZONA
Phaenix: 3905 East Thomas Rd

CALIFORNIA
Angheim: 507 East Katello Ave
8akerstield: 1308 19th 5t
Lo Habro: 1511 West Whittier Blvd,
Long Beach: 3976 Atlantic Ave
Los Angeles
Downey: Stonewood Shop. Ctr,
Ladera Shapping Center:
5305 Centinelo Ave.
Missian Hills: 10919 Sepulveda Bivd.
Reseda: 19389 Victory ot Tampa
Torronce: 22519 Hawthorne Blvd
West Coving: 2516 East Workmon Ave,
West L. A.: Pico Blvd. at Overland
Ockland {Son Leandro): Bay Fair Shop. Ctr.
Socramento: 700 Fulton Ave
San Diego {Lo Mesa): Grossmont Shop. Crr.
Sonto Ana: Bristol Plaza Shop. Ctr |
1212 South Bristol
COLORADO
Denver: 798 South Santa fe
CONNECTICUT
Hamden: Homden Mart. Shop. Cir
Manchester: Manchester Shop. Parkade
New Haven: 92 York St
New London: New London Shop. Ctr.
Stamford: 29 High Ridge Rd
West Hartford: 39 So. Main St
ILLINOIS
Chicago: Evergreen Plaza ot 95th St.
MAINE
Portland: Pine Trea Shop. Ctr,
MASSACHUSETTS
Bostor
167 Washington St.
594 Washington St.
110 Federal St
Braintree: South Shors Plaza
8rockton: Westgate Mall
Brookline: 730 Commonwealth Ave
Cambridge: Fresh Pond Shop. Ctr
Fromingham: Shoppers’ World
Lowell: Central Shop, Plazo
Saugus: N. E. Shop Ctr
Springfield: 1182 Main St
West Springfield: Century Shop. Ctr,
Worcester: Lincoln Plaza
MINNESOTA
St. Paul: 473 North Spelling
MISSOURL
St. Lovis: 1125 Pine St
NEW HAMPSHIRE
Manchester: 1247 Elm St
NEW MEXICO
Albuquerque: 6315 Lomas, N E
NEW YORK
Binghamton {Vestol}: Vestal Shop. Ploza
Buffalo (Clarence): Transitown Shop. Ctr.
New York: 1128 Ave. of the Americas
Schenectady (Rotterdam): Shoporama Cir.
Syracuse: 3057 Erie Blvd. Eost
OHIO
Cincinnati: 852 Swifton Ctr
OKLAHOMA
Oklahoma City: Mayfoir Shop. Ctr,
Tulsa: 2730 South Marvard
OREGON
Portland: 1928 N. E. 42nd St
PENNSYLVANIA

Philad elphia
2327G Cottman Ave., Roosevelt Mall
1128 Walnut St

RHODE 1SLAND
Cranstons 1301 Reservoir Ave.
Eost Providence: Shoppers’ Town
TEXAS
Abilene: 2910 North First St.
Arlington: Collins at Park Row
Brownsville: 847 S. E. Elizabeth St.
Dallos:
1601 Main 5t
Maedallion Center
125 Wynnewood Village
Fort Worth:
1515 So. University Dr
900 East Berry St.
3524 East Denton Highway
2615 West 7th St.
Houston:
8458 Gulf Freewo:
322 Northline Mal
Belloire: 4759 Bissonnet
San Antanio: 150 Wonderland Shop. Ctr.
Shermon: 1620 Highway 75 North
Woaco: 1016 Austin Ave,
VIRGINIA
Atlingtan: Waoshington-lee Shop. Ctr.
WASHINGTON
Seattle;
2028 Third Ave.
837 N.E 110th 5t

RaAp10-TV EXPERIMENTER

.
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RADIO SHACK GIVES YOU
THIS 94-PAGE *2 BOOK
$5 PURCHASE
OF 'ARCHER-PAKS

WITH
EVERY

50 Plugs and Sockets: ideal bench assort-
m:nt for servicemen, hams, hobbyists.
Szse $10 off ind.vidual catalog price!
Subminiature types included. 27-1562

30 2-Watt Resisters: non-inductive mag-
netic film, carbon types. Many with 5%
values. All made by famous-name manu-
facturers. 27-1211

Special! 50 Capacitors: wide variety of
types, including disc, ceramic, mylar,
molded, paper, oil, Vit-Q. Save $9 off in-
dustrial catalog total! 27-1199

48 Termin. Strips: assorted screw and
salder lug terminal strips with 1-6 lugs.
101 uses for the builder and experi-
menter! An outstanding value. 27-1555

40 1-Watt Resistors: for all purposes —
assorted IRC and Allen Bradley carbons;
5% values inciuded. This pack is a regu-
lar $8 catalog net value! 27-1576

50 High-Quality Resistors: wide selection
of carbon resistor values from Bradley
and IRC. From 100 ohms to 2 megs; !2,
1, 2 watts. 5% and magnetic film types
also included. 27-1563

8 Pairs of RCA Plugs & Jacks: perfect for
hi-fi use in phonos, tuners, recorders, etc.

Scoop 'em up at this low, fow Radio
Shack price! 27-1575

65 Half-Watt Resistors: made by Bradley
and IRC; 5%, 10% tolerances . . . ali

most popular valu2s. An absolute “‘must”’
for kit-builders, habbyists. 27-1612

35 Disc Type Capacitors: variety of NPO,
Hi-Q, N-750, mylar and ceramic types.
10 mmf to 0.01 mf to 6 KV. A big $10
catalog net value! 27-1567

3 Infra-Red Ray Detectors: miniature

sensing devices for solar experiments,
etc. Includes pictorial tayout of typical
croject. 27-704

35 Radio/TV Knobs: all the most popular
unob styles, colors and sizes, both with
and without shafts. 27-1564

& Transistor Transformers: subouncer,
mlke and input types from famous UTC
znd Remington Rand. Color-coded leads.
27-1581

45 Mica Capacitcrs: famous-make micas;
values from 100 mmf to 0.01 mf, as well
as silver type condensers. 27-1573

JANUARY, 1966

50 Tubular Capacitors: top-quality tubu

lars, from 100 mmf to 0.1 mf to 600
WVDC. Molded, paper, porcelain types.
$10 if bought separately. 27-1568

35 Miniature Resisters: world's smallest
1s-watt carbon resistors, all with axial
leads. Assorted values. 27-1574

8 Volume Controls: most wanted types;
assorted values; including both long and
short shafts. 27-127

50 Ceramic Capacitors: from 10 mmf to

0.04 mf, by Centralab, other top makers.
Tubulars, discs, NPQ's, temperature co-

efficient, etc. 27-1566
150’ of Hook-Up Wire: six 25-ft. rolls,
stranded and solid wire; 18 through

#22. Always useful! 27-025

8 Pre-Etched Boards: assorted types of
pre-punched boards; any path may be
used. Ideal for transistor experiments,
hobby work, etc. 27-1572

8 Transistor Electrolytics: ‘‘vertilytics”
and axiai types from 5 mfd to 100 mfd;
assorted voltages. Perfect replacement
types for servicemen. 27-1571

20 Mylar Capacitors: Sprague tubulars in
various sizes and voitages, up to 1 mfd.
All have long axial leads. A top buy for
value-minded experimenters. 27-1565

FREE
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50 EASY.-
TO-BUILD
ELECTRONIC
PROJECTS!

A fun-filled introduction to basic
glectronics, written for the first-
time kit builder, hobbyist, and
student! Projects range from a
simple radio to a 2-way intercom.
Photo illustrations, easy-to-follow
diagrams, instructions. 62-1050

40 Coils and Chokes: shop assortment of
RF, 0SC, IF, parasitic, peaking and many

other types. Bought individually, these
would cost $15! 27-1569
$20 Relay Surprise Assortment: some

worth up to $12 each! Brand new Bab-
cock BR-12, 8R-16, subminiature types;
hermetically sealed. 27-701

l Sensational $25

Surprise Package!

Biggest component surprise
pack you've seen! Resistors,
diodes, condensers, capaci-
tors, etc. . . . your guess
as good as ours! 27-1251

FILL OUT AND MAIL TO YOUR

NEAREST RADIO SHACK STORE

(See Addresses at Left)

Please rush me the items |'ve listed by catalog number below.
I enclose $! for each Archer-Pak ordered, plus 50¢ to cover .
handling and postage for fofal order anywhere in the U.S.A.

[ Please Mail My Free 1966 Radio Shack Catalog
8 (1 Please include my FREE copy of the Elecrronics Project book

: NAME (print)
STREET

Bcity

STATE
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Zip through Scott’s new

solid state FM stereo tuner kit
in one afternoon

Four to six hours! That's all you need to zip through
Scott’'s new LT-112 FM stereo tuner kit. Start after
lunch . . . enjoy superb stereo at dinner. B Scott
solid state circuitry is the key to the LT-112's su-
perior performance. Costly silicon transistors give
performance unapproached by any other kit on the
market. The LT-112 is kit-brother to Scott’s best-
selling 312 solid state stereo tuner, of which Audio
said, . . . one of the finest tuners anywhere.” M
Your LT-112 arrives with all critical circuitry pre-
wired, pre-tested, pre-aligned, and mounted on heavy-
duty printed circuit boards. Scott’s exclusive life-
size, full-color construction book details every step
. . . makes perfect wiring almost automatic. ® You'd
never believe a kit so easy to build could be so
packed with features. Built into the LT-112 is a new
Scott invention . . . the Tri-modulation meter, used
for a Signal Strength Indicator, Zero Center Indicator,
and Alignment Meter. B See your Scott dealer today,
and pick up an LT-112 tuner kit . . . $179.95 plus one
enjoyable afternoon will net you a lifetime of listen-
ing pleasure.

For complete information on Scott's kits & components write:
H. H. Scott, Inc., 111 Powdermill Road,
Maynard, Mass. Dept. 565-10

Export: Scott International, Maynard, Mass. Cable HIFI.
Prices slightly higher west of Rockies. Prices and speci-
fications subject to change without notice.

Eoo
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LOOK!
A New Electronics Slide Rule
with Instruction Course

This amazing new ‘‘computer in a case” will save
you time the very first day. CIE's patented, all-metal
10" electronics slide rule was designed specifically
for electronic engineers, technicians, students, radio-
TV servicemen and hobbyists. It features special
scales for solvirg reactance, resonance, inductance
and AC-DC circuitry problems...an exclusive
“‘fast-finder’’ decimal point locater . . . widely-used
formulas and conversion factors for instant refer-
ence. And there's all the standard scales you need
to do multiplication, division, square roots, logs, etc.
Best of all, the new CIE Slide Rule comes with
an Instruction Course of four AUD-PROGRAMMED  lessons.
It includes hundreds of illustrations, diagrams and
practice problems. You'll learn ingenious short cuts
..whip through exacting electronics problems
quickly and accurately. This course alone is worth
far more than the price of the entire package!
Electronics Slide Rule, Instruction Course, and
handsome, top-grain leather carrying case . . . a
$50 value for less than $20. Send coupon for FREE
illustrated booklet and FREE Pocket Electronics
Data Guide, without obligation. Cleveland Institute
of Electronics 1776 E. 17th St., Dept. EX-i01,
Cleveland, Oh:o 44114, *TRADEMARK

GET BOTH FREE! Cleveland Instzlt:ut:e of Electronics
. B y = 1776 E. 17th St., Dept. EX-101, Cleveland, Ohio 44114
i — . Please send FREE Illustrated Booklet describing your Electronics Slide Rule
. and Instruction Course.

| '/’Eﬁiﬁﬂ\c SPECIAL BONUS! Mail coupon promptly . .. get FREE Pocket Electronics
l \ ohl 4 Data Guide too!
. el

-

/

B D Gt s Gyt o v e (i i e e st wl]

Name c 5
PLEASE PRINT,

I send Address, County.
| coupon '
|- = City State Zip
I h g ’ tOday . A leader in Electronics Training . . . since 1934,
Rl i st st s st . s st e e s ey . ks, st et o, e . e e . . e —— . —— — e o . s @ e g o St S S b
JANUARY, 1966 ’ 9
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BOOKMARK
by Bsokworu

B in this issue of Bookmark your ol’ Bookworm
has reviewed texts covering many electronic in-
terest areas including one industry “Alger Hiss”
story on a latter-day Edison.

Inside Motorola. The Founder's Touch is
the story of Paul Vincent Galvin, who at
the time of his death in 1959 was Chairman

1 e 100's OF BIG PAGES
CRAMMED WITH SAVINGS

BURSTEIN-APPLEBEE CO.

. RT, McGee, ity , Mo. & a; i
T R T S e s - e
| Name \'ODAY G » $4.95
'Address | '
|FREE | of the Board of Motorola, Inc., and one of
| Citr State I the most dynamic leaders on the American

business scene. The Founder’s Touch is also
the exciting account of a vast business built
from scratch, and the story of a man whose
life reflected the whole changing world of
the twentieth century.

Born of pioneer stock in a small Midwest-
ern town, Galvin was essentially a child of
his time. But he could not be contained by
limited horizons of his birthplace, and in
1923, touched by the first transitions of Amer-
ican life from farm to city, he moved to Chi-
cago where he began to manufacture storage
batteries with his brother Joe. Galvin had
B e S been deeply affected by World War I, and

: 7
' o - suddenly, like America itself, he became
Top seI‘SItIVItyl aware of the world “outside.” A new Amer-

even in the Arctic . ican society was forming; industry had
n

grown and was growing still; radio was little

The new Amphenol “Six Hundred” series maintains one | more than a novelty, but on the wave of its
g niyel, SﬁPSi‘i"“y’gﬁ?n at minus ldO"F “(’191‘15 10°F | popularity, Galvin’s small manufacturing
—signal pulling capability you can depend on, even in . .

the Arctic. These new transceivers perform reliably company enjoyed a .mlld success.

under thhe Tjwst rugg;d c?ndinom. Clodmpletely ;olkllq- However, his limitless energy demanded
state right down to the electronic solid-state switching, : :

these dual conversion superhet receivers with four ne.w outlets, and with his bFother and some
stages of amplification provlige outstanding Sflgctmty. friends he developed a radio that could be
Powerful 3}2 watt output, 10 crystal-controlle used in the relatively new motorcars appear-
channels. Model 600, 12 VDC mobile unit, $169.95. | . o Y g PP
Model 625, with universal 120 VAC-12VDC power ing on the highways. rrom that time oOn,

supply, $189.95. At Amphenol distributors. Galvin's story, and his life of joyous and de-
voted labor, also tells the dramatic story of
DISTRIBUTOR DIVISION : s :
Amphenol Corporation American business itself. )
2875 S. 25th Ave., Broadview, Ill. 60155 (Continued on page 12)
10 Rap10-TV EXPERIMENTER
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5,000 FIRMS
HAVE
EMPLOYED

Something new!

LEARN AUTOMOTIVE -\,
and Maintenance
ELECTRICITY AT HOME!

Here's another grzat opportunity for the man
who wants his own busingss or a bigger pay
check with a brighter future. It is a NEW DeVry
program that gives you the advantage of earning
while you learn.

Prepare in sparz time at home for profitable
jobs which can take you all the way from
trouble-shooting ©n the electrical systems of
automobiles, marine engines, trucks, tractors
and other gasoline englnes, to the general main-
tenance of electrical equipment in the home or
in light industry.

DeVry's new program “brings the classroom
to your home" through the magic of AUDID-
VISUAL AIDS: Lectures recorded by DeVry in-
structors combined with colorful 8 x 10” trans-
parencies to make learning easier. You get the
advantages of “programmed learning through
modern texts which are also handy for future

N

- & et ¥ A
reference. To develop practical skili, you get
and keep valuabiz shop equipment and manuals.
This includes btuilding the brand-new DeVry
Transistorized Automotive Analyzer and the DeVry
Silicon Battery Charger — ideal “tools” for
earning extra money as you go.

This new program covers the entire electrical
systems in automobiles and other vehicles, in-
cluding transistorized ignition systems, alterna-
tors and regulators, and other applications. In
the maintenance field, it covers lighting, electric
motors, controls. wiring — even transistors. The
graduate from this program can be either a
specialist as a troubleshooter on the electrical
system of an automobile, or handle electrical
llghtln heatlng, alarrn and control systems. It
is ideal for “one man’’ maintenance departments.

Check coupon at right and mail it today for
FREE facts.

DeVRY TECH
ELECTRONICS
GRADUATES...

There Must be a Reasan!

Let Us Prepare You at Home or In
One of Our Two Big Resident Schools
for a Profitable Carcer in

ELECTRONICS

Acrass the continent, leading employers of personnel trained in elec-
tronics tell us that DeVry training is *'Tops.”* Get the full story of
DeVry Tech and the advantages it offers, by filling in the coupon
below. The two free booklets pictured below tell of many fine oppor-
tunities for trained men in electronics: the great variety of jobs, from
research, production, operation, maintenance and servicing of elec-
tronic equipment — to a neighborhood TV-radio sales and service
business of your own. They'll tell you too, haw DeVry has prepared
men for good jobs with outstanding firms: on practical, ‘‘brzss-tacks"
problems with actual electronic equipment.
Here's good news: you don't need advanced education or previcus
technical experience to get started. If you tan follow simple directicns,
you should be able to prepare with DeVry's help for real money ip a
field that may offer the opportunity of your lifetime.

With many employers so enthusiastic ahout

Emplﬂymem SEWIC&' DeVry Tech graduiates, it's no wonder our Em-

ployment Service can help our graduates get started én electronics, ar can assist
them toward promotions later.

FREE!

