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Dazzle your friends with lightworks.

ound n’ Color

L4
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Translators Strobe Lites
The now dimension 1o music pleasure The electronics you need t¢ create audio- High-intensity bursts of white ight from Xenon
EICO All Electronic Solid-State Audio-Color stimulated light displays to your own tube flash 1n cadence with nach beat of audio
Organs transtorm sound waves into moving magination Actuates Light Display Units Fr $838.95 voired

Strobe Lnes any lamp configuration {Xmas
trees. patio hghts, etc ) From $24.95 Kil.
$39 95 wired

Build the Stereo Kits praised by e

synchronized color m‘ages Connect easily
10 speaker leads of hi-ti or radio From $29.95

All amplifier povser ratings aceording 1o 1HF standards Cortina® designed and manufa: tired U

xperts.

5 A and guaranteed by EICO

N - 5 A A
- -
n

~gne
Q."” : UL P S S - - e =
70 \N tt AM;FM Stareo Recewver tncluding 150-watt Sil Solid-Siate S‘er:a M
cabinet Cortina 3770, $189.95 k Amphfier inc ing cab For the audr Cortin
$279.95 wired per nst Corlina 'ISC $149.95 k
70-Wall FM Siereo Receiver including SE E

cabinet. Cottina 3570, $169.95 k
$259.95 wired

d Ng « ‘t net rtina 3070

SSQ‘J::k. Sw 19.95 wired

circuil boards, step by-slep mrur ions

"'5 kits 10's 59
ust released EC- 260(.‘ Super bnoop

$8.95, EC-2700 Police & Fire Converter

EC-2500 Fuzzbox 58.95

Shape up your own car/boat with EICO Engine Analyzer

For all 6V V sy ns; 4, 6. 8-cyl. engines Covpl tely tests your ignition ‘electrica
N ou can keep you! cur or Boat enqine ystem Compigle with comprehensive Tune-up &
nup mn <na"e -ith this solid-state, portable.  Trouble-shooting Manual EICO 888, $48.95 kt

1 e $69.95 wired

The first and only solid state test equi

Only EICO brings you faboratory pre long life at lowest cost.

ElCO 379 Solid-State
ne, Sauare Wave GeneratorDeluxe FET-TVOM
$59.95 kit, $79.95 wired $69 95 kit. $94.50 wired

EICO 230 Solid-State EIC0242 Solid-State

FET-T Signal Tracer

You save up l(.) .5.0:/0 wnh EICO K|ls Smce 1945 Besl Bu uys
cee

FREE 1970 CATALOG

gE/CO%

n Eleclvomc
coe

EICO Electronic Instrument Co., Inc

EICO Canada Ltd.

99,95 Kit, 513

EICO 150 Solid-State
$69.95 kit, $94.50 wired $49.95 kit, $69.95 wired $59.95 kit, $84.50 wired

Over 3 Mnllmn EICO Instruments Now in Use.
cetsesescss

, Build for fun and use with
/ Eicocraft jiffy project krts

c&,re

PC Etch 10

et siate and proless onal EIC!)CRM’T# Converier 8795 EC-2800 Poll
xpandable. interconneciable Excellent Converter {hi band) 57.95 EC 3100
s mmtroductions to elc on
No 1ec 1l expe needed F.,-3200 Dovlerourse\v
Finest parts, pre-dnlied etched printed KRI $4.95; EC-2300 Audio Preampltf
$8.95: EC-2400 Bullhorn $8.9

L

€C-1900 TREASURE FINDER $9.95

Crro
| Q
.. se se

pment GUARANTEED FOR 5 YEARS

EICO 330 Solid-State
RF Signal Generator
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August/September 1970
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CIENCE and
‘Electroni
® SCIENCE FAIR PROJECTS
* 25 Electro-Snoop—imodern as the jumbo jet, this Twentieth-Century electro-
scope beats the old gold-leaf version hands down
39 Moving Coil Meter—everything you need to know to build one of the
most sensitive meters going
® PROJECTS FOR YOUR HOME
* 43 Wee Willie Wailer—safeguards your home and drives the ghouls away
* 47 Cold Flash—marks the exact location of most anything
75 FlashSwitch—kills TV commercials like Wow!
® BONUS CONSTRUCTION PROJECTS
30 No Squint—cheapie light protects all your test gear
31 PDQ React-or—amazing device gauges your reaction time in PDQ fashion
* 59 IC Low Bander—grear little receiver tunes in on the mysterious down-
under (like from 80 kHz right through the BCB)
® SCIENCE SPECIALS
18 The Skies Above Us—iow to capture a lunar ecilpse
38 Great Men of Science—Count Rumford (1753 - 1814)
55 Famous Patents—Viadimir K. Zworykin’s electronic eye
72 Our Dirty, Polluted Sea—question is, can we save it?
79 The Sound of Silence~—eavesdropping on a world man does not hear
L FOR THE QUICKIE READER
24 In the Heat of the Night—cartoon page
46 Doin’ It for Doggies—Fido deserves a better chance
66 VT Control for BT Addicts—just what the babysitter didn’t order
78 Music on the Rocks—the eerie dankness of a stalactite organ
g COMMUNICATIONS—SWL/CB/HAM
57 ~ Voodoo Radio—strangest loggings on the DX scene
64 Ham Traffic—the noose is getting tighter
90 Propagation Forecast
® SPECIAL PRODUCT REPORTS
51 | Mitchell’s Uniflash—studio-rype electronic flash for the portrait specialist
53 API's Model 208 Home Burglar Alarm
® REGULAR DEPARTMENTS
7 Positive Feedback—Honorable Editor speaketh
10 . New Products—gadgets and gimmicks
14 | Ask Me Another
16 Stamp Shack—pure philatronics
17 Bookmark—by Bookworm
23 Literature Library—ger even with the PO
White’s Radio Log, Vol. 52, Part 4—page 81
Emergency Radio Services—Pacific Northwest—page 93
* Cover illustration by Joe Rack
Cover e, ‘@& cl ' id ot New York, New
wighignts | (I ﬂ T e et o o
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AMERICA'S GREATEST VALUES IN SCIENCE LABS AND COURSE
American Basic Science Club’s

AMAZING KIT-A-MONTH PROGRAM
You Get ALL the following in ten monthly kits'

ELECTRICAL LAB RADIO LAB AND COURSE

All the equipment for basic electrical experiments with YOU BUID A SHORTWAVE AND BROADCAST RADIO.
Brid: n 3-tube cegeneranve circuit. Uses 115V AC.

CARBON MICROPHONE w ' AUDIO AMPLIFIER,

RADIO TRANSMITTER for code of vaice.

RIPPLE TANK WAVE GENERATOR with

varable frequency Involuoble 1 the

understanding of wace theory.

CODE PRACTICE OSCILLATOR w th manval,

“’Steps fe & Ham Licente.” Ail you need

10 Pass the FCC Ham License Exam.

k: STROBE LIGHT ~ P RADIO SERVICING TOOLS

ATOMIC ENERGY LAB

ATOMIC CLOUD CHAMBER WITH PROIECTOR ILLUMINATOR. See
the vapor nails of alpha ond beta particles. and of cosmic_roys.
SPINTHARISCOPE. Shows exploding aroms.
ELECTROSCOPE — meral housed with Scale
ond Magnifying Viewer. Meosures hack-
ground rodiation and tesrs sample sources
SAFE RADIOACTIVE MATERIALS. Atpha Source
f

in handy tontainer and Uranium Ore.

Elecirodes for Plsting and Electrolysis.
FOR SAFETY a step-down lrolatien
Tramshermer provides required current.

SPECTROSCOPE
Analyze spactra of glowing gases. Ses ond
identify the Fraunhofer lines. A quality
ad built
g 1ystem
for a bright spectrum. Equipment includes
Alcehe! Burner and a 2 Won Neon Spectral
Lamp. Foll instructions cever theory ond use.

Signat Tracer SIGNAL TRACER. A valuable nouble shosting
L Treuble Shesning 100] whch permits you to “liste in 03 you
3 prate through a foully circuit unnl you find the
nouble spor. CONTINUITY TESTER.  Pinpo'nts
open cireuts and test voliages. The use of both
pieces fully desenbed 1n cecompanying rranual,
“Simplified Radie ond TV Serviting."

A Neon Lemp that flashes of intervals you con syncheonize o
with the speed of rorating or vibeating obiects in order %
to “freeze” thair motien fo permit close study and 4=y .
checking frequencies and RPM. Flashes are tmed &gy

by a variable frequency oscillator with o range of

20 10 600 cycles per second.

PHOTOELECTRIC RELAY DC POWER SUPPLY ULTRAVIOLET LAMP
Etectronic Am largs Cendeniing Changes regular 110120V AC fo the diret cur- 140 watt hiltes type UV LAMP. Hesvy metal cabiner.
Lens in_Cobiner Mounl. Feorures guiemonc on.or.off or holding cent requised for electronic projects ond experi. 6 Foor Cord. Rotary Switch. Produces dazling color
citcuit aperarion. Sensitivity Conrol, Plug- menting. Corssts of o Pewar Tignsformer, Vo- elfecs with invisible biach light. Has many uses
in Outlet for conwolled circuit. Use for cuum Tube Rectifier, 30/20 MFD Copacitatar Fil- in the fields of Mineralogy, Crime Detection and

ter Circuit. ond a potentiometer Voltoge Sefeciar. Seience. Accensories include Invisible 1ok, Tracer Pews

olarms. caunters, erc. Operates on 115V
A A Safe soloted Pawer Supply eliminales the need e (oo Gy

AcC. i€ unit fer many exciting

experiments. of expensive muliuoll basreries.,
.
ANALOG COMPUTER MICROCRAFT LAB SURVEYOR'S TRANSIT

Electronic Computer multiplies, divides. calculates powd Microf ctor shows microscopic subijects en. L A practical Tromsit. 6X erect imoge tele

reets. Set up the problem on the scales of two potentio, ) Iorged with: beillionr detail on wall or screen. Has Ronge Findsr Reticia fer meoturing remete

< gnetors and find the answer on the scale of third porentia. Y sturdy Steel Cabner, large Condensing Lenses ond heights. Vern er reading for both hot
N Jlo: iz i eidr s 170ected by semniiivel merers m1rocs for ecirs brighness, ond o GE Prolectan Lamp. vertical scales,  Levelng Mead wite Thomb Screw
A2 7 ition Manwol covers computer theory and practical Microscope fearures Ramsden Eye-p oce for wide Adjustment and Spirit Lavel. Clamps under heod hoid
ve, Quer 150 somrple problems and onswers teld v ewing, Subsrage Light ond Palaric ng Fil. wooden legs of Tripad. (Legs nor included.| tnstruchiens

demonsteate usn wih fraciions, tigencmetry, rerss heagnifies up 10 200X Includes; Slides, Cover D OLTCLTT) Gecr ronge-finding.

togarithms, phys cs formulas, bollistics, efc. Gloyses and Micrescopy Monuof,

LIGHT AND OPTICS LAB PHOTOMICROGRAPHY CAMERA TELESCOPE AND MOUNT :
Exciti i jects for the study of light. Equiprment Photageapht subjetts maun"“b’l micrascopik P . s 3
[::I'"::",‘;"":",',f(';’"f",.,::,__',,i,‘f,,_',:,,,ﬂ,,, i slider. Entarges up to 100X, Tabes clear, sharp 30X eract image. Exterds to 20" tength. Five
Diffroctien Grofing. Mirrer, Toloscaping Tubing, pictures of specimens too small fo be seen = ground and polished Lenses. Ramsden Eyaplace.

Lens Mounts, Tube Helders ord Brackats. wilh the naked eye. A fully self-contained Sturdy Equoterial Meunt makes it eosy lo fol-
Al the parts and instrueriont 1o boild @ Camera it — no micrastape required. tses stanatrd fow the mavement of heavenly bodies. Maunt
Obscura. Comera Lucida, Polariscape. and rol} film, either 120 or 620, black and white has finings for wcoden legs that complere 10
e g ey . or color. Make o pharegraphic recerd of your trigod [le3s ofe regular §x2 lumber no includes .
g Meaturing Wovelangit sl Light  prajects with micrascopic subjects. &

el PHOTOGRAPHY LAB LIGHT TRANSMITTER-RECEIVER WEATHER STATION ™

WMl A PRECISION 3SMM ENLARGER .. . horizantol  The TRANSMITTER consiats of o Ligh! Seurée, o Medvlating A REMOTE READING ANEMOMETER AND WIND.
type wih twin Cordensing leases ond 3" Refloctor Diaphragm and an Opricol Projection VANE .. . Flothing Neen Lights an indoar Tndi
) FI1L projection lens. Produces qualry enlarge. | System. The RECEIVER 15 o Twe.Stoge Avdie caror hoord show wind speed and direction.
Z, ments up to 8"x 10", Contacr Print Frame WP 3  Amplifier, controlled by o Photo. Safaty Pewer Cord makes all connections safe,
T fokes negatives up 3% A4V, 3 Plase & » sleciric Cell that corches ) 3 In Wire. Plus—Air Tonk Bo
Daveloping Troys, Neen Sofetight, Troy Ther. Yot m the projected light beam oler with 4. indicoter column. Shis yth
momater, Film Clips, Dovaleping Cham and couses the origtnal relotve huinidity. Rain Gouy
I sound waves to be repro- meosuras roinfall to 1/100 inch. ALSO Cloud
enlargements for r. =2 ducad in the loudspeaker,

. Chart ond Forecasting Manuol-—a complete ser-
Make prints for only 24, Full inshructions 2\ Tathing on @ Light Beam up for amateur melgomlogy. 8

You get ALL the equipment for ALL the above in ten monthly kits

seno Sl OO pavy P OS5 roreacHKIT

ONLY TO ENROLL ONLY THAT YOU RECEIVE

Take as few as you wish—or get all ten...it’s up to you!
SOME QUESTIONS ANSWERED Moo BLIcANID N NERRIE

Q. How is it -possible? It s incredible to be able to get all the * Yéu take only as many kits as Youjwishs
0 Is i 24 seems | i Py " R
equipment shown above in just ten kits — at only $4.95 per kit No minimum—you may cancel anytime

* Two weeks approval on each kit you take.
A. The direct-to-you; "no middieman’, club plan is just part of the .
answer. The other key is ABSClub's especially designed multi-use You may return any kit for full refund.

equipment. For example: the Microprojector quickly and easily con- — our fii itonits wayl
verts into the Spectroscope, Photo Enlarger and Cloud Chamber Send coupon today—getyour first kit on its 2y

llluminator. Similarly. the Transit doubles as a Telescope Mount. [MElNN SN TRIAL MEMBERSHIP COUPON max ma am oy
Such multi-purpose design . .. plus ciub plan economy ... makes § AMERICAN BASIC SCIENCE CLUB. INC. 1
possible this all-science program at a price everyone can afford. i 104 Heimann, San Antonio, Texas 78205 i

I ! wish to try the Kit-a-Month Program: 1

. May members choose the order in which they receive their kits?
Q . ywmt - n wh | :’t' L . ! i F [ 1 enclose $1.00 to enroll and $4.95 for the first kit postpaid. I
A. Yes. With the first kit members receive a list of the equipment an g . o

projects contained in each of the remaining nine kits. With this 177 1 enclose $1.00 to enrolt. Send first kit COD. I pay COD fee. |

information they are able to choose the kit sequence that best suits
their particular interest.

| understand if | am not satisfied with the first kit | may return
it for a complete refund including the $1.00 membership fee, §

Q. Are special tools or skills required?

(]

. . . NAME ¥ !

A, No. All you -need are pliers and screwdriver. No soldering — new ]

connectors make fast, firm joints. All equipment easy to use. | ACDRESS 1
MAKE SCIENCE YOUR HOBBY! R e A

LUB,
NO EXPERIENCE NECESSARY —1{T'S FUN! IT'S EASY! AMERICAN BASIC SCIENCE C INC
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1000°s OF UNUSUAL SCIENTIFIC BARGAINS a{cﬂll/(t(

E SPECIM. UNIOUE ?I)’-“gﬂlc LlGHTING

LHTITLIR AN

II

VISUAI. EFFECTS PROJECTOR SET
Dazzling,
effects.  Fant,
credibly beau
packaye offer conti
€essary apparatus,
ing, exploding, s

or ke "‘Sywphony ol
. “‘Chrumatie St
Cn'slal Starbi

500

avaute-garde visual

tar
coph t“o 9" dlamn\\ heels (Dry

2 cyllndncal accessories (67 Colored cloud & ‘)" Hemdoscope w/six
internal mirrored walls). Perfect for entertaining, parties, photog-
rar’hy Com lete m:tructxon

chk ? 12H $79,50 Ppd.

Create tremendous varlety of un-
usual & beautiful lighting effects
with this low-cost to qualuy,
1500 Watt unit (50 V.
channel). Compares with mnem
selling for twice the price. Has
. pilot light. plus individual sen-
> Esltivity controls & ehanunel indi-
catm llghtn ("m nger ate ten 150
7 Xmas lights,
1 ch rm, house cllrlpnt—-'\l('\cheq
to audio source w t\pe
ph 110 plug. 514”7 x ﬁu?” Dk,
" 1bhs. Tnenn 11 setting nl.nsl:c
6 ft. cord. Includcs complete lnstmcuons
Stock NOSPIN223HPRE LI Fils 160 Vi me L g 5 1er dessinss B 5 5 531 95 Ppd.

LONG-WAVE BlACK LIGHT FIXTURE

Extremely . _compactly

designed, e (3200 I(IOO
angstroms) light (ultra.
violet) fixture. Hag 6.watt. 110-V

lainp  with Dulll «in filter—elimi-
nates harmful shorter wive uitra-
violet rays. Use to ldentity min.
erals, fungus, bucterta- -hevk for
surface flaws, oll and 5
. Bge—perfect for dis ,l.;n with
fluorescent paper. paints. chalk.
crayons, trace powder. Incl. ad-

Y justable  aluminum reflector.

“ S \I!)unl vert., hor. or on corner,
107 L., 1147 W. f

Stock No. 70,364HP . - 12 50 Ppd.

Stock No. 60,124HP 0 Ppd.

AMAZING “TRICK* PHOTOGRAPHY KIT

Now any amateur can produce
all kinds of weird. wild, way-
out photo e¢ffects. No special
knowledge or equipment re-
quired. ﬁnique kit enubles you
to Lwm friends into nmonstérs,
show house with water 10 2nd
floor, make psvehedelic slides,
kuleldov‘omc photos, impres.
sionistic photo-art — unlimit
possibilities. Complete instiru

tions reveal the recrets — in-
cludes all accessovies needed.

................. $10.50 ppd.

Completely assembled, insis
starting w/three times po "
quiput of comparable models,
.\le.id 3 "
mod

safe 10 use. The 4
reaches 75070 power

n 2 e
full p(ﬂ\\el, {ypically 0.5 Tiitis
my

watt mimimum) in )

l\('lg‘on(‘e only 2
2 ems at 40 feet.

- .$99.50 Ppd.

100 information puacked pages!
Fully explains the lutest In psy-
chedelic lighting equipment., tech-
niques, developments. Covers all
ficets of psychedelle. light-show
production . | | including ktrobes,
hlnck lights, projectors, erystals,
org; slides, mirrors, color or-
eo]nrlzed calor, light boxes,
ision, etc, Shows how to
- ~ychedellzc" pnnms
moups sho how to set
elec(lu tnp:" mr your own

te ymhenngs #1e” X 117
J ey n,

Stock No. 9100HP .$3.00 Ppd.

rder by Stoc M.0.—Money-Back Guarantee
EDMUND SClENTIFIC CO 300 EdsCDrp Bldg., Barrington, N.J. 08007

WRITE FOR GIANT FREE CATALOG “HP*’

(‘nmple(ely new edition. New

musical

ring binder

148 eas 6/ -t6-read’ pages packed
with 4000 unusual items, Doz-
ens of electrical and electro.
magnetic parts, accessories,
Enormous selection of Astro-
nomical Telescopes, Micro-
scopes, Binoculars, Magnlfiers,
Magnets. Lenses, Prisms, \lany
war surplus items: for hcbh

ists, experimenters, work-
shops, factory, \\xl(e for cats-
log HP, Include ZIy;

NUMBER * SEND CHECK OR MONEY ORDER * MONET-BACK GUARANTEE

CIENTIFIC CO. 3°0 EDSCORP BuiLDING
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POSITIVE FEEDBACK

Julian M. Sienkiewicz
EDITOR-IN-CHIEF

_can remember the time when a purchaser of
I a new television receiver was in store for
some unique headaches. Today, the sands of
time have drifted into the works of another
consumer product. To prove a point, sit down
and chat with a friend who purchased a new
car in the last few weeks—and try to under-
stand why his tears are genuine. Only recently,
this editor had the “good fortune” to borrow a
new station wagon for a vacation trip. The car
had just 45 miles on the odometer when I
pulled away from the curb into a most unfor-
gettable experience.

Here are just a few of the wagon's defects:
rear window jammed halfway down and must
be forced the remainder of way, rear tailgate
door didn’t open, lock on rear door came apart
in child’s hand, fuel and ammeter dials were
always fogged after rain (and couldn't be read),
parking brake light was always on, spark plug
was left unconnected (even after dealer’s tune-
up!), driver's door had to be slammed by grown
man to shut properly, license plate light fell
out of bumper, driver’s manual was incomplete
on the matter of how to drop rear seat, front
seat could not be positioned forward or back,
and last but not least—the car’s electrical sys-
tem failed on a major parkway at the height of
the rush hour in a rainstorm. How do you like
them apples?

Now let me tell you about my new color TV
set. It's been working without fail for over a
year. And this story is heard from many set
owners of different makes. TV receivers are
made more and more reliable each year and
color sets are no exceptions! The weakest link
in any set is the antenna, but the master an-
tenna system (MATV) I installed recently (it's
a Finney) goes a long way toward ensuring
perfect reception.

The consumer electronics industry is really
delivering. What's wrong with Detroit?

Action—At Last. After nearly six years of com-
bined efforts by CB operators and manufac-
turers, the FCC has authorized use of channel
9 for transmission of emergency communi-
cations only, including highway assistance.
Channel 15 will be the new interstation chan-
nel to replace channel 9. Looks like CB is
moving ahead again. Yipee! ]
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how often could

#

two-pesition
snap-lock

Handy as an”
extra hand or helper.
Clamps lightly or tightly . ..
for moments or minutes.

A remarkably versatile tool with unusuai holding
qualities. Clamps tightly. Holds wires for soldering.
acts as a heat sink, retrieves small parts from hard-
to-reach places. Two-position snap-lock. Box jcint
construction Precision machited from perfectly
tempered sta nless steel.

4 MODELS: 6" (serrated jaws) Nos. 42H straight
and 43H curved nose; 5” Jr. (smooth, slim jaws)
Nos. 32H straight and 33H curved nose.

.
|
1

-l

XCELITE, INC., 64 Bank St., Orchard Park, N. Y. 14127
Ij Send Bulletin N564 on Seizers®,

; name
ﬂ' address
i

ety e state & zip

|

125 et e e et e e e

Jn Canada contact Charles W. Pointon. Ltd.

you have used...
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8 New Action-Packed Kits From Heath —

Heathkit GD-101

$4995“

Heathkit GD-57

312995“

Receiver

Servos

Heathkit Siren & Speaker

39995*

& Controls

Concealed Horn

Exterior Horn

Heathkit MI-29

$8995“

NEW Heathkit “Spectre” %4 Scale R/C Car
Join The Most Exciting New Hobby In America...

building and racing radio-controlled Grand Prix cars up to scale speeds of
200 mph. The Heathkit "Spectre’ R/C car reaches that speed and has already
proven itself a winner. And no wonder; its design is unique. It has a chrome
plated steel chassis, adjustable caster and toe-in, specially formulated rubber
tires that lock onto the cast nylon wheels, independent front suspension for
excellent cornering and a 5.5:1 gear ratio for maximum torque at all speeds.
The snap on, % scale car body (length: 19%7) is of high impact plastic —
almost indestructable. Suspension is by real coil springs. The radio equipment
compartment is dirt and oil proof. The Heathkit “Spectre™ is the only com-
plete car kit available. You get the body, chassis, wheels & tires, 4 oz. fuel
tank & tubing, cquipment case & protective foam, centrifugal clutch & gears,
axles, servo linkages & mounting tape, all hardware, decals, numbers and a
comprehensive manual. The “Spectre’ accepts any .15 to .23 cubic inch R/C
engine and any proportionad R/C clectronics system. It requires only two
servos to operate the steering, brake and throttle. Get in on all the thrills of
R/C car racing at the lowest possible price ... order a Heathkit “*Spectre™.

Kit GD-101, R/C car only, BIbS..icovueriisirrniricannnanas D B < $49.95*
Assembled GDA-101-1, Veco .19 R/C engine, 11b.,..:.,

NEW Heathkit 3-Channel Digital Proportional R/C System
For Planes, Gliders, Cars And Boats

Ideal for use with the new Heathkit “Spectre’ R/C car to give you total con-
trol ... ease of handling. Here’s what the Heathkit GD-57 R/C system in-
cludes: Transmitter with assembled, factory aligned RF circuitry; new 2 oz.
miniature receiver that nceds no IF alignment, in a tough nylon case; you
also get two servos: all plugs; connectors; cables; charging cord; new flat-
pack rechargeable nickel-cadmium transmitter and receiver batteries . .. and
a special soldering iron. You can have your choice of five operating frequencies
in cach of three bands . . . 27, 53 or 72 MHz. This is the most value ever oflered
in a 3-channel rig.

Kit GD-57, transmiitter, receiver, 2 servos, batteries, charging cord,
switches and soldering iron, (specify freq. desired), 11 Ibs..... ..$129.95*
Kit GDA-57-1, transmmer. battery, charging cord, (specny freq

desired), 5 1bs.. v
Kit GDA-57-2, receiver only, (speufy freq.), 1 Ib..

NEW Heathkit Siren/PA
For Licensed Emergency Vehicle Only

Hey Chief! Save up to 60% on a new clectronic siren/PA system by ordering
the low cost Heathkit GD-18. The siren gives both “wail" and *yelp'™ warn-
ings at 55 watts output power, and you can adjust the pitch. As a public address
jt will amplify your voice with a full 20 watts of power, and it’s practically
immune to acoustical feedback. (Either PA or siren can be interrupted to use
the other.) Incoming radio calls can be channeled through the GD-18 so you
can hear them when away from your vehicle. Use it on any 12-volt auto clec-
trical system with either positive or negative frame ground. It will operate
from -20° to 150° F conditions. Control panel is lighted. Comes with gimbal
bracket mounting. Take your choice of speakers ... concealed or exposed.

Kit GD-18, Siren/PA Amplifier, 7 Ibs....... oo R e et g s Al
Assembled GDA-18-1, Exterior Horn, 9 lbs..........
Assembled GDA-18-2, Concealed Horn, 4% x 4% x 13", 9 Ibs....
System GD-18A, (inciudes GD-18 plus exterior horn), 16 Ibs........ H
System GD-18B, (includes GD-18 plus concealed horn), 16 Ibs....$99.95*

NEW Heathkit Solid-State Portable Fish Spotter

Costs half as much as comparable performers. Probes to 200 ft. Doubles as
depth sounder. Transducer mounts anywhere on suction cup bracket, Ad-
justable Sensitivity Control. Exclusive Noisc-Rejection Control stops ignition
noisc. Runs for 80 hrs. on two 6 VDC lantern batteries (not included). Manual
explains typical dial readings. Get set for ncxt scason; order your Heathkit
MI-29 today.

Kit M1-29, 9 Ibs. e $89.95%

SCIENCE AND ELECTRONICS
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The Value Leader

NEW Heathkit 5-Band SSB Amateur Transceiver

The new Heathkit $B-102 . . . proud successor to the famous 100" & *1017.
You can expect top performance and value from this rig ... and you get it
An all solid-state Linear Muster Oscillator delivers faster warmup, greater
stability and better tracking . .. new receiver circuitry gives better than 0.35
uV sensitivity for real performance under bad band conditions. Plus all the
features that made the SB-101 the world's most famous, most popular trans-
ceiver.... 180 watts PEP SSB input ... 170 watts CW input ... 80 through
10 meter coverage ... USB, LSB or CW modes . .. built-in VOX or PTT
operation . . . built-in CW sidetone . .. built-in 100 kHz crystal calibrator . . .

Triple Action Level Control for reduced clipping & distortion . . . fast, casy
bandswitching and tune-up ... rugged, inexpensive 6146 finals ... scparate
headphone level control & front panel jack ... simple assembly with circuit

board-wiring harness construction . .. sharp Heathkit SB-Serics styling plus
many more features. Order yours now.

Kit SB-102, 23 IbS.....covvvivnnn.
Kit 5BA-100-1, mobite mt., 61b5 .......

NEW Heathkit 60-Watt AM-FM-FM Stereo Recelver

Superb stereo performance at budget price, that’s the new Heathkit AR-19.
A giant, clectronically regulated power supply provides 60 watts IHF music
power (ideal for all modular and high efficiency speaker systems) ... fre-
quency response is -1 dB from 6 Hz to 35,000 Hz ... and Harmonic & IM
distortion are less than 0.25% at any output. This advanced pertormance
assures you of crisp, clean highs without ringing or breakup . .. solid, clean-
cut lows without distortion — just pure, uncolored sound reproduction at all
frequencics and power levels. The FM Sterco circuitry is unequalled by any
recciver in this price class . . . a factory assembled & aligned FET FM tuners
... superior overload characteristics & 2.0 uV sensitivity ... a factory as-
sembled & aligned FM IF circuit board with 4 IC's for superior AM rcjection,
hard limiting, greater stability and 35 dB sclectivity . . . a precision ball-bearing
inertia flywheel for smooth, precise tuning . .. two front pancl tuning meters
for cxact station selection. Other features include modular snap-out circuit
boards, built-in sel{-servicing capability, hi-fi AM reception and much more.
Make the AR-19 the heart of your sterco system now.

Kit AR-19, 29 Ibs..... FTR00000 0%+ 0000 bt fAAS Aoy SR L F $225.00*
Assembled AE-19, oiled pecan cablnet. 0| Fhormgoce F tiois capoad $19.95*

Heathkit Solid-State Metal Locator

Here's versatile, professional performance in a metal locator at lowest cost.
The all solid-statc GD-48 uses a unique induction balunce detection system
that doesn’t producc a tone until metal cnters the scarch field .. . eliminates
having to listen for a change in tone. The built-in Sensitivity control allows
adjustment to detect varying size objects down to 6 feet. A built-in speaker
audibly signals presence of metal . .. for higher sensitivity use the accurate
front-panel meter. And the front-panel headphone jack lets you use head-
phones to screen out annoying background noise. Look no further for an
excellent metal locator . . . order the GD-48 now. )

Kit GD-48, 4 Ibs........ [ N oot e T o5 1o $69.95*
GDA-48-1,9 V' battery, Lilb s o amims oo 2 Lho s aaoEa b £ 55 s - & $1.30*

..$380.00"
$14.95*

Heathkit Screw-Drive Radio-Controlled
Garage Door Opener Now Costs Less

Like having a personal doorman. The powerful yet gentle
screw-drive door mechanism gives you case & conven-
jence you want with the rcliability & safety you need.
Just a touch of a button and the factory assemibled &
aligned UHF electronics open your garage door [rom up

1o 150 ft. away and turns on a light 100. Once inside, another push of the button Closus the door

HEATIHXIT®

{

Heathkit SB-102

Heathkit AR-19

522500*

Heathkit GD-48

safely behind you, yet the light remuins on long ¢nough for you to enter your home. Fast, casy New Lower Price
one-night assembly . . . all wires pre-Cut with connectors installed . . . no soldering. Fits any 7%’ Kit GD-209A
ovulmd, jamb or pwot single or double size residential doors. Automatic instant reverse feature $ 95.
prevents injury to Kids, pets, ete. Send for yours now. 13 9

GD-209A, mechanism, receiver & transmitter, 66 Ibs.

$139.95

GD-209B, mechanism, receiver & 2 transmitters, 66 $149.95*
N E | HEATH COMPANY, Dept. 19-8 4t q|
W ] Benton Nllb('", Michigan 49022 2 Schlumberger company i
FREE 1970 CATALOG! ] 0 Enclosed is §. plus shipping. 1
Now with more kits. more color. | Please send model (s)___ 1
Fully describes (hese along mth | O Please send FREE Heathkil Catalog. O Please send Credit Application.
over 300 hils for stereo/hr-fi. ]
color TV, slectronic organs. gui- | Name I
tar nmpmmx amateur radio, |
ma;ml, lduullmnll €8, home i ‘Address i
& hobby. Mail coupon of wrile N 9
Hesth C:m any, Benton Harbos, 1 City. i, State Zip |
Michigan 4% ! L *Mail order prices; F.0.B. tactory. Prices & specifications subject to change without notice. CL-386 '
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Fill in coupon for a FREE One Year Subscription
to OLSON ELECTRONICS' Fantastic Value Packed
Catalog — Unheard of LOW, LOW PRICES on
Brand Name Speakers, Changers, Tubes, Tools,
Stereo Amps, Tuners, CB, and other Values. Credit
plan available.

NAME
ADDRESS.
CITY. STATE
GIVE ZiP CODE

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

OLSON ELECTRONICS

DEPT. M-HI 260 S. FORGE STREET, AKRON, OHIO 44308

Technical Excellence in Electronics

On our small friendly campus the emphasis is on Living
as well ag Learning. Extra-curricular social aCtivities. stu-
dent clubs, a student-operated radio siation, student gov-

erninent, new dormitory, a full sperts brogram help provide
a world of your own in which to prepare for the world of
tomorrow. Diploma in Electronic Techwology and_ Associate

Degree in Electronic Engineering Technology. B. S. ob-
tainahle. GI approved.

VALPARAISO TECHNICAL INSTITUTE
DEPT. SE VALPARAISO, INDIANA 45383

TUBES!
& Send For 4’(~€

CORNELL S

New
CATALOG
Many New ltems

TUBES!

33
er WP tube
,ﬂbe' TTWE SELL

PICTURE
IN LOTS OF 100 Tuggs

4219 E UNIVERSITY AVE., SAN DIEGO, CALIF. 92105

TREASURE
Find buried gold, silver,
coins, treasures.

5 Powerful models.
Write for free catalog

10
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How te Be Tidy When Soldering

A combination soldering iron holder and
rotary tip wiper, the Plato TWH-444 prevents
iron burns, eliminates iron overheating, and
increases operator efficiency. The unit incor-
porates the Plato TW-555 rotating tip wiper
and a heavy wire double spiral iron holder
mounted on a durable metal base with non-skid
feet. The outer spiral of the holder prevents

Plato Soldering Iron Holder/Tip Wiper

the operator from touching the iron accidentally,
while the inner spiral retains the iron securely
and serves as a heat sink. Unit’s design permits
removal of the iron and cleaning of the tip
in one continuous motion. The TWH-444 ac-
commodates irons to 60-watt size. The com-
plete unit is priced at $5.95; for further
information write Plato Products, Inc., Box
1019, El Monte, Calif. 91734.

Bingo Bango Bongo

If you want to pretend you’re in the tropics,
you can add a calypso beat to your group with
Knight-Kit's new solid-state Electronic Bongo
Kit, model KG-391. You just” plug the Bongo

Knight-Kit Electronic Bongos

ScIENCE AND ELECTRONICS
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PRODUCTS

Kit into -your amplifier and tap the bongo
heads with your fingertips as you would real
bongo drums. The unit has a high and low
bongo head, each with its own sustain control
for varying the tone and making authentic-
sounding noises. There's a volume control and
on/off slide switch, The KG-391, which uses
one 9-V battery, comes complete with wood
base and step-by-step instructions; the price is
$12.95. For further information write Allied
Radio Corp., 100 N. Western Ave., Chicago.
Ill. 60680.

