HE SECRET TIMETABLE FOR KILLING ¢ ca
uememam B '

an e/e_exclusive

- FLANIE SPEHKEH E

. YOU BUILD IT, FIRE IT UP,

. AND HEAR IT IN ONE OF THE
GREAT EXPERIMENTS

. |:~- OF ALL TIME!

FREE PRINTED CIRC UGS
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CUT ANY MATERIAL with =
1 Naval Super-HACK Blades/

As low as
$1.60 ea.

Naval Carbide
Orill Bits for
glass, steel, etc. in

diam. 1 /167 and 3" for
$9 and 4" $16 ppd.

%
Rip thru hardest metal (a file) in Jo&s than

eumes or antches nuterinls  form conxideed

- . . like glass, slazed tile, bricks, » tgebie, 'V
effort. Thisk famous cousin of the firpace-horn . tun;
carbide. now joins the rod saw | Fits ahy h

K aiuwe.
32.79 fur one’ bl for %6.20 L ey ;m?g:.usxé-»

at $1.680 each {tot: N300, ATl o L e

MEREDITH, P05l 430 e St e
[‘ : W% Secret #
A Tear G_as;
~¢  Ornament

looks like a

tiny key chain

Eimmick,

made for Brit-

ish Seecret

If Service, hlasts

a wide spread

48 cal. charge

of the new

H MeNamara

- p Chaice Tear

Gas (CS

stun gas) —a real professional. safe. completcly secret

device that stops an aggressor in his (racks. renders him

utterly helpless instantly but is harmless (he recovers in

an hour). Precizion machined from steel and brass. will

not tire accidentally, requires no license or permit. Com-

plete with 2 3R-cal. shells., one tidecum powder praciice

shell. We puy all shipping costs anywhere in USA. $16.50
—3 for 12 ea

MEREDITH,

Dept. EE-7, 310 West 9th St..
KANSAS CITY, MO. 63105

1 OPTICAL DIV.

INGREASE
Your Seeing Power

Franklin-style half-frame glasses
with precision-ground lenses. For

sharp magnification. just right
for most people. frame-top elimi- 1
niated for unimpeded distant view-
ing. Black frame is metal-cored,
metal hinged. a great value at $4.95 ppd. 3 for
54 each, 6§ for 83 each. Plense state age with [
order.

Dept.

MEREDITH, EE-7, 310 West 9th St.

KANSAS CITY, MO. 64105

unbreakable glass.

Ship as follows:

I F Super-Hack
ments 0 1 0306
ve O Naval 5

I
|
| Name... ..
|
I

WATCH
NAVAL JELLY

is an extremely active new clean-
er that removes rust by chemical
combination .
cals and overheads. Brush it on,
hose it off.

Use on pipes, fences, tools, tanks, all machinery. Elimi-
nates sandblasting, scraping, ete. Easy and quick.
40 @
[0 10% @ 1.50/Ib. $15

Polyurethane that applies like paint
forms a skin so tough it won't crack,
chip or peel. Cuts painting costs . . .
covers and protects like a shield of

$50 3 <
REWARD %/

for Any Spider,

Bug, Insect that .
Bugmaster Electric

Units fail to kill. Here
is your antomatic, odor-
less electrical way to rid
apartment, home, office
or plant of disease carry-
ing bugs, roaches, fleas,
bedbugs, ants, moths,
silverfish. .

KILL BUGS INDOORS

THE INSTITUTIONAL WAY i
[] Model H—$9.95 plus 75¢ p&h
[ Xtra Crystals for H—75¢ per box
[] Model G—%$15.95 plus $1 p&h i
[ Xtra Crystals for G—$1.50 per box

Model H— 6,000 cubic feet
Model G—12.000 cubic feet

Pkg. Chlorophyll Odor Kill Crystals 75¢ i
When Ordering refill crystals only please add 40¢ pstg. & hdlg. H

MEREDITH, "Rinsid oy et ehost [-
$70 AIR-GUN only $29.95

omplete with chisel
this 3 ib. Alr-Guo rips
into metal. chips
concrete. drives
1] etc. De-
5500 27
strokes a4 minute. Operates on a 3 to O
compressar,

manuficturer

[

hp
Made espectally for govt, ami
made too many. At only
. while they last, a $70 value.
A attachments for exhaust pine
wul other uses, $¢ pid.

MEREDITH,

$20.95 ppd
Three
cuttings

Dept. EE-7. 310 West 9th St..
KANSAS CITY. MO. 64105

. sticks to verti-

] 4% @ 2.00/Ib. $8.00
74 ppd.—other units FOB KC

Dept. EE-7, 310 West 9th St.,
KANSAS CITY, MO. 64105

.65/1b. $26
MEREDITH,
WATERPROOF in 30 MINUTES
Adheres to practically anything, stops leaks. Ideal
for concrete, aluminum, wood, masonry, canvas, any
metal. Clear—any major color. Just specify. $5.95

per qt., $18.50 per gal. We pay all shipping costs.
Order NAVAL 5.

| MEREDITH SEPARATOR CO., Dept. EE-7, 310 West 9th St., Kansas City, Mo. 64105_=
Sausf;;,cuouucu.
1

Carbide Drilis (specilv dinmeter)

anteed:
Buirmasters as checked above [J Tear Gas Ornae

0 Air Guns 0 Alr Gun Extras [ aval Jelly as checked

. al. Reading Glusses (Franklin style) O 103086
1 © {State age witl order. coro l
PL I oltolo T H =) B AddTess,. .. ....5 : - wads a4 sl o - E e i
N State........ AT L i = - i |
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Let I.C.S. equip
you for success

in radio-TV-
electronics—

—

with professional equipen!

Brand-new “Electronic Laboratory,”* now
being offered for the first time, can help you
land in this big money-making field—FAST!

Here’s an opportunity for you to turn spare time
into cold cash, or begin a whole new carecer—in
a field where the rewards have never been greater.
And you don’t need previous experience to do it!

International Correspondence Schools has just
developed a new 1.C.S. Electronic Laboratory you
can construct in your own home. Includes series of
training kits, plus the new L.C.S. VIVM —the pro-
fessional quality vacuum tube voltmeter shown
here. With it comes complete course instruction
combining all the fundamentals with practical
knowledge you can apply at once. And best of all,
you build your own professional test instrument!

1.C.S. instruction gets you going
with equipment you can really use!

A famous manufacturer of nationally known elec-
tronic testing equipment worked closely with
I.C.S. to develop the Electronic Laboratory and
the VTVM itself. Everything you get is geared to
increase your skill and knowledge step By step.
Until finally, you've completed a precision testing

INTERNATIONAL CORRESPONDENCE SCHOOLS I

el A .. tual - o b —

unit you can use for practically any kind of experi-
mentation, design or servicing work.

Here’s how I.C.S. instruction works. You begin
with basic study lessons. Texts are clearly worded
and easy to follow. At the same time, you “act
out” what you learn with simple experiments.
Then, in 3 easy stages, you assemble your own
precision testing unit. Throughout, your instructor
gives you expert, professional help. You learn at
Lome, in spare time, as fast as ability permits.

Coupon brings full details on your
future in this fast-growing field!

Make up your mind right now to find out how
1.C.S. training in Radio-TV-Electronics can pay
off for you. See how it can help you cash in on
the tremendous demand for men skilled in instal-
lation, maintenance and servicing of radios, TV
sets, hi-fis, computers, automation systems and a
host of other space-age devices. Clip and mail
the coupon below. You'll receive 3 valuable free
booklets —including sample lesson. Theyll show
how you can land in this big-money field fast! -

Coupon brings 3 valuable FREE hooklets.
MAIL IT TODAY! _ :

| Dept. K9334E, Scranton, Penna. 18515 (In Hawaii: P.O. Box 418, Honolulu. In Canada: 1.C.8 Canadian, Ltd. [ |
l In other countries: 1.C.S. World, Ltd.) I
Please rush me your new 64-page booket “ElectronlCS” which answers the most often-asked questions about preparing for an electronics

I career, Also send me “How to Succeed,” and a sample 1,C.S. lesson. | have indicated my field of interest below. l
I [ Electronic Fundamentals [ Hi-Fi/Stereo & Sound [1 Electronic Principles for [J Industrial Electronics [J Industrial Electronics I
[ ] [ Eectronic Instrumentation ~ Systems Automation Engineering [ Telephony []
§ O Computer Fundamentals [ General Elactronics ] gemiconductor- [ FCC Radiotelephong O Other (please specify) ||
I [1 Radio-TV Servicing (1 Electronics Technician Transistor Circuits Licenses I
I Name Age. I
l Address I
I City State Zip Code I
l Occupation Employed by l
l Working Hours A.M. to P.M. Convenient payment plan Trainlng Programs for Industry I
l ) am a member of U.S. Armed Forces. Send me facts about special low rates. I
L----------_-----------------_--------J
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elementary “°

Electronics

Dedicated to America’s Electronics Hobbyists

HOTTEST CONSTRUCTION PROJECT EVER!

Y% 55 Flame Speaker—everything you need to know for
building the most revolutionary loudspeaker to
sound off in 40 years!

SHOCKING IN-DEPTH EXPOSE
Y 41 The Secret Timetable For Killing CB—so there's
a method to the FCC's madness after alll
PLUS
44 CBers Lose 39 Channels—with 16 in the hole,
this must be the beginning of the end!

CALLING ALL SWLs
36 DX Central Reporting
63 The ABCs of QSLs—how to snag the lion’s share
of those long-distance calling cards

QUICKEE CONSTRUCTION PROJECTS
Yt 67 HiBander—a VHF police converter for your car
73 RMS RFer—/ow-cost accessory does its own math
87 Dial-A-Light Telephone—for what you might call
a no-party line

THEORY-ETICALLY SPEAKING
49 Tuning Diodes Snatch Signals The Easy Way
81 Putting The lonosphere To Work

93 A Basic Course in Electricity and Electronics

Part Il—Understanding Capacitors

HAPPENINGS FAR & NEAR
46 Sachem High School—On The Air
66 Supermarket Super Sell
80 Skip Signals—cartoon page
86 Bus 57, Where Are You?

90 World's Tiniest Radar—next to a bat’s, that is

AS OUR LAB SEES IT
60 Scott 388B Stereo Receiver
91 Heathkit IM-17 Solid-State Voltmeter

THE REGULARS
21 Random Noise—editorjal chit-chat
23 En Passant—chess column
24 Literature Library—info you can use
30 e/e Etymology
31 Hey Look Me Over—new products showcase
38 Newscan—electronics in the news
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v¢ Cover Highlights
AUTHORS IN THIS ISSUE:

Bill Britton, Len Buckwalter—K1ODH, John
W. Collins, Webb Garrison, Jorma Hyypia,
Paul T. Judkins, Robert Levine, Jack Schmidt,
Vernon Simms, Art Trauffer, and the ELE-
MENTARY ELECTRONICS' Editorial Staff.

ELEMENTARY ELECTRONICS {Vol, & No. 3} is published bi-monthly
by SCIENCE & MECHANICS PUBLISHING CO. ¢ subsidiary of
Davis Publications, Inc. Editorial, business ond subscription offices:
505 Park Ave., New York, N. Y. 10022. One-year subscription lsix
issuest—$4.00; two-year subscription (12 issuesl—$7.00; ond three-
year subscription (18 issvest —$10.00. Add 75¢c per year for postage
outside the U.S.A. ond Canada. Advertising officess New York, 505
Park Ave., 212-752-6200; Chicago: 520 N. Michigan Ave., 312-527.
0330; los Angeles: 1709 W. 8th St, 213-483-3582; Atlanta: Pirnie
& Brown, 3108 Piedmont Rd. N.E., 404-233-6729; Long Island: Len Osten,
9 Garden St., Great Neck, N. Y., 516-487-3305; Southwestern adver-
tising representative, lim Wright, 4 N. 8th St,, St. Lous, 314-241-1965,
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with any order:

50° COMPUTER!

Buy am;thing (in person or by mail) from the
_following Radio Shack pages using the or-
der blank on page 20 and we'll automati-

cally include one of our handy “MATH-.
. MILE” COMPUTERS. It's 7Y," long and

made of tough stock to give years of use.
It multiplies and divides as fast as you can
twirl the dial. It computes-interest, figures,
percentages, does all kinds of auto com-
putations. For example: you used 12 gal-

lons of gas to drive-180 miles. How many

miles did you get per gallon? Set the inner
circle 12 against the outef circle 18.0 and
read the answer at the black 10. It is 15—
as shown in the illustration. Complete de-
tailed instruction for all camputer functions
are clearly printed on the back.. ¥

Store Addresses, Order Form,

SPECIAL 16-PAGE SECTION

RADIO sS4

200
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GIANT VALUES FOR "SOUND" HOBRYISTS
8.WATT STEREO AMPLIFIER SEMI-KIT

e Designed and Made in US.Al e = 7\ e ACinchto

Assemble —

Jtst Add Leads!

re-wired solid state

chance to scoop up a P e :
zc?ﬁ?z) amplifier fo'r I(ifnly $9._9Zéri;)ge\;iem§ox;l;cov::.

i ion! No engin
i;:_lsitrocrg'-u}it:tu:tdlgnthc leads. 2 volume contr(-ls;tc;(l;lc ONLY 395

. I. plus a wide-range tonc CO : |
o Cac'h1 ce‘:iaa‘::li ’isp()()OKQ with frequency respog\se :}(nob; 5 e
Input 5l(l)1 go 000 cps. Operating either on AC or 1at-. . L(cnx ormer o Battery
from thc. ar;lpliﬁe.r accepts 8-16Q speakers; crystal or . S,,,'e %ord i
tery-mic cartridge of AM/FM stereo tuncf. Trans:i wite el
cera ut cireuit. You needn't s\)op aroun . 30-1968, Ship. vt 1 18
formerless outp ory kit especially . Net 3.95
for other parts. Purchasc the accessory SRS

he amplifier (sec right). #30-1969

designed for t

THE COMPLETE STEREO PHONOGRAPH MTOR/TURNTABI.E
SEMI-KIT PACKAGE! ) TR

2495 o e WO ;

Hook Up, ® 4.Speeds! ® Quiet!
Install e Simple to Hook Up!

Anywhere! ’ Bl %'ﬁ Use with sterco amplifiers! Vibration-free AC opera-

tion assured by rubber shock-mounted friction drive
motor. Speed changes controlled by idler driving the

" e 8” metal turntable. 412 x 333" ti centers;

* 8-Watt Stereo Amplifier Semi-Kit Complete 214" below base plate. ‘#4125, #276-1255, AG Line
with Accessory Kit! Cord, .39 net.

e Turntable, Tone Arm and Stereo Carfridge!

® Two 8-Inch Round Speakers! ® No Extras to Buy! Special

30-1933, Package, Wt. Il Ibs. . Net 2495 PUFChGSG.’

8” ROUND SPEAKER

® The Perfect Low-Cost 2 449
for

G e

Manufacturer’s Closeout!

STEREO ARM/
CARTRIDGE

Extension or Replace-

!
e Simple fo Mount! . ! 99 ment Speaker!
. . g -y Use with semi-kit shown above! Our ‘
Straight Line Design! huge 190-store buying power brings
Modernistic 8” tone arm has off-set head, and high you ””,5 quality speaker at scnsational
output stereo crystal cartridge (214V) with dual savings: Buy_se\'eral~—~hn'ng stereo to
synthetic sapphire styli. Stylus pressure is adjustable every room in your home! U.S..made.
by variable spring tcnsion. Comes with finger lift. Magnet weight: 1.47 oz. 8 ohms.

#42-128 #40-1271.

Store Addresses, Order Form, See Page 20
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GREAT SAVINGS ON =zacssszic

RECORDS, PRERECORDED TAPES!

PrT

SEPARATELY:

QUIET JAZZ: Pool some of America’s
top jazz musicians, mix in top-notch
musical repertories, and the result:
a really great 47-hit tape! Pete Jolly
and Bob Fraeman are just two of

R ALLEIIC

EVENINGS AT THE SYMPHONY:
These 8 complete classical master-
pieces give you an outstanding con-
cert. Selections by Respighi, Khach-
aturian, Debussy, Mozart, Tchaikov-

3-HOUR LONG PLAY
PRE-RECORDED
STEREO TAPES

B 5 i A
x ‘v;@'w ' rale L4 ® 4.Track, Reel-to-Reel!
bty . b ® Same as Getting 6
Stereo Tapes!
® Top Artists Perform Each
Top Arrangements!
$5.95 EACH o 7" Recll ® 3% IPS! In Sets of 3

CURTAIN UP!: 62 all-time hit show
tunes are combined to bring you the
musical magic of Broadway theater!
Selections from My Fair Lady, West
Side Story, Gigi, Bells are Ringing,

the artists. A “‘must’” for every jazz sky and Strauss, all performed by Oklahoma, many more favorites!
lover! #51-3001 famous conductors and orchestras. #51-3003
#51-3002
T | TRIPLE PLAY 8 TRACK

0
u 1 u‘rlw!
?;fxw LA

RRO
2s8 kst
[
i
&y
A
o "
T g ¥ A
- M;‘_mlﬂ g
| dcobioy o
G R

THE HERITAGE OF BROADWAY: A variety of artists
“belting-out”” 30 show-tune greats of our time! A family
favorite. #51-3004

THE MELODIES OF LOVE: Carol Lawrence, Lena Horne
and more stars give you hours of soothing music, #5!-3005

SOUNDS SMOOTH:
on Harvest Moon”
F£51-3006

“I'm in the Mood for Love,” 'Shine
— and other popular instrumentals.

STEREO TAPE CARTRIDGES

Available Only
at Radio Shack

® 3 Complete Stereo Albums —
IN ONE CARTRIDGE /

95

® 30 Full-Length Tunes! EA-

SAY T WITH STRINGS:
greats including
Ocean.” %51-3007

Marcel Lenoir conducts — 30
“Tenderly,” and "How Deep is the

FOREVER FAYORITES: Features a variety of songs by the
HiLo’s, Ink Spots, Pied Pipers, Fred Astaire, etc. #5!-3008

AND THEN THEY WROTE:

Hits of Porcer, Gershwin,
Lerner and Loewe, etc.,

played by the Kingsbridge

Strings. z5!-3009

ORGAN IN
STEREO

3 Record
Stereo Set

495

® Studio Quality!
® 20.20,000 CPS!

An Audiophile Series standout! 36
selections engineered to bring out
the best in any stereo system.
Leon Berry at the giant Wurlitzer
organ; Al Melgard at the Chicago
Stadium organ, and Eddie Osborn
at the Baldwin and bongos.
hours of entertainment! #50-2000

ARMED FORCES
ISOUND EFFECTS

3 Record
Stereo Set

495

® Studio Quality!
® 20-20,000 CPS!

The drama of actual combat; the
sound of airpower; a nuclear ex-
plosion and the fast-paced action
of the world's greatest aircraft
carrier, Listen to ceremonial mili-
tary drills and marches. 3 records
at whar you'd expect to pay for
one! #50-200!

For Store Addresses, Order Form, See Page 20

Jury-AvucusTt, 1968
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RADIO SHACK

.)"‘ !ﬂl
= TORE
CELEBRATION!

What's your project for
our ' Build In"” radio?

Here's a wired transisfor radio in 3 pieces.
Dextrous do-if-yourselfers should have ;
a field-day with this one. N
You carpenters, metal-workers and gift designers Bl
will really appreciate Radio Shack’s novel "Build In” °
— a G-transistor superhet that's really @ kit that isn’t | =
a kit. Confused? Part one is the radio, 1009 wired,
installed in a crystalline 214 x 1 x 314" case with [
the tuning knob sticking out of one end, and 8 wires
out of the other. Part fwo is a separate volume con-
trol with built-in switch, knob, and soldered leads.
Part three is a 214" PM speaker installed in a plastic
case, with soldered leads. .
The three parts (plus a flat 9OV battery, not in- kS e e
cluded) can be installed in, on, or under anything, s " “BUILD-IN’’ RADIO
in just about any desired angle or position. And : i { : @
you don’t have to be an engineer — Radio Shack’s 2 . j . VOLUME |
geniuses have provided a simple, idiot-proof lashup = ; -CONTROL
pictorial. Now all you need is the price (just $6.98, - % £ AND SWITCH
Cat No. 12-1150) and some Yankee ingenuity!
Whether you hide “Build In” in a jug of corn likker,
junior’s wagon or Tillie’s sewing box, the result is
sure to please. ;
The basic radio itself looks like a little jewel, a :
real work of art — our photo doesn’t do ir justice. ,
And the kit that isn’t a kit” is another of Radio .
Shacks’s exciting exclusive products that can’t be
bought elsewhere. Get a “Build In” at your nearest i . Y.
Radio Shack store.
For Store Addresses, Order Form, See Page 20

RADIO SHACK PROJECT BOOKS (4: A PROJECT)

B “50 EASY TO BUILD “A MODERN TRANSISTOR EACH
SOLID STATE PROJECTS” WORKBOOK" BOOK

Build your own tran- Build your own wireless
sistor radios, electronic microphone, AM' broad-
organs, amplifiers, code cast tuner, audio pre-

-

.':Inl 6o

saow s H
G T Y

\
”s . I
‘|
|

b

5 o o ¢ .0

PM SPEAKER IN CASE . - |

oscillators, megaphones, amp, PA system, experi-
generators, etc. Ideal for menter’s power supply,
hobbyists. etc. 50 schematics.

62-1050 ..,..veremree Net 2.00 62-2025 .oereiinns Net 2.00

8 ELEMENTARY ELECTRONICS




SPEAKERS, MIKES, TOOLS

FOR THE EXPERIMENTER

BUILD

‘iEI!S!!

MIGHTY

SUB- MINI SPEAKER

4" Acoustic Suspension
FE-103 Speaker System!
The fabulous Realis-
tic FE-103, complete
with cabinet construc-
tion details as pub- 795
lished in Electronics
llustrated! 30-17,000
cps; 15 watts; 8 .
40-1197, FE-103, Wt. 5 Ibs.

Net 7.95

CONTOUR NETWORK KIT. *

With instructions.

40-808, coil, capacitor, etc., Net 3.95

MIDGET
EARPHONES

For Transistor Radios

98

50-9000 cps.

DUoFONE™
HEADPHONES

® Switchable Mono/Stereo!

ot
, 95
= »6

RADIO SHACK

200 vor:

RTORE
CELEBRATION!

MINIATURE PM SPEAKERS FOR
TRANSISTOR PROJECTS, RADIOS
8 Ohm Impedance

Small in size but big in sound! Three

4

sizes to choose from: 2V4”, 24", or 2.
All for the same bargnn pnce'

40.247, 2", . Net .98
40-246, 214", Net .98
40-245, S, Net .98

ONLY 98¢ EACH!

Resp. With .
replaceable  earplug, cord. Wide -range dynamic
10 ohms. phones for mono or
33-175, Wt. 2 oz. ... Net .98 stereo ! 8}, mazchmsci 169,
33-174, w/3/32” plug, Net .98 33-196, Y2 1b. . 895
CRYSTAL LAPEL CRYSTAL MIKE
MIKE CARTRIDGE
® For Recorders, L
PA, Paging!

‘ Concealable!

Sensitive!

Precision made crystals!

FABULOUS THERMO-ELECTRIC

GLUE GUN ™"

WORKS!
60-Second Bonding Plus Instant-set Caulking!
' No Clamping! No Cleaning!

Makes all other kinds of
gluing obsolete! Uses unique
hot-melt glue sticks: melted
glue bonds permanently in
60 seconds, providing a
flexible bond that’s perfect
for furniture, pottery, metaf,
leather, plastic or fabric.
Use with white sealer sticks
for water proof caulking.
Glue and caulking included.
64-2860, Gun, 2 ibs..Net 599
64-2881, 7 Glue sticks, | Ib

et
64-2862, 7 ‘Sealer Sticks, | Ib
Net .49

for make-or-mend jobs 13

200-300 Re- Response up to 7000 cy. POWERFUL CERAMIC MAGNETS
igolttl)?)e Wt. 8 oz (.tps Net .89 270-095, 8 oz. ... Net .89 ,
1,000's of Home, Io( |5° 25‘:
695 LAVALIER DYNAMIC MIKE G, Gkl Fheel Fach ¢op
Neck/Hand/Desk Use! fgr Giyly U HED

tems!
33-928,

Pencil-slim hi-Z for use at home,
studio, or in PA and guitar sys-

With cord, stand.

K.
Ship. wt. 2 tbs. ... Net 4.95

10 For 1%

LOW COST 25-W.
SOLDERING IRON

|89

Precision designed!
Comes complete
with UL Cord and
Pluf. Uses 117V
AC/DC.

64-2182,

I Ib. ... Net 1.89
64-2179, Extra cop-
per Tip .. Net .25

J UL-AUGUST, 1968

OUR OWN 60/40
SOLDER

,_ 69c Each

12 & UP

59¢ ek

U.S. made with superac-
tive rosin core. Fits fed.
specs. QQ-5.571d

et .69

PN ——

STEEL CATCH-ALL
STORAGE BOX

6”H x 81,"D x
e 5%

I95

4 draws with adjustable

ASSORTED ELECTRIC
—— HARDWARE

6" Hx8Y4"Dx

Over 600 pleces' Something
here for everyone! All
brand new — no sweepings!

For Store Addresses, Order Form, See Page 20

compartments. full nd. Compar-
642050, 3 Ibs. ... Net 195 | Sle vatue od 501 7

64-2890, Wt, Ib . Net .99

9



N EW Recommended by Reviewers, Educators!

- Created’ by Radio Shack Engineers to give youngsters and
SCIence adults alike a ground floor introduction to the theory and
practice of modern electronics. You build the way the

L “pros’ do — by breadboarding — so soldering is easy.

Fa’r ™ You can move or interchange parts, even create additional
experiments. Detailed pictorials and schematic diagrams,

add-on ideas, and all necessary parts are Included in each

:f ELECTRONIC KlTs .fascinating project. An excellent classroom tool!

NEW! EXCITING! EASY TO BU".D'
Science Fair"

SIREN KIT

® Far-Splitting Volume!
® A Great Burglar Alarm!
® Loud Automatic
“Rise-Fall" Sound!
® Adaptoble for Bikes!

Construct a powerful "‘tise-fall’”’ oscillator that
doubles as a siren or burglar alarm! A wailing
sound very similar to a police siren can be
produced with ear splitting volume loud enough
to be heard on a crowded street. The alarm
circait is completely automatic; no button has to
be pushed to control the oscillator’s “'wailing”
rate. Use as a burglar alarm to protect your home
while yesu're away. When activated, a simple
micro-switch strategically located in a doorway,
window or vehicle, turns the oscillator on at
full blast to deter any intruder.
23-448, AA Battery. 4 Req. (Por'able use) Ea 10
270-383, Battery Clip for above .. .

28-107, Siren Kit, Wt. | Ib. ...

23-006, &Y Lantern Batt. (Normal) .
23-541, &Y Lantern Batt., {Heavy duiy) ...... Net 2.59

woedbin.

EACH KIT IS COMPLETE — NO EXTRAS TO BUY! EACH INCLUDES A STEP-BY-STEP
INSTRUCTIONAL MANUAL PLUS ADDITIONAL IDEAS FOR SCHOOL AND HOME USE!

% W=, =

Detailed Pucforlals All Necessary Parts Perf-Board Construction Add-On Ideas

#4010 818142 POWER SUTILY §14108

11 KITS TO CHOOSE FROM:

28.-102, 2-Transistor Radio Kit . . 3.95 28-106, "OTL" Audio Amplifier Kit .., 4.95
28-100, [-Tube DC Radio Kit vvuxev.. 3.95  28-112, Bell/Buzzer/Code Key vovivess 1149
28.101, Transistor Organ Kit ........ 5.95 28-113, Stereo Amplifier Kit ..:s.0.... 8.95
28-103, Wireless AM Mike Kit ....... 3.95 28-109, FM Wireless Microphone Kit .. 6.95
28-104, AC/DC Power Supply Kit ..., 6.95 28-110, 3-Transistor Shortwave Radio Kit 7.95

28-105, 3-Way Code Oscillator Kit .. 3.95 In Stock at Any One of the
200 Radio Shack Stores Coast to Coast

10 For Store Addresses, Order Form, See Page 20



NEW from RADIO SHACK
cience

Fair (&

BATTERY KIT B¢

Make 2 "D" Batteries

ONLY

!25

Learn the Basics of Electrochemistry

o All Parts ond Accessories for Making 2 Work-
ing "D" Cells ® 8-Page Inst-uction Manual

The ideal project kit — developed and en-
dorsed by egucators——fqr youngsters frolx(q 7
to 16! Contains all material ngedcid f'or making
2 Radio Shack 50% Longer-].nfe D” Batteries,
plus step-by-step instruction m'anual, theoty 0
operatiof, and suggested practical expeénmer{)tls.
Completed badtteér'ies are top-quality and usablé
wherever needed.

28-125, Ship. wt. 2 Ibs. ocooonees Net 1.25

Science Fair 50-IN-1
ELECTRONIC PROJECT KIT

95 e Makes 50 Differeri P-ojects
e Sq'e — No Solderiag— No AC
e Al' Solid State Ci-cwitry
®
-~ .

=

H 38
&

{ Kdith
=

\

N

15 Solar Energy Pidjects
62-Page Illlustrated Meanual!

Imagine! Now jou cam get ome of the b.gges: bargains i1
electron.c Ekits ever ofered — ard_enjoy the “fun”’ wars
to learn the tteary cf electronics! Build 50 Zifferent projecs
as you leamn. Rackel (in hardwood case) with everyth.ng
you need, Read some of the things ¥ou cn build: ham?2
broadcaiting sation, eectronic “ocgar,” gecmanium racic,
one- and 2 trarsstor radios, morse codz k=, rzlephone, ra-
dio telegraph, -ransito- amplifier, wireless phonograph sm-
plifier, oscillaicr teiter, signal tracer, fi2kc wransistor st
ers, comtinmity taster, sensitive galvanomexer, Wheatsten =
bridge, A.C. bridge, solar telemeter, soaad level me.er,
photometer, water puriy indicator, light-powered oscillator,
electronic metronaome, telephone amplifier, And these are only
SOME of the things you can build from this king-sized
50-in-1 kit!

28-201, Ship. wt. § Ibs. Net 17.95

For Store Addresses, Order Form, See Page 20 11




(B'ers MOBILE —<=a2/s27<" TRANSCEIVERS!
—r=carrsserc’ 12-CHANNEL SOLID STATE (B TRANSCEIVER

FREE

CRYSTAL BONUS!

With Purchase of TRC-15

4 SETS
OF CRYSTALS
Channe! 11 Installed in Set;

1-
YOUR CHOICE OF 3 ADD
TIONAL CHANNELS — FREE!

A Reqular $19.92 Yalue When
Crystals Purchased Separately

NO
MONEY
DOWN

. ’ Model TRC-15 8995

The $100-quality 2-way radio for any 12V (ncg. ground) Y 13 Silicon Transistors; 4 Diodes! ¢ 12 Crystal-

car, truck or boat! 5 full watts of input power; 1 uv sen- )
sitivity; solid 100% modulation! Includes built-in’ ANL: Controlled Channels! Y llluminated Channel Selec-

provision for connecting PA speaker. Complete with set of tor! Y Adjustable Squelch! ¢ Electronic Anfenna
h. 11 crystals, push-to-talk mike with coiled cable, adjust- Switchinal No W Up Delay! % Die-Cast
able mounting bracket, DC cable, instructions. witching! Y No arm-Up elay’ re-Las

21-033, Sh. wt. 5 Ibs., 8/gx5%x2%" Net 89.95

Panel; Extruded Trim! Yk Provision for PA!

—FEALISTICS 12 CHANNEL CB TRANSCEIVER
Single Crystal Operation for Receive and Transmit

TAC-18 SILICON SOLIO BTATE . C8 TAANSCRIVEN °
e - ]
- . u._ . i gw'.

s-ar

sauELCy ‘voLume® °

Solid State Circuitry!

® Dual Conversion 6.2 MHZ
and 455 KHZ for Greater
Sensitivity & Selectivity!
Mechanical 455 KHZ Filter!
® Push-to-talk Dynamic Mike!

vehicle. Adjustable squelch conerol;

1R CHANNELD

A truly versatife communications package. Incorporates ad-
.vanced frequency synthesis technique used on higher priced
models, the TRC-18 cransmits and receives with only one
crystal per channel. Up 1o 3-wats outpuc with a full 5 warts
of RF input. Low battery drain in any 12 VDC neg. ground

3 automatic  noise limiter;
illuminated channel selector and meter. Sensitivicy: 0.5 uv
for 10 db S+S/N. With cords, brackets, crystal for channel
11. 715" x 633" x 213",
21-120, Ship. Wt. 8 |bs. .. Net 99.95

TRC-24 23-CHANNEL CRYSTAL-CONTROLLED TRANSCEIVER

® 18Transistors,4 Diodes!
@ [ow Battery Drain!

® Anfenna Changeover
Grain Front Panel!

Relay!
|3 No Money Down

Obsoletes all 23.channel crystal-controlled
B transceivers! 0.25 uv sensitivity at 10db
S/N! Inctudes adjustable squelch, auto-
maric series gate noise limiter , . . all
wanted features! 12 VDC neg. ground.
Plug-in ceramic mike, fusable DC cable,
bracket, instructions,

21-124, Sh. wt, & Ibs. i, Net 139,95

® Synthesizer Circuitry!

® /lluminated S Mefer
and Channel Selector!

® Chrome and Wood

ALL CRYSTALS
SUPPLIED!

ONLY 6"x7"x13%3"

For Store Addresses, Order Form, See Page 20



CB WALKIE TALKIE VALUES!

NOW

TRC-1B 7-Transistor Superhet.

Low in Cost — High in Quality!
Compact and Lightweight!
With Push-Pull Audio Output!
100MW — No License Needed!
Rugged Die-Cast Front Panel!

More RF output power, more audio and greater sensitivity than
most others in its price class! Push-pull audio output modulator, 1
diode, on/off volume control switch, and 45" 10-section telescopic
antenna. Includes set of crystals for Channel 11, battery, and carry
strap. G x 214 x 114",

21-102, Ship. wt. 2 Ibs. .. . Net 13,95

SAVE UP TO 15% OFF

OUR ALREADY LOW, LOW PRICES!

1-WATT 3-CHANNEL TRC-44B
" e Adjustable Squelch!

SAVE $5.00
REG. $4.4°°

Plenty of sock! Exclusive

transmit; Beel 1
‘;;?ugsner:nd speaker! Has 12 transistors,
a t 1

i 2% x2
telescoping antenna, carry strap. 9x
21-106, Sh. wt. 5 [T SRR Sale 39.50

e Automatic Noise Limiter!
o Push-Pull Audio Output!

sue 397

“Jock-switch” for contin-
ignal fearure; separate micro-
P e 3 diodes and

hermistor. With sec of Ch. 11 crystals, batreries, samavie pomp

-,
M RN METOR 184

N

SAVE $10
REG. §5,9.95—

17/2-WATT 2-CHANNEL TRC-66

® Center-Loaded Telescop;
; copic Antenna |
Effective Radiated Power! e

® Battery Meter Indicator! o Beep Signal!

e 49

f. . A 100 MW {15! .

leatiwuerfmggfked unit has 14 transis(g:’;“:i '(I;lhl; husky
modulan‘onorvailzllls ANL and "DX-boost" fgr elie?(“d
21-105, Sh. wi. 5 ILS.CfYSfals, batteries, earphone, er

........... ... Sale 49.95

JUuLY-AuGUsT, 1968

For Store Addresses, Order Form, See Page 20
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EASY-TO-USE =»=canra TEST EQUIPMENT!

1,000 OHMS /VOLT MULTITESTER

spECIAL!
95

Factory
Wired

Our Regular $5.95

¥ ® Convenient Thumb-Set

s Zero Adjustment!

® Reads AC/DC Voltsin 3
Ranges: 0-5, 150, 1000!

Only 315 x 2lg x 1"!

Great for home or workshop! Pin jacks for all 5
ranges; 2-color 134" meter scale. DC Current 0-150
ma. Resistance: 0-100,000 ohms. Accuracy is =£3%
of full scale value on DC ranges, *=4% of full
scale on AC ranges. A rugged black bakelite case.
Comes with pair of color-coded test leads, instruc-

tions, battery.

22-4027, Ship. Wt 1 b, e Net 3.95

30,000 2/V 26-RANGE
MULTITESTER

95

Factory
Wired

30,000 Ohms/¥DC!
15,000 Ohms/¥ ACI

Single Knob Selector]

Easy-to-Read Meferl

Makes easy work of the big jobs with precision
1% resistors and recessed zero ohm adjust-
ment! DC wvolts: 0-0.6/3/15/60/300/600/
1209/3000; AC wvolts: 0-6/30/120/600/1200.
Resistance: R x 1/100/1000/10,000. Current
(ma): 0-0.03/6/60/600. —2 to +63db in 5
ranges. With leads, mstrucuons, battery.

22-049, Wt. 2 Ibs. .. Net 16.95

50,000 OHMS/VOLT MULTITESTER | =7~

95

Factory
Wired

® 4" Full View Meter with
Mirrored Scale!

® Meter Protection Circuit!
® 19, Precision Resistors!

® 26-Ranges!

Only 7 x 51, x 55”1

Great for technicians, mechanics and hobbyists.
Specs: DC volts:  0-0.5-2.5-10-50-250-500-1000V
@ 50,000 Q/volts., AC volts: 0-2.5-10-50-250-
1000V @ 12,500 Q/volts. DC current: 0-25ma-
2.5ma-250ma-1 amp-10 amps. DC Resistance: O-
10,000/100,000/1 meg./10 meg-ohms. Center
scale: 90/900/9000/900,000 ohms. Decibels: —20
to +62 (5 Ranges).
22-150, Ship. Wt. 5\ Ibs Net 27.95
For Store Addresses, Order Form, See Page 20.

95

Factory
Wired

® Precision Resistors!

® Measures Peck-fo-Peak
ond RMS (7 Ranges on
Each Function)}!

® Frequency Response;
30 cps fo 10 mc!

® Easy-fo-Read 2-Color Full View Mirrored Scalel

Features a zero-center scale for alignment of FM-
TV detector circuits. Specs: AC volts: RMS 0.1 to
1500 V. (7 ranges); DC volis: 0.1 to 1500 V. (7
ranges). Peak-to-peak 4-4000 V. (7 ranges). Out-
put —20 db to +65 db (7 ranges). Resistance:
0.29 to 1000 meg-ohms (7 ranges). Tubes: 12AU7,

6AC5 and SR1A. Power: 117 VAC, 50/60 cycles
22-025, Ship. Wt. 7 ibs. 9.95

ELEMENTARY ELECTRONICS



SEMI-CONDUCTORS FOR-

marcrer~ Replacement Transistors

PNP TYPES
For high frequency, RF-1F, and

| converter circuits, Replaces:
ON247. 2N248,  2N252,
i IN267. 2N274, 2N308,
2N309, 2N310.
276-412, Wt. 3 o1 .. 129

For mixer/oscillator converter
circuits. eplaces:  2N112,
2N113 2N 114, ZN135,
2N137, 2N140,
2N1735, éwc. :
276-401, Wt. 3 or. .. 99

For universal IF- circuirs. Re-

1,
2N218,
2N 366,

$N219"
IN315, IN406,

etc.
274-402, Wt, 3 o1 99
For 6 volt audio circuits. Re-

For 12 volt audio circuits. Re-
laces: 21136, 2N37, 2N38,
N41, 2N43, 2N44, 2N435,
2N46, erc.
274-404, Wt. 3 oz, R D 9%
For 9 volt audio circuits. Re-
N188, 2N189,
2N191, 2IN192,
2N195. 2N196, 2N197,

etc.