SEND COUPON

FOR BOOKLETS
OK ELECTRONICS
AS A CAREER

ACCREDITED M#MBER OF NATIONAL HOME STUDY COUNCIL

DeVry Technical Institute

Chlcago * Toronto

JANUARY, 1966

DeVRY TECHNICAL INSTITUTE
4141 Belmont Ave., Chicago, ). 60641, Dept. RTE-10-V

(11 AM INTERESTED IN ELECTRONIES. Please gnve me your two
free booklets, "Pocket Guide to Real Earnings'’ and "‘Electronics in
Space Travel''; also include details on how to prepare for a career
in this field. The following opportunity fields (check one or more)
interest me:

[] Space & Missile Electronics [0 Communications

[] Television & Radio [J Computers

[J Microwaves {] Industrial Electronics

{3 Automation Electronics [0 Broadcasting

[J Radar L[] Electronic Control

[J | AM INTERESTED IN AUTOMOTIVE AND MAINTEMANCE ELEC-
TRICITY. Please supply further infcrmation.

NAME —— .

ADDRESS _— __ APT.__

CITY S — STATE. e 7|P!

O Check here 11 you are under 16 years of age.

2095A
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Bookmark

SHO0T 72 TRORLE 577

With H. G. Cisin's Copyrighted RAPID

Continued from page 10

“TY TROUBLE SHOOTING METHOD" His dreams were the dreams of many, his
Without experience or knowledge, this guaranteed new method word was his contract, to be honored at any
of servicing TV sets enables \ou to DIAGNOSE TV troubles as .y . .
rapidly as an expert. NO THEORY—NO MATH—you can locate cost. Galvin's achievements, his success as a
all faults in record-hreaking lime regardless of make or model. o
“TV TROUBLE SHOOTING METHOD" is the most valuahle business leader and a man through the De-
aid to_ TV servicing ever written. Be a 'I'V Trouble Diagnosti- .
gan. Increase _vou!r present earnings. Open Your own I’rofitable pression, World War 11, and the great expan-
siness or gel a high-paying skilled joh. a o
* AT sion in the years that followed all tell Motor-
Nothing more to Pay—Nothing else to Buy ola’s story as well. From its inception,
Alphahetically listed ure 85 picture troubles, over 58 raster and 3 . . . -
17 sound troubles. By this unique ropxrlghled method ¥ou know Motorola’s dedication to its employees 18
EXACTLY WIIERE the trouble plus step-hy-step instruec- . . . q
tiogs. Iueluding 69 AL CHECKS, help to find faulty part. unique in the annals of American business.
IMPORTANT PRELIMINARY CHECK NEED NO IN- e . . . .
STRUMENTS! Of (he 69 Rabnid Checks, OVER 45 ALSO Paul Galvin's faith in himself and his

%ﬁ@%ﬁ;k%ggSﬁfﬁﬁﬁ.E:ﬁim::xﬁgﬁt:}:géuld:(%l"‘ilsﬁlc'l;.gi?é product commanded the respect and loyalty
WANG GO TRE e IR0 CLo NRTWREN S, | | ©F evervone who worked for him. e was
el ot T BT e o o€ S il | | rewarelad by the complers st and devo-
Boeh B i pan B || TemeBibe: I CELD D rryn ity
experience are emhodied in this remarkable new book. tion of America in the twentieth century, it
Guacanfeed]Money G ackiinko 1D aysHiANoHSatished) is also a life inextricably bound to that giant
oF Clain's. newest Tooks: ‘BASIC £LECTRICITYS s'l corporation, which still retains “the Galvin
SUIDE. Theso woll For 50s en. ACT NOW_gel ot " g
2 hooks postpaid at cost of enly one! touch™—a touch this book amply and affec-
RUSH COUPON NOW! tionately chronicles. Prepared by Harry
:macgaﬁlsgw \Fogsutting Engineer—bept. RE-4 : Ilile'ltlrzllskis,ktl'cl:e text was3%%bliShEd4gde§CG;?w-
Enclosed ﬁnd $1. Rush TI‘OllhlE Shou(lng Method and free book
Name

address book stores.

City. ... Transistorized. The world of electronics
--------------------------------------------------------------------------------------------- is expanding greatly, and everyone knew
that in the course of time it would catch up
with the automotive world. During the early
days of automobiles, the car owner had to
be somewhat of a mechanic to keep the car
1 (Continued on page 14)

%
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7 BUY 4T AT RADIOTY PARTS STORES
"WULTICORE SALES CORP. PORT WASHINGTON, M.,

PR T e R i & Mo ty 5 g
T

“At 60-degrees below the transceiver
operates—but the man can't!”

12 Rap10-TV EXPERIMENTER
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Some plain talk from Kodak about tape:

The meat of the matter...
and some boxing news

Undistorted output from a tape
—as from any other link in the
chain of audio components—is at
the very leart of high fidelity eu-
Joyment. Distortion (or the lack
of 1t) 1s simple enough to evalu-
ate in theory. Ycu start out with
something measurable, and you
reproduce it. Everything added
(or subtracted or modified) Dy
the reproductioq, that can be
measured or heard, is distortion.
Since most kineds of distortion
increase as you push any com-
ponent of your system closer to
1ts maxhnum power capability,
you have to label your distortion
value to tell whe:her you did this
while coasting o at a hard pant.

Cry ““uncle”

To make the distortions contrib-
uted by the tape itself big enough
tomeasure and control, we simply
drive the tape until it hollers
“uncle’ and use that power ref-
erence as our benchmark. Here’s
the procedure. Record a 400-
cycle signal (37 5-mil wavelength
at 15 1ps) and increase its level
until in a playkack, which is it-
self pristine, you can measure

enough 1200-cycle signal (third
harmonic) to represent 2% of
the 400-cycle signal level. This
spells“‘uncle!” We use 400 cycles
for convenience, but insist upon
a reasonably long wavelength be-
cause we want to affect the entire
oxide deptlr.

The more output level we can
get (holding the reproduce gain
constant, of course) before reach-
ing “uncle,” the higher the un-
distorted output potential of the
tape. Simple, what?

““Wadayamean — undistorted
output at two percent?”’

That’s what makes a Miss Amer-
1ca Contest. Two percent third
harmonic is a reference point
that we like to contemplate for a
picture of oxide performance.
Since distortion changes the orig-
mnal sound, it becomes a matter
of acumen and definition how
little a change 1s recognizable. If
you're listening, two percent is a
compromise between a trained
and an untrained ear. If you're
mcusuring, it comes at a cou-
venient point on the nieter.
Because undistorted output

The great unveiling — Kodak's new library box with removable sleeve!

Hodak

5
2 o g
W e

Sound Bevesding Tegn,

EASTMAN KODAK GOMPANY, Rochester, N. Y.

JANUARY, 1966

www.americanradiohistorv.com

helps to define the upper limit |
realismi of the recording, the
higher the undistorted output,
the easier it is to reproduce the
massed timpani and the solo tri-
angle each at its own concert hall
level. And this 1s just another
area where Koduk tapes excel .
our general-purpose/low-print
tape (Type 31A) gives you up
to 3 decibels more crisp, clean
output range than conventional
tapes.

2% third harmonic distortion repre-
sents the practical limit to linear
recording.

Kodak tapes—in the five- and
seven-inch sizes—now look as
good as they sound. We’ve put
the package identification on a
removable sleeve and designed a
tape hbrary box with a smart new
look. This new box features dur-
able one-piece construction, full
index space, plus detailed tape
use instructions on the inside.
Kodak Sound Recording Tapes
are available at most electronic,
camera, and department stores.

New 24-page, comprehensive
“Plain Talk” booklet covers all
the inportant aspects of tape per-
formance, and is free on request.
Write: Department 8, Eastman
Kodak Company, Rochester,
N. Y. 14650.

13
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LONG NGSE AND
DIAGONAL PLIERS

P e — ane e —— e —————

CHARN ROSE ELECTRICIAN'S
PLIERS

& RADIO AND TV PLIERS

MABINATION

SLIP JOINT BLIERS - -

NEEDLE NOSE PLIERS

SIDE CUTTING PLIERS

TRANSVERSE
CUTTING PLIERS

Same professional quality as famous Xcelite scr

drivers and nuldrivers. Forged alloy steel construc-

on machined, Scientifically proportioned.

Vaviely af sizes, Al available with permaneni, plastic

coated Cushion Grip handles lor extra working com
=xcepl shp joint modeis).

tion, Frac

XCELITE INC. « 64 BANK ST., ORCHARD PARK, N. Y.
Send Catalog Sheet N664 on pliers and snips.
name

address
city

o - e e e e e T e . e e v v e e ]

state & zone
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Continued from page 12

going; today knowledge of automechanics
is no longer essential. However, the intro-
duction of transistor ignition systems has
brought about new interest in automotive
electronics. Transistorized Ignition Systems

128 pages
112 illus.
Paperback
$2.95

by author Marvin Tepper offers complete
theory, operation, installation, and trouble-
shooting which is carefully outlined in this
useful volume. The text begins with a thor-
ough discussion of conventional ignition
systems and their workings, and then pro-
vides complete, valuable information on
semiconductors, Zener diodes, and transistor
ignition systems. Besides aiding do-it-your-
selfers in building their own transistor igni-
tion systems, it also gives the specifications
and characteristics of leading commercially
produced systems and kits. Published by
John F. Rider, Publisher, Inc., 850 Third
Avenue, New York, N. Y. 10022.

Ham Shack. An enlarged and up-dated
edition of Building the Amateur Radio
Station is an all-inclusive guide for the con-
struction of a Novice- or General-Class ham
radio station. Every necessary tool, and its

144 pages
88 illus.
Paperback
$3.45

use, is fully described. Besides giving a com-
plete listing of all parts needed to construct
a station, it explains each electronic compo-
nent’s function. The text also tells how to

(Continued on page 16)
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Reg. V. S.
, Pat. Off.

BUILD 20 RADI

CIRCUITS AT HOME g
with the Deluxe $2 695
PROGRESSIVE RADIO “‘EDU-KIT/®

A Proctical Home Radie Course

Now Includes

% 12 RECEIVERS * No Kno}ﬂ.ledge of Radio Necessary

* 3 TRANSMITTERS % No Additional Parts or Tools Needed

i b L (LA T % EXCELLENT BACKGROUND FOR TV :

% AMPLIFIER ) Y SCHOOL QUIRIES INVITED Tralning Electronics Technicians Since 1946

* SIGNAL INJECTOR

% CODE OSCILLATOR Y Sold In 79 Countries FREE EXTRAS

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

The *‘Edu-KIt’* offers you an outstanding PRACTICAL HOME RADIO COURSE at a

rock bottom price. Our KIt is designed to train Radio & Electronics Technicians, making
of the most modern methods ol home training. You will learn radio theory, construc-

Hon practice and servicIng. THIS IS A COMPLETE RADIO COURSE IN EVERY DETAIL.
) You ‘lll Ilearn: how to br:;lld 'rac;los,l uslnglreluvlar schfmaﬂcs. how to wire and solden
n a professional manner; how ervice radios. You will work with the standard
punched metal chassis as well as the latest development of Printed Circuit chassis tyee of #éf_:vfs'l%znl-govox REDI.O qunzz:s

You will learn the basic principles of radio. You will construct, study and wnrk with TROUSBLE HOOTIN. 53 K
RF and AF amplifiers and oscillators, detectors, rectifiers, test equipment. You will learn e L .
and practice code, using the Progressive Code osclilator. You will learn and practice MEMBERSHIPAINERAD) - ch"

SOLDERING IRON
ELECTRONICS TESTER
PLIERS-CUTTERS
VALUABLE DISCOUNT CARD

trouble-shooting, uslnz the Progressive Signal Tracer, Progressive Signal ector, Pro- CONSULTATION SERVICE o FC
gressive Dynamic Radio & Electronics Tester, Square Wave Generator agnd the ‘accompany. AMATEUR LICENSE TRAINING
ing instructional material.

You will receive training for the Novice, Technician and General Classes of F.C.C. Radio
Amateur Licenses. You will build Receiver, Transmltter, Square Wave Generator, Code

PRINTED CIRCUITRY

Oscillator, Signal Tralcer and Signal ln;ectorlc rcuits, andF learn rEul;wtto operate them. You
will receive an excellent background for tele on, Hi .and ectronics.

Absolutely no previous knowledge of radio or scien ed. The i I SERVICING LESSONS I
the product of many years of teaching and engineering expe!
provide you mth a basic education in Electronics and Radmh worth many t!mes the You will learn trouble-shooting and

Price you pa The Siunal Tracer alone is worth more than the price of the kit. servicing In a progressive manner. You
wltl practice repairs on the sets that

THE KIT FOR EVERYONE 304 CO0SESV taunie in Rome. ‘wortable

d car radios. You will learn how to

You do not need the slightest background ages and backgrounds have successtully e
In radlo or science. Whether you are inter- used the ‘‘Edu-Kit’' in more than 79 coun- ﬂfﬁ .‘,ges ',?;?sil.‘i'éﬂlof'gﬂﬂ' Jia'é"-iamf:
ested in Radio & Electronics because u rid. The ‘‘Edu-Kit’’ has been Radio & Electronics Tester, While You

want an interestin b o gn s y
business or a job with a future, you w in e ' 'E i are learning in this practical way,
N s iy carte” B naiviauars or - Bii your friends and nelghbors, andm_charze
Ll
the ‘*Edu-Kit.’’ Our Consultation Service

PROGRESSIVE TEACHING METHOD Voms You riay nave, o technicat Brobr

‘rhe Progressive Radlo ‘‘Edu:Kit'’ Is the foremost educationai radio kit In tne worig,
ROM OUR MAIL BAG

d is universally accepted as the standard in the field of electronics training. Yhe ‘‘Edu-
Klt" uses the modern educational principle of t‘Learn by Doing.’’ Therefore you construct,
learn schematics, study theory. practlce trouble shooting—all in a closely integrated pro-

gram designed to provide an y-iearned, thorough and Imerestlng background in radio. f ] P -
You begin by examining the varlous radio parts of the *‘Edu-Kit.”’ You then learn the bury. Séaot:n“ wor“ezs!o_ P.?P ahra ve ,.e\gaf,.eerd
function, theory and wiring of these parts. Then you build a simple radio. With this first several sets for my friends, and made
set you wlll en)or listening to re ular broadcast stations, Iearn theory, practice testing money. The *’Edu-Kit’'* ald tor itself. |
and trol#:lle-shootél .ﬂThﬁn yfu bupld a molreea:l'\'r:nce:i radio, learn more ad;fnced theolrlxlr was ready to spend $240 for a Course,
and techniques. Gradually, In a progressivi nner, r own rate, you w our ad and sent for your
ﬂnu yourself constructlng ‘more advanced multi-tube radio clrcul{s. and doing work like a b“'.-'- () B € s for ¥
" . . v na,
P ated in the “Edu-Kit"’ course are Receiver, Trafsmitter, Code Oscillator, Signal I U LU AT I 2 LW
Tracer, Square Wave Generator and gnal Injector Circuits, These are not unproussnonal I am sending you the questions and also
“*breadboard'’ experiments, but genuine radio circuits, constructed by means of professional the answers for them. 1 have been In
i plus the new method of radio construction known Radlo for the last seven years, but like
or o our regular AC or DC house current. to work dwithT Rfidlo tE(Itsi. and' Il‘(e to
bulld Radio Testing Equipment. ene
H L oyed every minute | worked with the
|THE EDU KIT Is‘ CQMPLETE {ﬁﬂerenlt kltfl; l"xe lsltgr;al T‘:acer mo:k?
recelve all parts and instructions necessary to build twenty different radio and fine, Also e to let you know tha
elec(rom s circuits, h guaranteed to operate. O ts contain tubes, tube sockets, vari- &Eae.g'.g.'fedc"' becoming a member of your

b."

able, electrolytic, mica, ceramic and Ppaper die condensers, resistors, tie strips,
hardware, tubing, punched metai chassis, Instruction Manuals, hook-up wire, solder, Hu?\?ll:vgt(onl' vshuﬂ.:li:!TthoMgo't‘!{ole \:;ul'&
selenium rectifiers, coils, volume controls and switches, etc. drop You a few llnes to say that ! re-

In addition, you receive Printed Circuit materials, inciuding Printed Circuit chagsis, ceiveJ

special tube sockets, hardware and instructions. You also receive a useful set of tools, a that such a bargain can be had at such
professional electric soldel iron, and a self-powered Dynamic Radio and Electronics a low price. 1 have already started re-
The *‘Edu-Kit’ also includes Code Instructions and the Progressive Code Oscillator, palring radios and phonographs. My
ion to F.C.C. Radio Amateur License training. You will also receive lessons for friends were really surprised tc see me
ing with the Progressive Signal Tracer and the Progressive Signal injector, a High ¥et Into the swing of it so quickly. The

delity Guide and a Quiz Book. You receive Membership in Radio-TV Club, Free Consulta- rouble-shooting Tester that comes with
tion Service, Certificate of Merit and Discount Privileges. You receive all parts, tools, he Kit is really swell, and finds th'e
instructions, etc. Everything is yours to keep. trouble. it there is any to be found.’’
r UNCONDITIONAL MONEY-BACK GUARANTEE™ — — |
[ PRINTED CIRCUITRY [

At no intrease in price. the ‘‘Edu-Kit” ORDER FROM AD—RECEIVE FREE BOMUS
now Includes Primsed Cir«;uijtry. You build RADIO & TV PARTS JACKPOT WORTH $15
a Printed Circuit Signal injector, a unigque s " " "
servicing instrument that can detect many | O Send ‘“‘Edu-Kit" postpaid. | enclose full payment of $26.95. |
Rauiot ahnd TV troubles. Thtls rtevolutionury I [3 Send “‘Edu-Kit'"" C.0.D. | will pay $26.95 plus postage. |
new technique of radio construction is now inti i ing ** i
becoming popular in commercial radlo and | O Rush me FREE descriptive literature toncerning “‘Edu.Kit.” |
TV sets. Name .......

