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Over a third of the Duo -Scan FM 
monitor receivers we make are purchased 

by police, fire departments, and other 
professionals ... because they can't settle for 

less than Johnson performance! After all, 
since we engineer and build professional FM 

2 -way radios, we just naturally know how 
to build a better FM scanner: With 

integrated circuit symmetrical limiting 
to make it really quiet. Dual ceramic 

filters to reject interference. Ultra- sensitive 
"front end" circuitry to pull in the weakest 

signals. And a true noise -operated squelch that's 
crisp and clean ... just like in a regular police 

radio. If you want to hear all the action, you want 
the scanner the professionals use! 

Duo -Scam for low and high band VHF $169.95 
Duo -Scam for high band VHF and UHF $179.95 
Mono -Scan for high band VHF $139.95 
Mono -Scan for UHF $149.95 

The 
professiona 
monitor: Duo -Scan 

EXCELLENCE THROUGH .- ALF A CENTURY OF EXPERI_NCE. 

JU!BiiUN 
® Waseca, Minnesota 56093 
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Turners new amplified Super 
Sidekick has two gain controls: 
one on the top for normal 
volume adjustments and 
another on the bottom for 
matching the Super Sidekick 
microphone to your particular 
transceiver. 
If you operate AM on a tube 
set, you might need all the 
gain you can get. On a 

transistorized SSB rig, you 
probably need just a little. 
That's what's so super about the 
new Super Sidekick. You get a 

modulation- boosting match for 
any set and a dynamic cartridge 
for clarity. 
Talk it up. The new Super 
Sidekick amplified microphone 
lists for $80, and it does make 
an understandable difference. 

ée a Turner dealer for details, 
or write to Turner. 909 1 7th St. 

E., Cedar Rapids, la. 52402. 

TURNER 
MICROPHONES 

CONRAC 
CORPORATION 
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82 Four Ways To 4- Channel- add -ons, accessories or complete systems - pick one 

CONSTRUCTION THINGS 
58 Let Your Handicraft Blink Back -Delights the toddler to teenager 
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Jensen, Julian S. Martin, Kathi Martin, Jack Schmidt, 
Hank Scott, and the ELEMENTARY ELECTRONICS 
editorial staff. 
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newscan 
Electronics in the News! 

Weather Satellite Forecasting 
More than a century ago, the first meteor- 

ological observations via telegraph were col- 

lected in the United States by Joseph Henry of 

the Smithsonian Institution. The information 
was used to construct a weather map for es- 

tablishing a practical basis for weather fore- 

casts. From this beginning evolved techniques 
for regularly acquiring and assembling weath- 
er information. In 1870, what is now known 
as the National Weather Service was formed. 
Stations around the nation gathered weather 
data, first visually and then later with instru- 
ments -both land -based and those carried aloft 
by balloons, kites and sounding rockets. 

However, as late as 1960, meteorology 
was still plagued with serious gaps in world- 
wide weather. observation. There was no way of 
systematically acquiring weather data over 
more than 80 percent of the globe on a timely 
and routine basis. Storms and other weather 
phenomena over seas, deserts and other unde- 
veloped land areas were frequently not detect- 
ed or studied until long after they had formed, 
if at all. And, whatever weather information 
was available from such areas usually was 
limited since it came from ships and aircraft 
passing through, or other sources not equipped 
to gather the precise data needed by meteor- 
ologists. 

(Continued on page 29) 
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Pull in 
off - center signals 

arrow -sharp 

New MIDLAND 
5 -Watt, 23- Channel 
Mobile Transceiver 
This is one CB mobile rig that does it all 

at a reasonable price! Full featured and 
fully equipped for 23- channel operation 
with no extra crystals to buy. 

Transmits with a full 5 -watt input. The 

dual conversion receiver has tuned RF, 

mechanical filters and AGC to make it 

fade and blast -free ...plus delta tune that 
fine tunes AM reception, and switchable 
noise limiter that cuts static. 

Channel selector and extra -large S /RFO 
meter are lighted. Volume, variable 
squelch and delta tune have extra large 
control knobs. 

Complete with push -to -talk microphone, 
mobile mounting bracket and 12 -volt DC 

cable. SUGGESTED PRICIE AT YOUR 
MIDLAND DEALER $149.95. Model 13 -867 

Write for FREE Midland 
CB and Scanning 
Monitor Brochure 
Box 19032 
Kansas City, Mo. 64141 

M I D LAN 
ELECTFtONIC6 CCMPislri/ 
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NEW! 

SCIENCE OPTICS ELECTRONICS 

NUSUML TO FIND BARGAINS 
NEW PRODUCTS NEW MATERIALS NEW METHODS 

ELECTRONIC DIGITAL 
COMPUTER KIT 

Solve 
problems, play games, predict eather with this actual working 

model of giant electronic brains. 
Amazi 

có 
new fun way to learn all 

about computer programming . . . log- 
ic, decimal, binary systems. Lws of 
Sets -even do your own programming 
after completing simplified 116 page 
instructive booklet. Includes step-by- 
step assembly diagrams. Circuits easi- ly changed, Readout from illuminated control panel. Req. 2 "D" batt. (not 

el.). Rest model we've seen -for 
home- school, industry. 
No. 71,434EK (11x121/2x °4) 

$31.50 Ppd. 

rrrrrrrr 

GET POLICE, AIRRAFT CALLS 
Your standard AM home or car radio can get 
local aircraft 

exciting w 
calls, etc. pfrom' UHF bands via Converters. No interconnect- CMg wires needed -,lust puts lid state onverter near et Easy instrs incl. 

Pa. Kit req. 9v bat (not included). POLICE & FIRE CONVERTER KIT -LO BAND. Operates in the 30.50 MHz band. 
Stock No. 41,828EK 58.25 Ppd. AIRCRAFT CONVERTER KIT. Operates the 
Stook 0No. 341,8 MHz 

EK .... $8.25. Ppd. 
BLACK LIGHT FOR REG. SOCKETS 

Real black -light bulb that screws into 
Í,ow 

regular 
cost,, 

household 
you can 

lamp 
several thruout a room to enhance lighting 

effects, dramatize nearby posters and displays. 75 -watt Edison -base bulb activates fluorescent color for 480 -hour life. Ideal for discovering, or adding 
to, the fun and drama of blacklight almost anywhere in seconds! 
Stock No. 41,873EK ....$3.25 Ppd. 

BUILD A "PRO" WEATHER STATION 
Meteorology kit can give you the know - V.Ir how to check your predictions against official forecasts! Has remote reading 
anemometer w /windvane. Indoor indi- cator board flashes neon, shows wind 

r holds 
direction. Safety 

ds current to less than to mar Also: 
se itive air -tank barometer w /2 -ft. indicator column; sling psychrometer 
to measure eel, humidity; rain gauge that measures to 1/100th inch: 100 ft. 
lead -in wire; cloud chart: forecasting manual. 
Stock No. 71,022EK $15.95 Ppd. 

UNDERWATER MICROPHONE BUY 
Listen to fish "talk" with this govt. surplus Hydrophone! Terrific buy! $40 value! Make an accurate fish finder, 
pool splash- alarm, hear dolphins talk, add sound to underwater movies. Use with both high & low impedance ampli- fiers, tape recorders. Frequency re- 
.s0550c: 10 -6000 Hz. Working depth to 300 ft. Minimum sensitivity 1000 Hz. at depths of 60 or 300 ft. Operating temperature rangy O to 35 °C. Fungus and shock resistant. Includes leads appros 8' long) and instrs. Cable not incl. Wt. 2 Oz. 
Stock No 41,759EK $5.00 Ppd. 

MAIL COUPON FOR 

GIANT FREE CATALOG! 

164 PAGES MORE THAN 4,000 
UNUSUAL BARGAINS! 

IComple(ely new edition. Dozens of electrical and electro -1 -magnetic parts, accessories. Enormous selection of astro- nomical Telescopes, Microscopes, Binoculars, Magnifiers,! Magnets, Lasers, Lenses, Prisms, ecological and unique -lighting items. Many war surplus items for hobbyists,' experimenters workshop, factory. I 

i EDMUND SCIENTIFIC CO. Barrington. N.J. 08007 I 

I PLEASE SEND FREE CATALOG "ES' 
I NAME 

ADDRESS 

I CITY 

G 

STATE ZIP 

EDMUND 300 EDSCORP SLOG. 
SCIENTIFIC CO. ARRINGTON, NEW JEOSEY 08007 
01011 /e ssacs RUMIAR SINO CHICK OI MONtr O1111 MONIrl1C Ouatasr it 
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This POSTAGE -FREE COUPON 
CAN CHANGE YOUR LIFE! 

Mail it right now for 
2 FREE BOOKS 
about the growing world of Electronics 
... and how you can prepare for 
an exciting, high -paying career. 

CIE 
Name 

Cleveland Institute of Electronics, Inc. 
1776 East 17th Street, Cleveland, Ohio 44114 

Accredited Member National Home Study Council 

(please print) 

Address 

City State Zip 

Veterans and Servicemen: 

Check here for G.I. Bill in;ormation. 

FOLD 
HERE NO STAMP NEEDED 

How to gel a 

Commercial 
f(.(; License 

Get all the facts. Send in this 
POSTAGE -FREE coupon. 
For your convenience, we 
will try to have a representa- 
tive call. Just follow direc- 
tions and mail TODAY. 

I DO NOT 
CUT HERE EL-39 

FIRST CLASS 

PERMIT NO. 8685 

CLEVELAND, OHIO 

BUSINESS REPLY MAIL 
No Postage Stamp Necessary if Mailed in the United States 

POSTAGE WILL BE PAID BY: 

Cleveland Institute of Electronics, Inc. 
1776 East 17th Street 
Cleveland, Ohio 44114 
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To get more from 
your high fidelity 
system... put more 
of yourself in it. 

In these days of instant everything, 
the idea behind Electro -Voice Custom Loud- 
speakers is a refreshing change of pace. 

The custom loudspeaker concept asks 
you to do more than buy. It suggests that 
you participate directly in choosing the very 
best speaker system for your own special 
listening needs, speaker by speaker. 

There's a complete, logical range of 
woofers, tweeters, mid -range drivers and 
accessories. And, with the help of your E -V 
dealer, you create the performance that 
suits you best. 

You have the option of installing the 
speakers in new or existing furniture, or 
building them into walls, closets, or wherever. 