276-405, Wt 3 oz. .. 59

For auto radio AF amtgliﬁer
Replaces: 2 J

ON178, 2M179, [IN234.

21N235, 2N35B, 2N236,

2N242, etc.

276-404, Wt. 3 or. o 1.19

For high power AF circuits_in

circuits.

Silicon Epoxy high (g)ain. Re-
faces: 2N940-2N946,
2N2333.2N2337, 2N3548-
2N3550

276-420, Wt. 3 oz, .. Net 1.09
Silicon Epoxy medium gain.
Rﬁvlaces: 2N1132, 2N923-
2N928, 2N2372, 2N859,
2N865.

276-421, Wt. 3 oz. ... Net 99

NPN TYPES
Por mixer/oscillator converter
circuits.  Replaces: N193,
2N194/A, 2N211, 2N2-12,
2N233, 2N234, 2N357,
2N358.
276-408, Wt. 3 o1, BN 00

For universal IF amplifier cir-
cuits. Replaces: 2N98, 2N99,
2N100, 2N145, 2N146,
2N147, 2N148, 2N149, ewc.
276-409, Wt. 3 oz, ... 1.15

For 9 volt AF amplifier cir-
i N335

cuits. Replaces: 3
2N169A, 2N213, 2N214,
2N228, 2N306, 2N312,
2N313, ewc.

276-410, Wt. 3 oz 99

For 12 volt AF amplifier cir-
cuits.  Replaces: 2N306A,
2N445A, 2N446A, 2N447A,
2N556,  2NS57,  2N587,
2N649, etc.

276-411, Wt 3 or. ... .99

Silicon Epoxy high gain. Re-
Slaces: 2N3704-2N3709,
N3415-2N3417, 2N3877.
276-422, Wt.'3 ox. .. Net 1.09

THE

HOBBYIST
Silicon Field-Effect
Transistors

m "
‘L’i | ® High Impedance Input!
L | ® Low Noise! High Gainl
{11 ® Characteristics Similar
to Pentode Vacuum

Tube!

1000's of applications where pentode
tubes are used in Jow level circuits:
feld strength meters, ‘gate dippers,’”
receivers, flea power transmitters, etc.
TO-5 case. Includes specifications.

275-664, Sh. wt. 2 oz. ... Net 1.98

Hard-to-Find IBM
Component Boards
amm e

ity f i B Fer

ea ,.Y'i.“";!ggj?' 100

Al quality American made parts.
Each board contains at least two
transistors, plus loads of other com-
ponents:  resistors, capacitors, coils,
diodes, modules, chokes, and heat
sinks. Size: 2% x 374"

276-617 8 for .00

laces:
77,
2N442,

auto radios. R
2N174,
2N441,
2N1515, e,

276-407, Wt. 3 or.

places: 2N77, 2N104,
IN105, 2N107, 2N109,
N 2N13), . 2N131.
~ 276-403, Wt, 3 oz, .. .99

229 276-423, Wt. 3 ot

2N173, Silicon Epoxy Medium gain.
*N278, Replaces: 2N706TPP,
2N443. 2N3663, 2N3843A, 2N3900,

2N3901, etc.
Net .99

iwm;,

Actual Size

New from Radio Shack!

current capabilities,
276-430, Wt. 3 oz,

mechanically. Each comes complete w
quirements: 3 voles. Flat Pak type. Size

DUAL 3 INPUT GATE. Can be used as
to 6 transistors & 8 resistors in pak. E

Up

Integrated Circuit Specials!

o |deal for the Hobbyist,
Builder, Experimenter!

e Fantastic Savings!

f ) Resistor-Transiscor Logic type .ICs are ideal for builders,
hobbyists, labs, indusuy erc. Guaranteed to be 1009 perfect electronically and
ith diagram and lead locations. Power re-
% «5/16x 1/16".

3 6 input miccophone mixer. Contains up
lements can be used parallel to increase

... Net 1.98

276-431, Wt. 3 or.

istors and 32 resistors per pak.

DUAL JK FLIP-FLOP. Construct your own binary computers, digital adding
machines, et¢c. Contains up to 25 trans

Net 2.49

NEW! Twin-Pak
Transistor Kit

_n ‘ 98 Pak

f of 50

t A
i
® 25 NPN @ 25PNP
® Silicon & Planars Included

A sensational . value! Full-length
leads; ideal for RF applications,
switching and general-purpose audio
use. Silicon and planar types in-
cluded to provide replacements for
many popular numbers without cir-
cuit change. Think of it — less than
4¢ per transistor!

276-1516, Wt. 2 |bs. .

Net 1.98

JuLy-Avueusrt, 1968

For Store Addresses, Order Form, See Page 20

100-Pc. Jumbo Pak
Assorted Transistors

iy 30

| i [ Includes

Germanium & Silicon

PNP and NPN's in assorted cases,
TO-1, TO-5, TO-3, TO-22, etc. 1deal
for RF, IF, OSC., audio and power,
276-544, Sh. wt. | lb. — Net 3.98

15



EARCHER>
PHOTO-ELECTRIC

"RELAY SYSTEM

3 ® Ready to Operate — Nof a Kit!
% Complete with Exciter Lamp and Photo-Cell Receiver!
¢ Effective Range: up fo 50 Feet!

® Each Unit Is Separately Powered!

oY 197

The ideal multi-purpose photo-relay
for business, retail store, home or
warehouse use! System consists of
an_exciter lamp and photo-cell re-
ceiver, each housed in a rugged
metal case. Both plug into standard
117 VAC house current, The system
can be used (with bell or buzzer)
to signal when somecone enters a
room and’ “breaks”  the beam; to
count people or objects; or to trig-
ger an alarm to deter intruders. A
variable sensitivity control adjusts
for ambient lighce- level, or can be
used to inactivate the system tem-
porarily, Fach unir 515x4x2 74",

275-489, Sh. wt. 6 Ibs. ... Net 19.95 *

cavnize

e

RADIO SHACK “EXTRA-LIFE” BATTERIES

® 50% Longer Lifel ® Higher Lumen Output! Higher MNO
Content! o Steel Encased with Anti-Corrosive Caps!
Radio Shack’s new 509 Extra Life cells yield fresher, longer life without sacrificing

“shelf life” or adding weight, Tdeal for radios, recorders, flashlights, etc. Designed
to exceed U.S. Government standards! Buy ‘em by the box — save more!

Interchangeable with
. Cat. RADIO Eve-  Bur- Per
b i r;;':'“ © Fig. No. SHACK ready  gess RCA Pack Box
i = 'mzz Each in Bou of 72 1.5V ]
= mf' A | 23-1538 "D" Cell 950 2 YS036 4/.98 24/5.59
é..... h{-ﬂl‘ I.sv
= e B 23.478 "AA" Cell | 915 A YS034A 4/.69 72/9.95
{ELT o &
i 22 % (Rectangular) C | 23.153 C" Cell 935 ! YSO35A 4/.88 24/4.49
O b ot 50 D | 23.152 9Y Rect, 216 | 2Us | VS323 2/.98 50/19.95

AMAZING HOME
BATTERY CHARGER

Don’t Discard Your "Dead' Batteries!
Accepts All These Types:

® 115V "AA" Cells ® "D" and ""C" Cells
® 9V Transistor Radio Batteries

Count the number of batteries you use around the house right
now — then count how much you’d save by recharging them over
and over again. End replacement costs! Get the handy battery
charger that plugs into any 117 VAC house outlet and recharges
batceries overnight! Accepts up to 4 batteries at a time. Cannot
overcharge or burn out. Start saving money today!

270-1526, Sh. wt. 1V5 lbs. Net 4.95

16 For Store Addresses, Order Form, See Page 20 ELEMENTARY ELECTRONICS



ANY
ARCHER-PAK
ON

| THIS

PAGE

PER
PAK

20 Power Resistors

Package consists of high-
quality vitreous, cand-oﬁm
and wire-wound types. In-
cludes 5 to 25-watt
power resistors; individual
catalog net — 3 10!

271-1202, 2 Ibs. ... Net 1.00

RADIO SHACK

200

th
STORE

CELEBRATION!

35 Precision 1%, Resistors

Large assortment of pop-

ular V5, 1 and 2-watt
values; includes encapsu-
lated, bobbin, carbon

film, etc. Made by Aero-
vox, Shellcross, IRC, and
other famous names.

«po” 271-1196, 1 Ib. ....... Net 1.00

50 Tubular Capacitors

Y An assortment of quaht

tubular capacitors, (’;
mmf to .1 mf o 600
WVDC. Includes molded,
paper and porcelain
types. $10 if purchased
individually from catalog!
272-1568, | Ib. ...... Net 1.00

4 Subminiature 455KC
IF Transformers
Slug tuned, made for
printed circuit mtg.,
- shnelded Size: x ¥

273, 515, Uy Ib. ... Net 1.00

8 Sets - RCA Plugs & Jacks
w Quality items, ideal for

use in phono amplifiers,
tuners, recorders, etc.
Take advantage of this
Radio Shack Special low

price!
274-1575, Y3 Ib. ... Net 1.00

40 Micro Resistors

World's smallest 14-watt
carbon type resistors! All

have axial leads; built for
transistor and subminia-
ture circuitry! Assorted
values, with resistor color
code chart.

2711544, /3 Ib. ... Net 1.00

. 40 Coils and Chokes

Shop assortment consist-
ing of RF, OSC, IF, para..
sitic, peakmg and many
more types. Individually
purchased, this would cost
you $15!

273-1569, 1 |b. ....... Net 1.00

e

55 Mica Capacitors

Famous -name micas —
Aerovox, Sangamo, C.D.,
etc. This assortment in-
cludes popular values 100
.mmf to .01 mf, as well
as silver type condensers
A $10 catalog net value!
272-1573, | tb.y ... Net 1.00:

8 Volume Controls
Most Popular Valies

Contains 8 assorted values
including long and short
shaft types. A tremen-
dous bargain for service.

men!
271-127, t Ib. ..., Net 1.00

Special! 50 Capacitors

60 Half-Watt Resistors

50 Ceramic Capacitors

k{o Assortment of many types Made by Allen Bradley Wide variety of popular
7 including disc, ceramic, and IRC. Many 5% and values by Centralab and
A mylar, temperature coeffi- 10% tolerance.  Color other famous-name mak-
cient, molded, paper, oil, chart, All most popular ers. 10 mmf to .04 mf to
% Vit-Q. You save $9 over values ‘An absolute KV. Assortment includes
T K industrial net catalog “must’’ for hobbyists and tubulars, discs, NPO's,
b é prices! kit-builders. temp. coefficient, etc.
272-1199, t Ib. ...... Net 1.00 271-1812, | b, «....... Net 1,00 2721566, | Ib. ... Net 1.00
. o P
48 Terminal Strips 40 Disc Type Capacitors | 150" of Hook-Up Wire

You get a wide variety of
screw and solder lug type
¥ terminal strips with 1 to
g€ G lugs. Outstanding value
at this low price! 101
uses for the builder and
experimenter.

274.1585, 1 Ib, ... Net 100

A varied assortment of
types, _including NPO's,
Hi-Q, N-750's, mylar and
ceramic. 10 mmf to .01
mf to 6 KV, A $10 cat-
alog net value!

272-1587, Vg tb, o Net 1.00

2 Assortment consists of 6
V rolls of 25’ each
solid and stranded wire,
# 1t 18 through #22. Nec-
essary for multitude of
% jobs and always useful!

# 278-025, 13 Ib. ... Net 1.00

40 One-Watt Resistors
¥ Here are resistors for
hundreds of uses! Assort-
ment has Allen Bradley
and IRC carbons, with
5% values included. This
pack is a regular $8.00

4 Transistor Transformers

Made by UTC and Rem-
ington Rand. Famous min-
iatures. Includes sub-
ouncer, mike, input types,
Color coded leads,

525 SURPRISE

PACKAGE!
Loaded with $

catalog net! 273-1581, | Ib. ...... Net 1.00 Parts!

271-1576, 1 Ib. ....... Net 1.00 )
Thek blggest si:upnsﬁ

R package yet! Enoug
50 PlUgS and Sockets 2-Watt Resistors electronics compo-
Ideal bench assortment nents to make your
for servicemen, hams, etc. These quality 2-watt re- eyes pop! Resistors,
Subminiature and pnnted sistors are non-inductive, capacitors, condensers,
included! magnetic film, carbon diodes , . . your guess

F circuit  types
‘This assortment saves you
#% 810 over individual cat-
 alog prices!
'274-1562, | 1b. ..

. Net 1.00

types. Many with 5%
values. Made by famous-
name manufacturers.
271-1214, Y2 Ib, ... Net 1.00

For Store Addresses, Order Form, See Page 20
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is as good as ours. The
famous-make parts are
worth a¢ least $25.00!
270-1251, 1 ib., Net 1.00
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RADIO SHACK EXCLUSIVE! ADD A
SLAVE “WALKIE" 5 et on

ctual N Crystal-controlled superhet
ASEZE' 0 lv receiver ONLY! Add as

95 many ears fo your nefwork as
’ you want. Fits in a shirt pocket

— an excellent paging
or guided tour device!

This unusual Radio Shack product, called the Realistic
Microsonic 27MC Receiver, comes complete with a Ch. 11
CB crystal — and because it’s a plug-in, it can be changed
to any of the 23 channels. It's a teeny 315 x 215 x 134", It
includes an earphone with clip, and the phone’s lead acts as
the antenna. So if you want to hide it away as a pager,
there’s nothing showing. For DX we've included a 16”
telescopic whip to be used only if necessary. Let your
imagination run wild with this novel device!

21-109 Microsonic 27TMC Receiver ..o Only 7.95

NEW IDEA # 2 — as a companion to the above, or a wire-
less CB microphone (!), there's also the Realistic Micro-
sonic CB transmitter. Same size, color, everything. But
transmit only, 100mw of course, with plug-in crystal for
Ch. 11. Uses? For example: one of these plus x-number of
receivers and you have a guided tour technique that'll never
quit!

21.110 Microsonic CB Transmitter ...................... Only 7.95

FREE ACCESSORIES:

® Receiver — earphone and whip antenna
® Transmitter — 35" telescopic antenna
Note: both units include crystals but require a 9¥
transistor battery to operate. 23-464, 29¢ each.

100 MW TRANSMITTER
AND REMOTE CONTROL

399 Perfect as a CW Trans-

mitter or Wireless Mikel

Loads into almost any antenna; 100 milliwatt out- Range to 14 mile, uses plug-in crystgl (not sup-
put; plays into any CB set. Use as low-power CB  plied ). Get yours now at Radio Shack’s low price!
transmitter, band marker, or signal generator. 21-1166, Sh. wt. Y5 b i, Net 3.99

MINIATURE 6V SYNCHROS

For All Remote Control Applications

Ideal for:

® Amateur & CB Beam Antennas .
44 .® Weathervanes and Other Indicating Uses

Pair Used originally in aircraft equipment. Compact,
ruggedly built. Operate on 26 VAC @ 400 cycles.
Guaranteed to operate efficiently at 6 VAC 60
cycles. With wiring diagram. Size 1% x 1%”;
shafc 13 x 15”, i
273-2006, Ship. wt. [ Ib, .. . Pair 4,44
273-050, 8.3 YAC Transformers .. Net [.19
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Now Everyone Can Own

a Second Telephone!

Standard

Desk Telephone
Ready to Install 895

Fojoy the extra convenience of an extra
phone! Our most popular style; it's
modern, low-cost, and easy to install,
Fach phone is factory reconditioned to
give trouble-free service. Bakelite body
and handset; metal base. Dial, bell and
coil included. (Note: use of telephone

equipment not installed by a telephone For Private Phone
and Intercom Systems.

company may be subject to local tariff.)
279-371, Sh. wt. 10 Ibs. .o Net 8.95

30 Ft. Telephone
Extension Cord

Move your phone from room to room!
Highest-quality 4-conductor flexible cord
plus standard telephone jack and plug.
Ideal for intercom. Use 2 or more for
extra length.

279-1261, Sh. wt, 1l Ibs. ... Net 2.98

Telephone
Plugs & Jacks

~
I‘feal.for making extensions, these plugs
and jacks each weigh approximately 14
ound.
79-366, plug . Net 1.25
279-367, jack ..... Net 1,40

Carbon Type Handset

For Mobile and
Replacement Use!

Great for use with mobiles & intercoms,
or as outdoor mike for camps abd con-
struction sites. Withstands extreme tem-,
peratures. High output mike can be used
with low gain circuits. Adapt to your CB
transceiver or radio. Includes earpiece
and 3-conductor cord.

Coiled Phone Cords

Stretches up to six feet. 3 -conductor.
Shipping weight: 14 pound.

278-381 Net 119
Four conductor extends up to fifteen feet.

Shipping weight: 14 pound.
278-1389 ... Nt 5.95

279-1351, Sh. wi. 1 Ib. Net 2.99
Sound-Powered
Elements

Kit of two! Talk without electricity —=
your voice powers these devices. Hook
them up and talk vp to 300 feet. Ship-
ping weight: Y% pound.

2791353 e Net .99

Shoulder Rest &

Prees both hands! Spring mechanism
enables arm to be folded out of sight
when not in use. Easy to attach to any
phone. Long lasting metal construction. §
Manufactured in the United States,
Weight: -1 pound.

279-606 Net 1.49

Telephone Wall Jack

Por 2, 3, 4-wire systems. Fits standard
wall conduit boxes, 1 1b,
279-1507 . ieiiiciniiieciiaanes Net 1.99

JuLy-Avcust, 1968

100 Ft. 3-Conductor
Telephone Wire

Multi-use 100° 3- conductor wire fors
telephone _work. Tdeal for linking
temporary phones for field uses.

278-370, Sh. wh. 2 1bs. won Net 3.49

Handset Hanger

Hang up your phone without cutting off
party on other end. Ideal for wall tele-
phones. Anodized black aluminum.

279-1528, Sh. wt, V4 Ib. s Net 1.25

e T

| Telephone Dials

Standard Western Electric unit. Can be
used with automatic control circuits, &
electronic combination lock circuits.

279-359, _Sh. wh, 14 IbS, v Net 2,99
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ARIZONA
PHOENIX 3905 East Thomas Rd., 273-1722

ARKANSAS
LITTLE ROCK University Plaza, 562-3202

CALIFORNIA
ANAHEIM 507 East Katella Ave., 776-9540
BAKERSFIELD Valiey Square Shopping
Ctr., 2734 Ming Ave., 832-5080 “
COYINA 1065 West Badillo, 966-1661
DOWNEY Stonewood Shoppmg Center,
923-1

170!
GAROEN GROVE 9836 Garden Grove
Bivd., 537-1450
GLENOALE Broadway & Chevy Chase Dr.,

241-5106

LA HABRA 1511 West Whittier Bivd.,
697-6707

LONG BEACH 4686 Long Beach Blvd,
423-5444

LOS ANGELES:
830 W. Olympic Blvd., 747-0271
Ladera Shog Ctr. 5305 Centinela Ave.,
Mlssmn Hills 10125 No. Sepulveda
Blvd, 892-311
Reseda 19389 Vlclory at Tampa,
8]-3142
West™ L. A 10650 W. Pico Blvd. at
Qverland, 870-4752
MOUNTAIN VIEW San Antonio Shop.
Ctr,, 941-2320
NO. HOLLYWOOO Laurel Plaza Shop. Ctr.
OAKLANO (San Leandro) Bay Fair Shop.
Ctr., 2785200
PASADENA 1715 East Colorado Bivd.,
27

449-45;
POMONA 1335 Holt Ave., 629-5027
SACRAMENTO 600 Fulton Ave., 483-2707
SAN BRUND 48] €I Camino Real 5886228
SAN OIEGD Grossmont Shopping Center
5500 Center Dr., La Mesa, 456-4062
305 Mission VaIIey Ctr., W. San
Diego, 298-6688
College Grove Shop. Ctr, 583-3211
SAN FRANCISCO 36 Geary Street 986-1004
SANTA ANA:
Bristol Plaza Shop. Ctr,, 5465700
2713 South Main St,, 5450405
SANTA ;AIJNICA 732 Santa Monica Bivd.,,
39

4-3791
TORRANCE 22519 Hawthorne Blvd.,
3731984
WEST COVINA 2516 East Workman Ave,,
3391227

COLORADO
DENVER:

798 South Santa Fe Dr., 733.7833
Westland Shopping Center, 238-6323
2186 So. Colorado Btvd., 756-1678
THORNTON North Valley Shop Ctr., 2888346,

CONNECTICUT

BRIDGEPQRT Lafayette Plaza
HAMOEN Hamden Mart Shopping

Center, 2300 Dixwell Ave., 2887911
MANCHESTER Manchester Shoppmg

Parkade. 649-5247
NEW BRITAIN Newbrite Plaza, 225.8787
NEW HAYEN 230 Crown St., 787-7121
NEW LONDON New London Shop Ctr.,

442.0522
ORANGE Whiteacre Shop. Ctr., 795-9731
STAMFORD 29 High Ridge Rd., 3254371
TORRINGTON Torrington Parkade, 482-6557
WEST HARTFORO 39 So. Main St. ,236-5441

FLORIDA
cocoa ag:ﬁcn 585 No. Atlantic Ave,,

7839

JACKSONVILLE Regency Square Shop.
Ctr,, 7257477

ORLANOO \gmter Park Mall, Winter Park,
47.

[
WEST PALM BEACH Palm Beach Mall,
683-1502

GEORGIA
ATLARTA

917 Peachtree St., 874-3069
Greenbriar Shop. Ctr 349-0751
No. DeKalb Shop. Ctr., Decatur, 638-8002
ILLINOIS
BELLEVILLE Bellevue Plaza Shop. Ctr.,
5-4050

CHICAGO Evergreen Plaza at 95th St.,
636-9796

ELGIN 528 Oundee Ave., 6955361
HARVEY Dixie Square Shop. Ctr.. 339-3860
WAUKEGAN Belvedere Mall, 336-3151
INDIANA
RICHMOND 735 Richmond Square Shop.
Ctr., 9664578

20

KANSAS
OVERLANO PARK Ranch Mart So.
(Leawood), 6439-2122
WICHITA Parklane Shopping Center,
685-2211

KENTUCKY
BOWLING GREEN Bowling Green Mall,

842-6564
NEWPORT Newport Plaza, 70 Carothers
Rd., 441-4361

LOUISIANA
GRETNA Oakwood Shop. Ctr., 362-7989
MONROE 1818 Tower Dr. Plaza. 3237468
NEW ORLEANS 3112 Paris Ave,, 282.1282
SHREVEPORT 1297 Shreve City, 865-9661

MAINE
BANGOR 20-24 Broad St., 945-9494
PORTLANO Pine Tree Shop. Ctr.,773-7071

MARYLAND
BALTIMORE Perring Pky. Shop. Ctr,,
661-3520
LANGLEY PARK Hampshire-Langley
Stop. Ctr., 439-6688
ROCKVILLE 1600 Rockville Pike,427-1323

MASSACHUSETTS
BOSTON:
167 Washington St., 523-4719
584 Washington St., 426-3431
BRAINTREE South Shore Plaza, 843.9200
BROCKTON Westgate Mall, 588-5327
BROOKLINE 730 Commonwealth Ave.,

734-1000
CAMBRIDGE Fresh Pond Shopping
Center. 178 Alewife Brook Pkwy.,

491-2925
DEOHAM Dedham Mall, 300 VFW Pkwy.,
329-1587

DORCHESTER Bayside Mall, 282-4803
FRAMINGHAM Shoppers’ World 872-6569
LEOMINSTER Whiteacre Shop. Ctr.
LOWELL Central Shop. Plaza, 455-5469
MEUF027D0278 Mystic Ave. (Durrell Div.),

0
NASTICK 136 Worcester Rd, {Ourrell Qiv.),
55-185|
QUINCY 22] Quincy Ave. (Durrell Div.),
471-3318

SAUGUS:
N. £. Shop. Ctr., 233-5350
704 Broadway {Durrell Div), 233-9641
SPRINGFIELD Springfield Plaza, 734-2189
WALTH;MZSZZ Main St. (Durrell Oiv.),
020

WEST SPRINGFIELD Century Shop Ctr.,-
- 233 Memorial Ave., 732-4
WDRCESTER Lincaln Plaza, 757 9030

MICHIGAN
DETROIT:
Macomb Mall (Roseville), 2945650
Lincoln Ctr. (Oak Park), 398-6068
Sears Shop. Ctr., (Lincoln Park),
388-1120
GRAND RAPI0S Woodland Mall
MINNESOTA
DULUTH 2931 E. Superior St., 722-5551
MINNEAPOLIS:
1121 Nicolet Ave., 339-8229
140 Apache Plaza 788 4911
Hub Shopping Ctr 866-5027
ST. PAUL 471 No. Snelllng Ave.[645-2063

MISSISSIPPI
JACKSON 3017 No. State St., 366-6226

MISSOURI

KANSAS CITY:

1234 Grand Ave., 421-1030
Antioch Shop. C(r 454-2400
ST. JOSEPH 505 No. Belt Hey., 233-2423
T. LOUIS:

1125 Pine St. (Walter Ashe Div.),

241-1125

South County Shopping Center,892-1800

Northland Shopping Center, 381-5190
10483 St. Charles Rock Rd, St. Ann,
423-1700
NEBRASKA
OMAHA 3002 Dodge SI., 346.2433
NEVADA
LAS VEGAS 953 East Sahara, 734-2835
NEW HAMPSHIRE
MANCHESTER 1247 Elm St., 669-1303
NEW JERSEY
FDROS 588 New Bruswick Ave., 4425959
PENNSAU%(EN Rt. 130 and Browmng Rd.,

TRENTON 1461 Hamilton Ave., 586-1086

ORDER BY MAIL FROM YOUR NEAREST RADIO SHACK STORE

NEW MEXICO
ALBUQUERQUE:
6315 Lomas Blvd., N.E, 2685722
4th and Copper N.W., 247-3828

NEW YORK
ALBANY Colonie Shop. Ct., Colonie,

459.9208

BINGHAMTDN Veslal Shopping Plaza,
729-1525

BUFFALO:

725 Main Street, 852-6364

Transitown Ctr. (Williamsville) 632-7111

EW YORK:

1128 Ave of the Americas, 687-4482

384 Fifth Ave., 244-0444

ROCHESTER Ridgemont Plaza (Greece),

865-0630

SCHENECTAOY Shoporama Ctr.,
dam, 355-9740

SYRACUSE:
3057 Erie Blvd. East, 446-4990
Fairmount Fair Ctr., 3675 W, Genesee
St., 468.0211

NORTH CAROLINA
CHARLOTTE 1010 Central Ave., 375-3198

OHIO

CINCINNATI 740 Swifton Ctr., 631-4570
CLEVELANO:

Southgate Ctr. (Maple Hts) Village

Shops, 475-8150

Richmond Mall (Rich Hts), 442-2955

Parmatown Shop. Ctr., 884-5127
COLUMBUS 4290 No. ngh St., 267-9271
LIMA Lima Mall, 331-508
WILLOWICK Shoregale Shopping Ctr.,

944-6640

OKLAHOMA
OKLAHOMA CITY:
Mayfair Shop. Ctr., 943-8491
Hillcrest Shop. Ctr., 681-5591
TULSA 2730 South Harvard, 742-2255

OREGON
PORTLAND 1928 N.E. 42nd St., 281.4842

PENNSYLVANIA
GREENSBURG Gfeengate Mall, 837-0370
PHILAOELPH

2327G Cottman Ave., Roosevelt Mall,
3384711

1128 Walnut St., 923.2198
PITTSBURGH:
309 So. Hills Village Ctr., 343-5800
East Hills Shop. Ctr., 2438200
PLYMOUTH MEETING Plymouth Meeting
Mall, 825-0699

RHODE ISLAND
PROVIOENCE 355 Reservoir Ave., 467-3390
EAST PROYIOENCE Shoppers’ Town,

434.5672
WARWICK 296 Midland Mall, 828-4141

TENNESSEE
MEMPHIS:
1208 Southland Mall, Whitehaven,
396-7762

Rotter-

RADIO SHACK"

For CATALOG ONLY — mail fo Radio Shack, 2727 W. 7th St.
Ft. Worth, Texas 76107 X
For ORDER plus CATALOG —— mail to Radio Shack store nearest you.

96 North Avalon, 2727589

Eastgate Shopping Ctr., 683-3985

Frayser Plaza Shop. Ctr., 358-4315

1825 South 3rd St., 947.2371
NASHYILLE 100 Oaks Shop. Ctr., 297-3662

TEXAS
ABILENE 2910 North First St., 673-8169
AMARILZLBDZWestem Plaza Shop Ctr.,

ARLINGTON Collins at Park Row,'277-3151
AUSTIN Hancock Shonninz?Center.454-3090
BROWNSVILLE 847 S.E. Elizabeth St.,
546-6156
CORPUS CHRISTI 520 Everhart Rd.,
8542661
DALLAS:
Medallion Center, 363-6236
125 Wynnewood Vullage 948-3201
138 Marsh Lane Plaza, 357-7419
156 Inwood Village, 358-3892
507 Casa linda Plaza, 328-2522
1424 So. Buckner Blvd 391-5578
EL PASO 85 Bassett Center, 778.7965
FORT WORTH:
Leonards Department Store,
200 Houston St., 336-9111
3524 Oenton nghway 831-1951
2615 West 7th St., 336-4684
6303 Camp Bowie Blvd., 737-0812
138 Seminary South, 927.7828
HOUSTON:
7949 Katy Freeway, 682-5694
8458 Gulf Freeway, 6434731
322 Northline Mall, §97-7914
Bellaire 4759 ansonet 667-5190
9417 Jensen Rd., 694 4266
1407 Spencer Hgy (So. Houston),
994.5575

IRYING Plymouth Park Shop, Ctr., 253-6811
LUBBOCK B-10 Caprock Shop. Ctr.,

799-1323
MIDLAND South “9” Meta Drive,
682-7001
SAN ANTONIO:
150 Wonderland Shop. Ctr., 735-9161
684 SW. Military Drive, §24:4851
7107% San Pedro Ave., 341.3391
SHERMAN 1620 Highway 75 North, 8926553

TYLER 108 Troup Hgwy., 593-5392
WACD 4300 West Waco Dr., 752- 7739
UTAH
SALT LAKE £ITY Cottonwood Mall, 277-3064!
VIRGINIA
ARLINGTON Parkington Shop. Ctr./524.5422
HAMPTON Mercury Plaza Mall, 838-5200
NORFOLK 4016 Granby St., 622-9080
PORTSMOUTH 3109 South St., 399-2115
VIRGINIA BEACH Pembroke Mall Shop.
Ctr,, 497-9211
WASHINGTON
SEATTLE:
116 SW 148th St., 242-3637
2028 Third Ave., 682-5280
837 N. E. 110th St., 364-8670

WEST VIRGINIA
MARTINSBURG Charles Town Rd., 263-9995

ivn of Tandy Carpoentisa
Dept.

car. no. | arv. |

DESCRIPTION

PRICE EACH

NEW 1968 CATALOG

FREE
/

Min. order:

2.50. Orders up to $5.00: add 50¢: over $500:
add 75¢ to cover cost of handling and postage in U.S.

Add STATE TAX where Applicable:

[0 Add to My Account
[J Check Enclosed.

50 COMPUTERIFREE

; TOTAL
NAME
STREET
CiTY, STATE Zip

1
1
1
I
1
!
1
|
1
1
I
[
1
i
!
1
i
I
1
!
i
I
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By JuLian M. Sienkiewicz, Editor
who Would Have Expected I? Recently I

was working on a VHF receiver that was
quite insensitive. Even after tearing it apart
I still couldn’t locate the trouble. I had de-
termined that the cause was due to spurious RF
radiations from somewhere in the receiver.
After checking out every stage except the power
supply, I decided to pump in the required plate
voltage from an external power supply, and—
Zonk! In came downtown Burbank police calls
for Rowan and Martin.

Armed with a trusty .01-uvF, 600-volt capaci-
tor I began probing circuit elements in the re-
ceiver’s power supply. Lo and behold, the cause
of the RF radiation was the power diodes in the
bridge rectifier circuit. After connecting ca-
pacitors across the four diodes the noise was

s
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' how often could

you have used...

two-positien
snap-leck

AN

Handy asan ™
extra hand or helper.
Clamos lightly o- tightly . ..
128 moments 2r minutes.

£ r2markably versatle tool with urustal holding
cuelities. Clamps. tigat'y. Holds wires for soldering,
actz as a heal sink, ret-ieves small parts from hard-
ta-reach places. Twx position snap:fack Box joint
comstruction. Préecisicn machined from perfectly
terpered stainless ate=l.

4 MODELS: 6" (ser-atzd jaws) Nos. 42H straight
‘and #3H curved ncs2; 5 Jr. (Smooh, slim jaws)
Nos. 32H straight aad 33H curved nose.

.
|
|

-l

XCELITE, INC., 80 Bank St., Orchard Park, N. Y. 14127
Send Bu'letin NS64 on Seizers®,

name

address

) ISR R P S S Y

state & zip

In Canada contact Charles W. Pointon, Ltd.

n
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RANDOM NOISE

gone, and the receiver functioned normally.
Let this be a lesson to you. When building
home-brew receivers and tuners always physi-
cally isolate the power supply and keep it away
from the first stage and antenna connections.
If possible, include a sheet-metal shield or to-
tally box the power supply, heat permitting.

Everyone needs a sounding board. And, (as
if you hadn’t guessed) Random Noise is where
this Editor sounds off. For this column belongs
to the Editor. He can use it to make a lot of noise
whenever he wants to take on a crusade. Or he
can just ramble whenever issues are small. Every
so often, however, a letter crosses my desk that
is worthy of bringing to my readers’ eyes; the
letter you're about to read is one of them. Dis-
regard its so-so style and just read it.

'

Dear Mr. Sienkiewicz:

I want to write a few lines to let you
know what I think about amateur radio. 1
am not a radio amateur operator, because
I never could get any help from them
characters. Yet hams are supposed to offer
their services of amateur radio in the pub-
lic interest.

That is why the Citizens Band is such
a mess, because that is where a lot of il-
legal communications goes on. There are a
few good Citizens Banders that use the
band for what is intended for.

From now on you will see less new-
conters (hams) on the amateur radio bands
because the incentive license goes in effect
November 1968. You can thank the ARRL
for that.

—N.R., Green Bay, Wis.

Granted, this letter is no great literary effort.
But it does hit at least one nail, maybe two, on
the head as regards some of the major problems
in CB and ham radio. In the first paragraph the
writer points out the lack of interest hams have
in increasing their numbers. Maybe this ex-
plains why CB social clubs spring up and grow,
while the ranks of major amateur radio clubs
and leagues diminish, shrink, and wrinkle.

CB clubs can appoint a membership chairman
who gathers up friends, neighbors, fellow em-
ployees, and even whole family groups, enrolls
them, and sends off applications to the FCC for
their talkathon tickets. Hams have it a bit more
difficult.

Hams must be missionaries. Everyone at one
time or ‘another is bitten with the ham radio bug.
In essence, it's making like Dick Tracy. But from
dream to fulfillment the path is lined with all the
stumbles and brambles that theory and code can
provide. Sure, schools and home-study institu-
tions do a lot of good work in the making of
hams; good, too, are the efforts of editors and

authors who fill shelves with magazines and
books.

But what have hams done to increase their
ranks? .

We know from our reader that Green Bay, .
save for the Packers, is a vast wasteland. And
this is true throughout the country (with a few
notable exceptions, who, I am sure, will be writ-
ing to me).

Can anyone point to the program hams have
established to swing a flood of new members to
their ranks? As our reader’s last paragraph
points out, incentive licensing, sponsored by that
great ham fraternity, will greatly reduce new-
comers to the ham ranks. It’s only human that
as hams advance to super-superior advanced
classes they’ll communicate less and less with the
lower classes, especially the Novice ticket hold-
er—their future elite. What better way can be
found to prevent the knowledge of super-hams
from passing down to Novices than a license
caste system—shades of India!

But here I go after the good hams again when
I should be poking CBers in the ribs, too. In
swelling their ranks with owners of eight bucks
and citizenship, CBers have gone light on qual-
ity, heavy on quantity. The channels bear testi-
mony any evening to even an occasional listener
—let alone some poor soul who would care to
use them. Also, the CBers should be engaged in
some missionary work, too. How about making
Part 95 known to and practiced by all CBers in
the land?

One possible solution could be the addition
of a few new channels just above Channel 23 for
the exclusive use of Class E Citizens Radio
Service licensees who have proven their pro-
ficiency in both rules and theory and who have
not been cited by the FCC within the last five
years. That's a big sentence and it requires an
equally big amount of thought.

What say, fellows (fellows in this case refer-
ring to CBers and hams alike)? Jot down your
comments and get those letters in. The idea is
certainly worth tossing around.

But before you write those letters, take a
gander at the lead story on page 41 of this issue.
Our original thoughts for the “Secret Timetable
for Killing CB” was for a big spoof. But, the
deeper we got into it, the higher our eyebrows
were raised. Now what we’d like to know is,
does the FCC really have a timetable?

CB Jamboree. The Citizens Band Club Inc.
of Pensacola and The Blue Angels Radio As-
sistance Club of Pensacola will hold a National
CB Jamboree at Pensacola (where else?) on
August 10 and 11, 1968. Both clubs are work-
ing together to raise funds for the Northwest
Florida Zoological Society to further develop
the Northwest Florida Zoo. So, if you are foot-
loose and free, why not drop in on the National
CB Jamboree in Pensacola? For more details
write to Pat Beisden, Secretary, P. O. Box 374,
Pensacola, Fla. | |
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BY JOHN W. COLLINS

I In my previous column 1 presented ex-
amples of “Overworked Piece” and “Breaking
Communication”—two tactical motifs from the
middle-game. Here are four more: Removing
the Guard, Skewer, Queening Combinations,
and Surprise Move.

Removing the Guard. Here the idea is to
capture or drive away the guard or support of a
piece.

Black’s Queen is defended only by the Knight.
Logically, therefore, the Knight is removed with
I N-K7# K-NI (if 1 ... NxN 2 QxQ wins)
2 NxN# BxN 3 QxQ and White wins.

Skewer. The Skewer is an attack which
pierces one piece in order to transfix another
one behind it, on the rank, file, or diagonal. A
follow-through attack.

Diagram for Skewer top of page 26

After 1 RxB#! KxR, White has an easy,
clear skewer in 2 B-B2#—winning the Rook
behind the King.

