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The most exciting innovation in solid state stereo history.

Engineering excellence, 10G%, capability,
striking esthetics — aill at budget prices, We
call it the industry's only TOTAL PERFORM-
ANCE STEREO at icwest cost.

= A full capability 70-watt All Silicom
Soiid State Stereo Amplifier for $89.95 kit,
$129.95 wired, including czbinet. Cortina
3070.

® An Automatic FM Stereo Tuner for
$89.95 kit, $129.95 wired, including cabi-
net. Cortina 3200.

® A 70-Watt Solid State FM Stereo
Recelver for $159.95 kit, %239.95 wired,
including cabinet. Cortina 3570.

The most electronics value for your mcney
has been the EICG design philosophy for
22 years. ts successful expression in stereo
is the new Cortina Series. In performance,
specificat ons, circuitry, controls, decor —
in everything you expect of professicnatl
quality ster2o, you'll sze that

C-'/l

rothing has been sacrificed — except high
price. Let yourself in for one of the pleas-
antest surprises in stereo hsistory: hear
Cortina, see it, examine it at your local EICO
dealer. Compare 2nd judge critically for
value. We believe you'li conclude with Pop-
dar Science “The EICO Cortina Series are
fow-cast audio compenents that leok, and
spunc, like high-cost components.”

SIMPLIFIED KIT ASSEMBLY — New EICO
exclusive circuitry techniques make kit
huiiding easier, faster and more enioyable.
RF, IF and Muitiplex t© rcuitry of the tuner
and receiver are all supplied completely
pre-assembled and pre aligned. Each chan-
rel o* the amplifier and receiver uses 3
etched printed-circuit mcdule boards.

NEW ULTRA-COMFACT BOOKSHELF

SIZE COMPONENTS

“The cempact dimensiens and
attractive styling appealed

2070 70w Stwew Amplitier

e —

to us. The Cortina 3070 represents a whole-
some trend away from “overblown’ ampil-
fiers which are much larger than need be.
In fact, it is one of the very few we have
seen which are actually suitable for book-
shelf mounting.” Hirsch-Houch Labs.

CORTINA TECHNICAL HIGHLIGHTS:
AMPLIFIER — Total Music Power: 70W into 4
ohms; 50W into 8 chms. Harmonic Distortion:
Jess than 0.8%. IM Distortion: less than 2% at
tull power, Hum & Noise: 72db beiow rated
output, Frequency Response: *1.5db 5Hz to
100kH2z: =:0.5db BH2z to 60kHz. Channel Sepa-
ration: 40db. Size (WD) 3%” x 12" x 7%”.
TUNER — Usable Sensitivity 1HF: 2.4 micro-
volts for 30db quieting. Channel Separation:
40db at 1kHz. Sighal-to-Noise Ratlo: 60 db.
Capture Ratio: 4.5db. image Rejection: 45db.
Selectivity: 45 db. Audio Frequency Response:
*1db 20Hz fo 15kHz. Size (HWD) 3%” x 12~
X 7%

RECEIVER - Same as

above Cortina Tuner and m
(e

Amptifier. Size {(HWD}
4% x 167 x 9.

3570 FM Stereo Receiver

g

ﬁé"»

EICO Etectronle instrument Co.. In
13101 39th Avanue, Fiushing, N.Y. 11352

pr

Name.

[ Tell me where | can have a free Cortina demonstration.
0 Segdd me free 36-page catalog on EICQ'S 200 ‘"best-buy”’

Addres:

City.

State_

wwsnlamericanradiohistory.com
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Let I.C.S. equip
you for success

in radio-T V-
electronics—

with professional equip;nent!

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 carecr—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 serics of
training kits, ptus the new LC.S. VTVM —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!

I.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
1.C.S. to develop the Electronic Laboratory and
the VTVM itself. Everything you get is geared to
increase your skill anlr?/ knowfedge step by step.

Until finally, you've completed a precision testing

INTERNATIONAL CORRESPONDENCE SCHOOLS I

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

Here’s how 1.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
home, 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, antomatian 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. They’ll show
how you can land in this big-money field fast!

Coupon brings 3 valuable FREE booklets.
MAIL IT TODAY!

Occupation

Employed by

Working Hours A .M. to P.M.

Convenient payment plan

1 Dept. K9190K, Scranton, Penna. 18515 (In Hawaii: P.O. Box 418, Honolutu. In Canada: 1.C.§ Canadian, Ltd. [ ]
1 In other countries: 1.C.S, World, Ltd.) ]
Please rush me your new 64-page booklet “ElectronICS" which answers the most often-asked questions about preparing for an electronics
[ | career. Also send me “How to Succeed,” and a sample |.C.S. lesson. | have indicated my field of interest below 1
| 0 Electronic Fundamentals [ Hi-Fi/Stereo & Sound [0 Electronic Principles for O Industrial Electronics [ Industrial Electronics 1
[ | 0O Electronic Instrumentation ~ Systems Automation Engineering [ Telephony 1
§ O Computer Fundamentals (3 General Electronics ) Semiconductor- 0 FCC Radiotelephone [ Other (please specify)
I O Radio-TV Servicing [ Electronics Technician Transistor Circuits Licenses i
I Name Age I
I Address !
I City State, Zip Code l
] 1
] ]

11 am a member of U.S. Armed Forces. Send me facts about special low rates.

Training Programs for Industry

L-------------------------------------J

RADIO-TV EXPERIMENTER is published bimonthly at $4.00 per year, by Science & Mechanics Publishing Co., 505 Park Avenue,

New York, N.Y. 10022. Secend class postage paid at New York, N.Y., and at additional mailing office. Copyright 1967 by

Science and Mechanics Publishing Co.

JANUARY, 1968
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Radio-TV
EXPERIMENTER

IN MEMORIAM

49 Hugo Gernsback—clectronics prophet and pioneer

ELECTRONIC MUSIC JUBILEE

Dec. 1967-
Jan. 1968

43 Universal Reverb—jfor sound on the rebound )
53  Gadgets And Gizmos—way out sounds are in

CONSTRUCTION

47 Variometer Radio—radio history revisited
75 Tricky Trio Ham Converter—six-meter hotshot

78 Experimenters QV Power Supply
89  Mini Mix—hopping the IC bandwagon
98 Laps By The Numbers

—indoor Gran Prix with the pro touch

ELECTRONICS FEATURES

50 Beauty Is Only Skin Deep. Fellahs!

64 The Big Payoff—crookster coverage, live
67 Lab Check—Telex Amplitone I

73 Air -+ Salt + Water = E aplenty

81 Phono Front End—that’s where it counts

COMMUNICATIONS: CB, SWL AND™HAM

29 CB Rigs And Rigmarole
59 Be A Sinless CBer—
talking the straight and narrow
72  Propagation Forecast
87 DXing Indonesia And Its Neighbors
93 Be Your Own News Central
95 Ham Traffic—new rules and regs

FEATURETTES

58 Who's Watching What

66 Yuletide Funlist

80 Yipes! Stripes!

92 Imagineering Shortcuts

96 Sexy Susie—electronic nurse's aide

REGULAR DEPARTMENTS

21 Positive Feedback—edirorial

32 Bookmark—bhook review column
34 New Products

38 Ask Me Another

106 Literature Library

WHITE'S RADIO LOG, vol. 48, Part 3—page 110

Cover photos by Leonard Heicklen
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Chicago: 520 N. Michiagn Ave., 314-527-0330;
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RADIO SHACK

CATALOG ’68
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Just Published

PREVUE

Get the one
electronics
catalog that
iIsn't “me too”

See the very latest in CB, audio,
tape reels and cartridges and
cassettes, communications, PA,
radios, intercoms, antennas,
electronic parts and kits, test
equipment, transistors, Life-
time-Guaranteed tubes, mikes,
speakers, walkie talkies. See
what nobody but NOBODY
but Radio Shack has. See why
“The Shack” is the biggest
chain of its kind in the country!
See it in colorgravure — the
kind of bargains shown on the
next 15 pages. Exciting! New!
Different! Get the book that
isn't “me too” today!

! FREE!

USE COUPON ON PAGE 20

JANUARY, 1968
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Get Radio Shack’s 44th Birthday Gift

£ R
i ACTUAL
i . SIZE
H

1 SLIDES
- INTO
i CASE!
|

N

Fresnel Lens
4Ax Magnifier
 Hedldad

#

RADIO SHACK

«A

FREE!

with any mail or store order for any
item in this special 16-page section

4X FRESNEL

Unbreakable! Flexible! 1/32” Thickl

MAGNIFIER!

Amazing new optical miracle with genuine fresnel lens!
This wafer-thin magfliﬁer measures just 378" x 114" x
1/32” thick and slips_easily into any pocket or wallet.
Though the lens itself is no thicker than a credit card, its
Fresnel-principle engraved surface actually enlarges 4
times with good linearity. Get yours FREE today with any
mail order or store purchase of any item in this ad! Offer

limited to supply available, so act promptly to avoid dis-
appointment. Limit: one free per customer.

MAGN l Fl E RS {Cat. No, 64-444)

Store Addresses, Order Form, See Page 20

EXTRA 4X FRESNEL 50(;
EA,

Rap10-TV EXPERIMENTER
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RADIO SHACK SPECIAL PURCHASE!
4-TRACK sterso
PE CARTRIDGES

PLAYS IN ANY 4 OR 4-AND-8 TRACK TAPE PLAYER

HUGE ASSORTMENT!

PRERECORDED

ATTENTION MAIL BUYERS: Space pro-
hibits listing separate titles. Please specify
quantity — we will send an assortment of

all different titles.

EACH

5 DIFFERENT / 2.79 EACH
10 DIFFERENT / 2.49 EACH

Now you can buy full lengeh prerecorded 4-track
auto stereo tape cartridges tor $2 to $3 less per reel
than ever betore! Radio Shack cleaned out a famous
U.S. tape cartridge manufacturer of thousands of
popular 4-track sterco cartridges, and we're passing
the savings along to you! A vast assortment of
over 50 titles: shows, jazz, country, folk, pop,
western, classical. Buy now while our supply lasts!
(NOTE: See recent Radio Shack catalogues for 4 and
4-and-8-track tape players at our low, low prices!)
#15-1000

Store Addresses, Order Form, See Page 20

WWW-americanradiohistorv.com
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What's your project for
our "Build In” radio?

Here's a wired transistor radio in 3 pieces.
Dextrous do-it-yourselfers should have
a field-day with this one.

You carpenters, metal-workers and gift designers
will really appreciate Radio Shack’s novel "Build In”
— a G-transistor superhet that's really @ kit that isn't
@ kit. Confused? Part one is the radio, 1009 wired,
installed in a crystalline 214 x 1 x 318" case with
the tuning knob sticking out of one end, and 8 wires
out of the other. Part swo 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 tHee parts (plus a flat 9V battery, not in-
cluded) can be installed in, on, or under anything,
in just about any desired angle or position. And
you don't have to be an engineer — Radio Shack’s
geniuses have provided a simple, idiot-proof lashup
pictorial. Now all you need is the price (just $6.98,
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
Radio Shack store . .. and start your Christmas project

early! For Store Addresses, Orcer Form, See Puge 20

e

“BUILD-IN”’ RADIO

&
B

»

" VOLUME
=" CONTROL
AND SWITCH

PM SPEAKER IN CASE

“50 EASY TO BUILD

SOLID STATE PROJECTS”

Build your own tran-
sistor radios, electronic
organs, amplifiers. code

oscillators, megaphones,
generators, etc. Ideal for
hobbyists.

62-1050 ... Net 2.00

wWWwW americanradiohistorv.com

RADIO SHACK PROJECT BOOKS (4¢ A PR-(l)JECT)

“A MODERW TRANSISTOR EACH

WORKBOOK”

Build your own wireless
microphore, AM broad-
cast tuner, audio pre-
amp, PA system, experi-
menter’s power supply,
etc. 50 schematics.

$2-2025 ... ... Net 2.00

BOOK

*2

Rap10-TV EXPERIMENTER
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THESE ELECTRONIC PROJECTS HAVE EARNED
CASH AWARDS FOR RADIO SHACK CUSTOMERS

Build Yourself — or Win Cash by Sending Us Your Own Ideas!

La Habra,
California A Flashing Light that Can Be Used as @ Warning Light,

Clearance Lamp or Signaling Device. Great for Protection
When Your Auto Breaks Down on the Turnpike!

si1& PROJECT PARTS LIST
Ql Ci Stock No. Item Net Each
- 23-541 Six Volt Lantern Baftery (BI) .... 2.55
B— 272-955 50mf @ 15 Volts (C1) .......... 3
276-409 2N170 NPN Transistor (Q1) ...... 1.15
6V | + 276-406 2N155 PNP Transistor (Q2) ....... 1.19
RI 70-0195 47K V2W Resistor (R1) 12
Q2 275-602 SPST Toggle Switch (S1) .30
272-344 6V Bulbs (Kit of 4) .....c........ 99

This circuit is a real powerhouse — a relaxation oscillator capable of flashing a clearance lamp
to full brilliance. The current drain is low since most of the current is drawn at the time of flash.
Project takes no longer than one hour to wire.

=V. | LIGHT OPERATED BUZZER

Oklahoma Clty
Oklahoma

Excellent Burglar Alarm or Warning Buazer! For an Interest-
ing Experiment, Use Power Flasher Above to Work Buzer.

PROJECT PARTS LIST

Stock No. Item Met Each
27-1701 PNP Transistor (Q1) ............ .49
27-1703 NPN Transistor (Q2, Q3) ........ 1.17
27716 50k Potentiometer (R1) ... .59
276-1710 Solar Cell (SC) ....... 1.79
20-1086 Buzzer (BZ) ............ 79
23.466 Batteries (2 D Cells) (B) 16
270-1439 Battery Holder .35

Here's an “electric eye” circuit that really works! ﬁy focusing a beam of light (flashlight or lens/
bulb system) on the solar cell enough voltage is amplified to operate the buazer. Adjust both the
buzzer contacts and the sensitivity control (R1) for best sound.

$$ FOR YOUR ELECTRONIC IDEAS! Neiawsil: )

Turn Ingenuity and Hobby into Spare-Time Profits! Y R
- R 1)
We are looking for experiments built around Radio'Shack or other electronic >N ST . ” {
parts. These will be published regularly in our catalogs. If published by us P
WE WILL PAY YOU AN AUTHOR'S FEE and reimburse you for parts bought from us — maximum
$50 cost. By submitting it, you state it’s original with you. If we accept it, it is understood we can
publish it for use by our catalog, flyer, book and magazine readers. Submissions cannot be returned.
Send description, parts list, stock numbers, and schematic. DO NOT SEND ACTUAL SAMPLE as
we will build it here to see if and how it works. Write today!

. Radio Shack, Attn: Lewis Kornfeld, Vice-President
SEND TO: 730 Commonwealth Avenue, Boston, Mass. 02215

JANUARY, 1968 9

MAMA amaricanradiahictan, oo —_
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MIKES, SPEAKERS; HEADSETS, TOOLS

FOR m;“tltcnomcs EXPERIMENTER

BUILD

4" Acoustic Suspension
FE-103 Specker System!

The fabulous Reaiis-
795

tic FE-103, complete
with cabinet consttuc-
ton details as pub-
lished in Electronics
Illustrated! 30-17,000
cps; 15 watts; 8 Q.

40-1197, FE-103, Wt 5 lbs.

With instructions.
40-808, coil, capacitor, etc.,

“EI s”
SUB-MINI SPEAKER

Net 7.95
CONTOUR NETWORK KIT.
Net 3.95

MIGHTY

MINIATURE PM SPEAKERS FOR
TRANSISTOR PROJECTS, RADIOS

8 Ohm Impedance

Small in size but big in sound! Three

sizes to choose from: 214", 214", or 2.
All for the same bargain price!

40-247, 2/, Net .98
40-246, 244", . Net .98
40-245, 27 Net .98

ONLY 98 EACH!

MIDGET
EARPHONES

For Transistor Radios

Co 98
AN

Resp. 50-9000 cps. With
replaceable earplug, cord.
10 ohms

33-175, Wt. 2 oz, Net .98

33-174, w/3/32” plug, Net .98

STEREO
HEADSET

Separate Transducers!

Perfect for use with re-
ceivers, tuners, amplifiers,
kits and recorders! 8 ohms.
33-1008, Net 2.79

CRYSTAL LAPEL
MIKE

® For Recorders,
PA, Paging!

‘589

Snsi[ive! Concealable!

Re-
sponse: 200-300 cps.
13.100, Wt. 8 oz. ... Net 1.89

CRYSTAL MIKE
CARTRIDGE

FABULOUS THERMO-ELECTRIC

GLuE QU REALLY

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. metal,
lcather, plastic or fabric.
Use with white sealer sticks
for water proof caulking.
Glue and caulking included.
642860, Gun, 2 Ibs..Net 5.99
64-2861, 7 Glue sticks, | 1b.

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

E;gﬁ?

for moke-or-
mend jobs

Precision made crystals!
Response up to 7000 cy.
270-095, 8 or. . Net .89

POWERFUL CERAMIC MAGNETS
1,000's of Home,
10 15¢ 25¢

695

LAVALIER DYNAMIC MIKE
it Neck/Hand/Desk Use!

Pencil-slim hi-Z for use at home,
studio, or in PA and guitar sys-
tems! With cord, stand. 50K
33-928, Ship. wt.

2 Ibs. . Net 6.95

Office, Auto Uses!