A Printed Circuit Is a special insulated I """ |
chassis on which has been deposited a con. Address |
dueting material which takes the place af |
wiring. The various parts are merely plugged I . |
lnPand's;ldé_red t'o termi'r:alsl.) |

rinted Circuitry is the basis of modern £ - ”
Automation Electronics. A knowledde of this I PROGRESSIVE EDU KITS INC' |
subject is a necessity today for anyone In- | (ATT: . GOODMAN, M.S. in ED., PRES.)
terested in Electronics. | 1186 Broadway, Dept. 533NN, Hewlett, N. Y. |
S S S SRS SN el
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vy FIND THE
PRECISE
AUDIO
ACCESSORY
YOU NEED

" FAST!

e Jacks
Plugs
Adaptors
Couplers
Extension
Jacks

e Speaker

Controls

e “Mini-Mix"—
; mixers, etc.
. look for the

[ 3 I )

AUD10 ACCESSORY SEI.F SERVICE CENTER

At last! All the confusion and ‘‘wait’’ gone. Fail-Safe
quality. Packages factory sealed, precisely labeled
by name, type, mating part, price. Guaranteed.

Send for Complete Catalog:

SWITCHCRAFT, INCORPORATED
5563 No. Elston Ave., Chicago, lllinois 60630

S5E

MBLE THIS ALL BAND BATTERY SHORT WAYE RADID FOR 508

LISTEN AROUND THE WORID—LI’ TG 12,

i 000 MILES AWAY

or P.P. delivery

e in a L. 3 1bs.—NOW HEAR Hh
WHOLE WORII) ’l‘\ll\IN(: DAY OR \I(‘H
SEND ONLY $2.00 (cash, ck, mo.) and pay
wlp¥ puostman $7.95 (_,()Dé)oslnge or send $9.95

omPlete Basic Kit as
shown. Free Broadcast Coil and Plastic Case
if vou order now! Available only from
Western Radio, Dept. BRE-12, Kearney, Nebr.
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A JOB ora POSITION ?

The differemee- s ELECTRONIC MATHEMATICS

AOW! A NEW WAY TO LEARN—I. I1. S, 1. WAY
A complete home study course in electronic math to
help you get the l)oxmcn you want—MORE MONEY—
MORE RESPEC
COURSE l‘RIvl’ARI"I) BY COLLEGE PROFESSORS
who have lectured to thousands of men on math and
engineering. You learn at home yuickly, easily—A4d
FAST as you want

YOU SIGN NO CONTRACTS
Pay cnly if satisfied—you owe it to vourself to examine
the INDIANA NHOME STUDY INSTITUTE COURSE
1IN BLECTRONIC MATH
FREE BONUS—I1f you Join now, a refresher course In
basic arithmetic,

Write for Brochure—No Oblipation
THE INDIANA HOME STUDY INSTITUTE
Dept. RTV-12, P, O, Box 1189
Panama City, Fla. 32402

Bookmark

Continued from page 14

follow schematic and wiring diagrams. Chas-
sis layouts are provided and all text instruc-
tions are clarified with many diagrams and
illustrations. The text is authored by Jack
(W2MDL) and Julius (W2PIK) Berens
who also authored Getting Started in Ama-

teur Radio. Published by John F. Rider
Publishers, Inc., 850 Third Avenue, N. Y.
10022.

- SWL Special. The How to Listen to the
World book is published in Denmark by the
former publisher of World Radio-TV Hand-
book, Mr. O. LL.und Johansen. How to Listen

e ooy,

: LisTEN
T0 Ty wnﬂ“”
A

ST & £ 6’

i S 174 pages

: : Paperback
$2.75

to the World gives the shortwave listener
facts on every facet of this hobby that he
needs to know. Unlike several books on
this topic, published in the past, this book
contains 38 separate chapters, totaling the
work of some 25 different authors and spe-
cialists in the field. For example, wave
propagation in discussed by Alan Shapley
of the National Bureau of Standards, short-
wave broadcasting by John Gayer of the
ITU, shortwave clubs by the president of
the Newark News Radio Club. The pages
are jammed-packed with information not
available in any other publication.

Some of the chapter headings are: Re-
ception Conditions, How to Identify Sta-
tions, Programs in English, Listening to the
Amateur Bands, DX-ing on the Medium
Waves, How to Report, Listening to the
Satellites, Buyers Guide, Learning Languages
by Radio, DX-ing TV Stations, etc. Many
electronics parts stores or by mail from
GILFER Associates, Box 239, Park Ridge,
N. J. 07656.

Tips on Taping. “The tape recorder gives
the American family its first new history
medium since George Eastman invented the
snapshot camera.” So says, Lester C. Wor-
den, author and publisher of the new book,
How To Make A Family Album In Sound.

Rap10-TV EXPERIMENTER
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is written for the family which wants to have

i

%s How an album of recordings ranging from baby’s
: &l;";{iﬁ{gmn first sounds to grandma’s Treminiscences.
: mSawnd These can be preserved for decades. Re-
! B cordings can also be made in conjunction
s 44 pages with slide or movie coverage to preserve a
' . Plastic vivid, living image of family history and
bound activity. Mr. Worden is also the author of 4
' $3.00 Living Legacy, How To Make A Recording

Of Your Life Story (Time Mag., April 3,
1964). The publication retails for $3.00 and
may be purchased in local bookstores or by
mail to Lester C. Worden, 10455 Ashton
Avenue, Los Angeles, California 90024. |

Author Worden has based his book on the
theory that while most people have an idea
as to how they want to use a tape recorder,
they need gaidance and a source of ideas.
This almost magic means of preserving the
present for the future requires some original
thinking along new lines. In his book,
Worden deas with the use of tape for family
recording under such interesting chapter
headings as, “Meet The Magnetic Memory,”
“Sound For Its Own Sake,” “Uses Of The
Portable Recorder In Traveling,” “How To
Work With Children,” “How Do You Make
Your Living?,” “The Hidden Mike,” “How
About A Sound Diary,” “Sounds Of The
Times.”

How To Make A Family Album In Sound

FACTORIES ARE TURNING OUT MILLIONS OF APPLIANCES
DAILY . . . WHO WILL REPAIR THEM?

START YOUR OWN BUSINESS!®

LW

1 i School has been teaching the profitable Appliance Repair business. You
Y ' A learn by working with your hands. Your Christy Tester locates trouble, CTS
; e course shows you how to fix it, what to charge, how to solicit business.

(ag

MAKE MONEY RIGHT FROM THE START READ WHAT MR. PIPPIN SAYS!
Mony of our students pay for their course before they Mr. Marion A. Pippin, Decatur, lll., writes: "My busi-
complete it. How? Becouse right from the beginning ness is getting better all the time.” Mr. Pippin is build-
they are shown how to make actual repairs! Thousands ing a real business in his fix-it shop. You con do the
testify the CTS course is easy to understand. same with CTS training.

SEND COUPON TODAY!

CHRISTY TRADES SCHOOL INC., Dept. A-1311
B 3214 W. Lawrence Ave., Chicago, lllinois 60625

ELECTRONIC
TESTING KIT

FURNISHED Please RUSH FREE book on Amerli«?’s fa:test-growing industry,
Appliance Repairing, and special form for paying from earn-
SEND FOR ings while learning
FREE BOOK
Noame _
... tells you
how to do it! Address

City — State
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RIGS AND
RIGAMAROLE

B This time round we have some extra-in-
teresting gear for.your consideration—a new
and different CB rig (stop asking yourself,
“What could be different in a CB rig?”); a
most unusual CB emergency accessory; and
a new aid-to-operating which could be the
newest *‘in” thing to add to your CB shack.
So hold on to your capacitors, here we go!

What’s New, Pussy Cat? The new CB
rig is from Pearce Simpson, P.O. Box 308,
Riverside Station. Miami, Fla. 33135, It's
called the “Director,” and is an ultra-com-
pact 23 channel unit, completely transistor-
ized in its circuitry.

Pearce-Simpson ““The Director”
Solid-state 23-Channel CB Rig

For one thing, the Director takes less cur-
rent to operate than an automobile dashboard
clock and will still function even when the
car battery is so low that it will not turn over
the engine. Best of all, when the car’s bat-
tery is in normal operating condition, you
can operate the Director for extended periods
without draining the battery.

Being transistorized, the Director requires
no warm-up time and is on the air instantly.
The something “new” in the unit is some
clever circuitry which Pearce-Simpson calls
Hetro-Sync. This is a frequency synthesis
circuit which requires only two mixed fre-
quencies instead of the usual three. The re-
sult, Pearce-Simpson claims, is a transmit

frequency of exceptional stability with maxi-
mum protection against those little unwanted
spurious signals which have been known to
cause TVI. To further maintain stability, a
Zener diode is used in the power circuit and
special close-tolerance crystals are employed
which provide a transmitted tolerance of *
.003, which is well below FCC specifications
and regular industry manufacturing stand-
ards.

Other features include: dual conversion
receiver, special high gain audio amplifier for
more “‘talk power,” negative peak clipping
and high level saturation limiting to prevent
over-modulation and distortion, squelch and
noise limiting circuits designed especially for
this unit, a TVI filter, dust-proof enclosed
plug-in relay, plug-in ceramic mike, corro-
sionproof aluminum construction with
heavy-duty, lifetime epoxy finish.

Remember we said “ultra-compact?” Well
it's only 8v2 inches wide, 234" high, and
815" deep—will fit into even the smallest car
with a negative ground electrical system (12
volt). It weighs but 5 pounds! The Director
is supplied with all crystals and a universal,
all angle mounting bracket on a slide rail.

Price of the unit is $299.90, and Pearce-
Simpson will send you further details and
literature if you contact them.

Pooped Power Pepper. Next we see that
the Zeus Portable Generator Co., 12435
Euclid Ave., Cleveland, Ohio 44108, has ex-
panded their line of excellent portable elec-
tric generators.

Zeus Portable Power Generator

These generators are ideal for CB clubs
wishing to keep a stand-by power supply
available in times of local power-supply
failure. Operating from either regular gaso-
line or propane gas (depending upon the

Rap10-TV EXPERIMENTER
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particular mecdel), they deliver from 1000
watts of 115 volts AC at 8.7 amps all the way
to dual voltage units capable of producing
3000 watts of 115/230 volts AC at 26.2/13.1
amps.

They have even equipped their fourteen
different models with mufflers to keep the
operation of the generator as quiet as pos-
sible, out of respect to those CB’ers who in-
tend operating with their microphone in the
immediate vicinity of the generator. Zeus
has an excezllent 16 page book which
describes the specific features of each of their
models, including power output available. We
suggest that vou obtain a copy of this book
for your club files or for your own personal
reference. It's free; just write to Zeus.

Band Snooper. Next we have something
called a “Panadaptor,” a device known to
most CB’ers who did a stint in any of the
military communications branches. The “Pan-
adaptor” is a piece of gear which gives you
a visual presentation of just about every
signal in your area on the entire 11 meter
band—it does this by means of a cathode ray
tube. The fece of the tube is calibrated to
show 100 kc/s to each side of the center,
and the center of the tube shows an indica-

Singer Panadaptor Model PR-1

tion of the signal being heard on the CB rig.
The tube shows a green base line with a
vertical “spike” representing the signals on
the various channels.

This permits you to rapidly locate a clear
channel or to “monitor” a number of chan-
nels at once. The device may also be used as
a modulation analyzer, and as a signal
strength indicator.

It may be attached in a few seconds to any
CB rig (or communications receiver) hav-
ing an IF of 455 kc/s.

Price is $144.50 from The Singer Com-
pany, Metrics Division, 915 Pembroke St.,
Bridgeport, Conn. u

FOR QUALITY

The quality of Telex headsets has become well known to hams over the last
twenty-five years. Here are three Telex headsets that deliver the
kind of top grade performance that hams expect from Telex—

MAGNA-TWIN

For absolute maximum intelli-
gibility under difficult QRM con-
ditions ... Super.comfort foam
cushions ... Rugged, moisture-
proof magnetic drivers give
broad response, excellent sen-
sitivity . . . Sturdy construction
of high impact plastic.

Write for descriptive literature today.

TELESET

Lightweight, economy _version
of the famous Magna-Twin . ..
High performance, shock-proof
Magna-Twin drivers...Designed
especially for ham requirements.

MONOSET

Feather-lightat 1.2 oz. ... Elim-
inates headset fatigue...Sound
from replaceable driver is fed
directly into your ears through
adjustable tone arms . . . Telex
quality construction assures re-
liability.

S o
s ) TELEX/Acoustic Products

COMMUNICAT/IONS ACCESSORIES

Dept. 9. 3054 ExcelsiorBlvd.e Minneapoclis16, Minn.
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Fill in coupon for.a FREE One Year Subscrip-
tion te OLSON ELECTRONICS’ Fantastic Value
Packee Catalog—Unheard of LOW, LOW PRICES
on Brend Name Speakers, Changers, Tubes,
Yools, Stereo Amps, Yuners, CB, and other Val-
ves. Crodit plan available.

NAME
ADDRESS___ .
CITY—___ 7ONE__STATE

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

OL50N ELECTRONICS

INCORPDODRATED

436 S. Forge Street Akron, Ohia 44308

T =i o

'Solid=state
CB mate

- The best way to ring up more 10-2s

" with the new solid-state transceivers

. isby using one of the new low-

- impedance Sonotone Ceramikes®,

. They are designed specifically for

. all-transistor transceivers. Trans-

- mission is loud and clear, and

. Ceramukes are built to take abuse.
Ger the low-impedance “CM-3050"
or the "CM-3050M" with Magnetic
Mount. today. Also Models

. *CM-39” and “CM-

. 30M” for tube trans- §

. ceivers. Prices start

' at $15.75. Write for

\ Free catalog

i SAH-7.

i

Foow

s o

i : s
UNOTONE\
. udio products !
i, Sonotone Carp., Electronic Applications Div.,Etmsford, N, Y. i
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NEW
roducls

Auto Stereo
Tape-Cartridge Player

The newly-formed Auto Sound Division
of the Craig Panorama, Inc., is introducing
a high-styled car-stereo unit, called the Craig
C-502, with such exclusive combination fea-
tures as solid-state two-channel stereo ampli-
fiers, dual-stereo playback heads, electronic
track selection, push-pull output, and new
self-activating cartridge system operating on
auto battery. The unit is highly styled of steel
with a brushed-aluminum face plate. Sug-
gested list is $119, An additional all-chrome
Craig C-501 model will list for $99.50. Craig
is also offering a complete stereo cartridge
library offering top Mercury, United Artists,
Liberty, MGM and Paramount labels. A self-
mailer music catalog is schedule for quarter-
ly issue. (For further information please
write to Auto Sound Division, Craig Pan-
orama, Inc., Dept. ASI-1, So. La Cienega
Bivd., Los Angeles, Calif. 90016.)

Craig C-502 Automobile Stereo

Noise-Canceling
Mobile Carbon Microphone

Recent studies on voice intelligibility in
communication systems operating in high
noise environments have led to some inter-
esting hardware developments. One such de-
vice is Roanwell Corporation’s new Model
RM-515 noise-canceling mobile carbon mi-
crophone. Canceling an average of 18 db of
ambient noise, the RM-515 offers improved
intelligibility over other available carbon
noise-canceling units by providing superior
noise-cancellation. Human-engineered for
secure and comfortable hand operation, it is

Rap10-TV EXPERIMENTER
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housed in a high-impact, thermoplastic case.
A soft-action press-to-talk DPST switch acti-
vates the microphone. Mounting bracket is
included. Technical specifications: Frequency
Response, 300 to 3500 cps; Sensitivity, —17
db ref. 1 mw/nm®, (10 dynes/cm?), or +33
db ref. 1 mv into 100 ohms load for 10
dynes/cm?®, S.P.L.; Carbon Noise, less than |
0.001 volts; Recommended Operating Cur-
rent, 50 to 100 ma; Maximum intermittent
Current, 250 ma; Cordage, four-conductor
retractile cord (35 ft. extended), vinyl insula-
tion and jacket; Mounting Arrangement, clip
type mounting bracket that receives mount- New gs_page book gives

ing button on back of microphone. (For more step-by-step instructions for

;};;031;’;)Iwgzev’z,fiz“;;::!,Ss':s"iifff,’Sf’iﬁi SIMPLE
ELECTRONIC
PROJECTS

You Can Build NOWI

How would you like to make a sun-powered radio,
or a walkie-talkie, an intercom, a broadcast sta-
tion, a burglar alarm,, a code transmitter, or any
one of 50 exciting, easy-to-build projects? It’s
simple — the Semitronics way.

o Easy-to-build projects described in simple lart.
guage with ciear diagrams.

» No technical background needed — just pliers,
screwdriver and soldering iron.

o il parts inexpensive, re-usable for many projects.

IDEAL FOR BEGINNERS OF ALL AGES
With the new Semitronics handbook “Electronic
Projects,” any student, beginner or hobbyist can
have the fun and excitement of building elec-
tronic projects that work — even if you never
worked with electronics before. Semitronics
makes it simple, with this illustrated handbook,
and easy-to-find parts, all available at low cost
from your dealer’s Semitronics Electronics Center.

THE FUN WAY TO LEARN
This educational science program provides an ex-

n | RM- on Mike citing and fascinating introduction to electronics
Roanwell Model RM-515 Carb and the space age. Students will find the Semi-
. tronics program especially appealing, as they
Tape Aids learn new facts in a practical, enjoyable way. Try

your first project now — just for the fun of it.

As part of their expanding activities in | | =71 {00K for the Semitronics Electronics
ELECTRONIC || Center at Your Local Dealer

audio and high ﬁdellty, 4 Elpa Marketing bR sECTS || Some A for your Projects Book
Industries, Inc. will distribute a complete | TITITrTT ] (Includes postage and handling)
line of tape splicing and editing products | T10: ‘
known as EDITall and EDItabs. Both prod- || A RT¥-12|
ucts are manufactured by the Tall Company. | [# . itFon i
The EDITall is a patented tape splicing : ' gseCamlstrEe?:llcY:oﬁ( ﬁolg;%.l
block that can easily be fastened to any tape | | i B ' v s'end e |
machine with or without the use of screws. copies 'of the semitron 50-Projects Book postpaid,
It enables any owner of a tape machine to
splice standard ¥4" tape, including small sec-
tions hitherto considered impossible, profes-
sionally and accurately.
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FLEMENTARY

ELECTRONICS

There's no better way of becoming ac-
quainted, and keeping up-to-date on the
exciting world that is electronics, than
through the pages of

ELEMENTARY ELECTRONICS

And now this highly informative and easy-
to-read magazine is being published more
frequently—every other month!