Queening Combinations. Mason said: “Every
(Continued on page 26)
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Live Better Electronically With

LAFAYETTE

RADIO ELECTRONICS

Now OFF PRESS
BETTER THAN EVER

Over 500 Pages

Stereo Hi-Fi @ Citizens
Band @ Ham Gear e Tape
Recorders e Test Equip-
ment ® TV and Radio Tubes
and Parts ® Cameras @
Auto Accessories ® Musical
Instruments @ Toois @ Books

Featuring Everything in Electronics for
e HOME e INDUSTRY e LABORATORY
from the “World’s Hi-Fi & Electronics Center”

LAFAYETTE Radio ELECTRONICS
Dept. DG-8, P.0. Box 10

Syosset, L.1.,, N.Y. 11791
!"s;ﬁ'm?{r; 'FREE 1968 LAFAYETTE Catalog 680  DG.8 “
{ Name
! address
: City e —-State____________.~ :
: zip (Please lee Your Zip Code No.) :
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POWERFUL
WIRELESS
TRANSM ITTER

. » « the size of
a package of
cigarettes

ONLY $1295

Completely Assembled
Incl. 2 Microphones
& Battery

Here’s a compact marvel of transistorized electronics
that does just about everything . yet is tiny
enough to fit in a pack of c1garettes Called the
WIRELESS BROADCASTER, this battery operated
transmitter picks up sound’ through its sensitive
microphone and transmits (without wires) thru any
nearby AM radio. Unlimited applications:

o Broadcasting o Remote Recording

o Guitar amplification o Sickroom Signal

e Baby minding o Auto to Home
This Really Modern Wonder Package comes completely
assembled, and includes two microphones (1 Xtal {for
broadcasting, 1 contact type for musical instrument
amplifying) plus a 9-volt battery. Fully guaranteed.
Send Cash, Check or Money Order to: (§12.95)

IMPERIAL ELECTRONICS Dept. EE2

114 East 32nd St., Rm. 1602, New York, N.Y. 10016
v
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CB—AMATEUR RADIO—
SHORTWAVE RADIO

102. No never mind what brand
your CB set is, Sensry has the crystal
you need. Same goes for ham rigs.
Seeing is believing, so get Senrry’s
catalog today. Circle 102,

130. Bone up on the CB with the lat-
est Sams books, Titles range from
“ABC’s of CB Radio” to “99 Ways
to lmprove your CB Radio.” So Cir-
cle 130 and get the facts from Sams.

107. Want a deluxe CB base station?
Then get the specs on Tram’s all new
Titan 11—it’s the SSB/AM rig you’ve
been waiting for!

101. If it’s a CB product, chances
are International Crystal has it listed
in their colorful catalog. Whether kit
or wired, accessotry or test gear, this
CB-oriented company can be relied
on to fill the bill,

96. 1If a rugged low-cost business/
industrial two-way radioc is what
you’ve been looking for, be sure to
send for the brochure on E. F. John-
son Co.’s brand new Messenger *202.”

103. Squires-Sanders would like you
to know about their CB transceivers,
the “23’er” and the new *“S55.” Also,
CB accessories that add versatility to
their 5-watters.

46. A long-time builder of ham
equipment, Hallicrafters will send you
lots of info on ham, CB and com-
mercial radio equipment.

%129. Boy, oh boy—if you want to
read about a flock of CB winners, get
your hands on Lafayette’s new 1968
catalog. Lafayerte has CB sets for all
pocketbooks.

122. Discover the most inexpensive
CB mobile,- Citi-Fone 11 by Mulri-
Elmac Company. Get the facts plus
other CB product data before you
buy.

50. Get your copy of Amphenol’'s
“User’s Guide to CB Radio”—I18
pages packed with CB know-how and
chit-chat. Also, Amphenol will let
you know what’s new on their prod-
uct line.

116. Pep-up your CB rig’s perfor-
mance with Turner's M+2 mobile
microphone. Get complete spec sheets
and data on other Turner mikes.
48. Hy-Gain’s new CB antenna cata-
log is packed full of useful informa-
tion and product data that every
CBer should know. Get a copy.

111. Get the scoop on Versa-
Tronics’ Versa-Tenna with instant
magnetic mounting. Antenna models
available for CBers, hams and mobile
units from 27 MHz to 1000 MHz.
45. Hams, CBers, experimenters!
World Radio Labs 1968 catalog is a
bargain hunter’s delight. Get your
copy—it’s free.
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115. Get the full story on Poly-
tronics Laboratories’ latest CB entry
—Carry-Comm. Full 5-watts, great
for mobile, base or portable use.
Works on 12 VDC or 117 VAC.

100. You can get increased CB range
and clarity using the “Cobra” trans-
ceiver with speech compressor—re-
ceiver sensitivity is excellent. Catalog
sheet will be mailed by B&K Division
of Dynascan Corporation.

54. A catalog for CBers, hams and
experimenters, with outstanding val-
ues. Terrific buys on Grove Electron-
ics’ antennas, mikes and accessories.

ELECTRONIC PARTS

%135, Get with ICs! RCA’s new
integrated Circuit Experimenter’s Kit
KD2112 is the first of its kind and
should be a part of your next project,
Get all the facts direct from RCA.
Circle 135.

132. Discover 18 new and different
professional-quality amplifiers, tuners,
and preamps completely assembled
on PC-boards now offered by Amper-
ex. Prices will amaze you!

1. Allied’s catalog is so widely used
as a reference book, that it’s re-
garded as a standard by people in the
electronics industry, Don’t you have
the 1968 Allied Radio catalog? The
surprising thing is that it’s free!

%2. The new 1968 Edition of Lafay-
etre’s catalog features sections on
stereo hi-fi, CB, ham gear, test equip-
ment, cameras, optics, tools and much
more. Get your copy today.

8. Get it now! John Meshna, Jr'’s
new 46-page catalog is jam packed
with surplus buys—surplus radios,
new parts, computer parts, etc.

%23. No electronics bargain hunter
should be caught without the 1968
copy of Radio Shack’s catalog. Some
equipment and kit offers are so low,

they look like. misprints, Buying is
believing.
%5. Edmund Scientific’s new cata-

log contains over 4000 products that
embrace many interests and fields. 1t's
a 148-page buyers’ guide for Science
Fair fans,

106. With 70 million TV and 240
million radios somebody somewhere
will need a vacuum tube replacement
at the rate of one a second! Get Uni-
versal Tube Co.'s Troubleshooting
Chart and facts on their $1 flat rate
per tube.

%4. Olson’s catalog is a multi-
colored newspaper that’s packed with
more bargains than a phone book has
names, Don’t believe us? Get a copy.

7. Before you build from scratch
check the Fair Radio Sales latest cat-
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alog for electronic gear that can be
modified to your needs. Fair way to
save cash.

&, Bargains galore, that’s what’s in
store! Poly-Paks Co. will send you
their latest eight-page flyer listing the
latest in available merchandise, in-
cluding a giant §1 special sale.

10. Burstein-Applebee offers a new
giant catalog containing 100s of big
pages crammed with savings includ-
ing hundreds of bargains on hi-fi kits,
power tools, tubes, and parts.

11. Now available from EDI (Elec-
tronic Distributors, Inc.): a catalog
containing hundreds of electronic
items. EDI will be happy to place you
on their mailing list.

120. Tab’s new electronics parts cat-
alog is now off the press and you're
welcome to have a copy. Some of
Tab’s bargains and odd-ball items are
unbelievable offers.

117. Harried by the high cost of
parts for projects? Examine Bigelow’s
13th Anniversary catalog packed with
“Lucky 13" specials. -

ELECTRONIC PRODUCTS

%42, Here’s a colorful 108-page cat-
alog containing a wide assortment of
electronic kits. You’ll find something
for any interest, any budget. And
Hearh Co. will happily send you a
copy.

44. Kit Builder? Like wired prod-
ucts? EICO’s 1968 catalog takes care
of both breeds of buyers, 32 pages
full of hi-fi, test, CB, ham, SWL, au-
tomotive and hobby kits and prod-
ucts—do you have a copy?

%128, If you can hammer a nail
and miss your thumb, you can as-
semble a Schober organ. To prove the
point, Schober will send you their
catalog and a 7-in. disc recording.

126. Delta Products new capacitive
discharge ignition system in kit form
will pep up your car. Designed to
cut gas costs and reduce point and
plug wear, Get Delta’s details in full-
color literature.

66. Try instant lettering to mark
control panels and component parts,
Datak’s booklets and sample show
this easy dry transfer method.

109. Seco offers a line of special-
ized and standard test equipment
that’s ideal for the home experimenter
apd pro. Get specs and prices today.

TOOLS

%78. You can drive nuts and screws,
ream, scribe, pierce holes with Xcelite
Series 99 handles and economical, in-
terchangeable blades. Many kits avail-
able. Get your copy of Catalog 166
today.

ELEMENTARY ELECTRONICS



118. Secure coax cables, speaker
wires, phone wires, etc., with drrow
staple gun tackers. 3 models for wires

19. Empire’s new 16-page, full-color
catalog features speaker systems in
odd shapes for beautiful room decor.

and cables from 3/16” to 12" dia Also, rediscover Empire’s quality
Get fact-full Arrow literature. turntable line and cartridges.
124. Now, Sonotone offers you

SCHOOLS AND EDUCATIONAL

%74. A 40-page illustrated book on
“How to Succeed in Elcctronics” and
a 24-page book on “How to Get a
Commercial FCC License” are yours
for the asking from Cleveland Insti-
tute of Electronics.

*136. ICS (International Correspond-
ence Schools) wants to send you a
64-page booklet on the most often
asked questions on preparing for an
electronics career. You also get “How
to Succeed” and a sample ICS lesson.

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

137. For success in communications,
broadcasting and electronics get your
First Class FCC license and Gran-
tham School of Electronics will show

young ideas in microphone use in
their new catalog. Mikes for talk ses-
sions, swinging combos, home record-
ing, PA systems and many more uses.

26. Always a leader, H. H., Scott
introduces a new concept in stereo
console catalogs. The information-
packed 1968 Stereo Guide and catalog
are required reading for audio fans.

85. Write the specs for an ideal
preamp and amp, and you’ve spelled
out Dynaco’s stereo 120 amp and
PAS-3X precamp. So why not get all
the facts from Dynaco!

119. Kenwood puts it right on the
line. The all-new Kenwood stereo-FM
receivers are described in a colorful
16-page booklet complete with easy-
to-read-and-compare spec data. Get
your copy today!

131. Let Elpa send you “The Rec-
ord Omibook.” It’s a great buy and
Elpa wants you to have it free. Your

you how. Interesting booklets are records will thank you when the mail-
yours for the asking. man delivers it.
138. For a complcte rundown on 17. Mikes, speakers, amps, = re-

curriculum, lesson outlines. and full
details from a leading electronic
school, ask for this brochure from the
Indiana Home Study Institute.

105. Get the low-down on the latest
in educational electronic kits from
Trans-Tek, Build light dimmers,
amplifiers, metronomes, and many
more. Trans-Tek helps you to learn
while building.

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

HI-FI/AUDIO

ceivers—you name it, Electro-Voice
makes it and makes it good. Get the
straight poop from E-.V today. -

27. 12 pages of Sherwood receivers,
tuners, amplifiers, speaker systems,
and cabinetry make up a colorful
booklet cvery hi-fi bug should see.

95. Confused about stereo? Want to
beat the high cost of hi-fi without
compromising on the results? Then
vou need the new 24-page catalog by
Jensen Manujacturing.

99. Get the inside info on why
Telex/Acoustech’s solid-state ampli-
fiers are the rage of the experts, Col-
orful brochure answers all your ques-
tions.

TAPE RECORDERS AND TAPE

134. Discover PlayTape—America’s
newest tape cartridge and tape play- 123. Yours for the asking—Elpa’s
ers. Units priced at under $17 with new *“The Tape Recording Omni-

cartridges at 45-disc prices. PlayTape
has one of America’s largest record-
ing libraries. .

book.” 16 jam-packed pages on facts
and tip® you should know about be-
fore you buy a tape recorder.
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31. Al the facts about Concord
Electronies Corp. tape recorders are
yours for the asking in a free book-
let. Portable, battery operated to four-
track, fully transistorized stereos cov-
er every recording need.

32. “Everybody’s Tape Recording
Handbook" is the title of a booklet
that Sarkes-Tarzian will send you.
It’s 24-pages jam-packed with info for
the home recording enthusiast, lan-
cludes a valuable table of recording
unmes for var.ous tapes.

34. “All the Best from Sony” is an
8-page booklct describing Sony-Super_--
scope products—tape recorders, mi-
crophones, tape and accessories. Get
a4 copy belore you buy!

35. If you are a serious tape audio-
phile, you will be interested in the
all new Viking/Telex line of quality
tape recorders.

HI-FI ACCESSORIES

112, Telex would like you to know
about their improved Serenata Head-
set—and their entire line of quality
stereo headsets,

104. You can't hear FM stereo un-
less your FM antenna can pull ‘em in.
Iearn more and discover what’s avail.
eble from Finco’s 6-pager "'Third Die
mensional Sound.”

TELEVISION

%70. Need a new TV set? Then as-
semble a Heath TV kit. Heath has
all sizes, B&W and color, portable
and fixed. Why not build the next
TV you watch?

127. National Schools will help you
learn all about color TV as you
assemble their 25-in. color TV Kkit.
Just one of National’s many exciting
and rewarding courses.

97. Interesting, helpful brochures
describing the TV antenna discovery
of the decade—the log periodic an-
tenna for VHF and UHF-TV, and
FM-stereo. Get it from JFD Elec-
tronics Corporation,
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Fill in couponpf;;r a FREE One Year Subscrip-
tion 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 Val-
ves. Credit plan available.

NAME
ADDRESS
CcITy
GIVE ZIP CODE

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

OLSON ELECTRONICS,

INCORPORATED

901 S. Forge Street Akron, Ohio 44308

STATE

DOES CB CONFUSE YOU?

LET CB BUYERS’ GUIDE'S
Experts Help You—

® Pick a rig, upgrade your station, with
authoritative, exclusive reports on 64
CB TRANSCEIVERS LAB-CHECKED &
TESTED!

Choose a mobile rig

Set up a base station'

Get on the air

Select antennas, mikes, whatnots
Get the hang of walkie-talkies

PLUS our Who’s Who of CB, Manufac-
turers, Accessories, Gadgets and Good-
ies.

The 1968 Edition of CB BUYERS’ GUIDE will be on sale
July 2nd. Reserve your. copy NOW!

CB BUYERS' GUIDE CBBG-68 |
't1+505 Park Avenue, New York, N. Y. 10022
i fnclosed is $1.253 which includes postage

& handling. Send me the 1968 Iidition of I
OB BUYERS GUIDE.

Name

" ity State Zip

|
|
Address I
|
|
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EN PASSANT

Diagram for Skewer From page 23

Black

White

Pawn is a potential Queen.” But before it can
promote all obstacles must be removed from its
path.

Black

.

® W i@t
Cmit L

BN

Ox K
AR

The blockading Black Queen is drawn off
with 1 Q-K5# K-N1 2 QxR1 QxQ. And now
3 P-B7 followed by 4 P-B8=Q(#) wins or
3 P-B7, Q-Q2 4 P-B8=Q# QxQ 5 RxQ# wins.

Surprise Move. As the Proverb says, “ A man
surprised is half-beaten.” Black is all-beaten by
the surprising Rook sacrifice in the position
below.

Diagram for Surprise Move top of page 107

1 R-Q5!!—the Rook is offered in four ways!
If1...QxR2Q=B6 mate. If 1 ... RxR
2 Q-B8 mate. If 1 . . . PxR 2 QxR mate. Yet
the Rook must be captured, as 2 QxR mate and
2 RxQ are menaced.

Game of the Issue. The game between Paul
Morphy of New Orleans, World Champion, and
the Duke of Braunschweig and Count Isouard,
played at the Paris Opera House in 1858, dur-

(Continued on page 107)
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' SOMEONE SHOULD DEVELOP AN EASY WAY

TO LEARN ELECTRONICS AT HOME

RCA INSTITUTES DID!

.

RCA introduces new CAREER PROGRAMS
—~beginning with the student-proved
“AUTOTEXT" Programmed Instruction
Method — the faster, easier way to learn.
You start to learn the field of your choice
immediatety. No previous training or ex-
perience needed.

Pick the career of your choice—and RCA
Institutes will do the rest! RCA's new, rev-
olutionary "'Career Programs’' help you go
directly to the career you want! You waste
no time learning things you'll never use
on your job! Each Career Program is de-
signed to get you into the kind of job you
want in the fastest, easiest possible way!

SEPARATE COURSES

In addition, in order to meet specific
needs, RCA Institutes offers a wide variety
of separate courses which may be taken
independently of the above Career Pro-
grams, on all subjects from Electronics
Fundamentals to Computer Programming.
Complete information about these courses
will be sent with your other materials.

Jury-Avucusrt, 1968

CHOOSE A CAREER PROGRAM NOW

your first step to the job of your choice!
Television Servicing
Telecommunications

FCC License Preparation

Automation Electronics

Automatic Controls

Digital Techniques

industrial Electronics

Nuclear instrumentation

Solid State Electronics

Electronics Drafting

RCA INSTITUTES BONUS EXTRAS

Only RCA Institutes offers you a Liberal
Tuitian Plam, one of the most economicat
ways to learn. Plus, you get top quality
equipment in all kits furnished to you with
your courses—yours to keep and use on
the job. And now, RCA's NEW PRO-
GRAMMED ELECTRONIC BREADBOARD
GIVES YOU LIMITLESS EXPERIMENTA-
TION — scientific laboratory procedures

right in your own home! You build a work-
ing signal generator, AM Receiver, Multi-
meter, Oscilloscope, and other valuable
equipment — ALL AS A PART OF YOUR
COURSE! Get the facts today!

Classroom Training Also Available. Day
and Evening Classes are available to you
in New York City at RCA Institutes Resi-
dent School. You may be admitted with-
out any previous technical training; prep
courses are available if you haven't com-
pleted high school. Coeducational classes
start four times a year,

SEND ATTACHED CARD TODAY FOR
FREE DESCRIPTIVE BOOK

All courses and programs approved
for veterans under new G.l. Biil.
Canadians: These same RCA courses
are available to you in Canada. No
postage. No customs, No delay. Your
inquiry will be referred to our school
in Canada,

RCA INSTITUTES, INC. Dep't. EA-78

320 West 31 Street,

New York, N.Y. 10001

Accredited Member National Home Study Council
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Graphite
A No one knows when man discovered that a
special form of carbon is a good writing material.
It had been used for centuries before Werner,
about 1789, proposed calling it graphite from a
Greek term for “to write.”

Earlier known to the English chiefly as black
lead or plumbago, graphite was now recognized
to be kin to diamonds—but quite different from
them. A diamond may be transparent and color-
less; it is the hardest natural substance known.
Graphite is opaque, black, and very soft. Dia-
monds are poor conductors of electricity; graph-
ite is an excellent conductor.

Once this trait was discovered, the substance
so long regarded as merely a writing material
became a constituent of batteries, electrolytic
cells, electrodes, electrical contacts, carbon
brushes, and other devices.

Then it leaped into world prominence as a
slowing material or moderator in nuclear chain
reactions, Without the aid of graphite’s special
properties, Enrico Fermi and his colleagues
would have had to take a quite different route
to achieve the first controlled nuclear reaction on
December 2, 1942,

Regardless of its immense importance in elec-
tronics and in atomic reactions, the crystalline
allotropic carbon “writing substance™ is still
widely used for making pencils—plus shoe polish
and stove polish!

Fuse
A Derived from fusus, past participle of the
Latin verb fundere (“to pour or melt”), the
term fuse was long more prominent in medicine
than any other discipline.

Its first appearance in print was in 1704, when
Francis Fuller issued his Medicina Gymnastica—
a handbook on the beneficial effects of exercise.
In it Fuller described various substances includ-
ing common purgatives, designed to “fuse and

'

divide [the blood] and break its globules.”

Once fixed in speech, the name labelling a sub-
stance considered to facilitate the flow of blood,
was adopted by artisans. Applied to a variety of
materials and devices with low melting point, it
was a natural term for use in the developing field
of electricity. Here the original fuse was a length
of special wire designed to melt when current
through it exceeded rated value of the circuit.

Dozens of kinds of fuses have been developed
since. Strictly speaking, the name should be re-
served for those which employ an element that
melts readily. But in practice, plug-type and
cartridge-type fuses are rapidly giving way to
circuit-breakers. Force of custom is so great that
in common speech many persons now employ
“fuse” to name any device that cuts off current—
even though nothing melts when it kicks open. L

Cobalt

A Since antiquity, craftsmen have used certain
ores to obtain distinctive shades of blue.
Chinese of the Ming dynasty employed them in
making their exquisite blue porcelains.

But the ores that some persons prized as
sources of color were regarded with annoyance
by many miners. Abundant supplies in the Harz
mountains of central Germany were repeatedly
tested by workmen. Roasted in hope of extract-
ing their supposed copper content, these com-
pounds not only yielded no red metal; they
emitted dangerous fumes.

Long a stronghold of paganism, the Harz re-
gion was a source of many legends. In this con-
text it was easy for miners to conclude that the
queer, stubborn ore was inhabited by a demon.
So they gave it their name for a goblin or evil
spirit, kobalt. From their speech it spread into
most European languages.

About 1742, G. Grandt found the blue color
yielded by many kobalt ores to stem from pres-
ence of a previously unidentified metal. Greyish
tinged with red, the brittle stuff has weak mag-
netic characteristics. For years the metal with
“demonic traits” was regarded as having no
practical use outside the glass and pottery in-
dustries.

After World War I, unusual properties of co-

“balt were found ideal for manufacture of mag-

nets, high temperature alloys, and tool steel. But
the real break-through came with the dawn of
the atomic age.

Exposed to radiation from an atomic pile, Co®
is transformed into radioactive Co®. Since it has
a half-life of 5.3 years, this isotope has found
many uses in medicine, science, and industry.

Reflecting on the fact that radioactive cobalt
isa product of bombardment by neutrons, editors
of the staid Encyclopedia Britannica concluded
that the “mischievous spirit” origin of its name
can properly be termed “prophetic.” L
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MNew Products
that caught
the Editor's eye

Protcct Your Wheéls!

To ward off car vandals and thieves, install
the Police Auto Alarm (under the bumper,
under the dash, on the floorboard) and switch
it ON when you lock your car. Any disturbances
thereafter to the doors, windows, antenna, trunk,
wheels or hood transfers a vibration to the
alarm which sets off piercing blasts from your
hom for about 15 seconds. When tampering
stops, Police Alarm stops. If tampering is re-
sumed, horn blast-off starts again. It’s 6-in. long,
*weighs less than 2 1b., costs $9.95, and there’s
a 10 year manufacturer’s guarantee. No batteries
—just horizontal and vertical vibrators which
react to any type pressure. Write to J. Ross,
80-34 Kent St., Jamaica, N.Y. 11432,

A
%
|
|

Ross Police Auto Alarm

1,2,3 Go! for the Science Fair!
For all you budding engineers (recommended
for 10 year-olds up), here’s Radio Shack’s 50 in
1 Electronics Project Kit. One kit contains ma-

Jury-Augusrt, 1968

Now...

the most enjoyable,
most rewarding
electronic kit project
of your life
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a Schobr

Electronic Organ!

HAD YOUR FILL of amplifier kits, receiver
kits, meter kits, all the .conventional kits?
Then go to work on the biggest, most fascinat-
ing kit of them all-and end up with a finer
musical instrument than you could buy for
twice the price. The Schober Theatre Organ
at left, for example, plus Schober's self-teach-
ing music courses, lets you participate in mu-
sic, not just listen to it. This is one electronic
project the wife and kids will encourage—
because it’s for them, too! It contains the best
components available—thousands of them—
plus the kind of unmistakable, step-by-step
instructions you’ve dreamed of and Schober
is famous for. .

The Theatre Organ (above) costs just $1550
if you use your own amplifier and speaker
system, and you can pay as you build to
spread out the cost. There are three other
Schober Organ models, too, starting at $643.
Each one includes every bit and piece you
need, including a magnificent walnut console
—unless you want to build your own wood-
work and save even more. And each model
has the kind of pipelike tonal variety you
don’t often find in electronic organs. The
free Schober color catalog has lots of pictures
and data; and for 25¢ we’ll send you 72 pages
of schematics and tech specs so you can see
just what you’re buying.

FREE INFORMATION AND DEMONSTRATION RECORDING
Send today for your free copy of Schober’s 16-

page, full color booklet, plus 7” free recording.

@ T TED CID CED GER CED ED GED CHN GEE GER GER N MM DM Gmm Gmm

| The Schober Organ Corp., Dept. EE-3

l 43 West 61st Street, New York, N. Y. 10023
[J Please send me Schober Organ Catalog and

| free 7-inch ‘'sample’ record. ~ ~

| O Enclosed please find $1.00 for 12-inch L.P.

record of Schober Organ music.

' [0 Enclosed is 25¢ for schematics and tech specs.

: N3 commoooenoeeneeromroracoeroeroonereooon oo

1 ADDRESS

L CITY STATE ZIP NO.......... ’

|
|
|
|
|
|
I
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|
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HEY, LOOK ME OVER . ..

Radio Shack 50 in 1 E/ecfronic Proicfs Kit

terials for making 50 different electronic proj-
ects, including a germanium radio, one-transistor
radio, two-transistor radio, Morse code key,
light-operated Morse Code key, home broad-
casting station, 15 solar energy projects, etc.
Parts can be moved or interchanged to make
additional experiments. No soldering necessary,
and the 62-page instruction manual gives step-
by-step directions. This is a bona-fide funda-
mental do-it-yourself workshop for only $17.95,
plus postage (shipping weight 5 Ib.). Available
at Radio Shack stores or write to Radio Shack
Science Fair Dept., 2727 W. 7th, Fort Worth,
Texas 76101.

Be a Sound Engineer at Home!

Here’s a new compressor-preamp,  the model
ACP-1, from Caringella. It can be used with any
tape recorder for automatic control of recording
level, and with any PA system for maintaining
constant output level and eliminating feedback.
The unit is also a valuable accessory for ama-
teur radio and CB transmitters for providing
added modulation punch and protection against
overmodulation. The ACP-1 uses a low-noise
high-impedance FET input stage in its 5-tran-
sistor 1-diode circuit. Compression range is 30
dB. Frequency response extends from 20 to

Caringella Model ACP-1 Compressor-Preamp

20,000 Hz; input and output signal levels are
completely adjustable. It will install in the mi-
crophone line of any tape recorder, PA system,
amateur radio or CB transmitter. The metal
cabinet measures 212 x 3 x 4Vi-in. and the
power comes from a built-in 9-volt battery. In
kit form the price is $18.50; wired and tested
it's $26.50. For more specs write directly to
Caringella Electronics, Inc., Box 327, Upland,
Calif. 91786.

Convertible TV Antenna

A new series of 300-ohm rooftop television
antennas, called Paralog 300 Plus, can be con-
verted to use with 75-ohm Coloraxial downleads
by means of a new snap-on transformer (STO-
83), available separately. The new VHF-FM
antennas are upgraded from the Paralog Plus
series, and feature higher front-to-back ratios
and sharper directivity to suppress ghosts and
produce clearer pictures. Flat response of = 1

e /,,/
ﬁ:ﬁ% ,@"/
.A'

Jerrold Paralog 300 Plus TV Antenna
and Impedance Matching Transformer

dB per channel results in good color fidelity, and
a bi-modeal director system produces extra gain.
Mechanical features include a twist-resistant
square boom, high-strength insulators,, vibration-
proof point-to-point element locks, and Golden
Armor coating for resistance to corrosion.
The impedance-matching transformer (STO-83,
$2.39) can be snapped over the boom of the
antenna where it can be pushed into contact
with two 300-ohm terminals. No special con-
nector is needed for coaxial cable. The Paralog
300 Plus antenna series comes in seven models
(VIP-301 through 304), for metropolitan to
deep fringe areas, with list prices ranging from
$15.95 to $79.95. More information can be
obtained from the Distributor Sales Div., Jer-
rold Electronics Corp., Box A, Philadelphia,
Pa. 19105. (Continued on page 108)
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Now There Are 3 Heathkit® Color TV’s

The NEW Deluxe
Heathkit 227’ Color TV

Exclusive Heathkit Self-Servicing Features. Like the famous Heathkit
*295" and *180" color TV's, the new Heathkit “227" features a built-in
dot generator plus full color photos and simple instructions so you can
set-up, converge and maintain the best color pictures at all times, Add
to this the detailed trouble-shooting charts in the manual, and you put
an end to costly TV service calls for periodic picture convergence and
minor repairs. No other brand of coler TV has this money-saving
self-servicing feature.

Advanced Features. Top quality American brand color tube . .. 227 5q. in.
rectangular viewing area . . . 24,000 v. regulated picture power . . . im-
proved phosphors for brilliant, livelier colors . . . new improved low
voltage power supply with boosted B4 for best operation . . . automatic
degaussing . . . exclusive Heath Magna-Shield to protect against stray
magnetic fields and maintain color purity . . . ACC and AGC to reduce
color fade and insure steady, flutter-free pictures under all conditions
... preassembled & aligned IF with 3 stages instead of the usual 2 ...
preassembled & aligned 2-speed transistor UHF tuner . .". deluxe VHF
turret tuner with “memory” fine tuning . . . 300 & 75 ohm VHF antenna
inputs . . . two hi-fi sound outputs . . . 4" x 6" 8 chm speaker . . . choice
of installation — wall, custom or optional Heath factory assembled
cabinets. Build in 25 hours.

Kit GR-227, (everything except cabinet)
«..$42 dn,, as low as $25 mo. ..
GRA-227-1, Walnut cabinet...no meney dn., $6 mo
GRA-227-2, Mediterranean Qak cabinet (shown above),

es+NO money dn., $10 mo........ cee..$94,50

ceveeesstessenas. $419.95
...$59.95

Kit GR-295

479"

{less cabinet)
$42 mo.

Deluxe Heathkit 295" Color TV

Has same high performance features and built-in servicing facilities
as new GR-227, except for 295 sq. in. viewing area (industry’s
largest picture) . .. 24,000 volt picture power . . . universal main con-
trol panel for versatile in-wall installation . . , and #” x 9" speaker.

Kit GR-295, (everything except cabinet), 131 Ibs.. ..

Kit GR-227

419

(less cabinet)
$25 mo.

. ey
Kit GRA-27

$19% E’

New Remote Control >
For Heathkit Color TV

Now change channels and turn your Heathkit color TV off
and on from the comfort of your armchair with this new remote

control kit. Use with Heathkit GR-227, GR-295 and GR-180
color TV's. includes 20’ cable.

Kit GR-180

34°

{less cabinet

$30 mo.

Deluxe Heathkit *'180" Color TV

Same high performance features and exclusive self-servicing facil-
ities as new GR-227 (above) except for 180 sq. in. viewing area.

Kit GR-180, (everything except cabinet), 102 Ibs....
$35dn,$30MO.. ...ttt e ..r..$349.95

$48dN., $42 MO, . oeiii e e e $479.95 : :
GRA-295-4, Mediterranean cabinet (shown above), 90 Ibs.. .. GRA-180-5, table model cabinet & mobile cart
nomoney dn., $11 MO. . ..uivvurininrnierinenrenenan.s $112.50 {shown above), 57 Ibs....no money dn, $6 me......... $39.95
Other cabinets from $62.95, Other cabinets from $24.95
Deluxe 12" Transistor Portable B&W TV - First Kit With Integrated Circuit
Unusually sensitive performance. Plays any-
where . .. runs on household 117 v. AC, any
12 v. battery, or optional rechargeable battery
pack ($39.95); receives all channels; new inte- Kit GR-104
grated sound circuit replaces 39 components; s 95
preassembled, prealigned tuners; high gain IF 1
strip; Gated AGC for steady, jitter-free pic-
tures; front-panel mounted speaker; assembles $11 mo.
in only 10 hours. Rugged high in;facl plastic =
cabinet measures a compact H4*H x 15%* W Kit GR-104, 27 Ibs....no money dn,,
x 9%" D. 27 lbs. £2)% ehooop 0 006000006000660000000 $119.95
No Maneay Down Qn $25 to 3300 Ord, For Credit Fo
33
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11 New Kits From Heath...

New! Heathkit Wireless Home Protection
System for Your Family’s Safety

GD-97
Utility Transmitter
for Universal Protection

GD-8
Wireless Smoke/Hebt
Detector-Transmitter

GD-77 Wireless Receiver/Alarm
fail-safe, always alert

Applications Unlimited . . . Customize Your Own System. Here's re-
fiable, low cost, 24-hour protection for your family and property. Sys-~
tem warns of smoke, fire, intruders, freezing, thawing, cooling, rising
or receding water, pressures . . . any change you want to be warned
about. Uscs unique new signaling method developed by Berkeley
Scientific Labs.; exclusively licensed to Heath. Your housc is alrcady
wired for this system, just plug the units into any AC outlet. “Load
transmission” design (not a carrier type as in wireless intercoms)
generates unusual signal that is practically unduplicable in other devices
or random noise .sources. Solid-state circuitry has built-in fail-safe
capability to sound alarm if power fails, if power supply components
in any unit fail, or if 50,000 hour bulb in smoke detector fails. Receiver/
Alarm has 2800 Hz transistor alarm and receptacle for extra 117 VAC
bell or buzzer to extend range, plus rechargeable battery (always kept
charged) to sound alarm if power fails. Smoke-Heat Detector-Trans-
mitter capability may be extended to other areas by adding extra heat
sensors to its built-in sensor. Utility Transmitter accepts any type of
switch or sensor for any purpose; examples: magnetic reed switches
for doors and windows to warn of entry; step-on switches for door or
driveway; micro switches with trip wire around yard; heat sensors;
water pressure switches warn of pump failyre; thermal switches warn
of freezing in gardens, or thawing in freezers; two wires act as switch
to warn of changing water levels in sump-pump wells, pools, etc. Units
are small and unobtrusive in beige and brown non-reflecting velvet
finish. Any number of units may be used in the system. All units feature
circuit board construction; each unit takes only 3 hours to build.
Operating cost similar to electric clocks. Invest in safety for your
family now with this unique Heath system.

Kit GD-77, receiver/alarm, 4 Ibs...... . ..uuereenn... . $39.95

Kit GD-87, smoke /heat det.-trans., 5 lbs....... .. $49.95

Kit GD-97, Utility trans., 4 IS, . . ..eovunreinnnenne... $34.95
(numeraus accessory switches available from Heath)

New! Heathkit/Kraft 5-Channel Digital
Proportional System with Variable
Capacitor Servos i.

‘System Kit GD-.47

$219.95

$21 mo.

This Heathkit version of the internagionally famous Kraft system saves
you over $200. The system includes solid-state transmitter with built-in
charger and rechargeable battery, solid-state receiver, receiver recharge-
able battery, four variable capacitor servos, and all cables. Servos
feature sealed variable capacitor feedback to elimfinate failure due to
dirty contacts, vibration, etc.; threc outputs: twoj lincar shafts travel
%" in simultaneous opposite directions plus rotary wheel. Specify
freq.: 26.995, 27.045, 27.145, 27.195 MHz.

System Kit GD-47, all of above, 51bs.. ............ $219.95
Kit GDA-47-1, transmitter, battery, cable, 3 Ib: ..$86.50
Kit GDA-47-2, receiver, 31bS....covuvviiivirernnee... . $49.95
GDA-47-3, receiver rechargeable battery, 11b.............$9.95
JKit GDA-47-8, one servo only, 1 lb........‘.............$21.50
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New! Heathkit 2-Channel, 200 Watt SSB
Transceivers for CAP,MARS & 160 Meters

\

Assembled

HWW-18-1
CAP model
n Kit HW-18-% Kit HW.18-2 Kit HW.18-3
witherystals )b model  MARS model 160 Meter model
$1 79.95 with crystals lass crystals less crystals
$119.95 $109.95 $109.95

Good News For CAP, MARS And 160 Meter Ops. This unique series
of Heathkit SSB Transceivers was designed with your needs in mind.
No more adaptations, no more conversions, no more make-shift rigs.
These new transceivers are tailored for your needs with the sensitivity,
selectivity, power output and operating convenience that make for
effective communications at a fraction of previous costs.

Compare. 200 watts PEP SSB input. 25 watts input with carrier for
compatibility with AM stations, Crystal filter sideband generation,
2 channels, switch-selected, crystal controlled. Fixed tuned for easy
PTT operation. Transmit and receive fregs. locked together for true
transceive operation. Clarifier control adjusts transceiver frequency
+250 Hz. Relayless transmit-receive switching. Local-Distance switch
prevents receiver overload from strong local stations. Built-in speaker.
PTT mic. & mobilemount included. Carrier & sideband suppression
45 dB. Sensitivity 1 uV. Selectivity 2.7 kHz. 50 ohm coax output. Ac-
cessory power supplies (Kit HP-13, mobile, $64.95; Kit HP-23, fixed
station, $49.95).

New! Solid-State Portable
So Handy, So Low Cost we call Volt-Ohm-Meter
it “every man's” meter. Just
right for homeowners, hobby-
ists, boatowners, CBer's, hams
...it's even sophisticated enough
for radio & TV servicing! Fea-
tures 12 ranges,..4 AC &4 DC
volt ranges, 4 ohm ranges; 11
megohm input on DC, { meg-
ohm input on AC; 4'4” 200 uA
meter; battery power; rugged
polypropylene case and more.
Easy 3 or 4 hour kit assembly,
4 Ibs,

Kit IM-17

$19.95 °

New! Heathkit Solid-State Utility
Monophonic Amplifier

Tatw
» | Kit

[, e T

$19.95
This amazing little amplifier accepts ceramic phono cartridges, AM
tuners, FM tuners, tape recorders, etc., and delivers a solid 4 watts of
music power from 20 Hz to over 100 kHz at a low 1.57; THD. Drives
high efficiency speakers of 4 to 16 ohms. ldeal for small music system
or testing amp. for service shops. Circuit board construction is easiest;
just 5 short hookup wires and 6” cable, Single knob tone control. Head-
phone jack. Pilot lamp. Transformer operated, 120/240 VAC, 50-60 Hz,

-
yaLE
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See 300 More in FREE Catalog

What would you expect to pay

for a Vox “"Jaguar” Combo organ

with a 180-watt 3-channel amp?

$1000? 812607 315007 More?

You can get both for only $598
during this Special Heathkit Offer!

Now you can get this famous professional combo organ with a versatile
high-power piggy-back amp. and matching speaker system for just a
little more than you'd expcct to pay for the “*Jaguar™ alone! The Heath-
kit/Vox *Jaguar™ is solid-state; two outputs for mixed or scparated
bass and treble; revcrsible bass keys for full 49 key range or separate
bass notes; bass volume control; vibrato tab; bass chord tab; four voice
tabs (flute, bright, brass, mcllow); keyboard range C3 to Cg in four
octaves; factory assembled keyboard, organ case with cover, and stand
with case. Also available separately; you'll still save $150 (order Kit
TO-68, $349.95).

The Heathkit TA-17 Deluxe Super-Power Amplifier & Speaker has 180
watts peak power into one speaker (240 watts peak iato a pair); 3-chan-

nels with 2 inputs each; “fuzz”, brightness switch; bass boost; tremolo,
reverb; complete controls for each channel; foot switch; 2 heavy duty
12* speakers plus horn driver. Also available separately kit or factory
assembled (Kit Amplifier TA-17, $175; Asscmbled $275; Kit Speaker
TA-17-1 $120; Assembled $150; Kit TAS-17-2, amp. & two speakers
$395; Assembled TAW-17-2, amp. & two speakers $545).