Well-Dressed PCB Wears Soder-Mask
Soder-Mask is a liquid elastomer solder re-
sist and coating mask that protects contacts,
holes, and areas on printed-circuit boards that
must be kept solder-frec when boards are ma-

[

05

Solder Removal Company Soder-Mask

chine soldered. Soder-Mask is available in two
types: regular and water soluble. The regular
formula can be removed after soldering by
peeling or rubbing. The water-soluble type is
removed by washing in hot water. Either type
can be applied by brushing, applicator, or syr-
inge needle and will cure to form a tough
coating which will withstand soldering tem-
peratures of 500 to 550°F. Soder-Mask will
also take a bake temperature of 300°F. for
several hours, so it can be used as paint resist
when coated, painted, or varnished parts must
be oven cured. Soder-Mask is packed in 4-oz
plastic bottles with applicator tips. Price is
$2.49, and you can get more info from Solder
Removal Co., Box 1678, Covina, Calif. 91722,

(More on page 12)
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New SAMS Books

Transistor Substitution Handbook. 10th Edition
Updated to include thousands of substitutions for
all types of bipolar transistors: U.S. and foreign,
home-entertainment and industrial. Computer-
compiled for accuracy. Also includes manufac-
turers’ recommendation for general-replacement
transistors. Order 20773, 0only............ $1.95

Color TV Training Manual. 3rd Edition
Best guide for technicians preparing to service
color TV. Includes detailed cxplanation of color
principles, circuits, sctup procedures, alignment,
and troubleshooting; full-color illustrations.
Orndet Q0T B5; GRIP Tn in vitiin hn=vs v IS0 e $6.95

ABC’s of Air Conditioning
Explains in simple language the laws of physics
which relate to air conditioning and how these
laws are applied practically in the design and manu-
facture of all types of air conditioning units and
systems. Order 20725, only. . ... ........ $2.95

TR T T SR

1-2-3-4 Servicing Transistor Color TV
The ingenious *‘}-2-3-4” servicing method is ap-
plied here to the repair of transistor color TV sets.
Covers the fundamentals of transistor color cir-
cuitry; explains how to apply the method for quick,
easy troubleshooting and repair.
Order 20777, 0nly ... cvv o $4.95
Tape Recorder Servicing Guide
Explains in detail the principles of magnetic re-
corder circuitry. Describes components and sys-
tems and provides comprehensive instructions for
preventative maintenance, adjustments, and repair.
Order 20748, 0nly.. . ... ..coiviiiiinn. $3.95
1-2-3-4 Servicing Automobife Stereo
This book first explains the electronic and me-
chanical principles of automobile stereo, fm multi-
plex, and tape cartridge systems; then shows how
to apply the *“1-2-3-4"" method for quick trouble-
shooting and repair. Order 20737, only...$3.95

I———HOWARD W.SAMS & €O., INC, -

Order from any Electronic Parts Distributor,
or mail to Howard W. Sams & Co., Inc. Dept. RT-080
I 4300 W. 62nd St., Indianapolis, Ind, 46268

Send the following books: Nos.____ =
$ enclosed

| Name
| Address
City State Zip
Py e S s P
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Spray-On Insulation

This new aerosal spray from Chemtronics is a
refinement of their 10-year-old formula, NO-
ARC. The new NO-ARC leaves a tough, thick
protective red insulating coating capable of
withstanding up to 30,000 volts. It’s recommend-

Chemtronics NO-ARC Spray

ed for stopping arcing and corona shorts in
high-voltage circuits, especially on color chassis.
NO-ARC is also suggested for potting compon-
ents, and for water-proofing and insulating
printed-circuit boards and exposed wiring. You
get 8 oz. for $2.79. For more dope (sic), write
Chemtronics Inc., 1260 Ralph Ave., Brooklyn,
N.Y. 11236.

Decline of the Empire (In Price)
Empire announces that they’'ve finally pro-
duced a 3-way, high powered, omnidirectional,

Empire 6000 Grenadier Speaker

down-facing woofer, wide-angle lens speaker
system priced under $100.00. The Empire 6000
Grenadier has three drivers, an ultrasonic
domed tweeter, a powerful midrange radiator
for full presence, and a heavy 10-in. down-
facing woofer that sends out its low frequen-
cies through a complete circle. The 6000 Grena-
dier will handle up to 75 watts per channel, and
has a frequency range of 30 to 20,000 Hz at 8
ohms. Diameter is 18 in., height 2438 in. Price
with walnut finish top is $99.95; with a marble
top it's $109.95. For more detailed specs, write
Empire Scientific Corp., 1055 Stewart Ave.,
Garden City, N.Y. 11530.

On Lancer ... On. ..

You CBers will want to know about the new
Lancer 500 series of mobile antennas from
Mosley. Each model, 500A, 500B, 500C, fea-
tures a high-Q coil, resulting in reduced me-
chanical height while maintaining power capa-
bility up to 500 watts. They also use a new
guying device, located just above the coil, which
prevents antenna lay-back even at top highway
speeds. The Lancer 500 antennas are factory
pre-tuned to minimum VSWR of 1.5 to 1 or
better. There’s a hinge feature so that antennas
may be lowered and secured from either trunk
or bumper mounting position. Each antenna is
topped with a static ball to reduce corona effect
and prevent loss of power. Prices are: 500A,
$17.75; 500B, $22.85; 500C, $27.50. For more
ififo write to Mosley Electronics Inc., 4610 N.
Lindbergh Blvd., Bridgeton, Mo. 63042.

Mosley Lancer CB Antenna ————»

Beginners, Here’s Luck

Knight-Kit has a new, easily-assembled, tube-
type AM table radio kit for all you students
and beginners in electronics hobbying. Model
KG-311 will give you a good working knowl-
edge of superheterodyne radio circuits. It has 4
tubes, a rectifier, and automatic volume control.
Unit operates on AC and tunes the standard
535-1650 kHz AM radio band. Size is 5% x

Knight-Kit AM Table Radio Kit
ScIENCE AND ELECTRONICS®
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7% x 4 in., and it comes with ivory plastic
case and detailed assembly instructions. Price
is a mere $9.95; for full information, write
Allied Radio Corp., 100 N. Western Ave.,
Chicago, Ill. 60680.

Stranded on Your Stranded Wire?
With these new 43-in. cutters from the
Brookstone Co. you’ll have really neat slicing
of insulation and/or stranded conductors. Their
shapé eliminates usual messy cuts with con-
ductor strands mashed and spread apart, and

Brookstone 4%-In. Cutters

they’ll also cut solid conductor wire. Suitable
for copper and aluminum wire from the finest
up to about ¥2-in. diameter over insulation, the
cutters are forged of top-quality high-carbon
steel and priced at $4.45. Sold only by mail
from Brookstone Co., 539R Brookstone Bldg.,
Peterborough, N.H. 03458. ||
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NEW DEVELOQP- S eosffi-
MENTS in the world 57«
of electronics come

so fast these days

that there's hardly a field where there aren’t
new application breakthroughs.

THAT’S WHERE the bigger and better cov-
erage you find in every issue of SCIENCE
AND ELECTRONICS comes in. It keeps
you posted on the really important develop-
ments in language you don’t have to be an
engineer to understand...with diagrams you
can easily follow.

DON'T RISK missing the kind of reading that
has made SCIENCE AND ELECTRONICS
(formerly Radio-TV Experimenter) must
reading every issue for practicing electronics
hobbyists—amateurs, SWLs, CBers, experi-
menters, project builders.

You can SAVE PLENTY when

you use the coupon below v

BE SURE of every issue by subscribing now
...and you’'ll be saving over the cost of buy-
ing your copies on the newsstand...and you'll
never miss an issue because the postman will
bring it right to your door. Clip and mail the
coupon today.

— " —t A W mma e Wt we e e W W W

Science and Electronics  peot. 272
229 Park Avenue South New York, N.Y. 10003

1 don't'want to miss a single issue. Enter my sub-
scription for:

[J 3 years —18 issues — $10
SAVING ME $3.50 over the newsstand price
[ 2 years — 12 issues —$7
SAVING ME $2.00 over the newsstand price
1 year —6 issues — $4
SAVING ME 50¢ over the newsstand price
3 I enclose $ [3 Please bill me

NAME

STREET ADDRESS

cITY

STATE ZIP CODE
Outside U.S. and Canada: Add $1.00 per year

— o pan M — pan pan M w pa pan e an MEm M am pem b e
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They'll Sell Anything

I recently saw an ad in a magazine on a
“revolutionary” new omnidirectional outdoor
antenna which the ad says will pull in TV
(uhf and vhf), AM broadcast, FM stereo
multiplex signals from every direction over a
75-mile radius. The ad also states that the an-
tenna outperforms costly roof antennas 20 times
its size. The illustration in the ad depicts the
antenna as a small cylinder mounted on the side
of a house and on a window sill. Since it's ad-
vertised for 312.98, how can it compare with a
much more expensive antenna?

-—C.J.S., Flushing, N.Y.

We don't believe the claims. Apparently some
enthusiastic ad copy writer got carried away
with himself without knowing much about TV
reception. We also saw the ad which states
“color pictures come in snow-free and stable
in color and contrast.” Under some conditions

this might occur, but wc are betting against it
with the .odds in our favor. The ad also states
“you couldn't get better results from a motor-
ized antenna system selling for 10 times the
the price.” Frankly, we've looked inside the
cylinder antenna and at the guts of other exotic
devices offered in the past. For the most part
they are just junk wiring packed into a plastic
handsome case. In fact, the case brings in the
$12.98 checks. Too bad the guts inside cannot
bring in the signal. One key word to remember

when reading these ads and that’s omnidirec-

tional. An omnidirectional antenna—an anten-

14 .

na that picks up signals from all directions—
picks up signals from stations as well as ghosts.
This is bad for any kind of TV reception.

Who Owns It Now?

I have a Cadre 501 citizens band transceiver
that needs repair. My problem is that of finding
replacements for the transistors in the trans-
mitter section. One company quoted me a price
on the exact replacements but the price is
more than I want to pay for such an old unit.
There’s bound to be replacements for these
transistors at a reasonable price.

—G. A., Rosenberg, Texas

The Cadre CB product line was bought by
Amphenol then sold to Commander Electronics,
133 N. Jefferson St., Chicago, Ill. 60606. Com-
mander should be able to help you. .

A 50-Foot Pole?

1 purchased a Lafayette (30-50 MHz) fire
radio and a ground-plane antenna about three
years ago. I always tune to county fire stations.
I receive base-station dispatchers fairly well and
get very little reception of mobile units. Could
you please tell me how I could stepup reception
so I can receive everything in that band?

—G.P., Glen Cove, N.Y.

Don’t expect to hear mobile units well unless
your antenna is very high above surrounding
terrain. Bear in mind that you are listening to
transmitters ranging in power from 15 to 100
watts compared to broadcast stations putting
out 50,000 watts. You could get a vertically
polarized beam antenna and a rotator and in-
stall them on a telephone pole or tower at
least 50 ft high. But, is it worth the investment?

Did You Hear That Pane

Newspapers report the development of a
laser microphone. Aimed at a windowpane, its
beam would be modulated by the vibrations of
the pane caused hy conversion on the other side.
If this mike is in production, planned for pro-
duction, or if plans for building it are available,
I would appreciate your letting me know.

—E.K., Chicago, HI.

If it is in production, you probably couldn't
afford one. Furthermore, using it would be an
invasion of privacy. There’s too much of that
going on. Why dont you stick to party-line
eavesdropping or get a 7X35 binocular. Do it
like father did!

.

Buy New!

I have a Sears tape player which I would
like to convert into a recorder. Is this possible
without too great an expense, and if so, how?

—E. F., Lockport, 1.

The expense might not be great, but the
trouble would be. This is a mechanical project
much more than electronics. Also, very few peo-
ple can mount and align record heads. ]

Science anp ELECTRONICS
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You cannow geta
confirmed & quaranteed
car reservation from
National CarRental

inless than aminute.

From all those other guys
all youcangetisa
very sincere promise.

A SINCERE
APOLOGY, TUG,
MAYBE?

It's not that those other big city car outfits ever mean to
leave you without whecls, 1t's just that at the moment they
promise you a car they have no real way of knowing for
sure that it will be there.

National does. Us country boys from Minnesota now have
Max, the computer. You can call us for a reservation any
time from anywhere in the U.S. toll-free by dialing
800-328-4567. Max knows, at the instant you call, what
cars are available everywhere in the U.S. Before we
guarantee your reservation, we talk to Max.,

When you reserve a National Car at any of our locations,
you also know you’ll have your choice of a GM or other
fine make, and that you’ll get a fistful of free S&H

Green Stamps.

1t's your choice: a sincerc promise or a National Guarantee.
You can get either in about the same length of time.

NAT/ONAL

3 © Nat.Cor-Rent-Co 1970
We make the customer No. 1 In Canada and throughout the world it's TILDENinterNATIONAL
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® ® Now that satellites are orbiting 22,000
and more miles over our oceans all over outer
Space, nations around the globe are opening
earth stations to take advantage of this revolu-
tionary communications facility that augments
terrestrial telephone and telegraph service.

® And just as fast as buildings are completed,
postal administrations are producing special
stamps to commemorate the linking with Intel-
sat systems. In recent months, Argentina, China
and Hongkong have turned out colorful postal
paper to mark the dedication and operations of
their costly earth stations able to send and re-
ceive message signals via the Intelsat satellites.
® The idea of using Space satellites to bounce
commercial signals from one part of earth to
another began with “Early Bird,” in 1965. Lani
Bird I, IT and III were subsequently launched
and now hover over the Atlantic, Pacific and
Indian Oceans, each capable of handling some
240 individual channel on a simultaneous basis.
Now, with the orbiting of three more—the In-
telsat III’s additional facilities have been
added to supply 3,600 more channels to speed
Man’s messages.

® @ The Argentinian issue comprises two val-
ues: 20 peso, which shows a montage of the
earth station with its immense *“dish” antenna
pointed skywards towards the Intelsat III, and
40 peso, which shows another view of just the
station. The station has been erected in Balcare,

LEAE IR & = 8 L2
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Hong Kong Iséue

China (Taiwan) Issue

in an open area some 300 miles south of Buenos
Aires, and which is both capable of handling all
telecommunications needs today and of being
enlarged as demands for service increase in the
future. Costing some $6 million, it was opened
in December, 1969, with a live TV program in
which Pope Paul appeared with greetings to the
Argentinians from the Vatican. In Buenos Aires,
President Juan Carlos Ongania thanked His
Holiness and introduced Antonio Cardinal Cag-
giano, Catholic prelate of Argentina.

® ©® China's stamps include three denomina-
tions ($1, $5 and $8 in local currency) and
depict the Intelsat I1l flying through star-dotted
heavens over the earth station. This facility is
located on the hills of Chin-Shan-Li Yangming-
shan, a short ten miles from Taipei.

® ® Hongkong's commemorative consists of a
single $1 denomination in which designer V.
Whitely shows its dish antenna and the Intelsat
11 framing an outline globe surrounded by
waves symbolizing earth-Space signals. Hong-
kong’s facilities were constructed by Cable and
Wireless, Ltd., at Stanley Peninsula which juts
into the China Sea between Repulse Bay and
Tytam Reservoir on the southern end of Hong
Kong Island. Cost estimates were submitted by
the United States, Canada, Japan, Italy and Ger-
many, but the £2.500,000 contract finally was
let to British Marconi, Ltd.

@® Hongkong long has served as a vital Asian
communications point, especially for newsmen
and business firms because of its convenient
political independence in that part of the Orient
so disturbed by wars and rumors of wars. In
opening the station for business, the British
colony promised that it would “mark a signifi-
cant advance in an already highly-developed
telecommunications point with links to the rest
of the world.”

® The new antenna, whose *‘dish” is 90 feet in
diameter, will enable Cable and Wireless to
transmit and receive messages via Intelsat from
Japan, Hawaii, the United States, Australia and
Thailand. The antenna has been designed to
withstand typhoon winds of up to 210 mph
when it is locked into “stow” position and point-
ing vertically upwards.

® A second earth station is being built to face
west and eventually add New Zealand. Viet-nam
and South Korea to the list of lands to be linked
with the famous colony. [ ]
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I GOMUNIGACIONES POR SATELITE

Rep. of Argentina
20 & 40 Peso Issues
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BOOKMARK

BY BOOKWORM

Some Buy! It's only 50¢ and the best buy in
town! Ameco's License Guide by Martin
Schwartz is a Radio Amateur’s question and
answer course that every aspiring ham should
own and read. Updated to include the latest
FCC rule changes, this guide actually offers the
questions with multiple choice answers you may

= Soft cover
LS04E 48 pages
50¢

see on your amateur radio exam. The License
Guide is the next best thing to a crib sheet in
the exam room. The Guide is divided into four
major sections. They are: Novice class ques-
tions and answers; General class questions and
answers; FCC-type Novice examination, and

- 'FCC-type General examination. Answers to the

examination are given in back of the Guide.
Most stores and mail order houses that sell
amateur equipment also sell Ameco’s License
Guide. Can’t find a copy, then write to Ameco
Publishing Corp., 314 Hillside Ave., Williston
Park, N. Y. 11596.

FM Theory. The fidelity and noise-free qualities
of FM reception are known and enjoyed by
many; just how these qualities are achieved, the
principles and circuitry of FM broadcasting and

Soft cover
159 pages
$3.95

AvUGUST-SEPTEMBER, 1970
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reception, are less well known. FM From An-
tenna to Audio by Leonard Feldman presents a
complete description of FM reception, with spe-.
cial emphasis on FM principles and receiver
circuitry. ;

If co-channel and adjacent-channel interfer-
ence and pre-emphasis and de-emphasis are un-
known terms to you, don’t despair. The author
devotes two chapters in the laying of ground
work before he takes up the receiving system.
At the end the author dwells on FM receiver
alignment and measurements.

In this concisely written book, the author pre-
sents a complete picture of FM reception and
FM receivers, from basic principles to latest de-
velopments in AFC and tuning aids. To get
your copy, write to Howard W. Sams & Co.,
Inc., Indianapolis, Indiana 46206.

1 + 1 is 10. Electronic Switching Circuits
(Boolean Algebra and Mapping) by Matthew
Mandl is an up-to-date explanation of the basic
principles of electronic switching that is pre-
sented for the first time at the technical-institute
level. The text explains logic circuits using dia-

Cloth bound
229 pages
$12.50

grams, logic maps, and truth tables, and dis-
cusses parallel methods in detail with Karnaugh
maps and Venn diagrams. This book is for the
serious experimenter who plans a career in
computer electronics. Pick up a copy at any
bookstore or direct from Prentice-Hall, Inc.,
Englewood, N. J. 07632. |
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the only magazine
-4 % that keeps you right
‘ up to date on de-
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Skies
ove

%% Here is the summer sky at its best, with
Vega its brightest gem almost exactly in the
zenith in the August map. Deep orange Arc-
turus, about as bright as Vega, is still up in the
west; undeniably red Antares, about half as
bright as Arcturus, stands lower in the south-
west.
Y% Vega is the western corner of “the Summer
Triangle,” with Altair in the constellation
Agquila, the Eagle, and Deneb (“the Tail”) of
the Swan, Cygnus, the other two corners. While
Cygnus is classically the Swan, we all feel com-
pelled to call the figure the “Northern Cross,”
because it looks like a cross (could there be a
better reason?), which the better-known South-
ern Cross certainly doesn’t. The latter is too far
south to be visible except at very critical times,
and then only from the utmost southern tips of
continental US.A. Our 50th state, Hawaii, is
more favored, if that is the word.
Y% Sagittarius, the Centaur-Archer, looks like a
teapot in the south, Capricornus, the Sea-Goat
(front part goat, with a fish’s tail) like a tri-
angle with distorted sides, but Scorpius looks
like a pretty good Scorpion, with its curled-up
tail and all. If you look at it later (or on the
September map) you will see the Teapot seem-
ingly tilted up so it is in position to pour hot
tea on the tail of the scorpion. No wonder it’s
curled up!
Y¢¥¢ Another August event, this time an an-
nual, is the meteor shower called by the lIrish
peasants, in older times, “Tears of St. Law-
rence,” for the man considered very respon-
sible in the conversion of Rome; he was
martyred in 282 A.D. His feast day is Aug. 10,
but his “tears” appear in maximum numbers
about Aug. 12. In 1970, T have calculated the
maximum for August 12 at about noon, Eastern
Daylight Time, a time of day when “shooting
stars” are normally not visible, so consider the
(Continued on page 20)
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ASTRO-COM
TELEPHONE- AMPLIFIER

Transforms any ordinary tetephone
earpiece into a unique sound-control
amplifier! It's a space-age electronic
concept that assures the maximum
in hearing range and comfort...at.
taches instantly and securely to any
phone with a simple. snug-fitting band.
Carry it in your pocket...or in purse,
it's that portable! Especlally syited
for high-noise factory and office
areas. And, it's a low-cost practical
answer to public phone distractions.
What's more, the hard-of-hearing, and
elderly foiks find it a definite aid,
whilé guaranteeing privacy!
Precision-built for reliable perform-
ance, the ASTRO-COM amplifies any
normal speaking voice up to five
times. Complete with easily adjust-
sble fingertip touch volume control.

“Amplification: More Specification
than 30db

Circuitry: 4 transistors

Case: High Impact Polystyrene
Battery: For.best results, use Sax.
ton 3tB-103 battery or equivalent.
Battery life' expectancy—25 hours,

only 3995

(fess battery)

THE AMAZING WORLD OF SOUND

*SKY-SPY"
NOW!! Add A New
DimensionTo
Listening...Up!

Amazing...excit-

ingly new! *‘SKY.

Completa SKY-SPY SPY' allows reception

" . 95 from ;':I;;es_lwithin a

onl range of 75 miles; even

16 permits reception from the

(less aircraft tower itself within a
batteries) 15 mile range.

Hear how aircraft are instructed
to land, weather conditions, de-
fays in 1aunchings, etc.. ..

This unique device uses 1.52 hearing
@aid batteries.. giving it a 65 hour life
span.

ASTRO-COM
WRIST RADIO |
Transmitter

o Broadcasts your voice to any FM receiver
within 50 feet in any direction.

® No wires! Powerful tiny silver oxtde bat-

THE BIG EAR

“HOMES IN" on faint sounds up to 100

feet away...twice as'far over water.

Exclusive cordless Broadcast Accessor

2lso available~Increase sensibility tenfold.

* USE INDOORS OR OUTDOORS - from
baby sitting to bird watching.

® ENTERTAINING, PRACTICAL AND IN-
STRUCTIONAL for young and old.

e THE LATEST IMPALID STATE CIR-
CUITRY.

¢ PROTECTIVE DEVICES to listen for In-
truders at night.

The “BIG EAR™ is an amazing electronic

device which is completeiy portable.

Basically it combines the principle of a

parabolic microphone, a high gain ampli-

fication system and stethoscope earphone

for intimate listening.

The ""BIG EAR" comes complete with its

own sturdy adjustable.tripod base for con-

venient use anywhere, .. operates for hours

on standard 9 voit-transistor battery.

Complete with Stethoscope § 1 995
earphones ONLY

(less batteries)

BIG EAR
BROADCAST ACCESSORY

Plug in our exclusive cordless Broadcast Accessory and

conven -Ear mto a group entertainment listening device.
The “Big-Ear B " let you br sound to
any FM receiver up to 30 ieet away. With it you hear

everything, without connecting wires with 30 times am-
plitication.

Stay indoors and listen to bird calls and animal sounds.
Place it in a baby's room or near the baby carriage
.or use it as a sick room monitor.

BROADCASTER
COMPLETE ONLY 31495

{less batteries)

EYEGLASS
RADIO

Clips to your glasses, receives the whole AM
broadcast band, can used wherever you go
‘cause it weighs a few ounces. Comes with ear-
phone plug for privacy, convenient on-off and
tuning knobs. Includes 1.5v. hearing aid batteries
for many long hours of listening pleasure.

onty

$1595

tery good for hours of b
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l NUMBER TOTAL
® Great for party fun; kids’ ;ames. keeps
you in touch with playroom, bedroom, or ' ITEM OF UNITS UNIT PRICE PRICE
sick oo 1 Bicem $19.95 $
L) lete with repl ble silver oxide |
bamry. nyk:’ntstnp, ;uued case, "whip” l BROADCASTER 14.95
antenna, and tuning device
® Electronic components designed by Sax- l PHONE AMPLIFIER 9.95
ton firstin electronic equip l SKY-SPY 16.95
SPECII'ICMIOIS- Frequency Response: 300 t | WRIST RADIO 14.00
,000 hz.; POWER: W input; RANGE: Up to 50
feet, ﬂependmg upon cnnamnns Frequency: FM broad- I EYE GLASS RADIO 15.95 Sty
cast band, (tunable = 3 mencycus through 88 mega- l
cycles); Audio Sen_sntlv:ly Normai voice at approximately Plus Postage & Randling 1.50 per unit
10 feet; Case: High Impact polystyrene-electronics en- l
capsutated in epoxy; Weight: 4 o1s. I New York State Residents add appropriate tax
Ti NT ENCLOSED
SPECIAL INTRODUCTORY PRICE ONLY $1400 | TOTALIANOY
[ 3

el |

D & D SALES CO. pepT.ws-8
60 E. 42nd Street

New York, N.V. 10017

Please send me the following items on a full money back GUARANTEE, if
'm not completely satisfied.

| epclose my check (or money ordet) for $.
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THE SKIES "ABOVE US

nights of August 11 and 12 as sharing the maxi-
mum.

Yv Meteor showers occur as the earth passes
through a swarm of tiny, objects traveling along
like an elongated cloud, pursuing an orbit
around the sun. The path followed by these
August meteors is the same as that of the comet
discovered in 1862 by Lewis Swift, which is ex-
pected to return in about 1984, but the meteors
appear every year, having been observed as
early as in 900 A.D., so they must be strewn
along the path of the comet from which they
may have leaked.

v¢ Officially, they are called Perseids, because
they seem to radiate from the constellation
Persesus, low in the northeastern September
map. Most meteors will be seen if the observer
looks in that direction, but many will be seen
in other parts of the sky. Save some late-even-
ing or after-midnight hours for meteors, be-
tween Aug. 9 and 14, even’ if the moon will cut
down the optimum rate of about 60 per hour.
Y¢¥r On the evening of August 16, a full moon
occurs, but a close watcher will see a smudge
deepening at the upper left edge, about 8:15
p.m. and at last, at 9:18, a definite nick will
begin, and grow as the moon goes into partial
eclipse near the eastern corner of Capricornus.
Maximum eclipse, with 41% of the moon’s
diameter immersed in the earth’s shadow, occurs
at 10:24 and the important part of the show
ends at 11:30, although the “smudge” contin-
ues for about an hour. The diagram tells more
of the story.

¥¢ An annular eclipse of the sun, like a total,
but with the moon not quite able to cover all

Yo vs The maps show the principal
stars which are above the horizon
ot latitude 34° North of about 9
p.m. standard time at the middle
of the month. These maps are
practical star location gquides
anywhere in the United States
throughout the month showing

the sky at 10 p.m. on the first
and of 8 p.m. on the lost of

the month. To look at the

night sky in June and

July, select ~ the proper

map and hold it vertically.

Then turn the map so that

the point of the compass
toward which you are facing
shows aof the bottom of the
map.  Yeyxye Our  special
thanks go to the Griffith Ob-
servatory in Los Angeles, Cali-
fornia. Yev¥cvy
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of the sun, thus leaving an annulus or ring of
the sun around the black lunar disk, will occur
on August 31, but- forget it, unless you plan to
be in the South Pacific in some part of a nar-
row path from New Britain through Melanesia
almost to the point where Antarctica reaches
out toward the tip of South America.
¥¢ To return to the August 16 lunar eclipse, the
moon will rise at about sunset for everyone on
earth on that date, because the full moon
occurs then, when the moon is exactly opposite
the sun. But only those who live where the
moon is in their sky from 9:18 to 11:30 p.m.,
E.S.T. (which will be 10:18 p.m. Aug. 16 to
12:30 a.m., Aug. 17, Eastern Daylight Time,
for most of us) will be able to see all of the
important part of the eclipse—the passage of
the northern 41%
through the umbral shadow of the earth.
¢ Unless only a bright point of light is the
source, the shadow of any object will have a
dark core and a tapering-off border. The part
of the shadow that gets no light at all from a
larger-than-a-simple-point source is called the
umbra, the Latin word for “shadow;” the fall-
ing-off outer border surrounding the umbra is
called the penumbra, Latin for “next to the
shadow.” Some light gets into the penumbra
from the edges of the source when it is larger
than a very small area, such as a tiny arc at a
considerable distance.
Yc So the sun, a source about a half-degree
wide as seen from earth (a copper cent at seven
feet), by no means a point, is able to produce
(Continued on page 22)
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ANNOUNCING-

*39,500 GIVEAWAY

and women who want to save
extra $$$$ with exciting “D0-1T-YOURSELF "' home projects!

Mail Claim Check Coupon below to get your share of Practical Handyman's
$99,500 Giveaway! Yes, if you want to cut costly home repair bills, increase the beauty and
value of your home—YOU HAVE HIT THE JACKPOT! During the next faw months
35,000 copies of Volume One of the PRACTICAL HANDYMAN'S ENCYCLOPEDIA (a whopping
$99,500 vaiue) will be given away to readers of this publication and other home handymen
and their wives ABSOLUTELY FREE!

for budget-wise m

AlL the CLAIM CHECK COUPON
for your share of GIGANTIC $99,500
GIVEAWAY! Yes, take FREE every-

thing you want to know about every money-
saving home handyman project!

SEND FOR YOUR FREE VOLUME
.with_more than 200 giant 734" x 10"~
pages, filled to overflowing with more than

“how to" pictures and projects!

SEND FOR YOUR FREE VOLUME
..packed with interesting ‘‘do-it-yourself”
projects such as Built-In-Closets and Drawers
—Auto Tune-Ups—Air Conditioning of Home
and Car—TV Adjustments—Motor Repairing—
Attic Ventilation — Aluminum Projects —Gar-
den Accessories—and many, many more.

SEND FOR YOUR FREE VOLUME

..find such “‘money-in-your-pocket” projects
as: Appliance Repairs—TV Antennas—Emer-
gency gar Repairs— Spray Painting — Burglar
Alarms—Additional Bedrooms—Boosting Gas
Mileage—and many, many more!

Add an extra bedroom virty
ally for cost of materials
alone. Save up to $1.000.

SEND FOR YOUR FREE VOLUME

. discover the pleasure and sensc of accom-
phshmen( in such projects as: Home Venti-
lation — House Framing — Window Framing
—~ Skylights — Barbecues — Weatherproofing —
and many, many more!

THOUSANDS OF DOLLARS WORTH
OF EXPERT ADVICE

There is no obligation! We give you this valu-
able FREE VOLUME so that you may see—
at our expense—just how valuable the PRAC-
TICAL HANDYMAN'S ENCYCLOPEDIA
can be for you and every member of your
family! 22 Superb Volumes! 4.056 fact-filled
pages. Over 7,250 Sh&w -How Pictures! Over
1,000,000 Instructive Words! Hundreds of Ex-
pert Contributors — Thousands of Pleasure-
Giving Ideas and Projects! Alphabetically Ar-
ranged! Complete Cross-Reference Index!

NOW YOU CAN SAVE $§$% BY

DOING IT YOURSELF!
Think of it! You can SAVE $325 on a cedar
closet—SAVE over $1.000 by building your
own garage —SAVE up to $100 by covering
your backyard patio yourself ~SAVE $50 by
installing acoustical tile on playroom ceiling —
SAVE $60 by paneling a room yourself—
SAVE up to $2.000 by constructing your own
vacation cabin!

18 ENCYCLOPEDIAS IN ONE
HANDYMAN'S LIBRARY
Here's an Encyclo) lgedia that thoroughly cov-
ers just about EVERY kind of Home Repair
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Practical Handyman’ Gigantic

Build this.outdoor griil! Enjoy
I ] 1,001 other money-saving
%= projects!

and Improvement. including: Carpentry,
Plumbing. Electrical Wiring. Appliance Re-
pair. Masonry and Cement Work. Painting.
Flooring, Upholstery. Roofing. ANDITIS. ..

.. ALSO AN ENCYCLOPEDIA OF GAR-
DENING with hundreds of pages on Home
Land«caping. Making a Perfect Lawn. Flower
Raising. Roses, Cold Frames, Garden Furni-
ture. Arborc. Walks!

LSO AN ENCYCLOPEDIA OF FUR-
NITURE MAKING., including hundreds of
handsome Chairs, Closets, Sofas. Beds, Desks.
Tables—for Living Room, Bedroom, Nursery,
Playroom. Den. Library. Patio—for every
room in your house or apartment!

.ALSO A HI-FI. STEREO, AND TV
ENCYCLOPEDIA inctuding Assembling
Systems, Equipment Improvement, Tape Re-
corders. Picture-Tube Installations, Trouble-
Shooting and Repairs!

_ALSO A TOYS-AND-GIFTS ENCY-
CLOPEDIA. with complete ifiustrated in-
structions for Swings, Happy Clown Slide,
Circus Wagon, Teen-Age Hi-Fi,

_ALSO A CAR OWNERS ENCYCLO-
PEDIA, covering Engines, Brakes. Fuel. Igni-
tion and Cooling Systems. Trouble-Shooting,
Emergency Repairs, Building a Midget Auto,
a Hot-Rod. a Go-Cart!

...ALSO A WORKSHOP ENCYCLO-
PEDIA, covering all types of Power Tools.
Hand Tools. Work Benches, Building and
Equipping Workshops! PLUS... 12 others!

FOOLPROOF STEP-BY-STEP
DIRECTIONS THAT CAN'T FAIL:
Here is a partial list of the foremost experts
who created the “Can't-go-wrong™ projects:
Bernard Gladstone, Home Improvement Edi-
tor, New York Times. Walter Fischman,
“how-to" writer. New York News and Popu-
lar Science: Robert Hertzberg, famed elec-
tronics expert; Art Margotis, who conducts
TV Repair Department of Popular Science;
Fred Russell. dean of car experts—and hun-

dreds of others!

CLAIM YOUR SHARE OF $99.500
GIVEAWAY-GIANT VOLUME ONE
FREE-YOU RISK NOTHING!

Mail the CLAIM CHECK COUPON below
today! Volume One of the PRACTICAL
HANDYMAN'S ENCYCLOPEDIA will be
sent absolutely FREE! You do not have to
subscribe to anything in order to get this book.

But you may if you wish, g0 on 10 accumu-
late further volumes of this Encyclopedia.

Each big. new volume will come to you
ENTIRELY ON APPROVAL for 7 days’
FREE EXAMINATION

Volumes 2, 3 and 4 wili come to you about
one a month. After that. remaining volumes

will come in 1wo shipments...all ON AP-
PROVAL. Within 7 days’ FREE EXAMI-
NATION you may decide whether (o keep
the shipment or not—you may decide to re-
turn it and owe nothing, or you may remit the
Tow price of just $349 per volume plus a few
cents for shipping—far only one book each
month. You may buy as few volumes as you
wish, even none at all if you so choose, and
no volumes will be scnt after your cancella-
tion is received.

How to plan a3 home work-

shop, buy, care for, and use
» Hand and Power Toals.

. e

MAIL CLAIM CHECK
COUPON BELOW TO

CLAIM YOUR SHARE
OF $99.500 GIVEAWAY!

“Bog6V

1 CLAIM CHEC l(
1 $99,500 Giveaway
¥ Handyman's Encyclopedia
D science & Mechanics Co.
8 229 Park Avenue South

New York, N.Y. 10003
1 YES! Here is my Claim
1 heck coupon. Please rush

me my share of your big
1 $99,500.00 GIVEAWAY — my
1 big, exciting, colorful Volume
10ne of THE PRACTICAL
I HANDYMAN'S ENCYCLOPE-
1 DIA to be mine forever EN-
I TIRELY FREE, without charge
¥ of any kind, and additional vol-
¥ lumes on your FREE-TRIAL
shipment plan (as outlined
above) at the low price of
1 $3.49 each plus shipping.
If 1 am not delighted | may
g return my shipment within 7
days and owe nothing for it. |
§ may STOP AT ANY TIME, and
1 You will send me no more vol-
1 umes after receiving my order
§ to STOP.

(] Name

[
Address
]

f City

: State Zip Code

21



N

THE SKIES ABOVE US

a shadow of the earth that has an umbra and a
penumbra. At the very outer edge of the pen-
umbra, the full sunlight is shining; as we go in

farther, less and less of the full disk of the sun*

is exposed, so the penumbra deepens until, at
last, the moon enters the umbra.
% But the earth’s atmosphere bends some sun-
light .into the. umbra, so it also deepens toward
its center and we can expect the “bite” in the
edge of the moon to be darker, farther from
the moon’s center, at mid-eclipse. Because the
~ long red wavelengths of sunlight get through
our air more plentifully than others as it is
refracted, the umbra appears reddish, from
bright bronze to dull old copper or even, if
there is a lot of cloudiness around the rim of
the earth, very, very dark. There
have been instances when, because
of extreme cloudiness or, more sig-
nificantly, when violent volcanic
explosions have loaded the high
atmosphere with dust, a totally
eclipsed moon has been visible only
with difficulty.
Y¢ With new high-speed color films
(Anscochrome 500, for example),
color photographs are now easier,
provided the focal length of the lens
of the camera is great enough. The
moon looks big in the sky, but it
will be an insignificant little spot
on the film exposed in an ordinary
camera, so don’t waste the film.
Y% At the mean distance of 238,855
miles, the moon’s diameter on a film
is given by dividing the focal length
of the lens by 110. A common focal

NOZINOW NUW3ILSYVI

The Night Sky
in September
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In this diagram of the
passage of the moon through
the earth’s shadow, producing
the partial lunar eclipse on
the evening of Aug. 16, 1970,
the times are E.S.T., so they .
must be increased by one hour
for Eastern Daylight, taken as
they are for Central Daylight,
diminished by one hour for ;] =
Mountain Daylight and by
two hours for Pacific Daylight
Time. The moon’s three middle
representations indicate the
portion of the eclipse that
will be obvious.