Each
64-1885 For E?nc;ly Per Pair
i 10

64-1875

10 For 1%

LOW COST 25-W.
SOLDERING IRON

@ 189

Precision designed!
Comes complete
with UL Cord and

! lb. Net 1.89
64-2178, Extra cop-
per Tip = Net .25

10

OUR OWN 60/40
SOLDER

69: Each

12 & UP

5Q¢c cach

U.S. made with superac-
tive rosin core. Fits fed.
specs. QQ-S-571d

STEEL CATCH-ALL

STORAGE BOX
waf"H x 814,"D x
S%"W

1

I95

4 draws with adjustable
compartments.
Net 1.95

64-0002 Net .69

64-2050, 3 lbs.

For Store Addresses, Order Form, See Page 20

www americanradiohistorv com

ASSORTED ELECTRIC
+—"1 HARDWARE

6" Hx8%4"Dx
S%HW

99

Over 600 pieces! Something
here for everyone! All
brand new — no sweepings!
One full pound. Compas-
able value: $4.50!

Net .99

64-2890, Wt. | 1b. .

Rap10-TV EXPERIMENTER
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RADIO SHACK E

XCLUSIVE! ADD A

SLAVE "WALKIE' G our sast. Mot
| OR WALKIE TALKIES!

Actual ' ONLY Crystal-controlled superket

Size!

receiver ONLY! Add as
9 many ears fo your network 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 u teeny 312 x 215 x 133", 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 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 Cnly 7.95
FREE ACCESSORIES:
® Receiver — earphone and whip antenna
® Transmitter — 35" telescopic antenna

Note: both units include crystals but require a 9V
transistor battery to operate. 23-464, 29¢ each.

- ARCHE R->

SPACE

STANDARD |1
FULL SIZE

Talk up to ¥4 mile
with our percnnial fa-
vorite in the 100MW
no-license  class.  Over
100,000 of these trans-
ceivers now in  use!
“"Lock on’’ ralk switch
for continuous trans-
mission when needed.
Cxera-long 437 tele-
scopic antenna! Chan-
nel 14 crystal & bateery
included.

’§95

PER PAIR

JANUARY, 1968

- ARCHER> MICRO

patroL°| SPACE PATROL

m ! Double transformer  rtalk-
power in the world’s small-
est (3-5/6 x 2-7/16 x
114") case. Fits easily in
your shirt pocket (and your
budget) . Handsomely styled
hi-impact, custom-chromed
case. Easy to operate with
a hideaway ''push-to-tulk”
button. 9-section telescop-
ing antenna. With channel
14 crystal and battery.

495

PER PAIR

For Store Addresses, Order Form, See Page 20

1
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Factory
Wired

il%

® Checks Electrical Circuits
5 in the Home or Garage!

1 Volt, ohm, ammeter,
wattage and leakage
checker; checks 6-12V
e batteries. 0-7.5/15/150/
54 300V, 15 amps. Resist-
{ ance 0-10009. With leads.
power cord. G14”x33%"x
1 214~

22-001, Wt. 3 [bs.

11.95

Pin jacks for 5 ranges. 2-color 134

Reads AC or DC volts in 3 ranges: 0- 5, 130, 1000V,
DC Current:

1000 OHMS/VOLT

POCKET AC/DC VOM

8 SALE| 37

e Ultra Compacf Size; Only 315" x 21" x 1"
* Convenient Thumb-Set Zero Adjustment

meter scale,

0-150ma. Resistance: 0-100K ohms.

Accuracy *+39% DC, #49% AC. Bakelite case with
test leads, instructions, batteries.

22-4027, Sh. wt. | Ib.

. Net 3.95

DYNAAIC
TRANSISTOR CHECKER

995

® Test Transistors “'In' or
"Qut" of Circuit. Tests
Low, Medium, High Power

Visual indication of elec-
trode open & short ciz-
cuits, current gain, GO/
NO-GO test 5ma-50ma.
clip leads for in circuit
tests. GL;x334x215".

22-024, Wt. 2 Ibs, . . 995

TRANSISTORIZED REGULATED
VARIABE.;E DC POWER SUPPLY

° 25% R/pp/e 0-20 Volts, Current 0-200 me

Continuoudy variable output of 0-20 VDC. 2
operating ranges deliver 0-20ma to 0-200ma.
Meter reads output voltage and mlllxamps

115 VAC @ 50/6D cy. Test leads.

478x278x
234",

22-C23, Sh. Wt. 4 |bs. - Net 13.44

EDGEWISE PANEL

® Movinyg Coil Typel 2°%, Accuracy!
® Compact! Easy-To-Read Scales!

Moving coil of 1 MA with zero adjust set
screw. 2% accuracy, soldier lug terminals. 17/3

mountmg, hole centers. Sue 213" Wx1-7/16"D
x%"H

For Store Addresses, Order Form, See Page 20
12

22-004, Slgnal Strength Net 1.99
22.006, VU, —20 to +3 (0-100%) . Net 2.50
22-003, Balance & Tuning Meter Net 2.50

RADI0-TV EXPERIMENTER
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6! ELECTRONIC PARTS

NOW WAY OFf ngum PRICES

5695

® Records 0 f0 9999.99 Hours!

Mecasures elapsed operating
tronic equipment, transmicters, receivers, in-
dustrial machines, ctc. Rncords running time
in hours,
either from 40 or 110,125 VAC, 60 cy.
with external resistor (supplied). ‘ﬂynchron
ous motor drive. Size: 2V4x2V5x31g"

273-1628, Sh. wt. 3 Ibs.

RUNNING TIME METER

Sale Price

544

Reg.

time of clec-

tenths and hundredchs. Operates

Nef 5.44

500 CF HOOK-UP
WIRE

Solid & 93
Stranded  fw
Five 100-fc. coils, sizes #18

theough  #22. Cocton, vinyl
insulation; different colors.

7 278-1484, Wt. 2 Ibs. . Net 273

Orig.
@0@@@ $199
@0ooC

144

Bayonet type socket with 11 inter-
changeable lenses. For 34" hole.
272-343, Sh. wt. 4 o1, . Net 1.44

5-LB. ELECTRONIC
MYSTERY
BOX

Eqs Worth ot
Least §$25!

resistors, capacitors, transformers.

270-496, Sh. wt. 5! Ibs.

75’ MINI-SPEAKER
WIRE .!19

Ny e

Place speaker away from amplifier.
2.conductor 24 wire, Plastic in-
sulacion.

278-1509, Sh. wt. Net .19

/s ibs.

Hobbyist's delighe! Assorted switches,

Net 1.98

i DPDT SWITCH
¢ Neutral Center

Kit of two DPDT toggle switches
with long bar handles. Heavy duty
excellent for power circuits, PA sys-
tems, etc. Rated at 10 amps, 125
VAC. With on/off plate, screw term-
inals, and mounting nut.

275-1533, Sh. wt. !4 Ib. Net .99

SWITCH49

Replacement switches for most walkie
talkies. May also be used in circuits
where momentary acrion is required.
Size: 1x11/66x7/16". Shaft length,
with knob: 34".

275-051, Sh. wt. Y4 Ib.

6-PDT PUSH BUTTON

6-FOOT LINE CORDS

-~ 39

Feature #18 wire complete with
molded plug. Ideal for home or shop!

278-1255, Sh. wt. Vs 1b. Net .39

Net 49

FUSE HOLDERS

€ KXit
of 6

Chassns mounung fuse holders for
popular 1V4x14” fuses. 3 holders ac-
cept 2 fuses, and 3 take single fuse.

Each equlpptd with snap-on dust
cover.
270-337, Sh. wt. Y4 Ib. Net .99

COMPOSITION
RESISTORS

R§99 Pak

of 100

1/10, ‘z, 1, 2 watts.

e
§

Code Chart
271-810, 2 Ibs.

COAX CABLE
CONNECTORS

278-200, PL-259
278-201, SO-239 .
278- 1370 UG175/U Adapter

for RGSB/U cable .... Net .16

Many
5% and ¢ *Magnetic Film" types.
Com(s complete with free Color

Kit of 100 Net 1.99

2w ARCHER> TWILIGHTER

® Automatically
Turns Light On ot
Dusk, O# at Dawn!

® Silent Guardion of
Your Home or Office!

An clectronic “eye” that automatic-
ally controls sclécted lights, turning
them on at sunset, off at dawn, daily

— without resetting. Ideal for con-
trollmg driveway lights, interior
lights, displays. Size: 37x13gx233".
275-1399, Sh. wt. | Ib. . Net 4.44

JaNnvaRy, 1968

Sale

Store Addresses, Order Form, See Page 20
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6.3 VOLT FILAMENT
_ TRANSFORMER

E]‘)

Hundreds of applications! Input:
117 volts at 60 cy. Output: 6.3 volts
ar 1.2 lmpS Tinned color-coded
leads. Size: 1-15 16x1V4x9/16",

273-050, Sh. w? 1 1b Net 1.17

24 VOLT POWER
TRANSFORMER

'598

transistor, semi-conductor
circuitry conversions, etc. Operates
from primary 117V 60 c¢y. Second-
ary: 24 VAC 1.2 amps. Op‘.n frame.
Size: 2x1-15/16x3-3/16"

273-1480, Sh. wt, 2 Ibs.

Use for

Net 1.98
13
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For auto radio AF amplifier cir-
PNP TYPES cuits. Replaces °N17 2N178,
For high frequency, RF-IF, and 2N179, N234, 2N235,
c?\?;ir_;er czllr\lc;zlitss R;ﬁ;csei 2N35B, 2N236 2N242 etc.
2
INZET IN274, 2N308, 12:76406? Wt. 3 o1. e l.‘I9
2N309. 2N310 or high power AF circuits in
276:412, Wh. 9 o, 1.29 auto radios. Replaces: 2N173,
X 2N174 2N277, 2N278,
For mixer/oscillator converter 2N44] 2N442 2N443,
circuit;. Rzerg]lﬁis: %ﬁ{;%. 2N1515, etc
2N113, H ’ g
IN136 IN137, 5N140. 276-407, Wt. 3 0z, .., 2.29
2N175, ecc. NPN TYPES
276-401, Wt. 3 oz. ... 99 For mlx(‘r/OSCIi“ator converter
7 _ circuits Replaces: 2N193,
/1] R Ierfi’z‘f“ﬁ\nIs(S 2N194/A. 2N211,  2N212!
j 2N218,  2N219,  2N315, 2N233 2N234,  2N357.
; 2N366, 2N406, etc. 2N35
. 276402 Wt 3 oz 99 276-408, Wi, 3 oz, - 1.09
% i e -
- % For G volt audio circuits. Re- For universal IF amplxﬁer cir-
T ol . 2N77, 2N104, 2N105, cuits. Replaces: 2N98, 2N99
\E SRTer. 2N oo IN130, 2N100,  2N145, 2N146,

N107,
2N131,

Popular PNP Types

® 5.2N107 Types
® 5.CK722 Types
Radio Shack Exclusnve'
Great for erimen-

ters, hams, obb ists
... all audio applica-

i H II tions, Complete with

98: :i transistor  base  dia.
grams.

276-031, Wt. 3 oz. 1.98

2 ARCHER>
Replacement Transistors

276-403, Wt. 3 o1, .

For 12 volt apdio circuits. Re- ﬁ‘;;lzcg;m Agl\f‘{r;phﬁerz c‘{%uglx
places: 2N36, 2N37, 2N38, 2N213, N2 4'_ 2N228‘,
2N4L, 2N43, 2N44, 2N4SD SN50% o AN 5 s
ol ST 276-410, Wt. 3 99
276-404, Wt. 3 o1. e 99 Cb oEaln i v
For 9 volr audio circuits. Re- EotglZ ¥(°lt1 AH ampgﬁgogu
places: 2N 188, 2N189, 2N190. SNi4sA, “PrisSin, anapoh:
2N191,  2N192, ~ 2N195, 2N556, 2N557,  2Ns87:
2N196, 2N197, et 2N649. etc.

276—405 Wt. 3 oz. 99 276-411 Wt 3 oz. . o

Twin PAK ‘‘POP’ SERIES

2N147, 2N148, 2N149, etc.

.99 276-409, Wt. 3 o1, ... » [Upl5

Silicon Field-Effect
Transistors

I98

i

\ \ ® High Impedance Input!
\ P4 ® Low Noise! High Gainl
‘ '\ ® Characteristics Similar

to Pentode Vacuum Tubel

1000’s of applications wherc pentode
tubes are used n low level circuies: field
strength meters, “‘gate dippers,” receivers,
flea power transmitters, ctc. TO-5 case.
Includes specxﬁcauons

276-664, Sh. wt. 2 oz, ... Net 1.98

IBM Component Boards

29

. SAVE!
4 for 1.00

All quality American made parts; ideal
for builder and hobbyist alike. Fach
board contains at least mo transistors,
plus loads of other components: re-
sistors, capacitors, coils, d1 es, modules,
chokes, and heat smks Size: 25/3 x 3%;”
276-616, Sh. wt. V4 1b. .. 29

B-ARCHER > Twin-Pak Transistor Kit

,£ I 98

BIGGEST BUY vet for the hobbyist or experimenter.
. with full length’ leads.

Brand new . .

Popular NPN Types Photo-MuItiplierr
® 5.2N35 Types 98 Power
® 5.2N170 Types I Transistor
Big savings on NPN
type transistors! Especi- Photo-sensitive cell, power rransistor
ally ~suited for audio amplifier, clectronic ~relay. Includes
EPPllc“lznsbG'e?' for spcgs and diagrams. *
198 | Cpms, hobbyiss! v | 2eser, whove b, Net 1.98
diagram, G
276.032, Wt. 3 oz. 1.98 750 MA Top Hat
g ; Rectifiers
Kn * & ¢ PAK
10 NPN ' - 25 K
2 5 « 15 PNP

Ideal for RF

From 50-1000 PIV

i i applications, switching and general urpose audio types. %;2:”3;7; 188 :w :,"t °:§ gz
% 4 :E Replace many popular numbers without circuic change 276.1109 200 PIV ng gf2 59
i i 276~1516, Ship. wt, 2 Ibs, ... . Net 1.98 276-1110 400 PIY  Pak of 2 .89
276-1”; 308 PIV Pot of% 1.39
276-111 00 PIV  Pak of 1.79
3 Amp Silicon- 10 GERMANIUM 276-1113 1000 PIV  Pakof2 1.98
Controlled Rectifiers DIODES 7
# 95 Similar to 1N34, IN34A, IN60 Transistor Sockets
1 e
/ C Kit
/' TO-66 Case! 200V m ii of 10

Designed to deliver loads up to 3
amps. ldeal for use in speed con-
trol operation, power converters

276-1065 . Net 1.95
276-1066, TO-b6 mfg hdwr. ... .30

For Store Addresses, Order Form, See Page 20

14

Equivalent in use to silicon -
odes with lower forward voltage

Jrop.
276-821, Ship. wt. Y Ib..... Net .97

Takes PNP or NPN rtransiscors with

contacts in line or triangle; com-
plete with mounting plates. For every
experimenter!

2741510, Wt. 2 02, cvecccrirsen. Net 99

RaAp10-TV EXPERIMENTER
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20 Power Resistors

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

271-1202, 2 Ibs. . Net 1.00

c elebrating OQur

44 H:Anniversary' :

35 Precision 19, Resistors

Large assortment. of pop-

ular V3, and 2-watt
values; includes encapsu-
lated, bobbin, carbon

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

e 2711196, 1 Ib. Net 1.00

50 Tubular Capacitors

An assortment of quality
tubular capacitors, 100
mmf to .1 mf w 600
WVDC. Includes molded,
paper and porcelain
types. $10 if purchased
individually from catalog!
272-1568, | 1b. Net 1.00

4 Subminiature 455KC
IF Transformers

Slug tuned, made for

printed circuitr{ mtg.,

shielded. Size: 38 x 3

x 14",

273.515, V4 Ib. ... Net 1.00

8 Sets -RCA Plugs & Jacks

N

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

price!
274-1575, Y2 b, - Net 1.00

35 Miniature Resistors

i World’'s smallest 14-watt
carbon rype resistors! All
have axial leads; built for
transistor and subminia-
ture circuitry: Assorted
values, with resistor color
code chart,

1 271-1546, Y ib, .. ... Net 1.00

\40 Coils and Chokes

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

273-1569, 1 ib. . .. Net 1.00

&
it
e

45 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, 1 Ib. .. Net 1.00

8 Volume Controls
Most Popular Values

Contains 8 assorted values
including long and short

shaft types. A tremen-
dous bargain for service-
men!

271-127, | Ib. . . Net 1.00

Special! 50 Capacitors

Assortment of many types

60 Half-Watt Resistors
1 Made by Allen Bradley

50 Ceramic Capacitors

Wide variety of popular

*‘3'}:% including disc, ceramic, and IRC. Many 5% and - values by Centralab and
e mylar, temperature coefh- 10% tolerance.  Color § other famous-name mak-
ﬁ"__’ﬁ; cient, molded, paper, oil, charr. All most popular # ers. 10 mmf to .04 mf to
b Vit-Q. You save $9 over values. An absolute KV. Assortment includes
“237.  industrial net catalog “must”’ for hobbyists and ; tubulars, discs, NPO's,
o prices! kit-builders. L temp. coefficient, etc,
L 272-1199, 1 Ib. Net 1.00 271-1612, 1 b, e Net 1.00 272-1568, | Ib. Net 1.00
48 Terminal Strips 35 Disc Type Capacitors [ 150’ of Hook-Up Wire
% You get id i f . oy
St A A R iy A varied assortment of | 9 ! Assortment consists of 6

screw and solder lug type

hundreds of uses! Assort-

Made by UTC and Rem-

PACKAGE!