Kit TOS-1
Organ, Amplifier
& Speaker Kits (240 Ibs.)

$598.00

Kit TOS-2
Organ Kit, Assembled
Amplifier & Speaker (240 Ibs.)

£ $698.00

New! Heathkit Solid-State
“Fuzz Booster” For
Guitar Amplifiers

Kit TA -28

$17.95

“Fuzz" is what it’s called, harmonic distortion is what it is, and you
can add it to your guitar amp with this kit. Transistor circuit is con-
tained in die cast footswitch housing and powered by internal battery
(not supplied). Two controls adjust tone and intensity of “fuzz”.
Build it in one evening. 4 lbs.

HEATHKIT' 1968

FREE 1968
CATALOG! -

New with more kits, more colar,
Fully describes these along wilh
over 300 kits for stereo/hi-fi,
color TV, electronic organs, elec- Name

P

lrumu COMPANY, Dept, 139-7
NEW .| Benton Harbor, Michigan 49022

New! Heathkit
Guitar Headphone
Amplifier

Kit TA-58

$9.95

Now you can play and practice your electronic guitar in private! Just
plug this miniature amplifier into the jack of your guitar and use.a pair
of headphones. Solid-state circuit has tailored response; automatic
off-on switching; self-contained battery (not supplied); and capability
of operating one or two pairs of mono or stereo headphones of 4 to 2
meghohms. Ideal for practice or instruction. Easy to build. -

Kit TA-58, 2 Ibs..

tric gurtat & ampiifier, amateur
radjo, marine, educational, CB, Address
home & hobby. Mail coupon of

write Heath Company, Benton City

Harbor, Michigan 49022,

JuLy-Avcust, 1968

in Canada, Daystrom Ltd.
3 Enclosed is §$. including shipping.
Please send model (s)
[3 Please send FREE Heathkit Catalog.
[3 Please send Credit Application.
State Zip !
Prices & specifications subject to change without notice. CL-325 "
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" from efe's
listening post

Everyfhing changes—even shortwave. Some-
times a station that was once a real power
in SWBC will become, 10 or 20 years later, just
an also-ran, Such a station is R.Denmark. In
the early 1950s its 50-kW transmitter was one
of the most popular overseas voices with U. S.
listeners (admittedly, there were considerably
fewer American SWLs in those days than in
1968). Today, 50 kW makes for only a whisper
on the crowded international bands.

A couple years ago this QRM problem be-
came so severe that R.Denmark gave up on
broadcasts to the Middle East entirely. All
R.Denmark transmissions are designed to pro-
mote tourism and good will for Danish products
generally, a format that proved non-too-success-
ful in stirring up burning interest among listen-
ers in Egypt, Jordan, and lIsrael. However,
R.Denmark still struggles to be heard in the Far
East, the Pacific, North and South America.

On the plus side, R.Denmark’s efforts aimed
at North America do provide SWLs using simple
receivers an excellent opportunity to test their
DX skills (the station is just “hard enough”).
English to NA is scheduled at 0515 EST on
15160 kHz and at 2100 on 9520 kHz. On Sun-
days a program of DX tips is included in the
proceedings. It is entitled DX Window and pro-
duced by the Danish Short Wave Club Inter-
national,

Remember OTC? Another fallen glant is the
Belgian government’s former International
Goodwill Station which operated under the call
OTC at Leopoldville (now Kinshasa) in the
Congo. This first went on the air during World
War Il for the best of purposes—to broadcast
anti-Nazi programs on behalf of the Belgian
government (then in exile). Like R.Denmark,
its power was 50 kW,

By the 1950s it turned to promoting interna-
tional tourism and peace, a move which was

just a trifle ironic. The reasons: Belgium’s Congo
seemed least prepared of any African colony for
independence, and the result of Belgium’s ne-
glect was anything but peace. Absurd as it may
seem, however, OTC in its day was, even more
popular with American SWLs than R.Denmark.
It was so popular, in fact, that it became the
first SWBC station in a position to sponsor its
own SWL organization—the OTC Club (an-
nual dues, $1.00).

Today, this 50-kWer is used by the Congolaise
government for more serious business—provid-
ing a primary broadcast service to the outlying
areas of this still primitive land. However, when
QRM permits, it can still be heard on our side
of the Atlantic with programs in French and
various African languages. Current frequency
is 15245 kHz, where you should watch for it
during daylight hours and again at 2300 EST
S/On.

Mini Clubs? It has only been during the past
five years that SWLing has really become hip.
Stations like OTC and R.Denmark have been
pushed from the center of the scene by such
operations as R.Americas, R.Libertad, BBC
Botswana, and the projected R.Free America.
This new look, however, is strictly a grass-roots
happening.

There are roughly one million Americans with
some form of shortwave interest, but less than

C(:pcnhagctt, 8 o 19y,

DEAR LIRTENER
Your report of & JE19%4, voncerming our brosdeast it
boos bt e om, Sukw, ullh’mr\ OF ‘.nf’)\ L5 GMT

on S ok beamed tol . xb‘:“w is b h‘ verified.
: Sanverely yours,

i ) smmw s\r UHT

Here's Radio Denmalk s QSL card. You'd have to
see it in full color to realize the great catch it is.
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five percent belong to organized radio clubs.
There are two major reasons for this. First, aside
from the purely DX aspects of it, SWLing is
primarily a lone-wolf thing; the true shortwave
listener wants to hear and think for himself
(otherwise he would stick with his local AM,
FM, and TV stations). Secondly, many SWL
clubs are 10 or maybe even 20 years behind the
times.

For example, the African interests of some
clubs stop with that ancient struggle to revive
OTC (a battle long since lost). They are terri-
fied if any current controversy should find its
way into the pages of their monthly bulletins.
As a case in point, a well known SWL (with
deliberate malice of forethought) recently lit
the fuse to a long smoldering club feud by telling
the organization’s chief executive, “I will con-
tinue to suggest that Washington has kept its
part in this Botswana/anti-Rhodesian operation
secret for fear of offending S.Africa” (which
may or may not be true; only Washington knows
for certain). Whereupon said chief executive
completely blew his cool and removed our ma-
licious friend as an officer of.the club.

A situation like this is set up by the very
mechanics of operating a club. There is so much
work involved, even with a membership of only
a hundred, that the organization usually falls
into the hands of individuals who are all work
and no imagination (would you believe gutless
androids?). And this, of course, is very unfortu-
nate because the exchange of info that flows
through a club (last-minute frequency and
schedule changes, special programs arranged on
short notice, etc.) can be helpful to the SWL.

One possible answer to the problem would
be a myriad of very small clubs devoted to spe-
cial projects (like the Botswana mystery). These
would each be limited to a dozen very active
members with a bulletin easily produced on
high-quality carbon paper.

Of course, our proposed Botswana Listeners
Association will soon be just as out of date as
the OTC Club, because BBC Botswana is about
to be written off as an expensive fiasco. Some
of its transmissions will be taken over by BBC
Ascension and the rest will be just dropped. B
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(] $44.50 —In kit form

THE SUPERSENSITIVE
DARKROOM METER

S & M MODEL A-3

$44.50
in kit form*

$49.50
fully
assembled*

*Carrying Case
included

Here is a precision instrument that meets the highest
standards of any meter available today. The S & M
A-3 uses the newest cadmium sulfide light cell to
measure light levels from twilight to bright sunlight
at ASA speeds of 3 to 25,000. This supersensitive
darkroom meter is successfully used with movie or
still cameras, microscopes, telescopes and it can
also be set up for use as a densitometer.

The computer gives F stops from .7 to 90 and lists ex-
posure time from 1/15,000 sec. to 8 hours; 4 range se-
lection; EV-EVS-LV settings. The unit is also equipped
with a large (412”) illuminated meter, paper speed
control knob and a new battery test switch.

The S & M A-3 darkroom meter is ideal for darkroom
and studio applications where accuracy is a necessity.
It's available fully-assembled from the factory, or in
easy to assemble kit form.

SCIENCE & MECHANICS —Kit Division
505 Park Ave./New York, New York 10022

Please send the A-3 Supersensitive Darkroom Meter as |
checked below. | understand that if | am not satisfied, | |
may return the meter within 10 days for a complete refund. l
Add,10% for Canadian and foreign orders

N.Y.C. residents add 5% for sales tax |

3 $49.50-fully assembled l

3 Enclosed $3.00 deposit,
ship balance COD, plus l
postage and COD
charges.

[J A-3 Extra Carrying Case —$4.95

{3 Check ‘or money order
enclosed, ship post
paid.

NAME

] (Please print)

ADDRESS.

ZIP
CODE

=
5
=

STATE

|
|
1
|
i
|
|
|
-l
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Can’t
find
the
key
to
electronics?

—then get your clectronics cool with this
introductory offer to the two leading elec-
tronics magazines! Use coupon:

"U“"-—-___,

| DAVIS PUBLICATIONS, INC. EE-768 |
| 505 Park Avenue/New York, N.Y. 10022 |
|

I Yes! | want to find the key to electronics.

I Begin my subscription to both RADIO-TV |
: EXPERIMENTER and ELEMENTARY ELECTRON- I
| ICS at your special low-subscription rate of I

| $7.00 |
| [ Bill me later. [J Check enclosed. |
Name ...oeeeceesoscccsssosnsssssssssncscsoas I
|Address 0000000 0000000000T0a000 cecsssscsncsss l
] @7 oooonocooaooo000 State..eeees.Zipoureea. |
|

| (Outside U.S.A. & Canada add $1.50 pstge. & hndlg.)

—Now, both of these fine magazines will be
delivered to you at the special subscription rate
of just $7.00 . . . save $2 from newsstand price.

ELEMENTARY
ELECTRONICS

The magazine that serves up -
electronics theory in pleasant
spoonfuls and reinforces the
knowledge you gain with
exciting and useful projects.

RADIO-TV
EXPERIMENTER

The magazine dedicated to the
hobbyist—the man who
wants to obtain a fuller and
broader knowledge of
electronics through the
applications of his hobby.

e
»m\'e\m Ynml
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NEWSCAN

Pop-Up Hertz Grabber

A ‘“pop-up” antenna which retracts when not
in use minimizes exposure of combat radio
operators to enemy fire but still assures maxi-
mum efficiency and range of packset communica-
tions. The 3-foot antenna would be extended only
when the radio is transmitting. The operator
would raise and lower the antenna by pressing
a button on his microphone.

Covering the 30-MHz to 76-MHz range, the
antenna is made of a 2-inch wide length of pre-

Stainless steel tape which spirals into a 3-ft.
self-supporting tube has been proposed for combat
pack radio antennas by an engmeer af Avco Elec-
tronics Division, Cincinnati. The "pop-up'' anfenna
would be extended only during radio transmission
and retfracted on a spool when not in use. Betsy Kipp,
Avco secrefary, shows how the thin tape

unwinds from the antenna tube. Thanks, Betsy.
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formed stainless steel tape 0.002 to 0.004 inches
thick. Stored on a spool when retracted the tape
would form a self-supporting, helically overlap-
ping tapered tube when extended. It would be
stored in a fiberglass housing outside the radio
case.

Full extension of the antenna is accomplished
without power in one second and retracted in
two to three seconds by a small motor turning
the storage spool.

To avoid the tell-tale presence of a whip an-
tenna in combat, radio operators often bend the
flexible whips 90 or 180 degrees from vertical,
causing a reduction in efficiency and range.

Also, the typical three-foot packset whip an-
tenna radiation for VHF is inefficient at fre-
quencies below 50 MHz because of high antenna
reactance and low radiation resistance at the
lower frequencies and substantial ground losses
seen by the antenna. These losses are due to the
lack of a good counterpoise for the whip and
also the large coupling of antenna to the opera-
tor’s body.

The bent whip also results in a degradation of
pattern and polarization. The upright whip gives
a reasonably omnidirectional pattern, modified
somewhat by coupling to the operator who can
act as a director or reflector at frequencies above
or below about 60 MHz. The bent-over packset
antenna will have a pattern with a wide varia-
tions in the horizontal plane and will not radiate
the desired vertical polarization.

Since the proposed “pop-up” antenna will per-
mit th\e radio operator to transmit as well as
receive, it can offer as great a range as present
three-foot whip antennas.

When the “pop-up” whip is retracted, a ferrite
rod loop antenna at the rear of the packset is

used for reception. This loop is housed in its own

fiberglass cover on the side of the radio and
spaced far enough from metal of the radio hous-
ing to maintain a good Q. The loop will become
part of a parallel-tuned input circuit to the re-
ceiver and a relay can be provided to disconnect
the loop whenever the whip is extended.

Use of the ferrite loop antenna for reception
somewhat reduces the system sensitivity and
range over a typical packset antenna, but the
radio still retains the capability of maximum
sensitivity and range while using the extendible
antenna.

Nellie Has a Pink Belly

A new dimension in equestrian performance
has been furnished to the Westernaires, one of
the West’s leading youth groups of precision
riders, by Panelescent Tape-Lite and fluorescent
black light lamps.

“Each light source complements the other,’
said Mr. E. E. Wyland, who with his wife
founded the Westernaires as a non-profit group in
1949. “The Tape-Lite gives form to both rider-
and horse,” he said. “The black light provides

9
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Most of the 51 different costumes worn by the
Westernaires, a well-known precision horse

riding group, were designed specifically for

use with Panelescenf Tape-Lite and fluorescent black
light produced by Sylvania Electric Products, Inc.

vivid color. Both sources give eye appeal and
glamour to the Westernaires.”

The Westernaires was organized at the request
of a local youth council to provide an outlet for
young people who wished to learn about horses
and to ride in the tradition of the West. It now
consists of over 800 young riders, who receive
weekly training at the Ft., Westernaire Museum
and Training Grounds near Denver.

Recent attendees at the 62nd Annual National
Western Stock Show and Rodeo, in Denver, saw
horsemanship and precision riding performances
of the Westernaires and its top riding group
called “The Big Red.” Its 22 girls and six boys
were billed as the “dashing, colorful Western-
aires” and thrilled audiences with original and
traditional formations and riding feats.

Sylvania’s Panelescent Tape-Lite, a flexible
form of an electroluminescent lamp, is wrapped
around each rider. It is sewn into top hats and
range hats worn by each rider. It is also attached
to the animal trappings. Each rider wears a small
battery pack around the waist fo power the Tape-
Lite. Four standard AA size batteries are used
in the power pack to produce the 108-volt, 400
Hz current needed to energize the Tape-Lite.
The low energy light source consumes only
15 watt at 60 Hz and only about one watt at 400
Hz. Because of the low power requirements,
Tape-Lite is ideally suited to battery operation
using a simple DC/AC converter and trans-
former.

The Sylvania Tape-Lite is an ideal decorative
lighting device for the spectaculars. Various rid-
ing teams go through a hard, fast riding act prior
to the ‘lighted symphony of motion’ finale. A con-
ventional incandescent light source would be apt
to fail under such abuse. The beauty and drama

39



40

NEWSCAN

of The Big Red team ends with a patriotic finale
during which the ‘Torch of Liberty’ is lit and
raised, the house lights go out, and the riders
switch on their Tape-Lites. At the same time
Sylvania black lights are turned on over the
riders to fluoresce their costumes.

The veteran Westernaires have appeared in
motion pictures and recently completed a fum
for the State Historical Society of Colorado
dealing with the early Indians and the Con-
quistadores.

Programmed Punishment

After a 6324-hour “torture test” simulating
and often exceeding actual environment levels
encountered " in jet flight operations, the first

Gwen Richards, reliability test technician at
Amphenol's Connector Division, holds the mating
halves of the first electrical connector fo be
placed in the company's new $300,000 "forfure
fest'' aerospace flight simulator.

electrical connector ever to be subjected to such
gruelling punishment has emerged with flying
colors. The test was conducted in a revolutionary
new reliability test center recently completed by
Amphenol Connector Division of Amphenol
Corporation, in Broadview, Ill.

The miniature (55 contacts, size 22 shell)
cylindrical connector, developed for military
aerospace applications as well as for Boeing’s
700 Series jets has in fact far exceeded expecta-
tions by remaining in service during the entire

i

test period without a single failure. The con-
nector withstood a total of 1054 separate six-
hour test cycles in the new simulator.

The complex testing chamber (in itself a
worldwide “first”) takes Amphenol’s connectors
through every conceivable environment that such
a device could encounter in real aircraft opera-
tion, regardless of mechanical problems or
weather changes.

The cycle itself begins after the connector is
placed in the chamber and hooked to a circuit
with current flowing through it. First, severe
vibration similar to that caused by “revving” a
jet's engines during take-off is created. Next,
temperature dives from 44 C to a sub-freezing
—55 C as “altitude” soars to 110,000 ft. At this
point, the connector just sits there, freezing.

Halfway through the cycle, the chamber
temperature rises to 0 C and altitude returns to
“ground zero.” Almost instantaneously, however,
temperature soars to 200 C and atmospheric
pressure again reaches 110,000 ft. Electrical
characteristics are monitored during this process.

For 90 minutes the connector “cooks” at this
temperature, only to later return to zero altitude
and 44 C temperature for another take-off and
recycling. On a weekly basis, certain preselected
connectors undergoing these tests are coupled
and uncoupled and contacts are cycled in and
out to simulate field maintenance experience.

This type of reliability life testing, in addition
to aiding engineers in developing new designs,
may ultimately save millions of dollars by ensur-
ing correct application, installation and servicing
of connectors.

Until the new $300,000 installation was com-
pleted, no such testing chamber existed anywhere
in the world. Although the industry has given
lip service to reliability, this facility is the first
really responsible, concrete effort in that direc-
tion.
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“] don’t know about you, but I'm
getting considerable marine traffic!”
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&% TIMETABLE _

By the Editors of ELEMENTARY ELECTRONICS

When you look a: the way things are going in
the Citizens Radio Service (CB), you can’t help but
‘wonder what's behind itall. You also begin
to get the nneasy feeling that maybe the bubble’s
going to burst someday, that maybe it's all a premedi-
tated death at that. And if you go on to accuse some-
_body, someone, of something of deliberately
trying to smiother the CB service, you just e 2 | Y
* . might be right (the facts speak for themselves). ;
. 7The CB service is no longer the prize baby
“of the -electronics: industry. 'It's a
(Continued overleaf)
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gawky and gangling 10-year-old who fre-
quently displays a child’s typical ingratitude
and rebelliousness. Back in 1959, when
Class D (27 MHz) stations first began taking
to the airwaves, things were different.

The FCC had prepared a neat and tidy set
of rules and regulations to govern this new
service, which, hopefully, would realize the
Flash Gordon-esque dream of every citizen
having his own personal 2-way radio in car,
home, store, office, boat, and doghouse.

Charlie Jones could call Mrs. Jones to tell
her that he was stuck in traffic and would be
late for dinner. Bill Brown could locate his
store’s delivery truck in a hurry. Mr. and
Mrs. Smith could radio from their car for
roadside dinner reservations while traveling.
So neat was the idea that the FCC presented
its new baby as the answer to “short distance
personal and business communications.”

In the FCC’s Utopian zeal to get the
service going, they made a terrible error.
They didn’t think of all the possibilities of
200 million Americans running loose with
a mike button in one hand and a QSL card
in the other. Yes, it was an American dream
alright, but more in the nightmare category.
For while “short distance . . . etc.” was
the dream of the FCC, the people who were
getting licensed in this new service had a
few dreams of their own. :

Mainly, it seems, they were dreaming
about finally being able to get a “sort of”
ham radio license. They could do so with-
out going through the bothersome formality
of learning how to send and receive code,
or studying about the technical end of radio
in order to pass a silly exam. As soon as
the first sprinkling of CB licensees hit the air-
waves back in 1959 it was apparent that the
FCC had, unwittingly, created a fabulous
new type of license-free ham service.

Yes, those gabby Americans—well trained
after years of sneaking bits of news off the
local telephone party line—could now press
a microphone button and join the big party
line in the sky. Due to ionospheric condi-
tions affecting radio frequencies used by the
CB service, CBers quickly found that they
could easily chat with others of their ilk
from coast to coast—and this despite the
fact that maximum power input was limited
to a mere 5 watts.

As word spread through the masses, the
rush to CB-dom became awesome. The li-
cense, after all, was both free and could be
acquired simply by filling out a short ques-
tionnaire and mailing it to the FCC.

The FCC’s reaction was, as expected, stark
horror. “What have we created?” they mut-
tered, as they set out to clarify their position
to the misguided licensees who had apparent-
ly not realized that the FCC’s plan was that
CBers would be talking mostly to stations
within their own little network—the store,
the wife, and so on.

A few conservatively worded bulletins
were issuued by the FCC. The licensees were
reminded of the rules and told that it wasn’t
really cricket for them to call unknown sta-
tions just for the sake of yakking away with
someone else, that it wasn’t sporting of them
to “work skip” (stations hundred or thou-
sands of miles away) in this “short distance”
radio service,

So busy were CBers having a ball, how-
ever, that they didn’t get the message.

It was then that the FCC decided to
pull their big gun, their final selution to the
CB problem. In March of 1960, scarcely a
year after the service was opened, they
modified the CB rules and regulations to
make them more specific about shall-nots for
operators. Now there would be no more
misunderstandings, now CBers would
straighten up and talk right!

Right there in the new rules it said that
you couldn’t work skip, call CQ and engage
other ham-type nonsense, that all CB mes-
sages must be “substantive.” The FCC,
with a sly but firm smile, then sat back to
survey the fruits of their efforts.

Ecccch! CBers seemed totally unaware of
the rule changes. Worse yet, more and more
people were filing for licenses. Fach new
station was a jab in the FCC’s ribs. Within
a short time the FCC had its monitoring di-
vision spending a great deal of its time eaves-
dropping on CBers and sending out violation
notices for illegal operation. Still the rule-
breaking continued.

It wasn’t that CBers didn’t know the rules:
they just didn’t care! The attitude was one
of, “Let them change the rules to suit our
needs.” The FCC’s feelings, however, went
basically along the lines that CBers were
breaking rules simply because they didn’t
comprehend what the rules said. (The FCC
still feels this way.)

By 1964 the crush of stations wanting to
participate in the unlicensed ham service was

ELeEMENTARY ELECTRONICS



TIMETABLE FOR THE DEATH OF
CITIZENS BAND RADIO

Sept. 11, 1958 First stations take to the air.

Sept. 12, 1958 FCC realizes CBers are using stations contrary to the
manner the FCC visualized (and did not announce).

Jan. 10, 1960 FCC hegins campaign to educate CBers on proper use of
band.

Mar. 4, 1960 FCC uses “big gun” against CBers and clarifies its CB
rules and regulations to eliminate working skip, calling CQ, and sending
non-substantive messages.

Mar. 5, 1960 FCC tunes in on CB to hear results; finds CBers sticking
to their rights and the channels in shambles.

July 8, 1960 FCC steps up monitoring of CB channels, starts concen-
trated campaign of violation notices and license revocations,

Mar. 15, 1964 FCC begins charging $8 for each CB license.

Apr. 25, 1965 FCC drags out their really higgest gun; clarifies CB rules
again to the point of giving specific examples of what cannot be said over
the air. Chit-chat channels cut to seven.

Apr. 26, 1965 FCC learns that CBers still stick to unrestricted use of
all 23 CB channels. ‘

Feb. 3, 1967 FCC announces plan to force manufacturers of CB equip-
ment to have their gear “accepted” by FCC before it may be marketed.

Mar. 14, 1967 FCC Chairman Rosel Hyde hints of written exams for
CBers, mentions possibility of putting a freeze on new CB licenses.

Apr. 13, 1967 FCC announces plan to remove unlicensed 100-milliwatt
walkie talkies from CB frequencies.

July 20, 1969 FCC adopts type acceplance proposal; many manufac-
turers forced to go out of business because their products cannot
comply.

Oct. 30, 1970 FCC institutes written exams for CBers; license fee in-
creased to $30. ,

July 6, 1971 Channels cut down from 23 to two.

Nov. 4, 1972 (B useless in all populated areas hecause of severe con-
gestion of both channels; license fee increased to $160. Fines imposed
on CBers run into millions of dollars daily.

Jan. 26, 1978 Only CBer to transmit a message so that it could be re-
ceived more than 1700 ft. distant is said to live in Death Valley Estates,
Calif. (pop. 2).

Jan. 8, 1979 FCC announces that soon no more CB licenses will be
issued.

July 5, 1979 Last CB license is issued; it is given to an astronaut who
just returned from 5 years on the moon and doesn’t know what’s going
on.

July 4, 1984 Last CB license issued finally expires; Big Brother decides.
to give frequencies to Singapore Networks as part of his program to
keep a toe-hold in S.E. Asia.
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beginning to overwhelm the FCC. And a power output up to several hundred watts.
new wrinkle was added. CBers had found This gave them undisturbed command of any
that with very little trouble they could buy of the 23 channels they chose to occupy.

something called a linear amplifier, which, The FCC then dragged out their super
when attached to a CB rig, would run their H-Bomb, yet another rule change which

JurLy-AvugusT, 1968

43




44

@ SECRET TIMETABLE

could only be termed as truly ultimate in its
corrective powers. The year was 1965. Hun-
dreds of thousands of stations were then ac-
tive on CB and would be affected. The new
rules spelled out in no uncertain terms ex-
actly what the FCC had in mind when the
service was created.

They gave actual examples of the things
which could not be said over a CB station
(lest there be any doubts). They spelled out
in exacting detail the power requirements for
CB transmitters. They cut down the num-
ber of channels which could be used for
communications between different licensees
from 23 to 7.

You guessed, didn’t you? Yup, same pan-
demonium on the band. Only difference now
was that since there were more rules to fol-
low, more rules were being broken. And de-
spite the facts that the FCC vigorously pa-
trolled the channels with their monitoring
squad, doled out copious fines, even revoked
licenses, the channels became still more
crowded with each passing month.

Licensees swelled to a grand total of rough-
ly one million, CB transceivers in operation
exceeded an estimated 3 million. Even when
the FCC decided to charge $8 for a CB
license, the tide was not stemmed.

There are o few more cards up the
FCC’s sleeve. FCC’s Chairman Rosel Hyde

has hinted at CBers being forced to take a
written exam and has even mentioned the
possibility of suspending issuance of new
CB licenses. The FCC’s proposed Type Ac-
ceptance plan would, if passed, force all
manufacturers to submit their gear to the
FCC for the green light before it could be
marketed; it would also make use of un-
authorized gear a serious violation of the
rules for the user.

Further, the FCC is planning to remove
all of the little unlicensed walkie-talkies from
CB channels and exile them to an exclusive
band of their own.

The Federal Trade Commission has even
been called in to lend a hand. A few years
ago they told CB manufacturers that their
advertising must contain a certain long and
involved paragraph alerting prospective
CBers to FCC regulations. Some manufac-
turers inserted a modified form of the para-
graph in their ads; others ignored the whole
scheme.

Meanwhile, the FCC continues to tighten
its hammerlock on the CB service, convinced
that 1) CBers violate the rules because they
don’t understand them, and 2) what the FCC
puts on paper can somehow alter the nature
of the beast. Thing is, the rules are so
cockeyed now that it's actually difficult to
transmit any message at all and not squash
at least a few FCC statutes.

In other aspects of the situation, the
American Radio Relay League, an organiza-
tion which claims to represent the interests
of ham radio operators, has been giving the

= (B LOSE 39 [:HANNHS—

WASHINGTON, D. C.—The
FCC has abolished Class B
CB and taken away 39 CB
channels. How the FCC took
away 39 channels when there
were only 23 in the first place
may confuse some hobbyists
until they recall that there
were always more than 23. In
fact, there were 72 CB voice
communications channels—
23 in the infamous 11-meter
Citizens Band, and 49 in that
almost unknown “other” Citi-
zens Band within the 450- to
470-MHz allocation.

Before 1958, CBers had
radio spectrum space for 400

FM, 1000 AM, or 2000 SSB
channels. The entire 10-MHz
wide (10 million Hertz) 460-
470 MHz band was available
to the Citizens Radio Service.
No channels were allocated.
You could operate on any fre-
quency in the band under a
Class A license, and on 465
MHz under a Class B license.

CBers once had 10,000
kHz of band space; now they
have only 630. Of that total,
230 lie in the 11-meter band,
400 in the 460-MHz band.

In 1958, the FCC cut the
10 MHz of UHF band space
down to 2.4 MHz for Class A

stations, 4.95 MHz for Class
B Stations. The band was di-
vided into 48 Class A chan-
nels and one Class B chan-
nel. But, a Class B station
using type-accepted equip-
ment could operate on any or
all of the Ciass A channels as
well as on 465 MHz, the Class
B channel.

CBers lost 9370 kHz of
band space because very few
of them used or even were
aware of the UHF Citizens
Band. Equipment for that
band has been available for
some 15 years, but it has
been expensive—$500 and

ELEMENTARY ELECTRONICS
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PROS AND CONS FOR SAVING THE CITIZENS RADIO SERVICE

PROS—

J Offers economical and easy-to-use communica-
tions for the masses.

¥ Easier to get than a ham or business radio license.

v Equipment is inexpensive and simple to install,
operate, maintain, repair.

v Good for emergency use on local and national
basis.

J DOffers citizens right to use their fair share of
the public airwaves.

v Saves money for business; gives convenience to
personal users. ’

CONS—

x Creates much work for FCC.

x Licensees are unwilling to pay attention to FCC
rules.

x Has cut into growth of ham radio.

X Service is growing too fast for number of chan-
nels available.

x Conditions for communicating are almost impos-
sible in many areas.

X By its very nature, the service is self-defeating.

hairy eyeball to CBers, claiming that it is
their presence on the communications scene
which has cut deeply into the progress of
ham radio (the real ham radio service, that
is, not the CB service).

Rather than looking into the mirror to
find the real culprit responsible for the de-
cline (and perhaps the ultimate demise) of
ham radio, the ARRL has picked CB as a
scapegoat. Because of the ARRL’s size, fi-
nancial backing, and known abilities to exert
pressure on the FCC, one can only imagine
how the interesting relationship between the

ARRL and FCC will eventually affect the

future of the CB service.

Going still further into the situation we
have the simple fact that CB band itself has
only so much space and can hold only so
many stations. Unless new channels are
added (and that doesn’t seem particularly
likely, since the current trend is to whittle
away rather than add), the service is sure to
reach a saturation point when there are just
too many stations jammed onto the existing

channels (this point is already close at hand
in several metropolitan areas).

While the FCC polices the channels to
try to bring some minuyte degree of order,
one wonders why they are strangely lax
when it comes to specific complaints received
from CBers regarding areas of the nation
which are useless for CBing because, of de-
liberate jamming.

One case in point is in Illinois/Indiana,
where a “hell’s angels” group of bootleg
CBers has been disrupting communications
for months, has continuously operated sev-
eral unlicensed broadcast band stations, and
has even physically attacked CBers. Despite
repeated pleas for urgently needed help from
local CB operators, the FCC seems quite
willing and content to stay clear of the situa-
tion, save for a few token warnings.

Could it be it’s all part of a big and juicy
plan to slowly tighten the noose with regula-
tions while the victim (the CB service)
rapidly fattens itself up with new stations?

(Continued on page 105)

up for a mobile unit. But
lower cost UHF CB equip-
ment is being made ready for
the market by at least two
companies.

If CBers don’t want to lose
the remaining 16 UHF CB
channels, they had better
start using them—now! On
the UHF band there’s almost
no noise, there’s no skip in-
terference, and there’s no

channel congestion-—at least .

not yet.

Furthermore, there are no
5-minute time limits and 5-
minute silent periods. And
you can use AM or FM trans-
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mitters rated at up to 60
watts input or 44 watts mean
power output. Using an an-
tenna with 10-dB gain, effec-
tive radiated output up to
440 watts can be attained.
To use the UHF Citizens
Band, you need a Class A CB
license, which costs $10. To
apply, get a copy of FCC Form
400 from the Federal Com-
munications Commission,
Washington, D. C. 20554.
From our table, pick a chan-
nel and note it on the appli-
cation form. You're entitled
to two frequencies—one for
your base station as well as

one for your mobile units.

Besides a license, you'll
need equipment. You can get
reconditioned mobile units
for around $100 from surplus
dealers. New equipment
(which runs considerably
more) can be obtained di-
rectly from RCA or Motorola
or from dealers handling
Kaar, COMCO, DuMont, GE,
Johnson, Storno, or Pye
equipment. You can also get
UHF hand-held portables
made by Micro, Motorola,
Pye, and Storne.

The cost of the parts for a

(Continued on page 105)
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Above, a staff announcer and fechnician gets ready to audition

a fape which has been pre-recorded for use on a coming

broadcast. At right, faculty adviser Rickard Fearns supervises
personnel as they hroad:ast weather. At controls is Randy Padgett;
John Francavillo ard Bill McNamara are in booth.

Susan Fofey, station manager of
WSHR-Fid, checks as technician Bob
Klein prepares a fape recorder for
the next program. Students haodle
equipment with loving care.
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Sachem
High
School
..ontheair

lake Ronkonkoma, N. Y. is on the east-
ern end of Long Island, a mere 50 miles
from New York City. There, the audi-
ence at Lake Ronkonkoma’s Sachem High
is just wild about the crew at WSHR-FM—
35 fellow students who belt out the teen
scene from 8:40 to 10:30 a.m. every week-
day.

Run for both students and the com-
munity, the station transmitter covers a

JuLy-AvucusT, 1968

Above, Richard Fearns demonstrates furntable
controls fo student amnouncers and engineers.
Below, a student inferviews an art feacher
during ar acfoal class session.
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15-mile broadcasting radius and is licensed
by the FCC. Richard E. Fearns is faculty
adviser to the station. A wise man, he
leaves the whole operation to the students
—except for the transmitting equipment.

WSHR-FM offers music, news, weather
reports, book reviews and discussions, as
well as opening exercises for the high
school, homercom announcements, and ed-

A Sachem High band rehearsal directed by Dr. Thomas Ramsey is recorded on the scene by WSHR-FM.

ucational programs. The station ncw op-
erates only when school is in session, but
plans are in the works to expand its sched-
ule.

Licensed as an educational station, there
is no advertising. So it’s easy to understand
why bewildered parents and teachers enjoy
listening to—and learning about—Sachem’s
Swinging Generation. =

A discussion program on world affairs goes aver fhe wire. At right, sfudents check oat local recepfion.
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tumng dlodes snatch signals...

By

Len Buckwalter
K10DH

Bye-bye, tuning
capacitor; hello, pot!
Varactor diodes
with voltage control
are finally here
—along with remote
controls, and a
smaller tuning unit.

]

.THE EASY WAY

ne of the nation’s big semiconductor

manufacturers recently took a full-page
ad in an electronics newspaper. It read like
an obituary. “At long last,” said Motorola,
“it’s possible to say goodbye to the old
mechanical monster.”

The monster turns out to be one of radio’s
most venerable components—the variable
capacitor. Like the relay, rheostat, and other
devices that mix the electronic and mechan-
ical, the variable capacitor may soon mesh
its plates for the last time and quietly expire.
The variable capacitor is about to go com-
pletely solid-state.

And it isn’t more space-age hornblowing,
either. There’s growing evidence that the
old:time variable will end up dead as a dodo.
A new FM radio recently introduced by the
Fisher Company proves the point. It has
something called “Tune-O-Matic.” It lets
you punch up stations with pushbuttons (like
a car radio), but doesn’t contain the usual
Tinker Toy assembly of gears and levers.
And in Germany, another manufacturer is
producing TV sets that tune channels in a
brand new way. In one experimental tran-
sistor AM portable, the plastic container that
houses the tuning capacitor is curiously miss-
ing. In all these cases the reason is solid-
state tuning—another example of semicon-
ductors toppling the status quo.

Naming the Baby. Solid-state tuning
isn’t exactly new. If your FM radio boasts
automatic frequency control (AFC), chances

Jury-AvucusTt, 1968

are it's done with a special semiconductor
that grabs a station and prevents it from
drifting off frequency. It’s anelectronic hand
on the tuning knob that knowingly .retunes
the receiver. The heart of the system is a
semiconductor that goes under a bewildering
variety of names. It's a Varicap, Semicap, or
Epicap, depending on the manufacturer.
Others call it a “variable capacitance diode,”
while some are partial to VVC, for “voltage
variable capacitor.”

To keep the record straight, we’ll call it a
varactor, a generic term obtained by frac-
turing the phrase variable reactance. What-
ever the name, it adds up to this: a tiny
diode, usually smaller than a half-watt re-
sistor, that changes capacity when a DC
voltage is applied to its terminals.

Newer, Wider Range. Varactors have
plodded alpng for years taking over for an
occasional tuning capacitor in some circuit
or another. These spotty victories, though,
were hardly a threat to conventional tuning
circuits. The varactor could automatically
make up for small drift in an FM receiver.
There it operated over a narrow range to
retune the oscillator. But it’s always been
a dud over a wide frequency swing—for the
complete AM broadcast band, say. If you
count the moving plates in the tuning ca-
pacitor of a regular radio, you'll find about
a dozen. The varactor was hard-pressed to
equal half those plates.

That's all changed. Within the past year,
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a new generation of varactors has made the
scene. Specs are nothing less than dramatic,
thanks to sophisticated technology. Old
varactors could hardly stretch over a tuning
ratio of about 3-to-1. New ones swing over
a huge capacity range of 10-to-1. And that’s
only part of the story. Late models also have
high Q—roughly a measure of the selectivity
of the tuning circuit. The Q is now good
enough so a circuit won’t los¢ its sharpness
at catching signals. Tally up these develop-
ments and you have a semiconductor spelling
doom for the regular variable capacitor.
Vive La Différence. The impressive
benefits offered by the varactor, as we’ll see
in a moment, stem from its operation.
Shown in Fig. 1 is the standard variable ca-
pacitor vs. the varactor. The variable obtains
its capacity by two sets of metal plates
separated by air. By turning the dial, you
change the capacity in mechanical fashion
as the movable plates cover more or less

VARIABLE CAPACITOR POTENTIOMETER

- FIXED PLATE ,_!ARADTUf%
+ _MOVING PLATE

AY
A)
Y

N
TUNING DIAL

Fig. 1. Mechanical operation of variable capacitor
contrasts with a voltage-controlled varactor that re-
quires only a single pot to control DC voltage source.

TUNING
DIAL

fixed-plate area. The usual capacity change
is from a few pF (picofarads) to a few
hundred pF.

Let’s check the varactor in Fig. 1 for
comparison. (That symbol is not yet stand-
ard, but it usually resembles a regular diode
plus a capacitor.) Something new has been
added: a source of voltage (10 VDC) and a
potentiometer for controlling voltage to the
varactor. It is the DC voltage—not moving
metal plates—that varies the capacity. Thus
the potentiometer serves as the tuning knob.

How can DC voltage change capacity?
Let’s take a look at the guts of the varactor
shown in Fig. 2. The semiconductor material
(usually silicon) is divided into two blocks,
roughly equivalent to metal plates of a reg-
ular capacitor. Each block has been doped

with impurities to enrich the substance with
opposite electrical changes. The N block is
treated so it contains a surplus of electrons
and thus becomes negative. It’s butted
against the P block, a region doped for a
surplus of positive charges. (Theyre also
termed “holes” since impurity atoms snap up
electrons, thereby leaving behind areas of
positive charge.)