Write today for our literature and list 
of E -V Custom Loudspeaker dealers. 

ELECTRO- VOICE, INC., Dept. 334EY 
678 Cecil Street, Buchanan, Michigan 49107 
In Europe: Electro.Voice. S. A., Romerstrasse 49, 2560 Nidau, S,i,tzerland 
In Canada: EV of Canada. Ltd.. Gananooue, Ontario 

BGulbon gleeree,CC, 
COMPANY 
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Hey, 

look me over 
Showcase of New Products 

Bio- Feedback Trainer 
Is it possible for humans to learn total re- 
laxation, improve creativity, memory of con- 
centration? Many believe it is through pre- 
liminary means of monitoring brainwaves 
such as the Alpha and Theta with a sensi- 
tive electronic Bio- Feedback Trainer. With it, 
most people can learn Alpha rhythm control, 
which is said to let one totally relax, in ten 
to twelve hours. Its wrist and finger contacts 
amplify heartbeat and skin resistance, per- 
mitting the user to observe his or her emo- 
tional state, and possibly do something about 
it. Little wonder the Bio- Feedback Trainer is 

making big news in psychology and physi- 
ology. A highly dependable unit (Stock No. 
71,606 ... $120.00) is available by mail from 
Edmund Scientific Co. Completely safe for 
use in the home. Edmund's Bio- Feedback 
Trainer combines brainwave, heart rate and 
skin resistance feedback in a compact 2 -lb. 
unit. The head electrodes, hooked up to a 

high gain amplifier, allow brainwaves to be 
filtered, signaling an audible beep for each 
Alpha or Theta wave passed. Wrist and finger 
electrodes pick up heartbeat and skin re- 
sponse, reproduced as an audible tone. The 
instrument comes complete with head, wrist 
and finger electrodes, threshold control, con- 
ducting solution, and full instructions. Like 
everything Edmund sells, it has a 30 -day 
money -back guarantee. For catalog and more 
information, circle No. 50 on Reader Service 
Page. 
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Receiver With Rhythm Composer 

The Kenwood KR -6170 stereo receiver in- 

corporates such unique features as an Elec- 

tronic Rhythm Composer, Reverberation Unit, 

front panel jacks for one or two electric gui- 

tars, multiple mixing of "live" and source 

sound, Multi- Presence Control, and an array 

of level, frequency, volume, balance and tone 
controls that offer unlimited possibilities for 
unique effects. The Electronic Rhythm Com- 

poser itself is a masterpiece of ingenuity. It 

plays five electronic percussion instruments 
(bass drum, conga, claves, snare drum, and 

high hat cymbal) in any of 12 different 
rhythms, including March, Rock, Ballad, 
Latin, Waltz, Rhythm and Blues, Fox Trot, 
Shuffle, Mambo, Jazz, and two Bossanovas. 
Two rhythms can be selected simultaneously 
to create further variations. A slide lever 
varies the rhythm temro from 20 to 200 
beats per minute. The Rhythm Composer can 

be used to accompany one or two electric 
guitars, with further mixing available through 
the front panel microphone jacks for voice 
or additional instruments. The full effect can 
be recorded through special front panel 
"mixed recording" output jacks. The KR -6170 
is indeed an incredible instrument designed 
to provide optimum pleasure for the musical- 
ly inclined or for the audiophile who wants 
to add a new measure of fun to his stereo 
system. Priced at $549.95, it is available at 
all Authorized Kenwood Dealers. For com- 
plete information, circle No. 54 on Reader 
Service Page. 

Monitor Police with CB Rig 

A small, lightweight mobile accessory known 
as the ASCOM "Translator," adapts any 
CB radio to receive FM public safety or 
industrial communications. The translator, 
made by Antenna Specialists, is especially 
suitable for CB emergency groups working 
closely with police, fire, civil defense, Coast 
Guard, and other emergency authorities. 

MARCH -APRIL, 1973 

fro 
only I" 

pNCE OF 

GET pERFOR ÁNIEwNpS 

AMOBIwith 
the LE 

from O "EGtch 
ont 

Use your regular 
outside mounted 
or windshield 
car antenna! 

Get functions of four antennas with 
Monitor -Match for reception of AM- 
FM plus low -band, high -band and UHF 
monitor radios. Excellent performance. 
Connect and operate. 

MODEL 5M5 $12.95 

NO ADJUSTING 
NO CUTTING 

NO SWITCHING 

4010100 MHZ 
Total 

Coverage 
Get superior all directioial reception on 
low -band, high -band and UHF including 
88 -108 MHz FM entertainment radio 
with this 50" antenna. Includes SO -239 
coax connector and mounting hardware. 
MODEL DCX $12.95 

ifonly from 

foremost in CB, 

Amateur and Monitor Antennas 

From all distributors who recognize the best! 

NEW-TRONICS CORP. 
15800 COMMERCE PARK DRIVE 

BROOK PARK. OHIO 44142 

CIRCLE NO. 21 ON PAGE 17 OR 103 
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CALECTRO 

panel meters 
c 

A SIZE AND SHAPE 
FOR EVERY NEED 

LEVEL METER AND BATTERY CHECKER 

Precision construction. 
Features D'Arsonval 
movement, jeweled 
bearings, and hand 
calibration. 

MINIATURE EDGEWISE 
PANEL METERS 

MINIATURE PANEL METERS 
Full range of panel mini -meters featuring 
single hole mounting. Simply bore hole 
for movement and thats it. Thread nut 
onto back of meter. Meter in line -every 
time. 

PRECISION PANEL METERS 

Rugged construction 
-2% accuracy. Hand 
calibrated and linear 
dial scales. D'Arsonval 
movement with jeweled 
bearings. Crystal clear 
plastic cover plate. 

GC ELECTRONICS 
DIVISION OF HYDROMETALS, INC 
ROCKFORD. ILLINOIS 61101 11S o 

CIRCLE NO. 17 ON PAGE 17 OR 103 

HEY, LOOK ME OVER 
Circuitry is designed to operate through CB 
Channel 9, and interconnection is made 
simply by plugging into the CB antenna cir- 
cuitry. When not in use, the Translator in no 
way impairs performance of the CB set and 
actually improves sensitivity. Crystal posi- 
tions for two frequencies are available on 
each of three models: MON -40 for low band; 
MON -41 for high band; and MON -42 for UHF. 
The unit is complete with mobile mounting 
bracket and interconnecting cable; crystals 
are not included. Antenna jacks are provided 
for separate monitoring antennas on the high 
band and UHF models. Manufacturer's sug- 
gested prices are $39.95 for low band and 
high band models, and $44.95 for UHF. For 
complete information, circle No. 55 on Reader 
Service Page. 

A Scope That's Smart 
Dynascan's expanding line of B &K oscillo- 
scopes now include the Model 1440, a new 
model that features "Cali- Brain," an ad- 
vanced approach to the measurement of 
amplitudes on a scope screen. Here's how 
"Cali- Brain" works: The CRT screen has a 
special graticule with two scales, one at each 

side of the screen; each is individually light- 
ed. As you select the vertical attenuator 
range, the correct scale automatically lights 
up; at the same time, there's a digital display 
in the panel above the scale selected -giving 
the exact value of full -scale volts for that scale 
(for example, .100 volts). To read peak -to- 
peak volts, this is all you do: (1) Get the de- 
sired pattern on the screen; (2) pull out the 
Cali -Brain knob (vertical position control). 
This (a) collapses the horizontal sweep, com- 
pressing the waveform into a single vertical 
line; (b) shifts the line to correct scale on the 
graticules, and (c) gives you a readout of the 
full -scale volts. (3) Now position the com- 
pressed waveform on the base (zero volts) 
line. (4) Read the peak -to -peak volts directly 
off the calibrated screen -just like reading 
volts on a voltmeter! The 1440 is an ideal 
scope for TV servicing, industrial and school 

10 ELEMENTARY ELECTRONICS 
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applications. Selling price is only $299.95, 
and it is suppled complete with dual -purpose, 
10:1 /DIRECT probe, Mylar vector screen over- 
lay and handy tilt stand for eye -level viewing. 
For more information, circle No. 57 on Reader 
Service Page. 

The Heat's Off 
Need a heat sink? Then look at Xcelite's No. 

80 Heat Sink designed to absorb and dissi- 
pate heat in soldering operations where ad- 

jacent, delicate electronic parts might be 

damaged by overheating. For optimum heat 
absorption and dissipation, the jaws of the 
No. 80 Heat Sink are made of copper, with 
nickel plated surfaces to prevent adhesion of 

solder. The spring -loaded gripping surfaces 
will not slip, yet have a smooth finish to pre- 
vent scratching fine wires. An insulating cush- 
ion grip permits burn -free handling. Made in 
U.S.A. to highest quality standards, the heat 
sink is available as carded display merchan- 
dise through Xcelite's nation wide local dis- 
tributors at a list price of $2.40. Product 
Bulletin 572L contains additional information, 
and may be obtained by circling No. 59 on 
Reader Service Page. 

Deaf to TV Noise 
A new high -gain color TV antenna by Chan- 
nel Master improves reception by blocking 
out electrical interference. Called the Quan- 
tum, the antenna uses new design principles 
to prevent interference from reaching the 
television set. Unseen and unheralded, man- 
made electrical interference has been spread- 
ing rapidly throughout the country, and is 
now the major cause of poor TV reception 
quality in most homes. Rustic areas that 
were formerly "quiet" are virtual hotbeds of 
"noise ", or electrical interfere ice, caused by 
generating stations and power transmission 
lines, electric motors and appliances, truck 
and auto ignitions, factory machinery, dia- 
thermy and hospital equipment. The new 
Channel Master Quantum eliminates up to 
90 percent of such interfereflce because it 

Tradition of Excellence 

t)routini r 

Golden 
Eagle 
Mark III 

1269 UNIE AVE ' [AMNIA. NEW HAMPSHIRE 03746 - I603) 524 5464 
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pliers 
pliers 
ALL THE TYPES YOU NEED IN A 

FULL RANGE OF SIZES. 

From 4" miniature electronics to 
10" utility. Precision made in USA. 
Forged alloy steel construction. 
Cleanly milled, perfectly aligned 
jaws. Hand -honed, mated cutting 
edges. Most with Cushion Grip 
handles. 