4 O h types, including NPO'’s, ’ —
((verl'l?"smlOf::lesncny:l(h v]ah(xz Hi-Q, N-750's, mylar and sY)li:ldcl:sndMstrzaSndeilaC:‘vire.
ot this low price! 101 ceramic. 10 mmf 1o Ol #18 through # 22. Nec.
uses for the brixildér and mf 10 6 KV. A 310 cat- essary for multitude of
experimenter. alog net value! N 4 jobs and always useful!

- 274-1855, 1 Ib. Net 1.00 272-1567, Y4 1b. - Net 1.00 278-025, ¥, |b. - Net 1.00
40 One-Watt Resistors 4 Transistor Transformers $ SURPRISE
Here are resistors for z

ment has Allen Bradley

ington Rand. Famous min-

Includes sub-

and lll(C carbo;s. ¥lth iatures. jock : opes g 5
59 values included. This ouncer, mike, inpu €s. /
pack is a regular $8.00 Color coded leads. oaded wit $
catalog net! - 2731581, | |b. . ... Net 1.00 Parts!
271-1576, 1 b, .. . Net 1.00
- Thek bxggest' s]::xrpnse
a package yet! Enough
50 Plugs and Sockets 2-Watt Resistors electronics compo
Ideal bench assortment nents to make your
for servicemen, hams, etc, These quality 2-wartt re- eyes pop! Resistors,
Subminiature and printed sistors are non-inductive, capacttors, condensers,
circuit types included! magnetic film, carbon diodes , . . your guess
This assoriment saves you types. Many with 5% is as good as ours. The
810 over individual cat- values, Made by famous- famous-make parts are
11 alog prices! name manufacturers. worth a? least $25.00!
¥ 274-1582, 1 ib. Net 1.00 271-1211, Y3 Ib. . . Net 1.00 270-1251, | Ib., Net 1.00

For Store Addresses, Order Form, See Page 20
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6 Zener Rectifiers

Planar Transistors

Similar to 2N1613, 2N-
1893 and 2N2049: Made
by Fairchild and Rheem.
Rated at 700 MW, Vce
75; Hfe 40-120; 150 Ma;
TO-18, TO-46 cases.

276-538, 1/, Ib. Net 1.00

, Assorted typecs
i of pre-punched
i boards ideal for
§ transistor experi-
§ ments, hobby work.
Any path may be

276 1572 ... Net 1.00

< 10 MAT High Frequency

PNP Transistors : Transistors
Includes zener refer-

One of the most widely ences! Ratings from ~ Similar o 2NS5S01 rtype
used transistors today for 250MW.10 Wart. Stud, 3 PNP Freq. 30-180 MCS.
general audio use. Com- axial lead, upnght Used in RF and switch-
plete with base wiring types, assorted vobltages; ing circuits. Ideal for CB.
diagram. IN429, IN821, ctc. . Hams, and experimenters.
276-501, 1, b, Net 1.00 276-538, Yz Ib.... Net 1.00 }{ 276-522, ! Ib. .. Net 1.00
4 100 Mc. NPN 8 Pre-Etched Boaids 5-10W PNP Power

Transistor Pak

Ideal for the experi-
menter wanung higher
wattage ruting transistors
Types similar to 2N155

276-527, | 1b. ... Net 1.00

2 Silicon NPN 400 Mc.

5-6 Volt Zener Diodes

3 Coax Silicon

Frequency 4 MC, 150MV, Vcb 10;
Hfe 70 Ma,

tor the experimenter

Hfe 40-120.

Planar Transistors E Transistors
®a Sl }
Excellent for VHEF, R 5 Similar to Hughes
switching and oscillator Nfgé afonlg :xdl:l lg?ilsd 2N1241- ”N1743 type
e T QR o
vama imi ar to - s lL
707-8. 360 MW; Vcb 15, e o S Gty 35 Hfe 30 Ic 10. Raced
Hfe 12.75; 10 Mu 276518, Uy Ib. . Net 1.00 A
276-841, Yy ib. . Net 1.00 < V2 lb. . Net I 276-550, 3 Ib. . Net 1.00
Pak of 8 PNP 25-Pc. Surprise Pak 3 Silicon 100MC 2w
Switching o, P Transistors
. Includes both PNP and B o PNP ¢ TO-5 case.
UG NPN's Silicon and Ger. | Ll Similar 0 2N1133
PNP iacludes TO-5, TO-22, cases. /53 manium types.  Assorced 2N2104 and 2N2303
Simtlar to 2N1305, 2N394 2N404. Q cascs TO-5, TO-18, and
0-46. Ideal assortment quency work, Veb GO

; § types. Ideal for high fre-

types: CK.722, 2N35,

2N1320, 2N1504. Top

276-539, 'Sh. Wt Y2 Ib. ... Net 1.00 276 524, | Ib. ... Net | 00 276-523, 4 Ib. .. Net 1.00
‘ Pak of 8 NPN 25 Germanium Diode 3 RF Silicon Transistors
‘ Switching Surprise Pak NPN type — similar to
Trans:sfors Used in computer switch- 2N790 2N792 2N1150
: ing a]nd general expervl . and l,ﬁ?(}’lm()“typlc:s Rated
mental use. Long axia at req
NPN6 ype; Similar to 2N333, leads. Ideal for experi- - MCVCb 45. MA 22 TO-
zwll\{?h_%dxsta Specifications as above. menter and builder. '3 22 case.
276540, Ship. Wt V3 Ib. . Net 1.00 276519, Vi b, Net 100 | ] R | 276528, V2 1b. . Net 100
10 Popular PNP and 20 Top Hat 3 PNP High Power
@i~ NPN Transistors Rectifier Pak Transistors
Some up o 1 AMP. Rating: 10-40 W. Simi-
Includes most popular Flangtless types too! As lar w0 2N155, 255,

sorted voltages und cur-

107, 2N440, and 2N335 quality manufacturer In-

Invaluable to experiment- r;:;: a :-e(;rllgsurle?xi; Fach cludes cases TO-3, TO-10,

ers and hobbyists. P TO-13

274-510, 1, Ib. Net 1.00 276520, 1 Ib. ... Net 1.00 276-529, Y3 Ib. .. Net 1.00
New! 6 NPN and PNP 25 250MW Silicon New! 4-Micro Silicon

Micro-Transistors Zener Diodes Epoxy Rectifier

@ Both silicons and planars
with T and T-46 cases.
Similar to T-706, 2N995,
2N834, 2N2357. Fre.
quency: to 200 MC, Wir-
ing diagram.

276-542, Y3 1b. ... Net 1.00

Glass miniature diodes in
assorced  voltages. Long
axial leads. Excellenct for
transistor  power supply
regulation.

276-521, 1, Ib. . Net 1.00
For Store Addresses, Order

www americanradiohistorv com

|

Rated ac 1 amp a 400
PIV. Mfg. by GE. Long
l axial leads. Ideal for mi-

cro miniature CIrCLHU'Y
where space is a facror.

276-549, ', Ib. .. Net 1.00
form, See Page 20
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.062"” HOLES

xS Ingenious New Radio Shack PERFBOX"
"Professionalizes” Project Building!

The bloody-knuckle brigade will appreciate
Radio Shack's effort to eliminate chassis
cutting and drilling, and make things prettier!

Somebody at “The Shack” —thank heaven!
— must hate metal chassis and the gener-
ally sloppy look of breadboard projects.
Now they've come up with a bakelite
chassis box into which they've installed
(4 screws) a 314” x 6” perfboard top. But
that's not all —the back of the box is
pre-drilled for a 24" or other PM
speaker, and there’s a pre-drilled 14" out-
let hole on one side! This much-needed
item is called the Radio Shack Experi-
menter's PERFBOX™. (Cuat. No. 270-097,
price $1.69) and should sell like film at
Expo 67. As an added fillip, there’s a com-
panion deal they call Radio Shack Experi-
menter’s 5-Piece Panel Set, consisting of 3
perfboards and 1 aluminum and 1 bakelite
panel board, all 314”x6" predrilled to fit
the PERFBOX™. The latter two boards
are un-perfed (to coin a word), and the
5-piece set (Cat. No. 270-100, price $1.69)
should answer just about any need for
extending the usefulness of the PERFBOX
short of filling it with champagne!

RECOMMENDED PARTS FOR USE IN PERFBOX PROJECTS

DESIGN, CONSTRUCT YOUR OWN CIRCUITS . . . using these
time-saving phenolic boards, breadboard or permanent type.
3/32” holes punched on 0.265” centers. Can be sawed. Shipping
weight | 1b.

o UNCLAD PERF-BOARD
SN ® Accepts Miniature Components!
7> e Easy-In, Easy-Out Mounting!
® Ideal for Modulor Construction!

276-1582, 3.65x6.87x1/16” . ... Net 59

PUSH-IN TERMINAL KIT

49 Use with prepunched
perf boards. .062 diam-
eter holes (1/16”). Ser-

rated slots. Easy multi-

Kit of ple connections.
100 270-1394, Vs lb. Net 1.49

Pmﬂ ]
ﬁ/ -

%'\

Punched 276-1583, 6.87x9.8x1/16” .. Net IL.I5
o COPPER-CLAD SOLID BOARD
% “.;',EE.E::.:‘ . Make’ Your Own Printed Circuits!
: ¥ ) . Quahfy-M.anufacfured Board
‘[:‘,ﬂ J ® Bonded with Copper!
o B R R

\?(%% SPRING

BANANA PLUGS

Ideal for 3/32” hole per-
forated boards. Overall
length 1”.

270-1543, 2 oz.

99

LS Set of 10 .. Net 99%¢

COPPER-CLAD PERF-BOARD

® For Printed Circuit Design
and Circuit Checkout!

® Fasily Etched and Worked!

276-1584, 3.65x4.87x1/16” Net. .89
276-1585, 6.87x9.8x1/16” Net 1.75

(Punched)

JANUARY, 1968

SOLDERLESS TERMINALS

Use with .093 diameter

[4 holes. Takes up to 7

- leads without soldering.

W USA made. Spring ac-
Set of I5

tion.
270-1395, 4 oz1. ... Net 9%

ALLIGATOR CLIP SET

10 brass plated 13"
long with insulated phe-
nolic barrels.  Strong
spring. 5 red, 5 black.

270-1540, 2 oz. ... Net 99¢

For Store Addresses, Order Form, See Page 20
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No One Beats Radio Shack

on Reconditioned Phoneg!

Colored
Desk [+
Phones

* Complete with Plug o Ready to Use

Just the tickét for private phone and intercom systems . . .
and priced so low that everyone can own one . . . or two
« - - or more! They're real time and step-savers you can
install in any room, and so attractive they’ll complement
every interior decor. Complete with chrome dial, bell,
induction coil and cable. Specify your second choice of
color when ordering. Factory reconditioned, guaranteed.

279-375, Beige, Sh. wt. 10 {bs. ... T Net 12.95
279-376, White, Sh. wt. 10 Ibs. . . .. Net 12.95
279-377, Green, Sh. wt. 10 Ibs. P Net 12.95

30 Ft. Telephone s

Extension Cord \.- ';_Q
\g-’ ':Yf"'

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

279-1261, Sh. wt, V4 Ibs. ... Net 2.98

Telephone Q

Carbon Type Handset

For Mobile and
Replacement Use!

Great for use with mobiles & intercoms,
or as_outdoor mike for camps and con-
struction sites. Wirhstands 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.

Plugs & Jacks i
Igf?. )

Ideal for making extensions, these plug;

and jacks each weigh approximately 14
pound.

279-1351, Sh. wt. | b, i ... Net 2.99
Sound-Powered
Elements

Kit of two! Talk without electricicy —
your voice powers these devices. Hook
them up and talk up to 300 feet. Ship-
ping weight: 1, pound.

279-1353 .0 2 Net .99

279-366, plug .. .- . L

279-367, jack ... . Net 1.40
Coiled Phone Cords

Stretches up to six feet. 3 _conductor.

Shipping weight: 14 pound.

278360 . Net 119

gggu' ;onduct'oil extends up to fifteen feet.
1pping weight: 15 pound.
278-1389 ... Neeb 5.95

Shoulder Rest ¥ -

100 Ft. 3-Conductor
Telephone Wire

Multi-use 100" 3. conductor wire for«
telephone  work. Ideal for linking
temporary phones for field uses,

278-370, Sh. wt. 2 Ibs. ... Net 3.49

Frees 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.
Manutactured in the United States.
Weight: 1 pound.

279-606 ... . . Net 1.49

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. Y4 Ib. .. Net 1.25

Telephone Wall Jack

For 2, 3, 4.wire systems. Fits standard
wall conduit boxes. 1 1
279-1507 .. N S Net 1.99

18

Store Addresses, Order Form, See Page 20

Telephone Dials

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

279-359, Sh. wt. 1% Ibs. .. . Net 2.99

RADI0-TV EXPERIMENTER
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TRATR
RADIO KIT
95

28-1C2

No.

Tunes the standard
AM broadcast band;
can also be used as
a tuner. Battery-cper-
ated. Comes complete
with earphone. Perf-
board construction.

JaNuary, 1968

TRANSISTOR

ORGAN KIT

5952 |

Each note on the sev-
en-note scale is sep-
arately tone variable.
Urit is battery-oper-
ated and features
perf-board  construc-
tion. Fun to build &
operate!

395 o,

Transmit through any
radio up to 20 feet
away! Battery-oper-
ated microphone is a
real broadcaster! Con-
structed of
perf-board.

BRILLIANT NEW KIT LINE!

AC/DC
POWER
SUPPLY KIT

9.

28-104

- Converts 117 VAC
(house current) to
either 6 or 9 volts
DC. Play battery op-
erated equipment on
house line! Also ideal
for use with Science
> Fair™ kits & other
projects.

MIKE KIT

sturdy

Scrence
Fair

Perf-board electronic
projects make soldering
optional, let builder re-use
parts or change circuit!

At last! — electronic kits that let you work
the same way engineers do — by “bread-
boarding”. Designed by Radio Shack’s en-
ginecrs and produced by its new Science
Fair Electronics division, the kit line fea-
tures step-numbered construction data, pic-
torial, schematic and add-on instructions.

““OTL”” AUDIO
AMPLIFIER
KIT

95

NO.
28-106

Ideal for use with
tuners, mikes, phono-
graph systems. OTL
output. Frequency re-
sponse up to 15,000
cycles. Rated up to 2

www.americanradiohistorv. com

watts peak.

For Store Addresses, Order Form, See Page 20

The First 4 From Science Fair™

WIRELESS AM

1-TUBE DC
RADIO KIT

LE

28-100

Battery-operated!
Learn tube theory and
build a real working
radio. Equipped with
sturdy perf-board con-
struction. Kit comes
complete with ear-
phone.

19
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ARIZONA
Phoenix: 3905 East Thomas Rd.

R ARKANSAS
Littlé Rock: University Plaza
CALIFORNIA
Anaheim: 507 East Katella.Ave.
Bakersfield: Valley Square Shop. Ctr.
Covina: 1065 West Badillo
Downey: Stonewood Shopping Center
Garden Grove: 9836 Garden Grove Blvd.,
Glendale: Broadway & Chevy Chase Dr.
inglewood: 4736 West Century Blvd.
La Habra: 1511 West Whittier Blvd,
Long Beach: 4684 Long Beach Blvd.
Los Angeles:
830 W. Olympic Blvd.
Ladera Shop. Ctr., 5305 Centinela Ave.
Mission Hills, 10919 Sepulveda Blvd.
Reseda, 19389 Victory at Tampa

West LA, 10650 W. Pico Blvd. at Overland

Mountain View: San Antonio Shop. Ctr.
Oockland (San Leandro): Bay Foir Shop. Ctr,
Pasadena: 1715 East Colorado Blvd.
Pomona: 1335 Holt Ave.
Sacramento: 600 Fulton Ave.
San Bruno: 481 El Camino Real
San Diego: Grossmont Shopping Center
305 Mission Valley Ctr., W. Son Diego
College Grove Shop. Ctr.
San Francisco: 36 Geary Street
Santa Ana:
Bristo! Plaza Shop. Ctr.
2713 South Main St.
Santa Monica: 732 Santa Monica Blvd.
Torrance: 22519 Hawthorne Blvd.
West Covina: 2516 East Workman Ave,

COLORADO
Denver:

798 South Santa Fe Dr.

Westland Shopping Center

2186 So. Colorado Blvd.

CONNECTICUT
Hamden: Hamden Mart Shopping Center
Manchester: Manchester Shopping Parkade
New Britain: Newbrite Plaza
New Haven: 230 Crown St.
New London: New London Shop. Ctr.
Orange: Whiteacre Shop. Ctr.
Stamtord: 29 High Ridge Rd.
West Hartford: 39 So. Main St.
FLORIDA

Jacksenville: Regency Square Shop. Ctr.
Orlando: Winter Park Mall, Winter Park

GEORGIlA
Atlanta:

917 Peachtree St.
Greenbriar Shopping Center
No. DeKalb Shop. Ctr., Decatur
ILLINOIS
Belleville: Bellevue Plaza Shop. Ctr.
Chicago: Evergreen Plaza at 95th St.
Harvey: Dixie Square Shap. Ctr.
KANSAS
Wichita: Parklane Shopping Center
LOUISIANA
Gretna: Oakwood Shop. Ctr.
New Orleans: 3112 Paris Ave.

MAINE
Portland: Pine Tree Shop. Ctr.
MARYLAND

Longley Park: Hompshire-Langley Shop. Ctr.