Both the N and P materials behave like
metal plates of a regular capacitor, which
similarly become charged in operation. The
separation between plates—air in the vari-
able capacitor—becomes the dividing junc-
tion in the varactor. Anything looking into
the varactor will see a ‘“capacitor” in its
maximum-capacity condition.

Next, to apply battery voltage to the
varactor to change its capacity. Note that
the battery’s positive terminal attracts nega-
tive electrons in the N block. Similarly, the
negative battery terminal attracts the positive
charges or holes. As these charges move
away from the varactor’s junction, there re-
mains a gaping region termed the Depletion
Layer. Now, an external circuit looking into
the varactor sees very low capacity—equiva-
lent to unmeshing plates of a variable ca-
pacitor. It’s possible to swing the varactor
over a range of capacity by simply changing
the DC voltage source.

The Practical Pot. The potent reasons
for, today’s excitement about the varactor
emerge when you examine a basic tuning

VARIABLE
CAPACITOR VARACTOR
N P
st O|®
I
©|®
JUNCTION
PLATES

A HiGH capacITY

N P

— [T @

—[le-- ; }-—®
DEPLETION LAYER
BATTERY
—

B Low caraciTy

Fig. 2. Operation of variable's metal plates has its
analogy in change of varactor’s depletion layer.
The larger the control voltage, the larger the layer.
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circuit. In Fig. 3 is a conventional tuning
circuit—coil and variable capacitor—typi-
cally found in a radio receiver for tuning an
antenna circuit. The variable capacitor is
manually operated by a dial on the front
panel. In the varactor-tuned circuit, the
identical electronic action occurs, but now
tuning is accomplished by varying the
potentiometer.

But look again. There’s much more than
meets the eye. The pot can be located many
feet, even miles, from the tuning circuit. All
the pot controls is DC voltage through a pair
of wires. There’s no radio-frequency energy
present in the long connections to the tuned
circuit (the RF signal returns to ground
through the small DC blocking capacitor
just below the varactor). And this supplies
the engineer with the huge design advantage
of extremely simple remote tuning.

It just isn’t practical to take a regular vari-
able capacitor and locate it away from its
tuning coil. Radio frequencies are easily lost,
not to mention the destructive effect of stray
capacity through long circuit leads. So most
remote-control tuning is done by a com-

ANT, ANT.

TURING
POT.

£OIL A Vet~
Z VARACTOR |
7] ViemsLe [
CAPACITOR COIL =
.
L. DC BLOCKING
.= = CAPACITOR
CONVENTIONAL "
G VARACTOR TUNING

Fig. 3. An antenna circuif incorporating a varactor
can be remotely tuned. The distance between pot and
tuner has no effect on selectivity of unit.

plicated mechanical system that drives the
tuning circuit at a distance. Motors, relays,
solenoids, and other devices have been used
to drive tuning assemblies. Now it can be
done with the simplicity of a potentiometer.
Consider the pushbutton tuning shown in
Fig. 4. Instead of a pot there’s a string of
resistors controlling DC voltage to the
varactor. As pushbuttons are depressed,
varying amounts of resistance are inserted
into the circuit, each producing the correct
capacity for tuning a station. This is a far
cry from the pushbutton assembly you have
in your car radio with its collection of rods,
springs, and clutches. (For a detailed, prac-
tical pushbutton circuit, see box on “Fisher
Tune-O-Matic” on next page).

Jury-Avucust, 1968
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One semiconductor maker, ITT, sees a
coming invasion of varactors in TV sets.
Three or fouf tuning diodes, as ITT calls
varactors, might replace dozens of regular
tuned circuits in a TV tuner. Instead of
fancy mechanical switching or a rotating
drum assembly, a few varactors and a tuning
potentiometer would turn the trick.

Shrinking Front End. Stylists should
have a field day when the varactor is opera-
tional across the board. Transistors triggered
the low-profile craze in cabinets, and inte-
grated circuits (ICs) are shrinking equip-
ment like a one-dollar shirt in a laundromat.
The varactor will speed the elimination of
the variable capacitor, one of miniaturiza-
tion’s last big hold-outs. The diode-and-pot
combination is hundreds of times smaller, as
our photos show. And a dime-size pot could
be tucked almost anywhere on a front panel.
Servicemen should delight in the fact that
dial cords (a nightmare to re-string) will
virtually disappear.

Some observers see other electronic possi-
bilities arising from the remote-tuning fea-
ture. A remote-controlled TV tuner is one
example. This would remove the tuner com-
pletely from the set and mount it outdoors
on the mast below the antenna. It would
eliminate any antenna preamp or booster to
overcome signal losses in the line. Better
still, the amplifier of the tuner wouldn’t have
to be broadly tuned over a vast spectrum of
TV channel frequencies, as is now done in
electronic boosters. With varactor tuning,
however, merely changing a DC voltage
through the antenna line will sharply resonate
cach channel. As a result, the selectivity and
sensitivity of the system greatly improves.

Ganging Up. An intriguing benefit of
the varactor is that it allows many tuned cir-
cuits to be shifted by a single potentiometer.
This is equivalent to a ganged capacitor in
a radio receiver. Most table radios have a

VARACTOR

T_|

PUSHBUTTONS

BATTERY
e— ————{}-
Fig. 4. Aufomatic control is achieved by combining
fixed resistors and pushbuttons so it becomes possible
to pre-select changes in varactor capacitance.
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the antenna circuit, while the other tunes the 455kHz
local oscillator. AT A

In more expensive receivers, there’s a 2-GAEG\\ | é OSC%%ﬁTUR
three-gang variable to handle the addition " VARIABLE CAPACTTOR. ™ ~7

of an RF amplifier stage. Even more com-

plexity occurs in the AM/FM receiver where B
a variable might have six sets of plates
rotating on a single shaft. In varactor tun-
ing, however, almost any number of tuning
diodes can be controlled by one DC source.

A prototype AM receiver that’s been built
by one company illustrates how it’s done. In
Fig. 5(A) we’ve shown the front end of a
typical AM radio receiver tuned by conven-
tional capacitors, and, in Fig. 5(B), by
varactors. In the conventional circuit there’s
a two-gang variable which tunes the antenna
loopstick to select stations in the broadcast ~— =
band. Tl?e Slgna] is passed to the transistor Fig. 5. Conventional tuning of AM front end, as
for amplification. compared with the same circuit using varactors. A

"Since this is a superheterodyne circuit, single voltage saurce for control of many semicon-
there is also a local oscillator signal (gen- ductors has great advantages over the bulky

. q ganged plates of a large variable capacitor,

e?atefj b}’ the same transistor). The oscillator that must tune two (and sometimes more) stages.
circuit is tuned by the lower gang of the y
tuning capacitor. As incoming and oscillator  since the two 470k resistors isolate antenna
signals mix in the transistor, there is an and oscillator circuits, The DC control
intermediate-frequency output on 455 kHz. voltage, however, can get through to each
The critical feature of the circuit is that varactor and exercise tuning control. If this
antenna and oscillator circuits must track circuit is expanded to include an RF ampli-
together and produce the correct IF, or fier stage, a third varactor could similarly tie
difference frequency. across the tuning potentiometer.

How the same process is accomplished in a The DC voltage source is hardly strained
receiver using varactors appears in Fig. 5(B). by additional varactors. These devices oper-
The new circuit has barely changed except ate on negligible power. Voltage is used
for varactors and a tuning potentiometer. mainly to operate the diode in a reverse-bias
But note how the pot simultaneously con- condition, rather than control large amounts
trols the two varactors from a single voltage  of power as in the case of a diode rectifier
source. There is no mixing of radio signals in a power supply.

VARACTOR

455kHz

VARACTOR

TUNING POT,

LOCAL OSCILLATOR L TUNE-O-MATIC
F PUSHBUTTONS
-~ : :
VARACTOR :
]
A !
- - — + T0 +24V0C .___.Jl
= < 43,65
With Fisher's Microceiver 100, listener adjusts fine tuning controls voe .

to his five favorite stations. When pushbutton is depressed,
varactor tunes in desired station by adjusting the LO. —

ELEMENTARY ELECTRONICS




et . 4 mesivalm i

200 \ microphone, which is a crystal type. It gen-'
180 erates tiny audio voltages which are applied
160 \ to the varactor. The audio is translated into*
u-140 \ capacity changes which are applied back to
=120 the oscillator. via the 10-pF coupling capac-
§100 itor. Since the capacity swing is in step with
= a0
£ 60 \\ 1.00 MIN, !
3 40 U CATHODE BANG :
20 - -0
0 ' g
1 3 4 5 6 7 10 1
» DC CONTROL VOLTAGE : 9.018 oy,
. - lh 7 1.00 MIN, 0.022
Fig. 6. Response curve indicates how varactor capaci- 0.300
tance is a function of the control voltage. With MAX.

little DC applied, depletion layer of diode is nil and
capacitance is high. As DC increates, less
capacitance is maintained by tuning diode. At maxi-
mum voltage, capacitance decreases fo about 8 pF.

To illustrate how a varactor behaves under
changing voltage, we’ve shown its response
curve in Fig. 6. This would apply to the
diode used in the antenna circuit of Fig.
5(B), a varactor now being offered for re-
placement of the variable capacitor in AM
radios. Highest capacitance of the varactor
—nearly 200 pF—occurs when voltage is
less than 2 VDC. Then, as the potentiometer
is rotated, thereby applying higher voltage,
capacity drops to less than 20 pF. This in-
dicates a ratio of more than 10-to-1, adequate
for the large capacity swing needed to cover
the AM broadcast band.

A Swinging Modulator. Tuning a cir-
cuit isn’t the only application for the varac-
tor. It also works well as an FM modulator.
Take the circuit shown in Fig. 7, a practical
schematic that will produce voice signals
in an FM broadcast receiver with amazingly
few components. In operation, the transistor
oscillator section seen at left generates a
carrier between 88 and 108 MHz, depending
on adjustment of the 5-80 pF tuning capac-
1tor.
quency in step with the voice by the
modulator section at right.

The process begins by talking into the

The carrier is easily shifted in fre-.

Above, varactor is shown actual size. In a circuit,
lead with cathode band goes to positive DC source.
Below are specs for "Epicaps'—low-frequency var-
actors made by Motorola. Capacitance ratings are
for a bias of 2 VDC. Increasing the voltage
ultimately reduces these values by a figure of 10
(i.e. tuning ratio equals 10). ,

Specs of “Epicaps”—
Low Frequency Varactors

| Figure

Motorola Typigal Diode Capacitance (pF) Mer‘i,tf 0

Varactor 2 4
Min. I Nom. ’ Max. Min,
MV1403 140 175 210 200
MV1404 96 120 144 200
MV1405 200 250 300 200

the voice, the carrier commences to deviate
and produce a conventional FM signal that
can be detected by a receiver. A 10-uH
choke in the mike lead allows audio to reach
the varactor, but prevents RF from backing
up into the microphone.

If you know your way around a schematic,
the ‘circuit can be constructed and tested.
Assemble it on a small piece of circuit board,
keeping leads as short as possible. The
varactor in this case is an inexpensive 1N60
diode. It’s a good performer and generates

OSCILLATOR | MoouwToR

Fig. 7. Circuit of a small FM pe ESAN] _ 1 |
modulafor reveals why a varactor's ) AT
control voltage need not be steady. W . ' G l J—RFC 104
Here, a crystal mike controls DC that 74 5 70 80ppF
varies according to the audio signal. ;& TUNING l '
Since varactor capacitance changes N1180 /CAP ACITOR VARACTOR
as the DC changes, a shift in the 3300 ] :
frequency of the oscillator occurs. : 3K . —*
The FM signal can then be picked up 33K - I v l
by most any FM receiver. < ’}1 .‘Ug\ J—"‘ N

T— el |
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TV tuners over the last 15 years. Above at left is
the first completely solid-state vhf tuner. It uses
varactor diodes exclusively and is marketed by
Standard Kollsman Industries of Syosset, N.Y.
Varactor tuners are about 70%, smaller than typical
electron tube unit shown at center. This tuner must
be mounted directly behind the channel selector
(e varactor unit can go anywhere), and it has fixed
elements that are switched in or out by contacts

on a rotating turret (which are subject to wear).
Finally, at right, is the older version which uses
ganged IF plates to tune in various channels.

highly intelligible audio in a receiver. Tuning
coil L is a 1-in.-diam. loop of hookup wire.

Solid Color. The varactor is responsible
for the recent hoopla about automatic fine
tuning (AFT) in color TV receivers. Though
AFT is still found only in costly, top-of-the-
line sets, it’s expected to filter down to low-
cost receivers. AFT is a welcome addition.
Fine-tuning a color set is far more critical
than in black-and-white. Unless the incom-
ing signal plops perfectly into the receiver,

the color image is only a sometime thing.

The varactor neatly solves this problem.

The AFT circuit in Fig. 8 is a typical
arrangement now in use. The system is
based on the fact that when a TV signal is
properly tuned it will exist precisely on
45.75 MHz in the midsection of the receiv-
er. (That’s the video carrier frequency as
it rides through the set’s intermediate stages.)
A tiny sampling of the signal is tapped off
and applied to the detector. Here, the coils
have been pre-set at the factory for response
on 4575 MHz.

If the signal is exactly on frequency it
produces equal and opposite voltages across
the two diodes in the detector. Voltage out-
put is zero. But if drifting occurs, the diodes
produce a DC voltage output that encodes
the frequency error. The voltage may go
positive or negative, depending on which
way the signal has drifted, and increase
according to the amount of drift.

The error voltage is fed to the varactor
which is physicaily located in the receiver’s
front end. As a result, the varactor will
produce corresponding changes in circuit
capacity. Since the capacity is applied across
the receiver’s local oscillator, the oscillator
is automatically retuned to the correct fre-
quency. Once the desired 45.75-MHz fre-
quency occurs—and the detector produces
zero volts output—the system quiets down
and awaits the next frequency drift. Such
control duplicates grasping the fine-tuning
control and manually adjusting for best. pic-
ture. The AFT system works by itself and
continues to monitor the tuning after you’ve
returned to the easy chair.

Next time you purchase anything that
smacks of automatic, “electric,” or solid-state
tuning, you can bet an old variable capacitor
that a varactor is behind the claim. =

ANT
TUNER IF SIGNAL
r Y
LOCAL === )
DSCILLATOR i !
) 1
A
VARACTOR | =
, =]
Z
=
=7 = e

Fig. 8. Another type of variable DC is produced by the detector in the AFT circuit of a color TV sef.
The DC error voltage changes the varactor eapacitance tuning the front end.

The frequency shift will be proportional to the DC error

voltage.
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line your speaker cabinet with asbestos
before installing this hot-fi super-fidelity
loudspeaker. Otherwise your audio system
will be burned to a cinder because—believe
it or not—the speaker is a high-temperature
gas flame! We call it the Flame Speaker.

We don’t seriously suggest that this revo-
lutionary speaker should replace your pres-
ent loudspeaker. But you will have to look
long and hard to find a more spectacular
audio experiment for a high school physics
project, a science fair demonstration, or for
simply astounding friends in your home.

The Flame Speaker is more than a far-out
stunt. Its inventors already foresee many ap-
plications of the principles involved; they
range from new communications systems to
important new rocket design techniques, and
from fire alarm systems to musical candles
and fireplaces.

Credit for the original idea goes to re-
searchers W. Babcock, A. G. Cattaneo and
K. L. Baker who stumbled on ‘the curious
phenomenon while investigating methods of
underwater sound generation at the United
Technology Center at Sunnyvale, California.
Using their original report as a guide, the
author set up a similar system to find out
how easily the Flame Speaker can be made

Jury-August, 1968

Pyrotechnic electronics is here!
Build, see, and hear our...

Striking, stupendous, stunning—this
is ane project you'll never forget!

By Jorma Hyypia

COVER
STORY

to work. The results were astonishing. Ab-
surdly simple equipment can be used to dem-
onstrate the principles involved; only slightly
more sophisticated equipment is needed to
produce sound of excellent quality.

The UTC researchers claim that high fre-
quency response of the Flame Speaker is
better than what can be obtained with the
most expensive conventional loudspeakers
now available. As a super-tweeter, the Flame
Speaker probably has no peer.

Bass response starts to drop off around
2000 to 3000 Hz at a rate of 6 dB per octave,
though there is some degree of response all
the way down to DC. But, this is not believed
to be an inherent shortcoming of the system;

- low-frequency response is expected to im-

prove markedly with the use of larger flames.

How It Works. To make a musical flame,
simply feed the output of a power amplifier
(connected to a tuner, record player or tape
recorder) to a step-up transformer and then

to two electrodes positioned in the flame. A~

water solution of potassium nitrate must be
fed into the.flame to provide ionizable mole-
cules for reasons that will become clear later.

This simple set-up will fill a large room
with sound. Though there will be consider-
able distortion, the results will be so promis-
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ing that you won’t be able to resist cleaning
up the sound by adding a DC bias circuit.
When that is done, you will feel amply re-
warded for the effort; the music emanating
from the flame will be astonishingly sweet
and clear.

Though there is still much to be learned
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POWER AMPLIFIER
Simple setup utilizing bell transformer and
nail electrodes produces loud sound. Lack of DC bias
voltage, however, leads to considerable distortion.

about the Flame Speaker, it seems clear that
the sound reproducing abilities of a flame are
related to the formation of plasma—a gas

‘made up of positively charged atoms and

. 56

free clectrons. The gas used to create the
flame does not have enough ionizable mole-
cules to form a good plasma; hence the
easily-ionized potassium nitrate is needed.
When an oscillating electric field is applied
to the flame by means of the two electrodes,

TUNGSTEN-

ELECTRODES
1|
DC POWER SUPPLY 5000
[0 0000 e
—  On
8a

sl

POWER AMPLIFIER

Elaborate version above ensures excellent sound quality. Addition of
audio transformer and DC bias voltage gives flame a real boost in its
ability to reproduce audio. At right, lower electrode goes just above
inner cone of flame; upper electrode is positioned for best sound.

FLAME

ASBESTOS
WICK

the free plasma electrons move toward the
positive pole while the positive ions move to-
ward the negative pole. Since -positive ions
_are- heavier than electrons, there is a net
force in the direction of the negative pole.
Thus the flame is bent by the electric field.
This bending (vibration) of the flame is a
function of the fluctuating electrical input.
The flame remains electrically neutral be-
cause there are an equal number of plasma
electrons and positive ions; the phenomenon
is related only to the relative mobility of the
electrons and positive ions.

We are so conditioned to think of sound
generation in terms of vibrating solids—in
particular the paper cone of a conventional
loudspeaker—that it is at first difficult to
imagine that a gaseous system might work in
much the same way. For more than a century
it has been known that flames can respond to
sound waves, and can act as amplifiers of vi-
brations produced by other membranes. For
the first time there is proof that a flame can
also generate sound waves.

Give Me Some Skin. For some time sci-
entists have speculated that flames, like
liquids, exhibit a surface tension. We are all
familiar with the surface tension “skin” on
water that makes it possible to float a metal
needle on water. The skin is not, of course,
a physical entity that can be peeled off, like
the skin of an onion. It only acts like a thin
skin might act if it existed. The phenomenon
results from molecular attractions that tend
to pull the water into a shape consistent with
the smallest possible volume. .

The tapered shape of an undisturbed flame
is probably due largely to this surface tension
phenomenon. In fact, this flame speaker be-
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RING
STAND

Laboratory ring stand and clamps come in handy for
holding fungsten electrodes and test tube. Bend
upper electrode only when narrow gap is desirable.

havior tends to confirm the flame “skin” no-
tion. :

We might now think of the flame “skin”
-as a sort of gaseous membrarne that is in inti-
mate contact with the surrounding air. As
this skin vibrates, it moves the air in much
the same way that a conventional speaker
cone compresses and rarefies air to produce
sound waves. However, the conventional
speaker diaphragm is made of solid material
that necessarily suffers from such factors as
internal friction and mass inertia. No such
diaphragm can ever be wholly efficient. On
the other hand, a flame can be thought of
as a virtually massless and frictionless mem-
brane. It is able to vibrate much more freely
than could any diaphragm made of solid ma-
terial. .

This explains why the flame is such an
unusually efficient tweeter. Why doesn’t it
woof as well? Probably only because all ex-
periments to date have been performed with
rather small flames. A large flame might turn
out to be a very efficient woofer—again, per-

N
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haps far better than any conventional
woofer. :

How large would the flame have to be to
be a good woofer? Only further experimenta-
tion will yield the answer. Meanwhile, we
can’t help but wonder what would happen if
an intrepid audio bug were to stick electrodes
into a burning oil well; he might succeed in
woofing the Texans right off the map, or per-
haps catalyze an earthquake.

Hi Heat, Hot Fi. It takes a lot of heat to
jiggle electrons off atoms to create a really
good plasma, so the UTC researchers used
an oxy-acetylene welding torch in their ex-
periments. Actually, even the 3000 degree
temperature of such a torch produces at best
a rather mediocre plasma, but one adequate
for the purpose at hahd.

In fact, you can get very good results even

if a welding torch is not available. A bottled-.

gas shop torch (Bernz-O-Matic) serves well.
Other flame sources worth trying include a
plumber’s blow torch, laboratory Bunsen
burner, or an air-gas torch of the type used
to blow glass in laboratories. As a matter of
fact, the author managed to get a few low-fo
squeaks using only the flame of a candle!
The potassium nitrate can be obtained
from the local druggist or from a hobby shop
selling chemicals for home experimentation.
The solution strength is not critical; just
dump a little into water and it will work.
The solution must be fed continually into
the bottom portion of the flame so that the
vaporized chemical streams upward past
both electrodes; this is easy to see because the
potassium colors the flame a faint lavender.
Also, moving the wick end about on the
burner helps because the sound volume will
rise and fall abruptly as.the vapor moves to
and from the electrodes. Incidentally, move
the wet wick only with a wooden stick or
some other non-conductor; otherwise you

Bias voltage (about 400 YDC) comes from regulated
supply. Long wire in front of power unit is ground lead.
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can get an uncomfortable shock because of
the high voltage—especially if the DC bias
circuit is operating.

* The wick must be of some non-combusti-
ble material. Check the local heating supply
shop for asbestos tape used to seal pipe joints
in warm-air heating systems.

Tungsten Electrodes. The main reason
for using electrodes made of tungsten wire is
that they will last a Iong time without burn-
ing up in the intense heat. The author had
some 2% thoriated tungsten electrodes, 0.04
inches in diameter, made by Sylvania. These
proved excellent.

In lieu of tungsten, try nichrome or chro-
mel wire used in electrical heating elements,
or wire you can salvage from burned-out
electric light bulbs. In a pinch, just use
some sharpened 10-penny nails; they work _
quite well.

Mount the electrodes on wooden dowels
after the wire leads have been attached. Wrap
electrical tape around the wire and dowel to
hold them together and to insulate the elec-

SUPPLY

trodes. This is important. It not only prevents -
short circuits, but ‘will protect you from .
shocks when you adjust the electrodes.

Mount the electrodes horizontally, one
a@ove the other, so that the lower electrode
tip is just above the blue, inner cone of the
flame. The upper electrode will be from two
to four inches above the first, depending on
the size of the flame used. The best position
is found by trial and error. If the electrodes
are too far apart, the sound will be weak-
ened; if too close together, there will be un-
desirable flashing when peak surges of volt-
age pass between them.

Step-Up Transformer. The UTC scien-
tists suggest the use of an 8-ohm/500-ohm
step-up transformer between the power am-
plifier and electrodes. A 5-watt transformer
baving a 500 ohm primary, and 3.2 as well
as 6-8 ochm secondary taps (Stancor A-8101)
was used by the author. The low impedance
winding (3.2-ohm) of the transformer con-
nects to the amplifier’s output terminals. The
stepped up voltage from the 500-ohm wind-
ing connects to the electrodes. Oddly enough,
polarity makes no difference.

This step-up transformer worked well
when either of the low impedance taps was
used. Theoretically, the 8-ohm transformer

BELL
TRANSFORMER

f TO AMPLIFIER

Coat-hanger supports torch in proper position. Electrode/bias leads go to 110-V terminal of transformer.
4
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tap should be coupled to the 8-ohm output
of the power amplifier. In practice, it made
very little noticeable difference in sound
quality when the 4, 8 and 16 ohm outputs of
the amplifier were tried. THe S-watt trans-
former does not have quite enough power
handling capacity; it tends to overheat on

ly. During normal performance, the Flame
Speaker draws about 50 to 70 mA, with
peaking at about 100 mA.
Caution: Don’t forget the ground wire;
and keep fingers off exposed terminals,
electrodes and the wet wick when the
power is on! . /

o - . |
Electronic experiments using flames were done 40 years ago! _

Flome replaced crystal
detector in radio built by
Lee DeForest in 1920s
(see sketch above). Now
scientists have done away
with conventional speakers
by exploiting flames that
respond to audio signals. .

prolonged use, especially when the high-
voltage bias circuit is used.

Actually, the choice of transformer is not
at all critical for general experimentation and
demonstration purposes. An ordinary 6/110-
volt AC bell transformer works very well
when the power amplifier is hooked to the
6-volt terminals and the bias/electrode leads
are connected to the 110 volt terminals. The
resulting sound is clear and strong. Also, this
heavy-duty transformer does not overheat
even when shorted at the output.

Bias for Beauty. If no bias circuit is used,
the sound will be loud but badly distorted.
To clean it up and reveal the truly beautiful
performance potentials of the flame speaker,
the bias circuit must be added.

This calls for a DC power source with a
400 to 500 volt wallop. An EICO regulated
power supply unit (Model 1030) can easily
provide a usable voltage range from O to
400 VDC. As the bias voltage is gradually
increased, both fidelity of reproduction and
volume output improve dramatically. The
maximum attainable voltage (400 VDC) is
just barely enough to sweeten the music nice-

JuLy-Aucust, 1968 )

Power Amplifier. A small table radio or

™ amateur tape recorder will not drive the

flame speaker unless the signal is further am-
plified. The author used one channel of a
Harman-Kardon Citation stereo amplifier
rated at 60 watts per channel. With less
power, be content to fill only a small room
with sound.

Fascinating Spectacle. There is some-
thing downright eerie about the Flame
Speaker when it is observed in action in a
dark room. The tips of the electrodes glow
and pulsate, and the light given off by the
flame waxes and wanes in step with the
music.

The UTC scientists have demonstrated
that light emission reflects accurately the im-
posed modulations by optically beaming an
image of the flame onto a photocell. The
photocell output was amplified, and then fed
to a conventional loudspeaker which recre-
ated the original sound. This same optical
system can be used to prove that even the
weak flame of a candle has sound reproduc-
ing properties, albeit of low volume and fi-
delity. (Continued on page 106)
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The Scott 388B is a luxury stereo tuner/amplifier
that boasts latest innovations in solid-state circuitry -

ontrary to modern liberal thought, prog-
c Tess, per se, is not guaranteed by all-new
innovations. Rather, progress is built on
solid, proven foundations. It is therefore not
surprising that Scott chose to utilize the ad-
vantages of integrated circuits ((ICs) in up-

dating an already proven performer, their ~

model 388 receiver. The new product is ap-
propriately dubbed the 388B, and sports
both IC IF amplifiers and an FET (field
effect transistor) front end to minimize
strong sighal overload.

Featurewise, the 388B is loaded. In fact,
its flexibility is more akin to the component
system of separate tuner, control center, and
power amplifier, than to the receiver that
it is. .

Though all solid-state, the 388B is no
lightweight, and checks in at approximately
21 pounds. Overall size with the supplied
leatherette metal cover is 17%% in. W x 1514
in. D x 5% in. H. (An optional walnut
finish wood cabinet is available.)

Control Center. A quick rundown of the
major control features will give a good pic-
ture of what you can expect in the way of
flexibility. The 388B tunes both AM, FM,
and FM-stereo. A single signal-strength
meter indicates proper tuning for both AM
and FM stations. An input switch selects the

_desired input source: AM, FM, phono, mi-

crophone, and extra (auxiliary).

The phono preamp doubles as the mike

\

preamp; setting the input selector to mic
removes the phono compensation from the
preamp and mikes can be fed into front-
panel jacks. The extra input can be used
for any high-level sound source. A separate
tape input is provided which is controiled
by a separate front-panel switch, and pro-
vides simultaneous monitoring-when-record-
ing with a three-head recorder.

A function switch determines the ampli-
fier operation. It can be set up for mono,
stereo, stereo reverse, left input to both
channels, and right input to both channels.
In addition, the function switch feeds both
L and R inputs to the left channel or to the
right channel for sound balancing. A second
stereo/mono switch on the rear apron pro-
vides something we haven't seen before.

When the rear apron stereo/mono switch
is in the stereo position, stereo can be fed
either simultaneously or individually to local
and remote speakers. When the rear apron
switch is in the mono position the local
speakers receive stereo .while the remote
speakers receive mono—an optimum con-
venience for sound distribution throughout
the home.

Dual concentric, friction-clutched bass
and treble tone controls allow the tone of
each channel to be individually adjusted, or
tracked together. A single volume level and
balance controls are provided.

Seven push-on/push-off switches provide

ErLEMENTARY ELECTRONICS



for loudness tone compensation, tape moni-
tor, rumble and noise filters, FM interstation
noise muting, and main and remote speak-
ers. A front-panel headphone jack and a
stereo indicator lamp are provided.

Pick Your Level. A three-position phono
sensitivity switch allows the gain of the
phono channel to be equalized with the level
from the tuner to avoid blasting sound levels
when switching from radio to phono. Both
a switched and a normally connected 117-
VAC sockets are provided on the rear apron,
as well as fuses for each amplifier’s speaker
output,

Incidentally, construction of the 388B is
somewhat unique in that nearly every circuit
is on its own independent printed circuit

- T - 1ot memt b

measured as 0.4% at the tape output jack.
Stereo distortion was also exceptionally low:
0.8%. The mono noise level was a good
60 dB down, with the stereo noise level 58
dB down (using a 1000 uV standard refer-
ence signal).

No measurement was made of the AM
tuner, since the accepted measurement tech-
nique is almost worthless. Compared against
contemporary AM receiver sections the
388B’s AM reception, in terms of sensitivity
and selectivity, was judged good to excellent.

Frequency Response. The FM frequency
response was measured at the tape output
jack. For mono, the response was * 1 dB,
50 to 14,000 Hz; for stereo R, = 1 dB, 50
to 14,000 Hz. The stereo L channel fre-

+5
Fig. 1. With tone controls flatT 3 0
frequency response of amplifier = B
in 3888 ot | W out was within S5 SR
— 30 '50 100 1kHz 3Ktz H
1.5 dB from 20 to 20,000 Hz. 20 0 %0 200 408600 2 ke ke (LB oo
. HERTZ
- HHO
Fig. 2. Switching on volume com- o (G \\ h
pensation (loudness contour) switch = S~
boosts the bass response at least § @ U
dB. Here, loudness control is at “ s
mid-position; tone controls are flat. ; 30 150! 100 300 1KH
P 20 7 40760 20" 400 60 % ot Mz ok "* o

board, individually mounted to the chassis.
Though of no importance when the tuner
is working properly, it should result in quick-
er and less expensive repairs should the re-
ceiver develop trouble, as it is easier to
troubleshoot individual circuits. (The 388B
is supplied with a comprehensive service
manual.) .

The Front End. By standard IHF measure-

ment techniques the 388 B is one of the hot-
test FM receivers, with better than 2 uV
sensitivity at the bottom, middle, and top of
the band for 30-dB signal-to-noise plus dis-
tortion reduction. Full limiting of 50-dB
noise and distortion reduction was obtained
with a 12 uV input.

Mono distortion was exceptionally low,

quency response was essentially identical to
the right.

As shown in Fig. 1, the amplifier’s fre-
quency response was = 1.5 dB, 20 to 20,000
Hz. (For clarity, only the right amplifier’s
characteristics are shown as the left ampli-
fier is essentially identical.)

At the rated power output of 30 watts rms
per channel (both channels driven), the dis-
tortion curve was almost ruler flat at 0.36%,
20 to 20,000 Hz. While the amplifier is rated
at 50 watts rms per channel (one channel
driven), we could not get better than 40
watts per channel before clipping. However,
this is probably due to the wide variation
common to transistor characteristics; then
again, there is not much difference between

F
+

Fig. 3. Frequency response of 3888

with both rumble and noise filters
switched on shows extent of atten-

uation at both ends of curve. Re-

sponse is down 18 dB at 25 Hz, and
3 dB at 4 kHz. Thus, while high-

DECIBELS

frequency attenuation is average,
rumble filter may prove a mite foo

N

efficient at frequencies ncar 50 Hz. 2

.
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40 and 50 watts—they both can cause pain.
The effect of the volume compensation

(usually termed loudness contour) with the .

loudness (volume) control in the mid-posi-
tion and the tone controls at the indicated
flat position is shown in Fig. 2.

Figure 3 shows the effect of the rumble

TUNER

OQUTPUT DRIVERS

AM
ROD
ANTENNA
‘»

|

PREAMP AND e
TONE BOARDS

The 3888 uses individual circuit boards. An external
AM antenna can be substituted for the ferrite rod.

and noise filters. Note that the attenuation
from 10 to 25 Hz, the rumble range, exceeds
18 dB. For some listeners, and with certain
music, the 10-dB attenuation of the rumble
filter at 50 Hz might prove too much, but
the filter can be switched out. The noise
filtering, also shown in Fig. 3, is about aver-
age, with the 3-dB down point at 4 kHz.
FETs and 1Cs. Unfortunately, standard
measurements do not indicate the advantages
obtained from the use of an FET front end
and IC IF amplifiers. (Many early solid-

Controls on 3888 are well organized and
extremely legible. Besides inputs for a pair
of mikes and stereo headsefs, seven push-
on/push-off switches give listener control
over numerous modes involved in stereo
listening. Dual concentric, friction-
clutched treble and bass controls allow

INPUT SELECTOR

'

AM ANTENNA

Hi
TERMINALS P ONgw§§gEITIvzrv

TAPE
JACKS

SPEAKER
FUSES

SPEAKER
TERMINALS

TEST

4C TNPUT JACKS

\
Rear apron on 388B is packed. Sensitivity switch
equalizes phono volume with radio to avoid blasting.

state receivers with transistor front ends
were prone to strong signal overload, with
its resultant cross-modulation and spurious
signals.) The 388B’s front end is insensitive
to overload, up to the 50,000 uV limit of
our signal generator. . As for IC IF ampli-
fiers, high sensitivity also means strong ad-
jacent-channel interference to weak signals.
IC amplifiers, however, result in flat-
topped, steep-sided IF selectivity, which pro-
duces a somewhat different tuning effect.
Instead of being able to tune through a sta-
tion from the carrier frequency to the dis-
torted sidebands, the tuning “holds in” until
the signal suddenly “drops off/a cliff.” This
creates an advantage and a disadvantage.
The advantage is that you can often re-
ceive a weak signal very well with IC IF
amplifiers, when the same signal—through
a conventional IF amplifier—would be bur-
ied by a strong adjacent station. The dis-
advantage is that since the signal “holds”
through a relatively large tuning range you
can tune for clean sound and wind up with
poor stereo separation. Since the 388B does
not use AFC (it’s not needed as the front
end stability is excellent), the user must
carefully tune for a combination of best
sound quality and maximum stereo effect.
Summing Up. There’s not much more we
can say other than the 388B’s performance
easily justifies its price of $539.95.
For additional information write to H. H.
Scott, Inc., Dept. WG, 111 Powdermill Rd.,
Maynard, Mass. 01754, |

TUNING KNOB

tone of each channel to be adjusted M

) (Y
individually, or tracked together. JACKS Mll;:JE
' SWITCH CONTROL CONTROL CONTROL

i

Y,
VOLUME
CONTROL

BASS TREBLE  BALANCE PHONE

JACK
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By Paul T. Judkins

Dialing long distance is a chore that can
give you a killing headache, and wait-

.ing for a hot piece of mail can be even worse.

No wonder many beginning SWLs—like you
—hesitate before sending for verifications
from the stations they tune in. DX or not,
they’re usually a long way off. ]

These verifications (QSLs) are the heart
of SW listening. And by passing them up,
you’re really just looking in, instead of look-
ing out from inside the shack. An exciting
hobby like shortwave radio demands a cer-
tain amount of dedication and skill. And
taking the time to fill out a reception report
accurately is just as important as learning
how to get the most from your receiver. If
you can do one, you should be able to do
the other. -

The Why of the Game. Basically, it's
a matter of attitude. Developing good habits
is half the battle for a beginning SWL.
Whether your equipment is worth $75 or
$575, if you don’t have a method, you’'ll be
staring at blank walls from first to last.

A wall covered with colorful and inform-
ative QSLs is an achievement—not just
decoration. It means you know what you're
after, and that you and your equipment are
a one-person operation. Your hobby is an
extension of YOU. So don't just sit there
watching the dial light; make those numerals

JurLy-AucGusT, 1968

of QSLs

Meet the challenge of active SWBC listening
- learn how to get QSLs like the Pros

on your receiver dial really mean something!

The majority of SWBC stations are happy,
to reply to reports they receive from their
listeners. And it's not just a matter of good
relations abroad, or at home. They’re anx-
ious to have accurate information about pro-
gram transmissions to specific areas of the
world. If your report is informative and ac-
curate, you should receive a QSL card within
a reasonable period of time. Having the pa-
tience to write the report and await an an-
swer—that’s the trick.

First Things First. Quite a number of
things can happen after you drop your report
in the mailbox before the time when, hope-
fully, the postman delivers that coveted QSL.
The report can be lost in the mail, the ad-
dress may be incomplete, wrong, or out of
date. If it does reach its destination, it may
be lost, ignored, or misplaced by someone
who hasn’t the slightest idea of ‘what it is.
The station manager or engineer may deem
the report incomplete, inaccurate, or both,
and not worthy of a QSL. And some stations
have a simple “no verification” policy, no
matter how good a report may be.

Let’s first assume that a particular station
is extremely selective in its dealings with
reception reports. Obtaining a QSL from
them is fruly a task to be remembered. Some
of the following suggestions will seem obvi-
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ous to you, but others may possibly indicate
a more efficient way of writing up your
report.

Your name and address should appear on
every page of the report, and on the en-
velope. It is advisable to type or print care-
fully, as personal handwriting is often im-
possible to decipher. ’

Addressing your letter is no problem. The
addresses of most stations can usually be
found in the World Radio-TV Handbook
(available at any radio supply store, or from
Gilfer Associates, Box 239, Park Ridge, N. J.
07656). Club bulletins sometimes offer more
recent information, and asa last resort a
station’s call, name, or slogan plus the city,
province, state, country, and/or continent
can sometimes do the job. Including a sta-
tion’s call provides more insurance that the
report will reach its destination.

Reporting in*Detail. Be sure to include

the date and time, both yours and theirs. For .

example, it may be 10 p.m., June the Ist in
New York, but'it’s 4 a.m., June the 2nd in

From the Alps comes a QSL of the Swiss Broadcasting
Corp. Swiss offer many programs in English.