NOW INCLUDING 

5" Bent Thin Chain Nose. 
For handling fine wires in close quarters. No. 79CG 

5r /2" Thin Needle Nose. 
For firm gripping and looping of wires. No. 57CG 

4" Full Flush Cutting Diagonals. 
Snap cuts to the extreme tip. No. 84CG 

5" Midget Slip Joint. 
Narrow jaws for close quarters. 3 openings to 1/2 ". No 50CG 

nationwide availability through local distributors 

- -1 
XCELITE, INC. 80 BANK ST., ORCHARD PARK, N.Y. 14127 
Send Catalog with information on Xcelite Pliers. 

name 

address 

city 

12 

state 8, zip 
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HEY, LOOK ME OVER 
has the highest front -to -back and front -to- 
side ratios ever attained in a broad band an- 
tenna. In cases where interference comes 
from the back or side, the Quantum will de- 
liver a 10 dB improvement in signal -to -noise 
ratio. This is equivalent to a 10 dB increase 
in antenna gain, and will bring about the 
same picture improvement as 10 dB addition- 

al forward gain, over and above the antenna's 
already high gain. Transmission line noise 
pickup is eliminated by the use of coaxial line. 
An optional, custom -designed balun is avail- 
able which is mounted within a weatherproof 
housing on the Quantum's crossarm. A spe- 
cially designed FM trap also fits within this 
housing and effectively blocks out FM inter- 
ference from every direction, providing 25 dB 
attenuation. There are 15 Quantum models, 
designed for all reception areas and condi- 
tions, from metropolitan to the deepest fringe 
areas. Seven models cover VHF and FM; eight 
models also receive UHF, using a tunable an- 
tenna that can be adjusted for peak per- 
formance on any selected range of channels. 
For more information, circle No. 61 on Reader 
Service Page. 

Kit -Tock 
For today's "electronic" music, or anything 
from classical to country & western, now 
there's an electronic metronome to help 
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keep your timing "right on ". The new Archer - 

kit Electronic Metrorome provides a range of 
from 40 to 210 beats per minute with ac- 

curacy good enough for professional use. Its 

solid -state circuit -no springs or mechanical 
parts -may be easily assembled by begin- 

ners, according to Radio Shack. An additional 
feature of the Archerkit is that if your elec- 

tric guitar drowns out the audible beat note, 
you can switch to a flashing green light. It's 
an indispensable aid for music students learn- 

ing tempo and pace. The Archerkit products 
are available at 1500 Radio Shack and Allied 

Radio Stores. For catalog and more informa- 
tion, circle No. 63 on Reader Service Page. 

Designed for Mobile! 
The E. F. Johnson's new Messenger 122 is a 

23- channel CB transceiver with a unique 
rotary selector drum. This new drum design 
permits larger illuminated channel numbers 
for readings at a g "ance, making it especially 
easy to change channels while operating 
mobile. Also featured is pushbutton "in- 
stant on" that is entirely separate from the 
volume and squelch controls. This allows 

these settings to remain undisturbed, and 
eliminates the need for readjustment every 
time the unit is turned on. Both the volume 
and squelch controls are the new "linear 
action" type, replacing conventional knobs. 
Circuitry in the rew Messenger 122 is fully 
solid -state and features a ceramic selec- 

tivity designed to reject adjacent channel 
"bleed over." The new Messenger 122 is 

available at Johnson dealers now for a sug- 
gested price of $139.95. It comes equipped 
for operation on all 23 channels, and is sup- 
plied with mounting bracket, microphone, 
and instruction manual. U.S. -made, the radio 
is covered by a full 1 -year parts and labor 
warranty, which is honored at over 600 
Johnson Authorized Service Centers nation- 
wide. Complete details are available from any 
Johnson dealer, or by circling No. 65 on 
Reader Service Page. 

Spinet Organ Kit 
Virtually identical to the famous Thomas 
Spinet Organ on display at fine music stores 
across the country, Heathkit has added its 
TO -1160 version to the product line at a 

savings to the kit builder of hundreds of dol- 
lars over the assembled retail price. The 
TO -1160 has two 44 -note keyboards with 
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Earn 
Your 

ab,DEGREE 
Learn Electronics Technology 

thru HOME STUDY ... 
Earn your Associate in Science DEGREE, and 

work as an electronics engineering technician. 

Grantham School of Engineering is a college - 

level institution, teaching mainly by corre- 

spondence, authorized by the California 
State Dept of Education to grant degrees, and 

approved for veterans under the G.I. Bill. 

If you are a high school graduate, write for 

information Bulletin G -72. It's free. 

GRANTHAM 
School of Engineering 

1505 N. Western Ave. 

Hollywood, Calif. 90027 
CIRCLE NO. 4 ON PAGE 17 OR 103 

The original -wedge-type" screwdriver 

QWCKWEDGÍ 
SCREW -HOLDING 

SCREWDRIVER 
C:í972 by Kedma- Company i 

does 

all the job! 

HOLDS, STARTS, 

DRIVES & SETS 
THE SCREW! 

Unconditionally Guaranteed 

At Your Dealers or Write 

KED MAN COMPANY 
Phone (801) 363-4413 

P. 0. Box 267 Salt Lake City, Utah 84110 
CIRCLE NO. 5 ON PAGE 17 OR 103 
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EXPERIMENTER 
International EX Crystal and EX Kits 

OX OSCILLATOR Crystal 
controlled transistor type. 
Lo Kit 3,000 to 19,999 KHz 
Hi Kit 20,000 to 60.000 
KHz (Specify) $2.95 
MXX -1 TRANSISTOR RF 
MIXER A single tuned 
circuit intended for signal 
conversion in the 3 to 170 
MHz range. Lo kit 3 -20 
MHz. Hi kit 20 -170 MHz. 

$3.50 
SAX -1 TRANSISTOR RF 
AMP. Amplifier to drive 
MXX -1 mixer. Lo kit 3 -20 
MHz. Hi Kit 20 -170 MHz. 

$3.50 
PAX -1 TRANSISTOR RF 
POWER AMP. A Single 
tuned output amplifier to 
follow the OX oscillator. 
3,000 to 30.000 KHz $3.75 

CIRCLE NO. 27 ON 

EX CRYSTAL Available 
from 3,000 KHz to 60,000 
KHz. Supplied only in HC 
6/U holder. Calib. is 
--.02% when operated in 
International OX circuit 
or its equivalent. (Specify 
frequency) $3.95 
BAX -1 BROADBAND AMP. 
May be used as a tuned 
or untuned amplifier in 
RF and audio applications 
20 Hz to 150 MHz. $3.75 AMIN 
INTERNATIONAL 

CRYSTAL MFG. CO., INC. 
10 NO. LEE OKLA CITY. OKLA. 73102 

Write for FREE Catalog 
PAGE 17 OR 103 

THOUSANDS OF BARGAINS 
TOP VALUES IN EL 

PARTOSNIC 
Transistors. Modules, C. B., Speaker, Stereo, Hi -Fi, Photo Cells and Thousands of Other Electronic Parts. 

Send for FREE Catalogue 

ELECTRONIC DISTRIBUTORS INC. 

111)i 
EDI 
Dept. TA -2, 4900 Elston 
Chicago, III. 60630 

RUSH CATALOGUE 
Name 

Address 

City 
State Zip Code 

CIRCLE NO. 28 ON PAGE 17 OR 103 

PARTS! 
48.0' Send For'9FF 

CORNELL'S 
New Color 

Catalog 
48 Pgs. New Items 

CORNEL 

Ç 
er 33 tube 

TUBES! 
36 ',per 

tube 

ORDER FREE 
IF NOT SHIPPED 

IN LOTS OF 100 IN 24 HOURS! 

4219 E UNIVERSITY AVE. SAN DIEGO, CALIF. 92105 
CIRCLE NO. 14 ON PAGE 17 OR 103 

FIND BURIED TREASURE 

Pov,erful electronic detector 
finds buried gold, silver, 
coins, etc. 5 new models. 
Write for'free catalog. 

!,,i7 1-3, 1 

RELC`. ' 
RELCO, Dept. D -58 199 

BOX 10839, HOUSTON, TEX. 77018 

CIRCLE NO. 10 ON PAGE 17 OR 103 

HEY, LOOK ME OVER 
exclusive Color -Glo keys that light up to 
show notes and chords to correspond with 
the "Quick- Play" organ course and sheet 
music included with the kit. Eleven authentic 
instrumental voices can be combined to pro- 
vide hundreds of orchestral combinations. 
On the upper keyboard are Flute 16', 8' and 
4'; Trumpet 8'; Oboe 8', and Violin 8'. On 

the lower keyboard are Horn 8'; Diapason 8'; 
Melodia 8', and Cello 8'. The pedal keyboard 
provides a Flute 16' -8' combination. Con- 
trols include an expression pedal, variable 
pedal volume, variable manual balance and 
switch tabs for vibrato and light vibrato. 
Also, there are convenient front panel jacks 
for headphones or cassette deck. The cabinet 
and matching bench are shipped pre -finished 
and pre -assembled except for bench legs. 
Construction is of handcrafted selected hard- 
woods with walnut veneers in a Scandia fin- 
ish. The famous Heathkit assembly manual 
reduces assembly to a simple step -by -step 
procedure, with every major operation fully 
illustrated. Mailorder kit price is $689.95. For 
further information, circle No. 1 on Reader 
Service Page. 

Tune for No Backfire 
Is your car sputtering when it should be 
spurting? Then maybe you need the new 
Heathkit CI -1040 inductive pickup timing 
light. The CI -1040 offers improved conve- 
nience to auto tune -up buffs and professional 
alike. The user simply hooks -up the CI -1040 
to the battery terminals and snaps the induc- 
tive pickup around the wire to the No. 1 

spark plug. There's no need to get at the plug 
14 ELEMENTARY ELECTRONICS 
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itself, and the unit can be connected even 
while the engine is running. The timing light 
won't interfere with the operation of other 
tune -up instruments either. Featured are all 
solid -state circuitry and a high intensity flash 
that's visible in direct sunlight. High impact 
focusing lens concentrates beam for greater 
accuracy. Rugged blue plastic housing insu- 
lates against electrical shock. Circuit is pro- 
tected against reversed polarity. Kit goes 
together in just a couple of hours and is 
mail -order priced at oily $29.95. For further 
information and the Heath catalog, circle 
No. 1 on Reader Service Page. 