MASSACHUSETYS

Boston:

167 Washington St.

594 Washington St.
Braintree: South Shore Plaza
Brockton: Westgate Mall
Brookline: 730 Commonwealth Ave.
Combridge: Fresh Pond Shopping Center
Dedham: Dedham Mall, 300 VFW Pkwy,
Framingham: Shoppers’ World
Lowell: Central Shop. Plaza

Medford: 3505 Mystic Yalley Pkwy. (Durrell Div.

Natick: 136 Worcester Rd. (Durrell Div.)
Quincy: 221 Quincy Ave. (Durrell Div.)
Saugus:

N. E. Shop. Ctr.

704 Broadway {Durrell Div.}
Springfield: Springfield Plaza
Waltham: 922 Main St. (Durrell Div.)
West Springfield: Century Shop. Ctr.
Worcester: Lincoln Plaza

MICHIGAN
Detroit:
Macomb Mall (Roseville)
Lincoln Ctr. (Oak Park)
MINNESOTA
Minneapolis:

T121 Nicollet Ave.

140 Apache Plaza

Hub Shopping Ctr.

St. Paul: 471 No. Snelling Ave,
MISSOURI
Kansas City:
1234 Grand Ave.
Antioch Shop. Ctr.

20

ORDER BY MAIL FROM YOUR NEAREST
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RADIO SHACK

For CATALOG ONLY — mail #
For ORDER plus CATALOG

St. Joseph: East Hills Shap. Ctr.
St. Louis:
1125 Pine St. (Walter Ashe Div.)
South County Shopping Center
Northland Szopping Center
10483 St. Charles Rock Rd., St. Ann
NEBRASKA
Omaha: 3002 Dodge St.
NEW HAMPSHIRE
Manchester: 1247 Elm St.
NEW JERSEY
Pennsauken: Rt. 130 and Browning Rd.
NEW MEXICO
Albuquerque:
6315 Lomas Blvd., N.E,
4th ond Copper N.W.
NEW YORK
Atbany: Colonie Shop. Ct., Colonie
Binghamton: Vestal Shopping Plaza
Buftalo:
725 Main Street
Transitown Ctr. (Williamsville)
New Yark: 1128 Ave. of the Americas
Schenectady: Shoporama Ctr., Rotterdom
Syracuse:
3057 Erie Blvd. East
Fairmount Fair Ctr., 3675 W. Genesee St.
NORTH CAROLINA
Charlotte: 1010 Central Ave.
OHIO
Cincinnati: 740 Swifton Ctr,
Cleveland:
Southgate Ctr. (Maple Hts.} Village Shops
Richmond Mall {Richmond Hts.)
lima: Llima Mall
OKLAHOMA
Oklahoma City:
Mayfair Shop. Ctr,
Hillcrest Shop. Ctr.
Tulsa: 2730 South Harvard

OREGON
Portland: 1928 N.E. 42nd St.
PENNSYLVANIA
Greensburg: Greengate Mall
Philadelphia:
2327G Cottman Ave., Roosevelt Mall
1128 Walnut St.
Plymouth Meeting
Pittsburgh:
309 So. Hills Village Ctr.
East Hills Shop. Ctr.
RHODE ISLAND
Providence: 355 Reservoir Ave.
East Providence: Shappers’ Town

RADIO SHACK STORE

®

TENNESSEE
Memphis:
1208 Southlond Mall, Whitehaven
96 North Avalon
Eastgate Shopping Ctr.
Frayser Plaza Shop. Ctr.
1825 South 3rd St.
Nashville: 100 Oaks Shop. Ctr.

TEXAS

Abilene: 2910 North First St.
Arlington: Collins at Park Row
Austin: Hancock Shopping Center
Brownsville: 847 S.E. Elizabeth St.
Corpus Christi: 520 Everhart Rd,
Dallas:

Medallion Center

125 Wynnewood Village

Plymouth Park Shop. Ctr,

138 Marsh Lane Plaza

156 Inwaod Village

507 Casa linda Plaza
El Paso: 85 Bassett Center
Fort Warth:

1515 So. University Dr,

900 East Berry St,

3524 Denton Highway

2615 West 7th St.

4303 Camp Bowie Bivd.

138 Seminary South
Houston:

7949 Katy Freeway

8458 Gulf Freeway

322 Northline Mall

Bellaire, 4759 Bissonnet

9417 Jensen Rd.
Lubbock: B-10 Caprock Shop. Ctr.
Midland: South 9’ Meta Drive
San Antonio:

150 Wanderland Shop. Ctr.

684 S.W. Military Drive

7107V2 San Pedro Ave.
Sherman: 1620 Highway 75 North
Waco: K-Mart Shop. Ctr.

UTAH
Salt Lake City: Cottonwood Mall

. VIRGINIA
Arlingtan: Parkington Shop Ctr.

Virginia Beach: Pembroke Mall Shop. Ctr.

WASHINGTON
Seattle:

2028 Third Ave.
837 N. E. 110th St.
116 SW 148th Sy.
-

A DIVISION OF Dept..1
TANDY CORPORATION wg |

o Radio Shack, 2727 W. 7th St., Ft. Worth. Texas 76107 I
— mail to store nearest you.

CAT. NO. [ ary. [

DESCRIPTION

PRICE EACH

NEW 1368 CATALOG

FREE

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

Add STATE TAX where Applicable:

(] Add to My Acc't.

[J Check Enclosed. [] Free Catalog TOTAL .
NAME

STREET

ciry STATE ZIP

L-—_____---—---—___-—-J

warna amaricanradiohistorv.com
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new miniature
electronic pliers

HOLD, BEND, CUT ALL
FINE WIRES WITH EASE

g

. d@@u e ;
POSITIVE FEEDBACK.

P O T 1 e e T ] S S () S

Jurian M. Siexkiewicz, EpiTor T e CHAIN NOSE AND
i L DIAGONAL CLOSE

B 1967 has been a year for disastrous earth- gihs CUTTING PLIERS
quakes. Almost every newspaper headlined the i
disasters afflicting regions in Turkey and Vene- | = deptii SPECIAL TIF
zuela. Many lives were lost and millions of | § : | CUTTING PLERS
dollars worth of damage sapped the economy of ¥ Al /"""
these countries. So great were the quakes that .
one which struck the western Pyrenees went 7 =ﬂ‘---
practically unnoticed by the North American RADID AND TV PLIERS SR Ku
press despite the destruction of the French vil- el for mlecerdnic. radio/TV, (elechical seivice
lage of Arette and two hamlets, leaving over e asumbl;;r. Furéed alloy Sheel. chhstrastion.
1.000 people homeless. Precision machined. All have polished heads and

These disasters raise again the question of shoulders. Comfortable “Cushion Grip!’ handles

how we can learn more about the mechanism and coil spring openers speed work, reduce hand
: B . fatigue. Miniature round and flat nose pliers also

causing these violent geological upheavals and avaliable,

so, perhaps, warn people of impending danger.

It is a difficult task for a number of reasons. a comple‘e "ne 0' regu‘ar

But over the past few years, the science of seis- _ -
mology has undergone something of a revolu- ' u l
tion following the developmentgof extremely n Iel‘s an snlns' 00
sensitive and powerful methods of monitoring

the continuous major and minor rumblings of - .

the earth’s crust.

Already a great deal is known about earth-
quakes. For example, nearly all of them occur
within two well-defined zones of the globe.
These are the most recent belts of mountain-
building activity which form irregular rings en-
closing more stable regions of the earth’s sur-
face.

Includes long nosa pliars with and without cutters;
diagonal, neadle nose, chain nose, side cutting,
(turn page) and other pliers; eléctronic snips. Yarlety of sizes.
All available with “*Cushion Grip" handles. Pro“es-

sional quality,

Ll

Send Catalog 162 with information on miniature and
regular pliers and snips.

St UYL TGN G ORHA s  BUE S  h  1  w

name.
""Run to the radio station and tell them address
to broadcast a farewell message. ) .
His transistor is still playing.” i3] state & zip
SIS S ORS00 0000090000006 000 0040 AR, SR 101 30010000 3 | ST T TR ITYTT el

JaNvuary, 1968 21
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The Venezuelan tremors of July 29 and 31,
which left behind a sad toll of more than 300
dead, 1,600 injured in Caracas and the port of

FALII;_.RﬁI(JVg \lzfxfr R La Guaiva, happened somewhere near the mid-
E point of the Great Cordilleran Mountain Belt

RADIO-TV which itself forms part of the much larger cir-
ELECTRONICS cum-Pacific belt of mountains and earthquakes.
CATALOG Caracas lies at the point where part of the belt,
the Caribbean Loop, curves back into the South
American Continent.
I\‘{'g]l{J_R.BgtYING&Gl]{{llDIE Recent oceanographic research has now pro-
Systems &eré‘z,mpom;;,t; vidqd strong evidence that the ﬂoo{ of the
® Tape RecorderscElelc- Pacific—and those of other oceans—is slowly
s e e spreading (see “Continents on the Move,”
H “1'0 I'l e Ham Ge&z:rKO Tes(t: In- RADIO-TV EXPERIMENTER, April/May 1967).
struments its ® Cam o s :
“,‘n- "! oras & Film o PA  Citi. This very stiff flow, continued beneath the edges
fLr[ rR g zens Band @ Radio & TV of the bordering continents, sets up drag forces
Sets » Musical Instru which crumple up mountains and produce in-

ments . 5 o
tense stresses in the overlying crustal rocks. It is

. 77 when these finally become too great for the
B MAIL TODAY TO: rocks to sustain that breaks occur in the rock
BURSTEIN-APPLEBEE formations accompanied by the vibrations we

1
1 1 . L .
1 Dept. RTL 1012 McGee, Kansas City, Mo, 64106 | | [€COBNize as earthquakes. Similar mechamsm,s
: I | are at work beneath the second of the world’s
| Name ; great mountain belts, the Mediterranean-Trans-
: Address ' | Asiatic Zone, running from the Pyrenees through
I City : the Alps, Causasus and Himalayas and down to
h .
| State Zip Code : the East Indies.
L] .

The tremor that destroyed Arette occurred
within this zone. Turkey, too, is unfortunate to
lie in this zone and the earthquakes of July 22,
23, and 30, centered on the city of Adapazari, 90
miles east of Istanbul, caused over 200 deaths.

Unfortunately these crustal catastrophes re-
veal very little of their intentions beforehand.
Some, it is true, are preceded by so-called fore-
shocks, but not at any substantial interval of
time before the main earthquake arrives. What
does occur beforehand is a long and slow build-
up of stress in the crustal rocks. But this state
of tension is an exceedingly difficult thing to
measure directly. Because most rocks are ex-
tremely rigid, the stress causes a minimal
amount of deformation. Unlike a piece of wood
which bends before it snaps, the strata give very
little indication that they are about to rupture.

Any attempt to place measuring instruments
within the rocks is thwarted because placing

oR ML) o
them there, by drilling for instance, relieves the
tension at that point. Some attempts are being
made—for example along the Great San An-
dreas Fault in California—to measure the mi-

\ff g TR nute surface distortion directly with sensitive

(ﬁ’@é&g L s optical techniques. But such methods can only

¢ l ﬁg 7 | work at sites where successive crustal move-

Dn y G ments are known to recur. Failing stress

... | measurements as a means of predicting earth-

HU’[ I,'[ .ﬂ‘ m;mn ‘W 27w | quakes, the only alternative left is to try to make

A PART&S{HREE some sense out of the overall patterns of crustal
% s:;{é : disturbance.

E In fact the earth’s crust is in a continuous

ML '!CGRE SALES CORP, F"ES’!EJHY H'!" 115835 | state of grumbling activity, though most of the

22 Rap10-TV EXPERIMENTER
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Youwork where the action is when you're in 2-Way Mobile Radio
Servicing—with potice, airline crews, fire fighters, and other mo-
bile radio users. Many, like CIE-graduate Ed Dulaney (above),
own their own mobile radio businesses. Says Dulaney, “My CIE
electronics course was the best investment I ever made. CIE de-
serves full credit for greatly expanding my technical background.
1 am much better off financially and really enjoy my work.”

L

radio and TV entertainers on the air, covering sports events and
big news developments. “Now [ am a Broadcast Engineer,” wrote
Don Fosco after taking a CIE course, “and earn $150 more a
month.” Once you get your FCC License and some broadcast
experience under your belt, you can earn $185 to $215 a week at
big city stations. (Photo above posed by models.)

Want a real man’s job and pay?
Your best bet today is Electronics!

Electronics is a great life for a man!
And breaking in is easier than you think.
Here’s how you can prepare right at home.

WWhat does a real man want from his job?

A man’s pay, for one thing. Money enough to raise a family
comfortably...take some exciting vacation trips...send the
kids to college.

But you want a man’s satisfaction on the job, too. You don’t
want to be just a workhorse harnessed to routine chores. Nor
do you want to sit behind a desk and push a pencil all day.
You want the feeling of doing something important—of being
needed. Of having dozens, maybe even thousands, of people
depend on you and how well you do your job.

Offers High Pay and Excitement

For that kind of satisfaction—a real man’s job and a man-
sized pay check to go with it—your best bet today is ELEC-
TRONICS. This booming field really separates the men from
the boys. Every year more good jobs open up, and there just
aren’t enough good men to fill them, The unprepared don’t
stand a chance. But the fellow who takes the trouble to learn
what it’s all about can write his own ticket,

For instance, how would you like to meet with top political
leaders and sports celebrities—put glamorous radio and TV
stars on the air? As a Broadcast Engineer you'll be an “in-
sider” in the exciting worlds of show business, sports and
news reporting.

Or how about getting out “where the action is”—working
with your local police, firemen, airline crews, etc.? You can,
by getting into 2-Way Mobile Radio Servicing. It pays con-
siderably better than fixing television sets because you hold a
Government FCC (Federal Communications Commission)
License. You can even become your own boss—start your
own service shop—come and go as you please.

How to Become “Tle Man in Demand”
And these are just a few of the many golden opportunities in
the great wide world of electronics today. Computers...elec-

c I E Cleveland Inatitute of Electronics
1776 E.17th St.,Dept. EX-23. Cteveland, Dhio 44114

Janvary, 1968

wpann oo radi ol oton . oo

tronic automation...electronically guided spacecraft...the
whole world is going electronic. And the man needed to keep
it all running, the electronics expert, will be “king.”

Breaking into electronics does call for some training. But
you needn’t quit your job or turn yourlife upside down to get
it. You won’t even have to set foot in a classroom. CIE can
teach you electronics right at home...in your spare time.

Over the past 30 years we have developed special home
study methods that take the mystery out of electronics...even
for men who've had trouble with other studies. Your instruc-
tor, an expert in electronics, will give you all tie personal
help you need.

Send for 2 Free Books

We offer two free books that tell all about career epportu-
nities in Electronics, and how to prepare for them without
previous training. Just fill out and mail the coupon below. No
obligation. And the books may open the door to an exciting
and rewarding life in electroics...doing a man’s job and earn-
ing a man’s pay. If coupon is missing, write to address below.

ENROLL UNDER NEW G.I. BILL
All CIE courses are available under the new GJA. Bill. If
) . A .
you served on active duty since January 31, 1955, or are in
service now, check box in coupon for G.I. Bill information.

F—== - -

Cleveland Institute of Electronics
1776 E.17th St., Cleveland, Ohio 44114

L)
|
!
Please send me without cost or obligation: 1
1. Your 40-page book "“How To Succeed In Electronics” de- |
scribing the job opportunities in Electronics today, and |
how your courses can prepare me for them. |
2. Your book on “How To Get A Commercial FCC Li- |
cense.” |
i

|

|

|

|

§

|

|

| Name Age
(Please Print)
Address.
City State Zip

3 Check here for G.I. Bill infermation
Accredited Member National Home Study Council EX-25

Fr——-
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vibrations—microseisms as they are termed—
are very tiny. In addition to having their origin
in geological processes occurring at depth, simi-
lar signals are produced by sea waves pounding
the coast, by man-made explosions, by the wind
in-the trees and by railways and traffic. All these
form a confusing jumble of “noise.” Is it pos-
sible to distinguish them one from another and,
perhaps, pick out some diagnostic rumbling
which foretells an earthquake on the way?

Not enough is known about these more feeble
signals to tell whether such seismic signs even
exist. But thanks to the need to develop instru-

:‘dﬂ_ﬂﬂu ments capable of distinguishing clandestine un-
T derground nuclear tests from natural earth-
Fill in coupon for a FREE One Year Subscrip- quakes, we now have at least the tools that can
A C‘Zt:f:’;_f,‘,,‘,,‘,’:,ﬁ";,‘smwl“';’,;w e enable us to study the microseismic world and
on Brand Name Speakers, Changers, Tubes, gain new insight into it.
:::.'”c,se"fi',ezlf,:":",’ci";:gfe'f’ CBJandotheraVels Since the Geneva committee of 1958 on the
NAME banning of nuclear tests, seismologists and in-
ADDRESS stument experts in southern England have been
cITY STATE working to perfect equipment which will detect
GIVE ZIP CODE and identify the smallest underground nuclear
If you have a friend interested in electronics send explosions. The detection system chosen—one
his name and address for a FREE subscription alse. that had been used before only in a limited
o L 5 ON EL EC -l- R o ] |C5 fashion by_ oil exploration companies—was 1hat
of the seismometer array. Instead of using
INCORFPORATED single seismometers—instruments in  which

771 S. Forge Street Akron, Ohio 44308 ground tremors transmitted to a sprung weight
are measured electrically—arrays were built

several tens of miles in extent in which 20 or 30
seismometers were spaced at equal intervals

di i 1 along two arms at right angles.
O O Or The underlying idea of such a system is that

LEl‘S you see }'uur mUSi'E while distant signals will arrive at each instru-

ment in turn with an appropriate time lag. there
will be no such regularity about iocal disturb-

o [Tt

ASSEMBLED KIT FORM
$54.95 $44.95
$5 DOWN — $5 MONTH

Walnut finished cabinet included / Shipped REA Collect

Easy to build, easy to install. All transistor AUDIO-
COLOR adds a visual dimension to musical enjoy-
ment, A brilliantly moving panorama of color casts
dancing images on a soft frosted screen, reflecting
rising and falling volume with each beat of the music.
Here's a truly unique and exciting new musical experi-
ence. Make check or money order to CONAR.