London, England. (This is, of course, only
true in the winter. During the summer, the
difference is 5 hours. British Standard Time
~—BST—is now the same as European Time
and is 1 hour ahead of Greenwich Mean
Time.) SWBC stations like to give time
military-style. Instead of stopping at 1200
(say it, twelve hundred), they keep on count-
ing to 2400. Thus, a program heard at 8 p.m.
would be reported as having occurred at
2000 hours.

Most stations prefer the time listed- in
Greenwich Mean Time (GMT), which is
simply the time at the Greenwich Observa-
tory in England; it is § hours ahead of East-
ern Standard Time (EST), and 4 hours

lllllllll R L I

Wavelength Versus Frequency

Basic equation is:
300,000,
A= —_f__

where A is the wavelength in meters, and
f is the frequency in kilohertz (kHz). The
higher the frequency, the shorter the wave-
length. For instance, 4 megahertz (MHz)
equals 4000 kHz. Therefore,
A = 300,000
4000
At 20 MHz, the wavelength is reduced
to 15 meters.

= 75 meters.

ahead of EDT. Also, it is helpful to list the
station’s own local time, particularly in the
case of smaller stations. ’

List the station’s frequency in either kilo-
or megaHertz (though it still doesn’t hurt to
use cycles), and also provide the wavelength
in meters. Some SWBC stations prefer to use
meters as a means of designating their spot
on the dial! The wavelength can be found by
dividing the frequency in kHz into 300,000
(see box). If the frequency you give is ap-
proximated, be sure to specify it as such in
your report. When you list more than one
frequency, the station’s call will help indicate
more clearly which frequency you were
tuned to, as many stations have different
calls for each frequency.

On With the Show. Try to include
enough data to cover at least 25 minutes of
program material, and make it as complete
as possible. Include newscasts or bulletins,
and should any technical trouble interrupt
the program, include this information also.
Mention any musical numbers you heard,

ELEMENTARY ELECTRONICS
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and should they be in a language other than
English, indicate the type of music it was
(Latin, Oriental, African, etc.) and how it
was -performed (female vocal, malé vocal,
instrumental, etc.). ’

If the broadcast is in English, try to de-
termine the performing artist as well. Also
try to get the station identification word for
word. It is also advisable to check your clock
or watch with one of the well-known time
signals before you tackle a particular station.
You should have your time report accurate
to the nearest minute.

There are several excellent reporting
codes, and by using this kind of shorthand,
you enable station personnel to process your
letter in a flash. Many stations seem to prefer
the well-known SINPO code (see box for
details). However, it is wise to also include
a verbal description of the signal strength,
interference, fading, etc., if you think those
indications are important. If the station is
transmitting on multiple frequencies, try to
monitor at least two of them and give a
comparison report. Catching a signal on a
weaker frequency is the mark of a DXer
who is out for bear. .

Show Off Your Station. You can stim-
ulate a good deal of interest if you give some
information about your station. Explain the
type of receiver you're using (communica-
tions, portable, etc.), give the manufacturer
and model number, and also include infor-
mation on the type of antenna being usgd.

Tell whether it is an inverted L, a T type, or
" along wire; also how high and long it is, and
whether it is polarized vertically or hori-
zontally.

Some personal details such as your age,
occupation, and interests would help. And,.if
you have one handy, send & picture of your-
self at the controls of your station. Other
goodies to add to your report might be your

Lteveo
The QSL above is from Radio RSA, the Voice of South
Africa. Broadcasts are made to 16 specific world areas.

exact location in terms of latitude and longi-
tude, and the height above sea level. Also
try to give the sunspot count at that par-
ticular time (available free of charge from
Radio Nederland), and the prevailing band
conditions. Band conditions are broadcast
every 5 minutes from WWYV, Ft. Collins,
Colo. A letter to them will bring you infor-
mation about this service.

Getting Verifications. When asking for
a station’s QSL, you should request, not de-
mand, that they send you one. This is a mis-
take many SWLs make, and as a resuit they
are blacklisted by certain stations. Remem-
ber that a QSL is a courtesy on the part of
a station, not an obligation.

Unless you are sure that a station does not
require return postage, always include at
least one IRC (International Reply Cou-

SINPO CODE
s 1 N P O
Signal Interference Noise Pfopagation Overall
Strength (Atmospheric) Disturbance - Merit
5 Excellent 5 Nil 5 Nil 5 Nil * 5 Excellent
4 Good 4 Slight 4 Slight 4 Slight 4 Good
3 Fair 3 Moderate 3 Moderate 3 Moderate 3 fair
2 Poor 2 Severe 2 Severe 2 Severe 2 Poor
1 Barely 1 Extreme 1 Extreme 1 Extreme 1 - Unusable
audible
JuLy-Aucust, 1968
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Standard Bands For BC Stations

Designation  |Frequency (kHz) |Wavelength (m)
Long Wave  |150-285 2000-1053
Medium Wave |525:1605 571187
Short Wave  [2300-2495 120 meter band
(tropical) 3200-3400 90
4750-5060 60
Short Wave  [3900-4000 75 meter band
(high freq)  [5950-6200 49
7100-7300 41
95009775 31
11,700-11,975 | 25
1510015450 | 19
1770017900 | 16
2145021750 | 13
25.600-26.100 11

L2
"

recording. However, this isn’t completely ac-
cepted by the stations, as most still prefer
the written report. Another disadvantage is
that post offices now x-ray packages as an
alternative to opening them for inspection.
This will wipe all sound off the tape. And
lastly, most SWLs don’t have elaborate re-
cording systems and use small transistor
sets. These are usually below broadcast qual-
ity and do not offer a true picture of the
original transmission.

Whatever method you use—letter, record-
ing, or carrier pigeon—good luck for a bo-
nanza QSL harvest! n

pon). These can be obtained from your local
post office for 15¢, and”in most countries they
are redeemable for enough postage to permit
sending a reply by return surface mail. For
air mail, you will have to provide several
coupons.

A Few Odds and Ends. An excellent
practice is to register your letter to ensure
safe delivery. It may cost a bit more, but
i’s certainly worth the expense if you are
a serious collector of verifications. If you
don’t get a reply to your report in about six
months, try again. Be polite, and don’t let
the station think you are angry or upset be-
cause the first report wasn’t answered (even
if you are). Also remember, if you sent your
report via surface mail, it sometimes takes up
to a year to get a reply. ’

Another method of reporting is by tape

fon  JHGe FLSMIER | JT..
-~ 160 Westlake Orwe,
ToRadio Station - RatKk Ridge, Tihneis
w.Radio_Nederland follond e Nationa) Anthems3aars
Wereldomroep
L AM PLEASED 1O REPORT RECEPTION

Yoor verification (by card o Tetter) weud be much appesciated

On April 28, . 1987 caor oot DERE \autiarte (3. Emeters)
T T R A NICALICH
2008 170800 | wgws duadest bt A 4 £ 5 4
2030 | 0130 | Trhalcdl ot it 4 4 54 4
2048 | 0345 | iayeic Aowsm—dmiocan W ]S 5 %
—2/30 B30 | ap Fuspaad Jaav. |
11

! S |

(5ht) (dovg) (ropid). Receiviog conditions were (500d) (poor) (sususl) srarage)
Myrscainiine.. Hollicratters , SX-too._..
Mymtanie . Sinigle Wire @utdoar), 20 -
Romads WS@pArA IO Trom BGC,.kendan.. ss. sometioves. . .
- ditfecult To mamtain

Thave tnterpratud the SINFO Code as follows
T el v o] | e
8 Ecalent ¥ Nove i Fonw i ona W Excaleat
4 Good " Sight | m bt ¥ Sigle 1Goed
3 For 2 Moderds § Modaraly 1 Madersle ? For
o 1 Somre | £ Sovarn I Sovers: 1 Poor
1 Bray Avdbie o | Estrecs i Eatreme 1 Unvusbls

Standard forms for reception reporfs are available
from Gilfer Associates (see fext for oddress). A
hard-pressed editor filled this one ouf, but any SWL
should be able o do better. Note overall layout.

SUPER SELL

shoppers. in Britain are having their

heads turned by more than high prices.
At 100 selected Tesco food stores, closed
circuit TV is used to catch customers just
when they’re in the mood to buy.

The trick is to show commercials while
buyers are standing where goodies are on
display. Ampex VR-7003 videotape re-
corders feed at least six monitors per store,
and early reports indicate reception of the
S9-plus variety. The facts: sales in some
stores are up by a whopping 200%. =
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Build HiBander

... VHF police converter
for your car'

P T
e

A printed circuit board for HiBander can be yours absolutely free,
or you can order your board with a complete set of parts—see coupon

By the Editors of ELEMENTARY ELECTRONICS

Duy in and year out, the police radio fre-
quencies make for some of the hottest
“entertainment” in the radio spectrum. The
reason isn’t hard to find; it’s the thrill of tag-
ging along with the cops on what to them is
routine business: robberies, ‘murders—you
name it!

All it takes to tune in on the cops is a bat-
tery-powered solid-state convertor and a
standard auto radio. Plug the Sentry conver-
tor into the radio and you get a choice of lis-

* tening to either the standard broadcast band
or the fuzz. And just in case you’re not

JuLy-AvucusT, 1968

thrilled by police broadcasts, there are always
the other public-service stations such as the
fire 1addies or (in certain parts of the coun-
try) some of the best weather reports you are
ever likely to hear.

On . . . Or, Under. An easy-to-build
(and use) police convertor is shown in the
photographs Measuring a mere 2Y4x1%x

4% in., it can be mounted just about any-
where on the dashboard of a car, or under the
dash. To ensure absolute frequency stabil-
ity, crystal-control is employed, and tuning
is accomplished with the car radio rather than
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with the convertor. Here's how it’s done.

The Sentry convertor plugs into the car
radio’s antenna. socket and the car antenna
plugs into the convertor. When the convert-
or’s switch is in the off position, ‘the convert-
or’s internal 9-volt battery is disconnected.
In addition, the car antenna is bypassed
around the convertor directly into the radio.
The result is that t(he radio functions as it
normally does, receiving BC stations.

When the convertor’s switch is set to on,
however, power is applied to the convertor.
Further, the car antenna is switched to the
convertor’s input while the convertor's output
is connected to the radio’s input. Since the
entire antenna system from convertor to ra-

dio is shielded, no broadcast stations can leak
through whenever the convertor is in use.

You might well ask: How can we tune in

FM police signals with an AM car radio.
Don’t we need an FM detector to hear FM
signals? The answer is no. While it is true
that Hi-Band signals are FM, they are nar-
row-band FM, less than 15-kHz wide. This
means that they can be tuned in on an AM
radio by using slope detection.

On The Slope. You simply tune the car
radio very slightly past the carrier frequency
so the signal is received on the slope of the
IF curve, and you get fairly good FM detec-
tion. Since the detection—even though slope
—is still AM, there is no automatic noise re-

" duction as with an FM detector. But even so,

you will get good, readable detection.

The convertor works by heterodyning the
Hi-Band signal to a frequency which can be
tuned by the car radio, say 1.MHz. Here's
how it’s done. The Hi-Band signal, assume

HiBander schematic. Complete parts kit includes every component indicated, plus PC board and cabinef.

e i
‘ P ———————— OUTRUT
——  TOM o 8 =
+9 ‘04 \[
01 /1
1] _)r R2
~ 4700
e RS
S 50,6 /257 et
J)m N
c8.
T~
¥ 01
4
' T~
¢tz
100
T
1 g DT
b AT T R10 #S 0N
c BOTTOM VIEW
. M4292 470

B1—9-volt battery {Burgess 2U6 or equiv.)

C1-—0.75-pF, 25-VDC tubular ceramic capacitor

C2-—50-uF, 25-VDC electrolytic capacitor

C3, C4, C5, C6, €8, €9, C11—0.01-uF, 25-VDC
ceramic disc capacitor

C7-—3.3-pF, 25-VDC ceramic disc capacitor

C10—33-pF, 25-VDC ceramic disc capacitor

C12—100-pF, 25-VDC ceramic disc capacitor

L1, L2, L3, L4—See text

Q1, Q2, Q3—2N4292 transistor (see text)

R1—270-chm, V4, -watt resistor

ERadwe AN IR

PARTS LIST FOR THE SENTRY HiBANDER

- Misc.—Cabinet, antenna plug, antenna jack,

AR i

R2, R5, R8—4700-ohm, V4, -watt resistor

R3, R6, R7—18,000-ohm, V;-watt resistor

R4, R10—470-0hm, V,-watt resistor
R9—750-0hm, V,-watt resistor (5% )
R11-=1000-0hm, V,-watt resistor

$1—3 p.d.t. slide switch (Continental-Wirt G-
369 or equiv.} \
X1—Sentry type SGP-6 (see text)

Coex Cab'e (RG-174/U), hardware, etc.

N
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156 MHz, is amplified by an RF amplifier
(Q1) and fed to a mixer (Q2), where it is
beat against the output from the crystal- con-
trolled oscillator (Q3). If the crystal oscilla-
tor’s output frequency is 155 MHz, the 155
MHz and 156 MHz beat together in the mix-
er, producing sum and difference frequencies.
The difference between 156 MHz and 155
MHz is 1 MHz, a frequency just about in the
center of the radio’s dial.

When the 1-MHz output is fed from the
convertor to the radio, the Hi-Band 156-MHz
signal is “received” at 1 MHz on the car ra-
dio’s dial. Since the car radio can tune a
band approximately 1-MHz wide—from 600
to 1600 kHz—a single Hi‘Band crystal allows
reception of Hi-Band signals within a 1-MHz
bandwidth. For example, with 155-MHz
output from the oscillator, we could tune in
a 155.4-MHz signal by setting the car radio’s
dial to 600 kHz, or a 156.6-MHz signal by
tuning the car radio to 1600 kHz.

Easy To Build. The convertor shown in
[+1-]

O%O OourQl O‘ O

Q0 M,&Q -
Q;& cz';: C%
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Constructing HiBander is a snap, since all holes in kit
PC board are neatly labeled to show what goes where.

thg photo is an easy-to-build, one- evening
project, because a printed circuit,board is
used to ensure exact placement\of the high-

frequency components. There is no possibil-

ity your convertor won’t work because of in-
experience with high-frequency componerit
layout; your convertor will be an exact du-
plicate of the one shown.

The printed circuit board is available ab-
solutely free, without even a handling or
\postage charge. Simply send the coupon to
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Sentry Manufacturing and you’ll get your
free PC board. Because high-frequency coils
are often difficult to wind correctly, we have
also made arrangements with Sentry to pro-
vide pre-wound coils at-$5.00 per set. In
addition, Sentry will supply their SGP-6
crystal (X1) for $4.75 (you specify fre-
quency) and a package of three 2N4292
transistors for $4.50.

To simplify obtaining components, you
may order a complete set of components
which includes cabinet, hardware, and push-
pin terminals. Also worth noting is the
fact that the PC board supplned with the com-
plete kit comes plated for easy soldermg and
is pre-drilled. The free PC board, in contrast,
is supplied unplated and undrilled.

Construction. If you are using the free
PC board and your own components, the first
step is to drill the holes in the board. The
holes for the resistors and capacitors can be
 made with a #57 drill. The larger holes (for
power/antenna switch S1, the crystal, and
connecting leads) must match the compo-
nents and wire you are using. If you have the
complete component kit the holes have al-
ready been drilled the correct size. Before
soldering to the free PC board, clean the
printed wiring with a mild household
cleanser such as Bon-Ami. Otherwise, it may
be difficult to solder to the foil and you might
use excess heat.

The printed wiring is very fine, and you
must use a very thin soldering tip such as pro-
vided for Ungar soldering irons. You cannot
solder to the foil with a standard size Yain.
soldering tip, since the solder will splash to
adjacent foil.

If you are using the kit PC board the com-
ponent layout is printed on the top of the
board and you simply plug the components
into the matching holes. If you are using the
free PC board follow the layout as shown in
the illustration; the holes here exactly cor-
respond to the top (non-foil) side of the PC
board. Make certain you orient the board so
it conforms with the illustration—don’t try
to work with the board sideways or upside
down.

Bend up one (the bottom) set of horizon-
tal S1 terminals, slide the PC board on the
terminals so the top (non-foil) of the board
faces up, and solder the terminals to the foil
_on the bottom of the board. The final posi-
tion is shown in the photo. If the S1 termi-
nals don’t fit into the PC board’s holes, use
side-cutters to trim the width of SI’s ter-
minals. (Continued overleaf)

.
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Position the switch/board assembly so the
front of the switch faces you. This done, fold
the right-hand S1 terminal in the center row
down to the terminal (hole G) directly un-
derneath (the one soldered to the foil), and
solder the two terminals together.

Next, install all components on the board
except the crystal and transistors. It is best
to mount all resistors first; then all capacitors
(except C7), taking care to observe polarity
on C2; and finally the coils. Capacitor C7
can be installed after the coils are mounted.

Installing The Coils. First mount choke
L3. Then install L4, the coil made of fine
wire. Note that L4 has two wires running
from the top of the coil and two from the
bottom. Position L4 so that the lugs with the
wires from the top of the coil face Q2 and
C8.

Examine the remaining two coils. Note
that one coil (L2} is tapped and uses all four
terminal lugs, while the other coil (L1) has
connections to only rhree of the four coil-
form terminal lugs. Mount L1 (the coil with
three used lugs) so that the unused terminal

faces R2. Now check L2; L2 should have-

connections to all four coil form terminals
and a wire that sticks out by itself.

Position L2 so you are facing the top with
the terminal lug connected to the coil center
tap at the upper right. The terminal lug at the
upper left should have but one wire, with the
free wire sticking out to the left. If the upper
left terminal has two wires and there is no
free wire, cut the wire that comes from
about two turns down from the top of the
coil—this is the “free” wire. Now install L2
so the free wire faces C7.

The hole in the board directly under L2’s
free wire is for C7. Position C7 so its leads
are vertical; install one lead in the hole in the
board (with C7 against the board) and con-
nect C7’s free lead to the free wire from L2.

To avoid errors, reread the previous sec-

tion on L2 and C7 before installing the com- ~

ponents.

Other Wiring. Connect a short, direct
wire from holes J and K to the S1 terminal
directly above the holes. Connect a wire
from hole L to the switch terminal directly
above the terminal connected to hole K. In-
stall an insulated wire from hole M to the
top center Cl terminal.

*
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First construction step is to mount PC board
on bottom row of $1 terminals. Switch is biggest-
single component to appear on board.

Now install transistors Q1, Q2, and Q3.

Check the transistors very carefully against
the sketch shown with the schematic. Note
that one end is round and one is flat. The
-transistor lead closest to the flat end is the
base (b), the one closest to the round end is
the emitter (e), and the one in the center is
the collector (c).

Match the leads to the corresponding holes

in the PC board, but do not press the transis-
toars flat against the board. Instead, use as
much lead length as is possible; the transistor
leads should stick through the foil side of the
PC board no'more than % in. Now mount
the crystal and solder quickly.

Solder push-pin terminals to holes B, E,

and A so the pins stick out the top of the PC
board. Cut the pins in holes A and E flush
with the copper side of the board so they do
not short against the case. Leave the pin in
hole B full length so it will act as a support
for the back edge of the board. If you aren’t
using the component kit use a %-in. length
of # 18 wire as push-pin terminals.

Capacitor C7 is positioned so it stands on
end between PC board and free wire from coil L2,
Try to keep C7 as close fo board as possible.

ELEMENTARY ELECTRONICS
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Connect a set of battery terminals for a
type 2U6 9-V battery to holes D and C. Hole
D is for the positive (red) battery connection;
hole C for the negative (black) battery con-
nection.

The basic convertor is now completed.
Check the board for unused holes; there
should be none. If you find an unused hole
you have left out a component or wire.

Final Assembly. If you have built the
convertor with your own components the PC
assembly can be mounted in a 3%4x2V8x5-in.’
Minibox. Otherwise, you simply mount the
PC assembly in the pre-drilled cabinet sup-
plied.

Insert the antenna jack (standard auto an-
tenna type) through the hole in the battery
bracket and fasten the jack/bracket assembly
to the back of the cabinet. ¢Don’t forget to
install the rubber grommets.) The battery
bracket will be bent upwards; do not bend it
down until you are ready to insert the bat-
tery. Solder a 2-in. bare wire to the antenna

L3 X1 4
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Completed Sentry HiBander, with all components
(including battery B1) in their proper places. Unit is
now ready to be checked out and instrument-aligned.

To align HiBander's
oscillator, connect O-10
DC mA meter in

series with battery,
adjust L4's slug
(starting from full-

out position) clockwise
until meter peaks,

then turn slug clock-
wise one more furn.

jack’s center terminal and a 2-in. wire to the
jack’s frame (ground).

Now drop in the switch/PC board assem-
bly and fasten the switch to the front panel.
The board will be automatically positioned so
the foil side does not contact the cabinet, but
doublecheck anyway. Solder the wire from
the antenna jack’s center terminal to the
push-pin at hole A. Next, pass a 12-in. length
of 50-ohm subminiature coax cable through
the right-hand cabinet hole and solder the
center conductor to the push-pin at hole E.

Solder the coax ground and the wire from
the antenna jack’s frame to the push-pin at
hole B. If desired, the wires to holes B and
C can be soldered to clips which clamp to
the push-pins. Solder to the free end of the
coax -cable an antenna plug that matches. the
antenna input of your car radio.

The convertor is now complete and ready
for alignment.

Alignment. Temporarily clip the battery’s
negative-terminal to the battery terminal from
hole C (ground). Connect the positive ter-
minal of an 0-10 DC mA (or higher) meter
to the positive battery terminal, and connect
the meter’s negative lead to the battery ter-

FREE PRINTED CIRCUIT BOARD OFFER

As a special service to readers, the Editors of ELEMENTARY ELECTRONICS
have arranged for you to receive a Free VHF Police Converter PC Board
from Sentry Manufacturing Company. Just fill out and mail the coupon
on the next page so it's postmarked on or before September 1, 1968.
Should you desire to purchase the complete parts-package, place an X in
the appropriate box and include a check or money order for $19.50 (price
includes postage). Make checks payable to Sentry Mfg. Co. This free
offer is invalid unless accompanied by the coupon on the following page.

The Editors
ELEMENTARY ELECTRONICS
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minal from hole D (positive). Using the
proper alignment tool, back out 1.4’s slug so
it is flush with the top of the coil form. Set
S1 to on, applying power; the meter .should
indicate anywhere up to about 6 or 7 mA.
The next step is to run L4’s slug clockwise
into the form until the meter indication peaks

up a few mils (to about 8 mA). Then give

another Y8 clockwise rotation. But be care-
ful—if the slug is run to the bottom of the
form it will freeze and the form will be de-
stroyed! ) .

If no adjustment of 1.4 causes the meter
to peak, there is either a wiring error or a
defective component in the oscillator circuit.
Also, the crystal may have been damaged by
excess soldering heat.

Using The Convertor. Remove the anten-
na plug from the car radio and connect the

plug to the convertor input jack. Connect
the connector’s output plug to the car radio

input. Make certain Sl is off, turn on the
car radio, and tune in a very weak station on

I

the high end of the BC band. Near the ra-
dio’s antenna jack is a small trimmer capaci-
tor shaft, or a hole through which a trimmer
is accessible; adjust the trimmer for maxi-
mum signal in the radio.

Now turn on the convertor (S1 automa-
tically switches the antenna connections)
and tune in the police frequency (or public-
service station) on the car radio. (See spe-
cial note below on how to select the proper
crystal frequency.) If you hear nothing in

the, radio, don’t worry; the public-service

transmitters don’t operate full time. When
the signal comes on, adjust coil L1 and L2
for maximum signal strength (the tuning is
broad). Then .close up the convertor’s cab-
inet. '
Choosing The Crystal Frequency. The
basic crystal frequency of the police conver-
tor is in the 30-MHz range, and its fifth har-
monic is used for the approximately 150-
MHz oscillator output. When ordering the
crystal specify the exact frequency of the
desired signals—156.3 MHz, for example.
Do not order crystals by their basic fre-
quency.

If you later decide to change the conver-
tor’s crystal to a new frequency, again specify
the desired signal frequency. If you want the
desired police frequency (or other public
service frequency) to tune at exactly 1 kHz
on the car radio, so specify in your order.

Since public service operating frequencies
vary from area to area, check for the exact
frequencies used in your locale. »

" Simple U-bracket holds completed HiBander against

dash. Before installing unit, take time to peak
coils L1 and L2 for maximum signal in car radio.

Sentry Manufacturing Co.
Box 12322, Oklahoma City, Okla. 73112

U
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payable to Sentry Mfg. Co.

Name.

000000000000 0000000000000 (Ul HEREeooooes 0000 scccosocccccoce

FREE PRINTED CIRCUIT ‘BOARD: SENTRY HiBANDER

Please send the Free Printed Circuit Board for the VHF Police Converter as described
in the July/August 1968 issue of ELEMENTARY ELECTRONICS.

Please send the Sentry parts ‘package and the Free Printed Circuit Board for the VHF
Police Converter. | am enclosing a check or money order for the sum of exactly $19.50,

THIS FREE OFFER IS NOT VALID UNLESS ACCOMPANIED BY THIS COUPON
Photostats, Xerox copies, etc., cannot be accepted! -

m

N

Address

City.

State Zip

000000000000 000000000000000°
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Sorry, Free Offer expires September 1, 1968
ooooooooooooooooooooooooooooooooooooooooogoooooooooooooc
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When used with a VTVM,
this handy probe

will get you squared away
with root-mean-square signals
"at megaHertz frequencies

By Bill Britton

Unless you're fortunate enough to own
an RF voltmeter, your measurements of
the RF output of a CB transceiver or RF
drive voltages in a ham transmitter must be
taken with a standard VTVM. This is
equipped with an RF probe—a diode detec-
tor which converts the RF energy to a meas-
urable DC value.

Unfortunately, many of the RF probes
available, as well as the low-cost probe Kits,
simply indicate the RF voltage in terms of
peak voltage (generally only the positive part
of the waveform). The technician must go
through the “rms equals 0.707 of the meter

. reading” routine before he can compare his
measurements with the circuit’s specified RF
voltages—usually given in terms of rms.

Why RMS? AC and DC are basically two
ways of delivering energy. Unlike DC, AC
is fickle. AC values are constantly changing
from zero to peak to zero, over each half-
cycle. While the amplitude of a DC voltage
remains constant, AC voltages are a series
of instantaneous amplitudes which vary ac-
cording to frequency.

When dealing with power and work (not
electrical energy itself, but what it can do
in a circuit), we have to measure a voltage
that is steady. An ordinary power line may
measure 24 V or 141 V at a particular in-
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stant, but 117 V is the rated effective voltage

that is generated at the power station. In
other words, it is the steady AC equivalent
to DC. It indicates the overall effect of the
varying amplitudes.

This effective AC voltage (see Fig. 1)
is a must for anyone working with AC cir-
cuitry. Peak voltages are important to know,
because the components in a circuit must
have large enough ratings (tolerances) to
handle such high values. But when you are

‘working with operating voltages, it is the

effective (rms) voltage which must be meas-
ured. (The rms, or root-mean-square con-
cept, is simply the mathematical way of deal-
ing with power when you sum all the instan-
taneous AC amplitudes.)

While most VTV Ms are calibrated to read
rms values of low-frequency AC, RF signals
are a different matter. The RF probes needed
to rectify the high-frequency AC often do
not give an indication of the effective (rms)
AC input. Since it’s just as easy to use a
probe that directly indicates the rms value,
you can skip the pencil-pushing needed for
peak-to-rms conversions. In just an hour or
so, you can build a professional rms RF
probe that costs less than $3.50.

Looking Inside. The rms RF probe con-
sists of only three components, as shown
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in Fig. 2. Where’s the filter capacitor? In
the shielded cable going to the VTVM. The
capacitance between the “hot” and shield
conductors of a 3- to 5-ft. length of cable
provides the filter capacitor.

The actual electrical circuit is shown in
Fig. 3. Capacitor C1 serves to block any
DC voltage that might be present in the
circuit from appearing across diode DI.
D1 rectifies the RF appearing across it, and

R1 and the cable’s capacity (that’s C2) com-

bine to filter the rectified RF to a smooth DC.
Normally, an RF filter of this type pro-
duces a charge across C2 equal to the peak
value of the applied RF. However, R1l’s
value has been selected so that it is part of
the VIVM’s input voltage divider; thus, the
DC equivalent of the RF’s rms value appears
at the meter’s input terminals and the meter
indicates the rms value of the waveform.
The value of R1 given in the Parts List
is valid only for an 11-megohm VIVM (10
megs in the meter divider and 1 meg in the
DC probe). While R1’s value is not the
exact resistance required, it's an easily ob-

" tainable value and will result in 5% accuracy
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—which is close enough. (You cannot ob-
tain the required 5.5 megohms.)
Construction. The RF probe shown is
built in a Keystone model 1810 probe kit,
which includes the housing, shield, perfo-
rated wiring board, terminals, 4nd test prod.
Drive a terminal into the front end of the
wiring-board strip—the end without the at-

tached solder terminal, allowing sufficient -

area at the front end of the wiring board so
that the entire body of capacitor C1 is against
the board. Then, after adding two more ter-
minals, install R1 and D1 between the termi-
nals as shown. Diode D1 is shown with the
usual probe polarity, the cathode “grounded”
to produce a negative meter reading. If you
prefer a positive voltage reading, simply re-
verse D1’s connections.

The connecting cable should be three to -

five feet long. Ordinary shielded cable ap-
proximately 0.25-in. in diameter will do. In-
stall a connecting plug to match the VTVM

‘DC input jack on one end. Strip off about

2 in. of outer insulation from the free end,

and pull the center conductor through the

shield at the edge of the outer insulation.
Pass the shield through the hole in the
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Fig. 1. Graph indicates relationship between average,
effective, and peak values of AC as it goes through
one-half of cycle. One ampere of rms AC will produce
same heating effect in o load as one ampere of DC.
Thus, rms AC value functions like steady DC current.

solder terminal attached to the wiring board,
and solder. Connect the cable’s insulated cen-
ter conductor to R1. Then connect DI’s
grounded end to the solder lug.

If you are going to use the RF probe above
’54 MHz, connect an 8- to 10-in. flexible
ground lead to the solder lug. Then connect
*an alligator clip to the free end of the ground
wire. If you have no need for measurements

SHIELD
PROETIP o m L
< IC
=
OPTIONAL
GROUND

Fig. 2. RMS RFer is divided info three parts (C1, D1,
and R1). Ground lead is for use above 54 MHa.

above 54 MHz, you can dispense with the
ground wire and use the VIVM'’s regular
ground test lead.

Before final assembly, check that the
probe’s case is on the cable between plug
and the wiring board. It's OK? Then slip
the shield over the wiring ‘board, fold the
solder terminal flat against the shield, and
solder. Slide the probe case over the shield.
Finally, slide the end cap with the test prod

I ' -
R1
il . N
— T >
RF INPUT "o A

¥
~ B ~ /J\(SEE TEXT)

* . y

- )

Fig. 3. Filter capacitor C2 is capacitance between
connecting cable’s center (hot) and shield conductors.
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Since test probe kit includes all necessary
hardware and materials, rms RF probe requires
only the purchase of resistor, diode, and
capacitor shown at lower right. Consult Parts

- List for the few extras relating o your VTVM,

PARTS LIST FOR RMS RFER
C1—500-pF, 1-kV disc capacitor
: D1-—Diode, TN60 or TN70A (see text
! R1—5,100,000-0hm, 1, -watt resistor {5 %)
- 1-—Keystone model 1810 test-probe kit
Misc.—Shielded cable, plug to match VIVM in-
put, solder, wire, etc.

—_—
% N 5 {The Keystone 1810 probe kit is available for
S—— $2.00 prepaid from Custom Components, Box
M 352, Alden Manor, Elmont, N.Y. 11003. N.Y.
State residents add appropriate sales tax.)

'

in place over the free end of Cl, and screw
the test probe together.

Using the RF Probe. The RF probe can
be used on any circuit containing DC up to
the voltage rating of Cl. If Cl is rated at
Completed detector, ready for application of shield | 1Y (e el Gl viem cam plece i

and case. At least three terminals (plus solder probe dClOss any DC circuit up to .1000 V.
terminal) should be used fo tie down component leads. 1 he maximum RF (AC) voltage will be de-

Slide shield over wiring board up to
solder terminal, fold terminal flat
against the shield, then solder it.
Now you can slide probe case

down over the whole assembly.

T Coom e . termined by diode D1—25 V for a IN60
: and 100 V for a IN70A.

To measure RF up to about 54 MHz, sim-

: ply connect the probe to your VIVM’s DC

== input jack and connect the VTVM’s ground

oot S : lead to the test circuit’s ground. From 54

7o complete probe, screw test prod into end cap that Bl Gu, S5 B EIebs grebill o5 cpldind

fastens fo case with two machine screws. For snug previously. The meter reading will be the
connection, ¥-in. grommet secures cable af other end.  rms value of the RF voltage. =

-
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Learning

- electronics
at home

_is faster,
easier, more

GET A FASTER START IN THE
COURSE YOU CHOOSE WITH NRI'S
REMARKABLE ACHIEVEMENT KIT

When you enroll with NRI we deliver to your door
everything you need to make a significant start
in the Electronics field of your choice. This re-
markable, new starter kit is worth many times
the small down payment required to start your
training. And it is only the start. .. only the first
example of NR!’s unique ability to apply 50 years
of home-study experience to the challenges of
this Electronics Age. Start your training this
exciting, rewarding way. No other school has any-
thing like it. What do you get? The NRI Achieve-
ment Kit includes: your first set of easy-to-un-
derstand “bite-size” texts; a rich, vinyl desk
folder to hold your training material in orderly
fashion; the valuable NRI Radio-TV Electronics
Dictionary; important reference texts; classroom
tools like pencils, a ball-point pen, an engineer’s
ruler; special printed sheets for your lesson an-
swers—even a supply of pre-addressed envelopes
and your first postage stamp.

interesting with new achievement kit

Only NRI offers you this pioneering method of
“3 Dimensional” home-study training in Elec-
tronics, TV-Radio ... a remarkable teaching idea
unlike anything you have ever encountered.
Founded more than half a century ago—in the
days of wireless — NRI pioneered the “learn-by-
doing’”” method of home-study. Today, NRI is the
oldest, largest home-study Electronics schoel,
The NRI staff of more than 150 dedicated people
has made course material entertaining and easy
to grasp. NRI has simplified, organized and
dramatized subject matter so that any ambitious
man —regardless of his education—can effec-
tively learn the Electronics course of his choice.

'DISCOVER THE EXCITEMENT
OF NRI TRAINING

Whatever your reason for wanting knowledge of
Electronics, you'll find the NRi “3 Dimensional”
method makes learning exciting, fast. You build,
test, experiment, explore. Investigate NRI train-
ing plans, find out about the NRI Achievement
Kit. Fill in and mail the postage-free card. No
salesman will call. NATIONAL RADIO INSTITUTE,
Electronics Division, Washington, D. C. 20016
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ELECTRONICS COMES ALIVE
AS YOU LEARN BY DOING WITH
CUSTOM TRAINING EQUIPMENT

Nothing is as effective as learning by doing.
That's why NRI puts so much emphasis on
equipment, and why NRI invites comparison with
equipment offered by any other school, at any
price. NRI pioneered and perfected the use of
special training kits to aid learning at home. You
get your hands on actual parts like resistors,
capacitors, tubes, condensers, wire, transistors
and diodes. You build, experiment, explore, dis-
cover, You start right out building your own pro-
fessional vacuum tube voltmeter with which you
learn to measure voltage and current. You learn
how to mount and solder parts, how to read sche-
matic diagrams. Then, you progress to other ex-
perimental equipment until you ultimately build
a TV set, an actual transmitter or a functioning
computer unit (depending on the course you se-
lect). It's the practical, easy way to learn at
- home—the priceless “‘third dimension’ in NRI's
exclusive Electronic TV-Radio training method.

SIMPLIFIED, WELL-ILLUSTRATED
"BITE-SIZE” LESSON TEXTS
PROGRAM YOUR TRAINING

Lesson texts are a necessary part of training, but
only a part. NRI's ““bite-size’’ texts are as simpli-
fied, direct and well-illustrated as half a century
of teaching experience can make them. The
amount of material in each text, the length and
design, is precisely right for home-study. NRI
texts are programmed with NRI training kits to
make things you read come alive. As you learn,
you'll experience all the excitement of original
discovery. Texts and equipment vary with the
course. Choose from major training programs in
TV-Radio Servicing, Industrial Electronics and
Complete Communications.
Or select one of seven spe-
cial courses to meet spe-
cific needs. Check the
courses of most interest to
you on the postage-free
card and mail it today for
your free catalog.

Available Under
NEW
Gl BILL

If you served since
January 31, 1955, or
are in service, check Gl
linein postage-free card.

custom training kits “bite-size”texts

JuLy-AvucusTt, 1968
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By Jack Schmidt

‘., .. furthermore, 1 distinctly

remember mailing my check . ..”

80

“Wha'da you mean, you thought
it was something on your stereo?”’

“This must be the guy who's
complaining about ipterference."”

3
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PUTTING
THE IONOSPHERE
TO WORK

Want to look over the HRorizon? The ionosphere

can bend a signal and send it around the globe —
just what the military wants most!

By Len Buckwalter, K1IODH

herever you're located on the
globe, chances are that hun-
dreds of radio signals are striking this
page as you read it. (For proof, you need
only a shortwave receiver that'll picx
up the high-frequency band of 3 to 30
MHz.) Most of the incoming signals
you'll hear won't be from local stations.
instead, they'li arrive from points
around the earth--from hundreds of
international broadcasters, a multitude
of hams and CBers, and a myriad of
military and communications services

The invisible bridge supporting this

volume of long-range redio traffic is
the ionosphere. As detailed in an

earlier article (see ELEMENTARY .‘:
ELECTRONICS, May-June, 1968),it ~
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shapes up as an umbrella of ionized
gas that shrouds the earth®with elec-
trical layers that can bounce signals
over great distances. Created and con-
trolled by the sun, the ionosphere faith-
fully follows a daily and seasonal
change—and also writhes with contor-
tions curing the 11-year sunspct cycle.

Libraries of information compiled
over 50 years tell of its past behavior
and predict its future. Yet there re-
mains much that is mysterious about
the ionosphere. So crucial is the region
to communications on earth and in
outer space that scientists assauit the
ionosphere daily to understand more of
its curious action.

For years the (Continued overleat)
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Most productive key method of probing
the ionosphere has been the ionosonde. This
device is a combined transmitter and receiver
that fires a burst of radio energy skyward,
then records the time of the returning echo.
Working like radar, the ionosonde explores
the ionosphere’s profile, which emerges as a
series of layers that begin about 50 miles up
and continue to heights of about 250 miles.

Today, scientists are armed with a battery
of new techniques. Orbiting satellites dip in
and out of the ionosphere and report back
their findings. Rockets arc through the lay-

-

Fig. 1. In ship-fo-shore “transmission link, radio signal
from ship bounces off ionized trail left by meteor. -

ers, spraying them with chemicals or buffet-

ing the region with high explosives. The re-
sult of all this activity is a picture of the ion-
osphere that’s far more complex than the
simple layer-cake concept contrived back in
1925. In this article we well examine the ion-
osphere’s stranger behavior, and look at new
theories that attempt to explain its action.