To Stop a Thief 
A new solid -state aulomotive burglar alarm 
by Metra Electronics Corporation fits inside of 
a small plastic case with an on /off switch 
integral with the case, and can be easily con- 
cealed behind the dashboard. The auto alarm 
senses any current change in the car's elec- 
trical system such as the dome light turning 
on when a door is opened, opening lighted 
glove compartments, trunks, etc. After a 6- 
to-8 second delay, the alarm triggers, blowing 
the car's horn in pulsating blasts. An option- 

FREE 
LAFAYETTE 

1973 CATALOG 730 

The World's Largest 
Consumer Electronics Catalog 

Everything In Electronics for 
Home, Business, Industry 

Stereo /Hi -Fi Components Musical Instruments and 

Amplifiers CB & Ham Equipment Tools and Test Equip- 
ment Police and Fire Monitor Receivers Public Ad- 

dress Systems Photography Equipment Semiconduc- 
tors, Books, Parts Plus Much More! 

Your Complete 
Electronics Buying Guide 

Send 
Today! 

Lafayette Radio Electronics 
P.O. Box 10, Dept. 25053 

Syosset, L.I., N.Y. 11791 

I 

rend FREE 1913 

'NAME 

IADDRESS 

CITY 

'STATE 

Catalog 250531 

ZIP 

L J 
CIRCLE NO. 25 ON PAGE 7 OR 103 
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r avant 
MAKES 
ANTENNAS 
YOU'LL 
BRAG ABOUT c 
... like the revolutionary 

ASTRO PLANE 
the only 
omni -directional 
antenna that 
radiates from 
the top. 

$29.95 

Write for FREE 16 -page color catalog 

deaf 
famó she 

RESEARCH AND DEVELOPMENT, INC. 

33 -35 W. FoD orton Avo., Addison, Illinois 50101 

CIRCLE NO. 12 ON PAGE 17 OR 103 

SEMICONDUCTOR 

SUPERMART 

FREE CATALOG 
NAME BRAND - 
PRIME QUALITY 

SEMICONDUCTORS 

MOTOROLA RCA 

FAIRCHILD HEP 

NATIONAL SIGNETICS 

Other Parts For 

Elementary Electronics Projects 

CIRCUIT SPECIALISTS CO. 
Box 3047 Scottsdale AZ 85257 

CIRCLE NO. 30 ON PAGE 17 OR 103 

HEY LOOK ME OVER 
al parking -light flasher. The alarm has two 
model designations -type MBA -335 for AMC, 
Chrysler and GM cars, and model MBA -335R 
for Ford -made cars and foreign cars that do 
not have a horn relay. The underdash horn 
alarm carries a suggested list price of $18.95 
for the MBA -335, and $20.95 for the MBA - 
335R. For further information, circle No. 67 
on Reader Service Page. 

Courier's Comet 
A new deluxe 23 channel mobile unit, Comet 
23 has been added to the Courier line of CB 
equipment. Packaged in a sturdy chrome 
housing, with detachable noise cancelling 
mike, Comet 23 is a composite of the most 
advanced silicon solid state circuitry, full 
100% signal modulation, switchable auto 

noise limiter, easy -to -read RF and signal 
strength meter and squelch control TV1 sup- 
pression trap. The Comet utilizes delta tun- 
ing and includes a built -in PA system and 
auxiliary speaker phase jack. Complete with 
crystals, Comet 23 lists for $179.00. Courier 
will send you the facts if you circle. No. 48 
on the Reader Service Page. 

Best Price Yet 
Now you can enjoy the effect of four -channel 
sound from your present car stereo tape 
player or stereo FM radio with the new Real- 
istic Auto Quatravox 4- Channel Synthesizer 
from Radio Shack. A 4- channel effect is cre- 
ated with the Quatravox by placing the rear 
speakers out of phase with the front. This 
eliminates sound common to both stereo 
channels, leaving only ambient sound from 
the rear. The Realistic Auto Quatravox 4- 
Channel Synthesizer is priced at $9.95. In- 
cludes mounting hardware, 18 -ft. speaker ca- 
bles and instructions. Realistic products are 
available at more than 1500 Radio Shack 
and Allied stores in all 50 states and Canada, 
and through Radio Shack Authorized Sales 
Centers, nationwide. For more information, 
circle No. 40 on Reader Service page. 
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DWI' READER M. 
11: SERVICE PAGE 111-- 

The Editor of ELEMENTARY ELEC- 

TRONICS offers readers an easy way to get 

additional information about products and 

services advertised in this issue. Also, if you 

would like more information about any new 

product mentioned in our column "Hey,' 

Look Me Over," it's yours for the asking. 

Just follow the instructions, below and the 

material you requested will be sent to you 

promptly and at no cost. 

The coupon below is designed for your conven- 

ience. Just circle the numbers that appear next to 

the advertisement or editorial mention that inter- 

ests you. Then, carefully print your name and ad- 

dress on the coupon. Cut out the coupon and mail 

to ELEMENTARY ELECTRONICS. Box 886, Ansonia 

Station, New York. N.Y. 10023. Do it today! 

MARCH /APRIL 1973 

ELEMENTARY ELECTRONICS 
Box 886, Ansonia Station, New York, N.Y. 10023 

MEWS 

Void after July 31, 1973 

Please arrange to have 
literature whose num- 
bers have circled at 
right sent to me as soon 
as possible. I under- 
stand that this is a free 
service offered by the 
magazine. 

Please limit circled items to 12 maximum. 

1 2 3 4 5 6 7 8 9 10 

11 12 13 14 15 16 17 18 19 20 

21 22 23 24 25 26 27 28 29 30 

31 32 33 34 35 36 37 38 39 40 

41 42 43 44 45 46 47 48 49 50 

51 52 53 54 55 56 57 58 59 60 

61 62 63 64 65 66 67 68 69 70 

Name (Print Clearly) 

Address 

City State lip Code 

1 

MARCH -APRIL, 1973 17 

www.americanradiohistory.com

www.americanradiohistory.com


Discover the ease and 
excitement of learning 
Electronics with 
programmed equipment 

NRIend 
When you train at home with NRI, you train s S 0 with your hands as well as your head. You y learn the WHY of Electronics, Communica- 

tions, TV -Radio the NRI pioneering "3- Dimensional" way. NRI training is the result of more than 
half a century of simplifying, organizing, dramatizing subject matter, and providing 
personal services unique for a home study school. You get the kind of technical 
training that gives you priceless confidence as you gain experience equal to many, 
many months of training on the job. 

NRI-The Leader in Electronics Training for more than Fifty Years 

APPROVED UNDER 
NEW GI BILL If you served 
since January 31, 1955, or are in ser- 
vice, check GI line in postage -free card. 
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Earn $5 to $7 an hour 
spare or full time in 

TV -RADIO 
SERVICING 
Color television sales are soaring. 
And so is the demand for trained 
repairmen. If you can service TV 

sets, portable radios, tape recorders, 
hi -fi sets, phonographs and auto 

radios, you'll always be in demand. 
It's one of your best routes to spare - 

time earnings, a good paying job or 

a business of your own. NRI trains 
you quickly and expertly, showing 
you how to get started in servicing 
soon after you enroll, earning as you 

learn. NRI trains you in today's 
method of installing and repairing 
all electronic equipment for the home 

-including solid state Color TV. You 

even build, experiment with and 

keep to enjoy your own solid -state 
radio plus your choice of black -and- 

white or the new 25" solid state Color 

TV receiver NRI developed from the 

chassis up for training. Like thou- 

sands of others, you can soon be 

earning good money in your spare 
time ... the easy NRI way. 

There's money and 
success awaiting you in 

BROADCASTING - 
COMMUNICATIONS 
The experience you gain from in- 

tensely practical NRI training in 

Complete Communications equals 
as much as two years of training on 

the job. With NRI, you can train for 
a choice of careers rang ng from 
mobile, marine and aviation radio to 

TV brogdcasting and space com- 

munications. You learn how to in- 

stall, maintain and operate today's 
remarkable transmitting and receiv- 

ing equipment by actually doing it. 

You build and experiment with test 
equipment, like a VTVM you keep. 

You build and operate amplifier cir- 

cuits, transmission line and antenna 
systems, even build and use a 

phone -cw transmitter suitable for 
transmission on the 80 -meter ama- 

teur band. Whichever of five NRI 

Communications courses you 
choose, you prepare for your FCC 

License exams, and you must pass 

your FCC exams or NRI refunds your 

tuition in full. 

Move ahead in America's 
fast growing industry as 

ELECTRONICS 

TECHNICIAN 
Electronics touches everyone's lives. 

This vast field of opportunity is open 

to you with NRI training. Industrial/ 
Military Electronics training -like all 

NRI courses -prepares you quickly, 
thoroughly the practical "hands on" 
way. You build with, and learn to 

understand the functions of, today's 
miracle solid -state components like 
printed circuits, diodes and transis- 
tors. You build and experiment with 

Electronic circuitry used in automa- 
tion, data processing, ultrasonics, 
telemetry. Bite -size texts make 
studying easier. Whatever your in- 

terest in Electronics, NRI training 
can fill your needs. Prove to yourself 
what nearly a millicn NRI students 
could tell you ... that you get more 

for your money from NRI. Check the 

postage -free card and mail it today 
for your FREE NRO Color Catalog. 
NO SALESMAN WILL CALL. NRI 

Training, 3939 Wisconsin Ave., 
Washington, D.C. 20016. 

YOU GET MORE FOR YOUR MONEY FROM NRI 

NEW NRI 25 " 
SOLID STATE 

COLOR TV 
TOTALLY ENGINEERED 

FOR TRAINING, 

MARCH- APRIL, 1973 

NRI Kits 
and Equipment 
Dollar for dollar, yo,i get more value 

from NRI training kits, because they 

are designed as educational tools. 

In the TV -Radio Servicing Course, 
for instance, the end product is a 

superb 25" color TV your whole family 

will enjoy. The set is designed so 

that, while building it, you can intro- 

duce and correct defects . . . for 

trouble- shooting and hands -on ex- 

perience in circuitry and servicing. 