SEND FOR FREE CONAR CATALOG

“How can a guy with seven years
experience weld himself inside

Division of National Radio Institute, a six hundred foot tower?"’
CONA Dept. NP7C 3939 Wisconsin Ave.,

Washington, D.C. 20016

24 Rap10-TV EXPERIMENTER
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MANL
ORDER

SHOPPING MART 7.

A selection of products available by mail for readers of Radio-TV Experimenter
All merchandise sold on a money-back guarantee. Order Direct by Stock No. Send check or M. O,

GIFTS!

3” ASTRONOMICAL TELESCOP:

See stars, moon, phases of Venus, planets
vlose up. 60 to 180 power—famous Mt,
Palomar refiecting type. Aluminized & over-
zoated 3° diameter §/10 primary mirror,
ventilated cell, Equipped with 60X eyepiece

and mounted 3X finder scope, hardwood
iripod. FREE: "STAR CHART"; 272-page
“HANDBOOK OF HEAVENS"; "HOW TO

USE YOUR TFLESCOPE".

Stock No. 85,050HP $29.95 Ppd

ASTRONOMICAL TELESCOPE KITS
Grind your own mirror for powerful tele
scope, Kit contains fine annealed pyrex
mirror blank, tool, abrasives, diagona! mirror,

and eyepiece lenses. You build instruments
valued from $75.00 up.
Stock No. Diam. Thickness Price
70,003HP 4Y4” Ya” $8.00 Ppd.
70,004HP 6" 1 12.95 Ppd.
70,005HP 8" 1% 21.00 Ppd,
70,006HP 10" 1%”  34.25 f.o.b.
12" 2%” 65.85 f.0.b.

70,007HP

GIANT WEATHER BALLOONS
‘Balls of fun" for kids, traffic stoppers to-

stores, terrific for amateor
Create o neighborhood sensation. Great
backyard fun. Exciting beach aftraction.
Amateur meteorologists use to measure cloud
heights, wind speed, ond temp. Made of
heavy duty neoprene. Inflate with vacuum
cleaner or auto air hose, or locally avail-
able helium for high rise.

Stock Na, 60,568HP. ... 8’...$2.00 Ppd.
Stock No. 60,632HP....16'...%$7.00 Ppd.

meteorologists.

JANUARY, 1968

QORDER BY STOCK MUMBER . » OFEN ACCOUNT .TO RATED

EDMUND SCIENTIFIC. CO.

“FISH” WITH A MAGNET
Go treasure hunting on the bottom! Fas-
cinating fun & sometimes profitable! Tie o
line to our 5-b. Magnet—drop it overboard
in bay, river, lake or ocean. Troll it along
bottom—your “treasure” haul can be out-
board motors, anchors, other metal valu-
ables. 5-lb. Magnei is war surplus—Alnica
V Type—Gov't cost $50. Lifts over 150 Ibs.
on land——much qreater weights under water,

Stock No. 70,57T1HP........$12.50 Ppd.

NICKEL-CADMI

Terrific  value—used government  surplus.
Quick-charge, lightweight 6-volt nickel-ead-
mium battery. 4-amp. hour capacity. Almost

unlimlted life. €Charges in 1 hr. w/Edmund
Charger Kit. Hundreds of uses, Few diops of
water vearly for full maintenance, Minimum
of electrolyte-sealed to prevent lo. Delivers

nearly 10047 nutput at below freezing. Five
vented 1.2 volr eells. 3e/x27xe/,
Stock No. 70,942HP tbatreryy .. A Ppd.
Stock No, 40, TO8HP (1.2 V. Celly $ 3,95 'pd.
Stock No. THN0THIL

............... & ﬁ_ml Pl

(Uhurger Kit)

Ed
1498 pag
packed with nearly 4,000 unusual bargain..

Completely new 19467 Catalog.

Exciting new categories, Many new item;
100's of charts, illustrations. Many hard-
io-get wor surplus bargains. Enormous sele:-
tion of telescapes, microscopes, binoculars,
magnets, magnifiers, prisms, phota com-
ponents, etz. For hobbyists, experimenters
workshops, factories. Shop by mail. N>

salesman will call. Simply check coupon
or write for Catalog ""HP’’ to Edmund
Scientific Co., Barrington, N. J. 08007.
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MERRY GO- ROUND OF SPARKLING COLORS
Faseinating beacon light produces 60 rainbow-
Continuously
blue and amber fresnel
parhle and life to home,
rfect for o llr)s game
store windo lotbles,
- deterrent since beacon
M syslem when running indoors

like color changes ey ¢ry minute.
revolving red. gre

lenses add unuqml
husiness,

]lu

av nurh. ty gold anodized aluminum case

—108," ' x 6 . Fnclused 15V A.C,

H cycle motor.  1000-hr. 23W bulb.  10-ft.
& plug

\ uck No. nu OUVHP. .. ... ..., $21.00 Ppd.

OUTDOOR MODEL:
Stock Noo
R

B0 1000

NEW MODEL DIGITAL COM.PUTER

solve problems, tell fortunes, play games
with miniature version of giant electronic
brains]l Adds, subtracts, multiplies, shifts,
complements, carries, memorizes. Colored
plastic parts easily assembled. 12°x3Y4°
x4%". incl. step-by-step assembly dia-
grams, 32-p. instruction book covering op-
eration, computer language (binary system;
programming. problems & 15 experiments.

Stock No. 70,683HP,........$5.98 Ppd.

MONEY BACK GUARANTEE

AlL ORDER

| EDMUND SCIENTIFIC CO. |
| 300 Edscarp Bldg,, |
| |

|

Barrington, N. J. 08007
| ] Please send free Catalog “‘HP"

|sToCK No. ITEM erice |

Please send TOTAL
| checkor 0. ENCLOSED |

Name__
|

|Address |

I
el

FIRMS '* MONEY-BACK GUAMNTEE

300 EDSCORP BUILDING
BARRINGTON,

NEW JERSEY 08007
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POSITIVE FEEDBACK

ances. By taking all the records from all the
instruments and adding them together with suit-
able time adjustments, the record of the distant
event is enhanced at the expense of the local
ones. Computers can do the job rapidly and ac-
curately.

In other words. an array acts as a filter. More-
over, by using suitable electronics to alter the
time lag of recordings between each instrument,
the array can be “tuned™ to respond to seismic
waves of a given kind. Experimental arrays of
this type now exists at Eskdalemuir, Scotland; at
Yellowknife, Canada; at Tennant Creek. Au-
stralia; and at Jauribidanur, India. They are cap-
able of detecting some of the smallest earth-
quakes occurring at any point on the globe.
However, the total effort is only the first step in
a soon-to-be worldwide research program. In a
decade we will look upon this crude beginning
and wonder why we desisted so long.

Who's for Dinner? All my readers should
know Hal by now. He's the joker that'll twist
any situation into a backdrop for one of his
math teasers. For example. as the light comes
up on our little drama, we see four happily mar-
ried couples enjoying a delightful Chinese din-
ner. However. the table is a bit cramped because
a single has joined the group. Yep. you're right!
The single is Hal. and the four couples include
my wife and myself plus some friends. Hal met
us in the movie theater and tagged along for
what he hoped would be a free meal. No one
complained about the free loader until he de-
cided to entertain us with a small problem he
conjured up while cleaning some egg foo vong
oft his lapels.

Hal began, “Nine men found themselves cap-
tives of Chinese pirates who had picked up some
strange customs from East Indian natives. The
captives were first seated in a straight line in
front of the chief pirate. They were then asked
to join a feast of feasts.

“A huge pirate who made Mr. Clean look like

Last Issue’'s Puzzler

It’s easy to guess the birthday. The cal-
culations you ask an unsuspecting person to
perform are actually loaded. In a round-
about way the person doing the calculations
multiplies the month number by 100 and
adds the actual date. Hence, since I was
born on June 27th, the calculated number
should be 627. Now, anyone clever enough
to do the computations asked of him will
recognize that number, so the calculations
are geared to add in the number 165.
Hence, after performing the calculations
given in the last issue, I came to the number
792. Hal subtracted 165 in his head and
came up with my birthday. It’s easy as one-
six-five!

www americanradiohistorv. com
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an infant with a full set of teeth stood behind
the first diner on the extreme left and counted
heads until he reached the seventh diner. This
captive was invited to sample some exotic dish
in the kitchen—not realizing the dish would be
him, served in wine sauce to the boys in the back
hut. The yellow giant would resume the head
count with the next diner, again selecting the
seventh head. He would return to the extreme
left of the table when he came to the last diner
at the table’s extreme right in order to continue
the count.

“This every-seventh-head elimination proce-
dure continued until there was cnly one person
left. The last diner was offered to join the pine-
apple tidbits dessert being prepared in the kitch-
en or romance the night away with a beautiful
Oriental wench and gain bis freedom.” (1 was
surprised with Hal's vivid description of the girl
until T realized he was actually giving a run-
down on the pretty young thing tending the cash
register.)

“Now,” Hal continued, “if you were one of
the captives and knew the strange habits of these
Chinese bandits, where would vou sit? Would it
be on seat 1 on the extreme feft? Or would it be
seat 2, or 3, or ... up to seat 9 on the extreme
right?”

Conceivably, it could be quite easy to deter-
mine the best seat at the table if pencil and paper
were used. However, Hal would have ncne of
that. nor would he tolerate any finger pointing
or counting. The penalty for taking a short cut
to the answer would certainly be a dash of soy
satice as Hal promised, and everyone knows Hal
has no normal human restraint. So. d=ar reader,
why should you be better oft than me? See if
you can do the problem in your head the first
time—you get only one guess because Chinese
pirates do not repeat.

I'll let you know next issue which seat you
should sit in and what seat I sat in. So set up
your pup tent along side your favorite news-
stand and start munching candy bars till the next
issue comes your way.

Kick in the Head. From time to time, inter-
esting letters cross the Editor’s desk. some prais-
ing our mag and others—well. you might call
them a kick in the head. Tommy Kneitel, a well-
known author and a very good friend of this
editor (and, I might point out, an Editor in his
own right). took exception to an article by C. M.
Stanbury II in our last issue. But, why should I
explain; let Tommy’s letter do it!

Dear Mr. Sienkiewicz,

I seldom write letters to Editors; you people are a
bad lot in general (what about you, T.K.?) and
hardly worth venting any of my valuable anger on.
As you can imagine, this time you must have really
rung the gong, for a letter is most certainly in order.
You recently ran a story about clandestine radio
broadcasters (DX Crooks And Clandestines, Oct.-

Rap10-TV EXPERIMENTER
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LOOK!
A New Electronics Slide Rule
with Instruction Course

(L TN
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This amazing new “computer in a case” will save
you time the very first day. CIE’s patented, all-metal
10" electronics slide rule was designed specifically
for electronic engineers, technicians, students, radio-
TV servicemen and hobbyists. It features special
scales for solving reactance, resonance, inductance
and AC-DC circuitry problems...an exclusive
“fast-finder”” decimal point locater . .. widely-used
formulas and conversion factors for instant refer-
ence. And there’s all the standard scales you need
to do multiplication, division, square roots, logs, etc.
Best of all, the new CIE Slide Rule comes with
an Instruction Course of four AUTO-PROGRAMMED " Iessons.
It includes hundreds of illustrations, diagrams and
practice problems. You'll learn ingenious short cuts
...whip through exacting electronics problems
quickly and accurately. This course alone is worth
far more than the price of the entire package!
Electronics Slide Rule, Instruction Course, and
handsome. top-grain leather carrying case . . . a
$50 value for less than $25. Send coupon for FREE
illustrated booklet and FREE heavy vinyl Pocket
Electronics Data Guide. Cleveland Institute of
Electronics, 1776 E. 17th St., Dept. EX-104, Cleve-
land, Ohio 44114. STRADEMARK

GET BOTH FREE[ Cleveland Institute of Electronics
" 1776 E. 17th St., Dept. EX-104, Cleveland, Ohio 44114

Please send FREE Illustrated Booklet describing your Electronics Slide Rule
and Instruction Course.
SPECIAL BONUS! Mail coupon promptly , . . get FREE Pocket Electronics
Data Guide too!

JANUARY, 1968

A leader in Electronics Training . . . since 1934,

MOALM g ricanradighictan, caom

Name i 5
PLEASE PRINT,
send Address County.
coupon
Ci Stz VAl
tOday—’ ity tote. p
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Ever try te saft sell cold hard Facts?
It's almost as hard as being tha best.
Which we are.

Buy the best.

Cur 1948 catalog ‘of:
precision guartz crystals
and slectronies for
the communications Indosiry
ia new available.

It will cost you nothing.

L CITY O
T

SENTRY 'MANUFACTURING COMPANY ﬁ

Top Hat &
Epoxy | AMP

__PRY
100
200
400
600
=40

SR Flip Flops. .....

SRT Flip Flops

i input Nand Nor gates T

1K Flip Flops e

fOual Nand Nor Gates P 1L |

T0-85 flat pack, with holder &|
|

They come complete with schematic, 1600
elect. characteristics sheet and some |~ gqn™
typical applications.

Silicon Control Rectifier

| A 20A
43 7n

RS f.on

LH] 1.30
1.70

2,16

2,50

TRIACS

5 AMP

Terms: FOB Cambridge, Mass. Send check or
Money Order. Include Postage, Average Wt. per
package Y% Ib Allow for C.0.D. Min. Order $3.00.

POST OFFICE BOX 74E
SOMERVILLE, MASS. 02143

featuring transistors,
rectifiers and components

SEND FOR
OUR FALL CATALOG

PU SItlve Fee dhack () () s ) S ) S TS O ST 0T

Nov. ’67 Rapio Tv EXPERIMENTER) and your author
(C. M. Stanbury II) went off into orbit about how,
after their transmitter fire on April 9, 1967, WNYW,
Radio New York Worldwide, broadcast tempor-
arily from a *‘secret location.” Much ado was made
in your article about why the FCC could permit
such a thing, how the station has possible CIA ties.
and other such childish bilge. Unfortunately, Mr.
Stanbury has a severe case of CIA Syndrome. I'm
sure that he sees a sinister CIA plot on any given
subject ranging from the American Revolution to
aardvark breeding.
In actual fact, there was no “secret location” in-
volved. The plain and simple story is that when
WNYW burned down they were offered the loan
of equipment from station KGELl. They decided
against this and were even considering renting ov
buying outright the transmitter of shortwave station
WINB in Red Lion, Pa. They finally decided to
purchase time on commercial point-to-point trans-
mitters for their programs. An arrangement was
made with RCA for the use of 10-, 20-, and 50-kw
transmitters in Riverhead, N. Y., and with IT&T
for similar transmitters in Brentwood, N. Y. Special
authorization was obtained from the FCC for these
point-to-point transmitters to temporarily operate
within SWBC bands.
Within two months, Radio New York Worldwide
had obtained three Gates transmitters (10, 20, SO
kw) of their own and a 50-kw Continental trans-
mitter. They use these while awaiting 100-kw trans-
mitters; the plan is to return the 10-kw unit to
Gates for credit, use the 20-kw transmitter to drive
one of the 100-kw transmitters, and keep the two
50-kw units on the air. The station is considering
the use of 250-kw transmitters from their new New
Jersey site.
Most DXers feel that Stanbury holds the unchal-
lenged Olympic record for jumping to conclusions,
but this time he really flipped his gourd. Does he
actually believe all of his speculations, does he do
it because he feels that a bit of fiction peppers-up
what might otherwise be a dull story, is he just
putting us on, or is it that he doesn't know how to
research an article?
Oh well, maybe CIA (Cunningly Imaginative
Author) was involved after all.
Your for better facts.
. Tom Kneitel, K2AES

Now, this editor does not want to take sides.
Goofs and errors pop up in the best of maga-
zines, and everyone knows the old saying, “*Best
intentions pave the road to QRM” or something
like that. Kneitel and Stanbury (order does not
indicate rank) are two of the finest shortwave
authors in mag biz today. So, when one pops off
at another, I just stand back and watch the fun.

Beer Can Report. In previous issues of
Rap1O-TV  EXPERIMENTER and ELEMENTARY
ELecTrONICS | have asked readers to mail beer
cans to the FCC in protest to a recent Part 15
action. Well, readers sent beer cans to rme—
indicating they agree with the FCC. Frankly,
it has been an education. For example, did you
know there are beers named Burgermeister,
Colt 45, Coors, Hamm’s, Lucky Lager, and
Olympia? Oh well. more next issue. u

Rap10-TV EXPERIMENTER
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with all crystals supplied. contained in a weather-
proof black enamel aluminum case. Bottom
mounting brackets let you bolt the set to your
luggage rack (just like the fuzz radios) and a
remote control head mounts on the handlebars.

Antenna for the Otter is where it otter be

CB
RIGS &
RIGMAROLE

'::;oB

i@ RO O

Motorcycle Megacyctes. Scooting down the
highway on two wheels can be fine and dandy
if that kind of geings on is vour cup of tea—it
isn’t ours. And, vou can add a spot of lemon
to the teca by adding a CB rig to your bike.
Sure, we've all seen CB rigs mounted on motor-
cycles, but this is the first time a rig has been
specially designed for motorcycle installation.