The Scatter Matter. Early investigators
spent most of their time mapping the dis-
tinct electrified layers of the ionosphere. And
we now have a reasonably clear picture of
the three main regions—D, E, and F—which
represent altitude levels where electrons, en-
ergized by the sun, tend to thicken in the
upper atmosphere. They account for the rea-
son signals in the high-frequency region of
3 to 30 MHz reach up skyward and deflect
back to earth. A signal entering these levels
is simply refracted, much like a ray of light
passing through a lens.

As detailed in our earlier article, the angles

are often just right for signals to take off,
bounce from a layer, then return to earth
thousands of miles away. This action alone,
however, could not explain why VHF signals
—which lie between 30 and 300 MHz—
would also take flight and propagate over
great distances. It had been proved countless
times that VHF signals normally penetrate
the ionospheric layers with hardly a bend.

To explain this curious action, scientists
theorized the existence of “scatter.” Smooth,
distinct layers certainly do bend high-fre-
quency (HF) signals and scarcely affect
VHF. But the ionosphere, as a physical real-
ity, doesn’t conform to that serene image. It
is hit by turbulence from wind shear at its
lower reaches and often attacked by debris
from outer space.

These and other irregularities in the iono-
sphere hold the secret of returning VHF sig-
nals. Though the exact process is still un-
known, somehow the signal smacks into an
irregularity and ‘“scatters.” Most of the en-
ergy is absorbed, but a tiny portion wriggles
back to earth. Despite this huge energy loss,
two important communications systems are
based on scatter techniques. The first one
begins like a story on flying saucers.

Visitors from Outer Space. The iono-
sphere is so crowded these days that scientists
were delighted to find they could literally
hitch a ride on a falling star. It began back
in World War II, when radar was in its in-
fancy. Somehow, radar signals were bounc-
ing from targets that didn’t exist. The ion-
osphere couldn’t be the culprit—since radar
signals are extremely high in frequency, they
supposedly penetrate the ionosphere in a
fairly straight line. Yet no one could deny
confusing signs on the radar screen. These
signals were really from unearthly visitors.

Fig. 2. With'scatter, most of signal passes through
ionosphere, irregularities return some signal fo earth.
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Fig. 3. Recording of radio signal on
single frequency over troposcatier

link. The variations show clearly
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Millions of tiny meteors careen into the
top of the earth’s atmosphere every 'day.
Searing friction ignites.them into a fiery gas.
As the meteors burn, they leave behind a
miles-long trail of ionized gas. That trail of
electrified particles can act as a temporary
electrical mirror, able to bounce back VHF
signals that normally penetrate the iono-
sphere.

Beyond 30 MHz, the electromagnetic
wave penetrates the normal ionospheric lay-
ers with only rare bounce-back to earth. But
a meteor trail, it was found, can return sig-
nals higher than 100 MHz. An artist’s con-
ception of how a meteor trail deflects the
signal is shown in Fig. 1. The dabs of light
at the top represent ionized trails that form
at heights of about 60 miles above the earth’s
surface. (They share the same region with
the ionosphere’s E layer).

The life of the trail may be a fraction of
a second, though some last more than a
minute. The meteor gas is quickly dissipated
by winds, and the electrified particles are
rapidly absorbed in the ionosphere. This vari-
ability keeps meteor-trail communications in
the category of a “weak-signal system.” But
since it opens a broad, new highway for
long-range traffic outside the crowded high-
frequency bands, researchers have worked
out some remarkable innovations.

Boeing, for example, has done consider-
able work with meteor trails. Their tests
prove that 50-MHz signals can be sent and
received regularly at distances up to 1000
miles. Since such signals are relatively free
from ijonospheric disturbances, they’re prov-
ing especially attractive for military commu-
nigations.

In the practical meteor-trail system, the
sky is first probed for a meteor “burst”—an
electrically “hot” region. If the pathway
seems promising, data is transmitted and re-
ceived at high speed until conditions start to
fail. It's a hit-and-run system, but one that
averages out for reliable communications.

Troposcattering. Another scatter system
now relieving traffic in the ionosphere uses
the troposphere. Beginning at the earth’s sur-
face and rising to about 10 miles, it’s the

JuLy-AucusT, 1968

“weather” layer of the earth. Though tem-
perature, humidity, and air pressure hardly
affect signals up to about 30 MHz, the pic-
ture changes at higher frequencies. As signal
frequencies become higher, the transmissions
are increasingly susceptible to climatic
changes. The exact mechanism is not yet

. completely understood, but scientists suspect

that the boundary existing between huge
blobs of air which differ in density can “scat-
ter” radio waves and return part of the en-
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Fig. 4. Relay station built by Navy Seabees at Chu
Lai, South Vietnam has powerful dish antennas. They
are a link to similar station at DaNang, 52 miles away.

ergy to the ground (Fig. 2). This method
has been exploited since the early 1950s to
send and receive signals of extremely high
frequency (microwaves) around the earth’s
curve. But troposcatter has its problems.

Fading is severe on a troposcatter link, as
revealed in Fig. 3. The signal takes a roller-
coaster dip in strength several times every
second. In ten minutes of reception there
may be 2000 fades and many instances
where the signal is lost completely.

One solution has been to use brute force.
The transmitter pours extremely high power
into a highly directional antenna, so enough
signal usually gets through to the receiving
end. Navy Seabees recently built such a sys-
tem in South Vietnam, using the powerful
dish antennas shown in Fig. 4. That installa-
tion transmits signals through the tropo-
sphere to a similar station 52 miles away.

Troposcatter systems are operational, but

. they’re heavy. Even a small system weighs

about 2000 pounds. It hardly meets the de-
mands of military services for a highly mo-
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bile’ instrument that can dart around a fast-
changing battlefield. And flexible communi-
cations over a 35- to 150-mile range simply
are not practical with telegraph lines (which
can be cut), or with normal microwave sig-
nals (which can’t follow the earth’s curve).

A new Bell Aerosystems setup, though,
trims size to where a small crew can set up a
complete troposcatter link anywhere in less
than an hour. It weighs upder 500 pounds,
including the antenna.

The trick to slash size is a kind of signal
coding that dodges the fades. let’s say a
word (about one second in duration) is
spoken into the microphone. In the equip-
ment, it’s broken into some million electrical
bits. The pieces are distributed over a num-
ber of different radio frequencies for trans-
mission through the troposphere. Since dif-
ferent frequencies tend to fade at different
rates, chances are that a fair number of
pieces ultimately get through. The bits are
then reconstructed (decoded) at the receiving
end into the original word.

This system is reminiscent of “diversity”
reception, where two antennas feed a single
receiver. When the signal fades in one.an-
tenna, there’s a- good chance it’s strong in
the other. The receiver senses less net fading.
The Bell Aerosystems troposcatter technique
uses computer-type techniques to achieve a
similar result.

Watts Up? Communication via scatter
techniques is becoming so important that the
U.S. Government continues to keep it under
close scrutiny. A high-power radar installa-

Fig. 5. Upper reaches of ionosphere are studied with
antenna having 1024 dipoles. It is part of 4-acre array.

-

tion like the one in Fig. 5 has detected scat-
tering effects as high as 400 miles up. The
antenna system consists of more than 1000
dipoles fed by a transmitter capable of de-
livering 6 million watts of power at a fre-
quency of 41 MHz. The returning echoes are
measured by the ionosonde seen in Fig. 6.

The huge antenna array in Fig. 7 is de-
signed to investigate, the phenomenon of
backscattering. Here the signal actually

boomerangs from transmitter to receiving
point and back to transmitter) Both irregu-
- larities in the ionosphere and scattering from
“the ground at the distant stations are responsi-
ble for the signal’s round trip. In one experi-

Fig. 6. Engineer prepares to place ionosonde in opera-~
tion. Camera records ionograms fo allow further study.

ment (Fig. 8), a signal burst is transmitted
from a site in Colorado at a low angle toward
the ionosphere. It scatters and returns to
earth somewhere on the East Coast of the
U.S. Then, the wave scatters back to the
Colorado location.

Once such scattering signals are more
completely understood, they’ll be exploited
for more than just communications. One ap-
plication is a long-distance radar that can
“see” over the horizon. Another is a method
to map or explore a remote point on the
earth by interpreting the echoes returned by
the ground scattering effect.

Topside Signals. While ground-based
investigation of the ionosphere continues, the
topside sounder is coming into its own,
Rockets and orbiting satellites provide a
convenient platform for studying the iono-
sphere from above. By inserting a satellite
into a highly eccentric orbit, it dips in and
out of the ionosphere as it rotates about the
earth. The procedure for a topside probe of
the jonosphere is similar in many respects to

ELEMENTARY ELECTRONICS




Fig. 7. Antennas stacked
on steel fower fire radar
signals at low angles. Re-
turning echoes permit
study of scattering effects
so crucial for operation
of long-range radar sys-
tems. These radars look
around the globe to
detect foreign objects
which might invade
American air space. Fu-
ture missile defense
systems will depend on
effectiveness of long-
range scatter radars.

using an ionosonde on the ground. The
pulsed radio wave is directed downward,
however, and the echo picked up by the
satellite receiver. The data is then transmit-
ted to antennas on the ground (Fig. 9).

These new probes are crucial to the com-
ing exploration of interplanetary space. As
we noted earlier, signals below 30 MHz are
deflected by the ionosphere during long-
range communications. The same -effect
would happen to signals arriving from a ve-
hicle in outer space. Only now they’d bounce
and return to space, never to be heard at
ground stations.

To counteract this effect, a spacecraft
could use VHF or higher-frequency signals
to obtain ionospheric penetration. But there
are limits here, too. Irregularities in the ion-
osphere might displace or scatter the signal
far from the ground station. Further, ex-
tremely high-frequency signals might even be
shielded from the ground by a heavy rain-
fall. These problems are now under study
at elaborate radar installations, like the one
in Fig. 10.

Fig. 8. Backscatter effect in long-range radars depends
on ping-pong-like bounce of over-the-horizon echoes.
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Whispering Satellites. Orbiting satel-
lites are also checking out some weird effects
long suspected to occur in the ionosphere.
One is the whispering gallery. If you've vis-
ited the nation’s capitol in Washington, you
might have experienced a similar effect with
sound waves. If two people whisper while
standing inside the dome-shape structure,”
they can hear each other from opposite sides
of the room. The weak sounds are carried

Fig. 9. Satellites will turn
the tables on us, and
measure ionosphere from
above. Here, a highly
directional antepna at
satellite ground station
picks up signals contain-
ing information about
the ionosphere above.

around the circular walls with very little loss.

A similar effect happened recently be-
tween two orbiting satellites located half-way
around the world from each other. Though
their radio frequencies would not normally
curve, somehow the signals were trapped by
layers of the ionosphere and were forced to
travel a circular route around the earth. The
ionosphere apparently forms an electronic

Fig. 10. Broadside antenna covers 25 acres near Lima,
Peru. This radar probe uses a 6-megawatt transmitter. '

“duct” that some believe may eventually
eliminate ground relay stations or prove use-
ful when solar storms wipe out normal com-
munications. Air Force scientists report that
signals also leak out of the duct at various
points and are heard by various ground sta-
tions. In one case, a satellite over the Indian_
Ocean was received by a ground station as
far away as Massachusetts.
Ethel, Fanny, Gilda, Karen, Martha.
One of the more dramatic efforts by scien-
(Continued on page 106) -
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Key 1o new bus-idzntificafion system is special
FM transmitter. Once installed in each and
every bus, fransmitter emis signal identifying
bus, its locction, and route it is traveling.

Recdside unit picks up signal whenever bus passes
within 50 feef. Signal is fhen transmitted over
ordinary tfelephore lines to computer confrol
center where information can be displayed via
teleprinter, wall panel, or video screen. Data can
afse be stored in computer for future reference.

Keeping tabs on a bus as it meanders its
weary way through congested city streets
is the primary function of a versatile, all-
electronic system developed by Sylvania
Electric. Basically, the system calls for
equipping each vehicle with a limited-range
data transmitter operating on 200-210 kHz.
As the bus travels its assigned route, it passes
permanent wayside receivers mounted on
utility poles or buildings. Information auto-
matically sent to the receivers identifies the
bus, its route, and its location.

Converted to digits and relayed to a “data
concentrator,” the signals are then passed to
a centrally located computer, which is pro-
grammed to signal any variations from
schedule which fall outside of predetermined
tolerances. A wall map traces the course of
each bus and, by means of different colored
lights, indicates whether a bus is ahead of,
behind, or smack on schedule.

What about emergencies? Simple. When
an emergency occurs, a bus operator can call
either supervisor or maintenance at the touch
of a button (see photo above). And a police
emergency beacon, activated by a hidden
footswitch, is intended to take care of situa-
tions supervisors and maintenance personnel
don’t handle. —Robert Levine

ELeMENTARY ELECTRONICS
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DIAL-A-LIGHT
TELEPHONE

Rather dial than switch? Here’s a telephone with a twist
that’ll really turn you on! By Art Trauffer

Standard lamp socket
(without switch) is
mounted on pipe that is
8 in. long and has

Ve NPT threads. Aftfer
figure-8 bracket is
made and clamped on
phone, pipe is soldered.
into eye. Note extra
hole for handset cord.

JuLy-AucusT, 1968

People are constantly showing off new
and unique ways to construct furniture.
When browsing around in the rummage
shops of the big city or in small country
stores, they pick up odds and ends that later
turn into the conversation pieces we all hear
about.

Old steering wheels off long-forgotten
boats are covered with glass, and voila—a
cocktail table with more class than anything
you can find at a Playboy Club. Old bottles
become lamps, flower vases, or even radios.

With antique phones the latest craze (just
don’t let the phone company know you’ve
installed one), here’s a project that will put
a light in your eye as well as on your favorite
table. And if you’re careful with the power
cord, it won’t get you in any trouble, either.

An elegant solution to your lighting prob-
lem is offered by our Dial-A-Light Tele-
phone. Instead of having to listen to a noisy
and irritating snap every time you reach for
the switch, now you can grab your foot-
candles by merely dialing a digit. And in-
stead of getting the operator or a dial tone,

you have a soft beam of light anxious to .

flatter every room in your house.

By turning the dial back to its starting
point, you extinguish the glow and wish all
a good night. And you do so with no noise,
no bothersome click—just a natural motion
that you do many times a day.
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French Touch. Heart of the Dial-A-Light
lamp is the Western Electric #202 French
telephone. It has an oval base and came into
use when the old, upright (candlestick)
phones were phased out of operation. A
partial list of dealers who sell these semi-
antique phones is included in the Bill of
Materials; our photos show how well this
phone adapts to modifications.

Whereas previous projects have required

that the receiver be lifted off the hook to
turn on the lamp, the Dial-A-Light makes
it easy. The lamp goes on when you dial
number one, and goes off when you turn the
dial counterclockwise.
. To begin construction, first remove the
two screws that hold the bottom cover to the
base. Remove all the hardware and wiring
not needed for your Dial-A-Light.

The photographs and first diagram show
how the lamp support is secured to the

T NPT THREADS

iR
=)
i

IN. PIPE, STEEL OR !
BRASS, ABOUT 8 IN. LONG

s

8

L
4

+ IN. PIPE GOES
THROUGH HERE (TOP VIEW)

.

CORD TO 117VAC
LINE
(SEE PHOTO)

LARGE RUBBER GROMMET ——=

/ff PHONE CRADLE

SOLOER ALL AROUND
(TOP AND BOTTOM)

FIGURE-8 BRACKET BENT
FROM + IN. DIA. IRON RCD

phone. Both the 8-in. length of pipe and the
figure-8 bracket should be painted black to
match the phone. The lamp socket needs no
switch. .

Mount the figure-8 bracket to the phone
first. A ring-nut holds the phone cradle to
the base, and this must be tightened securely
when the bracket is mounted. Make sure the
bracket is at a right angle to the base, and
use plenty of solder when joining the pipe
to the bracket.

Decor Cord. The headset cord is simply
for decoration, but boring an extra hole for
it is certainly worth the effort. Rubber
grommets will ensure a snug fit for the cords,
and, in the case of the power line, the
grommet will ensure complete insulation
from the metal body.

The last two diagrams show the wiring of
your Dial-A-Light. One pull-apart power
cord does the whole job. Measure a length
of the cord carefully, so that you will have
no trouble leading it from the lamp socket,
through the pipe, and into the base of the
phone. All connections are made in the
base.

Note that the power cord goes through the

STANDARD BRASS LAMP
SOCKET (NO SWITCH)

Exploded view shows how to secure
lamp support to phone. Affer
painting the steel or brass pipe
black to match phone, cover
power cord with fape, run it
through pipe, strip the leads, and
attach to terminals of socket.
Then screw socket to pipe. Make
figure-8 bracket from iron rod
(Vs in. dia.) and mount it by
screwing phone cradle down
through large loop into base of
phone, using ring-nut. The small
eye should be aligned
perpendicular fo base; pipe is
then soldered into eye.

1,
nf

B
&
4
sl wR

i RING-NUT HOLOS PHONE o
M =TT CRADLE TO BASE
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BOTH CORDS GO THROUGH
RUBBER GRONMET ON
REAR OF PHONE BASE

L]

SOLDER LEADS TO
LUGS ON LEAVES

117VAC PLUG

SOLDERLESS
CONNECTOR

USE THE TWO LEAVES
THAT CLOSE WHEN YOU OIAL
NUMEER 1, AND OPEN AGAIN
WHEN DIAL IS TURNED COUN-
TER CLOCKWISE

SWITCH ON REAR OF DIAL
INSIOE PHONE BASE ~—~

Cuf power cord so there is enough lead to reach
from lamp socket fo base. Solderless connector joins
one lead from line cord and one trom lamp; two
remaining leads connect across dial switch.

same grommet twice. One lead comes in
from the terminals of the lamp socket, and
the other is led out to a convenient wall
outlet. Covering the leads inside the phone
with extra insulation will guard against a

KNOT

BORE HOLE TD
PASS HANDSET
CORD

Interior of phone base shows how
to make connections fo dial. Leads
are soldered directly to lugs on
leaf of switch. Choose the two
leaves which close when you dial
number one and open when dial is
returned fo its original position.
Felt or some other material placed
under the finger-stop should

keep dial from slipping back.

CORD TO HANOSET

COVER LEAD WITH
TAPE T0 PROVIDE
EXTRA INSULATION

SOLOER LEAD TO
LUG ON_LEAF OF
SWITCH

NOTE:

Wes elti @ kB 1

possible short-circuit inside the case.

The switch which'is actuated by the dial
is used to turn the lamp on and off. Select
the two leaves of the switch that close when
you dial number one and open when the dial
is turned counterclockwise.

Solder your leads directly to the lugs on
the leaves of the switch. And don’t forget
to use electrical tape to insulate them.

On And Off. Now for the $64 question:
when you dial number one to turn on the
lamp, how do you make the dial stay there?
The author solved the problem by cementing
a small piece of felt under the finger-stop
on the outside of the dial. This frictton
against the dial holds the dial until you push
it counterclockwise to turn the lamp off.

This solution should work for you. Ex-
periment for best results, and you may even
figure out a better way of doing it. Also,
you have a free hand when selecting the right
shade to clip on to the lamp bulb.

If you prefer to finish the phone in some
other color than black, do this before you
start to make it into a lamp. Then watch the
conversation start to fly. L]

RING-NUT HOLDING
PHONE CRAOLE TO
PHONE BASE

RUBBER
GROMMETS

SOLDERLESS
CONNECTOR

CORD TQ 117VAC
LIHE

COVER LEAD WITH
TAPE TO PROVIDE
EXTRA INSULATION

SOLDER LEAR TO
LUG O LEAF OF
SWITCH

REMOVE ALL OF THE ORIGINAL HARDWARE AND WIRING
INSIOE THE BASE THAT IS NOT NEEOED'

BILL OF MATERIALS

1—Western Electric #202 French-style tele-
phone (see listing at right) Coa

1—Brass-shell standard lamp socket (without
switch)

1-—8-in, length of iron or brass pipe (Va-in.
dia.)

1——=6-in. length of iron rod (V-in. dia.) for
figure-8 bracket

1—Length of zip cord, with plug

Misc.—Solderless connector, electrical tape, rub-
ber grommets, lamp bulb, clip-on lamp shade,
solder, etc.

WHERE TO GET WE #202 PHONES

Billard, 21710 Regnort Rd., Cupertino, Calif.
95014

Continental Telephone Supply Co., Inc., 49 W.
46th St., New York, N.Y. 10036

Delta Electronics, Box 2262, Dallas, Texas

Ora Mordacre, 555 S. Harbor Blvd., Anaheim,
Calif. 92805

Telephone Company, Turtle Lake, Wis. 54889

Telephone Engineering Co., Lincoin Bidg., Simp-
son, Pa. 18407

Telephone Repair & Supply Co., 1760 Lunt Ave.,

Rogers Park Sta., Chicago, lil. 60626

Jury-Avucust, 1968
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Pity the flight engineer who must dump
some gunsights to make room for an air-
borne radar. But dump he does, for radar
systems have long been overweight and ever-
sized. Now the day of reckoning is here.

Up to now, not only did vacuum tubes and
power supplies eat up space, but mechanical
gizmos like motors and gears were needed
to rotate heavy antennas. These have always
spelled disaster; they break down with fright-
ening regularity.

This size/weight barrier has now been
overcome with the help of a miniature radar
module developed by Texas Instruments. It’s
a solid-state 3 x 1 x Y42-in. package that fits
into the palm of your hand.

{World’s
Tiniest

The module contains a transmitter, re-
ceiver, and antenna, so each unit is a radar
set by itself. The shrinkage was made pos-
sible by using integrated circuits. In the
midst of gold circuit paths, two tiny specks
are responsible for the signals generated.

The big problem was to duplicate the scan
of a moving antenna. TI solved the problem
by hooking up 604 modules into a matrix
that transmits signals according to a pre-
determined pattern. The matrix is called a
phased array; it allows the radar to scan the
horizon electronically.

This duplicates the effect of a rotating an-
tenna, and makes for a radar that, next to
a bat’s, just might be the smallest ever.

Microelectronic . radar modules
plugged into a prototype Air
Force . radar system ‘do away
with heavy and hulky. rotating
antenna systems. Over 600 mod-
vles fit into this strange array.

ELEMENTARY ELECTRONICS
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TEST GEAR

HEATHKIT IM-17
Solid-State, High-Impedance

Volt-Ohm-Milliammeter

he Heath IM-17 Solid-State Voltmeter is

perhaps the first successful attempt to
combine the high input impedance of the
VTVM with the portability of a VOM at
VOM prices. While there have been battery-
powered VIVMs in the past, the battery
death rate was very high simply because
vacuum tubes were used. On the other hand,
because the IM-17 is all solid-state, just two
low-cost, more-or-less standard batteries pro-
vide several months of dependable service,
even under heavy use.

The IM-17, priced at $19.95, is what is
termed a utility meter, meaning that its
ranges and features are intended primarily
for the handyman or experimenter, rather
than for lab use. For example, four DC
volt ranges cover 1 to 1000 volts full scale
in a 1:10 decading. Since the meter scale
can be read accurately down to 1/10 of the
total scale, the minimum dependable DC
voltage reading is 0.1 volt.

JuLy-AvucusT, 1968

There are also four AC volt ranges, again
with 1:10 decading. Lowest AC range is 1.2
volts, so lowest dependable AC volt reading
is again 0.1 volt.

Four resistance ranges provide Rx1 ohm
to Rxl megohm, with 10 ohms at center
scale.

Four And Three. A zero and ohms ad-
just are provided, as well as an on-off and'
probe polarity (+, —) reversal switches.
Three test leads are provided: Common, AC-
Ohms, and DC. When the meter is set to
off, a short-circuit is connected across the
meter movement to damp the meter, thereby
preventing the pointer from swinging when
the meter is transported. A plastic utility
case is an integral part of the IM-17.

While the 1M-17’s DC input impedance is
11 megohms (the same as that of most
VTVMs), its AC input impedance is 1 meg-
ohm—high, but not equal to that of a
VTVM.

Heart of the IM-17 and the device that
provides the 11-megohm input impedance is
a Field Effect Transistor (FET), used as a
source-follower input amplifier. Since the
FET'’s input impedance is in the order of
several thousands of megohms, the IM-17’s
DC input impedance is equal to the resist-
ance of the 11 megohm DC voltage divider
(selector switch). For AC measurements a
diode is used ahead of the FET, and a dif-
ferent voltage divider comes into play—
one with only I megohm total resistance.

Unbalanced Bridge. Figure 1 shows
how the meter and FET works. The DC
input is fed through a probe with a 1-meg-
ohm isolation resistor to a voltage divider.
The output of the voltage divider is fed to
the high-input impedance FET, which in
turnidrives a two-transistor meter bridge am-
plifier. Q2’s bias is determined by QI, the
FET, while Q3’s bias is a fixed value. Hence,
a signal fed to Q1 changes the bias on Q2,
thereby unbalancing the meter bridge, caus-
ing the meter pointer to rise upscale.

For AC voltage measurements, a voltage
divider and a diode rectifier are connected
ahead of the DC voltage divider. (The AC
and DC dividers are ganged, so they-are set
as one.) The diode rectifier is a simple half-
wave unit which rectifies only the positive
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part of the AC waveform, and the meter is
calibrated to indicate the rms value of sine-
waveform. When complex waveform is ap-
plied, the meter reading is naturally inaccu-
rate (as is that on other service grade me-
ters). The ohmmeter is straightforward.

ISOLATION
RESISTOR

Fig. 1. Simplified

circuit of Heath IM-17.
Diode D1 rectifies AC
input; diodes D2 and D3
protect FET from over-
load. In operation,

DC voltage ot Q1's gate
changes bias on Q2,
thereby unbalancing
Q2/Q3 bridge. Degree
of unbalance is read

on M1, ’

The IM-17’s 4% -in. meter scale has but
four highly legible scales. The top scale is
for resistance. The second scale (black)
serves for all DC measurement. The third
scale (red) is for all AC ranges except 1.2
volts. The last scale (also red) is for 1.2
VAC. .

Building The Kit. The assembly is rather
simple, and is at most a one- or two-evening
project. Except for the meter, front-panel
controls, and switches, all components mount
on a small printed circuit board which has

o OHHS ADJUST

PC BOARD

RANGE SWITCH

Bulk of IM-17's circuits are wired to PC board,

_ which is then mounted on back of range switch.

Switch and meter terminals support PC board.
®

an anti-solder-run coating. Somewhat un-
usual for kit PC boards, the printed circuit
wiring is rather heavy, ensuring that the use

~of a high wattage soldering iron will not
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destroy the PC wiring. Even so, an iron
rated at 50 watts or less is recommended.

While most of the final assembly wiring
is easy, a few wires from the range switch
are in a tight corner, so take care the solder-
ing iron doesn’t melt a few other wires.

Calibration. The user need make only
three calibration adjustments: AC cal.,, DC -
cal., and bias. The DC and bias adjustment
is made using the internal battery as the
voltage reference; the AC adjustment uses
the power line as the reference. The result is
that calibration is a very easy procedure,

Performance. The IM-17 is phenomen-
ally stable as far as zero set stability is con-
cerned; it even exceeds that of some lab-
grade solid-state VOMs we have used. Once

User makes only three adjust-

METER
ments: AC cal, DC cal, and bias. TERMINALS

OC CAL. BIAS ADJUST

[
AC CAL.

the zero pointer position is set the zero holds
for all the AC, DC, and ohms ranges; you
can switch from one function to another

and never touch the zero-set control. The
same holds true for the ohms adjustment;

once set it holds for all resistance ranges.
The only area where you might find some
problem is in the 1:10 decading of the volt-
age range switch. For while you can read
1 or 10 volts full scale, 1.5 volts must be
read on ‘the 10-volt scale. And unfortu-
nately, the 1.5-volt point falls almost at the
bottom of the scale. (Standard service grade
instruments generally fill in the hole with a
(Continued on page 108)
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PART III—UNDERSTA“ING CAPACITORS

WHAT YOU WILL LEARN, A capacitor is another very basic but
highly useful circuit component. Since it can régulate current, as
do resistors and coils, the capacitor is used for this purpose in
most electronic and many electrical circuits. Upon completing this
chapter, you will understand what capacitors are, how they are used,
and how they are connected in circuits.

WHAT IS A CAPACITOR?

, A capacitor has the ability to store electrical energy.
Because it can do this, it is able to control the amount and
the manner in which current will flow in a circuit.

Most electronic circuits consist of a combination of only
three components—resistors, inductors, and capacitors. Each
reacts in a different way to AC and DC voltage and current.

A resistor, as you recall, controls electricity by limiting the -
flow of current. This reaction is called resistance. It affects
the flow of either AC or DC current.

* This series is based on Basic Electricity/Electronics,
&ol. 1, published by Howard W. Sams & Co., Inc.
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An inductor controls electricity by regulating the flow of AC current. The
magnetic field in an inductor cuts its own coils, developing a voltage that
opposes a change in current. This is called inductance.

A capacitor controls electricity by also regulating the flow of AC current.
It stores an electrical charge which opposes any change in current. This

property is called capacitance.

HOW DOES A CAPACITOR WORK?
A capacitor, sometimes called a condenser, is manufactured in several shapes
and sizes. A number of capacitors are shown below. You may recognize

a few.

\

' f Capaci
’ Various Types of Capacitors ~
CERAMIC, | ':’; ) CERAMIC,
0ISC 4 ADJUSTABLE
ELECTROLYTIC,
TUBULAR
VARI’ABLE
. PAPER "BATH TUB" ey (METAL)
- J

Several of each kind of capacitor are probably in your home. They can be
found in radios, television receivers, intercoms, audio systems, and other
electronic equipment. A capacitor is used with some electrical motors and
even in the ignition systems of automobiles.

Basic Construction
Every capacitor is constructed in the same basic manner. An insulating

material, called a dielectric, is sandwiched between two conductors (usually
a pair of metal plates). A wire is connected to each plate to form the leads
or terminals of the capacitor. Details are shown at top of next page.

This basic principle is elaborated upon to produce the shapes shown in the

box above. For example, the plates of the variable capacitor are curved
: |

O

1
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- Basic Capacitor Construction 2
WIRE LEAD

METAL PLATES—— |L
(CONDUCTERS) £

~—DIELECTRIC (INSULATOR)

'l WIRE LEAD

\ J

and exposed. Since air is an insulator, it forms the dielectric.

The tubular capacitor, as shown below, uses lengths of metal foil as the
plates, which are separated by strips of treated paper to form a dielectric.
Wire leads are connected to the exposed ends of the foil and the assembly
is rolled into a tight spiral and placed in a case.

r .A Tubular Capacitor a

" 3 ;
Q1. The opposition to current flowing through the atomic
structure of material is called = = - = = - = === c
, Q2. The reaction of a . changing magnetic field to current
. change is called - - = = = - - ==~ o .
Q3. The reaction of a stored electrical charge to current
change is called - - - - - - - - -+ o

1

Your Answers Should Be:

Al. The opposition to current flowing through the atomic struc-
ture of material is called resistance.

A2. The reaction of a changing magnetic field to current change
is called inductance.

A3. The reaction of a stored electrical charge to current change
is called capacitance.

Electrical Principle :
The structure of a capacitor obeys the fundamental principles of voltage

and current as applied to conductors and insulators. Assume, as shown in the -
following diagram, that the plates of a capacitor are connected to a battery
through a switch. An edge view of the plates is illustrated.

JuLy-AvucusT, 1968 95
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The open switch prevents the battery voltage from being applied across the
capacitor. A voltmeter will show a zero voltage between the plates. This is
normal, since all matter tends to seek a natural balance when no forces are

applied.

Suppose the switch is now closed. A first thought might be that no current
would flow. Current does not flow through an insulator, and the dielectric is
an insulator. Current will flow in the circuit, however.

CURRENT ﬁ

10 VOLTS

LR A, e e e

LTI

LR R L

CURRENT “J

Current will flow until a charge (voltage) of 10 volts appears across thé
plates. The plates are conductors and therefore have electrons free to flow as
current. Electrons have a negative charge. They are repelled (caused to move)
by the negative pole of the battery and attracted by the positive pole. The
positive terminal pulls electrons away from the bottom plate of the capacitor,
and the negative terminal forces them to accumulate on the top plate.

A deficiency of electrons results in a positive potential (voltage) on the
bottom plate, and an excess of electrons makes the upper plate negative.
Current flows, rapidly at first, but more slowly as the voltage across the
capacitor builds up to the same potential as the battery. When current ceases
to flow, 10 volts will be across the capacitor.

ELECTROSTATIC
1oV FIELD

[_%{IIIIIII—-——

10 VOLTS

AT Y

T NN

L

|

»

4
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A field of force, equal to 10 volts, now exists between the two plates. This
field is called an electrostatic force and has a direction as shown by the arrows
—from negative to positive. The excess electrons are attracted to the positive
plate, and it is this attraction that develops the force. Suppose the switch is
now opened. Will the electrostatic force of 10 volts disappear?

! The voltage across the capacitor is still 10 volts, just as it was before the
switch was opened. The excess electrons remain because there is no path for
them to return to the positive plate (assuming the voltmeter has infinite internal
resistance through which no electrons,can travel). ,
Q4. Electrons leave the capacitor plate connected to the
———————— battery terminal.
Q5. Electrons are repelled by a = = = = = = - - voltage,
Q6. The plate that has a(an) (excess, deficiency) of electrons
has a negative charge.
Q7. A(an) = = == ==-—-=-=- - ==~ force is set up between
the plates of a charged capacitor. )
Q8. The insulating material through which the force lines
extend is called a(an) = = = = = = ————

Your Answers Should Be:

A4. Electrons leave the capacitor plate connected to the positive
battery terminal.

A5. Electrons are repelled by a negative voltage.

A6. The plate that has an excess of electrons has a negative charge.

A7. An electrostatic force is set up hetween the plates of a charged
capacitor. '

A8. The insulating material through which the force lines extend

is called a dielectric.

Capacitor Charge and Discharge
Charging is the term used when a capacitor is acquiring a potential. In the

example on the preceding page, the capacitor was charged to 10 volts.

Some capacitors can be charged to extremely high voltages and will retain
this charge for long periods. The capacitor in the high-voltage section of a
TV, receiver builds up to 10,000 volts or more. So be careful when working
around capacitors. A capacitor can be discharged either through normal
operation of a circuit or by shorting the capacitor leads.

When the capacitor discharges, the excess electrons return to the positive

CURRENT
T | e
v | 0 VLTS

CCNDUCTOR e—
N ; »

CURRENT

+

—— i
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plate, the difference in potential (voltage) between the two plates becomes 0,
and the electrostatic force disappears. As a matter of fact, the voltmeter con-
stitutes a circuit between the plates of the capacitor, thus forming a path for
the electrons to return to the positive plate. The high resistance of the meter,
however, limits the current, resulting in a long discharge time. This can be
seen by watching the meter pointer,

Effect on DC Current
As you have seen, a capacitor blocks the passage of DC current. Current
flows only long enough to build up a charge equal to the source potential.

Effect on AC Current _ ;
You will often hear or read that AC flows through a capacitor. This is not

true. As long as the dielectric retains its insulating quality (as long as the
applied voltage does not become great enough to puncture a path through the
dielectric) , very few electrons will pass through.

With AC voltage applied, electrons accumulate first on one plate and then
the other, as the voltage changes polarity. But this electron current does not

change in phase (in step) with the voltage. The diagram shows the schematic °

symbol and letter designation for a capacitor, and a graph of the current and
voltage relationships.-

Voltage and Current in a Capacitor ~

1 +
b E >
c \I a’
= 0 T !
I\ i’
o\
I
-0 11 12 13
TIME =~ ——=
. J

At time zero, the applied voltage starts to go positive. At that instant, current

. flow from one capacitor plate to the other is maximum. As the source voltage
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increases, I decreases because the charge on the capacitor is getting closer and
closer to the applied E. When E reaches maximum positive (at time t1), the
capacitor is charged to the same value. Current is zero. When source E
decreases toward zero volts, capacitor E is greater and causes current to flow
in the opposite direction. At zero source volts, current has become maximum
negative (time t2). The difference and equality of the source voltage and the
capacitor charge continue in the same time sequence for the next half cycle.
As the graph shows, current is always a quarter of a cycle ahead of the source
voltage. ‘

Q9. Current leads AC voliage by a(an)

a capacitor circuit.
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Your Answer Should Be:
A9, Current leads AC voltage by a quarter cycle in a capacitor
circuit.

CAPACITOR CHARACTERISTICS

Before circuits are shown that prove the effects of a capacitor on AC and DC
current, you must learn a little more about capacitor characteristics.

Units of Measurement
A capacitor is measured in terms of its capacitance, which is a definition

of how many excess electrons it can store on one plate to develop a specific
charge. A Farad is the unit of capacitance just as ohm is the unit of resistance.

However, when a Farad was first defined it was too large a unit for any

practical purpose. 'Capacitors are either measured in micro-Farads (one-
millionth of a Farad), abbreviated uF, or in micromicro-Farads, (one-millionth
of a millionth of a Farad), abbreviated uuF (this is also called pF).

Factors Affecting Capacitance
DISTANCE BETWEEN THE PLATES -‘1

-

AREA OF THE PLATES

./ A/ DIELECTRIC CONSTANT
JZ AR
f T 2
\ J

Capacitance (Farads) is determined by three factors:

1. Area of the plates. Larger area, greater capacitance.

2. Distance between the plates. The closer the plates, the greater the capaci-
tance.

3. Dielectric constant (type of material). A higher constant, a larger capaci-
tance. The constant for air is given as 1. Paraffin paper is 3.5; mica, 6;
flint glass, 9.9. This means that a mica capacitor would have six times as
much capacitance as a capacitor with air as a dielectric, all other things

1

being equal.

Voltage Rating /

If the voltage applied across a capacitor is too large, the dielectric fails to
maintain its insulating qualities. It breaks down under the stress of the electro-
static force and allows current to flow from one plate to the other.

Capacitors are given a working-voltage rating. This rating is the highest
voltage that a capacitor can withstand without the possibility of creating a
short-circuit through the dielectric. The type of material and thickness of the
dielectric determines what the working voltage will be.

Since the distance between plates is one of the factors which determines the

NY
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capacitance and working voltage, a capacitor having both a large capacitance
and a high voltage rating will also have a large plate area.

A working-voltage rating pertains to a DC voltage or the peak value of AC.
The peaks of an AC voltage wave are about 1.41 times its effective or working
voltage. 115 volts DC and 115 volts AC are compared below.

r DC Voltage versus AC Voltage - B

-
- e A o 16V

A 4
15906 = I : 115VAC

0

1
[

YAl

- ),

I

I

I

I

|

|

|
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I

I

I
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I

|
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|

|

|

I

I

I

The peaks of 115 volts AC are actually 162 volts. A capacitor with a 150-volt :
rating will work well on 115 volts DC but not 115 volts AC. Standard practice |
is to use a capacitor with a working voltage about 50 percent higher than any I
voltage expected in the circuit. O |
Q10. A (thick, thin) dielectric allows more capacitance. I
Q11. A small plate area develops (greater, less) capacitance I
than a larger area. I

Q12. Glass is a (better, poorer) insulator than mica. I
! QI13. Working voltage is equal to the DC value or to the i
= = = = value of AC. I

Q14. A higher working voltage will be possible with a (thick- |

! er, thinner) dielectric. }
|

|

|

|

|

|

|

|

|

|

I

|

I

I

I

I

I

|

[

|

|

>

4| Your Answers Should Be: -

Al0. A thin dielectric gives more capacitance.