The kits include, at no additional 
cost, a wide -band service type oscil- 

loscope and color crosshatch gen- 

erator, and other valuable equipment 
that will let you start earning money 

in your spare time making repairs... 
even before the course is completed. 
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CODE PRACTICE SET & TAPES 
TG -34 KEYER: Code practice set 
used to reproduce signals pre- 
viously recorded on inked paper 
tape. Variable speed motor, key- 
ing oscillator with speaker & 
phone jack. Power required: 115 
V. 50/60 cyc. Comes in portable 
carrying case: 15 x 10 x 10 ". 

Wt.: 40 lbs. Prices -FOB, Lima: Used, serviceable: $24.95 
Checked: $29.50 

15 TAPES TO A COMPLETE PRACTICE SET: 
#1 thru #4 cover different groups #11 12WPM Coded /Gr. of wide space letters #10 12WPM Tact /Mess. #5 Wide space numbers and f111 12WPM Tact /Mess. letters #12 15WPM Tact /Mess. re 5WPM Numbers & letters #13 15WPM Tact /Mess. #7 75'PM Numbers & letters #14 2OWPM Tart /Mess. rO 1 OWI'M Coded Groups of 5 it 15 2OWPM Tart /Mess. 

PRICE FOB, Lima: $2.00 Each TapeDept. EEFREE CATALOG! 

FAIR RADIO SALES 
1016 E. EUREKA Box 1105 LIMA, OHIO 45802 

CIRCLE NO. 3 ON PAGE 17 OR 103 

LICK THAT DX PROBLEM 
DON JENSEN REFERS YOU TO PART- 
RIDGE OF ENGLAND AND THEIR 
WORLD RECORD AWARD WINNING JOY- 
STICK V.FA. THE WORLD'S MOST 
VERSATILE AND COMPACT GENERAL 
COVERAGE ANTENNA SYSTEM SWL- 
DX- AMATEUR -CB -MARS 

FREE BROCHURE BY AIR MAIL FROM - 
PARTRIDGE ELECTRONICS LTD. 

BROADSTAIRS, KENT. ENGLAND 
CIRCLE NO. 7 ON PAGE 17 OR 103 

DESIGN .. BUILD .. TEST .. YOUR OWN OP -AMP CIRCUITS 

MULTI -PURPOSE KIT WITH IC'S, SEMICONDUCTORS, ETCHED 
REUSABLE BREADBOARDS, OTHER PARTS. BOOKLET OF TYPICAL 
SCHEMATICS AND CIRCUITS INCLUDED. $10.00 PREPAID 

PHOTOLUME CORP. 
118 EAST 28th STREET NEW YORK, N. Y. 10016 

CIRCLE NO. 9 ON PAGE 17 OR 103 

WRITE 
NOW FOR McGEE'S 

BIG SPEAKER CATALOG 
1001 BARGAINS IN 

SPEAKERS -PARTS -TUBES -HIGH FIDELITY 
COMPONENTS -RECORD CHANGERS - Tape Recorders- Kits -Everything in Electronics 1901 McGee Street. Kansas City, Missouri 64108 

CIRCLE NO. 19 ON PAGE 17 OR 103 

"LISTEN IN" TO POLICE-FIRE RADIO CALLS IN YOUR CAR I 
WORKS with ANY CAR -Portable or HOME RADIO! Just PLUGS in -No wiring -3 minute hookup) 

PSwitch 
instantly 

CYuOr MtMEACAL- 
OlEABS-TEAM- 

. GOVT 2 way Radio calls in YOUR AREA. 
MHX. OVER ta MILLION Radio) Cars//stations, USE Everywhere- Anytime -always works! 
SEND ONLY $2.001cash. Ck, M.O.) and pay post -ld 
$9.99 for man 57. plus 

COMPLETE, ready 
dy tr seed 

Struetlons. One 
Del rv,r, 

DAY MONEY 
with in- 

BACK TRIAL !If retndl AMAZING OFFER good only by ntail- WESTERN RADIO Pept. BE -3, KEARNEY, NEBR. 68847 
CIRCLE NO. 11 ON PAGE 17 OR 103 
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For Your Listening Shack. Introducing the 
DX'ers Confidential Frequency List, a who's 
who of unusual radio stations published by 
Gilfer Associates, Inc. This book is the first 
major compilation of AM, CW, SSB, RTTY 
and FAX non -broadcast stations made available 
to the general public. Frequencies, callsigns, 

Soft cover 
64 pages 
$3.95 

locations, schedules and radiated power are 
shown for thousands of radio stations operating 
between the broadcasting and ham bands from 
12 to 27,240 kHz. Prepared by Robert B. 
Grove, WA4PYQ, the Confidential Frequency 
List reveals radio frequency and callsign in- 
formation heretofore kept under wraps. There 
are 34 separate listings including: Interpol, 
CIA, RTTY Press, USAF Global Aero, Spy and 
Number stations, radiobeacons, weather broad- 
casters, AMVER, Flying Doctor Service. foreign 
embassy networks, hurricane hunters, etc. Get 
all the facts from the publisher by circling No. 
45 on the Reader Service Page. 

About Some Words. Dictionary of Electronics 
by Harley Carter will be extremely useful in 
whatever connection the reader has with elec- 
tronics. This dictionary defines most all of the 
electronic terms that come up during everyday 
reading -from alpha particles through zoom 
lens. It defines the terms needed and used most 

DICTIONARY OF 
[I.t CTItONICS 

wan e.r 

Soft cover 
420 pages 
487 illustrations 
$3.95 
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often, including those found in radio, TV, com- 
munications, radar, electronic instrumentation, 
broadcasting, industrial electronics, etc. The 
concise but clearly- written definitions from all 
the various branches of electronics are of value 
to technicians, engineers, hobbyists, experi- 
menters, and students. Appendix material pro- 
vides still more information -an extensive list 
of units and abbreviations, graphic symbols 
used in schematics, component color codes, db 
conversion tables, data on the electromagnetic 
spectR.um, tube base diagrams, etc. Published by 
Tab Books. Get more info by circling No. 52 
on Reader Service Page. 

Our Boy Makes Good. When a good friend 
of ours who has also published many magazine 
articles in this magazine writes a book, we are 
mighty proud indeed. Charles D. Rakes has as- 
sembled Solid -State Electronic Projects, a book 
designed to appeal to a wide range of project 

ELECTRONIC 
PROJECTS 

Soft cover 
128 pages 
99 illustrations 
$3.95 

builders. Included are a variety of burglar 
alarms, metal locators, and a long -range listen- 
ing device, to mention a few. Detailed circuit 
descriptions and schematic and pictorial dia- 
grams are used to aid the novice in the projects' 
construction. All of the projects have been built, 
tested, and debugged; therefore no major build- 
ing problems should be experienced. Published 
by Howard W. Sams & Co., Inc., you'll get all 
the facts by circling No. 42 on Reader Service 
Page. 

Electronic Watchdogs. Now, in one book, is 
everything the reader needs to know to break 
into the challenging field of installing and 

(Continued on page 104) 

InstoNirg & 5ervitin9 
Electronc Protective 
Systems- 
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Soft cover 
256 pages 
160 illustrations 
$4.95 

NEW 5- ELEMENT 

CB 
MINI- 
BEAM 
Model GA-5D 

9.5db Gain .... 500 Watt Power Rating 
The secret of success in this Uve- element min- 
iature beam is in its coils. Ten High "Q" coils 
molded on each element- extension limit the 
.mechanical size of the GA -5D without limiting 
its electrical capability. 
These coils are built to take a powerful beat - 
ing---- in fact, the same coils are used in the 
construction of 10 -meter amateur antennas. 
The GA -5D is lightweight. Erect on TV antenna 
mount' and turn with an inexpensive TV rotor. 
Get allthe facts: see your Dealer or write fac- 
tory direct, Dept. 211, 

/lvsky C.ruiadl.7hc 
4613 N. LINDBERGH BLVD., BRiDGETON MO. 63044 

CIRCLE NO. 29 ON PAGE 17 OR 103 

CIRCLE NO. 33 ON PAGE 17 OR 103 
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Hank Scott, our Workshop Editor, wants to share his project tips with you. Got a question 
or a problem with a project you're building - 
ask Hank! Please remember that Hank's col- umn is limited to answering specific elec- tronic project questions that you send to him. 
Sorry, he isn't offering a circuit design service. 
Write to: 

Hank Scott, Workshop Editor 
ELEMENTARY ELECTRONICS 

229 Park Avenue South 
New York NY 10003 

Can't Find ICs 
I'm having lots of trouble buying ICs. HEP 
units are easy to buy, but after that -1 give up- 
Where can 1 go? 

-G.H., Denver CO 
In this issue Of ELEMENTARY ELECTRONICS 
you'll find an advertisement for Circuit Spe- 
cialists Co. Why not send them a letter today. 
And tell them Hank Scott sent you. 

Relay This Message 
My big brother draws diagrams for his boss 
that looks like a schematic diagram filled with 
capacitors, capacitors with lines through them, 
and coils. He kids nie by refusing to tell what 
they mean. I copied one and here it is! What's 
it all about? 

-K.V., Seattle OR 
Your big brother designs relay and switch cir- 
cuits. A different notation is used than would 
normally appear in schematic diagrams because 
they are easier to understand. Below, I have 
drawn a conventional circuit diagram and below 
that I've drawn the shorthand your brother uses. 

By the way, K is the letter used to denote re- 
lays. Switches Si and S2 are pushbutton switches 
with spring return shown in the non -depressed 
position. All relays are shown in the non - 
energized position. Can you figure out when I1, 
I2 and I3 are and are not illuminated? Answer 
next month. 

He Just Didn't Know 
This may be a dumb question, but what is a 
turns tile antenna? 

-H.M., San Francisco CA 
Dumb is right -you mean turnstile. The way 
it's told, these two TV technicians are racing to 
the same antenna installation job and they 
crash at an intersection. The fenders weren't 
damaged too badly, but the dipole antennas 
they carried, one each as the story goes, stuck 
together -the first turnstile antenna. Actually, 
two dipole antennas arranged in right -angle 
combination and phased by quarter -wave stubs 
are used to provide 360° reception for FM re- 
ceivers in the boon docks. Multipath reception 
is a major drawback. 

I3 
UNLOCKED 

S2 
RELEASE 
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Everybody's Problem 
Hank, I spent over $20 on an 
engineering circuit reference 
guide and it ain't worth a damn. 
Unless I spend $35 for a tran- 
sistor, and I have to buy 1000 
of them, 1 can't use the circuit. 
What do 1 do? 