North is at the top.

length for what is called a 35 mm. camera is .
two inches, so the moon’s image diameter will
be a little less than one fiftieth of an inch. So
get a long lens, if you're not set up to attach
a camera body with the film in the focal plane
of a telescope lens or mirror. I use a 16-inch
telephoto lens on my camera and get an image
about one-sixth inch in diameter that is worth
enlarging.

Y% Use exposures of 1/50 to 1/25 second, at
f/8 or f/11, where most lenses perform best,
on film with ASA speeds of 100 to 500. Take
a lot of exposures—film is the cheapest ingredi-
ent—at various speeds and openings, and 1
hope you get at least a few very good ones.
Lots of luck! . |
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1. Allied’s catalog is so widely used
as a reference book that it's re-
garded as a standard. The surpris-
ing thing is that it's free!

2. Now, get the all-new 512-page,
fully illustrated Lafayette Radio 1970
catalog for CB gear, test equipment,
ham gear, tools, books, hi-fi com-
ponents, etc.

3. Get all the facts on Progressive
Edu-Kits Home Radio Course. Build
20 radios and electronic circuits;
parts, tools and instructions in.
cluded.

4. Olson’s catalog is a multi-colored
newspaper that's packed with more
bargains than a phone book has
names.

5. Edmund Scientific's new catalog
contains over 4000 products that
embrace many interests and fields.

6. Bargains galore, that's what's in
store! Poly-Paks Co. will send you
their latest 8-page flyer.

7. Before you build from scratch,
check the Fair Radio Sales latest
catalog for surplus gear.

8. Get it now! John Meshna, Jr.'s
new 96-page catalog is jam packed
with surplus buys. N

9. Troubleshooting without test
gear? Get with it—let Accurate
Instrument clue you in on some
great buys.

10. Burstein-Applebee offers a new
giant catalog containing 100s of big
pages crammed with savings.

11. Now available from EDI (Elec-
tronic Distributors, Inc.): a catalog
containing hundreds of electronic
items.

12. C. B. Hanson's new Automatic
Control records both sides of a tele-
phone call automatically.

13. Discover how to’ drive nuts and
screws, ream, scribe, pierce holes
with Xcelite’'s Series 99 handles and
interchangeable blades.

15. Custom Alarms reveals how in-
expensive professional alarms can
really be. Circle 15 for exclusive
catalog.

18. Here's a free 20-page booklet
that tells you how to improve your
TV pic and a do-it-yourself approach
to installing a Master Antenna TV
(MATV) system. Mosley Electronics
will wing it your way.

19. RCA Experimenter's Kits for
hobbyists, hams, technicians and
students are the answer for suc-
cessful and enjoyable projects.

20. Get your copy of E. F. Johnson’s
new booklet, 'Can Johnson 2-way
Radio Help Me?”

22, Kit builder? Like wired products?
EICO’s 1970 catalog takes care of
both breeds of buyers.

23. No electronics bargain hunter
should be caught without the 1970
copy of Radio Shack’s catalog.

26. Get with 1970's hi-fi jet set. H.
H. Scott sets the pace with their
fantastic line of audio components,
some in kit form too!

42. Heath's new 1970 full-color cata-
log is a shopper's dream. Its 116
pages are chuck full of gadgets and
goodies everyone would want to
own.

45. CBers, Hams, SWLs—get your
copy of World Radio Labs’ 1970
catalog. Circle 45 now!

48. Hy-Gain’s new CB antenna cata-
log is packed full of useful informa-
tion. Get a copy.

74. Get two free books—''How to
Get a Commercial FCC License”
and ""How to Succeed in Electron-
ics"—from Cleveland Institute of
Electronics.

100. You can get increased CB
range and clarity using B&K's hot
““Cobra"” transceivers.

107. Want a deluxe CB base sta-
tion? Then get the specs on Tram'’s
super CB rigs.

111. Get the
Tronics’ Versa-Tenna with
magnetic mounting.

scoop on Versa-
instant

114. Prepare for tomorrow by study-
ing at home with Technical Training
International. Get the facts on how
you can step up in your present job.

116. Pep-up your CB rig’'s perform-
ance with Turner's M+2 mobile mi-
crophone.

127. National Schools will help you
learn all about color TV as you as-
semble their 25-in. color TV kit.

130. Bone up on CB with the latest
Sams books. Titles range from
“ABC's of CB Radio’’ to '"99 Ways
to Improve your CB Radio.”

136. You can become an electrical
engineer only if you take the first
step. Let ICS send you their free ii-
lustrated catalog describing 17 spe-
cial programs.

137. For success in communica-
tions, broadcasting and electronics
get First Class FCC license. Gran-
tham School of Electronics will show
you how.

140. Take a gander at Cornell Elec-
tronics’ latest catalog. It's packed
with bargains like 6W4, 12AX7, 5U4,
etc., tubes for only 33¢.

141. CB antenna catalog by Antenna
Specialists makes the pickin’ easy.

<
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“Don't try, Harold The room is uII of
electronic sensors'"

“About now, Arnold, we should be
getting some sort of answer!”

000000000000000000000000000000000000000000000000000000000C0RR0GOOIROGIOIOIRY

“..15 tfansnsiors, 1 tiiodes, variable
squelch, double-sideband ..."

“Can the luds and | sleep here It's the
only coof room in the house!”
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Electro-Snoop

electtoscope has its problems. The gold
leaves are hard to maintain and the in-
strument can’t distinguish directly between
a plus and minus charge. The Braun electro-
scope represents a considerable improvement
over this, but still requires an external neon
lamp to determine polarity. Vacuum-tube
electroscopes work nicely for negative
charges, but a positive charge placed on the
grid is quickly neutralized by electrons from
the filament. This problem is completely
circumvented by the use of a field effect
transistor (FET). The absence of a filament
coupled with its extremely high imput im-
pedance allows a charge of either polarity to
remain undisturbed on the gate (g) while
the meter is being read.

The unit forms a neat self-contained pack-

~age—no external connections or power

26

source are needed, and it can be used any-
where, indoors or out. Battery drain is quite
fow, less than 1 mA when the bridge is bal-
anced. It increases to something better than
1 mA with a positive charge and drops to

Redrawn Electro-Snoop shows Wheatstone Bridge
formed by resistors R3-R5, pot R6, and FET.

2 mA or even less with a negative charge.

How Electro-Snoop Works. We’ve redrawn
the heart of Electro-Snoop’s circuit into a
conventional Wheatstone Bridge configura-
tion, as shown in our simplified circuit draw.
ing. From this it can be seen that current
flows in two separate paths. Using the nega-
tive input at the bottom of the diagram as a
starting point, it can be seen that electrons
may travel up the left side through resistors
R3, R6, and RS to the positive, or up the
right side through the FET and R4, and

Ql
HEPS8O!
d

Al1—Wire loop antenna, made from #16 bare
copper wire, loop 1%-in. diam.
B1--9 volt transistor radio battery (Burgess '
2U6 or Eveready 216, or equiv.)
C1—0.015 uF, 600 volt tubular capacitor (Lafay-
ette 34E82536 or equiv.)
M1—1.0-1 DC galvanometer
375 or equiv.)
Q1—Field effect transistor, Motorola HEP801
w*R1—22-megohm, Va-w resistor
«wR2—2200-0hm, V2-w resistor
~R3, R4, R5—4700-0hm, V2-w
R6—10,000-o0hm, linear-taper
Lafayette 33E11255 or equiv.)
=R7—10,000-0hm, Y2-w resistor
§1, 52—Spst toggle switch (Lafayette 34E33026
or equiv.)

Weston model

resistor
potentiometer,

X é{q/‘s\} -
e |
L s 8l

PARTS LIST FOR ELECTRO-SNOOP

§3—Single pole, two position switch
{Lafayette 30E49202 or equiv.)

1—Battery connector (Lafayette 99E62879 or
equiv.

1—Battery holder (Keystone 203P or equiv.)

1—Porcelain stand-off feedthrough insulator
(Lafayette 33E32012 or equiv.)

1—7 X 4 X 4%-in. utility cabinet (Bud AC1613
or equiv.) .

OPTIONAL (see text)

1—Transistor socket and mounhng ring (Lufuy-
ette 32642195 & 32E42260 ring or equiv.)
1—4%e X 4% X 4%-in. universal meter case
(Lafayette 12E83175 or equw)

MISC.—Perf board, push-in pins (Lofayette
19E83022 or equiv.), rubber feet knobs, wire
solder, spacers, bolts, nuts, etc.

rotary
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FORCELAIN FEED-THROUGH
STANDOFF INSULATOR

1-0-1 mA

METER BALANCE
CONTROL ~R6

R PR

Cl CHARGE -DISCHARGE
SWITCH 53

=

meet at the positive pole at the top of the
diagram.

The purpose of R2 is to limit the voltage
on the FET to approximately 2V. By adjust.
ing R6 a balance position can be found at
which points A and B in the diagram are
both at the same potential, approximately
6.5V. Therefore, since there is no potential
difference across the meter, it will read zero.
In this balanced state, whenever a charge is
placed on the gate of the FET, the bridge
will respond, with the meter swinging either
to the right or left depending on the polar-
ity of the charge.

Whenever a negative charge is placed on
the gate of the FET, electrons will be in-
hibited from passing through the FET. This
in effect is equivalent to raising thc resis-
tance in this arm of the bridge, which. in
turn, increases the voltage drop across the
FET proportionally. Point B now assumes
a higher potential than point A, and since
there now is a difference in potential across
the meter, current flows through the meter,
deflecting the pointer to the left.

When a positive charge is placed on the
gate, eiectrons will flow more easily through
the FET, thus in effect lowering its resist-
ance. The voltage now divides between R4
and the FET in such a manner that the volt-
age of point B is lowered with respect to

AUGUST-SEPTEMBER, 1970

#16 GAUGE BARE COPPER
WIRE ANTENNA LOOP

GALVANOMEYER M

3
POWER
SWITCH St

Don’t like antenna loop topside?
Metal foil square also works.

 METER RANGE
SWITCH S3

point A. ‘Again, because
there is a difference in po-
tential, current will flow

through the meter, this time

deflecting the pointer to the

right. By using a value for

R2 specified in the Parts List

there will be latitude for good

deflection in both directions.
Referring back to Electro-

Snoops’s complete schematic,

it will be noted that a capaci-

tor (C1) and a resistor (R1)
are in the input circuit. When

S2 is closed (Discharge posi-

tion) these form a DC RC

circuit having a time constant
| of about ¥4 second. This pro-

vides sufficient time for the
2 meter to be read when a
charge is placed on the antenna of Electro-
Snoop. The circuit then quickly returns to
normal as C1 discharges through it.

Capacitor C1 also prevents the meter from
oscillating unduly as a charged object is
being withdrawn from the antenna loop.
With S2 open (Charge position), C2 merely
stores cumulatively whatever charges are
placed on the antenna until switch S2 is
again closed to discharge the capacitor
through R1.

Switch S3 is a meter sensitivity switch.
With S3 in the high sensitivity position the
meter is connected directly to the bridge.
When S3 is placed in the low sensitivity
position the meter is connected in series with
R7 to limit current through it.

Construction. Qur model Electro-Snoop,
shown in the photos, was housed in a 7 x
4 x 4Y-in. sloping panel utility cabinet.
You'll have to punch out a big hole (size
dependent on the meter you use) to mount
the meter in the sloping front panel. If you
don’t want to work so hard punching out
this hole, buy a standard sloping panel meter
case. It comes with a hole ready punched
for a 2-in. meter and a knockout to enlarge
it to 3-in.. if need be. However, it doesn’t
come in the 7-in. width so you’ll have to use
a smaller piece of perf board to mount the
FET, resistors, and capacitors used in the

27



Electro-Snoop

circuit. Even so, this should present no hard-
ship since they are small and don't require
as much space as was actually used in the
modcl.

If you don't want to go to the expense of
a special sloping panel cabinet the unit will
work just as well in any case you have avail-
able since the circuit isn’t critical to parts
placement beyond the normal good wiring
practices.

In addition to the meter hole, two Y2-in.
holes for the toggle switches are drilled near
the bottom of the sloping panel, one on
either side of the meter. Another Y-in. hole
is drilled in the top of the case for the feed-
through insulator for the antenna. Two
3-in. holes are drilled near the top of the
front panel spaced to line up with the two
bottom holes, one to the right of the meter
for the meter-range switch and one to the
left of the meter for the balance-potenti-
ometer. When these holes have been drilled
and de-burred you are ready to mount the
various components in their respective
mounting holes.

The antenna is a length of #16 bare cop-
per wire formed into a closed loop with a
continuing lead-in long enough to attach it
by the top nut of the feed-through insulator.

For the model in the photos we mounted

LEFT TO RIGHT)!
RI,CI,Q1,A2,R3,
RS AND R4

YA

R

ot ket

Y e T

PERF BOARD-MOUNTS iN
FOLLOWING ORDER (FROM

the balance of the components on a 42 x
2Va-in. piece of perf board. If by chance
you use the smaller meter case, the perf
board will, of necessity, be smaller. We used
a socket to plug-in the FET. This isn't an
absolute necessity, and you may want to
mount all of the parts, including the FET
on push-in pins (they make good supports
and also make it easier to replace soldered-
in parts). Should you decide to ecliminate
the socket for the FET, be sure to protect
the FET with a heat sink, made from a
small alligator clip temporarily slipped on
the lead being soldered.

The perf board is fastened to the cabinet
by two 6-32 machine screws and nuts. Raise
the board away from the base of the case
either by using Y4-in. spacers or cxtra nuts
on the mounting bolts- to avoid possibility
of shorts between the board and the case.
The interconnecting leads are now wired to
the proper points. Leave the leads long
enough for the circuit board to be lifted out
of the cabinet if the need should arise. Re-
sistor R7 in connected directly to S3. The
lead from the lower end of the feed-through
insulator should be connected directly to S2
rather than to the circuit board. The battery
holder is mounted near one end of the cir-
cuit board. Trim the leads from the battery
connector to fit the location.

If the high cost of the galvanometer speci-
fied in the Parts List deters you from build-
ing Electro-Snoop we've found an inexpen-

sive alternative instrument.

. Lafayette Radio offers an

edgewise balance and tuning
meter in which the pointer
rests center scale when no
current is flowing. It will
swing either right or left of
center, depending on the
polarity of the current flow.

The sensitivity of this me-
ter is = 100 wA, which is
considerably more sensitive
than the meter we used in
the model. You should use
this meter with the meter

Electro-Snoop’s neat innards
bared to show parts placement.

ScIENCE AND ELECTRONICS
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Bringing positively charged lucite rod near
‘tenna loop, you'll see meter swing to right.

sensitivity switch in the Low sensivity posi-
tion at all times.

One point to consider: if you build Elec-
tro-Snoop for classroom or other large group
demonstrations this alternate meter is harder
to read from a distance a few feet away
from the meter. Also, if you do use the al-
ternate meter, remember not to punch the
large round hole in the front panel. It mounts
in a slot 1%e-in. long by Y2-in. high. Lafay-
ette’s part number for this tuning meter is
99ES50346; it’s priced at $2.50. The meter
we used, in contrast, is about $18.00 new
and about half that price used.

Calibrating and Operating. The only cali-
bration necessary is to balance the bridge
before using the instrument. With S3 in
High sensitivity position, and S2 in the Dis-
charge position, turn S1 to on and proceed
to operate Balance control R6 until the
meter is centered on zero. This completes
the balance calibration and you're ready to
experiment with Electro-Snoop.

A negatively charged object held near the
antenna will deflect the meter pointer to the
left while a positively charged object will de-
flect it to the right. You may hear a slight
sparking sound as the charge jumps across
the gap between the object and the antenna.

A negative charge can be generated by
rubbing a hard rubber (ebonite) rod with
wool; the minus charge appears on the rod.
This is the classical method and is hard to
beat. It is best to stroke the rod repeatedly
in the same direction rather than rubbing
back and forth. The rod is then touched to
the antenna, or better still, pulled along the
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antenna in, order to build up the charge.

Another way of developing a negative
charge is by combing the hair with a nylon
comb; the nylon will acquire a fairly respect-
able negative charge. Still another method
is walking across a thick carpet, then, when
holding a finger near the antenna a spark
will jump from the finger to the antenna
sending the meter pointer strongly to the left.

The old textbook method of rubbing glass
with silk to produce a positive charge isn’t
recommended. Too often only a very feeble
charge will be the result. A good healthy
positive charge can be generated by rubbing
a.lucite rod with wool or cotton. Thus the
same piece of cloth can be used to develop
both positive and negative charges by alter-
nating a lucite rod (which will produce
positive charges) with an ebonite rod
(which will produce negative charges).

With S2 placed in the Discharge (closed)
position, charges placed on the antenna are
merely sampled and the bridge quickly re-
turns to normal. However, with S2 in the
Charge (open) position, charges will be
accumulated on C1 and the meter reading
will hold constant until the next charge is
applied. Several consecutive charges of the
same polarity will increase the meter reading
up to a maximum high value. Then, closing
S2 returns the reading to zero even though
the battery is left turned on.

Editor’s note: The author wishes to express
his thanks to Bill Greaves, Chief Engineer
of station WMUU, who suggested the basic
idea for this project. ]

ST G

Firnd out what state of charge your horoscope
is in. Leo’s positive while Aries’s negative.
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Let our peeper-pleasin’ wallet teaser
doll up your test gear!

=

MOST of us have unintentionally allowed some test
equipment to roast on our workbench overnight at some
point in our electronics career. You thought the darn
thing was turned off; a red-hot power transformer told
you otherwise upon your return to the scene of the
crime next day. If you're tired of searching high and low
for unmistakable power-on indications every time you
plug in line-operated equipment, then swivel your baby
blues toward our No-Squint.

Our neon super-shiner lobs its rays at you under all
indoor (or outdoor!) lighting conditions. Magnifying
glasses you won’t need to gaze upon this almost inch-
wide pilot lamp; unlike ordinary line-operated neon
indicators, this baby practically stands up and waves its
orangey self at you.

No-Squint also passes the buck—back into your
wallet. Four bits, give or take a few pence, entitles you
to one of these 7%-in. diameter white plastic beauties.
And you can install our penny-pinching pilot light in a
half hour, easily making No-Squint the fastest and
cheapest means of \protecting all of your plug-in gear
from those unnecessary stew-ins.

Drill ‘n’ Fill. It’l] take less time to mount No-Squint
than it does to read about its virtues. Cut a 78-in. hole
in the instrument’s panel with a chassis punch. Before
you actually mount No-Squint in this hole, squish a
bead of plastic cement around the base of the hole. Press
the pilot-light assembly into the hole and place some
pressure on it until the glue’s dry. Solder connections
can be made directly to the metal prongs emerging from
the business side. For safety’s sake, slip a short length
of spaghetti tubing over the prongs after soldering.

Plunk down 59 cents and you can pick up No-Squint
from Lafayette Radio Electronics. They stock it under
number 34E52448. —FEimer Carison R

ScIENCE AND ELECTRONICS
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It brain-boggles while your tactiles tease it
by Stephen Daniels, WB2GIF

I-IV\ING in the days of old Dodge City a
feller had to be greased-lightning-fast with
his shootin’ iron. Few men dared draw
against characters like Jesse James; they
figured by the time their hand'd rcached
their holster, o’ J. James would've emptied
his Colt, generally in the direction of their
person.

Peculiar Twenticth Century situations in-
volving the horseless carriage turn most
mortals into modern-day Wyatt Earps. For
instance, how quickly can you munecuver
your Brakeless Wonder out of the path of
another tired missile attempting a lund speed
record? Fact is, your reaction time is often
your sole defense on a crowded pike. Or,
driving along Main Street, U.S.A., you're
confronted with a child darting unaware
between parked cars in chase of an errant
soft-ball. The difference between a safe
child and a sorrowful driver is three-
quarters of a second—your reaction time
under ideal conditions.

Whether you drive a 3000-1b. auto or a
3-0z. golf ball, chances are your timing
could stand some improvement. And better
timing can be yours not by practicing on
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the open road, or golf course, or even in
a shooting gallery, but seated in an easy
chair at home. Pretty Darn Quick is the
name of our reaction-time improver. Built
into a compact sloping-panel cabinet, our
PDQ swiftly and accurately indicates your
reaction time. It sports a novel no-cheat
circuit, so you (or the person you're testing)
can't run up a better score than deserved.
Twenty-five clams, plus a few tin-lead
acrobatics, assembles PDQ. And that should
hasten your workshop reaction time!

How it Works. Take a look at our
schematic of PDQ. You'll see that it's
divided into four distinct sections. Let's

start with unijunction transistor, Q1, and
associated circuitry. This gizmo's lashed up
as a relaxation oscillator; capacitor C2, re-
sistor R2, and Time pot RS determine the
time interval between output pulses. In this
case, the RC components selected give up a
pulse every 15 to 35 seconds depending
upon RS5’s setting. One sawtooth-shaped
pulse blips out of Q1’s base 1 and knocks at
the gate of Q2, a silicon controlled rectifier.

Note switch S1 wired in series with SCR’s
anode and relay K1. It's a spring-loaded
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affair contributing to PDQ’s no-cheat
accuracy.

Glancing over at the third circuit sec-
tion, we see that Q3, a field effect transistor,
is connccted along with the neighboring
electron-eaters as a high-impedance volt-
meter. This mini FET-VM measures the
voltage in the first remaining on C3. Here's
how C3 gets this voltage in the first place:
when Sli’s held down by PDQ's operator,
the SCR’s anode makes connection with
K!. An incoming pulse arriving from QI
triggers off the SCR. As this happens, the
relay energizes, simultaneously extinguishing
lamp I1 and switching capacitor C3 to re-
sistor R6. The combination of C3 and R6
forms a simple RC network which serves
to discharge C3.

Now let's see why you need a spring-
loaded switch for S1. Immediately after T1
goes out, our nimble-fingered operator lets
St zap back to its original position; Q2's
anode connection is broken with the relay,
and S1 connects the FET-VM to capacitor
C3. Remember, you might be faster than
a speeding locomotive, but it'll take you a
finite amount of time to react to I1's disap-
pearing act. In the meantime, of course, C3
merrily discharges through R6. That’s how
your bullet-quick reaction time's measured.
Simple, isn’t it!

Now let's delve into the last circuit sec-

Note author
substituted
two paralled
100-uF ca-
pacitors for
part C2. He
also raided
spare-parts
box for stud-
mounted 10-
watt zener
diode, D1.
Part C2 makes
connection to
terminal lugs
found between
board, trans-
former T1.

Avuthor mounted meter M1, dpdt switch S1 on
front panel of prototype reaction timer.

tion. You won't need to get hot under the
collar over this conventional power supply.
Consisting merely to stepdown transformer
T1, encapsulated bridge rectifier Z1, filter
capacitor CI, dropping resistor R1, and
zener diode D1, this supply gives you oodles
of room to switch n’ swap your spare parts.
If you've a handy 12-volt source gathering
dust in the workshop, save yourself a chunk
o’ change by making the substitution.

Construction Capers. Start your construc-
tion efforts by wiring the power supply if
you're building it in. Drill a Y4-in. hole for
the power-cord strain relief. Then ream it
out slowly until the relief fits in snugly. The
power transformer is mounted close to the
panel wall. A 6-lug terminal strip sits in
front of it.

Wire T1’s secondary and primary leads
to the terminal strip. Note that Z1's AC side
connects to the transformer’s secondary
leads; the positive and negative rectifier
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leads connect to push-in terminals con-
veniently located on the perf board. Solder
the power-supply filter capacitor leads to the
remaining terminal strip lugs, running wires
from Z1 to Cl’s leads. Don't forget your
polarity rules here; positive rectifier output
terminal connects to positive filter capacitor
lead.

Wow solder one leg of R1 to Cl's posi-
tive terminal. Resistor R1’s other wire hangs
fancy-free until it’s eventually connected to

diode D1 and the positive power-supply bus.

Start work on the circuit board by cutting
out a 3%2-in. square piece of perfboard.
You’ve scads of wiring freedom, so don't be
bashful about raiding your spare-parts col-
lection. Stick flea clips into the perf board
between your point-to-point parts. After
drilling a #s-in. hole for Q2, scrounge up a
solder lug for it. The lug's wedged between

the SCR and perf board, so’s to make con-

(Continued on page 97)

PARTS LIST

1—2000-uF, 25-VDC electrolytic capacitor (Cor-
nell-Dubilier BR 2000-25 or equiv.)

22—200-uF, 15-VDC electrolytic
(Sprague TE 1164 or equiv.)

C3—1-vF, 200-VDC mylar capacitor (Cornell-
Dubilier 2W1 or equiv.)

D1—12V, 1 Wott zener diode (Motorola HEP
105 or equiv.)

M —NE-5 H neon pilot lamp

K.1—Dpdt relay, 12-VDC (Magnecraft W88-X7
or equiv.)

M1-0-50 vA. meter movement (Lafayette 99E
50429 or equiv.)

PB1—Spst miniature pushbutton switch, normal-
ly open (Lafayette 99E 62184 or equiv.)

capacitor

Q1--Unijunction transistor, GE 2N2160 or
equiv.

Q2—-50V @ 5 amps SCR (Motorola HEP 300 or
equiv.)

Q3—Field effect transistor, GE FET-1
R1—40-chm, 10-watt wirewound resistor
R2—51,000-chm, V2-watt resistor,
R3—120-chm, Y2-wott resistor
R4—360-ohm, YV2-watt resistor

5% tol.

FOR PDQ

R6—470,000-0hm, V2-wott resistor

R7—2,200-0ohm, Y2-watt resistor

R8—62,000-0hm, Y2-watt resistor

R11—1,500-0hm, Y2-watt resistor

R5, R9—50,000-0hm, linear taper potentiometer

* (IRC Q11-123 or equiv.)

R10—2,000-0hm, linear
(IRC Q11-110 or equiv.)

taper potentiometer

S1—Dpst momentary spring return switch
(Lafoyette 99E 61830 or equiv.)
T1—Filament transformer; primary 117 VAC,

secondary 12.6 VAC @ 2 amps (Stancor
P-8130 or equiv.)

Z1=50 PIV @ 1 omp bridge rectifier (Motorola
HEP 175 or equiv.)

1—Line cord

1—Neon lamp housing with clear lens (Dialco
52-0463-0997-211 or equiv.)

1—4% x 7 x 4-in. sloping panel cabinet {Bud
AC-1613 or equiv.)

1—6 lug tie strip (H.H. Smith or equiv.)

Misc.—hardware, knobs, perforated board, flea
clips, wire, solder, etc. .~
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You get more

for your money
from NRI— "'

America’s oldest and largest Electronic,
Radio-Television home-study school

Compare. You'll find—as have so many Shown below is a dramatic, pictorial ex-
thousands of others—NRI training can’t ample of training materials in just one NRI
be beat. From the delivery of your first les- Course. Everything you see below is in-
sons in the remarkable, new Achievement  cluded in low-cost NRI training. Other ma-
Kit, to ‘‘bite size,’’ easily-read texts and jor NRI courses are equally complete. Text
carefully designed training equipment . . . for text, kit for kit, dollar for dollar—your
NRI gives you more value. best home-study buy is NRI.

Available under
NEW Gl BILL

If you served since §I
January 31, 1955, or

are in the service, |
check G! line in
postage-free card.
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GET A FASTER START WITH NRI'S
NEW EXCLUSIVE ACGHIEVEMENT KIT

The day your enrollment is received your
Achievement Kit will be on its way to you. It
contains everything you need to make an easy,
fast start in the Electronics training of your
choice. This attractive, new starter kit is an
outstanding, logical way to introduce you to
home-study the way NRI teaches it . . . backed
by a dedicated staff and the personal attention
you should expect of a home-study school. It
is your first special training aid . . . designed
to make your adventure into Electronics ab-
sorbing, meaningful. Your Achievement Kit
contains your first group of lesson texts; rich
vinyl desk folder to hold study material; the
industry’s most complete Radio-TV Electronics
Dictionary; valuable reference texts; lesson
answer sheets; envelopes; pencils, pen; engi-
neer's ruler—even postage. No other

school has anything like it.

OVER 50 YEARS OF LEADERSHIP

LEARNING BECOMES AN ABSORBING
ADVENTURE WITH NRI TRAINING KITS

What better way to learn than by doing? NRI
pioneered and perfected the ‘“‘home lab’* tech-
nique of learning at home in your spare time.
You get your hands on actual parts and use
them to build, experiment, explore, discover.
Electronics come. alive! NR! invites compari-
son with training equipment offered by any
other school. Begin NOW this exciting, practi-
cal program. It's the best way to understand
the skills of the finest technicians—and make
their techniques your own. Whatever your rea-
son for wanting to increase your knowledge of
Electronics . . . whatever your field of interest
... whatever your education . . . there's an NRI
instruction plan for you, at low tuiticn rates to
fit your budget. Get all the facts about NRI
training plans, NRI training equipment. Fill in
and mail the attached postage-free card today.

NATIONAL RADIO INSTITUTE, Wash-

ington, D.C. 20016.

IN ELECTRONICS TRAINING

This is an example of material included in jst one NRI.course. Other courses are equally com-
B plete. But NRI training is more than kits and “bite-size" texts. It's also personal services which
have made NRI a 50 year leader in home-study. Mail postage-free card today.
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Benjamin Thompson (Count Rumford)—thermodynamics

GREAT
MEN

SCIENCE

by Webb Garrison

STALKING through workshops of the mili-
tary arsenal at Munich, Bavaria’s prime min-
ister hesitated. He wet the tip of an index
finger, waved it about for an instant. Then he
turned to workmen busy boring a cannon.

“What are you doing differently today?”
he demanded.

“Nothing, sir. We work just as always,”
a foreman responded.

“But you do not always find your brass
becoming hot?” probed the prime minister.

His subordinates tried to conceal their
chuckles. “But of course,” the foreman
said. “Always, when one bores a cannon
he runs the risk of burning his hands. Have
you never heard that proverb, my lord?”

Count Rumford shook his head impa-

tiently. This fellow was bordering on im- "

pertinence. Swinging his swagger stick he
broke off the conversation and moved
briskly to another section of the workshop.
But he pondered the meaning of what he
had heard—and felt.

A few months later, in London, he ar-
ranged an experiment to prove a radical
new theory. All the effects of heat were
universally believed due to action of a subtle
fluid known as caloric. No one had ever
seen or measured caloric, but every physicist
in Europe took it for granted. All but Rum-
ford, that is.

In a flash of mtumon he had leaped- to

38,

the conclusion that heat is not a substance—
but an effect or “form” of motion.

To demonstrate that heat couldn’t possi-
bly be a substance, he inserted a blunt steel
borer into a brass cannon. Into a box sur-
rounding the cannon he poured 26.5 pounds
of cold water. Then he signalled for artisans
to set their machinery in motion.

“The cylinder, revolving at the rate of
about 32 times in a minute, had been in
motion but a short time when I perceived,
by putting my hand into the water and’
touching the outside of the cylinder, that
heat was generated,” Rumford reported to
the Philosophical Society in 1798.

Using a thermometer, at the end of an
hour he found that the temperature of water
in the box had been raised 47°. Half an hour
later, as the boring continued without in-
terruption, water measured 142°. At the
end of two hours, its temperature was 178°.
About half an hour later, water in the box
surrounding the cannon boiled without any
fire.

Count Rumford demolished all inherited
ideas about heat, laid the foundation for the
modern science of thermodynamics. Con-
trary to all that seemed logical to’ his con-
temporaries, he showed” that friction (or
motion) produces heat by affecting sub-
stances at the molecular level.

(Continued on page 98)
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SCIENCE
FAIR
PROJECT

ere's a real winner for a Science Fair project.
It gives you the opportunity to show off your
knowledge and understanding of basic
measuring instruments as well as your
dexterity with tools.
In previous issues we included articles
, on how to build more primitive meters.
i o The August/September 1969 RADIO-TV
’ EXPERIMENTER (the former name of
SCIENCE AND ELECTRONICS)
featured a construction project on a
hot-wire ammeter. The October/
November 1969 SCIENCE AND
ELECTRONICS detailed construction
of a moving-vane type meter (SnFe
Moving Vane Ammeter). Now we
consider you as graduate students
ready to build the more sophisticated
moving-coil type meter.
Moving-coil meters are used
universally to measure DC current
in all types of test instruments
because they are highly sensitive,
rugged and reliable, and relatively

Build our accurate model of a moving

coil meter and learn exactly how they work
by Charles Green, W6FFQ
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MOVING COIL METER

inexpensive. They can also be used to mea-
sure AC current by first rectifying the AC
with a small meter rectifier. Meters to mea-
sure AC directly without using a rectifier
may look very similar to DC moving-coil
meters. However, they are moving-vane in-
struments.

How Meters Read. The name moving-coil

meter implies that a coil of wire will move
whenever current flows through it. All DC
moving coil meters employ a coil of fine
wire suspended in a strong stationary mag.
netic field. The coil is pivoted so that inter-
action between the magnetic field of the
fixed permanent magnet and the magnetic
field created by the coil carrying the DC
current being measured, rotates the moving
coil assembly.

A pointer, attached to the moving coil,

A—6 x 7 x %-in. white pine

B—3%-in. sq. x 1%-in. white pine (4-Required)

C—4 x 5 x Y-in. plywood

D—1% x 1 x Y-in. plywood (see text)

E—13% x 1 x %-in. plywood

F—% x 1 x Yis-in. white pine with end notch

G—% x 1% x Y-in. plywood with end notches

H—3%-in. sq. x 2-in. white pine (see text)

1—% x 7 x Y-in. plywaod with end natches

J—Y-in. sq. x %-in, bolso wood with slot

K—Alnica magnet (Lafayette 14E33028 ar equiv.)

L—Rubberband (see text)

‘M—Meter pointer (#18 copper buss wire—
see text)

*N—50 turns 38 enomeled magnet wire (see
text)

O—Five #4 x Y2-in. wood or sheet metal screws
(Lofayette 13E43748 or equiv.)

N
25 TURNS
(SEE TEXT)

25 TURNS
(SEE TEXT)

DETAIL AA

172"

y}- 3-1/2" ~

t
M

-
3/4"
DETAIL CC

Q== -
{2 REQ)

SEE
NOTE: DETAIL AA
SEE MATERIALS LIST
FOR DIMENSIONS

BILL OF MATERIALS FOR MOVING COIL METER

0
{5 REQ)

P—Salder lugs (Lafayette 13E43433 or equiv.)
(6-Required)

Q~Fahnestack clips (Lafayette 33E71028 or
equiv.) (2-Required)

R, §—8-32 x 1 or 1%-in. machine screw and nut

T—4 rubber bumpers

U—4 x 5%-in. heavy white paper for meter
scale

Mise.—Hookup wire, 200-ohm rheostat (Lafay-
ette 33E16064 or equiv. 1%-V. bottery, VOM
or DC milliammeter

* Vs b, #38 enameled magnet wire (Lafayette
32E30802 or equiv.) * If #38 not available use wire
from an audio transformer or the secondary of an
old power transformer. You may have to add or
subtract turns because of differences in wire gauge
to have meter as sensitive as the model.

K
|
R
® NORTH? SOUTH =
DETAIL 88

M
SEE
DETAIL CC -

\ K

{4 REQ)
SEE
DETAIL BB

40

SciENCE anNDp ELECTRONICS



o

MILLIAMETER RANGES

Y?OF VoM

¥

is deflected across an arced line calibrated
in units to provide a relative value for the
measurement. A hairspring formed in a he-
lix is fastened to the coil at one end and to
the basic structure of the meter at its op-
posite end.

As the coil is rotated by current flow, it
exerts force against the spring. When the
resistance of the spring becomes equivalent
to the rotating force, the pointer stops and
we read the value on the scale at the point
directly under the pointer. An adjusting
screw is provided to set the pointer on the
scale’s zero when no current is flowing.

In order to ensure greater accuracy means
are taken to reduce friction and drag of
the moving coil to a minimum. The coil is
usually wound on a very lightweight, non-
magnetic metal form which is pivoted in
jeweled bearings. Within the last few years
a new method of suspension called taut-band
suspension has been developed. Instead of
using jeweled pivots with their inherently
small friction to suspend the moving coil
the coil assembly is suspended on a thin met-
al strip that is stretched tight to hold the
coil accurately in position. The helical hair-
spring is dispensed with by twisting the thin
metal strip. This method of suspension pro-
vides an even more friction-free meter
movement which results in a more sensitive
instrument.

Be An Instrument Maker. As you can see
from our photos and drawing, our model of
a moving-coil meter has been made in a
very simplified form to facilitate construc-
tion. It’s a taut-band moving-coil instrument
by virtue of the rubber band suspension of
the moving-coil assembly. We used wood
for the various supporting structures be-
cause it's easier to work with and most ev-

1172V, -
#6 DRY CELL

MOVING COll. METER

200-0HM RHEQSTAT
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Here’s how your finished MCM will lock. Its
innards are very similar to a bought meter.

eryone has the very few hand tools required.