The rig is the Poly Otter and it's from Poly-
tronics Communications, Box 536, Baltimore,
Md. 21203, This is a seven-channel CB unit

Polytronics Poly Otter Motorcycle Rig

New Color TV Training Program
Puts Youin The BIG MONEY LEAGUE!

8,000,000 color sets in use in 1967. About 70-million regular
black and white TV sets. That's a conservative estimate by the
television industry. It should give you an idea of the urgent
demand for trained TV technicians. Now is the time to get in
on the ground floor and reap the rewards—higher pay, wider
range of top-money job opportunities and greater job security.

BIG SCREEN
COLOR TV RECEIVER!

- COMMERCIAL TRADES INSTITUTE—Dept. RT-168
I 1400 Greenleaf, Chicago, Illinois 60626

| Please send me all the facts on

Money, skill and experience come fast I COLOR TV Servicing
I .

with CT| training. You learn by doing! CTI

CTI specializes in training men in 4
other high-paying fields. Check one
for free information.

provides you with more than just lessons.

As part of your training you build an ultra- Name, Age. f I
modern Big Screen Color TV Receiver (as } TS T o A"mmam_" 9"“‘""“
illustrated above)—and you keep it! Plus [[] Air Conditioning, Retrigeration
parts, kits, tools—everything you need to b iy County & Heating

become a highly paid color TV technician. State 2o Code (] Modern Auto Mechanics

Get the facts that can put more money in
your pockets—fast! Use the coupon to
send for the free CT| book—TODAY!

JaNvARY, 1968

| (3 check tor facts on Gt Bi

VAANN 2o aricanradiolhician, cong

D Building Construction
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ANY RADID - TV RECEIVING TUBE
326 EACH! 529,00 PER 100!

The price is not a mis-print! We have been
supplying top service organizations for 15
years with our top quallty new, used and
factory-second receiving tubes! They are all
individually boxed, branded, code-dated and
guaranteed for 1 year! We have over 2500
types in stock continuously! You may order
any type! Our stock covers 45 years of tube
manufacturing!

If your order is under $5.00 send 50¢ handling!
All postage charges paid by Nationwide. Cana-
dian and foreign please send approximate
postage! Send for complete free tube list!

NATIONWIDE TUBE CO.  (R-TVE)

1275 Stuyvesant Ave.
Union, N.J. 07083 (201)688-1414

wwre MCGEE’S
19568 CATALOG

1001 BARGAINS IN
SPEAKERS—PARTS—TUBES—HIGH FIDELITY
COMPONENTS—RECORD CHANGERS—
TAPE RECORDERS—KITS—

EVERYTHING IN ELECTRONICS

i— McGEE RADIO CO.,

1901 Mc Gee St. (RTE) |
| Kansas City, Missouri 64108 |
| 3 SEND 19%8 McGEE CATALOG |
|
|
[

TRAHSISTUNIEI] CONVERTER

KITS $5.00 EACH

Three kits available. Marine 2-3 mc, police &
fire, high band 100-200 mc, low band 26-60 mc.
1 mc tuning on car radio. Full instructions.

ANY KIT 55.00 pa, WIRED %15.00 pgp.

FRED MESHNA, NO. READING, MASS. 01864

NAVY "o WALKIE-TALKIE

BAND

TRANS, & RECE'VER—(I}Sldl Lonllolk.d can be
o 1z k

5 MA
vDC '3() MA
1o case V\/s))ace for batt,
antenna 8 ll Has spec.
2 crystals

“*DAV’’ MODEL—Same us db()\(’ but with dllELll()n hudmg 312 95
loop and lip mie., plywood case w/straps. Size: 14x10:

VIBRRTOR Power Supply f/MAB & DAV, Opelates (mm 6 VDC 4 A
-T-6 Batt. or other power source. 642x334x134", 2 Ibs. New.$6.95

Dry Charge Battery N.T.6 f/above power supply. 6 vhC 4 A...$3.95
vrices F.O.B. Lima, 0.—23¢% Deposit on CODL's—Address Dept. 36
BIG FREE CATALOG—Write for your FREE copy now!

FAIR RADIO SALES
IMA, QHIO + 45802

1016 E. EUREKA « Box 1105 -

waww americanradiohistorv com
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(sorry about that), right atop the transceiver.
this makes for a more efficient transfer of signal
from the rig to the antenna and also eliminates
part of the installation chore since it's already
in place. An inverter is available which will
permit the Otter to utter on 6-volt cycles. The
tab is only $199.50 for the Otter.

Gee, It's a G. E.! Yes, General Electric, which
may be a trifle unimaginative in the art of giving
fancy model names to their CB gear, has come
up with a unit known as the Model Y7050 trans-
ceiver. Actually, this is a “high powered” walkie-

General Electric Y7050 Walkie-Talkie

talkie which is credited with having a range of
“up to 10 miles.” G. E. doesn’t say the actual
RF wattage input or output other than to report
that it is “greater than 1/10 watt” and requires
a CB license.

Tipping the scales at about a pound and a
half. the Y7050 can come alive with either pen-
light batteries. or with accessories which permit
operation with rechargeable batteries, a 12-volt
storage battery. an auto cigarette lighter, or even
house current. Operation is on Channels 11 and
16. Signals are flung into the great beyond by
means of a 5l-inch telescoping whip.

Price is $125 per pair, ask to see them at your
nearest G. E. dealer.

First Base. The first base station CB rig with
a built-in all-transistor speech preamplifier has
been announced to the world of radio by Pearce-
Simpson, Inc., P. O. Box 800, Biscayne Annex.
Miami. Fla.

The rig carries the handle Guardian 23B and
is designed to permit you to have both hands
free while operating from your CB shack—in
fact, remaining as far away from the rig as a
foot and a half while still giving out with full

(Continued on page 136)

RaAp10-TV EXPERIMENTER
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NEW!

MASTER COURSE
IN COLOR TV...

WITH NTS COLOR KITS

Big 25" Color TV kits included in new Master Color TV
Home Study program. Learn Color TV; keep the new 25"
color TV receiver you build with exciting kits we send you.
10 million homes in this country will have color TV by
the end of 1967. This industry needs technicians as never
before, and NTS-trained men can move quickly into the
big money.

COLOR TV SERVICING BRINGS HIGH PROFITS
New color sets need careful installation, precision tuning and skilled servicing. NTS home
training can put you in this profit picture—prepare you for big pay, security, or start a business of your own

is is the "'space age". It offers new oOp

LIFT UFF Tn I)?rstulwsmies inpcommunications, industrial
ner electronics, computer tec.hnology, and many

9y others. Automation has lncrga§ed tpe need

A“SPABE AGE for skilled electronics technicians in thou:
sands of manufacturing plants. Only the well

trained man makes it big. Industry wants and

I ads this kind of man . .. the NTS man.
CAREER A Let an NTS Project Method

Pick your field.

ELECTRONICS [im s rmeroveryou e A
R . NEW CAREER KIT ... FAST, EASY START TO NTS HOME TRAINING

: The exclusive Project Method Career Kit helps you move quickly into
%y, your training program. Earn while you learn as you progress with your
¥, shop-tested Project Method lessons and Kits.
1 |fj Send for the New illustrated NTS Color Catalog. It shows the equipment
o *4%?; and kits you work with and keep. Describes in detail the advantages
¢ e :f of NTS Project Method Home Training. Tells you everything you need
i " to know about starting your career in electronics.

HIGH SCHOOL AT HOME

National offers accredited high school

programs. Take only subjects you need. . THRES

Study at your own pace. Everything a []
included at one low tuition. Check B Please rush Free Color Catalog and Samgle Lesson, plus detailed
special High School box in coupon for 1 information on field checked below. No obligation. [
full information & FREE catalog. § [ MASTER COURSE IN COLOR TV SERVICING Dept. 239-117 §

§ [ COLOR TV SERVICING
CLASSROOM TRAINING AT LOS ANGELES ! ] MASTER COURSE IN TV & RADIO SERVICING

1

You can take Classroom Training at Los Angeles in ’ ’

Sunny Southern California. NTS occupies a city O PRACTICAL TV & RADIO SERVICING "
1
[

block with over a million dollars in facilities devoted [] MASTER COURSE IN ELECTRONIC COMMUNICATIONS
exclusively to technical training.
[0 FCC LICENSE COURSE

MAIL REPLY CARD OR e [0 INDUSTRIAL & COMPUTER ELECTRONICS &J‘"”" ",
COUPON FOR NEW, FREE t () STEREO, HI FI & SOUND SYSTEMS [Py
COLOR CATALOG AND “; § (1 BASIC ELECTRONICS [ HIGH SCHOOL AT HOME 3 =

SAMPLE LESSON.

NATIONAL GE5D SCHOOLS [ natress ]
World Wide T inir Si 1905 ' -
or ide Training Since [ | A f
4000 S. Figueroa St., Los Angeles, Calif. 90037 ) City — : State. _ Zip
You enroll by mail [ Check if interested in Vetaran Training under new G.1. Bill.

We have no salesmen: This means lower tuttion for you. 1 [ Check if interested ONLY in Classroom Training at Los Angeles.
Accredited Member National Home Study Council
Member: National Association of Trade & Technical Schools el T e

JaNuary, 1968 3

-

MAAAAL A aricanradiohictorn ooy
- . ——

.


www.americanradiohistory.com

World Famed BREVETTATA

TEAR GAS PISTOL

Appearance of this fine tear
gas weapon is similar to real M
Qun, It is ideal for people who i
work in lonely, dark locations
and require protection. Men ¥
give this gun to wives and
daughters for night security,
Many industrial applications,
Shooting of gun stops aggres- :
sor without permanently injur-

ing him. Neither permit nor license is neodsd
but it is not sold to minors. It fires six car-
tridges without reloading. Each gun comes
with six tear gas sheils and six blanks for
practice and is shipped prepaid. Gun unit
prices include, 12 shells and all shipping costs,

I Gun-unit at . ... iieiiiiiiiin L .$1397
2 Gun-units at $22.86 . ($11.43 ea.}
3 Gun-units at $29.94 . ($ 9.98 ea.)
O 4 Gup-units at $35.16 ($ 8.79 ea.)

Extra boxes of ten tear gas shells box (prepaid with
gun orders). Extra boxes of blanks at sl .25 per box.

UNITED SAFETY SUPPLY CO.
310 West 9th Street
Kansas City 10RT, Missouri 64105

VHF RECEIVER

AM/FM—MULTI-BAND
HIGH SENSITIVITY—SELF CONTAINED

Hear police, fire, aircraft,
amateur CB, etc. signals.
Covers 26 to 54 and 88 to
174 mc in eight calibrated
bands. Plus a ninth adjust-
able band for 15 or 20 meter
SW BC listening.eFive tubes
AC power supply with silicon
rectifier.

lWri(e ffur catalogue of complete 364C

ine of converters, receivers and

audio equipment for recording. $59'95
KUHN ELECTRONICS, INC.

1801 Mills Ave. Norwood, Ohio 45212

FREE ARCTURUS CATALOG
A Trusted Name in Electronics Since 1925
Electronics parts, tubes. Wholesale.
Thousands of items. Unbeatable prices.

ARCTURUS ELECTRONICS CO.

502 -22nd St., Dept. RT, Union City, N. J. 07087
Electronics

LEARN cii: AT HOME

Fix TV, design automation systems, learn transistors, complete
electronics. College level Home Study courses taught so you can
understand them. Earn more in the highly paid electrontes in-
dustry. Computers, Missiles, theory and practical. Kits fue-
nished. Over 30,000 graduates now employed. Resident classes
at our Chicago campus it desired. Founded 1934, Catalog.

AMERICAN INSTITUTE OF ENGINEERING & TECHNOLOGY
1139E West Fullerton Parkway Chicago, lllinois 60614
Vets—write for information about Gl Bill Training

PERFORATED BREADBOARDS

A B-E Dbreadboatrd system consists of a 5 x 87 mounting base, per-
forated base stock, perforated panel and 100 solder type push in
terminals. BD-100. Kach $4.4% postpaid in the USA.

As above only thicker perforated stock & 30 solderless terminals in
place of solder type: BD-101, Each $7.89 ppd. in the USA.

Use peg board fur breadboards: : : peghoard terminal with screw-
driver slot (self tapping type) #1658, 100 for $3.25 ppd. in USA.
Free electronic paits & tool catalog—Send posteard for cupy.

Bigelow Electronics, P. 0. Box 7i. Bluffton, Ohio 45817

When Answering Advertisements
Say You Saw It In
RADIO-TV EXPERIMENTER

Fr“ﬂn'l-.'ll‘lm‘_’l_.'_'r_.'_r_n'_'r_.

BOOKMARK

BY BOOKWORM
2252 SPaE5eaes

i Ground Floor Stuff. It is unfortunate that
the average beginner or service technician con-
siders the schematic diagram somewhat com-
plicated. In truth, the schematic diagram is a
short cut to learning the essential details about a
circuit. The schematic diagram is, in fact, the
easiest method of conveying information about
the circuit. Thus, the understanding of the
schematic diagram is an ideal beginning in the
study of electronics.

And with this grand buildup, your ol’ Book-
worm takes pride in commenting on a new soft-
cover text—Understanding Schematic  Dia-
grams. Published by Allied Radio of Chicago,
the text was edited by Julian M. Sienkiewicz,
WA2CQL/KMD4313 the editor of this maga-
zine. Julian fully understands the problems of
neophytes, and used this knowledge to make
Understanding Schematic Diagrams an excellent
beginner’s text.

Learning how to read a schematic is not too
difficult, because the schematic can be broken
down into easily understandable symbols. The
schematic has aptly been described as “the
road map of electronics,” and just as a road map
is easy to read, once the symbols are understood,
so can the muysteries of the schematic be di-
vulged.

This book approaches the subject from the
beginning. You will learn about the various
components—resistors, capacitors, coils, etc.—

schematic -

{ underlq:::;;n‘q 9 :
}
| diagrams

Soft Cover
112 pages
75¢

that make up the circuit, and the symbols for
these components. Then you will learn how
these components are joined together, just as
towns and cities on a road map are linked by
highways. Finally, with this background you

are able to read a complete schematic. No

RADpIO-TV EXPERIMENTER
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knowledge of electronics is required to under-
stand this book. It includes the necessary ele-
mentary electronics for the beginner’s benefit.

Want a copy? Then write to Allied Radio
Corp., 100 N. Western Ave., Chicago. Ill. 60680.
Tell them the ol’ Bookworm sent you. ]

. Start 'em Young. Here’s a grabber for junior
scientists; Arco’s new Junior Science Projects by
the editors of SCIENCE EXPERIMENTER, a Davis
Publication. There are scores of fascinating step-

Hara cover
175 pages
$3.95

by-step experiments and projects in electronics,
physics. optics, chemistry, magnetism and as-
tronomy packed into a hard cover book. Fully
illustrated with hundreds of photographs, draw-
ings and charts, the text not only shows how to
construct the many projects but explains by
means of experiments what scientific theory and
principles apply. Included in its jammed-packed
contents are details on building an infra-red de-
tector, electronic stethoscope. electric slide rule.
parabolic mike. ion-exchange fuel cell, projector
scope. Tesla and many other marvelous and
fascinating projects.

Some of the “you-too-can-do-handily” exper-
iments include glow sischarges. Schiieren optics,
black light, adsorption chromatography. chemi-
luminescence, among others. You are even
shown how to make your own plastic lab equip-
ment saving many dollars,

All the projects are imaginatively conceived,
educational, and promise hours and hours of
rewarding fun. Junior Science Projects is a veri-
table gold mine of ideas for science fair projects
and is guaranteed to stimulate the experimenter’s
inventive genius by opening new avenues of sci-
entific knowledge. Want a copy? See your local
bookstore dealer or write to Arco Publishing
Company, Inc, 219 Park Ave. South. New York,
N.Y. 10003. w

Co Experimenters! RCA is at it again. The new
RCA Transistor Manual is now available at your
local parts dealer. Of particular interest to the
hobbyist and experimenter will be the many
practical and timely circuits in the manual that'll
make fine construction projects. The manual's
suggested price is only $2.00. so get your copy
today. The ol" Bookworm rates it a hest buy! 18
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HERE’S The Place
To Buy Your
Electronic Components!

Every Component
Neatly Packaged and
Clearly identified ., .
Ready to Use in
Your Circuit

112 QUALITY COMPONENTS

CERAMIC DISC CAPACITORS
Voltages — 12, 25, 200 and 1000 V.,
Capacitance — 5 pF thru 220,000 pF

V4

/
d

(.22 uF)
7
CERAMIC TUBULAR CAPACITORS
o Voltages — 100 V. and 500 V.

B Capacitance — 1 pF thru 1000 pF (.01 uF)

MYLAR FILM CAPACITORS
Voltages — 200, 400, and 600 V.
-~ Capacitance — .01 pF thru .1 uF

<. TRIMMER CAPACITORS (Variable)

Ceramic — Plastic — Glass
L) Ranges to suit your needs

f?-’ gfé;l;slfks and -
2  ndusiys vost ]
a

Popular Types 5

i

LSl |
Erie. Pennsylvanra

-
| g FREE 6-PAGE COMPONENTS CATALOG
I - send To:

[ "¢ ERIE TECHNOLOGICAL PRODUCTS
| \%}i £ Distributor Sales

] ie 644 WEST 12TH STREET, ERIE, PA.