-P.K., St. Louis MO 
I know what you mean. In fact, 
most of these so- called reference 
guides are only reprints of man- 
ufacturers' data sheets in which 
they specifically state that the 
circuits may not work! How do 
you like those apples? My ad- 
vice to you is pick up the latest 
copy of 101 ELECTRONIC PROJ- 
ECTS at your favorite newsstand 
or direct from us for only $1.25. 
Our circuits work -well, 99 out 
of 10I -and the parts are a 
whole lot easier to come by. 

(Continued on page 101) 
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DX central 
reporting 

A world of SWL info! 

Happy 25th birthday, SCDX! 
Yes, it was a quarter century ago, February 

8, that Sweden Calling DXers, the popular 
weekly program specifically directed to SWL's 
around the world, went on the air for the first 
time. And, today, some 1,200 programs later, 
SCDX still is going strong. 

Sweden Calling DXers wasn't quite the first 
DXer's program on shortwave. That honor 
belongs to Radio Australian DXers Calling, 
which predated SCDX by about a half a year. 
But SCDX has grown, over the years, to be- 
come one of the most popular shows of its 
type. 

If you haven't caught SCDX you may won- 
der what a DX show is all about. It is some- 
thing like a weekly, broadcast version of DX 
Central's own Bandsweep, a collection of tips 
on what shortwave stations are being heard by 
other SWL's, where they're tuning them, and 
when. DXers find these up -to- the -minute tun- 
ing tips of great help in logging new stations 
and keeping tabs on schedule and frequency 
changes. Though broadcast by Radio Sweden, 
the information certainly isn't limited to Sweden 
stations. 

The man behind Sweden Calling DXers, then 
and now, is Arne Skoog, "Mr. DXing" to thou- 
sands of listeners around the globe. The first 
SCDX, with Skoog, at the mike, went out 
over the air from Radix) Sweden's 12 kilowatt 
transmitters at Motala 25 years ago. At first it 
was an independent production, a 15 minute 
show of DX info and records. Later it became 
a regular weekly part of Radio Sweden's Eng- 
lish language service. 

In 1952, when Radio Sweden began using 
two new and powerful shortwave stations at 
Horby, near Malmo, SCDX became much easier 
to hear. So the audience grew ... and grew. 
As it became more popular, DXers in many 
lands requested SCDX programs in their own 
languages. Currently these are DX broadcasts 
from Radio Sweden in English, French, Ger- 
man, Portuguese, Spanish and Russian. 

SCDX can be heard during Radio Sweden's 
English programs to East Coast U.S. and 
Canada from 0030 to 0100 GMT and 0200 to 
0230 GMT on 6,175 kHz, and to the West Coast 

(Continued on page 28) 
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EXAMINE ANY BOOK ON 
10 -DAY FREE TRIAL! 
BASIC, GENERAL, & SECURITY ELECTRONICS 

DICTIONARY OF ELECTRONICS -420 pps -$3.95 
Basic Electronic Test Procedures-416 pps. -$6.95 
Basic Electronic Circuits Simplified -352 pps. -$5.95 
Handbook of Electronic Tables: 2nd Ed. -224 pps. -$4.95 
Electronics Data Handbook -2nd Ed. 256 PPs -$4.95 
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Beginner's Guide to TV Repair -176 pps. -$3.95 
Fire & Theft Security Systems -176 pps. -$495 
Basic Electronics Problems Solved -192 pps. -54.95 
How To Read Electronic Circuit Diagrams -192 pps. -$3.95 
Electronics Reference Databook -232 pps. -54.95 

D Basie TV Course -224 pps. -S5 95 
$4.95 

Basic Radio Course -224 pps. -$4.95 
Basic Math Course for Electronics-152 pps. -54.95 

AUDIO, HI -FI & MUSICAL INSTRUMENTS 

4:Channel Stereo -From Source to Sound -172 pps.-53.95 
Selecting & Improving Your Hi -Fi System -224 pps.-$4.95 
How to Repair Musical Instrument Amplifiers -256 pps.-$5.95 
How to Build Solid -State Audio Circuits -320 pps. -$5.95 
HiFi for the Enthusiast -176 pps. $3.95 
Electronic Musical Instruments -192 pps. -$4.95 
Servicing Modern Hi-Fi Stereo Systems -248 pps. -$4.95 
Handbook of Magnetic Recording-224 pps. -54.95 
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Tape 
Installing 

ding for iFun & Profit-224 pps.- $4.95ops. -$4.95 
io stems Handbook-I92 p 

D Hi tlFi Troubles-I60 pps -$3 95ps 
-S4 95 

Installing Hi -Fi Systems -224 pps -55.95 
Designing & Building HI -Fi Furniture -224 pps.-$4.95 
Elements of Tape Recorder Circuits -224 pps -$495 
Servicing Record Changers -224 pps.-$5.95 
Pictorial Guide to Tape Recorder Repairs -196 pps.-54.95 

A UNIQUE CONCEPT IN KITS -TAB BOOK/KITS! 
For the price of a kit alone, you get a book by an expert 

who opens the world of electronics to you -PLUS a complete 

kit to help you stag building and learning 
Audio Mixer, $7.95 

( 
5 -Watt Hi -Fi Amplifier, $9.95 

Electronic Fortune Teller, $4.95 D AM Wireless Mike. 

$6.95 Electronic Touch Switch, $6.95 D Garage Light 

otgD Audio 
SuGenerator/Injector, é Control, 

Low-Voltage C Power Spply$4. 5 ode Tester. 

55.95 High Power Lamp Dimmer. $4.95 

HAM RADIO, CB & BROADCASTING /CATV 

The 2 -Meter FM Handbook -312 pps -$5.95 
O You're On The Air! -224 pps. -$7.95 

Designing & Maint. the CATV /Small TV Studio -258 Pps- 
I $12.96 

Understanding & Using Radio Comm's. Revrs. -192 pps.-5S.95 

VHF Projects for Amateur & Experimenter -224 pps. -$4.95 I 

RTTY Handbook -320 pos.-55.95 
The Business of Radio Broadcasting -400 pps. -512.95 
The Fascinating World of Radio Comm's. -176 pps. -$3.95 
Commercial FCC License Handbook -432 pps. -$5.95 I 

Citizens Band Radio Service Manual -228 pps. -$4.95 
Television News Handbook -256 pps.-59.95 I 

How to Become a Radio Disc Jockey -256 pps. -$7.95 
Video Tape Production &Communication Tech.-256 tips.-512.95 I 

Guide to Professional Radio R TV Newscasting- 224pps. -$t.95 

Guide itotRad Radio-TV Broadcass'aEng e Practice- 88 pos.- 512.95 

Power Technique for Radio -TV Copywriting -224 pps. -$9.95 
Guidelines for News Reporters -192 pos.-59.95 
How to Sell Radio Advertising -320 pps.-$12.95 
AM -FM Broadcast Station Planning Guide -192 pPs- $12.95 1 

Modern Radio Broadcasting -288 pps. -$12.95 
Broadcast Station Operating Guide -256 cps.- 512.95 
CB Radio Operator's Guide -224 rps. -53.95 
Managing Today's Radio Station -288 pps. -$12.95 
VHF Horn Radio Handbook -176 pps. $3.95 
CATV System Engineering -3rd Edition -756 pps. -$12.95 

D The Man Behind the Mike -298 pos.-V.95 
Radie News Handbook -2nd Edition -192 pps.-$l.9 5 

17 CATV System Management & Operation -256 PPs.- 912.95 

CATV System Maintenante -192 pps. -$12.95 I 

I60p .T $3.95 D 
RADIO 

Advanced- Class.T 990. $3.95 i=1 Extra-Class I 

224p, $4.95 General. 3200. $5.95 Novice. 1601s. $5.95 

ALL -IN -ONE SCHEMATIC /SERVICINC MANUALS 

Each volume contains complete service data, including full - 
size schematic diagrams, and all info needed. Each volume 
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101. Kit builder? Like weird prod- 
ucts? EICO's 1973 catalog takes 
care of both breeds of buyers at 
r!r,ces you will like. 
102. International Crystal has a free 
catalog for experimenters (crystals. 
PC boards, transistor RF mixers & 
amps, and other comm. products). 
103. See brochures on Regency's 
1973 lineup of CB transceivers & VHF/UHF receivers (public service/ 
business bands -police, fire, etc.) 
104. A pamphlet from Electra de- tails the 6 models of the Bearcat Ill, a scanning monitor receiver. 
105. Dynascan's new B &K catalog features test equipment for indus- 
trial labs, schools, and TV servicing. 
106. Before you build from scratch, 
check the Fair R ?dio Sales latest 
catalog for surplus gear. 
107. Get Antenna Specialists' cat. 
of latest CB and VHF /UHF innova- 
tions: base & mobile antennas, test equipment (wattmeters, etc.), ac- cessories. 
108. Want a deluxe CB base sta- tion? Then get the specs on Tram's 
super CB rigs. 
109. Pliers galore, from miniature 
electronic types to hefty 10 -in. utilities, are shown in Xcelite's 
hand tool catalog. They are ideal 
to hold, twist or cut wire and other materials. 
110. Bomar claims to have C/B crystal for every transceiver ...for 
every channel. The catalog gives list 
of crystal to set interchangeability. 
111. A Turner amplified mike helps 
get the most from a CB rig. This free brochure describes line of base & mobile station models. 
112. Midland has recently published 
a 4 -color brochure that folds out 
to 17 "x21 ", printed on both sides. 
Over 40 CB and scanner products 
are featured. 
113. For everything in electronics - get the 1973 catalog from EDI (Elec- tronic Distributors, Inc.). 152 pages 
of leading brands at bargain prices. 