Size is relatively unimportant. However,
we suggest you follow the dimensions and
construction details given in the drawing
and Parts List. In this way you should have
no difficulty in making the meter and you
won'’t have to fiddle with changing the num-
ber of turns of wire for the moving coil to
compensate for a change in physical size.

You should cut out all of the various
pieces of wood and sand them smcoth be-
fore actually starting to assemble the meter.
Mount rubber feet on the bottom four cor-
ners of the base (A) and then glue the 4
supports (B) to A, as shown in the drawing.
Next cement the scale platform (C) to
these supports. We used our electric glue
gun, but epoxy cement, Eimer's glue, Plio-
bond, etc., can be used with equal success.

Now you’re ready to cement the magnet
and moving-coil assembly supports to base
A. Pieces D, E, G, and I are made from
Ya-in. plywood. First step is to cement D
and E in their respective locations and fas-
ten the magnet in place. If the magnet you
use isn’t drilled at the bottom center of the
U to allow a bolt to go through it to hold
the magnet in place, it too can be cemented
to D and E.

At this point the main support block H
should be readied for cemeting. But first
you must notch it out so that piece I can
be properly fastened to it. Hold H on the
base (A) adjacent to piece E and mark H

A VOM is very helpful in calibrating the
Moving Coil Meter. If no VOM is handy try
a 0-100 mA milliameter in same circuit.
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MOVING COIL METER

so that the top of the notch will be even
with the top of picce E. The notch should
be about Y4-in. deep. Best way to determine
its depth is to hold piece G in position at the
top of H and place picce T so that its notched
end is even with the notched end of G.

Mark the depth of the notch in block H
based on the position of the end of picece [
that will be inserted in the votch when its
free end is matched with picce G as men-
tioned above. Be sure that the notch in
block H is cut square so that the surface of
picce I will be square with the surface of
block H when I is cemented in place. The
notches in the free ends of I and G are re-
quired only to hold the rubber band in po-
sition. Cement block H in position, and also
piece G to block H as shown in our draw-
ing.

I'be form block for the moving coil (1)
is made from balsa wood, which is lighter
in weight than any other wood and there-
fore contributes to the sensitivity of ‘the in-

VOM OR MULTIMETER

(DC MILLIAMPERES
RANGE)
® ®
200-0HM
REQOSTAT
MOVING
ColL
METER

O+
- e
1-1/2 VOLT

BATTERY

You don't have to use a VOM
or multimeter for calibrat-
ing your Moving Coil Meter.
Any 0-100 mA or higher milli-
ameter will do the job just
as well, provided that its
accuracy is foirly good.

By this stage you've almost
completed the projecl. Except
for cementing the scale on

its platform, mounting the
moving coil, and calibroting
it, you're ready to make meas-
urements or enter the Fair.

To zero pointer, simply loosen screw and move
wood block, thus repositioning coil assembly.

strument. Cut a slot in the center of § as
shown in our drawing, The rubber band
(L) is cemented in this slot. We used a
rubber band approximately 134 x 3% x ¥s
. '

The moving coil is made in two sections
by winding 25 turns of #38 enameled mag-
net wire on cach half of I. After completing
the first 25 turns, without cutting the wire,
continue to wind another 25 turns on the
other half of I in the same direction. Put
a touch of cement to the ends of ecach
coil to hold the wirc in place and leave
6-in. lengths of the start and finish of the
two-section coil for future connection to it.

(Continued on page 100)

ScIENCE aND ELECTRONICS



Our pint-sized

safety screamer
bugles burglars and

harasses hobgoblins ——

by Charles D. Rakes

HALLOWEEN will soon be creeping up behind us,
pointing its bony hand toward Jack o' Lanterns,
hobgoblins, and pumpkin pies. If a member of your family
gleefully participates in this great annual
Trick-or-Treat Rite, you can add to his Hallowed
Eve's tomfoolery with our Wee Willy Wailer.

As Wee Willy's name implies, it's an electronic siren
small enough to tuck under a gypsy, or ghoul, or giant
costume—and big enough in the sound department
to scare the shoes off your neighbors or the pants
off a burglar. W.W. Wailer’s no ordinary screamer,
either; it can imitate a police siren’s rising and
falling pitch down to the last detail. And you won't
need to grovel for funds City-Hall style to build
Wee Willy, as fifteen leaves of Washington lettuce
pay our screamer’s way onto your workbench.
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WEE WiltY

Satanic Sounds. Muscle your orbs toward
Wee Willy’s schematic. You'll see it's a
three-stage affair consisting of a unijunction
transistor sawtooth oscillator, speaker
power-amplifier stage. and a field effect
transistor hooked up as a variable resistor.

Let’s see how Wee Willy wails. When
power’s first applied via switch S1, unijunc-
tion transistor Q2 merely sits there like a
three-legged lump. It doesnt do anything
because it’s not biased sufficiently in its
forward-conducting state. Transistor Q3’s
direct-coupled to Q2’s base 1; if Q2 doesn't
generate pulses, Q3 has nothing to do.
Naturally the end result is earnumbing
silence from the speaker.

We'd like to give you a few words of

/

wisdom about that speaker. Any miniature
speaker of 8-ohm impedance you can
scrounge up works in this circuit. For in-
stance, you’ve probably cannibalized many
an All-American Five for its 4-ohm speaker.
If this rings your brain’s bell, go ahead and
bring two of those golden toners to life
again by wiring them in series.

Want more sound power from your siren?
Find rwo speakers having identical 16-ohm
voice-coil resistance. Wire them in parallel,
and connect the pair where one speaker’s
shown in the schematic. But back to Wee
Willy’s modus operandi.

You're standing in a neighbor’s doorway,
treat bag in hand, and it’s time for your
wailer to give with its gangbusters intro-
duction. Press switch S2, and capacitor C1
begins to charge toward the battery’s peak
positive voltage through resistor R1. This
action, in turn, drives Q1’s gate positive; in
effect, we're causing QI to conduct more

B1—18-Volt battery (2 Burgess 2U6 or equiv. in
series)

Cl1—uF, 50 VDC electrolytic capacitor
(Sprague TE-1301 or equiv.)

C2—uF, 100 VDC mylar capacitor (see text)
(Sprague 10491 or equiv.)

C3—100-uF, 25 VDC electrolytic capacitor
(Sprague TE-1211 or equiv.)

Q1—2N5458 transistor (Motorola)

Q2—2N2646 transistor (Motorola)

Q3—MJIE520 transistor (Motorola)

R1—150,000-chm, Y2-watt resistor (see text)

R2—330,000-chm, Y-watt resistor

PARTS LIST FOR WEE WILLY WAILER

R3—8,200-chm, Y2-watt resistor

R4—560-chm, Y2-watt resistor (see text)

R5—220-ohm, Ya-watt resistor

R6—100-0hm, Y2-watt resistor

R7—4,700,000-0hm, Y2-watt resistor (see text)

S1—Spst switch (Continental-Wirt GF 323 or
equiv.)

$2—Spst momentary switch (Switcheraft 101 or
equiv.)

Spkr—Speaker with 8-chm voice coil (see text)

Misc—Battery connectors, battery holder, case,
flea clips, hardware, perf board, solder, wire.

R2 2Ns458
p 330K ¢ d
T
c3
100uF
+
Tt cl
18
voLts|  2UF

RS )
220. SPKR
VOICE '::gL
LRl (SEE TEXT)
i c
5.
MJES20

@ €2
9 s ¢

X —BOTTOM ViEWS —* ©
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Turning Willy into burglar bugler
entails few changes. First situate
speaker so it will make itself
heard in area being profected.
Then substitute trip wires for
switch $2. Arrange wires at
devices to be protected so they
make contact when they're
touched. You can protect any
number of your valuables by
connecfing all trip-wire sets in
parallel with switch S2.

heavily by increasing the FET's gate bias.

As Q1 is driven harder and harder, more
current’s drawn through resistor R3. This
resistor is in series with Q1 and Q2. As more
current flows through R3, transistor Q2's
emitter voltage also rises. At some point Q2
will start to behave like a sawtooth oscillator
and, voila, Wee Willy lets loose. But hold
on—you’re not finished yet!

Capacitor C2, you'll remember, is charg-
ing up toward Bl's 18-volt level. Yes, we're
driving Q1 harder, and drawing more juice
through R3. Wee Willy's voice steadily rises
from baritone to soprano, all the while
serenading you and your hapless neighbor
in fortissimo. Now take your finger off S2;
the wailer will slowly shift its vocal range
downbhill. Capacitor C1’s discharging through
resistor R7, eventually bringing us back
where we started from-—pianoforte, and
then silence.

Workshopping Wee Willy. OQur siren falls
into the “anything gocs” construction cate-
gory. The author built his siren into a 5 x
3 x 1%-in. metal box. He even whipped up
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a printed circuit board for his prototype
version. But we likc to get more yocks using
Wee Willy, so to save time it’s the perfboard
route for us. Note Bl’s two 9-volt batteries
connected in series. They can be secured to
the perfboard in any manner you can think
of. The easiest and cheapest battery holder
consists of a rubber band looped over the
ends of each battery.

End loops of the rubber band are inserted
through the perfboard, and connected to-
gether on the perfboard underside with a
short length of wire inserted through these
loops and twisted together.

We needn’t say too much about elec-
trolytic capacitor polarity. And do exercise
caution while youre soldering home the
transistors. These little devils could never
appreciate heat applied to their leads.

You might try building Wee Willy into
your trcat bag or costume. If you've got a
large hcad mask for the occasion, wire two
speakers as described and glue them intq
your mask's cheeks. Other Frankensteins
will find the treat holder’s their bag. These
poltergeists will glue S2 to the bag handle,
so it's easy to activate.

If you want to fiddle with Willy's wail,
then experiment with resistors R1 and R7.
Varying these components’ ohmic values
changes capacitor Cl's charge and discharge
rate. Resistor R4 can serve as a volume con-
trol if you substitute @ 1000-ohm potenti-
ometer for it. And finally, varying capacitor
C2 changes Willy’s basic frequency range. B

Funnel-shaped thing shown on top of proto-
type version is author’s speaker. Lafayetfe
Radio sells it as stock no. 99 E 45080.
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is one of the first to use the electroen-
cephalograph to determine what ails animals
in the brain department.

Basically, the machine measures brain
impulses. As such, it’s used on humans to
discover whether they have brain ailments.
Similarly, this machine, which cost Dr. Croft
some $1500.00, will help her determine
whether Fella is suffering from epilepsy, a
brain tumor, or brain damage of any sort.
When Fella was brought to her, Dr. Croft
quickly attached the machine to his head
with small needles which lead to the unit

g
L

Looking tense and anxious ¥
in manner of many o =
human patient, Fella sits B
quietly while electro- %oy
encephalograph records F
his brainwaves. Plotted A
on graph paper (see above), %
charts help determine &
whether dog is victim of
any kind of brain damage.

DOIN’ I'T

DOGGIE

WHEN a London veterinarian could find
nothing wrong with a Welsh terrier called
“Fella,” the dog went the route many a
human has gone. He was referred to a spe-,
cialist—in this case, Dr. Phyllis Croft, who

by wires (the process is harmless and doesn't
hurt the dog in any way). Once in opera-
tion, the machine measures the dog’s brain
impulses and automatically records them on
a special kind of graph paper (see our photo
above).

A leading animal specialist, Dr. Croft
has already received a medal from the Royal
Veterinary College for her work in improv-
ing conditions during animal surgeries and
in many laboratories. If things go well for
Fella, chances are he'll extend a thankful
paw when Dr. Croft has concluded her work
with him. After all, how many vets do you
know who go to such lengths in an effort to
return favors bestowed by the animal

that's come to be known as Man’s Best
Friend? ]
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By the
flashing lamp
in that
window

they shall
find you

by James G. Busse

BI.INKING a light is no great electronic feat (there are dozens of circuits
around for that purpose). But how about a blinking light that can be
seen for several miles in the dark of night and that won't burn out un-
expectediy? How about one that will run for more than a year from sunrise
to sunset on a single lantern battery? And get this, what about one that
will continue to operate in low temperatures till battery voltage drops
considerably because of temperature and then will start up again when
battery voltage is restored by rising temperature, without affecting loss
of power or life? Believe it or not, you can build one for just a few dollars.

Cold-Flash is based on a high-performance, high-reliability blinker
beacon originally developed in Canada for navigation and rescue appli-
cations. In its present form Cold-Flash makes an ideal camp, trail, and
dock marker. Put one on your boat or camp trailer. Mount Cold-Flash
on a buoy to mark the location of underwater obstructions or a favorite
nighttime fishing spot. Two units will permanently mark the entrance to
your driveway at home in any kind of weather. And these are but a few
of the countless uses for Cold-Flash.

How It Works. Basically, Cold-Flash employs a spiked pulse generator
coupled to a stepup transformer to produce a high-voltage pulse that
fires a fluorescent lamp bulb, much in the manner of a strobe. There are
only nine components in its all-solid-state circuit. Silicon transistors for
Q1 and Q2 are mandatory for maximum efficiency, for resistance to
temperature extremes, and for the ability to handle hefty pulses of
millisecond duration that may reach half an amp or more when the
unit fires. :

A cadmium sulfide photocell (PCl) is used to turn on Cold-Flash
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at dusk and to extinguish it at dawn. When
the cell is exposed to normal daytime light
levels, its resistance drops to less than a few
hundred ohms, thus dissipating the charge
on electrolytic capacitor C1. Its flash rate
of approximately one flash per second, ob-
tained with the capacitor and lantern battery
specified in the Parts List, is established by
the value of Cl and the impedance of the
6V battery (B1). Light levels to turn Cold-
Flash off and on will vary somewhat, de-
pending on the characteristics of PCI.
Long Battery Life. In the off state, current
drain is less than 140 A, which accounts,
in part, for the exceptionally long battery
life afforded by the unit. Equally important
is the use of a fluorescent lamp bulb, operat-

ing like a giant neon bulb, in place of the

usual incandescent lamp with its current-
wasting hot filament.

Another obvious advantage offered by the
fluorescent lamp is that it will last for years

* in Cold-Flash since the starter filament in
the lamp isn’t used to initiate fluorescence
that produces illumination. Also. for all
intents and purposes, the fluorescent lamp
is almost a foot-long source of illumination.
In addition, its blue-white light can be seen
at much greater distances than the yellow-
white light from incandescent-type blinkers.

If cold weather should affect the battery’s
output voltage, causing it to eventually drop
below 2 volts, Cold-Flash will stop in the
off state, thus minimizing power drain. It
will start blinking again when the battery
begins to recuperate as the temperature
rises and the voltage reaches a couple of
volts, provided, of course, that the light
level outside is low enough to affect the
photocell (PC1).

A right angled, dual panel, mirror-
reflector, shown in our illustrations, was
used to increase the unidirectional light out-
put of Cold-Flash. The author used the
model unit as a directional navigational aid.
Actually, the fluorescent lamp assembly can
be mounted permanently in any position to
suit its particular application. It can even
be used as an underwater beacon provided
the lamp electrodes are properly insulated.

Construction. With the exception of the
fluorescent lamp and the battery, all com-
ponents are mounted inside a sturdy molded
plastic box, 3% x 6Y x 2-in., to protect
them from the weather. Clear or black
silicone rubber sealant, available from most
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WOOD SUPPORT

PLASTIC OR
GLASS MIRROR
PANEL

WOOD SUPPORT
1/8 OR 3/16- IN. THICK

PLASTIC OR GLASS
%\fg {I(J:O%%P MIRROR PANEL
CAP} 1-3/4 x10-1/4 N,
FLUORESCENT (TOP VIEW)
LAMP (8-WATT) £ /8N,
L) 3/4-IN.
PLASTIC CAP -+
WOOD CAP
FLUORESCENT
LAMP
(8-WATT)
0-1/4 IN.

1
<——wooD cAP

PLASTIC CAP

You can convert unidirectional Cold-

Flash lamp assembly to omnidirectional

one simply by omitting right angled mirrors.
Make supports for top and base from rods.

hardware or auto parts stores, is used to
seal the cover and the holes around P1 and
P2, SI and PCl. Don't forget to also seal
the bolts holding transformer T! and the
perfboard subassembly in place in the cabi-
net.

Circuit components QI, Q2, Ci, R1. and
R2 are mounted on a small piece of perf-
board, cut to fit the contour of the inside
of the plastic box. Interconnected by point-
to-point wiring, they form a subassembly.
Parts layout isn’t critical. but keep in mind
that the power transistors’ cases are their
collectors. Therefore, insulate them from
one another and from the other components.
Use two small bolts to secure each of the
transistors to the perfboard.

Drill two small holes through the top of
the plastic box for the leads from PCI1. The
photocell is held in place on the outside top

Science anp ELEcTRONICS



B1—6-V lontern battery #731 or
equiv.)—see text

C1—-100 uF, 15 V electrolytic capacitor (Lafay-
ette 34E5144 or equiv.)

11—8 W. miniature fluorescent
F8T5/CW)

P1—2 contact plug (may be any type avoilable)
—optionol, see text

P2—2 contoct polarized plug (Lofoyette
34E20015 or equiv.) optionol, see text

(Eveready

lomp bulb

PC1—Cadmium sulfide photocell (Lofayette
99E63216 or equiv.)

Q1—Npn silicon transistor, AF power type,
GE-23

Q2—Pnp silicon transistor, AF power type,
GE-26

R1—47,000 ohm, Y2 watt resistor
R2—680 ohm, %2 wott resistor

PARTS LIST FOR COLD-FLASH

S1—Spst subminiature toggle switch (Lafayette
99E61624 or equiv.)

§01—2 contact socket to match Pl

§02—2 contact polarized socket to match P2
(Lofayette 34E20460 or equiv.)

T1—5 to 8 watt tube type output tronsformer:
primory, 16K to 25K ohms; secondary, 3.2
ohms (Lafayette 33E81415 or equiv.)

1—6% X 3% X 2-in. plastic box (Lafayette
19E20016 or equiv.)

1—Blank cover for obove box (Lofayette
192E37010 or equiv.)
Misc.—Bolts, nuts, silicone rubber sealant,

press-on letters (Datak or equiv.), zip cord,
two plastic or glass mirror panels/and scrap
wood for mounting them (for the corner
reflector of the fluorescent lomb bulb), wire,
solder, hot melt glue (optional), etc.

(OPTIONAL - SEE TEXT)
Pl (POLARIZED)
— so2 P2

11
FBTS/CW e
(FLUORESCENT ) @0@ ¢(CASE)

-0 =
81 6V

BASE DIAGRAMS
Ql (GE-23)

o

Q2 (GE-26)

e
c(CASE)
b

surface of the box with the silicone rubber
sealant. For maximum sensitivity, PC1 must
look straight up into the sky. Power switch
St is optional—you can turn Cold-Flush on
simply by plugging in the battery leads, thus
not needing a switch to turn the unit on or
off. Aside from saving the cost of the switch,
it's one less component that has to be sealed.

If your Cold-Flash will be permanently
installed, you can eliminate both plugs and
sockets. Drill two holes to pass the battery
and fluorescent lamp leads through the side
of the plastic box. Use grommets to protect
the wires and help in sealing the openings.
On the other hand, the plugs and sockets
are worthwhile accessories if you make
your Cold-Flash portable so you can take
it with you when you go boating or camp-
ing. The fluorescent lamp bulbs are relatively
inexpensive, selling for under $2.00; there-
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fore. you may prefer to mount several of
them permanently on your boat, your
trailer, your home, etc.. and move just the
control and power source with you
wherever you may roam. In that way you
get the benefits of owning several Cold-
Flash units with an investment just a little
more than the cost of one or two.

Power transformer T1 is a speaker output
transformer used as a step-up transformer.
Thus, as we have applied it, the voltage of
the pulses fed its 3.2-ohm primary (normally
the secondary when used as a speaker trans-
former), will be raised by a factor of more
than 50. The output of its 16.000- to 25,000-
ohm secondary (actually the primary in its
original circuit application) is fed directly
across the fluorescent lamp to- fire it to
produce a burst of light. Since the fluores-
cent lamp is really a self-rectifying tube, no
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COLD-FLASH
external rectification is required.

Though you would certainly save space
and weight by using a transistor-type output
transformer, the 5- to 8-watt capacity of
the larger tube-type transformer reduces the
possibility of momentary overload and sub-
sequent insulation breakdown. Some output
transformers, including the one specified in
the Parts List, have an additional tap in their
secondaries, which should be ignored for
this application.

A word of caution. Though approximately
300 volts are developed with each short-
lived pulse that emerges across the high-
voltage output of T1, physical contact with
this hot line isn’t particularly dangerous. It
does have a bire though, so take care in
handling this line. Also, persons who may
be susceptible to epileptic seizures shouldn’t
stare at a flashing Cold-Flash at close range.

Do not operate the Cold-Flash control unit
without the lamp connected, or with a load
greater than the 8-W fluorescent bulb we’ve
specified. Though the unit will fire a smaller
4- or 6-W fluorescent lamp, loading the
control unit with a larger lamp or a regular
strobe tube will damage either one or both
of the transistors. Accidental reversal of
battery polarity input will almost always
damage transistor Q2. That’s why the
polarized plug and socket is used for the
battery supply leads.

Reflector Assembly. Solder the leads that

ORI

02 s02
‘ o
o ol
PERF BOARD” |\ / |

SUB-ASSEMBLY R2 PCI S T
By mounting all parts except T1, S1,PC1, SO1,
and SO2 on perfboard and keeping battery
and lamp separate, there’s ample room in-
side plastic box for complete unit.

connect the lamp to the control unit directly
to the pin contacts at each end of the
fluorescent lamp as shown in our drawing,
making sure that there is good contact on
both pins. Mount the lamp in whatever
manner that best suits your particular appli-
cation. It can be mounted inside a clear or

colored plastic tube sealed at both ends for
safe marine installations.

Or, if you're looking for maximum light
output in a specific direction, build a reflec-
tor assembly similar to the one shown in the
photos and drawings. This reflector was
fabricated from two plastic mirrors mounted
on pieces of scrap wood cut to fit the mir-

s

We used a polarized plug and socket for
B1 to ensure correct polarity to unit at
all times to avoid damage to transistors.
PC1 should always be pointed skyward.

rors and assembled with an electric glue gun.
(Glass mirrors will do just as well, though
they may be a bit heavier.) Sockets for
the fluorescent lamp bulb are superfluous
since you won’t be replacing it.

Checkout. Make certain that S1 is in the
off position before plugging in the fluores-
cent lamp and the battery. Then flick the
switch on. If engugh light reaches PC1 to
keep Cold-Flash*in the off state, the lamp
will flash only once. Cover the photocell
with your hand and the lamp should begin
flashing immediately at approximately one
flash per second. Remove the cover over
the photocell and it will stop flashing.

Now move Cold-Flash outside the shop.
With PC1 looking up to the sky the lamp
should stop flashing and start again as day-
light diminishes or PC1 is shielded from
outside light. There are no critical - adjust-
ments to be made. However, you may want
to try a photocell having a different light
response. The more sensitive the cell, the
earlier Cold-Flash will come on in the
evening and go off in the morning.

Troubleshooting. If construction details
were carefully followed there should be no
troubleshooting required. If the unit doesn’t
flash, turn off the power immediately and
carefully doublecheck your wiring, par-
ticularly the polarity of the battery connec-
tions and the connections soldered to the
fluorescent lamp. If the unit still doesn't
flash, replace Q2 and, if necessary, QIl in

that order. n
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S&E BUILDS
THE MITCHELL

UNIFLASH...

. . . an electronic light gizmo for the portrait specialist

MITCHEI-I-’S Uniflash is a 200 watt-second
electronic flash that uses only a bare-bulb
flashtube (no reflector) and an AC power
supply. Essentially, it’s a studio-type unit
intended primarily for the portrait specialist.

As shown in our photos, Uniflash consists
of two cord-connected units: an AC power
supply, and a lamphead assembly which can
be mounted on a lighting stand or on a
camera tripod. The power supply Is a wop-
per and is the main reason the Uniflash is a
“studio’™ flash. It contains a voltage tripler
that steps up the line voltage to 450 volts
and two series-connected 3900-uF storage
capacitors for the flashtube encrgy. Since
the cffective capacity of scries-connected
capacitors of the same value is half the
value of one capacitor, the watt-second
energy (from WS = Y2 CV=) is approxi-
mately 200.

The lamphead assembly contains a socket
for the plug-in flashtube, a few components
for triggering the flashtube. and an AC

socket for the camera sync-cable. Unlike
other clectronic flash units, the sync-socket
isn't polarized; this mcans that the sync-
cable from the camera can connect to the
socket either way. However, both sides of
the sync terminals are isolated from the
Uniflash’s voltage bus and ground by 2
megohms from either terminal, so there's
full safety in the sync-cable connection
regardless of polarity.

Circuitry. The Uniflash circuit is about as
straight-from-the-book as is possible, con-
sisting of the absolute minimum circuitry
needed to fire the flashtube. At the input is
a line-powered voltage tripler that develops
approximately 450 VDC. The output voltage
of the tripler is fed to two series-connected
storage capacitors. The reason for the series-
capacitor connection is to allow the capaci-
tors to fit into a cabinet of reasonable size.

Since each capacitor is 3900 uF at 250 V,
the serics connection results in approxi-

mately 2000 pF at 500 V. A single ca-
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S&E BUILDS
THE MITCHELL

UNIFLASH...

pacitor rated 2000 pF at 500 V would be
so tall the cabinet would be unnecessarily
bulky; and while the two series-connected
capacitors take up more bulk space than a
single capacitor, the space is spread in a
low profile and results in a smaller cabinet.

The capacitor energy is applied to the
flashtube via a two-conductor cable. The
tube’s trigger coil is built into the base of

VOLTAGE-TRIPLER
CAPACITOR

.

| SAFETY RELAY

g
.
) STORAGE CAPACITORS

Power-supply cabinet is jam-packed with high-
value capacitors; big ones are 3900 uF!

the flashtube so only an AC outlet (for the
sync cable from the camera) and a trigger
capacitor are required in the lamphead as-
sembly. In total, it's a very simple and basic
circuit, but one that works well.

Though not actually part of the flash
circuitry, Uniflash includes a relay-con-
trolled power switch for safety reasons.
Voltage-tripler circuits have an unusual
safety hazard, namely, that if the line cord
is removed from the outlet and the power
switch is on, it's possible for the voltage
across one of the tripler capacitors to appear
across the power plug.

To prevent this hazard, Uniflash uses a
relay to apply and disconnect the AC power
source. The power switch turns only the
power relay on. If the line cord is discon-
nected or the power switch is turned off,
the relay drops out and disconnects the line
cord from the voltage-tripler power supply.

Building It. Kit assembly isn’t difficult
(there is, after all, but a handful of com-
ponents). There isn’t any parts jam in the

“ TRIGGER CAPACITOR

FLASHTUBE

; NSYNC QUTLET

Lamphead includes non-polarized sync-outlet;
trigger transformer is part of flashtube.

power supply or lamphead, so the only real
care must be taken when checking the com-
ponents in the event of a wiring error. Keep
in mind that the 2900-uF capacitors store
enough energy to lay a careless technician
flat on his back, so super caution’s the word.

If anything at all is wrong, discharge the
storage capacitors through 5000-ohm, 5-watt
resistors and then short the terminals for a
few minutes before you stick your hands or
fingers into the power supply. This shorting-
out is necessary because a storage capacitor
can bounce back after having been dis-
charged through a resistor. On the other
hand, you can’t throw a short across the
capacitors without first using a resistor dis-
charge since the surge current through the
shorting wire will literally weld the short
to the terminals.

If you've made no wiring errors—and
assembly is so easy there should be none—
simply plug in the flash tube, apply the AC

(Continued on page 97)
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Rear of completed Uniflash. Fuse at lower
right is intended to protect entire circuit.
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tests a do-it-yourself

AMONG problems, home security must
rank among today’s top ten. Advertisements
for ‘‘security” equipment abound in the
pages of newspapers and national magazines.
Unfortunately, most of this equipment is
either worthless, too expensive for what it
does, or too difficult for the average home-
owner to use.

When you come right down to it, the
best buy in home security equipment is
professional equipment such as that sold
and/or installed by professional installers and
supply houses. A good example is Alarm
Products International’s Model 208 Time
Delay Open Circuit Burglar Alarm. '

The Model 208 system is specifically in-
tended for the small homeowner or apart-
.ment dweller who isn’'t in a position to
mount extetior alarm bells and key-type
entrance locks (perhaps because the land-
lord frowns on anyone drilling holes in his
doors). The system is housed in an 11- x
15- X 4-in. steel box that contains a 6-volt
lantern-type power-supply battery, an 8-in.

Key-type master switch on
API’s 208 provides only means
of turning unit on or off.

Once tripped, alarm will con-
a2 tinue to sound, even if all
external wiring is cut. Only
master key can silence alarm.

alarm bell, a time-delay controller, a time-
delay timing adjust, a Kkey-type master
switch, and a connecting block.

What Gives. The time-delay controller
provides two independent protection cir-
cuits. One is the time-delayed alarm circuit
for the entrance doors. Any normally open
switch, such as a two-piece magnetic switch,
is mounted on the entrance and connected
to the 208’s time-delay contacts. When the
user sets the alarm with the master key,
the time-delay controller allows up to 90
seconds for the user to get out the door.
After this minute-and-a-half interval, the
alarm is automatically armed.

If the door is opened, closing the switch,
the time delay allows up to 90 seconds for
the user to turn the master switch off. And
if the alarm isn’t turned off, the time delay
closes the bell circuit and locks up, making
the bell sound continuously regardless of
whether the door is closed or the wiring
cut.

The second protection circuit is the more
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or less common instantaneous alarm, which
can be used for either intruder- or fire-pro-
tection. Any number of normally open in-
truder or heat detectors can be connected
in parallel with the 208's instantanc¢ous
alarm terminals. As soon as a detector is
tripped by either forcing a door or window,
or by excessive heat, the alarm bell is in-
stantly locked on. Again, the alarm bell can
only be silenced by turning the master key
switch to off.

In the evening, before retiring. the entire
alarm system is set on by simply turning the
master switch to on.

Double Protection. The 208’s internal
equipment is normally protected by both the
swing-away front panel and an internal stecl
plate. (The plate has been removed in our
photo for clarity.) Once the alarm is tripped,
either by the time delayed door circuit or

TIME DELAY

BELL
{

\ !
SWITCH CONNECTING BLOCK

Completely self-contained, API 208 houses
everything except detector switches in steel
case. Protective steel panel has been
removed here to reveal details of interior.

the instantaneous circuit, the alarm bell
locks up to the battery. Result is the bell
will keep ringing even if the connecting
wires ar¢ cut, the alarm is torn from the
wall, or the entire unit is dunked in a tub
of water. Nothing can stop the alarm from
sounding other than the master key. And
because of the double-panel construction,
even squirting shaving cream right through

the bell louvre cannot silence the alarm.

The time-delay controller is solid-state
and requires just a few microamperes of
battery current even when the alarm is
armed. The battery will, therefore, last its
normal shelt life while standing-by for pro-
tection. As a rule of thumb, the lantern
battery should be replaced about once a
vear, unless it runs down sounding warning
of an intruder or a fire.

% ) g

SWITCH  TIME DELAY  BATTERY
ADJUSTMENT TERMINALS

All circuit connections are made to barrier-
type terminal strip within unit. Time

delay adjust pot determines interval between
time door is opened and alarm sounds off.

Summing Up. The A.P.I. Model 208
Burglar Alarm pertorms as well as can be
expected of professional-type equipment. It
stands hcad and shoulders above “hobby
circuit” alarms and ultrasonic alarms that
cover small areas at high cost, and which
trip when a child gets up for a glass of
water.

The A.P.I. Model 208 alarm is available
only from professional equipment suppliers
and installers. Price of the alarm unit, less
intruder and fire detectors and battery, is
about $60.00. For additional information,
see your local A.P.I. dealer or write Alarm
Products International, Decpt.- TC, 24-02
40th Ave., Long Island City, N.Y. 11101.

A Home Protector Kit consisting of the
208 alarm unit, threc magnetic door/win-
dow switches, and two heat detectors is
available prepaid for $69.95 from Custom
Components Div., Box 153, Malverne, N.Y.
11565. (Additional switches and heat de-
tectors are $3.55 each.) [ ]
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TAMOUS 2ATENTS 2

No. 2,141,059
[ VLADIMIR K. IWORYKIN'S &\
ICONOSCOPE

WHO invented television?

If a “Mr. Television” award were to be
given to the inventor of television, the nomi-
nees for the title would be many indeed.
Seldom has a modern invention evolved
from the efforts of so many far-sighted in-
ventors over so long a period of time. The
list of nominees, to mention just a few,
would certainly include.

® G. R. Carey, a Boston inventor who
designed the first crude television in
1875, using a screen consisting of a
mosaic of selenium cells. each individu-
ally wired to a corresponding electric
bulb:
® Paul Nipkow, who, in 1884, received
a German patent on a TV system based
on a mechanical scanning disc (years
before the age of electronics):
e K. F. Braun, who perfected the cath.
ode ray tube in 1897 and paved the
way for electronic methods of televi-
sion;
® Russian physicist Boris Rosing and
English scientist A. A. Campbell-
Swinton, who independently dcveloped
electronic scanning systems based on
the cathode ray tube, in 1907;
e J. L. Baird, Scottish inventor whose
genius developed the mechanical scan-
ning systems of Nipkow to their high-
est degree of perfection and who de-
vised a color television system in the
1920s;

® Philo T. Farnsworth, American in-

ventor whose research during the
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1920s and 1930s resulted in the grant-

ing of more than 100 patents, many on

inventions basic to modern TV.

High on any list of candidates for the
“Mr. Television” award would be the name
of Vladimir Kosma Zworykin, pioneer of
modern television and inventor of the TV
camera’s “‘electronic eye”—the Iconoscope.

Born in Mourom, Russia in 1889, Vladi-
mir Zworykin received his early education
in his native land, graduating from the
Petrograd Institute of Technology in 1912
with a degree in electrical eng neering. Later
the same year the young scientist traveled
to France to begin his graduate studies in
X-ray research. His studies were cut short
by the onset of World War I and he re-
turned to Russia. where he served as a radio
officer in Signal Corps of the Russian Army.
In 1919, at the end of the war. he emi-
grated to the United States and became a
naturalized citizen in 1924.

During his studies at the Petrograd In-
stitute, Zworykin worked under Professor
Boris Rosing—one of the rare scientists of
the day who believed that television was
more than just a science fiction dream.
Under the influence of Professor Rosing,
Zworykin became convinced that the key to
television was not in the mechanical system
of Nipkow, but in a yet-to-be discovered
electronic system based on cathode-ray
tubes.

Shortly after his arrival in the United
States, Zworykin moved to Pittsburgh
where, as a research scientist with Westing-
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house Electric and Manufacturing Com-
pany, he was able to begin his investigations
in electronic television. By 1923 he had de-
veloped a complete electronic television sys-
tem.

Zworykin’s system incorporated the first
practical  television camera—developed
from the cathode-ray tube. He named it the
“Iconoscope”, from the Greek words
“Eikon™ meaning image, and ‘Skopon”,
meaning to watch. In the original Icono-
scope, the image to be telecast was focused
on a composite plate within the cathode-ray
tube. The plate consisted of a mosaic of
photo-electric material and a thin layer of
aluminum on opposite faces of an insulating
material (aluminum oxide). Zworykin used
potassium hydride as the photo-electric
material. (Later research led to the substi-
tution of more efficient photo-electrics, such
as caesium-silver compositions, and other in-
sulating layers such as mica.) In operation,
each segment of the mosaic consists of a

tiny dot of photo-electric material which
forms one plate of a miniature condenser,
the other plate being the thin sheet of alumi-
num. As the image to be telecast is focused
through the TV camera lens onto the photo-
electric mosaic, a pattern of charges cor-
responding to the visual image is created.
The pattern is “scanned” by a beam of elec-
trons from the electron gun in the neck of
the tube.

Zworykin applied for a patent on his
television system—including the Iconoscope
—in 1923. Other television researchers
claimed similar inventions and a series of
legal proceedings followed, to determine the
true inventor. After fifteen years of legal
proceedings, Zworykin was determined to be
the first inventor and his patent was allowed
to issue. U.S. Patent No. 2,141,059 covering
his fundamental discoveries of the early
1920s was finally granted on December 20,
1938.