&
;
S
3 %
;
.

L

¥
1 &
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So don't take a chance of missing a single
copy of ELEMENTARY ELECTRONICS.

Subscribe today and save money! Only $4.
($4.50 at the newsstand)

MAIL THE COUPON NOW

Elementary Electronics
505 Park Avenue
New York, N. Y. 10022

Urgent! Please begin my subscription with the next
issue. I year: $4; 2 years: $7; 3 years: $10.
[0 Payment enclosed $ [J Bill me

Name

(please print)
Address

City
State

Zip Code

22
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NEW
Products

‘The patented EDltabs are used for
splicing tape and, when used in conjunction
with the EDITall editing block, results in
spliced tape that is as flexible, as uniform
and as sturdy as the original tape itself. The
use of the EDITall and EDItabs eliminates
the crackles and pops that so often accom-
pany tape that has been improperly spliced.
Possible damage to the tape machine is also
eliminated.

The new EDITall KP-2 editing kit con-
tains an EDITall block for splicing and
editing tape; 3 sheets of 10 each of EDltabs
tape splices; a marking pencil; a specially
treated demagnetized razor blade; together
with complete instructions. The complete kit
will retail for $3.50. Additional ED/1abs are
sold in a package containing 50 EDItabs for
$1.50. The EDITall Kits and EDItabs will
be distributed throughout the United States
by Elpa. For any additional information
Elpa Marketing Industries, Inc., Dept. 7R6,
New Hyde Park, New York.

TAVE St ¢ NUTONT I

Tk T YAty PAT g -
50EDItzes  EDITal/
TAPE EDITING and TAPE EDITING ang

SPLICING SYSTEM SPUCfG SYSTEM :

Oscilloscope for Color TV

A moderately priced oscilloscope that ful-
fills practically every service and test require-
ment is available from Allied Radio Corp.
The new instrument, available both in kit
form and factory-assembled, is the Knight-
Kit 5" DC to 5.2 MC Wideband Oscillo-
scope, model KG-635. It can be used for
color TV as well as wideband testing. Its wide

Rap10-TV EXPERIMENTER
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range of application covers service shops,
schools, laboratories, industrial production
lines, and hobbyist and general use for high
fidelity, amateur and CB equipment.

It features Unique Dynamic Sync Limiter
circuit that assures trace uniformity under
any high sync level conditions; vertical at-
tenuator marked directly in yolts/inch; two
regulated power supply potentials; Pull-Push
On-Off/Focus Control—no need to reset
focus; 1650-vclt accelerating potential for
sharp traces; polystyrene and mylar capaci-
tors for sweep stability.

Also, Automatic Astigmatism Correction
for uniform focus regardless of trace posi-
tion on screen; series/shunt peaking in ampli-
fiers for overall widespread response; Pull-
Push On-Off/Focus Control eliminates need
for constantly resetting focus when turning
unit on; 2 regulated power supply potentials;
retrace blanking; and tapped primary on
power transformer for optimum operation.
Calibration controls are externally accessible
through case. No test equipment required
for calibration. Graticule has X and Y
linear grids. Ragged black metal case. Highly

legible markings on charcoal gray and silver | |

front panel. Elack knobs.

The Knight-Kit KG-635 is priced at
$99.95 in kit form, $149.95 factory as-
sembled. This new instrument is listed in

.

o X ggsa R QEQ 1

Knight-kit KG-635 DC Oscilloscope

JANUARY, 1966

%

The do-it-yourselfer’s
newest catalog

Here's your new catalog of quality electronic
kits and assembled equipment . . . your shop-

ping guide for TV set kits, transistor radios,
voltmeters, scopes, tube testers, ham gear, FA
systems, and a host of other carefully engineered
products. Every item in the Conar catalog is
backed by a no-loopholes, money-back guar-
antee. It's not the biggest catalog, but once
you shop its pages you'll agree it's among the

fun and pride in assembly, mail the coupcn.
Discover why Conar, a division of National Racio
Institute, is just about the fastest growing
name in the kit
and equipment @@NA‘F%
business.

CONAR

3939 Wisconsin Avenue, Washington, D.C. 20016

Please send me your new catalog.

www.americanradiohistorv.com

best. For years of pleasurable performance, for |

I N I I MAIL NOW !----l
NP5C

Address
l City. : State. Z-codo——— l
SO I N N N s e O
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“The meter is a marvelously sensitive

and accurate instrument.” v. s. camera

:\\

\

$3695 IN KIT FORM

Here is a precision instrument that
meets the highest standards of any
meter available today. The S&M A-3
uses the newest cadmium sulfide
light cell to measure light levels
from O to 10,000 foot lamberts at
ASA speeds of 3 to 25,000. It is
successfully used with movie or stili
cameras, microscope, telescope—as
well as densitometer.

The computer gives F stops from .7
to 90 and lists exposure time from
1/15,000 sec. to 8 hours. 43° angle
of acceptance, 4 range selection;
EV-EVS-LV settings. Large (4%")

illuminated meter, paper speed con- o]

trol knob for use with enlargers and " A
now has a new battery test switch.

SCIENCE & MECHANICS — KIT DIVISION Z8
505 Park Avenue / New York, N. Y. 10022

RTV-764
Enclosed is § . Please send me the Supersen-
sitive Darkroom Meter, as checked below. I understand
that if I am not completely satisfied, I may return the
meter within 10 days for a complete refund.
{J No. A3

{J No. A3
in kit form —$36.95 assembled — $41.95
3 A-3 Carrying Case—$5.00

Add 10% for Canadian and foreign orders.
New York City residents add 4% for N.Y.C. sales tax.

NAME
(Please print)
ADDRESS,
CITY. Z0NE. STATE
24

NEW
products

Allied’s 1966 catalog No. 250, available free
from Allied Radio Corp., 100 N. Western,
Chicago, Ill., 60680.

FM-Stereo Receiver

A new all-in-one receiver is the Fisher
440-T, a no-compromise highly reliable
unit that bristles with engineering innova-
tions and convenience features. Although
only 16%” wide, it incorporates an all-solid-
state. FM-multiplex tuner with automatic
mono-stereo switching, a versatile stereo

Fisher 440-T 70-Watt Stereo Receiver

control-preamplifier, a time-division multi-
plex system, and a heavy-duty silicon-pow-
ered stereo amplifier.

The tuner front-end has an exclusive four-
gang all-solid-state design free of distortion
and overload. It attains unusually high sensi-
tivity and selectivity and can pull in the
weakest FM signals even under the poorest
receiving conditions. The controls are logic-
ally grouped on the front panel and include
separate program and mode selector controls.
One unusual feature on the 5-position Mode/
Tape Monitor Switch are the positions Tape
L and Tape R. These permit playback of
each of the four tracks of a monophonic
tape through both loudspeakers simul-
taneously.

In spite of its low price (under $330),
the Fisher 440-T has many convenience
features. They include a speaker selector
switch, front-panel headphone jack, and high
and low level magnetic inputs to accommo-
date all types of magnetic cartridges.

Tri-Band SSB/AM/CW Transceiver

A new three-band SSB/AM/CW Trans-
ceiver for use in the 20-, 40- and 80-meter
amateur radio bands has been introduced by

Rap10-TV EXPERIMENTER
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EICO Electronic Instrument Co., Inc,, 131- E e

. AR S B ST ]

01 39th Avenue, Flushing, New York 11352. = « et

The new EICO 753 Tri-Band Transceiver %Th‘nk‘nQOf C\O‘l’ege a.nd"
a space age career in

may be used at fixed locations or as a mobile

station on a vehicle or boat, for manual push- I ‘E k . .

to-talk or automatic voice controlled (VOX) ' ° electron]cs_‘?ﬁf ! ‘ il
radio-telephone operating, or for radio- * - w;mm_‘,,m.x»;r‘z&x’m -
telegraph communication employing grid | . . T 3\,1 N

block keying. It has rigid construction com-
pactness and superb styling.  Assembly of

. : rupere 07 A = : L4

';';.;n ‘An!!.n.‘ |-.l-uv:-: ‘\\ \\\ ; :%

N o

" . Send for this booklet on .

. ENGINEERING TECHNOLOGY®
EICO $SB/AM/CW Ham Transceiver ¢ = .. - AND ENGINEERING i

- Learn how you can prepare for a dynamic:t
the Kit version is made easy and fast by VFO | i career as arz electricgl _gr mechanicgl engi-" %
and IF circuit boards. plus preassembled | ~ neering technician or engineer in such |
crystal lattice filter. ; exciting, growing fields as avionics, mis- |
Wh s ower input is 200 ! siles, reliability control, fluid mechanics, |
en trans g P p 5 A I _data processing, metallurgy, microelectron- |
watts PEP for SSB or AM, and 180 watts for : ics, and advanced aerospace research. ° |
CW. Power cutput is rated at 110 watts PEP L MSOE offers‘residence study programs
for both SSB and AM. and 110 watts carrier ! rleading to these degrees in engineering
power for CW. The transmitter uses a pi net- | ., technology and engineering: |
work to match into 40-80 ohms. 2 years — Associate in Applied Science
4 years — Bachelor of Science

Also get facts about scholarships and fi:

j

Receiver sensitivity is better than one i
microvolt for 10 db signal-to-noise ratio. | : o ST e Mo o S e D b GtV
Selectivity, _provide’d by a crystal lattice band- | | student serv;cjes, plus photographs of
pass filter, is 2.7 Kc at 6 db. A product de- MSOE technical laboratories and 4
tector is used for SSB reception and a triode | | student activities. For your copy, .
detector for AM. ! just mail the coupon — :

The transceiver can be operated on any | | no obligation.
frequency in the 3490-4010 Kc, 6990-7310 | - ’
Kc and 13.860-14,410 Kc ranges. Frequency | andd b
is selected with a single knob which has a
6:1 rapid band tuning ratio and a 30:1 ver-

nier bandspread. An offset tuning control
is also provided with which the receiver can
he tuned over a 10 Kc/s range without alter-

ing the transmitting frequency. Milwaukee School of Engineering
Flat-topping is prevented by a high-level jumessssscccsssenssssseseaaNa DD Do
dynamic ALC (automatic level control) cir- Milwaukee School of Engineering

Dept. RTX-1265 1025 N. Milwaukee Street
Milwaukee, Wisconsin 53201

Please send the "Your Carecer” booklet.

cuit. even with extreme overmodulation, per-
mitting use of an external linear amplifier

with the transceiver. Auxiliary contacts are I'm interested in
provided on the transmit-receive relay for D3 Electrical fields 3 Mechanical fields
control of a linear amplifier. Name ..o,
In kit form it is priced at $179.95 and at ADAress. ...
$299.95 facrory-wired and tested, less power City
eyl
JaNvaRY, 1866 25
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NEW
The famous /7Z22cwny) \NOKITIITEES

Model 1101 TUBE TESTER Seren Hostst win
uilt-in e
Now I” a w”.e_ oofer weeter e

5 A new professional stereophone,
I,_yoa’gelf Superex Model ST-PRO, duplicates your
% hi-fi’s speaker system as no other headset has
done before. This stereo headset has a
woofer-tweeter arrangement with built in

Superex ST-PRO Stereo Headset

cross-over networks in each acoustic cham-

| ber earpiece. The low and mid range fre-
quencies are reproduced by a dynamic
on/y $3495 element; the high frequencies by a ceramic
element. Foam filled ear cushions, which

are replaceable, are employed with a fully

Model 1101K...Kit

Model 1101 $4995

... Wired | adjustable vinyl covered spring steel head-
. . band. A four conductor cord terminated in
lllustrated step-by-step instructions make (Continued on page 29)

the Model 1101 extremely easy to build
Nothing has been spared, engineering-wise or
production-wise in making the Model 1101 your
best tube tester buy. Tests more tubes for dy-
namic cathode emission, shorts, grid leakage and
gas than many testers costing hundreds of dol-
lars. Tests new Decals, Magnavols, 7-pin Nuvis- ‘
tors, Novars, Compactrons, 10-pin types, battery
type, auto radio hybrid tubes, foreign and hi-fi [
tubes and industrial types. Employs brilliant 2- h
point test principle —greatest safeguard against
obsolescence. Modern airplane luggage design
case...weighs only 4 Ibs.

o Also tests all popular picture tubes

Write for complete catalog of kits and wired
instruments —and name of nearest distributor

(7 ELECTRONICS CORP

315 Roslyn: Road, Mineola, N.Y. 11501
Export: Morhan Exporting, 458 Broadway, N.Y.C. 10013

i B L I

“Just in time—almost finished
with my new solid-state amplifier.”

...... ot g R

Rap10-TV EXPERIMENTER
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B A supersensitive t-ansistor
switchimg circuit providzs the
punc- t:).ﬁrr flashbu bs up te a
quart2r-mile| from tie Samera
with zhe Transiflash. find though
resuls are Spectacular, the cir-
cuit tself is extremely simple.
Only 3 battery, a capecilor, a re-
sistos, anc 'two transisters are
used

W Canstraction. A 1% x 2 inch
piece of perforated 3akelite or
phenmiic bodrd forms the shassis
of the Tramsiflash. A thim piece
of pkwodd, plain plastic; Jr even
heavy draiting cardimaré would
also serve.

W T-ogh 4l parts are rsounted
by passing their leads chrough
perfarazions in the bcard, the
2N3&7 power transiszor mequires
two 2xira mounting oles. They
are & inch{in diameter, Xo pass
4-36 by 3%-Inch mactine scraws.

he |
TRANSIFLASH

by Jim Kyle, K5JKX

G

Location of them is determined
3y passing the base and emitter
terminals through 3xising ‘per-
forazions, and using the transis-
tor itself ag a marking template
for the extta holes.

B The collector of the 2N307is
electrically connected te its case,
so that the two mounfing bolts
serve as collector cornections.
Put a solder lug benea-h one of
the nuts for making th2 connec-
tions.

m With the board drlled and
the 2N307 in place, mount the
2N4D4 by passing #s ‘leads
through three perforations and
pull ng the transistor Lp snugly.

Be sure that no lead shorts to

the metal case of -he gransistor
in tais process.

W The emitter lead of the 2N404
must be insulated with plastic or
cambric tubing te prvent its

stworting to the 2387 collector;
al other leads zen remain. bare.
8 The capacito- and redistor are
maunted by passingtheir leads
fhrough approgizate - holes as
shown in the pho=os anc bending
“he lead wires cvar tigh-ly. Make
al connections then amd solder.
W To save bo'h space and
maney, transistor’ sickets were
enitted. This' meass -hat you
must use heat skike or grip the
ransistor leacs  between the
qint .and the -ramsis:or with
ong-nose pliers vhile. soldering,
-c prevent heat damage. When
scldering the 2B204 exy tter lead
-c the. 2N307 aasey grip the
2M307 base ternina. The 2N404
amitter lead is: brg erough for
séfety 1f you woik sapidly.

B For all joints, @ 37%-watt
aencil-type irom witk small tip is
recommended; it i hat enough

SINPLE TRANSISTOR CIRCUIT POPS OFF LIGHT SOURCES AT % MILE

Januvary, 1966
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THE TRANSIFLASH

to allow a quick job, yet small enough to
handle easily. Soldering guns can damage
transistors.

The battery is both connected to the cir-
cuit and held in place by short stiff wires
soldered first to the battery terminals and
then to the capacitor leads. Since average
life of the battery is over two years, no bat-
tery holder was felt to be necessary. Leaving
the battery off the board makes eventual re-
placement easier.

With all connections made according to
the drawings and the photos, connect flexible
wires to the shutter and bulb terminals and
you're ready to try it out. Keep in mind that
this is a power unit rather than a complete
flashgun; the flashbulb wires can either be
soldered to the socket of your present flash-
gun, or run to a connector which fits the
plug of your extension flash units.

Of course, final housing and possible
mounting of the Transiflash depends on your
particular camera, how you plan to use it,
and whether you just want a working studio
unit or a chic addition to your equipment. A
small aluminum chassis box outfitted with
jacks for the shutter and flashbulb leads
makes a neat package; neater yet when cov-
ered with leather or a simulated leather ma-
terial to match your camera case.

(Continued on page 105)

LEADS TO FLASH BULB

. METToRY

Ci Bl

LEADS TO CAMERA
SHUTTER

The handful of electronic parts that make
up the Transiflash fit neatly on « 17 x
2-inch phenolic board as shown above. Dry
cell battery (below) juts past board and
is held in place by its leads. Entire unit
can be potted with only the battery outside.

TO CAMERA SHUTTER

PARTS LIST
B1—22.5-volt battery (Mallory M-215 or
equiv.)
C1—150mfd., 50vdec midget electrolytic ca-
pacitor

Q1—2N307 medium-speed computer switch-
ing transistor

Q2—2N404 medium-speed computer switching
transistor

R1—2200-chm, 1-watt resistor

1—perforated phenolic board, 17 x 2 inches

e

QI-2N307

Q2-2N404

TRANSISTOR LEADS
(BOTTOM VIEW)

1—Chassis box (see text)

Misc.—Solder lugs; hookup wire; spaghetti;
hardware; appropriate plugs, jacks and leads
(see text); solder, efc.

Estimated cost: $4.00
Estimated construction time: 1V, hours

Schematic diagram shows that Q1 carries
all of the current through its collector-
emitter circuit and Q2 serves to fire QI.

Rap10-TV EXPERIMENTER
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a standard stereo plug is used. Other termi-
nations available free of charge are 2 RCA
phone tips, 2 PL-55 phone plugs, 2 mini-
plugs. A pair of washable knit ear cushion
covers are also supplied at no extra cost.
Various accessories offered include a boom
mike attachment, 10 ft. retractable cord and
alternate impedances of 600, 2K, 15K, 50K
ohms. The frequency response is 18 to
22,000 cps. impedance 4-16 ohms, nominal
power is 30 milliwatts and maximum power
is 2 watts. The net price of the Superex
ST-PRO is $50.00. Catalog is available upon
request. Just write to Superex Electronics
Corp., Dept. RV6, 4-6 Radford Place,
Yonkers, N. Y.