-
I

I

i

|

|

l PLEASE SEND ME YOUR FREE CATALOG LISTING ALL 112 COM- I
I PONENTS ON THE ERIE ELECTRONIC COMPONENTS STATION, I
i

I

|

|

I NAME
I STREET
CITY
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ALL BAND TRAP ANTENN/
— = - /- /7

Reduces Interterence and For ALL Amateur Trans-
mitters. Guaranteed for 1000
Receivers, Makes World-Wide Watts Power. Light, Neat,
Reception Stronger. Complets Weatherproof.
with 96 ft. 72 ohm feedline. Bealed resonant trape. For novice and all class radio
t Elimi; with better performance guaranteed.
80-40-20-156-10 meter bunds. Complete 102 ft. $19.95. 40-20-15-10 meter bands, 54
{t. (best for world-wide short wave reception' $18,95. Send only $3.00 (cash. ok.,
mo) and pay postman balance COD plus postage on arrival or send full price for post~
1aid deliverv. Comulete instrurtiona inclnde.
Midway Antenna ept. ARE-12 .

tHe VERDICT is in on

e THE TRUTH ABOUT STYLUS PRESSURE GAUGES!
e OVER 100 STEREO RECORDS & TAPES!
o THE WORLD'S WORST STEREO COMPONENT!
e HOW TO RECORD LIVE!
e THOSE SUPER AMPS!

NOW at your newsstand! $1.25

Fall/Winter 1967 Edition
Hi-Fi BUYERS' GUIDE

If you're a hi-fi buff who wants all the latest info,
don’t miss this exciting new edition!

ﬁﬂ-.:; comgT HLFI BUYERS' GUIDE RTVE-168 |

Noiseon All Makes Short Wave

Kearney. Nebraska

505 Park Avenue, New York, N.Y. 10022 |

Please send me the Fall/Winter Edition |
of HI-Fi BUYERS' GUIDE. Enclosed is
$1.50 which includes postage & handling.

|
Name. |

;
H
i
e

iy st o
L | ey i L
T I
ALy, il Address. I

THOUSANDS OF BARGAINS
TOP VALUES IN ELECTRONIC

Transistors, Modules, Speakers, St~~co, Hi-Fl,
Photo Cells and thousands of other Elecironic Parts.
Send for FREE Catalogue

ELECTRONIC DISTRIBUTORS INC.

Dept. TA-2. 4900 Elston
Chicago, 1ll. 60630
O RUSH CATALOGUE

Name

SNOOPERSCOPE IR TUBE

Used by the Military for night viewing. Permits observation
in the dark of night. Unused British IR Image Converter
Tube with plans for construction of night viewer only $4.50
postpaid

84 page catalog of hundreds of unusual opti-electronic
surplus equipment. Send 25¢ stamps or coin for catalog.

MESHNA « 13 ALLERTON STREET NN, MASS. 01901

BAND BATTERY SHORT WAVE RADIO KIT $12.%5

Listen around the worid—Thousands of miies
a ! Ships—Aircraft—Voice of America—Rus
sia—London—Australia—Amateurs—Potice. Also
USA Broadeast—-5 Wave Bands 142 to 43 MC|

Calibrated tuning dial. Wi. oniy 3 lbs. World

wide reception,
(cash Ck_Mag) and pay
SEND ONLY $3.00 ostman $9,05 COD pstg
| or send $12.95 for PP del in USA. Basic Kii
as shown includes plastic case and BC coi
FREE. Long Dilstance antenna, if you order
NOW. Avallable only fromi Midway Radio,

Dept. BRE-12, Kearney, Nebr.

X,

—
NEW PRODVCTS

HIGH-FIDELITY
AMATEVR RADIO
SHORT WAVE
RECORDERS
GIMMICKS

Breadhoarder’s Resistor Pack

Only 1/50th the size of ordinary resistor sub-
stitution boxes, the Resistor Pack provides a
selection of 20 resistor values in the mini-shape
shown in the photo below. Any of the 20 re-
sistance values can be used in combination
where the circuitry requires more than one re-
sistor at a node, as in voltage divider or parallel

o
H

; A
Vyteli Corp. Resistor Pack

networks. The Resistor Pack includes twenty
14 -watt, 10% resistors, each with one lead con-
nected to a common bus. The other lead is avail-
able for use with the push-on connector
assembly furnished with the Pack, or with stand-
ard miniature clip leads. Construction allows
visual inspection of resistor condition without
disassembly through the clear thermoplastic
housing. The Resistor Pack comes in three re-

(Continued on page 131)
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DeVry Not Only Trained Me. .. But Helped
Me Get a Good Job in Electronics

“One of the luckiest days ot my lile was when
I sent for DeVry Tech's informative booklets on
Electronics. It was my start toward a wonderful
future.” says Willlam L. Hudson, originally
from Pennsylvania.

‘I attended Deviy's Resident School. Upon
graduation, witffout added cost, their Employ-
ment Service helped me get a job. Like other
graduates of their Resident School and Home
Study programs. Fam entitled to cineer-long place-
ment service whenever I need it. That's a wonder-
ful feeling!” coucluded Hudson, who is shown
above at his job as a laboratory clectronics tech-
nician for a prominent manufacturer in the space
program.

If you are between 17 and 15 years of age, send
the coupon now for [ree details, See how DeVry

Send for Full Facts!
Get two FREE booklets with facts
on how a DeVry educational pro-
gram may prepare you to enter
the big field of electronics.

ACCREDITED MEMBER, NATIONAL HOME STUDY COUNCIL

D:VRY INSTITUTE of TECHNOLOGY

‘4141 BELMONT AVENUE, CHICAGO, ILLINOIS 6064(

JANUARY, 1968

may prepare you at home in your spare tirae — or
in day or evening classes at one of its three resi-
dent schools in Chicago, Phoenix or Canada. If
you enroll in resident school, we help you find a
part-time job to delray some of your expenses,
if you wish.

Start 1o make the big switch now toward a
bright, profitable future. “The first step is to fill in
and mail the coupon below.

Approved for Veterans

BewHowew

A SUBSIDIARY OF

DeVRY INSTITUTE of TECHNOLOGY
4141 Belmont Avenue, Chicago, 1ll. 6864, Dept.RTE-12-X
Piease give me your two free booklets, “Pocket Guide to Real Earnings,”
and“Electronics in Space Travel”, also include details on how to prepare
for a career in Electronics. | am inlerested in the following opportunity
fields (check one or more):

[ Space & Missile Electronics
{7 Television.and Radio

1 Communications
Computers

[T} Microwaves [} Broadcasting
[} Radar 1 Industrial Electronics
{1 Automation Electronics {1 Eiectronic Control

Name Age

Apt.
State or ZIone or
City Province Zip Code

[ Chzck here if you are under 16 years of age.

HOME STUDY AND RESIDENT SCHOOL PROGRAMS
AVAILABLE IN CANADA. SEND FOR BETAILS.

2107
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Can’t
find

}(he i
o "

electronics?

~— then get your electronics cool with
this introductory offer to the 2 leading
electronics magazines! Use coupon:

r
| DAVIS PUBLICATIONS, INC. RTVE-168
| 505 Park Avenue/New York, N.Y. 10022

|
|
I Yes! | want to find the key to electronics. l
| Begin my subscription to both RADIO-TV EX- |
| PERIMENTER and ELEMENTARY ELECTRONICS |
| at your special low-subscription rate of $7.00 |
|

|

| [ Bill me later.

i [7 Check enclosed.

I Name ... |
| Address ... e l
I . . |

City ..ooivin... State........ Zip........ |
l_(Outside U.S.A. & Canada add $1.50 pstge. & hndlg.)_l

— Now, both of these fine magazines will
be delivered to you at the special sub-
scription 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.
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ASK ME ANOTHER
RADIO-TV EXPERIMENTER

505 PARK AVENVE
NEW YORK, N.Y. 10022,

J4

]

Radio Heaven Maybe
I'tn an SWL and tune in mostly on 25 meters.
There, 1 occasionally hear a sound that might
be produced by trumpets and a French horn.
It is of ahout three bars duration and repeats
itself indefinitely. What is it?
—M. G. Z., McKeesport, Pa.
We don’t know, but why don’t you write
lyrics for it—it just might make the top-ten,
Can our readers help us out?

FM iIs Not AM
Please tell me how to modify my FM receiver
front end to extend its range from 108 MHz to
about 122 MH:.
—L. J. H., Chattanooga, Tenn.
While it could be done, you wouldn't benefit
since there are no FM stations up there, only
AM aviation stations—which your set would
not demodulate.

Wasted Watts
I have an old TV set that was given to
me which I use onlv as a phono amplifier.
I would like to make it more compact by
eliminating the picture tube. However, [
learned that it is in series with the rest of
the set and the amplifier section won’t func-
tion without it. Can I replace the tube with
something smaller and still use the set as a

phono amplifier.
R. T, Harrisburg, Pa.

You're burning up a lot of kilowatt-hours
of power running a whole TV set and mak-
ing use of only two or three of its tubes as a
phono amplifier. If the set draws 160 watts
and you get one watt of audio out, you've
got a mighty inefficient lash up. Since you
can buy a comparable amplifier in kit form

Rap10-TV EXPERIMENTER
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for as little as $10.95, why don’t you have
the trashman take away that old TV set?

Shortwave Converter
I have a Zenith AM radio. Can you give me a
circuit for a shortwave converter to use with it?
—R. A. R., Hayward, Calif.
You can use a separate pentode (V1) and a
triode (V2) or a combination pentode-triode
tube such as the 6GH8 connected as shown in
the diagram. Coils L1 and L2 are wound on the
same plug-in coil form. Coil L3 is also a plug-
in coil. You’ll have to wind your own or select
non-plug-in coils for the shortwave bands you
want to cover from a J. W. Miller catalog. Radio
parts stores in Oakland and San Francisco
should have the catalog and many of the coils.
Coil L4 is a BCB loop antenna which should
be placed close to your AM radio, assuming it
too uses a loop. Set the radio to a clear spot on
the dial around 1500 kHz. Tune in shortwave
stations with C2 and adjust C1 for best reception.

c2 15-130
MMF ?é L4

:—_\ TRIMMER
A §3300

N\
9

AC LINE
CCTV with Sound

Is it legal to have sound with my closed-cir-
cuit TV camera? If so, could my camera be
converted? Or, could I use one of the new FM
wireless microphones' converted to operate on
TV Channel 6?

—M. F., Prescott, Ariz.

Write to the TV camera manufacturer and
ask if they have a sound modulator for use with
your camera. Sylvania and others make them.
It is simply an FM transmitter which is fed
directly to a TV set. The new FM wireless
microphones operate in the 88-108 MHz FM
broadcast band and may not be lawfully used
if modified for one of the TV channels. You
could use one if you use an FM receiver to

JANUARY, 1968

If you can hammer a nail,

and miss your thumb, you

can assemble a magnificent
Fetotber Organ

74 W
¥

T, AR
T WA

s it Sus e el bl

and save over $1,000!

You don't really hammer any nails in assembling
a Schober Organ, but the electronic work you do
is very nearly that simple. With the clear, non-
technical, step-by-step instructions for which Scho-
ber is famous, anyone can do the simple, enjoyable
printed-circuit soldering and screw-and-nut fasten-
ing that make up one of the world’s finest musical
instruments. Every part, bit, and piece you will
need is included in the kits. Every component—
and the finished organ itself—is the kind of musical
and technical quality you would pay twice as much
for (or more) in a store. The pride and pleasure
of doing it all yourself is something you couldn't
buy elsewhere for any price!

The Schober Theatre Organ above, costing only
$1550 if you use your own amplifier and speaker
system, is unbelievably pipelike—sounds just like
the old-time cinema theatre organ,,with 35 voices,
5-octave pipe-organ keyboards, and everything else
you would normally pay over $1,000 more for.
There are four Schober Organ models, starting at
$645. Handsome walnut consoles are included—
but you can save even more if you prefer to build
your own. You don't have to buy the kits all at
once either; you can pay as you build and spread
out the expenditure.

FREE INFORMATION AND DEMONSTRATION RECORDING
Send today for your free copy of Schober's 16-
page, full color booklet, plus 7” free recording.
P USD LND LND LND DED DND GED GED DED GED GED BED GED GED GEm GEm amm Sy
} THE SCHOBER ORGAN CORP., DEPT. RX-2 |
I 43 West 61st Street, New York, N. Y. 10023 1

l (1 Please send me Schober Organ Catalog and free |
7-inch “‘sample’’ record.

{0 Enclosed please find $1.00 for 12-inch L.P. record I

| of Schober Organ music. 1
| |
| [NV acronocnmomacnoneranooaeronorrroacoaecsonacasoonaroacacooasaoco |
[ D D R E S S P i
oy, STATE....c...... 2IP NOw.oon |
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pick up the sound at the required location.

Ballast Tube Needed
I recently acquired an old Hallicrafters AC-
DC shortwave receiver. All the tubes and the
BK-29D plug-in ballast tube were missing. The
tubes can be replaced but I can’t find a ballast.
It is connected into the circuit as shown in the
diagram. Can [ use resistors in place of the bal-
last and if so what watts?
—M. G., Chicago, Ulinois
Have you tried Hallicrafters right there in
Chicago? For R1 use a 200-ohm 20-watt re-
sistor, the same for R2, and a 30-ohm 10-watt
resistor for R3.

#47 PILOT LAMPS

BCB Traps ,

On my shortwave receiver I pick up AM BCB
stations between 1.7 and 2.2 MHz (mc). What
causes this and is there any remedy?

—C. W., Albany, New York

Yours is a common trouble encountered with
receivers with too much gain or inadequate
front-end selectivity which causes intermodula-
tion. Try a shorter antenna. If this doesn’t solve
the problem, connect a wave trap across the
antenna and ground terminals or add an RF gain
control as shown in the diagram, or do both.
Tune C1 to eliminate a specific BCB signal. Ad-
just R1 to provide just enough gain to receive
the signal you want.

FIRST STAGE
(RF AMP. OR

il
i

Q-Multiplier Coil

While building a Q multiplier 1 came across
a part in the schematic, a variable coil labeled
“tune to IF of radio.” My IF is 455 kilz but I

TO PLATES
OF 2575

have been unable to locate such a part. I have
been advised 1o use half of an IF transformer.
Is this right?
—P.G., Ann Arbor, Mich.
You can use an IF transformer by discon-
necting the capacitor from across the coil you
do not intend to use. You might be able to buy
a ready-made coil from Hammarlund Manu-
facturing Company, Mars Hill, N. C. Ask for
the price and availability of a quadrature coil
for an FM-50A.

~
My, What Big Ears You Have
Where can I get a microphone that will pick
up sounds at a long distance?
—J. B., Terre Haute, Indiana.
Electro-Voice, Buchanan, Mich-
igan, manufactures a microphone
that is highly directional and ex-
tremely sensitive. Since your let-
terhead indicates you are a
AC private detective, you should
PLUG  be aware that radio “snoop-
ing” devices can no longer
be used except by author-
ized police agencies because
of a recent FCC ruling. How-
ever, if you pick up conversa-
tions and transmit them on an
audio basis within the same state,
= the FCC has no jurisdiction.

AC-Line Filtering
I need circuits for power line filters to cut out
noise caused by neighbors’ vacuum cleaners, etc.
I get the noise on AC radios but not on tran-
sistor portables ar the same locations.
—C. L. D, Homestead, Florida
A noise filter circuit is shown in the diagram.
The chokes can consist of bell wire wound for
two or three inches on a half-inch diameter
form. I have the same problem in my steel-

ON-OFF
SWITCH

RFC

e s RECEPTACLE
OIMF TO GROUND (el (TO RADIO OR

¥ o »OR FRAME APPLIANCE )

oad L9 L oF appLiancE

LINE OIMF

RFC

framed New York City apartment where radio
signal pickup is pdor and noise level is high.
My transistor radios don’t pick up the noise. You
might try a Viking (830 Monroe Street, Ho-
boken, N. J.) Model 958 line filter ($12) de-
signed for CATV system use, connected between
a radio and an AC outlet. It is supposed to pro-
vide 60 dB of attenuation. Radio noise is best
suppressed at the source.

Marines Have Landed
What kind of an antenna should I use to pick
up long wave, CB and marine band stations? 1

Rap10-TV EXPERIMENTER
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can’t pick up 2-3 MHz band marine signals with
present antennas.
—A. A., Rochester, Minn.
You’re about 150 miles from the Great Lakes
but not too far from the Mississippi. You should
be able to receive marine signals at night, but
not necessarily in the daytime when range is
limited to about 50 miles over water, and
there is land to cross. For all but CB. use a
long wire antenna and a ground. For CB. use a
9-foot vertical wire or regular CB antenna.

Not So Hot
My stereo receiver uses four EL95 itubes.
After 15 minutes of operation the plate of one
of the tubes glows orange and gets very hot. Any
tube in the same socket does the same. The set
sounds O.K. Is this normal?
_T. W., Calumer City, UHlinois
There probably is distortion in one of the
stereo channels and you're not noticing it if
there is a defect in your receiver. It could be a
leaky coupling capacitor which allows positive
DC to reach the grid of one of the tubes (see
diagram), causing it to draw excessive plate
current. It is possible that the screen of the
affected tube is glowing instead of the plate.
This would happen if one side of the output
transformer is open, as shown in the diagram.

SHORT OR
LEAKAGE HERE

OPEN
CIRCUIT
HERE

F o

> LEAKAGE

NORMAL
TUBE

vB+

So You're the One!

I own a Sibley AF-950 receiver. It covers
the AM, FM and SW (4-12 MHz) band. When
I tune in the FM band on certain frequencies
(104-105 MHz) my favorite television and the
family's TV picture and sound just go off on
Channel 9. Is there anything wrong with the
radio receiver?