The Iconoscope—key to the early de-
velopment of television—has been replaced
to a large degree by more efficient camera
tubes. However, it is still used for a number
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(Continued on page 97)
¥ é

Oy

T

On December 29, 1923, V.K. Zworykin applied for a patent on a complete and operable
television system employing his iconoscope. This schematic accompanied his request.
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HAITI might just be the strangest country
anywhere on the DX scene. its three best
known stations are 4VB (La Voix de la
Révolution Duvaliériste), Radio Lumiere
(4VU), and 4VEH. As it happens, 4VB is
spokesman for the regime headed by *Papa
Doc”’ Duvalier, not only the bloodiest dic-
tator in all Latin America but also reputedly
a voodoo priest. Both 4VU and 4VEH, in
contrast, are Christian missionary stations.
Despite their differences, all three have
gotten along together very well during the
past few years with one major exception.

But let's start at the beginning—with
4VB. This one has become famous for
French and Creole folk songs praising Papa
Doc, on-the-spot broadcasts of 'live” exe-
cutions, and constantly switching frequen-
cies. However, during an unsuccessful in-
vasion of the republic (apparently launched
from the Bahamas) on May 20, 1968, La
Voix appeared on 6103 kHz. It has since
varied not more than a few kHz from that
spot, though it is logged outside Haiti only
on rare occasions. Explanation is an erratic
and short schedule. When it is on, 4VB's
sign-off often comes as early as 1800 EST
(which is around sunset in Port-au-Prince).

in fact, with the exception of those two
missionary stations (both financed and
controlled by non-Haitians), all Haitian
broadcast activities have steadily declined

: .- by C. M. Stanbury, I
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since 1968. But this of course makes Haitian
loggings all the rarer.

Rebel Radio. Prior to the attempted in-
vasion. R. New York Worldwide aired a
series of rebel programs to Haiti in French
and Creole under the alias La Voix de
I'Union Haitienne Internationale  (0600-
0630 EST on 15265 kHz). The broadcasts
continued for a time even after the invaders
had been routed, though therc was some
jamming. presumably from 4VB, in the form
of distorted Latin American music.

A few months after this counter broad-
casting commenced, the rebel programs
from R. New York Worldwide ceased.
Whether this was due to the jamming. the
general stagnation in Haitian broadcasting,
or an overall reduction in ‘Caribbean
clandestine radio activities remains to be
seen. In any event, 4VB does go down in
history as perhaps the only Latin American
broadcast station outside of Cuba to ever
be used as a deliberate jammer.

"As for the four privately owned {(com-
mercial) Haitian stations currently active on
the SWBC bands, they, like 4VB, scem to
also be on reduced schedules with only
limited nighttime broadcasts. (Sce our chart
for details on call letters. frequencigs, etc.)
At last check, however. all four were verlfy-
ing those few DX reports they do receive.

Station 4VEH. It was also the Bahaman-
based invasion that caused the one brief rift
between Papa Doc and those missionary
stations or, to be more precise, between the
Port-au-Prince government and 4VEH at
Cap-Haitien. Becausc of their Bahaman
starting point, the invaders landed in North-
west Haiti, very close to Cap-Haitien

SZE'S GUIDE TO VOODOO RADIO
kHz Call Station Location Time (EST)
1035 4VEF ‘“4VEW" Cap-Haitien 0500,
2000
1145 4VAB R.Caraibes Port-au-Prince 1888
2
2410 4VU  R.Lumiére Les Cayes 0500,
evening
2450 4VSO “4VEH” Cap-Haitien 0500,
2000
4940 4VM Radiodiffusion Port-au-Prince 0600 .
Haitienne
5040 R.Valparaiso  Port-de-Paix 1888
2
6035 4VAB R.Caraibes Port-au-Prince  1900- .
2000 o
6103 4VB LaVoixdela Port-au-Prince 1800
Révolution
Duvaliériste
6195 4VHW R Haiti Port-au-Prince 0600
9770 4VEH “4VEH” Cap-Haitien 0700,
1830
11835 4VE) “4VER" Cap-Haitien 0700,
1830
Though monitoring reports (on 6120

kHz) indicated that 4VEH carried on with
normal programming during this conflict,
Papa Doc decided that 4VEH had somehow
helped the invaders and put them off the
air for a time. However in a month or so
the “misunderstanding™ was resolved and
4VEH returned to the air.

While 4VEH at times enjoys a worldwide
audience on such frequencies as 9770 and
11835 kHz, in the U.S. and Canada it's
more easily heard on 1035 kHz in the
standard BCB and 2450 kHz in 120-Meter
territory. Best time to try for either of these
channels is at 0500 sign-on and again around
2000 EST. It should be noted that while the
whole Cap-Haitien operation is known as
4VEH. each transmitter is also assigned its
own set of call letters. For example, the rig
on 2450 kHz identifies as 4VSO, while the
one on 1035 is known as 4VEF.

(Continued on page 96)
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QSL from Haitfian station
4VEH, transmitting in 31-Mefter
band. Station calls itself

the evangelical voice of

Haiti; card contains quofe

(in Spanish) from Psalm 119.
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Dip all the way down to a low, low 80 kHz with
a regen receiver that’s as mod as its IC innards!

by Charles Green W6FFQ

ROM the earliest days of radio the long wave band of the

spectrum has been used for weather forecasts, naval and
commercial CW communications, and aircraft beacons. Since
many CW transmissions in the LF band are hand-keyed, listen-
ing to them is an ideal way to improve your ability to copy CW.
SWLs can find a new interest in logging aircraft beacons and
other LF stations.

Our easy-to-build, integrated circuit (IC), low frequency
(LF), regen 'receiver tunes from 80 kHz to 420 kHz covering
the most active portion of the long-wave band. Two plug-in
coils cover the span of LF frequencies; a third plug-in coil
covers the standard BCB to provide a dual-purpose receiver.

The output of this all-solid-state receiver is of sufficient
level to drive either high- or low-impedance headphones or a
small speaker. Construction has been simplified and the 6-volt
lantern-type battery provides power for a long period of oper.
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ating time before requiring replacement.

How It Works. Signals gathered by the
antenna are fed to the receiver via input
jack J1 to the primary winding of L1, the
plug-in coil. The secondary of this coil is
tuned by C2 and coupled to the input of one
half of IC1 via C3. The signal is detected
and fed to the input on the second half of
IC1 via C6. Regeneration is effected
through the tickler winding via C4 by feed-
ing a portion of the signal being amplified
in the first half of IC1, taken off at interstage
pin 4. Potentiometer R1 is shunted across
the tickler and limits the amount of signal
fed back into the tickler.

The resuiting signals from the first half
of the IC are coupled as audio signals to the
second half of the IC via C6 and gain con-
trol R3, where they are amplified further
to drive output power transistor Q1. Output
of Q1, which is a low-impedance transistor,
will match speakers of 8 to 45 ohms or
low- or high-impedance

N e

ing leads, our IC/Vamp LF receiver isn't
critical to physical layout. You should, how-
ever. employ normal good wiring practices
in building it. We suggest you follow our
layout as shown in the photos to simplify
construction. .

All components, except for tuning ca-
pacitor C2, audio level control R3, regenera-
tion control R1, and the socket for plug-in
coil L1, are mounted on a 2 x 2% -in.
piece of perfboard. We used push pins to
provide easy soldering” of connections as
well as for better mounting support plus a
means to allow easy replacement of a part
should it become necessary. The chassis base
and front panel are made from Ys-in.-thick
tempered hardboard (Masonite).

Wooden blocks, 12 -in. square running full
width, are cemented to the front and rear
edges on the bottom of the main chassis
hardboard sheet. These serve as feet to
raise the entire assembly. Exact dimensions
for the hardboard chassis base and front
panel are given in the Parts List.

After drilling the front-panel holes for
mounting R1, R3, and the tuning dial,

headphoneswithout match-
ing transformer.

We’ve powered the IC/ LIA,LIB,
Vamp LF receiver from a Lic B
6-volt lantern type battery PRI - e

that has a greater current
output capacity than D or o D
A cells, and therefore will
operate the receiver for
longer periods of time be-
fore having to be replaced.
Diode DI has been in-
cluded to protect the IC
and transistor Q! from
damage that could occur
if battery polarity should
accidentally be reversed.
If by chance you have an

COND JW. M| -5495-RF
AC-operated power supply 5 P%I ) PLACED ON COIL FORM amn )T‘
i i SPACED A X. /16 -IN. APAR
that will dehver' 6 volts X, % NEXT TO AND CONNECTED IN
regulated output, it can be % SERIES WITH SECONDARY OF
used in place of the bat- | 7 “l FIRST COIL.
tery specified. % TICKLER
Building It. Since LF A i - o x/ WINDING
circuits are notably unsus- BREfé;PDR'G'NAL

ceptible to stray capaci-
tance and leakage that may
be created by interconnect-

(SEE TEXT)

In making coils detailed
here, remember all wind-
ings run in same direction.

TICKLER
E (SEE TEXT)

6 8 2 4

PLUG IN COIL CONNECTIONS TO
OCTAL TUBE BASES (SEE TEXT)

NOTE:
REMOVE CAPACITOR,
(SEE TEXT) /

GREEN DOT L4
JUMPER FOR oy
BAND C COIL ]
- __=(LIC) ONLY
® ¢ o BOTTOM VIEW OF

JW.MILLER COILS FOR

iE e LA, LIB,LIC.

TICKLER WINDING (SEE TEXT)

LiA) BAND A |5 TURNS 3t 28 ENAM.ON JW.MILLER A-5495-A
LI(B}BAND B 40 TURNS 3+ 28 ENAM.ON J.W.MILLER X-5495-A
LI(C)BAND C 70 TURNS 1t 28 ENAM. (SEE DWG)

LI(C) (BAND C) COIL. MODIFICATION TO JW.MILLER X-5495~Rf

NOTE: 2 EA. X-5495-RF COILS REQUIRED TO FABRICATE LI((C)

BAND A -540 TO {700 KC
BAND B ~ 140 TO 420 KC
BANDC - 80 TO (50 KC (APPROX.- SEE TEXT)

2 NEW PIE WINDINGS (REMOVED FROM A
SE LLER X
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% LIA,LIB, LIC

J
ANT g
PRI SE
cl
o SEp 365 6.8M
GND g 2 = L
Ql 1c-1 005
HEP-246 HEP-592
TOP VIEW BOTTOM VIEW
MTG
HOLE
e chb
NOTE: FEEDBACK-

¥ SEE COIL DWG. REGENERATION

B1—6-V lantern battery (Eveready 510 S or
equiv.) -

C1—-100-pF, 75-V ceramic capacitor (Lafayette
33E69022 or equiv.)

€2—-365-pF variable capacitor (J.W. Miller 2111
or equiv.)

€3—300-pF, 150-V ceramic capacitor (Lafayette
33E21791 or equiv.)

€4—470-pF, 1000-V ceramic capacitor (Lafayette
32E01779 or equiv.)

C€5—0.005-uF, 75-V ceramic capacitor (Lafayette
33E69048 or equiv.)

C6 C7—0.1-uF, 75-V ceramic capacitor (Lafay-
ette 33E69089 or equiv.)

C8—30-uF, 16-V electrolytic capacitor (Lafayette
34E85505 or equiv.)

C9—10-uF, 16-V electrolytic capocitor (Lafayette
34E85463 or equiv.)

€10—0.01-uF, 75-V ceramic capacitor (Lafayette
33E69055 or equiv.)

D1—50-PIV, 1-A silicon diode (Motorola HEP-
154)

IC1—Dual integrated circuit (Motorola HEP-592)

J1, 32, 13, )4, 15, J6—Fahenstock clips (Lafayette
33E71028 or equiv.)

L1A—540-1700 kHz coil (J.W. Miller A-5495.A
antenna coil)

L1B—140-420 kHz coil (J.W. Miller X-5495.A
antenna coil)

J3D+6V 'J41—6V

IC/VAMP LF RECEIVER PARTS LIST

——0J5
SPEAKER

OR
PHONES

ias

HEP-154

DETECTOR =

OUTPUT{  BATTERY +
s 6

1
BATTERY-~

RF INPUT{

AUDIO INPUT 2

L1C—80-150 kHz coil (fabricated from 2 coils,
JW. Miller X-5495-RF—see text)

Q1—Pnp silicon transistor (Motorola HEP-246)

R1—10,000-ohm, linear taper potentiometer
(Lafayette 33E12626 or equiv.)

R2, R4—6.8 megohm, Va-watt resistor

R3—5000-chm, audio taper potentiometer AF
gain control with spst switch S1 (Lafayette
32E22510 or equiv.)

R5—47,000-ohm, Y2-watt resistor

R6—330-chm, Y2-watt resistor t
$1—Spst switch (part of R3)
S01—Octal saddle socket for plug-in coils I

(Lafayette 32E20951 or equiv.)
1—1%-in. dia. vernier dial (Lafayette 99E60311

or equiv.)
1—-5 x 5 x Y-in. piece tempered hardboard E
(Masonite or equiv.) i

1—5 x 2% x %-in. piece tempered hardboard
(Masonite or equiv.)

1—1% x 2 x "16-in. sheet aluminum for bracket

1-2% x 2%e-in. piece perfboard for circuit
board (Lafayette 19E83139 or equiv.)

Misc.—Knobs, perfboard and push-in terminals,
Ya-in. spacers, Ye-in. square wood strips,
solder lugs, plastic sleeving, hookup wire,
hardware, octal tube bases for plug-in coils,
rub-on letters (Datak or equiv.) etc.

mount the dial on it. Next drill holes in the
chassis base for mounting the plug-in socket
for L1, the perfboard and antenna, battery
and speaker terminals. Then cement the
wooden blocks to the bottom of the chassis

AUGUST-SEPTEMBER, 1970

and cement the front panel to the wooden
block on the front edge.

Put this aside to allow the cement to dry
and make a 12 x 1% -in. mounting bracket
from scrap aluminum with a Y%2-in. foot,
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bent at a right angle to the main support.
Drill the bracket to fix mounting holes on
the tront of C2 and the holes in the Y2-in.
foot, to muatch thosce drilled in the chassis
basc for mounting the bracket. Make holes
in the foot oversized to allow slight align-
ment adjustments to ensure freedom of dial
rotation when tuning capacitor is fastened
to dial.

When cement has thoroughly dried.
mount the capuacitor looscly to the chassis
and tighten set screw locking capacitor shaft
to dial drive. Rotate dial through its com-
plete excursion to check for binding. I
satisfactory, tighten bracket to chassis.

If cement requires more drying tume. go
on to the perfboard assembly before adjust-
ing dial and tuning capacitor positioning.
Insert push pins as shown in photos, mount
parts on them, and solder them in place.
Great care should be taken not to apply too
much heat to the leads of IC1 and Q1. We
suggest you usc an alligator clip on cach of
the lcads of the solid-state units to act as a
heat sink while soldering these units onto
the perfboard. The IC is sunk into a hole in
the perfbourd, bottom-side up. with its lcads
fanned out to surrounding push pins.

Except for Q1. which is fastened top-side
down with a short bolt and nut that also
acts as a heat sink. all parts are sclf-
supporting on their leads. Interconnecting
leads should be as short and direct as pos-
sible. You may want to place them on the
bottom of the perfboard and solder to tabs
of the push pins. This makes a neat sub-
assembly.

< Rl
C6 ICt DI R4 C7 RS

This bird’s eye view shows where all parts
are lacated on perfbaard. Base cannections
for IC1 and Q1 are shown in schematic.

Use Y4 -in. spacers to raise the perfboard
from the chassis base and Y2-in. spacers to
raise the socket for L1. You may have to
bend or cut off some part of the socket lugs
1o keep socket clearance within the Y2-in.
spacing afforded by its mounting spacers.

Be a Coil Maker. The only construction
work left is the making of the plug-in coil
L1 [there arc actually three—L1 (A), LI
(B), and L1 (C)]. Coils are fabricated
from standard commercially-wound coils to
which tickler windings are added by slipping
them over the top of the coil form. Tickler
for coil L1 (A) covering the BCB (540 to
1700 kHz) is 15 turns of #28 enameled

In addition to showing neat
coil rack described in text,
we've located all other parts
not mounted on perfboard.
Though layout isn’t critical
this one conserves space and
makes for an efficient low-
band receiver, so why not use
it? You'll be pleasantly sur-
prized at how well it works.

SCIENCE AND ELECTRONICS



wire wound in the same direction as the
other windings of the coil. Coil L1 (B)
(140 to 420 kHz) tickler is 40 turns of #28
enameled wire, added with same precautions
on direction of winding mentioned above.

Coil Lt (C) has other modifications in
addition to the tickler, which, in this case,
is 70 turns of #28 enameled wire. You’ll
need two of the Miller X-5495A RF coils
specified in the Parts List. The second one
is your source of supply for the two addi-
tional pi-windings needed to modify the coil
you must fabricate for L1 (C). Be sure the
additional windings arec added so that the
direction of the turns is the same for the
additional windings as are the windings of
the coil being modified. This same caution
should be heeded for the tickler coils you'll
wind for these coils.

One other modification is required: re-
move the capacitor installed by the manu-
facturer between connections A and B on
each of the coils. Also, on L1 (C) only,
add a jumper from pin 4 to pin 5 on the
octal tube base in which the coil is mounted.
Adjust all coil alignment screws so that they
extend about Y-in. above the top of the
coil form.

All three coils are each mounted in a
separate octal tube base to facilitate plugging
them into the receiver. Solder heavy bare
copper wire to cach of the coil’s connectors,
leaving the wires long enough to extend
through relevant tube base pins. After
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soldering them to the coil, insert these wires
in their respective pins in the base and push
this coil assembly as far down into the base
as possible to ensure a rugged coil mount.

Clean out all old cement and pieces of
glass from the tube base, and clear all of
the pins of solder. When a coil has becn
properly placed in its tube base, solder the
lead wires to the tube pins and cut off excess
lead wire and solder so that the completed
assembly can be easily inserted in an octal
socket. See details on the coil modifications
in the accompanying drawing.

You may want to make the attractive,
useful stand shown in the photo to hold the
plug-in coils when not in use. It’s easy to
make. Drill three holes, Y% -in. in diameter,
in a 1¥2 x 3% x %-in. wood block and
countersink them to a depth of Y4 -in. with a
1V8-in. diameter hole. Cement a piece of
1g-in. hardboard over side not counter-
sunk and you have your coil stand. You
may have to ream the holes slightly if the
coils fit top snugly.

Checkout and Operation. Before connect-
ing the battery, check all wiring and double
check for correct. polarity of diode and
electrolytic capacitors. :One thing to bear in
mind is that for best LF reception you need
a long antenna mounted as high as possible.
The exact length isn’t nearly as critical for
LF reception as for uhf and vhf reception.
Also, for best reception you need a good

(Continued on page 98)
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From opening photo and a quick glance at schematic you might guess the Low Bander
will only operate phones. Actually we drove speaker at a fair audio level.
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ReMDE W7DQS

by MARSHALL LINCOLN

The Noose Is Getting Tighter

WHEN you sit down to your ham rig for
an evening of operating, do you now get
the feeling that there’s a loop of rope
around your neck, and somebody far away
is pulling on it?

I sure do, especially after our “friends”
on the Potomac, the good ol’ Friendly
Candy Company, dropped one of the big-
gest bombshells of the century on the whole
radio industry, including ham radio. Then
they followed it up with a second attack
aimed specifically at certain ham radio tech-
nical advancements.

The big blast, as you probably realized,
was the new super stupendous increase in
license charges. The second blast was one
which has gone unnoticed by everyone ex-
cept one particular group of hams involved
—and they’re boiling mad, with good
reason, for it betrays much they have ac-
complished in recent years while the FCC
was setting on its thumbs.

To take first things first, the new schedule
of license charges, and the so-called “reason-
ing” behthd them, reads like something right
out of the secret files of a power-mad
dictator. Most hams probably aren’t aware
of the whole scheme which the FCC has
hatched: up, and so they don’t realize what
a monster is breating fire down our necks.
They are inclined to think of the $9.00
charge for a ham license application or re-
newal as an irritation, but little more.

However, the implications of the new set
of FCC charges which covers the industry
like a cast-iron bed sheet present a real
threat to hams. Anything which restricts the
electronic industry has side effects which
hurt ham radio, and these new license
charges will restrict the electronics industry
—and threaten its future—like a gang of

Chicago hoodlums turned loose at a ladies
garden party.

Arrogant and Defiant. If you can get hold
of a copy of the full FCC proposal, which
touches all facets of radio and TV activity,
and study it in-detail, you will come right
up out of your chair and go through the
roof. You will be downright stunned by the
arrogant, defiant attitude toward all radio
communications activity displayed in this
barrage of bilge known officially as Docket
18802, Notice of Proposed Rule Making.

To get the full impact of what the Feds
are doing to us, we must briefly review what
has happened.

Back in 1963, the FCC concocted a
schedule of charges for various licenses.
Before that, there was no charge for ham
tickets, commercial operator’s licenses, and
pilot’s radio licenses, among many others.
The FCC always has called these “license
fees,” but T maintain they actually are addi-
tional Taxes. The Feds don’t like to hear
that word, because there’s a little item in the
U. S. Constitution that says only Congress
can levy taxes, and these license charges
certainly didn’t come from Congress.

Object of the original set of license
charges was to recover part of the cost of
operating the FCC from the individuals,
groups and industries which use the FCC’s
services, rather than have all taxpayers foot
the entire bill. There are arguments you can
make on both sides of that issue, but the
Feds only listened to the arguments which
supported their side.

Two Big Flaws. The original set of license
charges might not have been so bad, except
for two items: First, the money paid for
radio licenses does not go into the FCC's
operating budget. Rather, the FCC deposits

ScieNce AND ELECTRONICS
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this money in the U. S. Treasury general
fund. Then the FCC goes to Congress each
years to ask for whatever money it feels it
needs to operate. There has been no indica-
tion that the amount of money paid each
year by all types of radiomen ever was
considered in setting the FCC budget.

And second, the license charges have no
relationship to the amount of work the FCC
does in each radio service. For example, it
seems to me that if hams pay in a certain
amount of money for their licenses, they are
entitled to have a proportionate amount of
the FCC’s time and energy spent on services
for hams, such as license exams and moni-
toring and enforcement efforts. Has this
been done? Haw—in a pig’s eye!

So, you see the original license charges
were merely a scheme for the Federal gov-

ernment to collect additional money from
the electronics industry, both hobby and
professional. The entire cost of operating
the FCC still is paid by that good ol' No. 1
sucker, the U. S. taxpayer.

Now, though, after having gotten away
with this racket for nearly seven years,
Uncle has hatched a new scheme, and it's a
dilly! The idea now is to collect the entire
cost of operating the FCC from the radio
and TV industry! And the way they decided
to do it is really a hair-raiser!

FCC ““Work”” Doesn’t Count. The new
charges are not based basically on the
amount of work which the FCC would
spend on that particular type of radio
service, but rather on the “value to the
user” of that type of radio usage! In other

(Continued on page 99)

When it first appeared, the Heathkit HW-16
novice CW transceiver was described in
Ham Traffic as a handy and well-designed
piece of gear for the beginning ham. That’s
still true, but there're a few modifications
you can make to improve it still more. First,
rewire the audio output connections so they
are hooked up as shown in this wiring dia-
gram. This will allow you to have full audio
volume in your headphones, no matter

whether you have a speaker plugged in.
When wired according to Heath's directions,
you lose audio in your phones unless you
have a speaker connected, even though the
speaker is muted. Second, after you get your
general ticket, you'll want to do most of
your transmitting on the same frequency as

More From Heathkit’s HW-16 Novice Transceiver

the station you're working, so disconnect
one lead of the neon bulb used in the os-
cillator which provides the keyed tone in the
receiver when you’re sending (see photo).
This will allow you to hear your own trans-
mitted note in the receiver, which always is
good CW operating practice. The neon bulb
oscillator is handy when working as a novice,
because you often must transmit on a fre-
quency different from the station you're
working, but after that is over, it can be a
nuisance. By leaving one of the bulb’s leads
connected, you can easily restore the neon
bulb oscillator if you want to. You'll also
find it handy to remove and discard the RCA
phono jack used for an antenna connector.
and replace it with a conventional SO-239-

PHONE

JACK
o T4

R70

SPEAKER
JACK

type female coax connector, which will
match the standard coax plugs ordinarily
used for antenna feed lines. Also, adding a
metal panel, drilled with lots of small holes
for ventilation, to cover the open buack of
the cabinet would be a good idea, for safety,
for RF shielding, for protection of the ex-
posed components, and to keep out at least
a little dust. Drill holes in the flange around
the rear of the cabinet, and attach the rear
panel with sheet metal screws.
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VT Control

Below—here’s television timer in dl its glory.
Parents are sure #o lock it ‘'n’ pocket key.

THE Pied Piper of Hamelin
burst upon America’s living-
room scene some 22 years ago,
tootling his fantasy song loud-
est to the family's young. To
this day his loyal following still
hums his tune with glassy-eyed
attention.

Saturday morning activity
around your home tells our
tale. You’re sure to see the
brood plopped before the boob
tube fantasizing along with,
say, animated gorillas saving
the whole world from lesser
animal life. And every seven
minutes, when this glass-and-
aquadag Pied Piper clobbers
your kiddies with hard-sell.
watch as they mimic the barker o
down to his very convincing

“be the first on your

block”’ routine. Certainly the
TV doesn’t influence a young S
person during all of his daily
activities, but its opiate effect
is clearly mirrored in him as
he passes through a store and
spies a product heavily hawked
in his direction.

Father informs his prepossessed offspring that there will
be no daddling with timer. But kids seem unaware of him.

ScIENCE AND ELECTRONICS



for BT Addicts

Left—engaged with TV’s afternoon academe, young folk
mime Rodin’s The Thinker. Bo#om—timer top hides TV plug.

Television addiction worries
many parents. They now belicve
that the answer lies in a little
black box which sits atop the
TV set. D. G. Noiles, an enter-
prising mechanical engineer
living in Connecticut, set upon
his Yankee ingenuity to try his
hand at correcting the na-
tionwide Johnny-sits-'n’-stares
problem. He concluded that
the amount of time a child
spends before the TV can be
pre-decided by parents and
controlled automatically by his
device.

The TV’s wired into the
box, set for the specified
amount of viewing time, then
locked. When your little bug-
ger's viewing time has been
used up, the monitor will
switch off the set, and it can't
£o on again. until the next day.
The idea, if not new, is cer-
tainly novel. As the box forces
the child to improve his view-
ing dlSC.l'etlon, he’ll need less Dad holds key to TV timer. Little miss’s miffed ‘cause
View Time control for Boob 0w she’s got more time for homework, other un-TV doings.
Tube addiction. ]
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Repairing or refinishing
any kind of furniture

l' You need The Furniture Doctor —
George Grotz's famous, encyclopedic
compendium of practical information
. . . with easy-to-follow directions and
tricks of the trade that use commonly
available materials . . . all presented
with more than 90 illustrations and the
author’s usual hilarious anecdotes in
the Yankee manner! Hardcover, $5.95

[

32 easy ways to get out
of refinishing
4' You'll find them in Decoratingé

Furniture with a Lintle Bit of Class, [
together with some cheap ways to fur-

nish an apartment in a hurry out of a E Ey Grorge

Goodwill store, a Salvation ArmyE
emporium, or a St. Vincent de Paul |
Society; faking techniques; lazy man's
tricks of the trade; and some extra stuff
thrown in. $1.95 |

Want to refinish the quick 7

and easy way

2' Instant Furniture Refinishing and
Other Crafty Practices is for you. It's
newer and bigger than Grotz’s own
From Gunk to Glow — with profes-
sional trade ‘“recipes” organized for
amateur craftsmen, including how to
get a “new look” without refinishing;
how to remove pamt cheaply and eas-
ily; bow to “antique.” $1.95

Fopege frate
Ingtant

Furniture
Refinishin

Looking for antiques in
the middle-price-range

5' Antiques You Can Decorate With
is the Furniture Doctor’s own practical,
Yankee-shrewd guide to what they are, ;
where to find them, how much to pay §
for them, how to refinish, and how to
avoid fakes. With 400 drawings that
cover the whole gamut of old pieces,
from beds to wall things.

Hardcover, $4.95

Staining, shellacking,
varnishing or waxing

3' Using bleach, linseed, lemon oil,
or polish? Grotz's Staining and Finish-
ing Unfinished Furniture and Other
Naked Woods is the one eye-opening,

pioneering manual that tells the truth §

about using them all — which to use,
when, how to prepare surfaces, and
how always to.get that expensive, qual-
ity, finished look. $1.9

In the market for
Victorian furniture

6' The New Antiques: Knowing and 3
Buying Victorian Furniture is the one,
up-to-date, illustrated guide that will
help you identify, appraise, and refinish
American Victorian furniture. Covers
Gothic, Renaissance, Art Nouveau, all
other important styles. Includes up-to-
date Price Guide on all pieces.
Hardcover, $5.95 @

THE FUR
DOCTOR
HAS THE
ANSWERS!

- — — —~MONEY-BACK GUARANTEE! — — —
Science & Mechanics Book Club
01-106
229 Park Avenue South, N.Y,, N.Y. 10003
Please send me the books by George Grotz, the
. Furniture Doctor, checked below. 'm enclosing
4 my check or money order for the price of the
books (plus 25¢ shipping charge if my order
totals less than $4.95). I understand | may re-
turn book(s) ordered within two weeks for a

full refund if not completely satisfied.

|

I

I

|

|

|

1

|

| 0159 [O2.(1.95 O 3.($1.95)
I [O4 195 [O65. (%495 [ 6. ($5.95)
|
|
|
|
|
|
|
L

5 §R
Molly Malone
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10 Reasons why

RCA Home Training is

your best
investment

forarewarding

career

in electronics:

LEADER IN ELECTRONICS
TRAINING

RCA stands for dependability, integrity
and pioneering scientific advances. For
over a half century, RCA Institutes,
Inc., has been a leader in technical
training.
RCA AUTOTEXT TEACHES
ELECTRONICS FASTER, EASIER

Beginner or refresher - AUTOTEXT,
RCA Institutes’ own method of Home
Training will help you learn electronics
faster, easier, aimost automatically. -

THOUSANDS OF WELL PAID

JOBS ARE OPEN NOW
RCA Institutes can help you qualify for
arewarding career if you have an inter-
est in electronics. Every year, thousands
of well paid electronics jobs go unfilled
just because not enough men take the
opportunity to train themselves for
these openings.

WIDE CHOICE OF CAREER
- PROGRAMS

Select from a wide choice of courses
and career programs ranging from basic
Electronics Fundamentals to advanced
training including Computer Program-
ming and Electronics Drafting. Each

ACCREDITED MEMBER National Home Study Councit

Tonstruction of Oscilloscope.

Transistor experiments
on programmed breadboard —
using oscilloscope.

‘Career Program begins with the amaz-
ing AUTOTEXT method.

SPECIALIZED ADVANCED
TRAINING
For those working in electronics or
with previous training, RCA Institutes
offers advanced courses. Start on a
higher level. No wasted time on mate-
rial you already know.

PERSONAL SUPERVISION
THROUGHOUT

All during your program of home
study, your training is supervised by
RCA Institutes experts who become
personally involved in your efforts and
help you over any “rough spots™ that
may develop.

VARIETY OF KITS, YOURS TO KEEP

At no extra cost, a variety of valu-
able specially engineered kits come with
your program—yours to keep and use
on the job.

TRANSISTORIZED TV KIT AND
VALUABLE OSCILLOSCOPE

You will receive in most carecr pro-
grams a valuable oscilloscope. Those
enrolled in the TV Program or courses
receive the all-new Transistorized TV
Receiver—exclusive with RCA. Both arz
at no extra cost.

Construction of Multimeter.

TWO CONVENIENT
PAYMENT PLANS

Pay for lessons as you order them. No
contract obligating you to continue the
course. Or, you can take advantage of
RCA’s convenient monthly payment

plan.
1 RCA GRADUATES GET TOP
RECOGNITION

Thousands of graduates of RCA Insti-
tutes are now working for leaders in the
electronics field; many others have their
own profitable businesses . . . proof of
the high quality of RCA Institutes
training.

RCA INSTITUTES, inc.

Dept. 764-008-0, 320 West 31st St
N.Y., N.Y. 10001

Canadlans: These same RCA courses
are available to you in Canada. No
postage. No customs. No delay. Your
inquity will be referred to our school
in Canada.

All courses and programs approved
for veterans under new G.l. Bill.

CLASSROOM TRAINING ALSO AVAIL-
ABLE. FREE CATALOG ON REQUEST.

RCA INSTITUTES, inc.

Home Study Dept.764-008-0
320 West 31st Street
New York, N.Y. 10001
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If Reply Card Is Detached—Send This Coupon Today
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I must go
down tothe

seaagain,
the dirty

polluted sea!

HE quiet atmosphere that reigns at the
Long Island University’s Mitchel Cam-
pus . Marine Laboratory located in East
Meadow, New York, would never suggest
the important work in oceanography that
goes on there, and how the future of our
existence depends on what studies and re-
sults will be found there. Nor does the pub-
lic know how important every trip is that
the little Lucayo, the lab’s oceangoing 56-
foot research ship makes, as it slips quietly
out of its berth at Oyster Bay. The 29.ton
vessel collects data and samples on the ma-
rine life that surrounds the area.
We are all becoming aware of the dan-
gers of water pollution. Many rivers and

Aboard the Long Island University’s
Marine Science Boat Lucayo scien-
tists check the offshore waters near
Oyster Bay, Long Island. The ship,
built as a charter vessel for Bahama
Island hopping, was donated to the
Marine School for research pur-
poses. With diesel engine and sail,
this little craft is ideal for cruising
close to shore or for deep-water
testing. Prof. Uzzo (right) prepares
a device for sampling water at shal-
low depths. Called the Van Dorn wa-
ter sampler, it is one of the most fre-
quently used instruments in marine
biological studies. A student (left)
aboard the Lucayo reads and re-
cords temperatures of water sam-
ples taken at the surface and at
various depths. Measurements are
very critical because water pressure
below surface must be compensated
for, or readings are meaningless.

SCIENCE




lakes now beyond the pollution stage and
entering the poisonous stage are infecting
the sea and its waterways and bays. The
marine organisms (nekton, plankton, and
benthos), those that swim, float, and those
that live on the bottom of the water, are
slowly being poisoned by man. M is important to maintain sea coaditiens
The average person gives little thought to  in the laboratory while investigating fish
how important sea and other water life is  7d performing experiments. Here, a marine
to our survival. Taking for granted all that ienfist takes the water femperatur= of one
comes from the sea, there is small concern °- 'he experimerdal tanks. Their rig'd
about when it may run out. Man pours m"f,r-OI ;?Ch.}quef e amaieurafm”um
waste into the rivers and lakes, polluting the B e PR SRS E RS
main arteries of the ocean and some day
will kill every living creature in the sea. It
may seem impossible now, but there are

o
Dr. Masaru Fukiya (above and right) is a scien-
tist from Japan visiting the Mitchel Lab. In a
way he is close to home since he uses a Sony
and other elecironic equipment to
e SH, sior of fish that have minute elec-
4 "‘dy{/; to their body surfaces and fins.

Q.
Avcusrs cfﬁ’o’ BER, 1970




One way to check marine growth is to use
radioactive “tags’” in the food cycle. Then,
electronic circuits measure isotope emissions.

lakes and rivers that are not only unhabit-
able for fish and marine life, but even man
cannot go ncar them for fear of being poi-
soned. As one graduate student put it, “The
sca was once thought to be the future con.
veyor of the needs of our growing popula.
tion, but now it is no longer what potential
the-sea- may have for the future, but saving

At#he lab a student-performs simulated deep
sea experiments up to 3000-ft depths. The
conirol panel looks like NASA designed if.

what is left from destruction.”

Here at the Mitchel Ficld Lab students and
scientists are doing what they can to pre-
vent our age from being robbed of the
riches that lic in the treasure houses of the
waters around this planet. But they will also
need the help of an aware public as well as
more funds. il |
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- Zap off those
pesky commercials
with the flick of

your trusty flashlight

by Steve Daniels, WB2GIF

Are yeou one of the multitude of TV listeners and lookers who’s
ready to reach for a baseball bat every time your intelligence is
insulted by one of those great commercials conceived by the Madison
Avenue Boys? Do you suffer whenever you're told that Utra Swipe
Toothpaste gives you sex appeal? Have you had your fill of White
Knights, White Tornadoes, and White Enzymes? Then you're ready
and eager to use our FlashSwitch.
What isit? A solid-state switcher that lets you relax in your favorite
. easy chair and, with the flick of a flashlight, silence your set
whenever an offending commercial starts to sound off. A second
flash restores the program when you’re ready to listen again.
Sure, over the years a number of different types of sound silencers,
or commercial silencers, if you prefer, have been foisted on the
TViewer. But then, we're all interested in applying and trying new
circuits and ideas.
. In poring over the latest Radio Shack catalog recently we ran across
their bargain package of three on/off Dynaquad control rectifiers
for $1.19 per package. Never one to pass up a bargain, we pondered
on how to use these solid-state switching transistors in a novel
application. Why not a photocell-operated, bi-stable
switcher to kill TV commercials?
How It Switches. No doubt you wondered what in the world is the
=N ve-mentioned Dynaquad? Basically a Dynaquad is a bi-stable
se conductor that has three or more functions within its four or
mI:r semiconductor layers. It can be switched from off to on or
1970 75
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Flash Switch

from on to off. Essentially it's similar to a
triac, a 4-layer pnpn device that, by having
the two pn pn structures arranged in oppo-
site directions, provides for its bidirectional
electrical characteristics. It turns orn and
latches in the on state when it’s base-biased
negatively and can be turned off when base-
biased positively.