Recorder Coritrols
Level Automatically

Automatic Level Control (ALC) and
completely solid-state electronics feature the
Vista 525 tape recorder from Craig Pano-
rama, Inc., of Los Angeles. Automatically
maintained recording level and 4 hour re-
cording capacity, make this AC-operated,

Craig Panorama Vita 525 Recorder

6-transistor un.t ideal to record meetings in
large conference rooms, auditoriums, etc. No
need to monitor volume, regardless of dis-
tance of speaker from microphone. Speed
equalization control at 1-% and 3-% ips
standard speeds, with capstan drive. Design
features include jam-proof single-lever con-
trol, AC bias record, fast forward, PM
dynamic microphone record level and power
indicator. Unit equipped with inputs for
microphone, radio and AC power, outputs
for earphone and external speaker. Dimen-
sions are 5-¥2" by 11-34" by 9" and weight

(Continued on page 31)
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E
E
E

DISC CONDENSERS .. ..30 for $1 60 for 1.01
PRECISION RESISTORS .30 for $1 60 for 1.01
10-WATT ZENER 0V .. 1for $1 2 for 1.01
25 AMP RECTIFIERS .50V,.2 for $1 4 for 1.01
SWITCHING TRANS'TRS. .15 for $1 30 for 1.01
“*MICRO'' ZENERS 6-voit.. .6 for $1 12 for 1.01

GERMANIUM DIODES ..25 for $1 50 for 1.01
20-WATT TRANSISTORS - 3 for $1 6 for 1.01
TRANSISTORS ....... 30 for $1 60 for 1.01
115/60¢ TO 6.3A, 3A XFMR 1 for $1 2 for 1.01
2N1613 100MC TRANS .. .1 for $1 2 for 1.01
40-WATT TRANSISTORS 2 for 51 4 for 1.01
SOLAR *'SUN'' CELLS . 4forZl &8 for1 0l
Z00MC 2N705's TRANS'TRS. 2 for&1l 4 far 1.01
20W NPN SIL. 2N1647 1for i1 @ for 1.01
CLIP-IN DIODES SILICON 15 for $1 30 for 1.01
EPOXY RECTIFIERS 25 for $1 50 for 1.01
IGNITION SWYG TRANS'TRS 1 for $1 2 far 1.01

2N706 SQOMW, 300MC NPN2 for $1 4 far 1.01
4 2N170 TRANSISTORS, by GE., npn for gen | rt
5 2N107 TRANS'TRS, by GE, pnp, pop. audio pak $1
3 INFRA.RED DETECTORS, with leads . .... Y|
$25 SURPRISE PAK: transistors, rect, diodes, etc.}l

-
75 HALF WATTE i 5 33
RS, asst incl: A.B., 5% too! ..$1 g

10 POPULAR CK722 TRANSISTORS, rnp, no test §$1 4
o

(=]

60 TUBULAR CONDENSERS, to .5mf, to 1Kv, asst §1
60 CERAMIC CONDENSERS. discs. npo’s, to ,05 zl’
1
0 3-TRANSISTOR [OTRANSISTORS Q‘\'
AMPLIFIER sp\t 100 fot ;298 '

15 PNP TRANSISTORS, CK722,2N35,107,,, 8
» Only 3"x27x34" $1 00
Printed cireutt
: Wired. a Power, Audio,RF, \nnuudl

POLY PAK:

15 NPN TRANSISTORS, 2N35, 170, 440,.,.
TERMS:

P.O. BOX 942X PARTS

. LYNNFIELD, MASS.] ZAreand

Add postage avg. wt. per pok 1 lb. l[]--oﬁ
CATALOG

o McGEE'S
1966 CATALOG

1001 BARGAINS IN

SPEAKERS—PARTS—TUBES—HIGH FIDELITY
COMPONENTS—RECORD CHANGERS—
TAPE RECORDERS—KITS—
EVERYTHING IN ELECTRONICS

| 1907 McGee St. |

Kansas City 8, Missouri |
[J SEND 1966 McGEE CATALOG i

NAME........ 00000C000) DOODOCOTO00 aeanes
ADDRESS

aerssscsasarassacw

ELECTRONIC SPECIAL!!

GIANT SURPRISE PACKAGE to thrill you and please
you with all sorts of parts for projects! 20 Ibs. of
Condensers, resistors, chokes, sockets, chassis, etc.
etc. including: Plus Valuel a Brand New POWER
TRANSFORMER .............. ...\ SPECIAL $4.88
Send check or money order, include additional for postage
to your zone, excess refunded. Sorry, no COD's.
SEND FOR NEW 1966 BARGAIN BULLETIN—FREE
CB Dealers:

Write on your letterhead for price list on CB Supplies.
GROVE ELECTRONIC SUPPLY COMPANY

4109 W. Belmont Ave, Telephone!
Chicago, 111, 60641 (Area 312) 283-6160
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Grimp tool
replaces oo
Soldering iron

Now your solderless connections, wire
stripping and cutting, and bolt cutting
are one-squeeze, one-tool operations!

. . ' WIRE STRIPPER
B This new al'l-purpose tool is truly a S“P” Use correct stripping notch—close tool and
Champ when it comes to your construction pull wire removing insulation.

projects. Manufactured by American Pam-
cor, Inc., the Super Champ is a boon to wire
handling; it strips the insulation, crimps on
a solderless connector, and you just make
the connection—simple as one, two, three.

Another feature is the bolt shear oper-
ation which allows you to trim your hardware
down to size with a squeeze of the handle.
If you've ever developed a short in your
home-brew equipment and traced it to a
wire grounding to an oversized bolt on your
chassis, you know how handy it would be
to have a quick and easy way to cut junk box
hardware down to size.

The diagrams, 1 through 5. at the right,
illustrate the uses and technique of using the
utility tool, which has contoured handles
that are fully insulated with high-impact
plastic.

The Super Champ tool, as well as the sol-
derless terminals are available from several
retail sources: Sears Roebuck & Co., Mont-
gomery Ward, Penney’s, and W. T. Grant
Company. L]

WIRE BUTTER
Severs wire easily and cleanly.

ELECTRICAL CRIMP
Use proper notch and close tool completely.

—

MECHANICAL CRIMP
U;e “INS" notch to crimp insulation. )

-Insert bolt in threaded side of tool, bolt sizes
are marked. Turn bolt to desired length-allow
Y " for tool thickness. Squeeze handles
together quickly. Cuts bolt clean with no

ical crimp i _ .
Electrical crimp is made on 12-10 AWG using thread damage or borre.

marked notch and closing tool completely.

30 | RaAp10-TV EXPERIMENTER

www.americanradiohistorv.com


www.americanradiohistory.com

NEW
products

Continued from page 29

only 8 Ibs. Price: $69.95. Accessories in-
clude microphcne and patchcord. For fur-
ther information, please write Dept. R212,
Craig Panorama, Inc., 3412 So. La Cienega
Blvd., Los Angeles, Calif. 90016.

Solid-State 10-Meter
Ham Band Converter

A new solid state, self-contained amateur
ten-meter band converter for use with stand-
ard automobile radios has been introduced
by Instrument Devices Corporation. The
new unit, designated the Model SS-Ten con-
verter, features solderless, instant installa-
tion on any automobile radio and offers im-
mediate reception of all ten meter band
phone stations. A single on-off switch in the
unit allows the user to switch his radio back
to normal broadcast bands instantly. The
converter permits tuning through the radio
amateur ten-meter phone band (28.400 to
29.450 mc).

Instrument Devices $S-Ten Converter

Its technical features include a printed
circuit, three American-made transistors, RF
stage, mixer and a crystal-controlled oscil-
lator. Power requirements are 9 volts at
3 ma. from a self contained battery. Broad-
cast band image rejection is better than
80 db. The unit is 5 in. x 2-V4 in. x 2-Y4 in.
and weighs only 6 ounces. It has a baked
enamel finish and may be kept either in the
automobile glove compartment or attached
under the instrument panel. It comes com-
plete with battery, instructions and technical
specifications, and is available from Instru-
ment Devices Corporation, Dept. 7T6, P. O.
Box 248, Huntington, L. I., New York for
$22.95 postpaid.

(Continued on page 33)
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v Factol
“TAB", SILICON 750MA* DIODES Testod!
*NEWEST TYPE! LOW LEAKAGE Gt
Piv/Rma Piv/Rms Piv/Rms Piv/Rms
50 535 100/10 200/140 3001/‘210
oyl i mn_ms_' ° mn_m-—' STPiv/Rms
400/280 500/350 600/420 700/490
f—iS S 1 5 NI, P 23— .__'_27_. .
Piv/Rms Piv/Rms Piv/Rms Piv/Rm
800/560 900/530 1000/100 1130/710
uery
ALL TESTS AC & DC & I"WD & LOAD!
1700Piv/1200Rms @ 750Ma $1.20 @. 10 for $10
same 1100Piv/770Rms 75¢ @ . r $11
SILICON POWER DIODES STUDS & P.F. *;oo -
Piv iv
Amp! 35 Rms 70 Rms 105 Rms 140 Rms
3 .08 14 17 .24
.30 .55 .70 .83
182 .20 .30 .50 .75
35 7 2.05 1.35 1.50
100 1.65 1.00 2.50 3.15
Y 2.3 OJ Ehiiy m—t 75 575 __ | 823
D.C. 300 Piv 400 Piv 500 Piv 600 Piv
Amps 210 Rms 280 Rms 350 Rms 420 Rms
.29 .3 | .48
1.00 1. 1.45 1.70
18%» 1.00 1.50 Query qQuery
35 2.15 2. .7 .33
100 3.7% 4.60 8.00
240 11.70 19.80 27 90 Query

Battery Charger 6 & 12 v Charges up to 5 Amp with Circuit

Breaker $8 @, 2 for $1

D.C. Power Supp|y 115v/60 io 800 Cys. Output 330 & Tap
$5 @, 9,

o o
12000Piv/8400Rms @ 200Ma $10 @, 3 'or $25.
SU4 Silicon Tube Repl. $1.90 @, 6 for §

“TAB"" % SCR's % TRANSISTORS * DIODESlIl
Full Leads Factory Tested & Gtd! U.S.4. Mfg

PNP/HiPower/15 Amp Round TO36 Pckg! 2N441,
242 2517 278, DS501 up to SO volts VCBO $1.25 @,
TN278, 443, 174 up to 80v @ r $5

PNP Dlamond/SA 2N155, 156. 235 1242 254, 255.

STAB|STOR Diodes Fwd Regulators
Zener Diodes up to One Watt 6 to 200v ¢70 @
Zener Diodes Ten Watt 6 to 150v $1.45 @ .

Sil Presfit 18A up to 100 Piv...... .
Micro or MuSwitch CSD 35 Amp/AC OC.......... 3 for $1

"SCR" SILICON CONTROLLED RECTIFIERSI
PRV 16A PRV 2s5A
25 50 235 | 25 1B 2se 480
50 20 7s 1.00 | 300 200 245 280
100 90 135 160 | aco 2iso0 2.0 335
150 100 165 200 f soo 325 3.60 4.00
200 1.30 190 2.30 B 600 350 435 4.60

TVolt-Tab" GOO_wakt “SCR apeed control 115 vac

$4 @, 2 for $8

TERMS Money Back Guarantee! Our 20th
year. $2 Min, order F.O.B. N.Y.C. Add shpg
charges or for C.0.D. 259% Dep. Prices

“TAB”
shown subject to change.

111.J-6 Liberty St., N. Y. 6, N. Y.

SEND 25¢ Phone: REctor 2-6245 for CATALOG

TRANSISTORIZED CONVERTER

26-200 MC

Receive signals from 26 to 200 MC (1 MC
spread), on broadcast band using car radio,
crystal control or tuneable (1 MC spread).

KIT $11.00 pp. WIRED $20.00 pp.
WEBBER LABS 40-B MORRIS ST. LYNN, MASS.

THOUSANDS OF BARGAINS
TOP VALUES IN ELECTRONIC

Transistors, Modules, Speakers, Stereo, HI-Fi,
Photo Cells and thousands of other Electronic Parts.
Send for FREE Catalogue

ELECTRONIC DISTRIBUTORS INC.

Dept. TA-2. 4900 Elston
Chicago, Ill. 60630
O RUSH CATALOGUE
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he radio experimenter who likes to cobble up a bit
of home-brew equipment now and then soon dis-
covers that a calibrating vernier can kick the price of a
modest job well above his budget’s tolerance level. So
here’s a readable, easy-to-assemble dial that can be tossed
together in less than an hour and for practically nothing.

The plate that frames and holds the dial is cut from
stiff aluminum flashing or any scrap .020 sheet metal. The
dimensions include a bend allowance so that a 3x5-inch
filing card will slip in easily behind the frame.

Drill a 35-inch hole for the control shaft. Spot and drill
the corner mounting holes for the four 342x% -inch mount-
ing bolts. Bend up the side and bottom edges by pinching
them in a vise and bending the plate 90°. Continue bend-
ing using a scrap of 1/32-inch phenolic board inserted
under the edges to preserve clearance for the card.

A 3x5-inch card has space for four calibration arcs
about ¥-inch wide. Use a compass and India ink to draw
these arcs from a base line that cuts the center of the
shaft hole. Lop off the corners of the card so it clears
the bottom bolt holes, then slot it to drop over the shaft.

The pointer is 1/32-inch clear plastic. Cut it to shape,
drill the hole for the shaft and scratch a line down the
middle. Rub the scratch with a China marking pencil and
wipe off the excess to produce a “lubber line.”

Drill two 1/32-inch holes through the pointer midway
between each pair of scales. Cement the pointer to the
back of a %- or l-inch set-screw knob. A thin plastic
friction washer can be used between pointer and card.
With the pointer dialed to a particular frequency, prick
the card through the hole next to the appropriate scale,
then swing it out of the way and write in the figures.

A grounding lug should go under one of the mounting
nuts on the back. This may be needed if the set is in-
stalled on an insulated panel where it is necessary to
ground the dial plate to the chassis to prevent de-tuning
through hand-capacity effect. ~—Roy Clough, Jr.

5T
CALIBRATION
DIAL FOR

15¢!

A piece of scrap
aluminum and a 3x5
filing card are

the no-cost materials
required for this
calibrating dial

L l e 3
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Continued from page 31

23-Channel CB Rig
For Land or Mobile Stations

A new 23-channel crystal-controlled CB
transceiver for base or mobile operation is
now avdilable from Lafayette Radio. The
rig (Model HB-444) is a deluxe 5-watt dual-
conversion transceiver incorporating an ad-
vanced frequency-synthesis circuit for 23-
channel crystai-control with all crystals
supplied. Zener diode full-wave range-boost
circuit increases the average depth of
modulation during transmission. The HB-
444 uses 13 tubes, 2 transistors and 8
diodes including low noise nuvistor front end
offering 0.3 #V sensitivity and excellent
adjacent channel rejection. Receiver selec-
tivity, 8 kc. at 31 db down. Other HB-444
features include: large combination “S” and
relative power output meter, 100 mw and
5-watt power input switch, variable ANL
and squelch, crystal delta tune, = 2 kc.; and
PA switch with front panel variable volume

Lafayette HB-444 CB Transceiver

control. Built-in 117-volt AC and transistor-
ized 12-volt DC power supply for mobile
operation with low battery drain. Has sock-
et for addition of Lafayette Priva-Com
selective call unit. Includes deluxe mobile
mounting bracket, cables and rugged ceramic
push-to-talk microphone. Handsome extru-
sion panel has al control dials illuminated.
Size: 12" wide x 5" high x 10" deep. Im-
ported to Lafayette’s specifications. Priced
at $179.95, the HB-444 can be had via the
mail by using Stock No. 99-3059WX in
your order. For more information, write to
Lafayette Radio, Dept. CP6, 111 Jericho
Turnpike, Syosset, L. 1., New York. |

JANUARY, 1966

Name ...

IMPROVE YOUR COLOR TV

ITMPROVE COLOR TV with easy-to-use Picture
Purifier degaussing coll. Eliminates fuzziness
in picture caused by magznetism in tube and
chassis. ‘\{alntmn new set pen‘ormance Bet-
! ter than “‘sutomatic degaussing.’ COLOR-
SERV'S Picture Purifier is 20¢, stronger than
units costing dollars more. Pushbutton oper-
ated. Furnished complete with simple instrue-
tions &  storage hook. UNCONDITIONAL
MONEY BACK GUARANTEE. Cllp coupon  and
mail mday for special MAIL ORDER DISCOUNT
PRICE OF.
s POST- Mai! Check or Money Order to:
PAID *COLOR-SERV CO.

_3 =IO PAID mox 655, RICHARDSON, TEX.

Please send my Picture Purifier by return mail.

You Should See
The New 100 Page

1966
HI-FI
BUYERS
GUIDE!

Actually 'rates' equipment; takes the guess-
ing out of hi-fi buying. Now on sale at your
newsstand. $1.25—or write the publisher and
add 25c for postage and handling.

HI-FI BUYERS' GUIDE
505 Park Avenue/New York, N.Y. 10022

m E"TALKS TO ALL RADIOS

n TALK-SING or PLAY over the radio with this
RLLFSN MIKE. No connectiona of any kind—sends
by mdm wavea. Just toueh button and talk while sitting,
walking, ridmg, ete, Tests ahow rerzfuon on atl nearby car
u-d house rudios, Transistor powered with flashlite battery

]\olxrcnac or permit required (FCC !IS certified) Guaranteed
ork—1 year v\nrr(nnly Cih;[ul lxu!ldlor years. s

cash O. and pay postman
Se“d Only $2.00 (8% Ghutare o “eond '$9.00' for BE
III delivery. Sent complete—rendy to operate. FREE

2 Specin] long distance antennaa given il vou order from
'| 11s ad NOW. Availahle only from WESTERN RADIO

| Dept. WRE-12, Kearney. Nebr.

photographic buying. Actually

have you seen the new 1966 edition of

photography
buvers guide

It takes the guessing out of

recommends the best equipment
for you to buy. 96 pages; your
one complete source.