LITERATURE 
LIBRARY 

114. Get all the facts on Progressive 
Edu -Kits Home Radio Course. Build 
20 radios and electronic circuits; 
parts, tools, and instructions in- 
cluded. 
115. Olson Electronics' 188 -p. fully - 
illustrated 1973 catalog has leading 
national brands, all in the elec- 
tronic product categories. 
116. Trigger Electronics has a com- 
plete catalog of equipment for 
those in electronics. Included are 
kits, parts, ham gear, CB, hi fi and 
recording equipment. 
117. Get the free, new twenty -four 
page HUSTLER CB and Monitor an- 
tenna catalog featuring improved 
antennas and accessories for base 
station and mobile operation. 
118. Teaberry Electronics has infor- 
mation on CB radios -Twin "T," 
Big "T," Mini "T" II, and Five by 
Five; also information on Scan "T" 
Monitor radio receiver. 
119. Burstein -Applebee's new 1973 
catalog has over 280 pages of 
Radio -TV /Electronics bargains. Sell- 
ing for $2, it is offered free to our 
readers. 
120. For a colorful leaflet on the 
Golden Eagle Mark Ill SSB receiver 
and the Mark Ill SSB transmitter, 
write to Browning Laboratories. 
121. Edmund Scientific's new cata- 
log contains over 4000 products 
that embrace many sciences and 
fields. 
122. Cornell Electronics' "Imperial 
Thrift Tag Sale" Catalog features TV 
and radio tubes. You can also find 
almost anything in electronics. 
123. Radio Shack's 50 Anniv. cat. 
has 180 pages, colorfully illustrated, 
of complete range of hi fi, CB, SWL, 
ham equip. and parts (kits or wired) for electronics enthusiasts. 
124. It's just off the press- Lafay- 
ette's all -new 1973 illustrated cata- 
log packed with CB gear, hi -fi components, test equipment, tools, 
ham rigs, and more. 

ELEMENTARY ELECTRONICS 
Box 886 
Ansonia Station 
New York, N.Y. 10023 
Please arrange to have this lit- 
erature whose numbers I have 
circled at right sent to me as 
soon as possible. I am enclos- 
ing 25 to cover handling. (No 
stamps, please). 

M/A-73 

101 102 103 

111 112 113 

121 122 123 

131 132 133 

125. Mosley Electronics, Inc. is in- 
troducing 78 CB Mobile Antenna 
Systems. They are described and 
illustrated in a 9 -page, 2 -color bro- 
chure. 

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

127. You can become an electrical 
engineer only if you take the first 
step. Let ICS send you their free 
illustrated catalog describing 17 
special programs. 

128. Avanti antennas (mobile and 
base for CB and VHF /UHF) are 
fully described and illustrated in 
new catalog. 

129. A new free catalog is available 
from McGee Radio. It contains elec- 
tronic product bargains. 

130. Semiconductor Supermart is 
a new 1973 catalog listing project 
builders' parts, popular CB gear, 
and test equipment. It features 
semiconductors. -all from Circuit 
Specialists. 

131. Heath's new 1973 full -color 
catalog is a shopper's dream - 
chockful of gadgets and goodies 
everyone would want to own. 

132. E. F. Johnson's 1973 line of CB 
tranceivers and CB accessory 
equipment is featured in a new all - 
line brochure. Send for your free 
copy today. 

133. If you want courses in assem- 
bling your own TV kits, National 
Schools has 10 from which to 
choose, There is a plan for GIs. 

134. Free 1973 Catalog describes 
100s of Howard W. Sams books for 
the hobbyist and technician. It in- 
cludes books on projects, basic 
electronics and many related sub- 
jects. 
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114 115 116 117 118 
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Here is your introduction to this great 
magazine of automobiles, home improve- 
ment, science, new products and new 
ideas. S &M brings you each issue for 
even less than the low, low single copy 
price'... plus the latest issue of DIREC- 
TORY OF FREE GIFTS ($1.00 retail) 
-yours absolutely free. (See coupon 
below.) 

Why we make this unprecedented 
offer to new readers 

Science & Mechanics is fast becoming the 
favorite recreation magazine for people 
who want to have fun with all new de- 
velopments in the "mechanical" field 
today... without any mechanical experi- 
ence needed! 
And the one issue you bought at the 
newsstand (or borrowed) is not enough 
to show you how Science & Mechanics 
reports to you about your special recrea- 
tion interests. Not just cars, but boats, 
motorcycles, airplanes, all- terrain ve- 
hicles, surf -sailing, snowmobiles, motor 
homes and campers... as well as fields of 
current concern, such as ecology, black- 
outs, transportation, many more with a 

scientific or mechanical basis. 
Until you actually read the first few 
issues, you'll find it hard to believe that 
every month Science & Mechanics brings 
you such an enormous variety of useful 
information and reading pleasure. You'll 
read it just for enjoyment... use it for the 

wealth of helpful, money -saving hints 
and ideas it offers. Science & Mechanics 
is the single magazine that can stir your 
imagination if you're the kind of person 
who is curious about things that might 
concern you or your family. Or if you're 
just interested in what's happening as a 
result of today's fast -moving science 
achievements. 

Know where to find the answers - 
subscribe now 

In Science & Mechanics, you discover 
things you can find nowhere else. And 
if you can find it elsewhere- YOU'LL 
FIND IT FIRST IN S &M. r 

SSE. ':: 
°,, 

This latest copy of DI- 
RECTORY OF FREE 
GIFTS 
It's yours ABSOLUTELY 
FREE if you enclose 
payment for your intro- 
ductory subscription 
now. 

DEALER COST COMPARISON 
TNIS MONTH 

TORINO VS CNIVEILE 

And, unlike other magazines in the field, 
Science & Mechanics doesn't just write 
about well -known personalities. You'll 
find such newsmakers as Mario Andretti, 
Andy Granatelli, Don Garlitz, Raymond 
Loewy, Cotten Owens, Mark Donohue, 
Senator Proxmire, Senator Brooke often 
writing about themselves for S &M. 

Try Science & Mechanics. Try it under 
the no -risk subscription offer shown in 
the coupon. Just fill it in, and mail the 
coupon to Science & Mechanics, 229 
Park Avenue South, New York, N.Y. 
10003. Send your subscription In 
TODAY. 

SAVE WITH THIS 
NMI \, INTRODUCTORY OFFER " 

10 fascinating months 
$2.97 

Enter my trial subscription for 10 months. 
PAY CASH -GET VALUABLE BOOK FREE! 

My payment is enclosed. Include the latest issue 
of DIRECTORY OF FREE GIFTS ($1.00 retail) 
free with my subscription. 

Name 

Address 

City State lip 

Mail coupon Today to: SCIENCE & MECHANICS 
229 PARK AVENUE SOUTH NEW YORK, N.Y. 10003 
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DX CENTRAL REPORTING 
Continued from page 25 
on 9,725 kHz from 0330 -0400 GMT. While as 
far as the Swedes are concerned those times are 
on Tuesdays, remember that it's really Mon- 
day night in North America. Or, try Tuesday 
morning, actually 1400 to 1430 GMT, on 
21,485 kHz. The SCDX program segments will 
be heard during these transmission periods. 

Almost from the beginning, Sweden Calling 
DXers offered an additional service to SWL's. 
It's the SCDX bulletin, a mimeogrtphed sheet 
of top DX items summarized from the broad- 
casts. Issues of the bulletin are airmailed to 
some 1,400 participating DXers around the 
world every two weeks. 

The best thing about the SCDX bulletin is 
that it's free. It will be sent to you without cost 
if you keep SCDX informed regularly about the 
stations you're hearing on shortwave. 

Sound interesting? Then drop a line to SCDX, 
Radio Sweden, S -10510 _stockholm, Sweden. 

TIP TOPPER. This month's prize tip is a short- 
wave station in one of Portugal's overseas 
territories. Mozambique? Angola? No! Try the 
other side of the world. Macau? Wrong again! 

Our sooper -scoop concerns a little -known 
station called Emissora de Radiodifusao de 
Timor Portugues. This station with a dilly of a 
name is located, appropriately enough at Dili, 
capital of Portuguese Timor, a territory that's 
only half -an- island big, tucked away in the 
heart of Indonesian waters. 

A brief pause here to allow you to look it up 
in your atlas. 

See, you can't find a spot much more exotic 
or out -of- the -way than Timor. And, until very 
recently, you couldn't find many SWBC sta- 
tions harder to hear than Emissora de Radio - 
difusao de Timor Portugues! It ran very low 
transmitter power and its frequency was one 
of those ill- starred spots on the shortwave dial 
that are plagued with interference. 

But last fall things changed. The station 
installed a new 10,000 watt transmitter that 
puts out a somewhat heftier signal across the 
Pacific. And it chose an off -beat, but clearer 
frequency, 3,668 kHz. 

Suddenly, a number of alert DXers began 
hearing the station for the first time. And with 
patience, skill and luck you can too. While 
about ten times easier to hear than it once 
was, make no mistake about it, Timor is still 
a pretty great DX catch! If you manage to 
snare it, you've got something to be proud of! 

Best time to try is about dawn, a little be- 
fore or a little after. That will, of course, vary 
depending on where you live in the U.S. or 
Canada. That may be around 1200 to 1300 
GMT in the east, as late as 1500 GMT for 
westerners. Programming is in Portuguese or a 
local dialect and musical fare may be either 
Portuguese songs or aging American pop re- 
cordings. 

28 

BANDSWEEP. (Frequencies in kHz, time, 
GMT) : 4,775- There's a station in the Do- 
minican Republic, Onda Muskat by name, that's 
currently one of the strongest Latin American 
broadcasters on the 60 meter band Give a 
listen for "the musical (air)wave ", for that's 
what Onda Musical means in Spanish, any 
evening ... 6,200 -Most Iron Curtain coun- 
tries don't come on as strong with the propo- 
ganda blasts as they did a few years back. 
Radio Tirana, Albania is one of the excep- 
tions, however. It should be heard easily around 
0230 ... 6,250- Equatorial Guinea is one of 
those emerging African nations whose broad- 
casts are filling the shortwave bands. Radio 
Santa Isabel is an interesting catch on this 
frequency during the afternoon, sty until 
2230 ... 8,893 -This strange frequency is one 
westerners may wish to try around 1230. A 
California has heard Mongolia's Radio Ulan 
Bator with music, English talks and requests 
for mail . . . 12,020 -Another strange fre- 
quecy, this one used by Hanoi's Voice of Viet- 
nam for its English language programming at 
1300 ... 15,110 -Radio New Zealand is not 
as widely heard as its down -under brother, 
Radio Australia, but it is one of those stations 
whose programs are genuinely listenable. Tune 
for RNZ around 0400 . 15,165 -Seldom can 
you hear an English language identification 
from Radio Denmark. Your best bet seems to 
be at 1600, just before Copenhagen goes into 
its Danish newscast and musical program. 