We’ve employed two photoconductive
cells to produce the bias voltages for switch-
ing. A sensitive relay in the collector circuit
is energized when light from a flashlight illu-
minates PCI, which develops positive bias
to stop conduction, thus de-energizing K1
and connecting the speaker’s voice coil. By
shining the flashlight beam into PC2, nega-
tive bias is developed. Transistor QI now
conducts, K1 is energized, and the voice coil
is disconnected from the output transformer.

Each time the flashlight is flashed into the
relevant photocells, the speaker is either dis-
connected or connected, depending on
which photocell is illuminated. Note that
we used a relay with spdt contacts that
switches the output transformer to a 20-
ohm Joad resistor whenever the spcaker
voice coil is disconnected. Without this load
resistor the amplifier can be permanently
damaged whenever the voice coil of the
speaker is disconnected. particularly if the
audio amplifiier is transistorized.

Note also that we connected the relay
contacts so that when the relay is not ener-
gized the speaker is connected to the output

transformer. This avoids the necessity of
having to excite a photocell whenever you
do want to listen. Or, if trouble should de-
velop in the switcher, you still will be able to
listen to the set without having to operate
by-pass switches or go into a major rewiring
to remove FlashSwitch from the circuit.

Making It. We housed FlashSwitch in a
black plastic utility box with a removable
solid metal cover, in order to reduce to a
minimum stray reflections within the box
that could spuriously excite the photocells.
To further ensure light shielding, we used a
black plastic tube to direct light beams to
PC2 (the plastic barrel from a standard
phone plug will do nicely). Photocell PC1 is
about Y2-in. in diameter and is mounted
near the surface of the metal panel. We
used a rubber grommet with a hole about
¥-in. inside diameter to shicld PCI.

Most of the parts are mounted on an 8-
lug tie strip, except for the power switch S1,
relay K1, and the two 9-volt transistor
radio batteries Bl and B2, which are
mounted directly on the housing as shown in
the photos.

In order to secparate PC1 and PC2 as far as
possible and still keep the size of Flash-
Switch reasonably small, we placed them at
the extremes (right and left) of the tie strip.
It's necessary to separate the two cells in
order to be able to direct the flashlight beam
first to one and then to the other individu-
ally so that on and off switching can be ef-
fected. Because this separation is important
for successful operation we suggest you fol-
low the layout shown in the photos even
though the circuit isn’t critical.

Now you see what's inside our
TV-commercial zapper. Only
critical positioning to

worry about is how and where
photocells PC1 and PC2 are
located. Keep them as far apart
within confines of blgck-
box housing as p
on plastic handle, ssible-
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(BOTTOM VIEW)

B1, B2—9-V transistor radio battery (Eveready
216 or equiv.) .
K1—DC relay, 7mA ot 12 VDC, coil resistance
1000 ohm (Sigma UF-1000-G-SIL or equiv.)
Q1—Dynaquad switching transistor (Radio
Shack 276-553, no equiv. available)
PC1—Cadmium selenide photocell
CL504L or equiv.)
PC2—Cadmium  selenide
CL904 or equiv.)
R1—100-ohm, Y2-watt resistor
R2—20-0hm, 5-watt resistor

(Claire.x

photocell  (Clairex

PARTS LIST FOR FLASH SWITCH

S1—Dpdt toggle switch (Radio Shack 275-666
or equiv.)

TB1—3 point screw terminal
Shack 274-345 or equiv.)

1—-3% x 6% x 2-in. black plastic molded utility
box with removable aluminum cover (Radio
Shack 270-627 or equiv.)

2—Battery Holder, Keystone 203P or
optional—see text)

Misc.—Bolts, nuts, solder lugs, wire, solder, 8-
point tie strip, grommets, plastic sleeving or
cap from standard phone plug, etc.

board (Radio

equiv.

. B

Though we made a simple battery-holding
clamp from a Y2-in. wide strip of scrap alu-
minum, you may want to be more profes-
sional. Therefore we've listed a commercial
battery holder in the Parts List.

Testing It. Since the operation of Flush-
Switch is dependent on screening out all
light except the flashlight rays shined di-
rectly at cither PC1 or PC2. you will have to
test it fully assembled.

Turn on S1 and shine a flashlight into
PC2. The relay should pull in and hold even
after turning off the flashlight. 1f the relay
doesn’t pull in when the light ray strikes
PC2, in all probability the Dynaquad (Q1) is
defective. After all, at this price they can’t
be individually tested before shipment. In
fact, it might be a good idea to try out all
the ones you bought. You may find one or
more better than the one you happened to
wire in the first time.

Once you get relay Kl to pull in when
PC2 is exposed to the flashlight. shine the
ray on PC1. The relay should drop out. If it
doesn’t, back to the routine of trying an-
other Dynaquad! Now that you have both
photocells energizing and de-energizing re-
lay K1, see how far away vou can get with
the flashlight.and still operate the unit. It
should work wegll up to 15 feet away.

1970 oo

Turn off or de-energization of K1 is less
sensitive than turn on. You may have to en-
large the hole in the grommet shielding it
to let in more light for maximum sensitivity.

Installing FlashSwitch. In order to hook
up FlashSwitch to your TV all that’s neces-
sary is to break one of the leads between the
speaker voice coil and the set's output trans-
former, as shown in the schematic. Make
certain that the transformer is connccted to
FlashSwitch terminals 2 and 3. This is nec-
essary to cnsure that the load resistor built
into Flush Switch will always bc connccted
to the transformer whenever the speaker is
switched off.

Enjoying It. Now that your FlashSwirch
is completed and hooked up to your TV sct.
sit back and relax. With your trusty flash-
light in hand, you can forevermore enjoy
the programs without those annoying com-
mercials dinning in your cars.

It you find FlashSwitch is hard to turn
off, interchange the batteries. After starting
off with new batterics having cqual voltage
it's possible that lower emitter ¢l voltage
on Q1 will make it harder to turn off, if. by
chance, B2's voltage drops faster than Bl's
in normal use. Reversing the battery in posi-
tion B1 for B2 may restore case of switching
off. If not, use a fresh battery for B2. n
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Thousands of years ir formasion, the
stalactites in a Virginia tavern are now
being put to use: as “pipes” for ¢ majestic
underground organ. It all began a few years
ago, when musician/engineer L=land W.
Sprinkle was touring the 6d4-ace Luray
Caverns. During the tour he saw a guide
strike one of the cave's stalactites to
demonstrate its ability to give off sound.
The tuneful vibration which follcwed and
filled the chamber gave Sprinkle the idea
which—some years and many thotsands of
dollars later—has culminated in the world's
most unusual organ: the “Stalacp pe.” Ba-
sically, music is produced by rubber-tipped
plungers striking stalactites that have been
carefully selected for their pitch znd tone.
The plungers, electrically powered and elec-
tronically controlled, can b2 actuated in one.
of two ways: manually, by playing the con-
sole; or automatically, by turning an end-
less belt which is programmed to activate-
the proper solenoids in Proper saquence.




Mechanical and Electrical
failure can be predicted by

PERHAPS fortunately, nature provided man
with only limited hearing—roughly in the
region of between 16 cycles and 20,000
cycles per second. Thus man does not hear
the rattle of air molecules bumping into each ‘

other in a breeze or the rumble of a grow-
ing trec. Yet there are. such sounds, in fact a
complex universe of sounds above and be- !
low man's range of hearing. It is a wonder
that more human eavesdropping has not | {
taken place in these herctofore supposedly |

silent regions.

Work now under way in Boeing's aero-
space laboratories clearly indicates that tun-
ing in on this cacaphony of silence may be !
of tremendous benefit to both man and ma-
chine. The Boeing work is the brainchild of

Harvey Balderston, a research specialist in
Boeing's failure analysis laboratory. Balders-
ton reasoned that it might be possible to
hear tiny mechanical defects if some way
could be found to screen out unwanted
noise.

Slowdown. By recording only extremely
high frequencies and then slowing them
down to the range of human hearing, Bal-
derston did screen out unwanted noise. A
bearing with only a tiny scratch on its sur-
face sounds like a lively xylophone solo
when recorded and played back at a slow
speed. A worn hydraulic valve nearing fail-
ure sounds like a flushing toilet. Every op-
erating part, according to Balderston, has its
own unique, high-frequency beat, hiss, or
tinkle which changes as it wiggles and wag-
gles and wears out.

Balderston has listened to the sounds of
life itself. He found that an artificial heart
valve in a human patient had an acoustic
pattern different from a real heart valve. His
work with hydraulic fluid flow indicates
there is a distinct possibility equipment may
some day be developed to listen to the sound
of blood flowing through a patient’s body.
much the way a doctor now listens to a
heartbeat with a stethoscope.

A likely early use of failure detectors
would be to tune in on automobile problems.
Relatively inexpensive equipment could be
developed to attach briefly to a transmission.
engine, or other automobile power equip-
ment. The mechanic then could listen for .. photos courtesy
indications of trouble. Auto makers already Boeing Magazine
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SUUND OF SILENCE

have shown interest in developing this kind
of diagnostic equipment.

The Sound of Failure. Balderston is cur-
rently at the equipment-designing stuge of
his work, piecing together hardware that
could detect the beginning stages of failure
in structural, mechanical, hydraulic, or elec-
trical/electronic systems during normal op-
eration. Balderston has discovered several
important rules for listening to the silent
sounds of failure in the course of his re-
search: 1—ull failures are either the result
of structural defects or chemical contamina-
tion; 2—a defect in one part of a system
sets everything in that system to vibrating:
and 3—the cnergy level of the frequencies
associated with a failing part is ten thousand
to a million or more times higher than nor-
mal resonant frequencies. For example, the
noise energy level of bubbles from leakage
has been found to be an ustronomical three
billion times higher (over 90 dB) than the
level in a good valve.

With this and u few other rules of thumb
to go by, Balderston expects to perfect
equipment that will quickly and automatical-
ly isolate trouble in aircraft and other me-
chanical systems long before there is any
other indication of trouble. A programmed
card would be inserted in the test equip-
ment to check bearing surfaces, for exam-
ple. All bearings could be checked at once,
and a meter would indicate the relative

amount of wear. More important, red-lince
emergency condition could be pre-set on the
card, and if detected noise exceeded i cer-
tain level, a warning light would flash, indi-

: % 7
Balderston listens in on bearing failure.
Wired for sound, bearing sings worried song.

Adding oil to ball bearing just might
improve operation; sounds tell for sure.

cating that one of the bearings should be fe-
placed. As visualized by Balderston, the test
equipment could be made small enough to
be hand-held and, with a change only of the
programmed card, one piece of equipment
could be used to check any number of sys-
tems, whether mechanical, electrical, or
structural.

It's the Level! Sounds audible to man
would not be required for checking most
systems. But when the sounds of failure are
brought into the range of human hearing,
they provide dramatic evidence of the se-
crets being discovered. Especially surprising
is the noise of crack-resistant metal trying to
sew itself into a strong lattice-like structure
to stop a crack from spreading. Slowed to
human hearing range, this sound is a series
of bell-like tinkles.not unlike falling splinters
of glass.

“It is the sound of molecules falling into
stronger structural units,” Balderston ex-
plained.

Perhaps the most spectacular proof of the
new failure detection system came about
quite by accident. Demonstrating his tech-
nique to a gfoup of Boeing officials, Balders-
ton sct out to show how a deliberately dam-
aged bearing registered a much higher
resonant frequency than a new bearing.
However, to Balderston’s surprise, just the
reverse happened. The new bearing had a
higher frequency rcading than the dumaged
bearing. Disassembly showed the new bear-
ing had a deep gall across its face, a flaw
actually more severe than that inflicted on
the test bearing.

Such are the secrets whispered by the
sounds of silence. i

AND FELECTRONICS
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WHITE'S Location Call MHz| Location Call MHz| Location Cali
Logan WVOW-FM 101.9 WXMT-FM 93.5 WIFC
Ma'rtinshurn WEPM-FM 97.5] Milwaukee WFMR 96.5] Wauwatosa wT
Morgantown WAIR-FM 101.9 WMIL-FM 95.7| West Bend WBKV-FM
Oak Hill WDAY-FM 94.11 WISN-FM 97.3| Whitewater WwWSUw
Parkershurg WTAP-FM 103.1 WRIT-FM (02.9( Wise. Rapids WWRW
WCEF-FM 99.3 WAWA-FM 102.1
St. Albans WKLC-FM 105.1 WQFM 933 WYOMING
Welch \&lKFlC Ig;ig WTWE}EM Ig;;
Wheelln WKWK-FM ¢ /
Location Call  MHz . WWVA-FM 987 WNUW 901 | Gasber R,
WTRF-FM 107.5 wuwm  89.7 KFBG-FM
KBBX 98.9 WYMS 8.9 Laramie KUWR
KBLE-FM 03.3 Monroe EKZ-FM €3.7
KETO-FM 101.5 WISCONSIN Neenah-Menasha WDCC 99.3
KIRO-FM 1007 #eillsli/illg Vﬁ?u;m lg;g GUAM
KISW 99.9 ew London - .
KLSN 963 | APPieton WaAmLEM 81 New Richmond WEIXK-FM 107.1 Agana KUAM-FM
KOL-FM 94.1| Barahoo WLVE 94.9| Oconto WOCO-FM (07.1]
KRAB 107.7 | Beaver Dam WBEV-FM 95.3| Oshkosh WMKC 96.7 PUERTO RICO
KTW-FM 102.5| Beloit WBCR-FM 88.1 WRST-FM 88.1
KUQW  94.9) Ghilton WHKW 893 WOSH-FM 183.9/ .0 WCMN-FM
KIX1-EM 95.7| Chippewa Falls WCFW 105.5| Park Falls WNBIFM 983 1y WNIK-FM
Spokane l'((%EFm-:m IgZ.Q Colfax WHWC 88 3| Platteville wswwsrump ggg Aguadilla WABA-FM
- 7.9 p X 1 .
KSRATN s puatog | WHAD 007 oo MSMCEN B NGt WRSEN
KTWD 1058.7} Eau Claire WIAL 94.1|Port Washington Caguas WVIP-FM
KXLY-FM 99.9 WBIZ=FM 1007 |, . . . LB-FM 100.1) <29 WCHOQ.FM
KHQ-FM 98.1 WEAU-FM 104.5| Prairie du Chien S W2
Tacoma KCPS 90.9| Fond dy Lac WFON 107.1 o . WPRE.FM 4.3 Laroli WOLA-FM
KLAY-FM 106.1| Fort Atkinson WFAW 107.3| Racine WRAC-FM 1007/ e
KPLU 88.5| Green Bay WBAY-FM {01.1 WFNY 92,1 o078 WMDD-FM
KTNT-FM 97.3 wWDUZ.FM 98.3| Reedsburg WRDB-FM [04.9| FaJarco X RE.-
KTOY 901.7| Greenfietd Twp WWCF 94.8| Rhinclander WOBT-EM 107.9 f"?,yf;mﬂ w g -EM
KTAC-FM 103.9| Hayward * WRLS-.FM 02.1| Rice Lake WIMC-FM 96.3 NSI"‘ Q) W& A';M
s o KPG.EM loo0f | Hovward, e g33| Richland Center WRCO-FM 100.9 | Mayaquez e
Yakima KNDX 104.1| Hightand Twp. wWHSA 89| Ripon WCWC-FM  95.9 WDYE-FM
KMWX-FM 107.3| janesvifle wivL 9g.g|River Falls WEVR-FM 106.3 Ponce WLEO-FM
KIT-FM 94.5| Kaukauna WVLE 104.9 ) WRFW  88.7 WPAB-FM
Kenosha wWKZN 96.9| Sauk City WVLR 967 WPRP.FM
WEST VIRGINIA WLIP-EM a3 | Shawano T EM 195t san German WRPC
Botkley Al oors | \CaNCrossd Wk 99-2|Stevens Point  WSPT.FM g7.9|San luan WIRESEN
Berkley Springs WCST-FM 93.5| Madison WHA-FM 887 WSUS  89.9 WITA-FM
Bethany WVBC 88.1 WIBA-FM 101.5 g'""!l‘?"" Bay WDOR-FM 95.9 WKAQ-FM
Bluefietd WHIS-FM 104.5 WISM-FM gg.1| Superior WWIC-FM 105.1 WKVM-FM
Buckhannon WVWC 88.9 WMEM [04.105) | g 0 WS SUMIILS WPRM
Charleston WKAZ-EM 975 WRYBEM (02.5| 20T T M 0257 WQBS-FM
paeie vl o fganitons Jiue i Ters  WAICEM (123 Utuado WUPR-F
WTIO 102.7 | Marshfield WDLB-FM 1065 | ¥/roanua WGBM 102.3
) WVAF 949 | Medford WGIM-FM 9g.3| Watertown WTTN-FM 104.7 VIRGIN ISLANDS
Charlestown WZFM 98.3| Menomonie WZFM 98.3| Waukesha WAUK-FM [06.1
Huntington WKEE-FM 100.5 WDMW 92 {| Waupaca WDUX-FM  92.7] Chalotte Amalie WBNB-FM
WMUL 88.1 WVSS 89.5| Wausau WRIG-FM 101.9 WESP
wVvQaM 103.3| Merrill WLIN 100.7 WHRM 91.9] Christiansted WIVI-FM
N o A
Canadian AM Stations by Location
Location Call  kHz| Location Call'  kHz| Location Call  kHz| Location Call
Abbhotsford, B.C. CFVR 1240| Drumheller, Alta. CJDV 910 Huntsville. Ont. CKAR 630 CIMS
jax, Ont. CHOO 1390 | Drummendvilie, Que. CHRD 1480 Hul!, Que. CKCH 970 CKAC
Alma. Que. CFGT 1270( Dryden, Ont. CKDR 900 [ Inuvik, N.W.T. CHAK 860 CKLM
Altona, Man, CFAM 950 ( Duncan, B.C. CKAY 1500 Jolistte, Que. CJLM 1350 . CKGM
Amherst. N.S. CKDH 900| Edmenton, Alta. CBX 740 Jonquiere, Que. CKRS 590 Moose Jaw, Sask. CHAB
Amos, Que. CHAD {340 CFRN 1260 Kamloops, B.C. CFJC 910| Nanaimo, B.C. CHUB
Antigonsh, N.S. CIFX 580 CHED 630 lKapuskasing, Ont, CFLK 1230| Nelson, B.C. CKKC
Barrie, Ont. CKBB 950 CHFA 680 CKAP 580 | New Carlisie, Que. CHNC
Bathhurst, N.B. CKBC 1360 CHQT 1(110| Kelowna, B.C. CKOV 630 | Newcastle, N.B. CKMR
Betleville, Ont. CIBQ 800 CJCA 030 Kenora, Ont. CJRL 1220 New Glasgow, N.S. CKEC
Blind River, Ont. CINR 730 CKUA 580 Kentville, N.S, CKEN 1490|New Liskeard, Ont. CJTT
Brampton, Ont. CHIC 7901 Edmundston, N.B. CJEM  570| Kingston, Ont. CFRC 1490) New Westminster,
Brandon, Man. CKX 1150 Edson. Aflta. CJYR 970 CKLC 1380 B.C. CKNW
Brantford, Ont. CKPC 1380 Elliott Lake, Ont. CKNR (340 CKWS 960| Niagara Falls, Ont. CJRN
Bridgewater. N.S, CKBW 1000 | Estevan, Sask. CJSL 1280 Kirkland Lake, Ont. CJKL 560 North Battleford,
Brockville. Ont. CFJR 1450|Flin Flon, Man. CFAR 590| Kitehener, Ont. CHYM 1490| Sask. CINB
Burns Lake, B.C. CFLD 1400/ Fort Frances, Ont. CFOB 3800 CKKW 1320 | North Vancouver,
Cabano, Que. CJAF 1240 Fort Nelson, B. €. CFNL 590| Kitimat, B.C. CKTK 123 B.C. CKLG
Calgary, Alta. CBR 1010| Fort Simpson. Lac Megantic, Que. CFKL 1340| Oakville, Ont. CHWO
CFAC - 960 N.W.T. CFMR 1490 Langley, B.C. ClJC  850| Orillia, Ont. CFOR
CFCN 1060 Fort St. John, B.C. CKNL 560 La Pocatiere, Que. CHGB 1310| Oshawa, Ont. CKLB
CFVP §030| Fort William, Ont. CJLX 800(La Sarre, Que. CiKLS 1240| Osoyoos, B.C, CKoo
CHQR 810] Fredericton, N.B. CBZ 970|La Tugue, Que. CFLM 1240 | Ottawa, Ont, CBO
CKXL 1140 CFNB 550 Leamington, Ont. CHIR . 730 CEBOF
Cailander, Ont. CFCH 600 Frobisher Bay, CHYR 710 CFRA
Cambell River. B.C. CFWB 1490] N.W.T. CFFB 1200 | Lethbridas, Alherta CHEC 1090 CJRC
Campbellton. N.B. CKNB 050| Galt. Ont. CFT) (Il0 CINnC 1220 CKOY
Camrose, Alta. CFCW 790 Gander, Nfid. CBG 1450 | Levis, Que. CFLS 1240 CKPM
Castlegar, B.C. CKOR 1230 Gander, Nfid. CKGA 730| Lindsay, Ont. CKLY 910| Owen Sound, Ont. CFOS
Causapscal. Que. CIBM (450 | Granby, Que. CHEF 1450 | Lloydminster, Alta. CKSA 1080 Parry Sound, Ont. CKAR-{
Charlottetown. P.E.I. CFCY 30| Grande Prairie, Alta. CFGP 1050 | London, Ont. CFPL u80| Peace River. Afta. CKYL
Chatham, Ont. CFCO 630 Grand Bank, Nfld. CJOX 710 CJOE 1240 Pembroke, Ont. CHOV
Chicoutimi, Que. CBJ {580| Grand Falls, Nfid. CBT 540 CKSL 1410{Penticton, B.C. CKOK
v CIVT 1420 CKCM 620 | Marystown, Nfld. CHCM 560 Peterborough, Ont. CHEX
Chilliwatk. B.C. CHWIC {270 CJCN 680 | Matane. Que. CKBL 1250 CKPT
Churchill, Manitoha CHFC 1230|Grand Forks, B.C. CKGF 1340| Medicine Hat, Alta. CHAT 1270|Pointe Claire, Que. CFOX
Cobourg, Ontario CHUC (450 | Gravelhourg, Sask. CFRG 710 Melfort, Sask. CIJVR 1420 | Portage La Prairie,
Coltingwood, Ont. CKCB 1400 CFGR 1230 | Migddleton, N.S. CKAD 1350 Man. I CFRY
Corner Brook, Nfid. CBY 0gg| Guelph, Ont. CJOY 1460| Midland, Ontaria CKMP (230 |Port Alberni, B.C. CJAV
CFCB 570/ Halifax, N.S. CBH 860 | Moncton, N.B. CBA 1070| Port Arthur, Ont. CFPA
CJSS 1220 CHNS 960 CBAF 1200 ) CKPR
Cornwall, Ontario CFML {110 CHNX 6130 CKCW 1220,/ Powell River, B.C. CHQB
Courtenay, B.C. CFCP 1440 CJCH 920/ Mont Laurier. P.Q. CKML 610 Prince Albert, Sask. CKB{
Cranbrook. B.C. CKEK 570 Hamilton, Ont, CHAM 1280 | Montmagny. Que CKBM 1490 Prince George, B.C. CKPG
Creston, B.C. CFKC 1340 CHML 900 Montreal, Que. CBF 690 Prince Rupert, B.C. CFFR
Dartmouth. N.S. CFDR" 790 CKOC 1150 c8M 940 CHTK
Dauphin, Man. CKDM  730| Happy Vallley, Nfld. CFGB 1340 CFCF  600| Quebec, Que. cBY
Dawson Creek, B.C. CJDC 1350  Hauterive, Que. CHLC 580 CFMB. 1410 CHRC
Daolbeau, P.Q. CHVD (230! Hearst, Ont. CFLH 1340 CJAD 8001, CIRP
88 ScIENCE AND ELECTRONICS



Location Call  kHz|Location Call
Sydney, N.S. CBl 1140 CKWX
HER 950 CKzu
CICB 1270 | Verdun, Qus. CKVL
CICX 6010 Vernon, B.C. cliB
Terrace, B.C. CFTK 590 Victoria, B.C. CFAX
Thetford Mines, Que. CKLD 1230 civl
Thompson, Man. CHTM 810 _ CKDA
Tillsonburg, Ont. CKOT 510]| Victoriaville, Que. CFDA
Timmins, Ont. CFCL 620! Ville Marie, Que, CKVM
CKGB 680 Ville St. Georges,
Toronto, Ont. CBL 740 ue, CKRB
CFRB (010 Ville Vanier, Que. CFOM 134
CFRX 6070 Wawa, Ont. CIWA
CHF1 680 Welland, Ont. CHOwW
CHIN 1540 | Weyburn, Sask. CFSL
CHUM Whitehorse, Y.T. CFWH
CIBC 860 ( wiltiams Lake, B.C. CKWL
CKEY 590 | Windsor. N.S. CFAB
CKFH 1430 Windsor, Ont. CBE
Trail, B.C. CIAT 61 CKLW
Trois- Riviéres, Que. CHLN 55 ) CKww
CITR 1150 | Wingham, Ont. CKNX
Trure, N.S. CKCL 600| wWinnipeg, Man. CBw
Val d'0r, Que. CKVD 90 CFRW
Valleyfield, Que. CFLV 1370 cJjoB
Vancouver, B.C. CBU 690 CKRC
CHAQM 132 CKY
CIOR 600 | Woodstock, N.B. cicl
CKFX 6080 | Woodstock, Ont. CKOX 34
CKLG 730 Yarmouth, N.S. CILS
CKVN 1410 | Yellowknife, N.W.T. CFYK
Yorkton, Sask. CIGX

Canadian FM Stations by Location

Location Call  kHz| Location Call  kHz
CKCV 1280 VOWR 800
Quesnel, B.C. CKC@ 570 (|St. Thomas, Ont. CHLO 680
Red Deer, Alta. CKRD  850)8aint John, N.B. CBD 1110
Regina, Sask. CBK 540 CFBC 930
CIME 1300 CHSJ 1150
o CKCK 620 |Salmon Arm, B.C. CKXR 580
CKRM 980 |Sarnla, Ont. CHOK 1070
Revelstoke, B.C. CKCR 1340 CKID |25
Richmond Hill, Ont. CFGM 1310 | Saskatoon, Sask. CFNS [1I7
Rimouski, Que. CJBR 800 GFQC 60
Rividre du Loup, Que. CIFP 140 ) CKOM 125
Roberval, Que. CHRL  910| Saulte Ste. Marie, Ont. C1IC 1050
Rosetown, Sask. CKKR 1330 ) CKCY 920
Rouyn, Que. CKRN 1400 | Schefferville GCBDR 123
Ste Agathe Sept-lles, Que. CKCN 56
des Monts, Que. CISA 1230 | Shaunavon, Sask. CISN 149
Ste-Anne- Shawinigan, Que, CKSM 122
des-Monts, Que. CKGN 1340 |'Sherbrooke, Que. CHLT 63
St. Anthony CBNA 600 CIRS 151
. Boniface, Man. CKSB 1050 CKTS 80
. Catharines, Ont. CHSC 1220 Simecoe, Ont. CFRS 156
CKTB 610|Smiths Falls, Ont. CIET 63
. Eleuthere, Que. CHRT 1450 Smithers, B.C. CFBYV 123
. Hyaecinthe, Que. CKBS 1240/ Sorel, Que CIS0 (32
. lean, Que., CHRS 1090 | Stratford, oOnt. CICS (124
. Jérome, Que. CKJL 900 Steinbach, Man. CHSM 125
. lohn's, Nfid. CBN 640 Stephenville, Nfid. CFSX 9¢
CION 930 Sudbury, Ont. CFBR 55
CKZN 6160 CHNO 90
VOAR 230 ) CKSO0 79
VOCM 590 |Summerside, P.E.l. CJIRW 124
Swift Current. Sask. CKSW 140
Location Call  kHz| Location Call  kHz
Belleville, Ont. CIBQ-FM 97.1| La Pocatitre, Que.
Brampton, Ont. CHIC-FM 102.t CHGB-FM 102.9
Brandon, Man. CKX-FM 96.1|Laval, Que. CFGL-FM 105.7
Brantford, Ont. CKPC-FM 92.1 | Lethbridge, Alberta
Calgary, Alta. CHFM-FM 95, CHEC-FM 100.9
Clearwater, B.C. London, Ont. CFPL-FM 05.9
CFFM-FM-2 92.7 | Maniwaki. Que. CBFL-FM 98.9
Clinton. B.C. CFFM-FM-4 106.5 | Merritt. B.C. CFFM-FM-3 103.9
Cornwall, Ontario CJSS-FM 104.5 [ Mount Timothy, B.C.
Edmonton, Alta. CFRN-FM 100.3 CFFM-FM-5 99.7
CICA-FM 99.5| Montreal, Que. CBF-FM 95,
CKUA-FM 93.1 CBM-FM 100.7
Guelph, Ont. CIOY-FM (06.1 CFQR-FM 92,5
Halifax, N.S. CHNS-FM 96.1 CIFM-FM 95.9
Hamilton, Ont. CKDS-FM 95.3 CIMS-FM 943
Kamloops, B.C. CFFM-FM 98.3 CKGM-FM 97.7
Kelowna, B.C. CIOV-FM 104.7 ( North Bay. Ont. CKAT-FM 93.7
Kentville, N.S. CKWM-FM 97.7 [ Oshawa. Ont. CKQS-FM 94.9
Kingston, Ont. CFRC-FM 91.9|Ottawa. Ont. CBO-FM 103.3
CKLC-FM 98.3 A CFMO-FM 93.9
B CKWS-FM 96.3| Penticton. B.C. CKOK-FM 97.1
Kitchener, Ont. CFCA-FM [05.3 | Peterborough. Ont.
CHYM-FM 96.7 CHEX-FM 10L.5

822X
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Location Call  kHz| Location Call
Port Arthur. Ont. CKPR-FM 94.3| Timmins, Ont. CKGB-FM
Quebec, P.Q. CHRC-FM 98.1 Toronto, Ont. CBL-FM 9.
Red Deer, Alberta CHFI-FM
CKRD-FM 98.9 CHIN-FM 100.
Regina, S8ask. CFMQ-FM 92.1 CHUM-FM 104,
Richibucto, N.B. CIRT-FM 8|
CBHM-FM 98.5 CKFM-FM 99,
Rimouski, Que., CBIR-FM 1001.5| Traii. B.C. CIAT-FM 106
Saint John, N.B. CFBC-FM 98.9( Truro, N.S. CKCL-FM 100
Saskatoon, Sask. CFMC-FM 103.9( Vancouver, B.C. CBU-FM 105,
. CIUS-Fm 89.7 CBUF-FM 97
Sault Ste. Marie, Ont. CHQM-FM 103.
CIIC-FM 100.5 CKLG-FM 99.
CKCY-FM 104.3| Verdun, Que. CKVL-FM 96.
Savona, B.C. CFFM-FM 101.9 Victoria, B.C. CFMS-FM 98.
Sherbrooke, Que. CHLT-FM 102.7| Windsor, Ont. CKLW-FM 93
miths Falls, Ont. CIET-FM 101.1 CKWW-FM 88,
St. Catharines, Ont. Winnipeg, Man. CBW-FM 98
CHSGC-FM (05.7 CFRW-FM 94,
CKTB-FM 97.7 CIOB-FM 97.
Sudbury, Ont. CKSO-FM 92.7 CKY-FM 92,
Sydney, N.S. CICB-FM 94.9
Titlsonburg, Ont. CKOT-FM 100.5

White's World-Wide Shortwave Stations

w E get letters.

“I’ve tried over and over to hear certain
stations, but I can’t. What's wrong? Do 1
need a new receiver?”

And we get letters.

“Your shortwave list is a bummer! I
tuned for some of the stations but they
aren’t there. Shape up, huh!”

Whether inquiry or complaint, the root
cause is the same. Some of you simply aren’t
hearing stations you think you should be
hearing.

The complainers—happily, a relative
handful—think they know why. It's our
fault for giving them a bum steer. To them
we’d argue that goofs in White's Worldwide
Shortwave Stations list are few. And, when
they occur, usually it is because the station
has changed schedule or frequency after this
- column has been “locked up™ by the printer.

To those who wonder ,if new listening
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Prepared by Don Jensen

equipment would solve their problems, we'd
suggest that it won’t help as much as you
think. What is really needed, in most cases,
is not a scapegoat—man or machine—but,
rather, a better understanding of DXing.

The first thing to realize is that SWLing
isn’t like watching TV, where you check the
program guide, switch the channel, and—
bingo—there it is. White’s SW list, for exam-
ple, shows Radio Nepal on 11,970 kHz. at
0120 GMT. But it would be unrealistic to
expect to hear this station on a regular,
daily basis. Maybe you’ll hear it the first
time you try, but then again it may take ten
tries, or a hundred.

Knowledge is the key to successful short-
wave listening. Knowledge comes with ex-
perience. Learn what you can about radio
frequency propagation. Learn what phe-
nomena affect reception, when to expect
optimum reception conditions, when log-
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gings over certain global paths are unlikely
or technically impossible. Your radio supply
store should carry several books for Hams
and SWLs that will explain the basics of
radio frequency propagation. Pick up a copy
and study it. Your own listening will show
you when signals from various parts of the
world fade in and out on the different short-
wave bands.

For many beginning SWLs, language is
a problem too. A little study of the major
broadcasting languages can go a long way
to help. A few key words in each language
will allow you to identify many stations that
don’t air English programs. At the very
least, learn the difference in “sound” be-
tween languages. Even if you don’t under-
stand a word,' you can tell Spanish from
Portuguese, German from Arabic.

Learn as much as you can about the
stations and countries for which you're tun-
ing” A reference notebook, with a page or
so for notes on each “wanted” station, may
help. Would you expect to ‘hear Spanish
programs from a Brazilian station? You'd
be surprised how many hobby newcomers
do. On which African stations would French
programming be likely? Can you tell the
difference between Latin American and
West African music? Between the music of
Mexico and Peru?

Every bit of data you store away may
prove useful to you some day in your DX
activitics. In shortwave listening, savvy 15
about 80 per cent of the game. Equipmerit
makes up the other 20 per cent.

A widespread misconception among lis-
teners is that a new (and usually more
expensive) receiver is all they need to jump
their totals from 50 to 150 countries heard
in short order. Moving too quickly from an
inexpensive receiver to a $500 Super-G-
Whiz can mean disappointment and bitter
complaints that the new rig is no better than
the old.

Learn to use your present receiving equip-
ment to the best advantage. Even with an
inexpensive, kit-built receiver, until you've
heard at least 100 different countries, you
haven’t tapped its full potential. And you
will have learned a lot about DXing along
the way. There is nothing magical about a
more sophisticated radio. It can shave the
DX odds in your favor, true, but only if
you have the knowhow to take advantage of
its superior features. And this takes time.

Don’t expect too much, too fast! Take
the time to learn as much as you can about
the hobby and about your own gear. If you
haven't the patience and perseverance, this
isn’t the place for you. But if you do, you'll
find DXing the shortwave bands rewarding,
relaxing and fun!

Speaking of Letters. We recently received

Prepared by C. M. Stanbury Ul

Propagation Forecast for August/September 1970

EUROPE,
| NEAREAST
LISTENER'S |  ASIA & AFRICA AFRICA
STANDARD (except (N. of the (S. of the SOUTH LATIN
- TIME Near East) Sahara) “Sahara) PACIFIC AMERICA
0000-0300 31 31,41, (49) 31w, 60e 41,(60), (30) | 49, 60, (90)
0300-0600 | 31,41,(49w) | 31 (poor) 19w, 31e | 49, 60,90, (75) | 49,60, (90) 7
0600-0900 | 31, (41), (49w) (16),19 19, (49w) 25,31, 60 31, (49)
0900-1200 19,25 16,19 19,25 25 (16), 25, (31)
1200-1500 19,25 16,19 19,25 19| (18)25,31)
1500-1800 41 (19), 25,31, (49)| 41w, 60, 90e 19,25 | 2531
1800-2100 | 16, 19, (41) 25,31 |25,31e,60,90w| (16),19 60,90
 2100-2400 | 19, 31w) 31, 41, 49 60, 90 25,61 60, 90

ScIENCE AND ELECTRONICS
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one from a Michigander who signed it,
“Super DXer.” In all fairness, lest you con-
demn him for a certain lack of humility, he
appended, parenthetically, “more or less.”
So ‘much for “Super DXer,” but his sig-
nature brings to mind some of the other

‘nicknames used by listeners past and present.