ON SALE AT YOUR FAVORITE
NEWSSTAND, NOVEMBER 9
Or send $1.00 plus 25¢ for postage and
handling to PHOTOGRAPHIC
BUYERS' GUIDE, 505 Park Avenue,

N. Y. 10022
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ASK ME
another

By Leo G. Sands

RaDIO-TV EXPERIMENTER brings the know-
how of electronics experts to its readers. If
you have any questions to ask of this reader-
service column, just type it on the back of a
4¢ postal card and send it to “Ask Me An-
other,” Rap10-TV EXPERIMENTER, 505 Park
Avenue, New York, New York 10022. The
experts will try to answer your questions in
the available space in upcoming issues.
Sorry, the experts will be unable to answer
Your questions by mail.

Loop It.

I have a 12-transistor radio and am having
selectivity problems. A station on 1370 ke,
less than a mile away covers the dial from
1300 to 1400 kc, making it difficult for me
to receive stations on 1340 kc and 1390 kc
which are about 20 miles away. What can
I do?

—V. M., Pottstown, Pa.

The lack of selectivity is apparently in-
herent in the design of your receiver. How-
ever, you should be able to improve matters
by properly orienting the receiver’s loop an-
tenna. If the loop is on top of the set it is
usually designed so it can be rotated. If it
is inside the set, its directional characteristics
can be adjusted by rotating the entire set.
Tune the set to the interfering station and
then rotate the loop or the entire set until
the signal is weakest. This is a fairly narrow
arc, known as the “null”. Then tune in one
of the desired stations. If the interfering
station is not in exactly the same direction
as the desired station, there should be a big
improvement.

BC-221
Can I use a military surplus BC-221 fre-
quency meter for measuring citizens band
frequencies?
—F. L., Montclair, N. J.

The range of the BC-221 extends up to 20
mc which is not high enough and its ac-
curacy is not as great as required by the
FCC. It's a fine instrument for other pur-
poses, however.

From Little Arcs Come Big Shocks
There is a loud hum and the voices are
muffled until I remove the ground wire from
my short wave receiver. When I hook up
the ground wire, there is an arc. What is the
trouble?
—J. L. D., Washington, D. C.

If your set has no power transformer, it
probably should not be grounded. On the
other hand, if it does have a power trans-
former, the primary winding of the trans-
former may be grounded to the core, in
which case the transformer should be re-
placed. Or, if the set has line filter capacitors
in it, as shown in the diagram, one of the
capacitors may be defective and should be
replaced. Take an ohmmeter and measure
the resistance between one of the prongs of
the set’s power plug (switch on, but plug out
of socket) and the chassis or grounded termi-
nal. You should get an open circuit indi-

cation.
B POWE

R
PRIMARY | TRANSFORMER

CHASSIS
GROUND

SWITCH

Class A CB Afoot
Where can I get a walkie-talkie for the

Class-A, 450-740 mc citizens band?
—R. J. H., Seattle, Wash.

Motorola (4515 W. Augusta Blvd., Chi-
cago, Ill. 60651) has recently introduced an
(Continued on page 40)

Rapro-TV EXPERIMENTER
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‘Round The World Cruise Only $159.95

DEPARTURE TIME:
10 Hours After
Opening The Carton

Travel Anywhere In The World, First-Class, On Longwave, Standard AM, FM,

and 7 Shortwave Bands with this New Heathkit All-Transistor Portable

Tour The Voice Capitals Of The World. Your round-
trip ticket to unsurpassed global listening is always
ready when you own this superb new Heathkit 10-
Band Portable Radio. Seven Bands tune 2-22.5 mc
shortwave, marine anc amateur stations. Longwave
150-400 kc tunes aircraf® and marine stations. FM Band,
88-108 mc—full coveraze—full fidelity. Standard AM
band 550-1600 kc. All with a sharpness of tuning that
permits receiving stations you've never heard before.

16 Transistors, 6 Diodes, 44 Factory-Built And Aligned
RF Circuits assure cool, instant operation, superior per-
formance, long life, and easy assembly. Two separate
AM and FM tuners are ready to drop into place (the
FM tuner and IF strip are the same components used
in deluxe Heathkit FM Stereo equipment).

Two Built-In Antennas. ..one in carrying handle for
AM, and 5’ telescoping whip for FM and Shortwave.

Convenient, Versatile Controls. Like the Battery-Saver
Switch that reduces power to 150 milliwatts for normal
indoor listening (cuts battery drain as much as 35%),
or boosts power to 500 milliwatts for strong, outdoor
reception. The handsome rotating turret dial scale is
directly driven by a 10-position selector, permits easy
viewing of any single band (a log scale is provided for
re-locating unknown stalions). There's a battery saving
Dial Light switch for nighttime use; Automatic Fre-
quency Control with on-off switch for drift-free, accu-
rately tuned FM; a big, 8%2 revolution Tuning knob
easily separates stations; a combination on-off-volume

control; and a continuous Tone Control for listening
as you like it.

Big 4” x 6” Speaker, plus earphone for private listening.

Inexpensive, Flashlight Battery Power. Uses 6 “D” size
batteries to operate the radio, plus 1 “C” battery for
the dial light (batteries not included). Also operates on
117 VAC with the optional converter/charger available.

Deluxe Styling Matches Its Deluxe Performance. Jet
black extruded aluminum front and back panels con-
trast with luxurious chrome-plated, die-cast end pieces
to present a rugged, handsome unit you’ll be proud to
take anywhere. Hinged front and back panels open and
close easily thanks to special magnetic edges...no
cumbersome snaps or latches. liaside the front panel
yowll find a hard-bound “listener’s guide” book con-
taining frequencies of worldwide Shortwave and U.S.
FM stations plus a special map for easy conversion of
world time zones. It travels snugly in its own special
slot in the front panel.

Build It In 10 Hours Or Less! Since the two tuners and
all R.F. circuits are preassembled and factory-aligned,
you merely mount this entire section on the chassis and
wire 3 small circuit boards. The lucid Heathkit Con-
struction Manual and thoughtful design make it casy
to complete without special tools or instruments.

Send For Your World Tour Ticket Now . .. use the cou-
pon below to order your new Heathkit 10-Band Portable.
KIT GR-43, 17 1bs. ... ... $159.95

HEHATEIFEIT"

FREE! 1966 Heathkit Catalog

":;"".L”?“ % 108 pages . . . many in full

HEATH COMPANY, Dept. 13-12
Benton Harbor. Michigan 49023

. O taclosed 1s$______ plus shipping Please send GR-43 portable.
% #iag  Color. .. describe this and | O Please send FREE Heatnhi Catalot.
! over 250 other easy-to-
oy A N hame.
e build Heathkits. Save up to
i 5 .
b ] 509%. Mail coupon for your [ Address

. & b FREZ copy. City State. 2ip

et Prices & specifications subject te change without notice. GX-143R
[
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Look What's
@ NEW KITS i

New 23-Channel, 5-Watt Transistor CB Transceiver

23 channel transmit & receive capability.
All-transistor circuit for instant opera-
Kit tion, low battery drain . . . only .75 A
GW-14 transmit, .12 A receive. Only 278” H x
7" W x 10¥2” D . .. ideal for car, boat,
$ 95 etc. ¥2 uv sensitivity for 10 db signal
plus noise to noise ratio. Front-panel
“S” meter, adjustable squelch, automatic
(Assembled GWW-14,  poise limiter, built-in speaker, ceramic
$124.95) PTT mike, charcoal gray aluminum cabi-
net. 8 Ibs. Kit GWA-14-1, AC Power

Supply, ... $14.95.

New Transistor FM Stereo Tuner . . . Build In 6 Hours!

World’s easiest to build stereo/hi-fi kit
. .. takes 6 hours or less. l4-transistor,
. 4-diode circuit for cool instant operation,
Kit AJ-14 natural transistor sound. Phase control
$ 95 assures best stereo performance. 4-stage
IF for high sensitivity. Filtered outputs
for direct stereo recording. Automatic
(less cabinet) stereo indicator light, preassembled &
aligned “front-end.” Install in a wall
or either Heath cabinet, (walnut $7.95),

(metal $3.50). 6 1bs.

New Deluxe Shortwave Radio

Compare it to sets costing $150 and
more! 5 bands cover 200-400 kc, AM,
and 2-30 mc. Tuned RF stage, crystal
filter for greater selectivity, 2 detectors
for AM and SSB, tuning meter, band-
spread tuning, code practice monitor,
automatic noise limiter, automatic vol-
ume control, antenna trimmer, built-in
4" x 6" speaker, headphone jack, gray
metal cabinet, and free SWL antenna.
Assemble in IS hours. 25 lbs.

® O O 0000 000 0000 000 OO O OGO OGCOOOOSOOO
New 6-Meter SSB Ham Transceiver

T Full SSB-CW transceive operation on 6
gt o0 meters. 180 watts PEP SSB—150 watts
ke : v CW. Operates fixed or mobile; PTT and
VOX. Switch selection of upper side-
band, lower sideband, and CW. Covers
-50-52 mc with crystals supplied, total
coverage 49.5-54 mc. Famous Heath SB
series Linear Master Oscillator for true
linear tuning. Built-in 100 k¢ calibrator
and antenna switching. Accessory mobile
mount, SBA-100-1...$14.95. 23 Ibs.

RN R Y
L %
%&(
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NEW From Heath!

« NEW LOW PRICES h

© 0000000000800 00000000000000
New Low Prices On Heathkit Stereo/Hi-Fi

®© 0 00000 000000000000 00
New Low Prices On Heathkit®/ Thomas Organs

or TV

Ends costly color TV servicing . . . only
set you adjust and maintain yourself.
Only color TV you can install 3 ways

. wall, custom or Heathkit cabinets.
Tunes all channels for 21" of the best
color pictures in TV plus true hi-fi sound.
Assembles in 25 hours . . . no special
skills needed. 127 lbs. Also new low
price on preassembled Heathkit cabinets:
GRA-53-7, walnut cab. (illust.), 85 Ibs.
...$108; GRA-53-6, walnut-finish hard-
board cab., 52 Ibs. .. $46.50.

Like the AR-13A Transistor Stereo Re-
ceiver opposite with 66-watt amplifier;
AM, FM, FM Stereo tuning; walnut
cabinet. 35 Ibs. Other new low-priced
stereo components including,

Kit AJ-43D, deluxe transistor AM/FM/
FM stereo tuner. . .$109.00

Kit AJ-33A, transistor AM/FM/FM
stereo tuner. ..$94.50

Kit AJ-41 (tube), AM/FM/FM stereo
tuner...$112.50

Kit AJ-12 (tube), FM/FM stereo tuner
...$6595

See them all in FREE Heathkit catalog.

Like the GD-983 Heathkit/Thomas
“Coronado” Transistor Organ, opposite,
with 17 organ voices, two 44-note key-
boards, Leslie plus 2-unit main speaker
system, 28 notes of chimes, bench, plus
many more professional features. 242
Ibs. Also the Heathkit/Thomas “Artiste”
Transistor Organ with 10 voices, two 37-
note keyboards, repeat percussion, etc. is
now only $332. 154 Ibs. Both organs
have all genuine Thomas factory fabri-
cated components.

e  NEW
5 wims 1966
% CATALOG!

Free! 108 pages . . .
many in full color

. . . describe these
ﬂ 1 and over 250 easy-
- > |' to-build Heathkits.
S T caam, Save up to 50%.
7 Mail coupon for
’ your free copy.

JUNUARY, 1966

Heath Company, Dept, 19-12 N\
Benton Harbor, Michigan 43023 \|
{J Enclosed is $ plus shipping. |
Please send model (s) |
{] Please send FREE 1966 Heathkit Catalog. |
Name :
Address. i
city State zip - ’l
Prices & specifications subject to change without notice. CL-214R o
_______________________ —
29
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World’s “"BEST BUYS"”
in GOV'T. SURPLUS
Electronic Equipment

FULL OF TOP QUALITY [TEMS—

Transmittersl Receivers, Power Supplies, Inverters, Mi
crophones, Filters, Meters, Cable, Keyers, Phones, Anten-
nas, Chokes, Dynamotors, Blowers Switches, Test Equip-
ment, Headsets,” Amplifiers Converters, Control Boxes
Indicators, Handsets, etc., etc. SEND 25¢ (stamps or coin)
for CATALOG and receive 50¢ CREDIT on first order. Ad

dress Dept. 29.
RADIO SALES

FAIR
P.O. Box 1105 « LIMA, OHIO + 45802

EAR DEGREE

You can earn an A.S.E.F. degree at home. College level ITOME
STUDY courses taught so you can understand them.  Continue
your education, earn more in the highly paid electronics industry.
Missiles, computers. transistors, automation, complete electronies.
Over 27,000 graduates now employed. Resident school available
at our Chicago campus—1'ounded 1934, Send for free catilog.

Electronics
Engineering

American Institute of Engineering & Technology
Chicago 14, Il

TRANSISTORIZED CONVERTER

1139E West Fullerton Parkway

26-200 MC

Receive signals from 26 to 200 MC (1 MC
spread), on broadcast band using car radio,

crystal control or tuneable (1 MC spread).
KIT $10.00 pp.

WIRED $19.00 pp,

MESHMNA LYNN, MASS, 01901

198 ALLERTOM

for more interesting reading, don't forget to pick
up your copy of the February-March issue of

RADIO-TV EXPERIMENTER

at your favorite newsstand
December 28.

Better still, to make sure you never miss a copy,
let us add your name to our growing list of sub-
scribers.

RADIO-TV EXPERIMENTER
505 Park Avenue, New York, N. Y. 10022

RTV-764

O. K. I'm interested in subscribing to RADIO-
TV EXPERIMENTER.

I am enclosing
3 $4.00 for 1 year

O $7.00 for 2 years;
(0 $10.00 for 3 years

—_—————— e ]

Name ..o
(please punb |
Address oo !
|
City. ..o Slate...... .. 2o :
l._. ___________________ —
40
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Continued from page 34
FM Handie-Tulkie for the 450-470 mc band.

It employs a crystal controlled receiver and
transmitter and can be licensed as a Class A
or B Citizens Radio Station or in other
Safety and Special Radio Services,

Quitting CW for Phone
I have a 40/80-meter home brew CW
transinitter. [s there any way I can convert
it to AM or SSB?
—R. G., Dayton, Ohio

To convert it to SSB would be difficult but
AM is easy. All you have to do is connect
an audio amplifier in series with the final
RF amplifier B+ lead through a matching
transformer as shown in the diagram. The
audio signal, in series with the DC plate
voltage, alternately raises and lowers the
plate voltage reaching the RF amplifier. The
audio output of the audio amplifier should
be roughly equal to half the DC input power
of the RF amplifier (40 watts of audio for
an 80-watt transmitter, etc.). The impedance
matching transformer may be an output
transformer, such as a Stancor A-331 I, con-
nected backwards, as shown. The impedance

B+TO
RF AMP
L___ T _600 AMPLIFIER
BREAK ol6
CIRCUIT 15
HERE — X 8 o8 »—{:G
4 —oC mic
L 8
B+ FROM
POWER SUPPLY

can be varied by trying various amplifier
output and transformer connections such as
8-ohm or 16-ohm amplifier output to 4, 8
or 15-ohm transformer lead. Set the ampli-
fier tone controls to reduce high frequency

response so you won't cause excessively wide
side bands to be produced.

Or you can buy a modulator, such as the

I Eico 730 ($59.95 in kit form) which con-

' tains an impedance matching transformer

| and can be connected directly to a trans-

{ mitter rated at up to 100 watts input.

Rap1o-TV EXPERIMENTER
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Frigid Electrolytic
What effect do sub-freezing temperatures
have on the electrolytic capacitors in ordi-
nary house radios? 1 am concerned since I
often transport radios in cars when the tem-
perature is many degrees below freezing and
the sets are sometimes exposed to the cold
for eight hours or more.
—P. E. K., St. Paul, Minn.

To avoid freezing, electrolytic capacitor
manufacturers employ électrolytes which will
not freeze when exposed to natural low
temperatures. Radios and télevision sets are
usually shipped in unheated railroad freight
cars which may be exposed to sub-zero tem-
peratures for many days. Low temperatures
may temporarily lower the capacity of elec-
trolytes. High temperatures tend to increase
capacity and lower breakdown voltage.

Takes 2 To Tango
I have a 10-watt amplifier which is no
longer on the market. What amplifier can
I use with it to form a stereo system?
—R. R. L., San Antonio, Tex.

It is not necessary for both amplifiers in
a stereo system to have identical character-
istics although critical audiophiles may in-
sist on it. Almost any high quality amplifier
of similar power rating should do.

. .. But Don’t Call Us!

On certain bands, 1 get a loss in volume
when I pull out the headphone plug from
my portable Trans-Oceanic shortwave re-
ceiver. It also occurs when I switch bands.
I was told it is the oscillator tube, but it
checks OK. Do you have any idea as to
what is causing the trouble?

—J. M., Newark, N. J.

While it doesn’t sound like oscillator tube
trouble, try a new one anyway. It sounds
more like band switch contact trouble. Get
some contact cleaner and clean the contacts.
If this doesn't cure the trouble, call MA 4-
1700 in Newark and get the name of an
authorized local service station.

Help!
Could you give me the tube locations for
a McGee miniature broadcasting station?
—D. S., Virden, Ill.

We don't have that information available
and suggest you write directly to McGee
Radio Company, 1901 McGee Street, Kan-
sas City, Missouri. giving them the model
number of vour unit.

JANUARY, 1966

Frozen Noise
The electrical interference lever here is so
high that I can get an S-9 noise reading on
my HQ-180-A occasionally, and at times 1
can't even work other hams less than a mile
away. Local utility personnel have assured
me that they will fix the trouble if 1 find the
cause. I have tried transistor radios but the
noise is so strong I can't find a null. What
can 1 use to locate the source of the noise?
—G. T.B., Eilson AFB, Alaska

Write to the Engineer in Charge of the
FCC Field Office, Box 644, Anchorage,
Alaska, and spell out the frequency bands
on which the interference is most severe,
time of occurrence, etc. If it is not caused
by radar or other military equipment the
FCC might be interested in helping you
eradicate the noise.