—A. 8., Chicago, 11l

Sounds like the trouble is caused by radiation
from your receiver’s local oscillator. Move
it further away from the TV sets. Also, think of
using a coax TV antenna lead-in. Frankly,
there may be something wrong with your TV
antenna and lead-in wire. Check it today! B
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The TRUE electronic solution to a major
problem of engine operation!

DELTA'S FABULOUS

MARK TEN’

Only 544.95 ppd.
In easy-to-build Deltakit®
i Only $29.95 ppd.

CAPACITIVE DISCHARGE

IGNITION SYSTEM

You've read about The Mark Ten in Mechanix
llustrated, Popular Mechanics, Electronics and
other publications!

Now discover for yourself the dramatic improvement in
performance of your car, camper, jeep, truck, boat — any
vehicle! Delta's remarkable eiectronic achievement saves
on gas, promotes better acceleration, gives your car that
zip you've always wanted. Find out why even Detroit has
finally come around. In four years of proven reliability,
Delta’s Mark Ten has set new records of ignition bene-
fits. No re-wiring! Works on literally any type of gasoline
engine.

Why settle for less when you can buy the original DELTA
Mark Ten, never excelled and so unique that a U.S. Patent
has been granted.

READY FOR THESE BENEFITS?

A Dramatic increase in performance A Fast acceleration
A More complete combustion A Points, Plugs last 3 to
10 times longer A Up to 20% Mileage Increase

Literature by Return Mail « BETTER YET — ORDER TODAY!

DP 7:14

y INC.

/.\DELTA PRODUCTS

P.0. Box 1147RTE Grand Junction, Colo. 81501
Enclosed is $___

. [ Ship ppd. (] Ship €.0.D.
Please send:
[ Mark Tens (Deltakit®) @ $29.95

(12 VOLT POSITIVE OR NEGATIV.E GROUND ONLY)
[] Mark Tens (Assembled) @ $44.95
1 6 Volt: Negative Ground only.
[ 12 Volt: Specify E

——Make

Positive Ground
Negative Ground

Car Year
Name
Address

City/State,. 2ip

d
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As you know, this is the “electronics age.” And
electronics technology is changing so rapidly
that the average technician’s store of knowledge
is highly obsolescent. He must get more educa-
tion or get out of this field! He must understand
fundamental principles and concepts. Only on
the basis of such understanding can he easily
adapt to the swift changes now occuring.

The technician who knows only the “how”
of electronics is left behind again and again by
new designs and techniques. But by compre-
hending the “why,” he remains an expert — well
paid and respected — in his field.

Earn Your Associate Degree

Grantham strong-foundation training in elec-
tronics engineering technology leads to non-
obsolescent skills — to skills which are based
more on reasoning than on merely doing — and
leads to the degree of Associate in Science in
Electronics Engineering — the A.S.E.E. degree.
As many as three semesters out of the five-se-
mester degree program may be completed by cor-
respondence, and the remainder of the curric-
ulum in residence.

Grantham School of Electronics

818 18th Street, N.W.
Washington, D.C. 20006

1505 N, Western Ave.
Hollywood, Calif. 20027  or

Telephone:
(202) 298-7460

Telephone:
(213) 469-7878

42

The Move You Make Today Can Shape Your Future |

WWW americanradiabiston. com

Get Your FCC License

An F.C.C. operator license is U.S. Government
evidence of your knowledge in electronics. In
the Grantham associate degree curriculum, you
are more than prepared for your first class radio-
telephone license and radar endorsement by the
time you complete the first two semesters. How-
ever, if you are interested in a shorter course de-
signed specifically to prepare you for F.C.C. li-
cense exams, ask for information about the
Grantham F.C.C. License Course — an 88 les-
son highly-effective correspondence course.

Accreditation, and G.1. Bill Approval
Grantham School of Electronics is accredited
by the Accrediting Commission of the National
Home Study Council, and is approved for both
correspondence and resident training under the
G.I. Bill. Just mail the coupon (below), or write
or telephone us for full information.

Grantham School of Electronics ]2‘67‘RTi

1505 N. Western Ave., Hollywood, Calif. 90027

Please send me free literature describing Grantham
courses in electronics.

Address :
City State Zip

. ;. O F.C.C. License Course
T am interested in: (3 pilove Dégree Curriculum |
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Guitar kicks with
sound on the rebound

By Herb Freidman
W2ZLF/KBI9457

Hottest item going these
days for the in-crowd guitar
pickers is Olson Electronics’
RA-844, a twenty buck add-
on reverberation device that
can make a twenty-dollar am-
plifier (or even your hi-fi
amp) sound like a $200 gui-
tar amplifier. You simply
plug the electric guitar to the
RA-844’s input jack, connect
the reverb amp to the guitar
amp (or the hi-fi), and you
can make the guitar sound
like it's at the bottom of a
five-story cavern.

Or, if you don’t go for over-
powering echo, you can add
just a smidgen of reverb to
make the overall sound very
bright (like they do down at
the local radio station.)

(Continued overleaf)
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REVERB

After the reverb unit has been disassembled,
the keying jack hole is drilled

and the jack installed. Note that the jack is
insulated from chassis with fiber washers.

You can even use the RA-844 reverb amp
with a dynamic mike to put a little pizzazz
on a vocalist. _

Few Bucks, Big Buy. Sound like a great
buy for twenty bucks? You're right, it is;
that’s why it’s so big with the in-crowd.
Only problem is that the reverb amp cannot
be keyed in and out while playing. If you
want to change back and forth from reverb
to “dead strings,” you have to stop playing
and shut down the depth (reverb) control.
But if you're willing to go for a few extra
dollars and about an hour’s work, you can

All components of the keying circuit
mount on a 4-lug terminal strip which is
soldered to the back of the depth control.

add a switch (keying) jack to -the reverb
amp so it can be keyed in and out with a foot
switch as you play.

The foot switch modification for the re-
verb amp is shown in the schematic. The
components to be added are shown in the
dotted line. The reverb amp components
show only the parts value, To understand
what the modification does, let’s take a quick
run through the circuit of the basic reverb
amplifier itself.

The guitar pickup feeds into the input
jack—its level controlled by the 10K volume
control—and is amplified by transistor Ql.
The unmodified (no reverb) signal is tapped
off Q1’s collector through a capacitor and’
the 470K resistor, and is again amplified by
Q4. (The loss through the 470K resistor
compensates for Q4’s gain.) The guitar’s sig-
nal is then fed to the output jack—which is
connected to the guitar amplifier’s input jack.

Springy Sound. Now go back to Ql’s col-
lector. Note that the guitar’s signal is also fed
through the transformer and is amplified by
the push-pull amplifier (Q2 and Q3) and is
then fed to the reverb unit. The heart of the
reverb unit is a spring that literally bounces
the signal back and forth, just like the echoes
in a canyon (when you holler hello-0-0-0).

The output from the reverb unit—which
now consists of “echoes,” or reverberation—
is fed through the Depth Control into Q4,
where it mixes with the direct guitar signal.

When the Depth Control is closed. only
the direct guitar signal passes through Q4
and there is no reverberation. As the depth
control is advanced and more reverb signal
is mixed with the direct sound, the total
effect at the output jack varies from no re-
verb, to slight “liveness,” to cavernous
reverberation.

The Keying Circuit. If one attempted to

.

INPUT

J1 QUTPUT
J JACK

ACK

KEYING
CIRCUIT

R1

Completed modification of the Olson
reverberation amplifier. R1 is soldered
directly to the keying control jack.

Rap10-TV EXPERIMENTER
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key the reverberation in and out by dis- PARTS LIST
abling the power supply to the class B 1—Reverb Amp—Olson RA-844, available

amplifier, the sudden change in load on
Q1’s collector transformer will cause a dras-
tic change in level of almost 20 dB at the
output jack, so this technique is out. If a
foot switch was used to short-circuit the re-
verb signal across the Depth Control, not
only would there be the possibility of severe
hum and noise pickup in the control leads,
but there would be severe clicks and pops
as the effect was switched in and out.

To avoid clicks and pops, our modifica-
tion uses delayed diode keying of the reverb
signal that shorts (or restores) the reverb
signal from the Depth Control’s wiper con-
tact to ground. With the delayed reverb signal
taking approximately one second to key in
and out, there is virtlly no noise when
keying the reverb effect—at most a slight
sound well under the music level when the
reverb is keyed out. We could entirely elimi-
nate the slight thump but the circuit would
get unnecessarily complex; when you're play-
ing a gig no one will hear the thump anyway.

When jack J1 is open, the reverb amp
functions normally, since diode D1 is non-
conducting (D1 is very slightly back biased
by the leakage through Q4’s base-input ca-
pacitor). When J1 is closed, the battery volt-
age is applied to the CI1-R1-C2-DI circuit
through R1. At the instant }1 is closed by
a foot switch, Cl, being uncharged, drops

JANUARY, 1968

from Olson Electronics Corp., $19.95
C1, C2—300-uF, 3-VDC miniature electrolytic
capacitor
D1—1N34A diode (don’t substitute)
J1—Phono jack
R1—20,000-0hms, V,-watt resistor
R2—2200-ohms, ;-watt resistor
1—Foot-switch (Linemaster T51S or equiv.)
1—Phono plug
1—Terminal strip, 4-lug
Misc.—Wire, solder, etc.

the voltage at the CI-R2 junction and lets
it build up slowly, thereby forward biasing
diode DI. D1 conducts, shorting the reverb
signal to ground through C2.

When J1 is opened, interrupting the bat-
tery voltage, C2 discharges through D!
slowly (1 second) giving a slow fade-in of
the reverb effect. Because of Dl’s natural
“break-over” voltage, the echo effect is never
100-percent disabled. There is a slight resid-
val effect that adds a smidgen of liveness;
you won't know it’s there unless you're a
golden-eared pro. (Again, it would unneces-
sarily complicate the installation to get rid
of the reverb effect entirely.)

Installing The Keying Circuit. Com-
pletely remove the guts of the reverb unit as a
single assembly by unscrewing the input and
output jack mounting nuts, the volume and
depth control mounting nuts, and the reverb
unit’s two mounting screws. Scribe a pencil

waany amaricanradinhictans cam
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line along the edge of the input and output
jack’s trim plate and the edge of the battery
holder. Drill a 9/16-in. hole exactly midway
between the two lines (there is virtually no
extra clearance so make certain the hole is
centered before you drill). Install a single-
mounting-nut type phono jack in the hole.

Rear view of completed modification
showing keying control jack where
foot switch is plugged in.

Be sure it is insulated from the chassis with
shoulder washers.

Thoroughly clean the back of the depth
control with some kind of contact cleaner,
or radio-cement solvent, and solder a small
terminal strip to the back of the depth con-
trol as shown in the photographs. The con-
trol cover will not take solder if it is not
thoroughly clean. If possible, use a miniature
terminal strip as supplied in the Allied Radio
Terminal Strip Kit.

Install CI, C2, R2 and D! on the strip
as shown in the photographs. We used very
small 300-uF capacitors to keep things neat;
these capacitors as specified in the parts list
are somewhat expensive. You can, if you
want to cut costs, substitute any cheap capaci-

Foot switch is disassembled so cable and
plug can be attached. Be sure to connect
cable to the right two contacts.

wwww americanradiahistory com

tor as long as the voltage rating is three volts
or more. In addition, C1 and C2 can be re-
duced to 100 uF, though the keying thump
will be somewhat louder than with the big-
ger capacitors.

Finally, connect a 10-in. wire to the cir-
cuit-side power terminal on the volume con-
trol and re-assemble the reverb amp,

Cut the 10-in. lead just long enough to
reach jack JI and connect R between the
jack (either terminal) and the lead: insulate
the RI/wire joint with tape or spaghetti.
Connect the remaining J1 terminal to the
CI-R2 junction. Make certain the leads to
JI do not interfere with the reverb unit’s
spring.

Switching Feet. We suggest the foot
switch listed as it’s inexpensive, though just
about any switch will work. Disassemble the
foot switch and connect a length of ordinary
lamp cord (or any two conductor cord) to
the two switching terminals. The switch has
s.p.d.t. terminals, so make certain you select

With the modification finished and the reverb
amp plugged into guitar and amplifier,
you’re ready to make with the great wild
sounds of the seventies.

the right two—check for the right ones by
having a close look or with an ohmmeter.
Now, to finish up the job, connect a phono
plug to the free end of the lamp cord being
careful not to melt the cord insulation when
soldering and causing a short circuit.
Connect the switch to 1, the guitar to the
input jack, and the guitar amp to the output
jack. Key the switch so the reverb effect is
off and adjust the guitar, reverb volume, and
amplifier volume controls for desired sound
level; then key the echo effect in and adjust
the depth control for the desired reverb ef-
fect. As you play, you can key the reverb
effect in-and-out as desired. Try St. Louis
Blues or Kansas City with reverb. Man, it’s
the greatest! n
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VARIOMETER

B Meet the variometer, an efficient variable-
inductance commonly used in crystal and
tube radios in the early *20s. The variometer
opens up a new field of experimentation for
modern hobbyists, although it 1s no stranger
to old-timers in radio.

The photo shows one of the many factory-
made variometers which were popular in
the early '20s. It is simply a movable coil
which rotates inside a stationary coil—the
rotary coil and stationary coil are both
wound in the same direction and are con-
nected in series.

Some of the original - variometers were
round and molded from hard rubber or
bakelite, and others were square and made
of wood. Some had the stationary coil ce-
mented to the inside surface of the outer
form, and some had the stationary coil
wound on the outside of the outer form as

ANT

H1GH- 1MPEDANCE
EARPHONES
(MAGNET!C
OR CRYSTAL)

{Ariometer

VAR IOMETER

The variometer may be
gone, but it's not
forgotten; here’s how to
make your own version
of this novel device.

By
Art

Trauffer
-:

Radm

is the case with the variometer described in
this article.

. How It Does It. When the rotor coil and
the stator coil of the variometer both carry
current in the same direction, the magnetic
field will be greatest and the inductance will
be maximum. When the rotor coil is rotated
through a half revolution so that its magnetic
field opposes that of the stator coil, the re-
sulting field will be small and the inductance
minimum. Thus the inductance is continu-
ously variable over a considerable range.

The drawings show the constructional de-
tails for the author’s experimental variom-
eter. With a little patience, it is easy to build
and performs as well as the factory-made
variometer.

Be sure to wind the rotor and stator coils
in the same direction, and connect them in
series. (Continued overleaf)

ROTOR

STATOR

Two radio circuits in which the experimenter can use the variometer as a tuning device.
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COIL SPLICE —

CARDBOARD GLUED ™
T0 WOOD END PIECES

-LUG :
: [;g.ogf}'kl %ERMINAL e
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20 TURKS.= BE STRI GROUND
’
The homemade variometer —————
rotor is shown above. The 4¥ 27 TURNS

cardboard used in the curved
sections should be of the
poster-board variety. The
stator at right is almost
identical in construction but
is somewhat larger. The
author’s transistorized
experimental variometer radio
is at upper right.

Rolling Your Own. The stator form con-
sist of two wooden end pieces of the di-
mensions given. Cardboard is used for the
curved body sections and is fastened with
glue and tacks. The holes in the end pieces
are made big enough to freely pass a Y4-in.
rod. The stator coil is wound on the form
as shown and consists of two sections of 27
turns each of #24 wire. The windings are
held in place by glue, applied sparingly.

The rotor is virtually identical to the
stator but is slightly smaller so that it will
fit inside the stator. Construct the form to
the dimensions given. Then drill the holes
in the end pieces so that the Y4-in. rod or
tube makes a snug fit. Wind the two sections
of the rotor coil also using #24 wire, 30
turns per section.. Attach flexible leads to
the coil ends to allow the rotor to rotate,

Assemble the variometer by placing the
rotor inside the stator and pressing the tube
rotor shaft (through which the rotor leads
will pass) in the one end and the tube or
rod in the other. Placing fiber washers be-
tween rotor and stator will prevent the rotor
winding rubbing on the stator. Pass the
rotor leads through the tube and connect one
rotor wire to one stator wire so the windings
are in series,

48

(Continued on page 136)
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REAR 7
FRONT
27 TURNS

CARDBOARD GLUED TO
W0OD END PIECES

PARTS LIST

B1—2 size-D flashlight cells

C1—.02-uF capacitor

D1—1N34A germanium diode (or equiv.)

Q1—2N217 transistor

R1—220,000-0hm, V4 -watt resistor

1—3-lug terminal strip

4—Fahnestock clips

BILL OF MATERIALS

1—;-lb. spool #24 single-cotton-covered en-
ameled magnet wire

1—20x2 % x4 -in. hardwood strip (for wood
end pieces)

1—4 dia. (0.D.)x4-in. brass tube

1—%-in. wide metal strip for mounting angle
brackets

1—%-in. wide metal strip for making battery
holder

12——Short round-head wood screws

1—~8x7x ¥, -in. wood baseboard

Misc.—Tacks, thin cardboard, glue, hook-up
wire, solder, etc.

RADI10-TV EXPERIMENTER
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SALUTE TO HUGO GERNSBACK

Fifty years ago, if you were here, old enough to read, and
interested in radio or electricity, you would probably have
been an avid reader of Electrical Experimenter, then the
most famous experimenter’s magazine and one that is still
talked about. That exciting pioneer magazine was edited
and published by Hugo Gernsback. And it was only one of

dozens he was to found. Radio-Electronics, for one, is still
being published and is known throughout the world for its
unique Gernsback flavor. Another, originally called Radio
News, is known now as Electronics World.
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