One SWL named Paul calls himself “The
Big P.” Wonder if he’s related to another
fellow known as “The Jolly Green DXer?”
Then there’s the “Hoosier Hotshot,” and
“Mighty Mike,” neither of which will win
any awards for originality.

A Wisconsin listener has adopted the
rank of “Captain” and decorated his DX
den in a nautical motif. His listening reports
are headed, “From the Captain’s log.” Well-
known medium waver Gordon Nelson of
Watertown, Mass., is called “The Admiral,”
an obvious reference to the hero of
Trafalgar, whose surname he bears. And
veteran listener Lloyd Hahn, now retired in
Florida, is still known as *“Rooster” to old
timers in the Newark News Radio Club.

Some months ago you may have seen an
NBC-TV news interview with William
Prater, an official of the United Mine

This Issue’s Shortwave Contributors

Everett Slosman (NY); Kim Elliot (Ind); Carroll
Patterson (Ga.); Rick Anderson (. Frank Peters
(I1.); Marlin Field (Mich.); Chnstopher Lobdell
(Mass) Dan Ferguson (Fla) Gregg Calkin (Can-
ada); Bill Sparks (Cal.); Edward Shaw (Cal.); Mar-
vin Robbins (Nebr.); Sam Rowell (Wash.); Don
Billingsley (Cal.); Del Hirst (Tex.); Alvin Sizer
(Conn.); George Schnabel (NY); A. R. Niblack
(ind); David Williams (Ore.); Richard E. Wood
(Hawaii); Dan Henderson (Md) Leo Alster (NJ);
Gerry Dexter (Wis); Michael Macken (Mass.);
Jim Young (Cal); Bill Berghammer (NY); Bob
Smith (Mich.); John Boessenecker (Cal.); Douglas
Smith (Cal.); David Cross (Canada); Newark News
Radio Club, 215 Market St., Newark, N.J.; North
American SW Association, Box 989, Altoona,
" Penna.

Workers union. What you probably don’t
know is that Prater, a Tennesseean, once
was known in hobby circles as the “Hillbilly
DXer,” with a log of several thousand sta-
tions heard.

But our favorite DX monicker belongs to
a New York State listener, Carleton Lord.
Many years ago he joined the ranks of
nobility by proclaiming himself “Count de
Veries.” Think about that one!

kHz. Call Name Location GMT | kHz. Call Name Location GMT
2410 4VU R. Lumiere Cavyes. Haiti 1100 4753 — R. Republik Makasar,
2474 — — Hanachow. China 1300 Indonesia Indonesia 1230
2510 — Korean Bec Sve  Seou!, Korea 1300 4767 HJIDY R. Catatumbo QOcana, Colombia 0300
4770 ELWA Sus‘qn_lnferior MEnbrovuo 0700
- J— ission iberia
90-Meter Band—3200 to 3400 kHz 4770  YVNW R. Bolivar C.vBolivcr. 0100
= igi enezuela t
3215 YVOE  Ondos Pon. ~ EfVigia. Veneelo 0500 | 77y _ RTV Gabonaise Libreville, Gobon 0500
3218 — R. Clube Lorenco Marques, 4790 HCVP2 R. Atalaya G\écvcgml, -
cuador
o wile e MeseEiae By All (ndia . Hyderabad. India 1530
3232 — RTV Malgoche  Tananarive, 4800 — ORTF Relay B'EHOVI”E. 2200
Malagasy Rep. 0300 Club s ongo Rep. o
3245 VL8BK  R.Kerema Kerema, Papua 4807 — R, Clube - Soo Tome
Territory 1050 aog Tome s
3255 ELBC Liberian 8c Co  Monrovia. 4807 — ORT T e
Liberia 2240 . eunion Is. 0230
3259 — NHK Sendai, Japan 0900 4815 — RTV Voltaique O‘G°°°d‘§/”°°”' 0630
3 . pper Voita
35 ZFY R. Demerara Geé’;‘;g'ni’,”- 0950 | 4820 CRRZ  R.Angola _  Luando, Angola 0530
3275 ZYK28 R. Olinda Recife. Brazil 0300 4820 HRVC L.V. Evangelica Teaucngcloc. 0330
3280 — Windward Is. St. Georges, onduras
Bc Svc Grenada 0100 4825 — — Ashkabad. USSR 0215
3305 VL8BD R. Western Daru. Papua 4825 HIFA L.V. Fuerzas Sto. Domingo,
District Territory 0900 Armadas Dominican Rep. 0100
3316 — R. Sierra Leone Freetown, Sierra 4828 — Rhodesian Be Co ScélﬁbU'V; 0400
Leone 0700 | ggaq — R. Mali Bomak Mali 0700
80— R. Pyongvana  Pyongyand, 400 | 4839 — R, Bukavu Bukavu. Congo 0430
3350 HIBD L.\é. dela Sfc[>). qujngo,R 0200 4845 — R. Botswana G‘ég,i(ﬁ’gﬁf,' 0400
omana ominican Rep.
3385 — R. Cayenne Ccvenne‘. Fr. 4850 — R. Nat. Nouakchott,
Guiana 0030 Mauritanie Mauritania 2145
3385 YVOI R. Barcelona Barcelona, 4855 — R. Clube Lorenco Mardues,
Venezuela 0215 Mozambique Mozambique 0415
3386 CR4AA R. Clube Cabo Praia, Cape Verde 4855 YDK R. Republik Palembang,
Verde Is. 2245 lpdoneS|c . Indonesia 1330
;S WOK R Ubvenidod  Merido. Yenewelo 028 | 4965 —  Emisro Resion. Poglo Delaodo.
3396 — RTV Kaduna Kaduna. Nigeria 0500 4845 PRCS 5 Cfl‘;(be e Ef'embs"ﬁl‘l 8388
3 4885 — . of Kenya. airo enya
60-Meter Band—4750 to 5060 kH:z 4887 ZYG26 R Pioneira Teresing. Brazit 0930
4895 OAZAT R. Chanchamayo La Merced, Peru 0700
4650 HCAK2 R, del Ecuador Guayaquil, 4912 — Gilbert/ Tarawa. Gilbert &
Ecuador - 0000 Ellice Be Sve Ellice Is, 0730
4712 HCAV3 R. Luzy Vida Loja, Ecuador 0600 4915 — V. of Kenya Nairobi. Kenya 0330
4735 HCBK2 R. El Mundo Guayaauil, 4920 VLM4 Australian Brisbane,
. Ecuador 0300 Be. Corp. Australia 0830
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kHz. Call Name Location GMT
4926 — R. Ecuotoriol Bata, Rie Muni 0530
4930 HRVS R. Cotolica Tegucigolpa,
Honduras 1050
4932 — Nigerion Bc Benin City,
orp. Nigeria 0600
4940 — — Kiev, USSR 0330
4945 ZYE23 R. Educadora Braganca, Brazil 0935
4950 — R. Malaysia
Sarawok Kuching, Sarawak 1300
5018 — Windward Is. St. Georges.
Be Sve Grenada 2300
5035 — R. Nat. Bangui, Central
Centafricaine African Rep. 2200
5040 — Burma Bc Svc Rangoon, Burma 1200
5085 — R. Republik
Indonesia Medan, Indonesia 1200
49-Meter Band—5950 to 6200 kH:
5804 — R. Sanoa Sanaa. Yemen 0330
5335 YNW R. Nacional Manaogua,
Nicaragua Nicaragua 0000
5950 YNRC R. Zelaya Bluefields,
Nicaragua 0135
5955 TGNA R. Culturol Guatemala City,
Guatemala 0300
5955 — R. Berlin Berlin,
International E. Germany 0230
5960 CR6RZ A Voz de Angola Luanda, Angola 0500
5960 HRRH L.V. de Sta. Rosa Copan,
Occidente Honduras 1200
5980 YSS R. Nacional San Salvador,
El Salvador El Salvador 0000
5985 — R. Tanzania Dar es Saclaam,
Tanzania 0330
5985 LRS2 R. Selendid Buenos Aires,
Argentina 0130
5590! == R. Sweden Stockholm.
Sweden 0015
5990 HCFA4  L.V. Manabi Portovieio
Ecvador £200
6005 CFCX Canadian
Marconi Montreal, Canada 2300
6005 — RIAS Munich, Germany (0400
6010 CJCX Cape Breton Bc. Svdney. Canada 1130
6010 — RAI Rome, Italy 0100
6020 OAX4Q  R. Victoria Lima, Peru 1130
4020 XEUW Eco de Vera Cruzt
Sotavento Mexico 1200
6025 — R. Portugat Lisbon, Portugal 0230
6045 HOU3I L.V. Baru David. Panama 0300
6050 HRLP R. America Tegucigalpa,
Honduras 0430
6055 — R. Rep.
Rwaodaise Kigali, Rwanda 0400
4060 — Al Caltanisetta,
Sicily 0800
6075 HJCT R. Sutatenza Bagota. Colombia 0100
6075 — R. South Africa Johannesburg,
. South Africa 0430
6080 — RTV Algerienne Algiers. Algeria 0700
6082 OAX4Z R. Nacional Lima, Peru 0230
4085 — Baverischer R. Munich, Germany 0600
6090 XECMT  R. Mante C. Mante, Mexico 1230
6090 VLI6 Australian Bc Svdney.
Corp Australia 1230
6095 — R. Baghdad Baghdad, Iraqg . 2000
6097 — R. Mogadiscio  Mogadiscio,
Somalia 0330
6100 — R. Belgrade Belarade.
Yugostavia 2200
46105 XEOM R. Yucaten Merida. Mexico 0430
6130 — R. Ghana Accra. Ghana 2130
6135 — R. Warsaw Warsaw, Poland 1900
6140 — L.V. Revolution  Buiumbura, -
Burundi 0430
6141 HCDE4 R. Vision Manta Manta, Ecuador 0445
6155 — Far.East Network Tokyo, Jopan 1130
6155 — Qesterreicher R. Vienna, Austria 0800
6165 — R. Zambia Lusaka. Zambia 0500
6170 — Philippine Bc Manilao,
Sve Philippines 1050
6195 — R. Bremen Breman. Germany 0700
6210 — R. Nordsee International
International  Waters 2230
6250 — R. Sta lsabel Sta. Isabel.
Eq. Guinea 2200
4]1-Meter Band—7100 to 7300 kHz
7035 — R. Peking Peking, China 2330
7050 — R. Coiro Cairo, Egvpt 0300. |
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kHz. Call Name Location GMT
7065 — R. Tirana Tirana, Albonio 0630
7115 — RTY Marocoine Seboa-Aioun,
Morocco 0830
7120 — BBC Relay Tebrau, Maloysio 2200
7145 — R. Warsaw Worsow, Polond 2200
7150 — Springbok R, Johannesburg,
South Africa 0300
7170 — R. Noumea Noumeo. New
Coledonia 1000
7200 — Sudan Bc Sve Omdurmon,
Sudan 0430
7270 — R. Republik Dickarto.
Indonesia Indonesia 1130
7215 — Nigerian Bc
Corp Lagos, Nigeria 0£00
7290 — Trons World R.  Monte Carlo,
Monaco €900
7330 — = Kiev, USSR 0100
7345 — R. Prague Prague.
Czechoslovakia 0130
7480 — R. Peking Peking. China 1300
31-Meter Band—9500 to 9775 kHz
9360 — R. Nacional
Espana Madrid, Spain 0430
9380 — = Alma Ata, USSR 0200
9475 — R. Cairo Cairo, Egypt 2230
9492 — R. Tirana Tirana, Albania 2115
9505 YVXJ R. Barauisimeto Barquisimeto.
Venezuela 0330
9505 -— Sudan Be Sve Omdurman,
Sudan. 1930
9510 — R. Bucharest Bucharest.
Rumania 0445
9510 — R. Kabul Kabul,
Afghanistan 1830
9510 — BBC Relay Ascension |s. 2230
9515 TAT R. Ankara Ankara. Turkey 2030
9520 VLT9 Australian Be Port Moresby.
Corp Papua Territory 0630
9535 CR6RZ R. Angola Luanda, Angola 0500
9545 — R. Ghana Accra. Ghana 2200
9550 — R. Sofia Sofia, Bugaria 0445
9560 — R. Japan Tokyo, Japan 1600
9570 — R. Qator Doha, Qatar 1730
9575 — RAI Rome, Italy 0130
9580 — V. Philippines Manila,
Philippines. 1000
9585 YDFé V. 1ndonesia Diakarta.
Indonesia 1330
9595 — Swiss Be Corp Berne,
Switzerland 1830
9600 — R. Tashkent Tashkent, USSR 1200
910 LLG R. Norway Oslo, Norway 0330
9615 RTY Morocaine Rabat. Morocco 2200
9620 — R. Belgrade Be!grade,
Yugaslavia 1730
9625 — Kol {srael Jerusalem, Israel 2100
9630 — Vatican R. Vatican City 1820
9645 TIFC Faro del Caribe San Bose.
Costa Rica 0330
9655 JKH2 R. Japan Tokyo, Japan 0730
9655 OAXIG R. Nor Peruana Chachapoyas,
Peru 0345
9670 — Syrian Bc Sve Damascus.
vria 2030
9690 — RAE ~ Buenos Aires,
Argentina 0600
9700 — R. Sofia Sofia, Bulgaria 0030
9712 YVKP R. Tropical Caracas,
Venezula 0200
9715 — Cyprus Bc Corp  Nicosia. Cyprus 2030
9725 ETLF R. V. Gospel Addis Ababa,
Ethicpia 0400
9735 — Deutsche Welle  Kigali,
Relay wanda 1515
9745 XYR&7 R. Cultura Sao Paulo. Brazil 0835
97650 — R. Nacional
. Espana Madrid, Spain 03C0
9770 4VEH Evangelisiic. V. Cap Haitien,
of West Indies  Haiti 1230
995 — V. UN
Command Okinawa 1500
976 — Yemeni
Rovalist R. Unknown C510
25-Meter Band—11700 to 11975 kHz
11650 — R. Pakistan Dacca,
E. Pakistan 1720
11705 — R. Pakistan tslamabad.
W. Pakistan 0i30
11705 — R. Sweden Stockholm,
Sweden 0330

i
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kHz. Call  Name Location GMT | kHz. Call  Name Location GMT
1710 — RAE Buenos Aires, Misston Liberia 1400
Argentina 2330 15140 — Windward ts. St. Georges, X
11730 — R. Nederland Hilversum, Bc Sve Grenada 2330
Netherlands 2200 15145 WNYW  R. New York
11735 — RTV Morocaine Tangier. Morocco 1800 Worldwide New York, USA 2200
11745 — . Cairo Cairo, Egypt . 0II5 | 15160 — R. Australia Melbourne.
11754 LRX R. El Mundo Buenos Aires, ™ Australio 2000
Argentina 0200 15165 OZF7 R. Denmark Copenhagen,
11760 — R. Havana Cuba Havena, Cuba 0400 Denmark 1500
11780 — R. Belgrano Buenas Alres [5185 — Far East Bc Victoria,
Argentina 0200 Assoc. Seychelles 0330
11780 ZL3 R. New Zealand Wellington, New 15185 — RTF Paris, France 1930
Zealand 0700 15235 - R.Japan Tokyo, Japan 0100
11795 — Deutsche Welle Cotogne, Germany 0200 15250 — R. Bucharest Bucharest,
11795 PR139 R. Nacional Rio de Janeiro, Rumania 1300
Brazil 0000 152556 — Vatican R. Vatican City 1900
11800 — R. Nacional Tenerife, 15273 CXA74 SODRE Montevideo,
Espana Relay Canary Is. 2330 Uruguay 0100
11820 — Trans World R, Bonaire Neth. 15285 — R. Ghana Accra. Ghana 1900
Antilles '0330 15285 — V.AmericaRelay Colombo, Ceylon 1215
11830 — V.America Relay Okinawa 2300 15290 — Syrian Bc Svc Damascus. Syria 1830
11835 CXAI? R. El Espectador Montevideo, 15315 ETLF R.V. Gospel Addis Aboba,
Uruguay 2330 Ethiopia 1500
11855 — Savdi Arabian Jeddah, Saudi 15345 — V. Nigeria Lagos, Nigeria 1830
Bec Sve Arabia 1800 15400 — BBC Relay Ascension |s. 1930
11855 ETLF V. Gospel Addis Ababa, 15420 — South East Manila.
Ethiopia . 0250 Asia R. V. Philippines 0100
11860 LLJ R. Norway Oslo, Norway 2200 15435 — Deutsche Welle Kigali,
| — RTV Congolaise Lubumbashi, Relay Rwanda 2030
1875 R. RS Joonddy 1900
- . RSA ohannesburg. - -
. JenpEanE ) 16-Meter Band—17700 to 17900 kHz
11875 YNW R. Nacienal Managua, X . I W
Nicaragua Nicaragua 1300 17720 BED39 V. Free China Taipei. Taiwan 10230
11875 — Al Rome, Italy 1800 17755 — R. Berlin erlin,
11880 XERR R. Comerciales Mexico City. International E. Germany 0200
Mexico 0100 17770 — Al Rome, Italy 1415
11890 DZE9 Far East 8c Manilo, 17795 — RAY Rome. ltaly 1500
orp Philippines 0930 17840 — R. Prague Prague. Czecho-
11900 CEI190  L.V. Chile Valparaiso. Chile 0000 slovakia 1600
11920 — RTV Ivoirienne  Abidjan. lvory 17876 — Cyprus Bc Corp  Nicosia. Cyprus 1545
Coast 700 17880 — Oesterreicher R, Vienna. Aystria 1630
11925 — R. Tashkent Tashkent, USRR 1200 17885 — R. Havana Cuba Havana. Cubp 1800
~11925 BBC Relay Ascension Is. €500 17945 — R. Pakistan Karachi, Pakistan 1430
11949 ZPAS R. Encarnacion En;crnccion, o
araquay 030 P -
::ggg _ XTY\JN | Soigon, Vietnam 1500 I3'Me+er Bcnd 2'450 +° 2'750 kHZ
= . Nepa Katmandu, Nepal 0120
— 8 ) 21480 — R. RSA Johannesburg,
11970 R .Lebanon Beirut. Lebanon 2030 South Africa Iggg
21495 — R. Portugal Lisbon, Portugal |
19-Meter Band—15100 to 15450 kHz 21820 — Swiss Be Corp  Berne,
Switzerland 1600
15040 — R. Euzkadi Unknown 2030 21585 — R. Sweden Stockholm,
15056 — R. Cairo Cairo. Egypt 1600 Sweden 1430
15060 — R. Peking Peking, China 0100 21740 — R. Australia Melbourne,
15080 — R. Peking Peking, China 2330 Australia 0200
15115 ELWA Sudan Interior  Monrovia, 21745 — R. Kuwait Kuwait 1630
=

White's Emergency Radio Station Listings for
PACIFIC NORTHWEST

SCIENCE AND ELECTRONICS furnishes this

exclusive listing of Pacific Northwest
emergency radio stations as an aid to our
many readers now engaged in the fascinat-
ing and rapidly growing hobby of monitor-
ing emergency radio communications. We
have and will be publishing similar lists de-
voted to different metropolitan areas in
forthcoming issues so that you'll be able to
accumulate a sizable array of this difficult-
to-obtain data. Refer to the index on page
81 for our 1969/1970 program of emer-
gency radio station listings.

If you desire to obtain similar lists from
-other areas in the United States that have
not been published in this magazine, then

.we suggest you write to Communications

_Research Bureau, Box_56, Commack. NY

AvUGUST- SEPTEMBER 1970 !

m}‘?‘ﬁ»-

A

11725. They may have a list of emergency
radio services that covers your locality. In-
clude a stamped, self-addressed envelope
with your request.

All frequencies are megahertz (MHz)
unless otherwise noted. Symbols used are:
CD—Civil Defence; FD—Fire Department;
LG—Local Government; PD—Police De-
partment; SD—Sheriff or County PD.

IDAHO STATE POLICE

Mobile channels: 4254 [54.7) 154.86 154.89 155.07 159.21
Bases:
Albion KLI23I 42.54
K12Z523 154.86
Arco KOB334 42.54
Blackfoot KJZ992 42.54
Blad Mtn. KO1389 42.54
Boise KOA368 42.54
KOB33 155.25
KOQU73 158.79
Bonners Ferry KOB289 42.54
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Cascade KJK786 42.54
. KOI315 42.54
Challis KCN367 42.54
Chinks Peak KOB277 42.54
KOP42 155.25
Coeur D'Alene KOA302 42.54
KOR26 154.95
KOR27 158.91
KOU78 159.21
. KPO34 158.91
Delco K1Z525 154.86
Grangeville KGP790 42.54
KOA323 42.54
Hailey KOK775 42.54
Heutter KOP43 155.07
Hollister KOE389 42.54
K1Z522 154.86
KOR79 158.79
Idaho Falls KFD568 42.54
KOSbb 159.03
Inkom KOB636 42.54
Jerome City KOG499 42.54
KIZ526 154.86
KOR25 154.95
Kamiah KBJbb4 42,54
Kello%? . KQI235 42.54
King Hill KOH§95 42.54
K1Z524 154.86
Kooskia KLD807 42.5
Lewiston KOB263 4254
KCK78 154.95
KZR52 159.09
Macks tnn KBI8i7-8 42.54
McCall KJK785 42.54
Mica Mtn. KO G489 42.54
Montpelier OAJl 42.54
Moscow KBR22I 4254
Nezpéerce KOM474 42.54 -
KCM52 159.03
KZR51 154.65
Orofino KOA324 42.5
Powell KJU344 159.21
Prestan KOB25I 42.54
Priest River KOH644 42.54
Rexburg KOBA47| 42.54
Rigby KOA477 42.54
Riggins KJF779 42.54
St. Anthony KOAS5I5 42.54
St. Maries KOB290 42.54
Salmon KOY80 155.25
Sandpoint KOA9387 42.5.
Soda Springs KOH762 42.54
Strevell KOE3I6 42.54
Twin Falls KOU 158.79
Wallace KOG334 42.54
portable bases KOG577 42.54-
KOR70 15495  155.25
KOR&9 158.79
KOY86 154.95
IDAHO COUNTY AGENCIES
Ada County SD KGP703 39.82 39.86
! SD KOG 39.82 39.86
SD KGP700 47.20
SD KH144-5 159.09
SD KOWé2 159.09
Bannock County SD mobiles 39.82 42.54
LG KGO92 153.80
Bingham County  SD KOH242 39.82 39.86
Bonneville County SD KUA788 39.82 39.86
SD KBA749 - 39.82
SD KFT625 47.46
SD KBv27 458.75
LG KHP95-7 72.54
LG KCU95 158.88
Canyon County SD KOH218 39.82
Kootenai County  SD mobiles 42.54
LG KGU987-90 453.25 458.25
LG KJB940 453.25
Latah County SD KOAS25 39.82
Nezperce County SD KOAS03 39.82
Shoshone County SD KDC3I0 39.82
- SD KFES50 155.01
SD KOS90 156.21
SD KFESI 158.73
LG KUwW92 155.04
LG KRY90 155.04
Twin Falls SD KOG982 33.82
OREGON STATE POLICE
Mobile units 42.88 42.94 -
Bases: .

Albany
Arlington
Ashland
Astoria
Baker

Bend

Burns

Canyon City
Carpenterville
Chehalem Mtn.
Clackamas
Coquille

Enterprise
Eugene

Florence
Gilchrist
Gold Beach
Goverament
Camp
Gronts Pass

Hermis‘ron.
Klamath Falls
LaGrande

Lakeview
Marys Peak
McMinnville
Medfor:
Myrile Creek
Newport

Odell Lake
Ontario
Pendleton

Portland

Prineville
Roseburg

St. Helens
Salem

The Dalles
Tilomook

Vale

Warm Spgs. Jct.

Woodburn
Wyeth
Portable bases

Clackamas Co.

Clatsop Co.

Coiumbia Co.
Coos Co.
Deschutes Co.

Douglas Co.

KPE73 154.86
KOA381 42.88
KON939 42.88
KOA4(8 42.88
KOA383 42.
KPD2| 154.92
KPD20 156.03
KOB32| 42.88
KPO92 154.86
KOB3I | 42.88
KOB309 42.88
KAS427 155.91
KON349 42.88
KAW775 42.88
KOB307 42.88
KPA87 159.03
KPASS 154.86
KONS823 42.88
KJE228 42.88
KOA693 42.88
W72 42.88
KOL482 42.88
KEP&53 42.88
KOB202 42.88
KOASI3 42.88
KOM79 156.03
KPG32 154.89
KCW25 154.92
KOB308 42.88
KOA744 42.88
KAW733 42.88
KOS93 156.03
KOS94 154.92
KJE229 42.88
KDQ23I 42.88
KO 1284 42.88
KBGS5!3 42.88
OM7! 154.89
KAT565 42.88
KOA3I5 42.88
KZR8I 156.03
KZR82 154.89
KOA296 42.88
KOP32 154.92
KOA382 42.88
KOK62 154.92
K63 156.03
KOA745 42.88
KBV43 154.80
KOL354 42.88
KON896 42.88
KPB44 156.03
KOB3I0 42.88
KOD47 154.86
KON822 42.88
KDC261 42.88
KOAS98 42.88
KDY26 154.86
PE72 156.03
KOA293 42,88~
KOBS77 42.88
KPF28 154.80
KPF29 155.91
KOA384 42.88
KOP38 156.03
KOB728 42.88
AT566 42.88
KON@938 42.88
KOA485 42.88
KRC86 - 154.86
KNG3I 155.91
KNQ32 154.82
OREGON COUNTY AGENCIES
SD KOL973 155.43
SD KOI237 159.03
SD KPI79 158.85
SD KQP433 4460.50
LG KOM48! 45.44
SD KJw8I2 155.55
SD KFv939 155.79
LG KFV938 154.025
LG KFZ893 155.715
SD mobiles 155.01
SD KOF545 155.25
SD KON29 453.05
SD KON30-1  458.05
LG KJW754 453.35
LG KZH9%% 458.35
SD KJE992 155.70
SD KODA44 154.95
SD KOL484-5 155.70
FD KJY804 154.37
FD KOI1622 - 154.37
SD KOMS |55 6|

Jackson Co.
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42.94
4294
4294
42.94

42.94

42.94
42.94

42.94

4294

42.94
42.94
42.94
4294
42.94
4294
42.94
4294
42.94

42.94
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Josephine Co.

Klamath Co.
Lane Co.

Lincoln Co.

tinn Co.

Malheur Co.

Marion Co.

Multnomah Co.

Polk Co.
Umatilla Co.

L]
Wasco Co.

Washington C

Yambhill Co.

Mobile units:

Bases:
~Baw Faw
Bellingham

Beverly
Bremerton
Bridgeport

Burch Min.
Camas -

Camp Murray
Chehalis

oo

SD KOG326
SD KOHb35¢
LG KRZ32
LG KTOSI
LG KFN498-9
LG KFX268
SD KCT224
SD KJR438
SD KEN97
SD KEN98
SD KPL40
SD KOMb4b
SD KDG750
SD K1Z360
SD KOG233
SD KHI34
LG KDB397
FD KBQ750
FD KDG418
SD KEP665
SD KOA282
SD KJY$73
$D KOL353
SD KOAS50
SD KOEbS
SD KYT38
SD KiU22
SD KIT80-1
SD KPD97
SD KIT82
SD KPO94-6
SD KEN9I
SD KGV48
SD KI780-2
SD KNP&5
SD KOA49
$D KPO97
SD KROS3
SD KFL83
SD KRO76-7
LG KEMb43
LG KDU492
LG KBC435
LG KCI727
LG KDR766
LG KOL92s
FD KOK263
SD KCI55
LG KHP82
SD KO®323
LG KFG&4
LG KDC933-4
SD KAY935
SD KES97
SD KES98
o. SD KBR983
SD KLE757
SD KQR568
SD KLU309
LG KBI88O
LG KOL24
LG KHJ20
LG KHJ2!
FD KDO278

159.09
159.09

159.09

154,175

159.03

WASHINGTON STATE POLICE

154.68 154,77

KOAS86

KOAS87

KCL772
KFT598
KOAS586
KEO E437
KEQ49- ~
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154,875
155.70

154,77
155.475
154,77
154.68
154.77
54.77
158.79
158.79
154.89
154.77
158.79
155,475
158.79
154.77
158.79
154.77

155.475
165.85

155.475

154.845
155.475
154.845
158.79

155.475

154.28

155.52
158.79
155.85
158.79

158.79
155.475

155.475

Colfax
Colville

Concrete
Crestan
Creston Butte
Davenport
Dayton
Easton
Ellensburg

Enumclaw
Ephrata
Everett

Hogquiam

Index
lone
issaquah

Joe Butte
Kalama
Kelso
Kennewick

Monroe
Morton
Mt. Vernon
Naselle Mt
Neilton
North Bend

Okanogan

Olympia

Pt Angeles
Pt Townsend
Richland
Ritzville
Seattle
Shelton
Spokane

Steptoe
Sunnyside
Tocoma
Yancouver
Walla Walla
Wenatchee

Yakima

Portable base

KCN699
KOM94
KOG324
KDX8?
KCL767
KDX88
KO A592
KCL777
KCL774
KCL770

KOA498
KEQ50
KOAS590
KDU91
KCL768
KCL778
KOA389

KOA467
KOAS582¢
KOAS582
KOA4t7

KLI925
KLC771
KOE438
KOAS586

KOA345
KDX83

KOA467
KDX86

KOH326

B4
154
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155.475

155.475
154.77

155.475
158.79
155.475

155.475
155.475
155.475

155.475

158.79
155.475

155.475
155.475
155.475
155.475

155.475
155.475

155.475
154.77
158.79
155.475
155.475
158.79
155.475
154.77

155.475

155.475
155.475

154,77
158.79

155.475
155.475
155.475

154.77
155.475
164.77
155.475

155.475

154.77
155.85

1158.79

155,58

158.79
158.79

155.52

158.79
158.79

158.79

155.58
155.58

155.475

155.52
158.79

158.79

158.79

154.845

WASHINGTON COUNTY OPERATEQ AGENCIES

Benton Co.

Chellan Co.

Clallam Co.

Clark Co.

SD KOM785
SD KPL8|

sD KPL823

LG KBY24|

'SD KOL234

SD KOH680
LG KOV34
FD KEN48
FD KEN47
LG KBV949
LG KOM211I
LG KPN30-|
SD KCJ23
SD KLH912
SD KOA984

FD KOK922

453.15
458.14
155.88
155.88
158.835
154.89
155.31
155.31
154,37
154,37
154,37

154.445
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FD KCN237 154.37
FD KCS987 154.37
FD KOL793 154.37

Cowlitz Co. SD KGR218 156.2)
SD KOB8404 156.21

I SD KYA94 155.37
Franklin Co. SD KOAS527 156.15

SD KPO3b 453.35
SD KPO35 458.35
FD KDB384 154.19

LG KBWS5I-2  45.16 155.10  155.47

FD KON2i| 154.19
Okanogan Co. SD KFO754 155.37
SD KPC4b 458.35
LG KFR36 155.10
LG KDB312-4 156.00
Pierce Co, SD KOB452 39.82 156.09
SD KOG321 156.09
CD KDL939 4520
FD KDL938 154.43
FD KOB27% 154.43
FD KOI1948 154.43

FD KOK&92 154.43

Continued from page 58

Radio Lumiere. Even more intriguing is
the relationship between Haiti’s government
and 4VU operated by the West Indies Mis-
sion at Los Cayes on the republic’s South-
west penninsula. Though R. Lumicre
describes some of its purposes as coping
with “the ill winds of discontent sweeping
over the world” and pursuading Haitians to
desert their “voodoo gods,” the station once
lauded Papa Doc as follows:

“What is the attitude of the government
of Haiti? The West Indies Mission enjoys
the highest esteem in official circles now as
it has in the past for the obvious concrete
accomplishments in the lives of the peasant
masses . . .” -

Noting that it had not sought favors.
R. Lumiere continued, “No date has been

FD KFB929 154.25 San Juan Co. sD KCY2I3 155.61
Grant Co. SD KOB427 156.15 Skagit Co. SD KOA625 155.31
LG KLK505-9  [54.085 SD KBD77 15531  155.73
FD KGL472 154.19 FD KDU533 154.43
Grays Harbor Co.  KOA398 39.82 Snohomish Co. SD KO1647 159.21
SD KJW765 39.82 SD KOT76 453,95
SD KJPsI 453.40 FD KOF609 154.43
FD KFO757 154.19 154.43 155.085 FD KOK857  154:43
Island Co. SD KJv7I-4 155.73 FD KJF939 154.43
) FD KDX392 154.43 Spokane Co. SD KF0787 3982 39.94
King Co. SD KFF218 155.01 PD KOW&5 159.21
SD KOA772  155.19 FD KOM8I9 ' 154.43
SD KDC279 155.19 Thurston Co. SD KGL589 39.82
SD KON205  159.09 SD KOH603 39.82
SD KBZ943 155.49  159.09 LG KCL204 155.145
SD KLR452 460275 460.325 LG KCWb42  155.145
SD KML44 465.325 LGS KLO348  453.975
LG KBU&78 153.755 FD KVL9I 72.84
LG KDC28I 153.755 FD KEPbI4 154.19
LG KLY813 154.085 FD KOL474  154.19
LG KJW426 453010 FD KCX427 154.43
LG KZF28-9  458.10 FD KDA372  154.43
FD KOLé44 153.95 FD KFD670 154.43
FD KOF989 154.19 FD KOM707  154.43
FD KBES22 154.25 FD KQL86Y 154.43
FD KOKS561 154.25 Walla Walla Co. SD KOB598 39.82
£D KOK987 154.25 ED KOK870  154.43
FD KOL375 154.25 FD KDJ34 453,50
FD KOM473  154.25 FD KDJ35 458.50
FD KOM786 15425 Whetcom Co. SD KOI662 155.61
Kitsap Co. LG KGU94 153.92 FD KOI654 46.14
LG KPOsb 153.92 FD KBY736 154.43
LG KDN796  158.88 FD KFDb34 154.43
LG KJC999 158.88 Whitman Co. SD KOB279 3982 39.94
FD KFF228 154.37 SD KDL23 155.13
FD KON46l  154.37 FD KOM472 15419
Kittitas Co. SD KOB272 156.15 Yakima Co. SD KON322  156.15
LG KFWé1-2  I55.10 SD KOA973 15615
LG KDT304-6  156.00 FD KTU74 153.77
FD KO1782 154.43 £D KFD2I 153.77
Lewis Co. SD KDL844 39.82 FD KOK4I0-1  154.19
£ set for the expiration of our licenses, and
Voodoo.Radio we have been virtually allowed to' choose

our own frequencies, call letters, and operat-
ing hours. We pay no taxes or license fees,
for we handle no paid advertisements.”

Station 4VU may also hold the distinction
of being the sole broadcaster to ever really
consider building a station on notorious
Navassa Island—a U.S. possession about 40,
miles West of Haiti and,-as many readers
will recall, the fictional home of a widely
publicized 1967 hoax station.

R.Lumiere’s own hopes of building an
FM relay on the island were short lived.
One 4VU official took a motor launch out
to Navassa and, as he later told an officer
of the North American SW Association, he
found it infested with snakes and “totally
unsuitable” for a radio station.

But to return from the might-have-been
to hard reality, R.Lumiere is almost always
logged on 2410 kHz, w}here programs are in
French and Creole. =

»-

'y

e

e 7  Science Anp ELECTRONICS

: =



-

g

PDQ Reactor

Continued from page 33

2%

tact with the case. Finish up your perf
boarding process by taking care not to roast
the semiconductors and making sure you've
wired the relay in properly.

The seeds of your labor are soon to bear
fruit. A little more drilling n’ filing whips
the case’s front panel into shape. If you
don’t feel like hassling through steel case
ironmongery, try outboarding the meter,
Calibrate pots R9 and R10, PBI and Time
pot RS into an aluminum mini-box, inter-
connecting the cases with a suitable cable.

This arrangement also serves an impor-
tant purpose if you're considering PDQ’s
use in a psychology lab or any other con-
trolled-experiment environment. Now the
person being tested sees only a neon lamp
and a switch. There’s no superfluous knobs
to twiddle or distracting meter face to sub-
consciously try to “beat.”” If you go this
route, mount the lamp holder and S1 onto
the front of the case.

Let ‘er Rip. By now you're chomping at

" PDQ’s bit—but hold back for’ a moment.

Calibrate the dern thing first! Adjust for
meter zero by turning R10 with PBI de-
pressed. Now depress and quickly release
S1; the meter should read near, or over,
full scale. Adjust R9 so it reads exactly
full scale. Press PB1 again and the meter'll
zero. If it doesn’t zero the first time, repeat
the precedmg operation.