All. A small plate area will develop less capacitance than a larger

i area. I

“| Al2. Glass is a better insulator than mica.

A13. Working voltage is equal to the DC value or to the peak value
of AC. \ ’

Al4. A higher working voltage will be possible with a thicker di-

electric. \

A TIMING CIRCUIT O
A capacitor and a resistor can be placed in a circuit to operate as a timing
device. If the values of R and C are carefully selected, the circuit can determine
> when an exact number of seconds has elapsed. This circuit contains com- ,
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ponents from previous circuits—a 15-volt battery, a l-megohm resistor, a
DPDT switch, and a 20-uF electrolytic capacitor (connected as shown).

The resistor limits the amount of current flow which charges C1. The values
of R1 and C1 determine the charge time.

If you have constructed the circuit, you can see the build-up of the capacitor
charge (voltage) by watching the voltmeter. At the instant S1 is moved to
position A, the meter pointer begins to move quickly across the scale. As the
capacitor increases its charge (in opposition to battery voltage), current starts
to decrease. The pointer moves slower and slower. As it approaches 15 volts
(full charge), its movement is almost impossible to see.

In an RC (resistance-capacitance) circuit, charge and discharge times are
measured in RC seconds. Part A in the illustration below shows the rise of
voltage across a capacitor during charge.

7~ Capacitar Charge and Discharge ~
CAPACITOR CHARGE - CAPACITOR DISCHARGE
15 VOLTS A 15 VOLTS
63%
37%
N } ;.\1
RC TIME—0 1* 2 3 '4 5 RC TIME—0 1 2 4 5
A B

§ S

RC is a quantity obtained by multiplying R (ohms) by C (Farads). Any
capacitor in an RC circuit (such as this one) charges to 63 percent (actually
63.2 percent) of its final value (battery voltage) in one RC second. In 5 RC
seconds it reaches full value. The arithmetic statements are:

R (ohms) X C (Farads) = time (seconds)
or
R (megohms) X C (micro-Farads) = time (seconds)
Since R is one megohm and C is 20 micro-Farads in the circuit on the
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preceding page, the capacitor charges to 63 percent of its full charge in 20
seconds (63 percent of 15 volts is 9.45 volts). When the meter pointer reaches
this value you know that 20 seconds have passed since moving S1 to position A.
If you move S1 to position B, the capacitor discharges at the rate shown
in Part B (the exact reverse of Part A). The capacitor discharges to 37 percent
. ofits full charge in one RC second, a value of 5.55 volts. The RC time constant,
as it is called, holds true for any voltage.
Q15. How long does it take the capacitor in the circuit on the
preceding page to charge to 15 volts?
Q16. If R1 were 10 megohms and C1 were 16 mlcro-Farads,
how long would it take C1 to charge to 9.45 volis?
Q17. If a 50-volt battery were used, how many seconds would
it take the capacitor to reach 63 percent of full charge.
What would the voltage be at that time?

Your Answers Should Be:
Al5. 100 seconds. (If one RC time is 20 seconds, 5 RC time con-
stants equal 100 seconds.)

Al6. 160 seconds. (9.45 volts is the 63 percent level with a 15-volt e
source. 10(megohms) X 16(micro-Farads) is equal to 160
seconds.

Al17. 160 seconds. Regardless of the voltage, it will still take one
RC time to reach 63 percent of full charge. 31.5 volts is the
63 percent level.

DC BLOCKING

By alternately manipulating the two switches in the preceding circuit, you"
can simulate what the capacitor will do if AC voltage is applied. Closing one
switch charges (increasing AC voltage) the capacitor, and closing the other
switch (and opening the first switch at the same time) discharges (decreasing
AC) the capacitor.

Whether DC or AC, current in the circuit did not pass through the capacitor.
Instead, it flowed back and forth through the circuit, collecting first on one
plate and then on the other. The effect is that of AC being passed through the
capacitor, This characteristic of a capacitor is used in most electronic circuits
where it is necessary to control alternating current, but yet allow it to flow
through the circuit.

Transistors and vacuum tubes operate in electronic circuits with DC voltage

\ applied to their elements. In nearly all such circuits, an AC signal is applied
to the input of the circuit (to be amplified, for example). The AC must be O
allowed to pass through the amplifier, but the DC voltage must not. A capac-
itor can be used for this purpose—blocking DC. The circuit on the next page
demonstrates how this is accomplished.
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DC Blocking Circuit

The circuit which follows uses a 15-volt battery, a 3000-chm resistor, and a
20-uF electrolytic capacitor.

How many volts would you expect to read with the meter probes connected
to points A and C? An answer of 15 volts, the full battery voltage, is correct.
Points A and C are directly connected to the battery. How many volts will
appear between points B and C?

” A DC Blocking Circuit ' 1

!
i
SIGNAL @

To develop a voltage across R1, current must flow through it. At the instant
the circuit is connected, current flows from the lower plate of the capacitor
through R1 and the battery to the upper plate. In 10 RC times, the capacitor
is fully charged and current stops flowing.

Applying the voltmeter across R1 after this time gives a reading of zero
volts, When current is not flowing through a resistor, a voltage drop is not
present.

-
w
-

—ijiJij—

\,

Applying an AC Signal

Closing S1 applies an AC signal (voltage and current) across the same
load. AC current flows back and forth from one plate of the capacitor to the
other through the signal source. It also develops a voltage across Rl that
corresponds to the changes of the AC signal. Connections from B and C to
another circuit would apply the changing voltage to the input of the second
circuit. And no DC would interfere with its proper operation.

- Q18. In the above circuit (without AC applied ), how long does
it take C1 to charge to 63 percent of 15 volts?
Q19. The - = = = - - - - terminal of an electrolytic capacitor
must be connected to a negative voltage source.

Q20. After C1 is charged, - - will not flow through RI.

Your Answers Should Be:

A18. 0.06 seconds. R1 is 0.003 megohm and when it is multiplied
by 20 micro-Farads, one RC time is 0.06 second, or 60 milli-
seconds.

A19. The negative terminal of an electrolytic capacitor must be
connected to a negative voltage source.

A20. After Cl is charged, DC will not flow through R1.
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WHAT YOU HAVE LEARNED

. Capacitance controls the flow of AC current. However, AC current does

not actually flow through a capacitor,

. Capacitors are used in many electrical and 'electronic circuits. They are
P y

. . . . . n
found in radios, television receivers, hi-fi systems, and almost every other
type of electronic equipment.

. A capacitor is a pair (or pairs) of plates separated by a dielectric. The

dielectric, an insulator, does not pass current as long as the applied
voltage is kept within the capacitor rating.

:
. When a capacitor is connected to a voltage source, electrons move from

one plate through the circuit and accumulate on the other plate. This
charges the capacitor electrically and develops an electrostatic field
between the plates. A capacitor discharges when the excess electrons on
one plate return to the other plate.

. DC current is blocked by a capacitor. AC appears to pass through by

alternately charging and discharging the capacitor.

. The effect of an electrostatic charge on AC is to cause current in a circuit

to follow the AC wave pattern a quarter of a cycle in advance of the
voltage.

. A capacitor is measured in Farads, micro-Farads (uF), and micromicro-

Farads (uuF); the larger the area of the plates and/or the closer their
spacing, the greater the capacitance will be. It has a working-voltage
rating that should not be exceeded.

. Capacitors can be used in a timing circuit where charge and discharge

time is measured in terms of an RC time constant. Another use for a
capacitor is to block DC from those parts of a circuit where it is not
desired.

)

NEXT ISSUE: Part IV—Understanding Transformers

4
This series is based on material appearing in Vol. 1 of the 5-volume set,
BASIC ELECTRICITY/ELECTRONICS, published by Howard W. Sams & Co.,
Inc. @ $19.95. For information on the complete set, write the publisher at
4300 West 62nd St., Indianapolis, Ind. 46268.
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Secret Timetable
Continued from page 45

Comes the day when the thickening neck
meets the closing rope, and arggggh—no
more CB service!

Could it be, then, that the secret timetgble

. calls for CB to undergo a slow but agonizing
decay, leading, ultimately, to death? And

could it be that the FCC will continue to

tighten the reins—by, say, upping that li-

cense fee (once nonexistent) to $80, maybe

even $160? And isn’t it conceivable that the

FCC will further reduce the number of -

- 1l ma e &+

channels available to Tank-and-file CBers—
until, say, only two remain?

In short, is it not at this point the inescapa-
ble conclusion that that secret timetable calls
for CB to die not with a bang, but with a
blaaaah?

Motives? It could very well be that the
CB service has gotten far too big for the
FCC to handle, while simultaneously being
far too big (in terms of manufacturers and
operators) to be abruptly shut down. And if
this is indeed the case, CB’s every day is
numbered. Given plenty of patience and a

bit of legal maneuvering, it will all go away ,

like the bad case of indigestion it has given
the FCC. | ]

CBers Loge 3Q Channels

Continued from page 45

home-made Class A CB rig can run from
less than $50 to more than $100. It doesn’t
have to be a transceiver. You can build a
transmitter, then rely on a converter and
a BCB or SW receiver, for receiving.

If you build your own transmitter, it must
conform with Part 95 CB technical standards
for Class A equipment. And before you use
it, you've got to get FCC type acceptance.

This requires conducting the tests specified-

in Part 2, FCC Rules and Regulations.

Most experimenters don’t possess the
equipment required for making the tests.
However, almost every two-way radio serv-
ice shop is set up to make the tests and pre-
pare the reports the FCC requires.

A new or used 150-MHz band FM trans-
ceiver can be adapted for Class A CB use
by using a converter ahead of it. Again, the
whole ensemble must be type accepted by
the FCC.

Snowed? Don’t be. A Class A CB rig is
much simpler than a TV set.

Only the future can tell whether the few

CLASS A CB CHANNELS

Mobile Only
(MHz)

467.550  462.650
467.575  462.675
467.600,  462.700
462.625  462.725

Base and Mobile
(MH2)

462.550  462.650
462,575 462,675
462.600  462.700
462.625  462.725

remaining UHF CB channels will be hum-
ming. with activity soon—or whether the
FCC will up and allocate them to some other
service. :

Let's face it. The space is up for grabs,
and other services can be expected to put on
plenty of pressure in order to get extra fre-
quencies they think they need.

In any event, the loss of 93.7% of the CB
spectrum within a decade is not to be passed
off lightly. Let’s not lose these 16 remaining
Class A CB channels by ignoring them. In
terms of spectrum space, they’re a more val-
uable asset than the 23 Class D channels. ®

&) e

L o)
5. m’"ﬂb‘“

=R
“They said to stay off the air
unless it’s an emergency. We're
interfering with the CBers.” * -

LIRSS R e R
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Flame Speaker

Continued from page 59

Potential Applications. The inventors of
the Flame Speaker have applied for patents
in the belief that there will be important
commercial applications forthcoming.

UTC is in the business of developing and
manufacturing rockets, propellants and pro-
pulsion systems. It is hoped that the princi-
ples of the Flame Speaker can be used to
evaluate the combustion efficiencies of exper-
imental liquid rocket engines.

It is also believed that the phenomenon
may have “dramatic effect” on future de-
velopments in the design of super-fidelity
loudspeakers, and of very high speed infor-
mation transmission systems.

But when they talk about the possibility of
making musical fireplaces or musical candles
for use on the dinner table, imaginative ama-
teur experimenters should react with special
interest. '

Consider the fireplace idea. Thin elec-
trodes might be placed inconspicuously into
a fireplace, and an ion-producing chemical
could be thrown onto the hot coals. The rest
of the system, including transformer, bias
power pack and the basic audio system could
be at some remote location, out of sight. You
would then be ready to really mystify friends
who would be hard put to explain how music
can possibly come out of a roaring hot fire-
place! |

In any case, no matter how you choose to
demonstrate your Flame Speaker, there will
be no contesting the fact that yours is the
hottest hi-fi system in the neighborhood. M

lonosphere to Work

Continued from page 85

tists to understand the ionosphere occurred
in Project Firefly. With a series of chemical
releases and explosions at high altitudes, re-
searchers introduced man-made disturbances
into the ionesphere. Rocket launches (bear-
ing the feminine names above) in 1962 car-
ried the experimental materials aloft, while
scientists on the ground transmitted radio
signals to observe the effects on returning
echoes. The chemical releases, designed to
gather free electrons from the ionosphere,
produced changes in the reflective ability of
the ionosphere.

Shock waves from high  explosives also
rocked the layers with disturbances that
proved to be similar to those caused by natu-
ral sources. Though Project Firefly hasn’t
unlocked any major secrets, it represents one
of the first efforts to tinker with the complex
chemical processes that mix air and outer-
space radiation to create the ionosphere.

Despite frenzied research in the iono-
sphere, some say the end is in sight. For the
past generation the ionosphere has carried a
growing load of global communications, and
the saturation point may have been reached.
The communications satellite is expected to
take over the role of international common
carrier.
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It is now possible to build a single satellite
which can carry more messages, TV pro-
grams, and other data than all the regular
radio stations and undersea cables combined.
Explanation for this is that satellite trans-
missions have shorter wavelengths, so they
can carry a far greater number of channels.
Also, their point-to-point communications
are not subject to atmospheric conditions.
But so long as the volatile, turbulent iono-
sphere lies between earth and space, scien-
tists won’t rest until they’ve understood its
behavior down to the last free electron. H
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“Frankly, Harry; I think you have this
solid-state business all wrong.”
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En Passant
Continued from page 26

Diagram for Surprise Move from page 26

¢

ing a performance of *The Marriage of Figaro,”
is an elegant gem which has always been a great
favorite. An offhand partie, it is perhaps the best
known game in chess literature.

Morphy had White and his titled opponents
adopted Philidor’s Defense.

1 P-K4 P-K4& 4 PxP BxN
2 N-KB3 P-Q3 5 QxB PxP
3 P-Qa- B-N5? 6 B-QB4 500G

Threatening 7 QxP mate.

6 ... N-KB3?
7 Q-QN3 Q-K2
8 N-B3 e e e

Morphy wants more than a Pawn. If 8 QxP,‘

Q-N5# forces an exchange of Queens and
blunts the attack.

8.... P-B3
! 9 B-KNS P-N4
10 NxP! e e

A piece for two Pawns and the attack.

Position ofter 17 R-Q8 mate

Jury-AvucgusTt, 1968

10 .... PxN

14 R-Q1 Q-K3
11 BxNP# QN-Q2 15 BxR¥ NxB
12 0-0-01 R-Q1 16 Q-N8#! NxQ
13 RxN! RxR 17 R-Q8 mate

A delightful miniature, but it spoiled our
“Why did Black Resign” format!

Problem 13 '

By H. Bristow
Scotland

White to move and mate in two.
Solution in next issue.

Solution to Problem 12: 1 P-K8=B

News and Views. Stein and Ivkov, 1012, tied
for 1Ist and 2nd at Sarajevo. Benko (USA) and
Savon, 10, finished 3rd and fourth, and R. Byrne
(USA) and Ciric, 942, were next.

Grandmaster Samuel Reshevsky of Spring
Valley, N.Y., a six-time champion of the United
States, tied at 4-4 (eight draws!) with Leonid
Stein of the USSR and Vlastimil Hort of Czecho-
slovakia, in a three man qualifying tournament
at Los Angeles. But Reshevsky was declared the
winner on tie-breaking point (held over from the
Interzonal in Sousse, Tunisia, last November)
and will now compete in the Challenge Matches.
The winner of those matches will then play Ti-
gran Petrosian of the USSR for the Champion-
ship of the World.

Learn by Reading. “Chess Life” and “Chess
Review” are the two top American magazines
devoted to the Royal Game. Both cover all
branches of the game, carry features by famous
masters, run 32-34 pages, are published monthly,
and cost 65¢ a copy (“Chess Life” annual sub-
scription is $6.50 and “Chess Review” is $7.50).
“Chess Life” is the official organ of the United
States Chess Federation (479 Broadway, New-
burgh, N.Y. 12550), and “Chess Review” (134
West 72nd St., New York, N.Y. 10023) is
owned and edited by I. A. Horowitz. u
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Hey, Look Me Over...

Continued from page 32

Man’s Cassette in His Own Castle

Harman-Kardon’s new SC-2520 home music
system is a complete FM/phonograph stereo
music system and a cassette recorder/playback

o™ k<3 £ 2 e

Lo

3 . 3

Halman-Kardon.A;oge;l SC-2520 Homem Mu

sic System

< cartridge. The SC-2520 will play stereo and
“mono music from pre-recorded tape cassettes
and phonograph records and also permits stereo
and mono recording on tape cassettes from

-tecord collections. FM radio, reel-to-reel,tape,
microphones and television. Using a Garrard
3000 record changer and two air-loaded speak-
ers which feature a heavy-magnet 8-in. woofer,
network and 3-in. wide-dispersion tweeter, the
SC-2520 as a power output of 30 watts IHF at 8
ohms. Frequency response is = dB 20-30,000
Hz at 1 watt, with harmonic distortion less than
1%. Square wave rise time is better than 5
microsecondsy usable FM sensitivity, 2.9 micro-
volts, IHF; image rejection better than 40 dB;
multiplex separation 30 dB. The whole thing is
wrapped in walnut, and the suggested list price
is $479. At distributors, or write to Harman-
Kardon, Inc., Plainview, N.Y. 11803,

Printed Circuit Stereo Amp

This 20-watt stereo amplifier, the Amperex
PCA-6A-25, comes completely assembled and
ready to use when connected to a sound source

, and speaker system. The amplifier provides 10
watts output per channel when driven by a ce-
ramic phono cartridge. With its input sensitivity
of 0.5 V you can also use it with a tuner. With
four controls (volume, balance, bass, treble),
the circuit has a 3-stage DC-coupled power am-
plifier with a thermistor for temperature stabil-

Amperex PCA-6A-25 10-watt/Channel Amplifier

ization. Each channel has a separate preampli-
fier stage with a low-noise transistor before the
controls. Speaker load impedance is 8 ohms.
Price of the PCA-6A-25 is $22.60, and the man-
ufacturer’s address is Amperex Electronic Corp.,
Distributor Sales Dept., Hicksville, N.Y. 11802.

Lab Check—Heathkit IM-17

Continued from page 92

ONE PIECE SHITCH
CASE

TEST LEADS ON/OFF SWITCH

One-piece plastic case is integral part of volt-
meter. Test probes are permanently connected
to instrument and store in bottom of case.

3 or 5 volt range, so readings are always
taken from the top two-thirds of the meter
scale. But such simplified decading con-
tributes to the IM-17’s very low cost.)
Summing Up. If you need a general
purpose meter for use around the house,
the Heath IM-17 is, to date, the best buy.
For additional information write to the
Heath Co., Dept. EB, Benton Harbor, Mich.
49022. |
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FOR BIGGER PROFITS! NEW CAREER OPPORTUNITIES!
READ AND REPLY TO THESE CLASSIFIED ADS

e

Classified Ads 65¢ per word, each insertion, minimum 10 words, payable in advance. To be included in the next available ’
issue of ELEMENTARY: ELECTRONICS, copy must be in our New York Office by July 10th. Address orders to C. D. Wilson,
Manager, Classified Advertising, ELEMENTARY ELECTRONICS, 505 Park Ave., New York, N. Y. 10022. Ce

ADDITIONAL INCOME

EARTHWORMS

INVENTIONS WANTED

MONEY—Spare Time Opportunity. We
Pay Cash For Nothing but your opinions,
written from home, about samples of our
clients' products. Nothing to sell, can-
vass or learn. No Skills. No Experience.
Just honesty. Detalls from: Research 669,
Mineola, N.Y. 11501, Dept. 584-EE,

COLLECT Coins!  Profitable! How,
where to start, sell. Valuable coins listed.
Detailed report $1.00. Martin's, 503 E.
Houk St., Ironwood, Mich. 49938.

MAKE Your Classified Ad Pay.
“How To Write a Classified Ad That
Pulls.’” Includes certificate worth $2.00
towards classified ad in 8 & M. Send $1.00
to C. D. Wilson, Science & Mechanics,
505 Park Ave., New York, N. Y. 10022.

BOOKS & PERIODICALS

Get

TERRIFIC, New Army Written Book.
Basic Theory And Application of Tran-
sistors, $1.40 Postpald. Devices, Box 136B,
Bronx, N. Y. 10463.

CATALOG of all Science & Mechanics
Craftprints. Send 25¢ to cover po;stage

BIG Money Raising Fishworms and
Crickets. Free literature. Carter Farm-O,
Plains, Georgia 31780.

WE either sell your invention or pay
cash bonus. Write for details. Universal
Inventions, 298-3, Marion, Ohio 43302.

EDUCATION & INSTRUCTJON

MAGNETS

B.SC. Engineering, Management-Corre-
spandence Course Prospectus $1.00. Cana-
dian Institute of Science & Technology,
262J Adelaide St., W., Toronto.

FCC License and Associate Degree cor-
respondence/residence courses. School bul-
let.n free. Grantham Institute of Elec-
tronics, 1505 N. Western Ave., Hollywood,
California 90027.

MAKE money in Radio, TV, Electronics.
Free information, Write Steg, Amston,
Connecticut 06231.

EARN Your Degree In Electronics En-
gineering. Highly Effective Home Study
Courses In Electronics Engineering Tech-
nolegy And Electronics Engineering Math-
ematics. Free Literature. Cook's Institute
Of Electronics Engineering, P. O. Box
:1%6185. Houston, Texas 770368. (Established
945.)

and handling to Craftprint Div., S
%o%echanlcs, 505 Park Ave., New York

BUSINESS OPPORTUNITIES

I MADE $40,000.00 Year by Mailorder!
Helped others make money! Start with
$10.00—Free Proof! Torrey, Box 318-T,
Ypsilanti, Michigan 48197.

AMAZINGLY Profitable Mailorder Busi-
ness. Free Details. Window, Box 148,
Grandview, Mo. 64030.

START Profitable Business in spare
time. Investigate many money-making
opportunities. Send 25¢ for sample copy of
Income Opportunities Magazine, 505 Park
Ave., New York, N. Y. 10022, Dept. S.

CAMPERS—CAMPING EQUIPMENT

FOR Consistent Fun, Excitement and
Expert Advice, subscribe to ‘‘Camping
Journal,’”” America’s Leading Camping
Magazine. Only $6.00 for 12 Issues. Write
Camping Journal, 505 Park Ave., New
York, N. Y. 10022.

PRACTICAL tips for home, garden and
workshop are in 1001 How-To Ideas."
A high value reference for all craftsmen.
Send $1.00 for your copy includes Postage,
to 1001 How-To Ideas, 505 Park Ave.,
New York, N. Y. 10022.

FARMS, ACREAGE & REAL ESTATE

FLORIDA 2!%-Acre beautiful wooded
Estates. Only $995.00. Terms. Refund
Guaranteed. High, dry, desirable commu-
nity. Splendid roads. Free information.

Owenwood, Fountain, Florida 32438.
ADS6ELS151 (A-9)
HYPNOTISM

SELF-Hypnosis {for self-improvement.
New Concept. Free literature. Smith-
McKinley, Box 3038, San Bernardino,
California 92404. .

IMPORT—EXPORT
FREE CATALOG IMPORTED CUCKOO

CLOCKS. Write to John Kolacz, P.O. Box
10215-C, West Hartford, CAonn‘ 06110.

MAGNETS. All types. Specials—20 disc
magnets or 2 stick magnets, or 10 small
bar magnets, or 8 assorted magnets, $1.00.
Maryland Magnet Company, 5412-D Gist,
Baltimore, Md. 21215,

OF INTEREST TO WOMEN

LEARN FASCINATING HOME INTE-
RIOR DECORATING, custom drapes, slip-
covers, bedspread ensembles. Turn sewing
machine into money making machine by
supplying Huge Demand for tastefully
decorated homes, luxury drapes, etc. De-
lightful hobby too! Learn, earn, work at
home. No experience needed, We Show
You How! Fabrics wholesale—save big
mohey onh your own decorating & drapes.
Write for Free four color decorating-
drapery book today! Custom Drapery
Institute, Box 555-FB, Orange, Calif.
92669.

RADIO & TELEVISION

CONVERT YOUR table radio into a
transmitter! Talk through nearby radiost
Complete plans $1.00. Catalog of other
interesting plans 20¢. Franks Scientific
Co., P.O. Box 156, Martelle, Iowa 52305.

CRYSTAL, TRANSISTOR, tube kit cit-

alog — 25¢, refundable. Laboratories,
12041-G Sheridan, Garden Grove, Calif.
92640,

C.B. BUYERS' Guide—A new magazine
for the buyers of Citizen's Band Electronic
Equipment. The Social Side of C.B.;
FCC Regulations. Send $1.25 — includes
Postage to C. B. Buyers’ Guide, 505 Park
Ave., New York, N. Y. 10022,

START YOUR OWN BUSINESS

START BIG-PAY Business at home ‘in
spare time. No experience needed to op-
erate little table-top machine for bronzing
baby shoes. Make $7.32 profit on every
pair. Full particulars free. Send post-
card to: Mason, 1512 Jarvis, Room C,-107-
HO, Chicago, Ill. 60627.

For Greater Classified Protfits

WHY NOT TRY THIS NEW

combined classified ad medium

Your classified ad will appear in SCIENCE & MECHANICS MAGAZINE as well as in @ minimum of
four other SCIENCE & MECHANICS PUBLICATIONS. Write now for information te C. D. Wilson, Manager,
Classified Advertising, SCIENCE & MECHANICS, 505 Pork Ave., New York, N. Y, 10022.
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Gene Frost was ‘“stuck’ in low-pay TV

- repair work. Then two co-workers suggested
he take a CIE home study course in
electronics. Today he’s living in a
new house, owns two good cars and a

color TV set, and holds an important

technical job at North American Aviation.
If you'd like to get ahead the way
he did, read his inspiring story here.

F YOU LIKE ELECTRONICS—and afe
I trapped in a dull, low-paying job—
the story of Eugene Frost’s success
can open your eyes to a good way to
get ahead. :

Back in 1957, Gene Frost was
stalled in a low-pay TV repair job.
Before that, he’d driven a cab, re-
paired washers, rebuilt electric mo-
tors, and been a furnace salesman.
He’d turned to TV service work in
hopes of a better future—but soon
found he was stymied there too.

“I’d had lots of TV training,” Frost
recalls today, “including numerous
factory schools and a semester of ad-

says Eugene Frost
of Columbus, Ohio

vanced TV at a college in Dayton. But

“evenso, Y was stuck at $1.50 an hour.”

Gene Frost’s wife recalls those days
all too well. “We were living in a
rented double,” she says, “at $25 a
month. And there were no modern
conveniences.”

“We were driving a six-year-old
car,” adds Mr. Frost, “but we had no
choice. No matter what I did, there
seemed to be no way to get ahead.”

Learns of CIE

Then one day at the shop, Frost got
to talking with two fellow workers
who were taking CIE courses. .. pre-

w0

i
paring for better jobs by studying elec-
tronics at home in their spare time.
“They were so well satisfied,” Mr.
Frost relates, “that 1 decided to try
the course myself.”

He was not disappointed. “The
lessons,” he declares, “were wonder-
ful—well presented and easy to under-
stand. And I liked the relationship
with my instructor. He made notes on
the work I sent in, giving me a clear
explanation of the areas where'l had
problems. It was even better than tak-
ing a course in person because I had
plenty of time to read over his com-
ments.”

Studies at Night

“While taking the course from CIE,”
Mr. Frost continues, “I kept right on
with my regular job and studied at
night. After graduating, I went on
with my TV repair work while look-
ing for an opening where 1 could put
my new training to use.”

His opportunity wasn’t long in
coming. With his CIE training, he
qualified for his 2nd Class FCC Li-
cenee, and soon afterward passed the
entrance examination at North Amer-
ican Aviation. “You can imagine how
I felt,” says Mr. Frost. “My new job
paid $228 a month more!”

CiE training helped pay
for my new house,”

ELEMENTARY ELECTRONICS



Currently, Mr. Frost reports, he’s
an inspector of major electronic sys-
tems, checking the work of as many
as 18 men. I don’t lift anything
heavier than a pencil,” he says. “It's
pleasant work and work that | feel is
important.”

Changes Standard of Living
Gene Frost’s wife shares his enthusi-
asm. “CIE training has changed our
standard of living completely,” she
says.

“Our new house is just one exam-
ple,” chimes in Mr. Frost. “We also
have a color TV and two good cars
instead of one old onc. Now we can
get out and enjoy life. Last summer
we took a 5,000 mile trip through the
West in our new air-conditioned
Pontiac.”

“No doubt about it,” Gene Frost
concludes. “My CIE c¢lectronics
coursc has really paid off. Every min-
ute and cvery dollar | spent on it was
worth it.”

Why Training is Important

Gene Frost has discovered what many
others never learn until it is too late:
that to get ahead in clectronics today,
vou nced to know more than solder-
ing connections, testing circuits, and

replacing components. You need to
really know the fundamentals.

Without such knowledge, you're
limited to “thinking with your hands™
...learning by taking things apart and
putting them back together. You can
never hope to be anything more than
a serviceman. And in this kind of
work, your pay will stay low because
you're competing with c¢very home
handyman and part-time basement
tinkerer.

But for men with training in the
fundamentals of clectronices. there are
no such himitations. They think with
their heads, not their hands. They're
qualified for assignments that arc far
beyond the capacity of the “screw-
driver and pliers™ repairman.

The future for trained technicians
is bright indced. Thousands of men
are desperately needed in virtually
every ficld of electronics, from 2-way
mobile radio to computer testing and
troubleshooting. And with demands

ENROLL UNDER G.I. BILL

All CIE courses are available under
the new G.1. Bill. If you served on ac-
tive duty since January 31. 1955, or
are in service now, check box on
reply card for G.!. Bill information.

like this, salaries have skyrocketed.
Muny technicians carn $8.000, $10,-
000, $12.000 or more a year.

How can you get the training you
need to cash in on this booming de-
mand? Gene Frost found the answer
in CH:z. And so can you.

Send for Free Book

Thousands who are advancing their
clectronics careers started by reading
our famous book, "How To Succeed
In Eleetronics.” 1t tells of the many
cleetronics careers open to men with
the proper training. And it tells which
courses of study best prepare you for
the work you want.

I you'd like 1o get ahead the way
Gene Frost did, let us send you this
40-page book free. With it we'll in-
clude our other helpful book, “How
To Get A Commercial FCC License.”
Just till out und mail the attached card.
Or.if the card is missing, write to
CIE at the address below.

Cleveland Institute

of Electronics
1776 E 17th S, Dept. E
Cleveland, Ohio 44114

Aceredited Member Nationa! Home Study Council
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PROGRESSIVE RADIO “EDU-KIT®
* 12 RECEIVERS .
v No Additional Parts or Tools Needed
% SIGNAL TRACER
% CODE OSCILLATOR * Sold In 79 Countries
The 'Edu-Kit'' offers you an outstanding PRACTICAL HOME RADIO COURSE at 2
tion pra and servicing. THIS IS A PLEIE RADIO COURSE IN EVERY DETAIL.
punched r“etlal cnass-s as well as the latest development of Printed Circuit chass
and prachce code, using the Pro Code_Oscillator. You will learn and practice
ng instructional mate
Osclllator, Signal Tracer and Signal Injector circuits, and learn how to operate them. You
the product of many years of teaching and engineering experience.
es the
ested in Radio & Electronics because you tries of the world 'lhe Edu-Kit

A Prac a Course
% 3 TRANSMITTERS
% AMPLIFIER
v
YOU DON'T HAVE TO SPEND
rock-bottom price. Our Kit is designed to train Radio & Elec(rom Technicians, making
You will learn how to build radios, using regular schematics; how wire and solden
basi¢c principies of radio. You will construct, study and work with
shooting, using the Progress-ve signal Tracer, Progressive Signal Injector, Pro-
receive training for the Novice, Technician and General Classes of F.C.C. Radio
will receive an excellent background for tele ton, Hi-Fi and Electronics.
provide you wlkh a ba!lc education in Electronics and Radio, worth many t
You do not need the slightest background ages and backzrounds havemsuccessmlly
an 79
want an interes obby, a well paying carefuny designed. step by :tep

Now
ow Includes % No Knowledge of Radio Necessary
* $Q. WAVE GENERATOR
¥ 4 SCHOOL SNQUIRIES INVITED
% SIGNAL INJECTOR
HUNDREDS OF DOLLARS FOR A RADIO COURSE
use ot the most modern methods ot homc (t’r'e‘lnmz. You will learn Eadso theory, construc-
in a profcssional manner; how to service radios. You will work with me standard tyne of
|ers and osc:lla!ors detectors, rectl ers. test equipment. You will learn
ressive Dynamic Radio Electronics Tester, Square Wave Generator and the accompany-
Amateu censes. You will build Receiver, Transmitter, Square Wave Generator, Code
Absolutely no previous knowledge of radio or science is required. ThT
e

price you pay al Tracer alone is worth more than the price of the k

tn radio or science. Whether you are inter- wsed the ‘'Edu-

business or a‘ h a future, you will find you cannot make a mistake. T

allows you to teach yourself at your own
Many thousands of rate. No instructor is necessary,

PROGRESSIVE TEACHING “METHOD

'rhe Progressive Radio *‘Edu-Kit'’ is the fofemost educational radio kit
lnwersally accepted as the standard in the held ot electronics trai '
It uses the modern educational principle of ‘‘Learn by Doing Therefore you construct,
learn schemahcs study theory, practice trouble shooting-—all in a closely integrated pro-
earned. thorough and interesting background in radio.
You begin by examining the var rts of the ¢‘Edu- You then iearn the
function, theory and wiring of these p. Then you build a simple radio. With this first
set you will listening to re ular broadcast stations, learn theory, practice tes
and troub Then you build a morc advanced radio, learn more advanced theory
and techniques. in a progressive manner, and at your own rate, you will
find yourself conslructlng more advanced muiti-tube radio circuits, and doing work like a

o T
S Included in the “Edu-Kit'' course are Receiver, Transmitter, Code Oscillator, Signal
Tracer, Square Wave Generator and Signal Injector cuits. These are not unprofessional
‘‘breadboard’’ experiments, but genuine radio circuits, constructed by means of professional
g and soldering on metal chassis, plus the new method of radio construction known
"'Printed Circuitry.”” These circuits operate on your regular AC or DC house current.

worth-while “investment.

ob w
the *“‘Edu-Kit’' a
individuals ot atl

ln the worid,
The *‘Edu-

parts and lnszructrons necessary to bui enty d
s, each guaranteed to operate. Our Kits contam tubes. tube sockets, va
mica, ceramic and paper lectric condensers, resistors, tie strips,
hardware, tubing, punched metal chassis, Instruction Manuals, hook-up wire, solder,
gelonium rectifiers. coiis. volume controls and switches, etc.
addition, you receive Printed Circuit materials, including Printed cuit chassis,
tube sockets, hardware and instructions. You also receive a useful set of toals, a
professional electric solderi iron, and a self-powered Dynamic Radio and Electronics
Tester. The “Edu-Kijt'' also includes Codc Instructions and the Progressive Code Oscillator,
in addition to F.C.C. Radio Amateur License training. You will also receive lessons for
servicing with the Pragressive Signul Tracer and the Progressive Signal Injector, a High
de and a Quiz Book. You receive Membership in Radio-TV Club, Free Consulta-
Certificate of Me and Discount Privileges. You receive all parts, toels,
etc. Everythino is vours to keeo.

Progressive “-Edu-Kits' 1186 Broadway.

electronics cireu
able, electrolytic,

instructions,

Inc.. Oept. 52€DJ, Hewlett, N. Y. 11557

$2595

Reg. U.S.
Pat. Off.

i
® SOLDERING IRON l
¢ ELECTRONICS TESTER I
PLIERS-CUTTERS |
VALUABLE DISCOUNT CARD ]

CONSULTATION SERVICE + FCC
AMATEUR LICENSE TRAINING
¢ PRINTED CIRCUITRY

[ SERVICING LESSONS |

will learn trouble-shooting™ and
servicing In progressive manner. You
practice repairs on the sets that
You will learn symptoms.

and car radios. Y learn how to
use the protessional Signal Tracer, the
unique Signal_injector and the dynamic
Radio Electronics Tester. While you
are learning in is practical way, you
\vil do many a repair iob tor
yo and neighbors, and charge

Iriend
(ees whuch witl
the *‘Edu-Kit.'" Our Consultation Service
will help you with any technical prob-
lems you may have.

FROM_ OUR MAIL BAG

of 25 Poplar Pl., water-
ury, writes; repaired
several sets lor my fri end made

an
money. The ‘‘Edu-Kit'’' paid ‘tor itself. |
was ready to spend $240 for a Course,
but l found your ad and sent for your
K

en valerio, P. 0. Box 21, na.
utah: ‘‘The Edu-Kits are wonderlul Here
) am scndlng you the questions and also

the an 3 them. | have been In
Radlo vor the last seven years, bu( like
work with_Radio Hits. and like to

bulld Radio TVesting Equipment. [ en-

oyed every minute | worked with the
different kits; the Signal Tracer works
tine. Also like to let you know that |

teel proud of becominz a mcember of your
Radm TV Club
bert

L. 534 Wonroe Ave.,
Hunnngwn. “'lho ght 1 would
drop you a few 0 say_that 1 re-
ceived my Edu-Xit, and was really amazed
that such a harg be nad at such
a low price. 1 have already started re-

swell,

truuble. it there Is any to be found.*

— — —UNCONDITIONAL MONEY-BACK GUARANTEE————"
Please rush my Progressive Radio “Edu-Kit' to me, as indicated below: |
Check one hox to indicate choice of model
(] Regular model $26.95. i
("] Deluxe model $31.95 (same as regular model, except with superior parts and i

tools plus Radio & TV Parts Jackpot worth $15.)
Check one box to indicate manner of payment |
[ ! enclose full payment. Ship .“Edu-Kit” post paid. |
[] Ship “Edu-Kit" €.0.D. | will pay postage.

Send me FREE additional information describing '‘Edu-Kit.” |

Name
Address

PROGRESS'VE “EDU-KITS"” INC. |
1186 Broadway, Dept. 526DJ, Hewlett, N. Y. 11557

I PRINTED CIRCUITRY |

now
a Printed Circuit Signal
servicing
Radio
new technique of radie construction
becoming popular
TV sets.

chassis on which has been deposited
ducting material
wiring. The various parts are mercly plugged
in and soldered to terminals,

At no increase in price, the ‘‘Edu-Kit”
inciudes Printed Circuitry. You build
Injector, a unique
instrument that can detect many
and TV troubles, This revolutionary
is now
in commercial radio and
insulated
a con-
which takes the place of

A Printed Circuit is a special

Printed Circuitry is the basis of modern

Automation Electronics, A knowledpe of this
subject
terested in

is a necessity today for anyone
Electronics.