A portable radio direction finder can be
useful in tracking down noise sources. The
new Bendix Navigator 400 (sold through
EICO and its distributors) is compact and
highly sensitive. It costs around $100, how-
ever. .

The noise might be brought in over the
power line and then picked up by your re-
ceivers antenna. Try a power line filter.

Stick It Anywhere
I have a Lowry Lincolnwood 25 electronic
organ designed for use with an external
speaker. I understood that an internal speak-
er could be added later. I find there is not
room for a Leslie tvpe speaker. Since I don't
have room for an external speaker, I wonder
if any of your readers has ever built a Leslie
tvpe speaker systent using an 8" or 10" speak-
er, into the chamber space available in an
organ which, in my case. is 24" long. 17"
deep. 12" high. Does anyone have plans
available? /
—P. F. M., Verona, Wis.

Instead of opening up the organ console,
have you considered a speaker suspended
from the ceiling or recessed in the wall?
Quite some time ago. Milt Herth, a big-name
organist set his speakers right on top of his
Hammond while performing at Jack Demp-
say's restaurant in New York. Sounded great
even if it wasn't particularly attractive to the
eve. Do any readers have suggestions that
can help P.F.M.?

Mess With the C

At the New Yark Hi-Fi show [ heurd u
speaker system that 1 thought wus really
goud. It consisted of an AR-IW woofer.
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Janzen 130 mid-range and Ionovac tweeter.
They were using an 0.5 mfd capacitor be-
iween the tweeter and the mid-range
speaker. The year before, they used a 2.0
mfd capacitor. | would like 10 bring in the
tweeter no lower than 7500 cps. How should
| connect it?
—T. A. C., Livingston, N. |I.
The easiest way is to try various size
capacitors until you find the one that gives
you the most pleasing results. Or, talk to
your dealer. Most hi-fi dealers have at least
one expert who knows their products inti-
mately.

Finding the Circuit

Where can I get circuit diagramms and other
technical information on European and Jop-
anese made radios and tape recorders?

—A. S. S., Karachi, Pakistan

Wish we could give you specific answers.
You might try writing to Howard W. Sams &
Co., Inc., 4300 West 62nd Street, Indianapo-
lis, Indiana. The firm publishes diagrams of
most popular makes and types.

Too Much Soup

My receiver picks up the image of a local
station on 1450 kc at 540 ke and of another
local station 1490 ke at 580 ke, How can 1
eliminate the images?

—I. A. C., Cicero., 1.

Doesn’t sound like images. If your re-
ceiver has a 455-kc IF, its oscillator would
be tuned to 1905 kc when the set is tuned
to receive on 1450 ke (1905—455=1450).
1t might also be able to receive a strong sig-
nal on 2460-kc which, beating against the
1905-kc oscillator signal, will produce a 455-
ke IF signal (2460 — 1905 = 455).

It sounds like intermodulation. Strong un-
heard signals could beat with the 1450 kc
signal and produce a 540 kc beat, etc. The
heterodyning could occur in the receiver
front end (RF ampilfier or mixer). How-
ever, it would occur external to the receiver.
Two pipes, touching but not making good
electrical contact, could act as a detector and
radiate the beat signal produced by two or
more strong radio signals. Metal sheathing,
making poor contact, could also cause such
trouble. Use a portable transistor radio

tuned to 540 kc to locate the source of the
beat signal. If it is due to poor electrical
contact, bond the two mental surfaces to-
gether.

If it is occurring in the receiver, try using
a shorter antenna or a wavetrap, across the
antenna and ground terminals tuned to the
frequency of the offending signal.

Scat Bat!

Can you give me a circuit for an AC
power supply for a battery-operated radio?
It requires rwo volts at 0.06 amperes, 90-135
volts DC and —9 volts DC.

—K. F. F., Regina, Sask., Can.

The power supply circuit shown in the
diagram below will replace your A. B, and
C batteries. Power transformer T is one
of the low cost types that furnish 6.3 and
125 volts AC. The diodes are of the silicon
type, rated at 750ma/400 PIV (much better
than needed)., which are available at low
cost. Adjust R1, with the radio connected
and turned on, while measuring voltage
across A and A— to 2 volts. Adjust R4,
under the same conditions. to 9 volts. 1f hum
is excessive, use larger value capacitors for
Cl1 and C2.
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s SWITCH
05 7 1115V
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1000 A-
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Going Up!

I have a good war surplus short wave re-
ceiver which does not cover the broadcast
band. Can you describe a converter I can
use so 1 can tune through the broadcast
band?

» —G. P., Tucson, Ariz.

You can build a simple converter using
the circuit shown in the diagram. It employs
a pentagrid converter (VI) whose RF input
is tuned with Cl to the desired station. The
local oscillator is fixed tuned by C2 to 2000
ke. Thus, a broadcast signal at 560 ke het-
erodyne with 2000 kc local oscillator will
produce a 2560 kc beat signal which is
tuned in by your short wave receiver. A

Rapro-TV EXPERIMENTER
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broadcast signal at 1500 kc will produce a
beat at 3500 kc.

Transformer T1 is a standard broadcast
band antenna coil. The oscillator coil, L1, is
a standard broadcast band oscillator coil. for
use in a receiver with 455-kc¢ IF, which is
normally tuned from 1010 ks to 2060 kc.
Instead of z variable tuning capacitor, a
small trimmer capacitor (C2) is used for
setting it to 2000 kc.

B+
2 : CATHODE
aNT Er G2 FOLLOWER
TO_ SHORTWAVE T 3
RESEIVER OO
SND ;

FENTAGRID
CONVERTER

o

1o use the converter, tune the short wave
receiver dial from 2560 ke through 3500 ke
until you find a local station and adjust C1
for maximum volume. Then set the short
wave receiver dial to the frequency of the
station vou just heard plus 2000 kc. (For
example, if station is on 1010 ke, dial should
read 3010 kc). Now, adjust C1 until you
again hear the same station. You can now
tune though the band with the shortwave
<et tuning dial and adjust C1 for best recep-
tion. A menual volume control (R1)is pre-
vided to prevent overloading the converfer.

Listen to This!

I noted with interest the letters and coni-
ments caused by your mention of hearing
radio signals via fillings in teeth. There are
some facts regarding direct interaction of the
organism with electromagnetic energy which
vou may not have encountered. Scattered
reports, which have been circulating, have
usually been shrugged off as “just one of
those things.” Audition by means of dental
nerves has not only been (somewhat) investi-
gated, hu: a special device to create the
effect delibcrately was patented. At least,
certain nerves in the body can be directly
stimulated to produce the sensation of hear-
ing, withcut the use of the ear mechanism.
The brain has the ability to correctly interpret
several classes of electromagnetic energy and
extract intelligence therefrom, without using
any of the normal sensory inputs. Very little

JaNvary, 1966

has been published on these effects. almost
nothing in the electronics industry as far as
I have seen. I think that this has prevented
the possible contributions of experimenters,
and delayved much development work as a
result.

One fairly crude but simple experiment
deserves mention. Hook two small (one inch
approximately) metal plates to the leads from
a high Z power amplifier (a reversed outpluit
transformer connected to the speaker output
works). Cover the electrodes with one mil
myvlar or similar dielectric. Feed the ampli-
fier from a music source. W hen placed on
the skin of the face, usually in the vicinity
of the hinge of the jaw, the majority of
people will hear the music, but not through
the ears. Probe voltages of 8 to 30 volts rms
seem adequate for the path from one side
of the head to the other. Some people have
been able to “hear” with the electrodes on
back, arnis, etc. at higher voltages. If insula-
tion breaks down, all that is experienced is
a mild shock, but no sound.

I would like to discuss this at greater
length, if any of your readers are interested.

—H A.G.S., Neptune, N. I.

Your statements are most interesting.
Readers interested in discussing this subject
with you are requested to address their let-
ters to “Ask Me Another” for forwarding
to vou. As for connecting electrodes to the
human body, this is one practice the Editor
hopes to discourage except for trained re-
searchers in properly equipped labs.

Transistorized Audio Generator
Can you give me a circuit for fixed-fre-
quency audio signal generator using tran-

sistors and operable from a battery?
—F. D., lackson Heights, N. Y.

The oscillator circuit shown in the di-
agram employs two transistors. Its frequency
depends upon the inductance value of audio
frequency, choke L1. It can be the primary
winding of an output transformer when the

secondary winding is not used. L
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Anyone Can Build These High Quality

Precision SEM Kits

At a Substantial Savings

Precision Decade
Resistance Box
Designed so the electronic ex-
perimenter can get any value
of resistance at 19 accuracy.
Made of precision compo-
nents, this decade box offers
such advantages as fast fin-
gertip switching from any re-
sistance value from 1 ohm to
1,111,110 ohms within sec-
onds. Add or subtract as
little as 1 ohm with 19 ac-
curacy. And ordinary hand
tools are all that's needed to
assemble it in less than 2

hours.

All Purpose
Shop Tachometer

This tachometer is guaran-
teed to outperform any $50
tach available today or your
money will be refunded. This
tach belongs in the tool chest
of every machinist, electri-
cian, model maker, motor
serviceman and inventor. A
six position rotary switch
enables you to select three
speed ranges in either for-
ward or reverse rotation.
Three ranges—0—500, 5000
and 15,000—cover the gamut
of rpms in the home work-
shop or laboratory on ma-
chine tools, such as lathe
cutting speeds, motor rpm,
drilling speeds and other mo-
tor driven tools where rpm is
an important factor.

Pocket-Size

Hearing Aid
New hearing aid design pro-
vides a minimum of 42 deci-
bels of gain and is adequate
for 75% of all cases of par-
tial deafness. The aid weighs
only three ounces and is
smaller than a king-size cig-
arette pack. Uses latest elec-
tromagnetic earphone and
miniature crystal micro-
phone. Powered by a 10¢ pen
light flashlight battery and
has a switch for turning
power off when not in use
and a control that lets you
adjust the volume to a com-
fortable sound level.

SCIENCE & MECHANICS, KIT DIVISIDN RTV 1265 =0
505 Park Avenue, New York, N. Y. 10022

Please send the S&M kits that have complete asssembly plans, or the assembled and fully tested electronic aids
checked below. | understand that if | am not completely satisfied 1 may return the kits within 10 days for a complete
refund of the purchase price.

Hearing Aid [ $24.95 Kit [ $34.95 Assembled
Tachometer 0 $16.95 Kit [ $21.95 Assembled
Decade Box [ $24.95 Kit [ $29.95 Assembled

Add 10% for Canadian and Foreign orders. New York City residents add 5% for N.Y.C. sales tax.

NAME
(Please Print)
ADDRESS.
ZIP
CITY—— 3 = STATE. ——._CODE

[ Enclosed $3.00 deposit, ship balance C.0.D., plus
postage and C.0.D. charges.

[J Check or money order enclosed, ship post paid.
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Build

L ¥
ANAEero

«

Bamnder

B Here is a simple project that'll give you
many hours o construction and listening de-
light. The Aero-Bander is a self contained
converter that adapts your pocket portable
transistor broadcast radio to receive the aero-
nautical communications that fill the bands
‘round the clock. You'll be able to listen to
planes taking off and landing, ground con-
trollers, pilots requesting weather informa-
tion, and much, much more.

The Aero-Bander is both easy and fun to
build. A rank novice should be able to put
it together in less than 5 hours! It’s inexpen-
sive, building it won't put a crimp in your
wallet. Using all new parts, the total tab is
less than ten dollars. In average use its single
9.volt battery should last its entire shelf life.

The Circuit. The Aero-Bander uses a single
transistor in an Autodyne oscillator-mixer
configuration. See schematic diagram. The
oscillator is somewhat unique in that it oper-
ates at one-half the desired injection frequen-
¢y, that is from 54.2 mc. to 66.7 mc.

Signals picked up by the antenna are cou-
pled into the base input circuit of transistor
Q1 by capacitor C1 and coii L1. The base
input is peaked with variable capacitor C2,
which together with coil L2 resonate at the
desired incaming signal frequency. The in-
coming signal mixes with the second har-
monic of the oscillator—that is, from 108.4
me. to 133.4 mc.—and produces an interme-
diate frequency signal of 1600 kec.—which

JANUARY, 1966
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TOP VIEW
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Flanged half of the chassis box is prepared as shown above; cement window inside chassis.

is the converter’s intermediate frequency.

The IF signal is radiated into the transistor
pocket radio by L3, which is placed in close
proximity to the receiver’s antenna coil. The
radio is tuned to the converter’s IF signal,
1600 kc.—the “top of the dial.”

Tuning is accomplished by varying capaci-
tor C7, which together with C4, C6, and
L4, control the frequency of the oscillator.
Capacitor Cé6 serves a dual function, it sets
the frequency range that will be received by
tuning C7, and is also part of the feedback
network that starts and sustains oscillation.

Bias current for transistor Q1 is supplied
through resistors R1 and R2. Resistor R3
helps to stabilize the circuit, and is by-passed
by capacitor C4.

As we said, the output of the converter
appears at L3, which is tuned to the IF fre-
quency of 1600 ke. by capacitor C5. Capaci-
tor C5 looks much like a short circuit to the
very much higher frequency signal of the
oscillator, and in effect connects the col-
lector of Q! to coil L4.

Mechanical Construction. Begin con-
struction by laying out the spots to be drilled
on the chassis box. The larger holes are
easily formed by first drilling a smaller hole,
then enlarging it to the proper size with an
aluminum or steel reamer. Two detail draw-
ings, one for the chassis box cover and one
for the case, give complete specifications for
preparing the box prior to assembly. Follow
these plans closely—do not deviate.

The opening for switch SI can be made
by drilling two Va-inch holes Y-inch apart,
center to center. The V4 x V2" rectangular
slot is then formed with a small triangular
file.

Mounting brackets for C2. C7, J1, and
battery Bl are fashioned out of two size
“AA” battery holders. Drill out the rivets
which hold the spring clip to the body of
the holder. These clips are used as a battery
holder for BIl. Next the rivets holding the
solder tabs to the body of the holder are
drilled out. The bodies of the holders are
then cut apart to provide mounting brackets

Rap1o-TV EXPERIMENTER
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TOP VIEW

Top and botrom of larger of the two perf boards are shown here for construction details.

for capacitors C2, C7, and for jack JI.

Battery .terminal clips for Bl can be h?d CHASSIS HOLE NUMBER KEY
by separating the terminals from the bakelite
strip of a used transistor radio battery.

Cut a piece of Ye-inch thick plastic and
cement on the inside of the case, over the
opening for the IF output port.

The shafts of capacitors C2 and C7 are
%6 inch in diameter. These shafts will not
directly fit either a standard %4 inch knob, or
the vernier dial which was made for use with
Y4 inch shafts. An adapter can be made from
common YVi-inch o.d. copper tubing, which
has a %¢ i.d. A length of tubing is cut, and
if necessary straightened. The adapter is slid

1: %4¢” diam. for L3. 2: ¥4¢” diam. for L3. 3: %"
diam. for C2 shaft. 4: hole for #4 screw to
mount perf board. 5, 6, 7: hole for #4 screw
for vernier dial. 8: 74¢” hole for vernier dial
shaft. 9, 10, 11, 12: holes for #6 screws to
mount battery clips. 13, 14: holes for #6
screws to mount antenna bracket, J1. 15, 16:
holes for #6 screws to mount bracket for C7.
17, 18: holes for #6 screws to mount bracket
for C2. 19, 21: holes for # 6 screws to hold S1,
20: V2" x V4" cut out for on-off slide switch $1.

All components are mounted on ‘‘cover” half of the chassis box; holes are keyed by number.
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SOCKET Qi
ColL 14

SWITCH St

CAPACITOR C6

BATTERY Bl -

/ / (UNDER L3)

coiL L3

/JACK Jl

__

c2
(UNDER LY)

MECHANISM

Hasiay _ —5

Various views of chassis show the mounting of perf boards, and the location of components.

over the shaft, and cemented in place with
€poxy cement.

Finishing It Off. A professional appear-
ance can be had when the case is neatly
painted, and decals applied. Before painting,
carefully clean the case to remove any dirt
or grease which would mar the finish. The
case can then be spray painted following the
manufacturers directions. Remember, two
thin coats are better than one thick coat.
Allow for sufficient time for the first coat
to dry before applving the second. Decals
can be applied when the paint has thoroughly
dried. Two coats of clear spray lacquer can
be applied to protect the decals.

After the case has been prepared, mount
the vernier dial using 4-40 hardware. Note
that the vernier dial is not mounted directly

against the case, but is mounted with a 3
inch spacer between it and the case. This is
done so the lip of half “A” of the case will
go under the vernier dial, otherwise the two
halves of the case will not mate.

Capacitors C2, C7, and jack J1 are mount-
ed using 6-32 hardware. Insert L3 in the
mounting hole provided for it, and mount
switch SI with 4-40 hardware.

Take special note that if you alter the
mechanical lay-out presented here, that the
coil on L3 must be located as close as pos-
sible to the antenna coil in the radio.

Remember too that the position of the
plastic window in the case will have to be
changed if the position of L3 is changed.
It should be directly between the coil on L3
and the antenna coil in the radio. The con-

RaDpio-TV EXPERIMENTER
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EDGE OF CASE
NOT TO TOUCH ]
ANTENNA ;

AT T

1 £
IF QUTPUT PORT !
WITH PLASTIC WINDOW

verter will not operate properly if L3 is lo-
cated too close to the sides of the case.

Electrical Construction. As shown in the
photographs, the unit was built on two sec-
tions of perforated board. The first section,
13%-inch by 17s-inch is located near the bot-
tom of the unit. This section holds the range
adjustment capacitor C6, and coil L4. Coil
L4 is mounted in a cutout in the board, and
is held in place with epoxy cement. Capacitor
C6 is mounted with 4-40 hardware. Flea
clips are used as terminal points. After this
is wired and assembled, glue it in place with
epoxy cemrent.