Okay, you've waited long enough for the
moment of truth. Sit comfortably in front of
PDQ. Press SI and hold it down until Ii
extinguishes, then release S1 as quickly as
possible. The author tested several people
and found that readings averaged from
10 uA. (pretty slow) to 35 uA. with the
listed values for R6 and C3.

Setting up the meter movement to read
seconds requires that you can get your hands
on a super-accurate power supply. First,
you'll need to refer to a universal capacitor
charging curve found in any good engineer-
ing text and set up a graph of Voltage
across C3 versus Time. Then connect the
accurate voltage supply between circuit
common and Q3's gate terminal. Apply a
voltage corresponding to several charging
time constants (for C3). You'll wind up
with a meter face that’s calibrated in terms
of time. ]

Famous Patents
Continued from page 56

Mitchell Uniflash

Continued from page 52

of special purposes, such as in televising
motion picture film.

Vladimir Zworykin became a member of
the RCA research staff in 1929 and rose to
the position of vice-president of RCA in
1947. His researches in various fields of
science have led to the granting of more
than 120 patents on inventions ranging from
radio and television to guided missiles and
automobiles.

Perhaps Dr. Zworykin’s most important
contribution to science and to the human
race was his modification and development
of the electron microscope into a practical
instrument that could be used to study the
world of viruses and protein molecules and
advance man's knowledge of life itself.

Copies of Viadimir K. Zworykin’s Iconoscope paterit
(which is part of a complete television system) are
availakle for fifty cents each from the U.S. Patent
Office, Washington, D.C. 20231. In ordering, give the
number of the Patent—No. 2,141,059,

AvcusrT-SepreEMEER, 1970 )J
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power, wait seven seconds for the capacitors
to charge, and then fire! You must wait at
least seven seconds to allow the capacitors to
reach full charge; there is no built-in “ready
light.”

Checked with a strobemeter, Uniflash pro-
duced a guide number of 48 with ASA 50
film. Actually, since much of the illumina-
tion on the subject is bounce light because
of the bare flashtube, the guide number will
vary, depending on the flash-to-subject dis-
tance and the color of the room.

Summing Up. While a studio-type, bare-
bulb electronic flash is not the universal
light source, Uniflash packs a good light
output. And it represents an easy answer
to the need for bare-bulb, ‘“natural light”
lighting techniques.

Uniflash is available in kit ($79.95) or
wired ($104.95) form. For additional in-
formation write Mitchell Enterprises, Dept.
S, Box 19562, Dallas, Tex. 75219. Tell em
you saw it in S/E.

97



98

Great Men of Science
Continued from page 38

An intensely practical man, he insisted
that men should use heat as a servant. “Put
heat to work!” he urged.

He himself invented the drip coffee pot
plus the modern fireplace and flue. He in-
vented the steam radiator, installed the
world’s first central heating systems in build-
ings used by scientists of France and
England.

But the man who founded the science
of thermodynamics was more than a
scientist-inventor.

Born in Woburn, Mass., he sided with the
British in the 1770s. Rumford ranks as one
of the earliest professional secret agents,
but the full extent of his trickery wasn’t
disclosed until 150 years after his death.
While posing as a patriot he spent at least
two years as a British spy.

There was no proof of his duplicity at the
time. Still, he thought it wise to to go to
England in 1776. Before his 22nd birthday
he was elevated to the important post of
Undersecretary in the Ministry for Carolina
and Georgia.

At this early period he made many im-
portant experiments concerning the ex-
plosive force of gunpowder. He developed

accurate ways to measure the impact of

bullets, and founded the deadly science of
ballistics.

Not content with high rank and a sheaf
of scientific achievements, he tried to sell
naval information to the French. Later he
transferred his allegiance to Bavaria and
rose to the post of prime minister. Made a
Count of the Holy Roman Empire in 1791,
he took the name Rumford in honor of a
village in which he spent several happy

years (today, what was Rumford is now -

Concord. N.H.).

U. S. officials offered him the superin-
tendency of West Point when the military
academy was being built—then withdrew
the offer in embarrassment when British
offictals leaked word of his activity during
the Revolution.

Undaunted, the scientist who had become
a millionaire in an age when few amassed
such a fortune, used part of his money to
establish one of the world’s great scientific
bodies—England’s famous Royal Institution.

In old age, the man who had fought
against Washington and his rebels endowed
a professorship at Harvard. No one knows
why he did it. To unravel the mysteries of
his intrigue-filled life would take decades of
research. No other man so deeply involved
in international affairs has done so much to
make life comfortable for the masses by
means of “our servant, heat.” |

IC Low-Bander

Continued from page 63

ground. Connect antenna and ground to
clips J1 and J2, respectively, then a 6-volt
battery to clips J3 and J4. Be sure polarity
is correct and connect either a small PM
speaker or headphones to clips J5 and J6.

Oh yes— plug in a coil L1 (A), covering
the BCB, for initial checking because there
are far more transmissions day and night in
that band. Initially turn both volume and
regeneration controls fully clockwise. As
you tune through from one end of the dial
to the other you should hear a chirp or
squeal as you tune past each station. If no
chirps or squeals are heard reverse connec-
tions to the tickler in the tube base.

Set the dial on a strong squeal and rotate
regeneration control R1 counterclockwise
until you reach a point where the squeal
turns into either sweet music or sweet talk.

i

At this point the volume control should be
adjusted to suit your listening pleasure.
Duplicate the above operations for coils
L1 (B) and L1 (C). You will gain experi-
ence as to where the controls should be set
for best performance as you use the re-
ceiver. You'll be surprised and delighted at
how well it works. |

“Good_luck!”

\

i/

SciEnce ANp ELECTRONICS



AUuGUST-SEPTEMBER, 1970 .
- -3

Ham Traffic

Continued [rom puge 65
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words, the actual amount of work done by

the FCC has no relationship to what it will
charge for any particular type of radio
license! Not only that, but the number of
times a radio user will renew his license in
the future also is figured into the bite which
the Friendly Candy Company will take out
of his billfold.

For example, the various classes of com-
mercial operator’s licenses cost $3, $4 to §$5.
Uncle said he will leave those charges just
as they are. However, he will increase from
$2 to $10 the charge for a restricted radio-
telephone operator’s permit. This is the type
of radio license which pilots and other radio
users must have. There is no exam required
for ‘this pilot’s radio ticket—just fill out a
simple form and mail it in—that’s all. Some
clerk at the FCC types out a little card and
mails it back to the pilot—and the ticket is
good for life, with no renewal required.

However, for a commercial operator's
license, which must be renewed, there is a
lengthy technical exam to prepare, ad-
minister and grade.

Uncle’s “reasoning” for increasing the
charge to pilots but not to commercial
operators is not based at all on the amount
of work done by the FCC in issuing these
licenses. Rather the idea is that the pilot’s
license lasts a lifetime, so they want to get
more money from him the first time because
they won’t get another chance. The com-
mercial operators must rencw every five
years, so they can hit their pocketbooks
repeatedly! And the FCC admits this in their
notice of proposed rule making!

Type Approval Taxes. Another example
of wild Federal bureaucratic thinking is in
the case of charges to be made for “type
approval” of commercial equipment, such
as two-way radio gear and even TV re-
ceivers. These charges will be based on the
selling price of the equipment and the esti-
mated number of units to be produced!
These charges have no relationship to the
amount of work performed by the FCC in
inspecting this equipment! These charges
are taxes, pure and simple—they can’t pos-
sibly be called “fees.” (And remember, only
Congress, composed of our elected repre-

sentatives, is supposed to have the power
to tax.)
»
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Charges to broadcast stations would be a
certain percentage of their advertising rates
for commercial announcements—nothing is
said about how much work the FCC would
do in regulating these stations—again, you
see, another TAX.

Charges to cable TV. systems would be
based on the number of subscribers they
have! Again, no relationship to whatever
work the FCC performs for these portions
of the industry. And again, another uncon-
stitutional TAX.

How Are Hams Affected? But what does
all this mean to ham Tradio? How does this
arrogant attitude affect our future? Very
bascially, it places our future in complete
doubt. If the FCC is allowed to get away
with these new charges and the principles
they represent, then the FCC will have the
power to put out of business any type of
radio communication for which it may
acquire a dislike. Simply by raising the
charges so high that no one can afford it.

Look at it this way. Ham license taxes
are to go up to $9, with no logical reasoning
behind this increase. Supposedly the gen-
eral public is now subsidizing ham radio
by paying taxes to support the FCC. And
why not? The general public benefits in
many ways from the activities of ham radio
operators, just as it benefits from all forms
of radio communications. Yet the FCC
wants us to pay $9 now. If they’re allowed
to get away with it, what’s to prevent them
from charging us $90 next year, or $900
the following year? The wording in the
FCC’s new schedule of charges makes this
entirely possible.

Incidentally, there was another hooker in
the FCC’s plan. There was a shorter than
normal time allowed for the filing of com-
ments on the proposal, and the FCC said in
advance that there would be no extension
of time allowed! Now isn’t that nice! They
spend literally years thinking up this thing,
then allow a very short time for everyone
involved to digest it, and tell us all in ad-
vance that we can’t possibly have any addi-
tional time for comments, regardless of our
reasons for needing it! Real steam roller
tactics, by an agency that is supposed to be
“serving” us.

They deliberately made it impossible for
national publications such as SCIENCE AND
ELECTRONICS, and many others, to report
the full story to you readers in enough time
for you to band together to fight this unfair
proposal! |




Moving Coil Meter

Continued from page 42

y

Mount the coil assembly in place by stretch-
ing the rubber band over pieces G and I,
centering it vertically within the height of
the pole pieces of the magnet.

Now For The Pointer. Straighten out a
4%-in. length of #18 gauge bare copper
wire and then form it as shown in our
drawing. The pointer is cemented in the
slot in block J so that it rests near the zero
end (left side) of the scale platform with the
moving coil at rest with no current flowing.
Picce F is used to make final zero rest posi-
tion adjustments after a scale has been ce-
mented into position.

Fasten two double solder lugs to block
H; these are intermediary connecting points
for the two wires from the moving coil.
Form a helix like a hairspring with each
of these leads so they will wind up as the
coil assembly moves clockwise. Solder the
end of the wire from the top helix to one of
the top lugs and the bottom helix to one of
the bottom lugs. Mount two Fahnestock
clips or binding posts along the front edge
of the meter baseboard and connect them
to the solder lugs on H, using #18 solid, bare
wire. Since meter polarity is determined by
magnet polarity and the direction of cur-
rent flow, depending on how the coil is
wound, the correct polarity markings of
the meter should be established at the time
you calibrate the instrument.

Calibration. In order to calibrate this
instrument, you'll need a potentiometer hav-
ing roughly 200 ohms resistance, a 1%-
volt battery, and a DC milliammeter, pre-
ferably a multi-range onc available as part
of a VOM.

Now you arc ready for the calibration
scale that’s mounted on the platform C
made during the framework construction.
The scale is drawn on a piece of heavy
white paper (U) which will be cemented to
the platform after the calibration marks
have been drawn. (Rub on numerals, such
as Datak, make a neat scale.) Temporarily
fasten this white paper (U) to platform C,
draw an arc as shown in the photo, and
place a mark on the left-hand side for a
zero reference point.

Connect a 1% -volt battery, a 200-ohm
potentiometer (used as a rheostat), a VOM
set on DC milliamp ranges (or a milliam-

100

meter), and the moving coil meter you have
just built, as shown in the calibration dia-
gram.

Sct the potentiometer for maximum re-
sistance and at the start use the highest
milliamp range of the VOM. If the pointer
on your moving coil meter deflects to the
left (below the established O point), reverse
connections to it and then mark the binding
posts + and —. Use thé connection diagram
to determine their polarity markings after
connecting the meter so that the pointer
moves to the right.

Slowly turn potentiometer to reduce re-
sistance in the circuit and notc the readings
of the VOM milliamp range selected. Mark
your moving coil meter with the same read-
ings shown on the milliammeter. We divided
the 0-100 scale into 10 mA divisions. In
commercial manufacture of DC moving coil
meters, spring tensions, spacing, and coil
weight are carefully controlled so that these
meters are linear. For this reason commer-
cial milliammeters have uniform spacing be-
tween divisions. Our moving coil meter
doesn’t have such uniformity because of the
variations in the rubber band used for sus-
pension and tension, and because it’s difficult
to maintain accuracy of positioning the
various picces and to be assured of the
strength of magnetic ficld developed by the
magnet. Once you have established the cali-
bration points they will be accurate.

Now that you have marked the scale in
pencil you can remove it from the platform
and apply the permanent markings. Then
perimanently fasten the scale in position and
stand back to admire your work. If you
used reasonable care in following the in-
structions, you’ll have good reason to be
proud of your handiwork and should ex-
pect a good .grade and/or congratulations
from your friends and teachers. |
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FOR BIGGER PROFITS! NEW CAREER OPPORTUNITIES!
READ AND REPLY TO THESE CLASSIFIED. ADS

Classified Ads 65¢ per word, each insertion, minimum 10 words, payable in advance. To be included in the next available

issue of SCIENCE & ELECTRONICS (formerly RTV-Exp.) copy must b

e in our New York Office by Aug. 10th. Address orders

to C. D. Wilson, Manager, Classified Advertising, SCIENCE & ELECTRONICS, 229 Park Avenue South, New York, N. Y. 10003.

ADDITIONAL INCOME

EDUCATION & INSTRUCTION

PERSONAL

REPAIR Television Tuners. Free Tricks.
F. Bocek, Box 833, Redding, Calif. 96001.

FREE Folder. Spare Time Incomes.
Walker, SMDC, 5302 First Strect. Norih-
west, Washington, D.C. 20011.

MAKE Your Classified Ad Pay.
“How To Write a Classified Ad That
Pulls.'' Includes certificate worth $2.00
toward classified ad. Send $1.25 to C. D.
Wilson, Science & Mechanics 229 DPark
Avenue South, New York, N. Y. 10003,

Get

BOOKS & PERIODICALS

BURIED TREASURE IS EVERYWHERE!
New Map Book shows over 400 U.S. Locu-
tions. Details Free. Treasurc House. 3645
McRee Ave., St. Louis, Mo, 63110.

BUSINESS OPPORTUNITIES

I made $40,000 Year by Mullorder!
Helped others make money! Stari with
$10.00—Frec Proof! Torrey, Box 318-T,

Ypsilanti, Michigan 48197,

FREE Book ‘900 Successful, Little-
Known Businesses.”” Fascinating! Work
??ng! Plymouth 411-H, Brooklyn, N. Y

18.

FARN College Degrees at home., Many
Subiects. FLORIDA STATE CHRISTIAN
COLLEGE, Post Oflice Box 1674, Fort
Lauderdale, Fla. 33302.

BECOME Ordained Minister. Free Infor-
mzllon. Church, Box 191-SE, Auburn, N.Y.
13021,

ELECTRONIC COMPONENTS & KITS

SAVE on Electronlc Components. Bux
for less that wholesale by learning to un-
scramble the secret price code used by
Pawn Shops. Send $1.00. I.P.B, P.O. Box
88240-H. Indianapols, Indiana 46208.

“TREASURE WITCHER ' All solid-state
transmitter-receiver metal locator—Com-
plete Kit $45.95 plus $2.00 shipping. Com-
plete locator checked-out by author $57.50
plus $2.00 shipping. Less earphones. See
feature article on Locator 1n 1970 April ‘May
Issue of SCIENCE & ELECTRONICS. List
of Kits and_ plans 25¢. Raikes-lronics.
2722 Quebec Drive, Little Rock, Ark. 72204

INVENTIONS WANTED
WE either sell your invention or nay
cash bounus. Write for details. Universal
Inventions. 298-5. Marion. Ohio 43302.

MISCELLANEOUS

LOOKING For an Unusual Way To
Make Money In The Recent Coin Collect-
ing Boom? Like To Know How To Get
Started And Where To Buy And Sell Coins.
Than This Booklet 1s A Must! $1.00.
Super, 640 Magnus Drive, Coraopolis,
Penna. 15108.

ADOPT AN IMPORT Increcuse the sale
potential of your firm, Or start new busi-
ness or part-time venture. Our newsletier
lists hundreds of new foreign products of-
fered by foreign manufacturers to U.S.
firms on_ exclusive basis. Qur 20th vear,
Wwrite for free data. Internuational
Z([)x_;bgﬁtrade, Box 636-SE, Newark. N.J,

101,

ADULT Books. Magazines! I'ull Color
Cutalogue-—209 photographs' 25¢ (han-
dling). State Age. Clifton’s. Box 1068-7M,
Saugus, Calif. 91350.

PSYCHEDELIC Catalog 50 Pages. Send
25¢. Hole In The Wall, 6055-SM. Lanker-
shim, No. Hollywood. Calif. 91606.

MONEYMAKING OPPORTUNITIES

ELECTRONIC moneyvmaking projects.
Fxperience, investment unnecessary. Man-
ual 26¢. Barta-TWA Box 15083. San
Francisco. Calif. 94115,

HOW Much does belug your own boss
or making $25,000.00 per vear interest vou?
The Warner breakthrough in the Engrav-

ELIMINATE Debts Without Borrowing!
Parficulars Free. Helper. 10633 Riverside.
No. Hollywood, Calif. 81602.

PROFITABLE OCCUPATIONS

LEARN Handwriting analysis—fun, prof-
1t. Thompson, 16105-M Delrey, Cleveland.
Ohio 44128,

RADIO & TELEVISION

THOUSANDS AND THOUSANDS of
tvpes of electronic paris. lubes, transis-
tors, instructions, etc. Send for Free Cat-
alog. Arcturus Electronics Corp. MRT,
502-22nd Street Union City, N. J. 07087,

RADIO & TV Tubes 33¢. Free Catalog.
Cornell. 4217 West University. San Diego,
California 92105.

RECEIVING & INDUSTRIAL TUBES.
TRANSISTORS, All Brands— Biggest Dis-
counts  Technicians, Hobbyists. Experi-
menters—Request Free Giant Calalog and
Save! Zalytron. 469 Jericho Turnpike.
Mineola, N Y. 11501,

“DISTANCE Crystal Set Construection’
Handbook—50¢. “‘Coil Winding '—50¢. Cat-
alog. Laboratories. 2612-11 Butano,
Sacrumento, Calif. 95821

BLACK and White Televicion Converted
‘To Color. Patented System. Do 1t Yourseif
Kit. Write For Free Brochure. Bele Elec-
tronics Corn., 111 N.E. Second Ave.,
Miam, Fla. 33132,

EXCITING Listening! Police—Fire—
Emergency calls on your broadcast radio
$19.95 up! Also crystals —receivers. Scan-
ners. dualband High,Low. Brochures 10¢.
Salech Company, Woodshoro 39, Texas
78393.

C. B. BUYERS' Guide-—A new magazine
for Lthe buyers of Citizen's Band Electronic
Equipment. Send 351 25--includes Postage
to C. B. Buyers® Guide, 229 Park Avenue
South, New York. New York 10003

RECORDS, RECORDERS,
SOUND EQUIPMENT

DO IT YOURSELF ing field could be vour [uture. Write
Warner. Room CE-105-E. 1512 Jarvis, I'REE Circular. Country Records and
“CRIME BUSTER" First professional | Chicago, I1l. 60626. Tape Cartridges. Hoedown Fiddle Tunes,
Burglar Alarm with Do-It-Yoursell Instal- Blue Greass. ¢le. Uncle Jim O'Neal. Box
lation Instructions. Free brochure. Silmar, | MAKE Biz Money raising chinchillas | ACA-43, Arcadia. Calif 91008
3476-D NW Tth Street, Miami. Fla. 33125 | for us. Information 25¢. Keeney Brothers,
New Freedom, Pa. 17349, SPECIAL SERVICES
PRACTICAL tibs for home. garden and -
workshop are in '1001 How-To Ideas.” $350.00 MONTH Addressing! Everything INFORMATION On Anything! Author-
Send $1.00 for vour copy includes Postage. | Furnished. Details, mail stamped, ad- | ntative! $2.00 (deductible) Metzler Re-
to 1001 How-To Ideas, 229 Park Avenue | dressed envelope and 25¢. Happy. Box | search P,O. Box 2206MO. Long Island
South, New York, N. Y, 10003. 1161-DV, Battle Creek. Mich. 49016. City, N. Y. 11102

For Greater Classified Profits
why not try the new combination classified ad medium

Your classified ad will appear in SCIENCE & MECHANICS MAGAZINE as well as in a minimum of
four other SCIENCE & MECHANICS PUBLICATIONS. Write now for information to C. D. Wilson, Manager,
Classified Advertising, SCIENCE & MECHANICS, 229 Park Avenue South, New York, N. Y. 10003.
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One of our students
wrote this ad!

Harry Remmert decided he
needed more electronics
training to get ahead. He
carefully ‘‘shopped around’”’

for the best training he could
find. His detailed report on why
he chose CIE and how it worked
out makes a better ““ad’’ than
anything we could tell you.
Here’s his story, as he wrote it
to us in his own words.

By Harry Remmert

AFTER SEVEN YEARS in my present position, I was made
painfully aware of the fact that I had gotten just about
all the on-the-job training available. When I asked my
supervisor for an increase in pay, he said, “In what way
are you a more valuable employee now than when you
received your last raise?” Fortunately, I did receive the
raise that time, but I realized that my pay was approach-
ing the maximum for a person with my limited training.
Education was the obvious answer, but I had enrolled
in three different night school courses over the ycars and
had not completed any of them. I'd be tired, or want to
do something else on class night, and would miss so many
¢lasses that I'd fall behind, lose interest, and drop out.

The Advantages of Home Study

Therefore, it was easy to decide that home study was the
answer for someonc like me, who doesn’t want to be tied
down. With home study there is no schedule. I am the
boss, and I set the pace. There is no cramming for exams
because 1 decide when I am ready, and only then do 1
take the exam. I never miss a point in the lecture because

102

F 5
Harry Remmert on the job. An Electronics Technician with a promising
future, he tells his own story on these pages.

it is right there in print for as many re-readings as I find
necessary. If I feel tired, stay late at work, or just feel lazy,
I can skip school for a night or two and never fall behind.
The total absence of all pressure helps me to learn more
than I'd be able to grasp if I were just cramming it in to
meet an exam deadline schedule. For me, these points
give home study courses an overwhelming advantage over
scheduled classroom instruction.

Having decided on home study, why did I choose CIE?
1 had catalogs from six different schools offering home
study courses. The CIE catalog arrived in less than onc
week (four days before I received any of the other cata-
logs). This indicated (correctly) that from CIE I could
expect fast service on grades, questions, etc. 1 eliminated
those schools which were slow in sending catalogs

FCC License Warranty Important

The First Class FCC Warranty* was also an attractive
point. I had seen “Q” and “A” manuals for the FCC exams,
*CIE backs its FCC License-preparation courses with this famous Warranty:

graduates must be able to Pass the applicable FCC License exam or their
tuition will be tefunded in futi.

SCIENCE AND ELECTRONICS
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and the material had always scemed just a little beyond
my grasp. Score another point for CIE.

Another thing is that CIE offered a complete package:
FCC License and technical school diploma. Completion
time was reasonably short. and | could attiin something
definite without dragging it out over aninterminable num-
ber of vears. Here |elimimated those schools which gave
college credits instead of graduation diplomas. T work
the R and D department of o farge company and its been
my obscrvation that technical school graduates generally
hold better positions than men with a few college credits.
A college degree is one thing, but I'ni 32 vewrs old, and
10 or 15 years of part-time college justisn’t for me. No,
1 wanted o graduate i a year or two, not just siart.

It a school offers both resident and correspondence
training, 1Us my fecling that the correspondence men are
sort of on the outside of thmgs, Because | wanted to be
a full-fledged student instead of just o tagalong, CHE's
exclusively home study program naturally atracted me.

Then. too, it's the men who know their theory who
are moving ahead where Twork. They canrcad sehemties
and understand circuit operation. | want to be a zood
theory man.

From the forcgoing. you can see | did not scleet CIE
in any haphazard fashion. | knew what [ was looking for.
and only CIE had all the things T wanted.

Two Pav Raises in Less Thana Year

Only cleven months after T enrolled with CHEL T passed
the FCC exams for First Class Radiotelephone License
with Radar Endorsement. | had o pay joercase even he
fore 1 got my license and another onlv e months Later
i'm gctting 10 be known as a theory mare around work,
instead of one of the serewdriver mechumics.

Ihese are the tangible results, But just as important are
the things 've learned. Tam smarter now thaa | had ever
thought 1 would be. It feels good to know that I know
what 1 know now. Schematios that used to vonfuse me
completely are now casy for me to read and interpret
Yes, it is nice to be snieter. and that's probably the most
satislying result of my CIE experience.

Praise for Student Service

In closing, P'd like to get ina compliment tor Mr. Chet
Martin, who has faithfully scen to it that my supervisor
knows I'm studying. | think Mr. Martin's monthly reports
to my supervisor and generally flattering commentary have
been in large part responsible for my pay increases. Mr.
Martin has
contract cails for.” and | certainly owe him a sineere debt
of gratitude.

And finally. there is Mr. Tom Dutly, my instructor. 1
don’t helieve I've ever had the individual attention in any
classroom that I've reccived from Mro Dutty. He s clear.
authorttative, and spared no tiune or ctfort o answer my
cvery question. In Mr. Dufly, Pve reccived everything |
could have expected from a full-time private tutor.

I'm very, very satisfied with the whole CIE experience.

iven me much more student service than “the

I ENROLL UNDER NEW G.I. BILL

‘ All CIE courses are available under the new G.1. Bill. If you
| @crved on active duty since January 31, 1955. or are in service
Lnow. check box on reply card or coupon for G.1. Bili information.

Every penny ¥ spent for my course was returned many
times over, both in increased wages and in personal satis-
faction.

Perhaps you too. like Harry Remmert, have realized that
to get ahead in Eleetronics today. you need to know much
more than the “screwdriver mechanics.” They're Tinnted
to “thinking with their hands ™. learning by taking things
apart and putting them back together .. soldering connee-
tions, testing circuits. and replacing components. Under-
standably. their puay s limited--and therr future, too.

But for men like Harry Remmert. who have gotten the
traimng they need in the Tundamentals of Electromes,
there are no such himitations. As “theory men.” they think
with their heads, not their hands. For trained techmicians
like this, the future is bright. Thousands of muen are ur-
gently needed in virtually every fickd of Electronies. from
two-wav mobile radio to computer testing and trouble
shooting. And with this demand. sataries have skyrocketed.
Manv technicians carn $8.000. $10,000, $12.000 or more
a year.

Send for Complete Information—FREE

Many men who are advancing their Electronics carcer
started by reading our famous book, "How To Succeed
In Elcctronies.™ It tells of the many clectronics careers
open to men with the proper training. And it tells which
courses of study best prepare you for the work you want.

If you're “shopping around™ for the training you need
to move up in Electronies, this 44-page book may have
the answers vou want. We'll send it to vou FREEF. With
it, wo'll also include our other helplul book. "How To Get
A Commurcial FCC License ™

To gt both FREEE books. just fill out and mail the
bound-in postpaid card. 1t the card is mussing. send the
coupon below.

CIE Cleveland Institute
of Electronics
1776 East 17th Street, Cleveland, Ohio 44114

nilectronics Traiming Since 1934 ﬁ

‘hecyedited Member Natianal Home Study Councit + AL

Cleveland Institute of Electronics

1776 East 17th Street, Cleveland. Ohio 44114
Please send me without cost or obligation:

1. Your 44-page book '"How To Succeed In Elec-
tronics'' describing the job opportunities in
flectronics today, and how your COurses can
prepare me for them
2. Your book on “'How To Get A Commercial FCC
License."

I am especially interested In:

O etectronics O Etectronic
T y c i

COLLEGE-
LEVEL
COURSE IN
ELECTRONICS
ENGINEERING

for men with prior ex-
perience in Electron-
1cs. Covers steady-
state and transient
network theory, solid
state physics and cir-
cuitry pulse tech-
niques, computer logic
and mathematics
through calculus. A
college-ievel course
for men already work-
ing in Efectronics.
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I [ Broadcast
Engineering and Automation

! O rirst-class O €tectronics

: FCC License Engineering
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Name
(mease rRinT

Address.
City ——

State_ Zip_ __ Age

] check here for G.1. Bill information. EX-41
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Reg.U. S,
Pat. Off,

BUILD 20 RADI

and Electroncs Circuits
PROGRESSIVE HOME

RADIO-T.V. COURSE

Now Includes i

12 WECEIVERS % No Knowledge of Radio Necessary
% 3 TRANSMITTERS * No Additional Parts or Tools Needed
L IkNNAVE CENERATOR 4 EXCELLENT BACKGROUND FOR TV _ _—
% AMPLIFIER b 'd SCHOOL INQUIR ES INVITED Troining Electronics Technicians Since 1946

: (s:g;;EA%s:gllLEL‘i\T'roonn % Sold In 79 Countries FREE EXTRAS
SET OF TOOL

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

® SOLDERING IRON
Edu-Kit Qu an_outstanding PRACTICAL HOME RADIO COUR ® ELECTRON!

rock-bottom e. QOur Kit is designed to tra Radio & Electronics Technlgaxs.svznaﬁng pL.“sg TCS VESTER
use of the most modern methods of home trainin HI leam radio theory, construc- Q VA -CUTTERS
tion practice and servicing. D10 COURSE IN EVERY DETAIL. ¢ YRLUABLE DISCOUNT CARD

You how te wire ana solden e CERTIFICATE OF MERIT

With the standard type of ¢ TESTER INSTRUCTION MANUAL
is, *» HIGH FIDELITY GUIDE o QUIZZES
K r io u e TELEVISION BOOK « RADIO

RF and AF amplifiers and oscillators. detectors, recti 'e o i LY i TROUBLE-SHOOTING BOOK

and practice code, using the Progressive Code_ Osc or, MEMBERSHIP IN RADIO-TV CLUR:
lgrm;tsr!e-esrll,ontmzl. %sinzo txr‘lezlzgzgesslv$ Stlg:lals Tracerw Progressive Signal 1] CONSULTATION SERVICE + FCC
ressiv ynamic Ra ronics Tester, Square Wave Generator d th. 0 -
P Y oo namic Radio) & . ator an e accompany. AMATEUR LICENSE TRAINING
u will receive tr. g _for the Novice, Technician and General Classes of F.C.C. Radio
Amateur Licenses. You will buiid Receiver, Transmitter, Squzre Wave Generafor
Oscillator, Signal Tracer and Signal Injector

0 : i
N Abraiutely R0 prewinns Enoiodus ti roie ar seihar (2"t o oATe Eduii s l SERVICING LESSONS I

.

. PRINTEP CIRCUITRY

the product of many years of teaching and engineering experience. CEdu-Kit’ w = .
provide you with a basic education in Electronics and Radio, worth many times the low You will learn trouble.shooting and
Price you pay. The Signal Tracer alone is worth more than the price of the kit servicing in a progressive manner. You

will practice repairs on the sets that

THE KIT FOR EVERYONE  © [EEETRiRGHplig il i

d car radios. You wlill learn how to
You do not need the slightest background d backgrounds have successfuilly an

in radio or science. Whether you are inter- Edu-Kit"* in more than 79 coun- :?.‘,?m‘,’;es ,',‘:;?sﬂ.‘}’e‘g{o,s'g,',‘:' 'I;afﬁ,';;a,:,"i%
ested in Radio & Electronics because you tries of the world. The ‘‘Edu-Kit'" has been Radio & Electronics Tester. While you
want an interesting hobby, a well paying carefully designed, step by ste are learning in this practical way, you
business or a job with a future, you will find d will be able to do many a repair job for
the ‘‘Edu-Kit'' a worth-while investment. your friends and neighbors, and ‘charge

Many thousands of Individuals of all fees which will far exceed the price of

the ¢*Edu-Kit.*’ Our Consultation Service
PRO RESS&VE T . will help you with any technical prob-
& 2 lems you may have.

The Progrissive Radio *‘Edu-Kit’’ is the toremost educational radio kit in the world,
and Is universally accepted as the standard in the field of electronics tra ng. The **‘Edu-
Kit’’ uses the modern educational principle of *‘Learn by Doing.’’ Theretore you construct,
learn schematics, study theory, Practice trouble shootin€—aHl in a closely Integrated pro-
&ram desiEned to provide an eastly-iearned, thorough and interesting background in radio. J. Stataitis. of 25 pofua, Pl., Water-

ss !
4

e

You begin by examining the various radio parts of the * Edu- You then Jearn the B nn., .
tunction, theory and wiring of these parts. Then YOU huild a simple radio. is ti O o s sl ende. and made
set you will enjoy listening to rel.zular broadcast stations, learn theory, practice testing © moneY. The *‘Edu-Kit’' paid for itseli 1
and trouble-shooting. Then you build a more advanced radio, learn more advanced theory was ready to spend $240 for a Course,
and technigues. Gradually, in a progressive manner, and at your own rate, you will
tind ymlnrsell constructing rlnore advanced multi-tube radio circuits, and doing work like a
Protessional Radio Tech R o i i 2%, na.

Included in the ‘‘Edu-Kit”’ course are Receiver, Transmitter, Code Oscillator, D e O O B oX i Macna
Tracer, Square Wave Generator and gnal jector Circuits. These are not unprofes
‘’breadboard'’ experiments, but genui i ircuits, constructed by means of professional the answers for them. | have been in
wiring and soldering on metal chassis, plus the new method Of radio construction known Radio for the last seven years, but like
as ‘‘Printed Circuitry.”” These circuits operate on your regular AC or DC house current. to work with Radio Kits, and iike to

THE “‘EDU-KIT“41S COMPLETE ioyed svery, minute | worked wun ing

ou will receive all parts and instructions necessary to build twenty different radio and fine. Alsg ol'lke to let you know that |

but | found Your ad and sent for your
Kit.”*

electronics circuits, each guaranteed to operate. Our Kits contain tubes, tube sockets, vari. "‘eed'v"'ﬂ,‘ K ulf’e.?"’"'"' @ member of your
able, etectrolytic, mica, ceramic and paper dielectrnic condensers, resistors, tie strips, ang"e Shuft, 1534 Meonroe Ave
ing, punched metal chassis, Instruction Manuals, hook-up wire, solder, Huntington, W. Va.: *“Thought | would
selenium rectifiers, coils, volume controls and switches, ete. drop you a few lines to say that | re-
In addition, you receive Printed Circuit materials, including Printed Circuit chassis, ceivedymy Edu-Kit, and was really amazed
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 i ldering iron, and a self-powcred Dynamic Radio and Electronics a low price. | have already started re-
Tester. also incfudes Code Instructions and the Progressive Code Osciltlator, pairi dios  a honographs. My
i B Radio Amateur License training. You will also receive lessons for fricnds were really surbrised to sce me
ing with the Progressive Signal Tracer and the Progressive Signal Injector, a High get into the swing of It so Quickly. The
Fidelity Guide and a Quiz Book. You receive Membership in Radio-TV Club, Free Consulta= Trouble.-shooting Tester that comes with

is really swell. and finds the

H i A o A ivil ) o the
tion Service, Certificate of Merit and Discount Privileges You receive all parts, tocls, trouble, if there Is any to be found. s

instructions, etc. Everythino is vours to keep.
Progressive ‘‘Edu-Kits’’ inc.. 1189 Broadway, Dept. SE1NN, Hewlett, N. Y. 11557

[T 7 7 7 UNCONDITIONAL MONEY-BACK GUARANTEE ————"
Please rush my Progressive Radio ‘‘Edu-Kit” to me, as indicated below:
Check one box to indicate choice of mode!

] Deluxe Mode! $31.95. L
0 New Expanded Model $34.95 (Same as Deluxe Model plus Television
Servicing Course).

| PRINTED CIRCUITRY |

I At no increase in price., the ‘‘Edu-Kit"
now includes Printed Circuitry. You build
| a Printed Circuit Signal Injector, a unique
servieing instrument that can detect many
Check one box to indicate manner of payment I Radio and TV troubles. This revolutionary
1 1 enclose full payment. Ship “Edu-Kit” post paid. I new technique of radio construction is now
) enclose $5 deposit. Ship “‘Edu-Kit’’ C.0.D. for balance plus postage. becoming popular in commercial radio and
[} Send me FREE additional information describing “Edu-Kit."” |

Name . o a ooldchlo oo oa DoooToe: ey =

TV sets.

A Printed Circuit Is a special i sulated
chassis on which has been depnsited a gon-
ducting material which takes the place of
wiring. The various Farts are merely =‘ugged
in and soldered to terminals.

Printed Circuttry is the basis of modern
Autoreation Electronics. A knowlegge of t_hns
subjecys is a necessity today for anyone in- .
terested in Electronics. !

Address . . - . .- . . 5 . ‘. ¥ . .. . e
City & State. ... ... .. VP TET R T
PROGRESSIVE “EDU-KITS” INC.

1189 Broadway, Dept. 561NN, Hewlett, N. Y. 11557
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