The second section of perforated board
holds capacitors C1, C3, and C4, as well as

“MECHANISM
DRIVES C7

Close-up views of front panel and top of
the chassis show details of construction.
Notching of chassis for 13 and tuning dial
is shown above; antenna mounting details and
IF output port are shown in view at left.

resistors R1, R2, R3, and transistor Q1. The
general parts lay-out can be seen in the pho-
tographs. Flea clips are again used as terminal
points. The board is mechanically held in
place with a bracket and 4-40 hardware.
Although the author chose to use a (ran-
sistor socket for mounting QI. the transis-
tor may be soldered directly into the circuit.
If you plan to solder QI in directly, be sure
o use a well tinned low wattage iron and a
suitable heatsink to prevent damage to the
transistor. Complete the soldering quickly.
In view of the very high frequencies in-
volved in the operation of the converter
be sure to keep all leads as short and as rigid
as possible, Make every effort to keep every-

il BOTTOM
j)/ANT. L3 BT aRs g
o
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c6
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Schematic diagram of the Aero-Bander: notice
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the apparent absence of any output from unit!
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MOUNTING
LES ¢

§
H
H
HO .
MATE WITH
SCREWS
ADDED TO
RECEIVER
s —& AN
e

PREPRPES Y am«.g

studs on

To give your Aero-Band-
er a pro look bolt the unit
to your transistor BCB
receiver — rubberbands
look messy. Place nylen
the
with mating holes in the
cove of the Aero-Bander,

receiver

AND NUTSIN
CONVERTER
BASE

thing as mechanically solid, otherwise the sta-
bility of the converter will be adversely at-
fected.

L T T
Al fixed value capacitors are Eimeco type DM-10
Dipped Silver Mica capacitors, unless stated other-

wise,

A W e

PARTS LIST
B1—9-volt battery (Eveready #E-177 or
equiv.)
C1—47-pf capacitor (Lafayette #30G3518)
€2, C7—1.5-5-pf miniature variable capacitor
(E. F. Johnson #160-102)
C€3—270-pf capacitor (Lafayette # 3063538)
C4—12-pf capacitor (Lafayette 7 30G3506)
C5—100-pf capacitor (Lafayette #30G63527)
C6—1.5-7-pf ceramic trimmer (Centralab type
825E2)
C8—.001-mf ceramic capacitor
J1—RCA single hole mounting phono jack
L1—2 turns #22 hook-up wire over gnd. end
of L2
L2—5 turns B & W Miniducior #3002, tapped
at 2 turns from gnd. (Lafayette #40G1611)
L3—Ferrite loopstick antenna (Lafayette
#326G4108)
L4—7 turns B & W Miniductor #3003 center
tapped
Q1—2N1177 iransistor (RCA)
R1—27,000-ohm, Y, -watt resistor
R2—2,700-ohm, V,-watt resistor
R3—1,000-ohm, Y4, -watt resistor
S1—S.p.s.t. slide switch {Lafayette 3493703 or
equiv.}
1—4Y" x 2V"” x 1Y,” aluminum chassis box
1—2" x 13" x 1/16” plastic sheet
1—Vernier dial mechanism (Lafayette 99G6031
or equiv.)
2—Size AA battery clips (Keystone #137 or
equiv.)
1—RCA phono plug for antenna
Misc.—Nuts, bolts, hook-up wire, transistor
socket, perforated circuit board, solder,
knobs, etc.

L

Estimated construction time: 8 hours
Estimated cost: $10.00 or less

B ey s

A

oo L R R 0 (] P e e g

When you're finished. recheck all wiring to
be sure the unit is wired as shown in the
schematic diagram. Be especially careful
with the wiring to the transistor, and to BI.

A suitable antenna can be made from an
8-inch piece of coathanger wire. Scrape the
paint from the last inch or so from one end,
andtinwithasolderingiron. SolderonanRCA
phone plug, being careful not to use an exces-
sive amount of solder that might cause a
short inside the plug. Slip a piece of insu-
lating tubing down along the wire, and part

(Continued on page 131)

Piggy-backed to a standard broadcast receiv-
er, the Aero-Bander is all set to pull in DX.

o
e W
- i ¥
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MULTI-
Ust
TET

BENCH

ANPLIFER

by DAVID J GREEN, K3KNY

“Getting more than you bargained for”
is usually a phrase that's used with tongue-in-
cheek—but not when describing this unit!

B A handy test bench amplifier should be
exactly that—handy! Why not put an end to
fooling around with temporary setups and
build a multi-use unit that has some guts?
A quick look at the schematic diagram for
this construction project shows that it has
quite a few features that expand and simplify
your experimental work:

e An internal speaker is right there, built in
and ready to use when you need it; or

e External jacks can be used for connecting
earphones. or 4-, 8-, or l6-ohm external
speakers.

e Pin jacks allow you to pick off your signal
after the .triode amplifier stage of V1 to de-
termine the signal characteristics.

JANUARY, 1966

e A built-in neon indicator lets you monitor
the peak level of your signal.

e Jacks are even provided for external B+
and filament voltage at a power sufficient
to operate small experimental circuits.

All the jacks, switches and indicators for
utilizing these features are accessible on the
front panel and the top of the 4”x5”x6" alu-
minum enclosure used for the unit.

Circuit Operation. The signal input level
is controlled by resistor Rl and then passed
to the control grid of V1A through capacitor
Cl. Bias is provided by capacitor C2 and
resistor R2. The auxiliary output jack, J3,
for the oscilloscope connection, is provided
through capacitor C3 to the plate of the

www.americanradiohistorv.com
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triode section of VIA. The double section of
the 6U8-A tube provides two stages of am-
plification in one envelope.

The signal is coupled to the pentode stage,
V1B, through capacitor C4 after being de-
veloped across 270,000-ohm resistor R3. The
bias for V1B is provided by C5 and R5. The
peak-level neon indicator lamp, 11, is con-
nected through capacitor C7 to the plate of
the pentode section; similarly, the phone jack,
4. is connected through C8 to the plate.

Output transformer T1 provides 16, 8, or
4-ohm outputs for the speaker jacks J5, J6,
and J7. The internal speaker is connected to
the 4-ohm jack and is cut in and out of the
circuit by switch S1.

The power supply section of the amplifier
is comprised of transformer T2, diode rec-
tifier DI and D2, and the RC filter circuit

The completed amplifier is handsome as well
as easy to use; and with its carrying handle,
a cinch to transport. The side view (bottom)
calls out the components on one side of the
inside chassis as well as showing how the
chassis is cut out to fit around the speaker.
Radiator-type metal screening was used on
the front panel to protect the speaker cone.

formed by C9A, C9B, and resistor R6. The
B4 and 6.3 vac power supply voltages are
connected through fuses F1 and F2 to the
external pin jacks allowing the amplifier to be
used as a power supply for low power appli-
cations.

The neon indicator lamp, 12, across the
primary of power transformer, T2, indicates
a power-on condition when S2 (located on
potentiometer R1) is closed and applies
power to the circuit.

Putting It Together. Begin construction
of the bench amplifier by perforating the
front of the aluminum chassis box for the
speaker. Cut one large or several smaller
holes and back up with a square of aluminum
screening to protect the speaker. The next
step is to form an inside chassis of sheet alu-
minum that is cut at one end to fit around

PARTS LIST

C1, C4, C8—.005 mf ceramic capacitors

€2, C5—5 mf, 15 WVDC electrolytic capacitors

C3, C6, C7-—.01 mf ceramic capacitors

€9—20-20-20 mf triple-section, 150-volt elec-
trolytic capacitor (Sprague TVA3440 or
equiv.}

D1, D2—Diode rectifiers, 400 PIV, 450 ma
(GE-504 or equiv.)

F1—1/16-amp, 250-volt fuse, type 3AG with
fuse hoider

F2, F3—',-amp, 250-volt fuse, type 3AG with
fuse holder

11, 12—*"Tineon" indicator lamps, types
41N2317-6 and 36N-2311-6, respectively

J1, 15, J6, J7-—phono jacks

J2, 33, J8, J9, J10—insulated tip jacks

J4—2-connector phone jack

R1-—1,000,000-0chm potentiometer with
s.p.s.t. switch (§2)

R2—5600-ohm, V5-watt resistor

R3—270,000-0hm, V;-watt resistor

R4—1,000,000-0hm, V;-watt resistor

R5-—68-ohm, Va-watt resistor

R6, R7—1800-0hm, 2-watt resistors

S$1-—S.p.s.t. toggle switch

$2—-5.p.s.t. switch (see R1)

T1—Universal output transformer (Knight
6-W-14-HFL or equiv.)

T2—Power transformer; Pri: 110-120 vac, 60
cps, Sec: 125 volts CT, @ 25 ma, and 6.3 vac
@ 1 amp. (Knight 6-K-1 or equiv.)

V1-—6U8-A vacuum tube with 9-pin miniature
socket

1—4-ohm, 4-inch diameter speaker

1—4" x 5" x 6” aluminum chassis box
(LMB CU-3007-A or equiv.)

1—37%" x 5%" aluminum sheet

Misc.—Line cord, grommets, angle brackets,
dial knob, aluminum screening, carrying
handle, rubber feet, panel marking, hookup
wire, hardware, solder, etc.

Estimated cost: $15.00
Estimated construction time: 8 hours

Rap10-TV EXPERIMENTER
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the speaker. Now begin mounting compo-
nents on the chassis and front and top panels
of the enclosure: check clearances as you
work. and use photographs as a guide.

After wiring the unit. finish the outside by
identifying the jacks and switches with suit-
able panel markings. Mount rubber fect on
the bottom of the unit. Finally, provide ven-
tilation by opening some holes in a neat pat-
tern on the back or sides of the aluminum
chassis box.

Putting It To Work. Allow the unit to
warm up and connect an audio signal from,
perhaps, a crystal set or phone output. Use
the internz] speaker first and then continue
checking out your wiring by using external
speakers and the headphone jack.

External power for circuits you are work-
ing on can be taken from the pin jacks while
the unit is being used as an amplifier. The
B+ is available at 120 volts at [5 wa. and
the filament heater voltage at 6.3 vac at .5
amperes.

To use indicator lamp 11 to determine the
peak level of an output signal, first discon-
nect any external speaker, then set the
speaker switch Sl to off. Turning up the
volume control RI will increase the signal
to Il causing it to flash and giving you an
indication of signal strength. By connect-
ing an AC voltmeter to the phone jack 14,
you can n-easure actual signal level and relate
the intens:ty of 11 to actual voltage valucs. ®

SCOPE  JACKS

@z @
—LJ 2 -TLJ;

Cl
INPUT

DO5MF
ﬁ(j +

R3
270K

This view of the inside chassis (top) shows
the components on its other side. The view
of the front and top panels (above) calls
out the location of the jacks and controls.

oUTPUT
TRANSFORMER 5

c7 c8 n
*—L. OIMF i‘oosw
o

- L s
LEVEL
||NDICATO

A
S
=
M

B
15
VAC

VI PINS

— [———p VI PIN4

F2 J10

JANUARY, 19G6

5A

www.americanradiohistorv.com

33


www.americanradiohistory.com

PROBING THE SECRET OF
THE .
ANTI-WORLD 4, |

BY K.C. KIRKBRiDER(, \ L}

4
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The scientifically
confirmed existence of
atomic anti-particles
primes the imagination
to accept the possibility
of an anti-world—

even an anti-seif!

n the early morning hours of June 30, 1908, in the basin of the Tunguska River, in
Siberia, a giant explosion burst out of a clear sunlit sky—an explosion so violent even
the sun seemed dark.

Farmers forty miles away were hurled to the ground and burned, silverware melted,
trees thirty miles from the flash turned over, uprooted. And for many months afterward,
the sky was bright at night in Europe; and as far South as the Caucasus, one could read a
newspaper at midnight without artificial light.

What Caused It? For many years afterward, scientists sought the cause of the explo-
sion. Some said it might have been the result of a meteor crash but no crater existed.
Others thought it might have been touched off by a comet, but no one had seen a comet
crashing toward earth.

Now, almost sixty years later, man ventures to spell out a strange phenomenon that
may account for the freak explosion, a phenomenon that could ultimately mean a new
source of vast power, or a new means of violent destruction. A phenomenon that could
spell discovery of an anti-world, a world to mirror our own, but reversing time, and pos-
sibly peopled by anti-human beings. A world made of materials that when they collide
with the materials of this planet, explode, giving off tremendous radiations.

Invading Matter. Scientists now have reasoned: could the Siberian explosion be linked
to this strange phenomenon? Could a sizeable hunk of anti-matter possibly have seeped
into our galaxy and have exploded in the air before crashing to earth?

If it had, they reasoned, then a vast number of free neutrons must have been released
at the time, to join nitrogen atoms, and turn into radioactive carbon-14. The explosion,

JanNvuary, 1966
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The discovery of the antiproton in 1955 at
the University of California Lawrence Radia-
tion Laboratory was marked by the photo
above. Left to right are Dr. Emilio Segre,
Dr. Clyde Wiegand, Dr. Edward J. Lofgren,
Dr. Owen Chamberlain, and Tom Ypsilantis,
then a graduate student. The discovery team
consisted of Segre, Wiegand, Chamberlain
and Ypsilantis. Dr. Lofgren was in charge of
the Bevatron, the accelerator with which the
particle was discovered. Right, Dr. Chamber-
lain, co-discoverer of element 43, and anti-pro-
ton examines huge but delicate accelerator.

in that case, wotld have increased the con-
tent of carbon-14 in the earth’s atmosphere
by 7% and this heightened radio-activity be
recorded in vegetation existent at the time.

The Tree Tells A Secret. In the early
months of this year, physicist Clyde Cowan
of the Catholic University of America, with
Chemist Willard Libby of UCLA, decided to
test out this anti-matter theory. They peeled
rings from a 300-year-old Douglas fir tree
near Tucson, Arizona, found just what they
sought, a small, but unmistakable increased
deposit of radio-activity in the rings repre-
senting the year of the Siberian explosion. To
them the rings proved one-seventh the energy
causing the mysterious explosion was anti-
matter.

The scientists who discovered the antineutron
with the University of California Bevatron,
the largest atom-smasher in the world:
Bruce Cork, Oreste Piccioni, Glen Lambert-
son, and William Wenzel. They are shown
with one of the accurately calibrated magnet
assemblies used in the experiments in which
the antineutron was identified. This discov-
ry was made in July-August, 1965, and fol-
lowed by almost a year the discovery of the
first antinuclein, the antiproton, by another
research in the Berkley laboratory (above).

But it had taken owver half u century (o

reach this solution. For the theories of an-
nihilation of matter have been among the
elusive mysteries of our time.

In the early decades of this century, famed
British scientist Sir Arthur Eddington the-
oretically reasonsd negative and positive ex-
plosions of energy caused the stars to burd.
He defined matter as minute positive and
minute negative charges which cancelled out
when run together, “leaving a splesh in the
ether which spreads out as an electromagnet-
ic wave carrying off the energy released.”

He believad the amouns released so great
that if we annihilated a single drop of water,
we would be supplicd with 15,000 watt-hours
for a year. And whiie, he said, we “covel”

Rap10o-TV EXPERIMENTER
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Two views inside the tunnel of the one-half
mile circumference ring of the Alternating
Gradient Synchrotron at the Brookhaven Na-
tional Laboratory at Upton, New York. Above,
complex plumbing is used to determine energy
spread of protons leaving the synchrotron.
. Just above the head of the man in the fore-
ground are steering magnets used for hori-
zontal and vertical deflecting of the pro-
fon beam. Right above, one of the 48 titanium
evaporation pumps and control console used
fo maintain high vacuum in the synchrotron.

this vast power, there is little hope man may
penetrate the secrets of its manufacture.
Later he added, if the stars could learn, then
man might in time.

And he was right for it has taken many
vears to probe the secrets of matter versus
anti-matter.

First Clue. In the late 1920’s, a young
mathematical physicist P. A. M. Dirac, was
studying for kis Ph. D., in the University of
Cambridge, England. Mulling over an equa-
tion of his, cne true both to the relativity
theory and quantum mechanics, that de-
scribed the behavior of the electron, he was
suddenly startled.

He had only to fill in charge and mass of
the electron, and then the spin and magnetic

moment, and his equation described the hy-
drogen electron perfectly. The only problem
was, if his amazing equation was right, there
must be an undiscovered electron in the
universe!

For according to his equation, the electron
must have two different types of energy
states, one positive, the other negative. Since
the only electron we knew was negatively
charged, his equation had to mean, there was
an electron with positive charge!

Caon’t Be. As this interpretation seemed
downright heretical at the time, he searched
further for another solution. Could the par-
ticle represented in the equation be a proton?
But the particle had to have equal mass with
a negative electron, and the proton’s cHarge is
1836 times as massive as the electron. Probing
further, he found there must also be an anti-
proton, and that the universe should show a
complete symmetry between particles and
anti-particles.

The Search Begins. When the young Doc-
tor finally announced his revolutionary math-
ematical theories in late 1928, his findings so
startled the world of physics that scientists
surprised the press with the first predictions
of an anti-world made up of anti-particles
and anti-atoms. The next step was to catch
the elusive electron in the laboratory.

(Continued on page 108)

BIG MEN IN THE SMALL WORLD OF ANTI-MATTER

T

Dr. RoserT A. Miitixan Dr, Care D. ANDERSON
Nobel Laureate obel Laureaie
Pbhysics, 1923 Pbhysics, 1936

JaNvuary, 1966

Dx. Emivio Seera  Dr. Maurice GorpHaser Dr. Leon LEDERMAN
Nobel Laureate 3
Pbhysics, 1959

Professor of Physics

rector N
Brookbaven National Lab.  Columbia University
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By Art Trauffer

® Most of us send better code when we can
hear what we're sending. This code monitor,
which is entirely independent of your re-
ceiver or transmitter and has no electrical
connections to any of your equipment, is
quickly rigged up using only three main com-
ponents: first, a pair of prongs or reeds from
an old phone jack, switch, or relay; secondly