(Credits: Don Johnson, California; Lynn 
Hyndman, Indiana; R. Stephen Dildine, Vir- 
ginia; Robert Zilmer, Wisconsin; William 
Shaw, Pennsylvania; SPEEDX, P.O. Box 321, 
Santa Ana, California 92702) 

BACKTALK. "Who says you have to listen at 
2 a.m. ?" asks Jim Soya of Throop, Pennsyl- 
vania. "I picked up the pirate broadcaster, 
Radio Nordsee International on 6,205 kHz at 
2330 GMT with my SONY portable and whip 
antenna." 

Right, Jim. There's DX to be heard some- 
where on the bands anytime, night or day. And 
RNI is nifty nugget of DX treasure, especially 
on a portable rig. This station broadcasts quite 
without authority from a ship anchored in in- 
ternational waters off Holland. Unlicensed by 
any country, technically illegal, it has to re- 
main at sea, beyond the clutches of the Euro- 
pean broadcasting authorities. 

RNI has a fantastic QSL card and the ad- 
dress, as Jim notes, is Radio Nordsee Inter- 
national, P.O. Box 113, 8047 Zurich, Switzer- 
land. 

What's your biggest DXing thrill? 
According to Tim Verthein, St. Anthony, 

Minnesota, his was getting his first QSL card. 
Tim verification was from the standard time 
and frequency station. WWV, Ft. Collins, Colo - 
radio. He heard it on his Heathkit GR -81 re- 
ceiver. 
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Newscan 
Continued from page 5 

An answer to meteorology's blind spots was 

launched into orbit from Cape Kennedy, FL. 
On April 1, 1960, TIROS 1, the world's first 
weather satellite, was launched by NASA and 
within a few hours it had taken and transmit- 
ted the first view of earth's weather as seen 
from the vantage point of a space orbit. 

The drum -shaped spacecraft, developed by 

RCA's Astro- Electronics Division, ushered in 

a new and revolutionary era in weather ob- 
servation. It was followed by nine more 
TIROS (Television Infrared Observation Sat- 
ellite) experimental satellites, nine operational 
Environmental Survey Satellites (ESSA) and 
two second generation operational spacecraft 
-the Improved TIROS Operational System 
(ITOS). The latest in the ITOS series, ITOS -D, 
carried three -dimensional environmental sensors 
to provide vertical as well as horizontal read- 
ings of meteorological data. ITOS -D was 
launched October 9. 

The weather sentinels over the past 121/2 

years have helped prevent countless losses of 
lives and property due to storms by providing 
data for advance warnings. Airlines, shipping 
and other weather- sensitive commercial enter- 
prises also now use the satellite pictures 
routinely. 

The U.S. space program employed the space- 

"fass°` aw .'SCao oEe e... 

VERTICAL 
nMOM[tÉReE 

IvMmPlfOn DATA BELOW 
AND ABOVE CEWB COVER 

1P 

Artist's rendering shows the RCA -built 
environmental satellite that provides the first 
operational three -dimensional information on 

the world's weather. NOAA -2 carries Very 
High Resolution Radiometers (VHRR) and 

Scanning Radiometers (SR) to provide daytime 
and nighttime images of the earth's cloud 
cover. Simultaneously, the Vertical 
Temperature Profile Radiometer (VTPR) takes 
atmospheric readings above the clouds and to 
the earth's surface in clear areas. - 

MARCH-APRIL, 1973 

craft to keep tabs on conditions in the launch 
and recovery areas during manned missions 
around earth and to the moon. The satellites 
have even been used to chart sea ice to aid 
shipping in the Gulf of St. Lawrence. 

The 21 TIROS, ESSA and ITOS satellites to 
date -all built by RCA -have returned over 
1,800,000 TV views of the weather and have 
accumulated over 44 years of useful life in 
orbit. All these spacecraft have met or sur- 
passed their mission goals -an unprecedented 
record among unmanned space programs. 

Bicycling for Health 
A series of tests now being conducted with 

volunteers ranging in age from 18 to over 80 
may ultimately enable doctors to determine 
how age affects the heart's response to physical 
stress and provide advance warning of a heart 

A special exercise bicycle at the Fifth Avenue head- 

quarters of the Orentreich Foundatioi for the Ad- 

vancement of Science, New York City, as part of a 

volunteer group aiding researchers in tests to 

determine how age affects the heart's response 

to physical stress. The wires attached te her body 

feed signals into a system known as the Compu -Gram 

which reads and analyzes electrocarciograms by 

computer. Technician Lincoln Shaw is administering 
the test. 

attack. The subjects first submit to an EKG be- 
fore pedalling a stationary bicycle. Additional 
EKGs are recorded immediately after pedalling 
and at one minute intervals for seven minutes. 

Using an initial group of 100 people who are 
pre- determined to be medically normal, the 
volunteers are subjected to cardiac stress by 
having them pedal the bike at a fixed speed, 
load- factor and period of time. This technique 
provides a known stress and is independent of 
the weight of the volunteer. 

In the screening process for subjects, the 
researchers discovered a number of volunteers 
with abnormal heart conditions. They were 

(Continued on page 101) 
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by Jack Schmidt 

"It's all tuned up and lubed, Mr. 
Hogg, but for the gas gauge and 

speedometer repairs, you'll have 
to go to an electronics shop!" 

"Is he mad! I blew out all the 
numbers on his radar indicator." 

"Lemme tell you ... they're not any 
easier to wake up to!" 

30 

"I don't care that it's synced to 
WWV -it's still 10 minutes to lunch!" 

"Those numbers are big enough for 
most of us to see ... admit rt, Ed, 

you just need glasses!" 

"Very nice, Albert ... are you planning 
to change your house number often ?" 
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Electronics 

ELECTRONICS FOR 

WEEKEND 
MECHANICS 

by Jorma Hyypia 

Improved automobile tune -up analyzers keep 
the family buggy operating at speak performance! 

Ever have a secret desire to sneak out into 
the garage on a dark night and sabo- 

tage your own car? Maybe mess up a spark 
plug, or loosen a couple of distributor ca- 
bles? Stupid question': Not if your new elec- 
tronic engine analyze- has just told you, for 
the tenth time, that your car engine couldn't 
be healthier. After all, what's the fun in 

having nice, new trot bleshooting equipment 
if you can't find any trouble to shoot? 

But fear not. Sooner or later your fondest 
hopes will be realized. One day you'll hear 
an unusual burp or wheeze from under the 
hood, and your engine analyzer will con- 
firm that the beast has an electrical head 
cold. What's more, you will be able to de- 
termine exactly whai causes the ailment - 
and that's more than your family doctor 
can usually do when you complain of a 

headache. 
1V14RCH- APRIL, 1973 

Questúon: Why spend money on auto- 
motive diagnosis equipment if ycu don't hap- 
pen to know enough about car engines to 
make your own repairs? Answer: a profes- 
sional repairman won't be able to sucker 
you in to paying for un- needed repairs if 

you can tell him what's wrong with the en- 

gine. Moreover, you will soon discover that 
many service jobs related to engine tune - 
up or other electrical systems functions 
are ridiculously easy to do yourself. For ex- 

ample, there's no trick to replacing a 

spark plug; but you have to know which 
spark plug needs cleaning or replacement. 

Every piece of equipment described in 

this article can be connected to the car en- 

gine in seconds, without removal of engine 
parts that might be difficult to replace. Also, 

each test instrument comes with clear, step - 
by- step =nstructions. You will be able to per- 
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form engine tests correctly on the first 
try, and you will understand what the test 
results mean. If you are unfamiliar with au- 
tomotive test equipment, your main prob- 
lem is deciding what type of equipment 
would be most useful to you. It's easy to 
go overboard and buy too much test gear; 
or you can err by wasting money on equip- 
ment that will not serve all your needs. This 
round -up of automotive tune -up analyzers 
will clue you in on the types of instru- 
ments that have the broadest general ap- 
peal and usefulness. But you should do some 
extra looking around in shops where the 
analyzers are sold, and study catalog specs 
to make sure that you are getting the most 
per dollar invested. 

Three "musts" for engine tune -up testing 
are: a tachometer to measure engine rpm; 
dwell meter to measure the performance of 
the cam that operates the distributor breaker 
points; and a timing light to determine 
whether the No. 1 spark plug is sparking 
at the correct time in relation to piston po- 
sition on the compression stroke. To test ' 

the car's electrical system more completely, 
you should also have a DC voltmeter, DC 
ammeter reading up to 90 amperes, and an 
ohmmeter for resistance checks. If you al- 
ready own some or all of this more com- 
mon variety of electronic test equipment, 
just look for a timing light, and for tach 
and .dwell meters -either as separate or 
combined instruments. If you lack all or 
most of the desired equipment, you can save 
money by investing in an engine analyzer 
that combines all of these test functions in 
one portable unit. 

If you are already confused by some of 

the automotive terminology, get a couple of 
library books and read up on automotive 
ignition systems. Also check your electron- 
ics supply store for informative paperbacks; 
for example, Tab Book No. 604, Using 
Electronic Testers for Automotive Tune -Up. 

Timing Lights. Each engine spark plug 
must fire at precisely the right time, in re- 
lation to its piston position; if spark timing 
is off, the engine may overheat, suffer loss 
of power, exhibit poor acceleration, waste 
fuel, and perform poorly in other respects. 
To check the all- important spark timing you 
need a stroboscopic timing light. 

One cable of the timing light is connected 
to an AC or DC (car battery) power 
source, depending on the type of light; the 
other cable is connected to the No. 1 spark 
plug. Very low cost neon timing lights re- 
quire only one connection, to the spark 
plug. Each time the spark plug 'fires, the 
timing light flashes. This flashing light is 
aimed at a stationary, calibrated marker and 
at a moving indicator mark located on the 
engine's crankshaft pulley, or flywheel. As 
the indicator mark spins around, the strob- 
oscopic light makes it appear to stand still 
at a specific point next to the marker scale. 
If the timing is off, the indicator mark will 
appear to be in the wrong position. This 

air 

V 

r o 

Heathkit's Inductive Pickup 
Light is powered by the 

car battery. Pickup can be 
attached to spark plug lead 
even with engine running. 

Normal "parade" pattern 
of auto ignition for a 
6- cylinder engine. Each 
re- occurring pattern should 
be identical for engine 
operating normally. 
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Two kits by Archer (Radio Shack) and Heath let you assemble your own engine ' 
analyzer. Get catalogs by circling 1 and 51 on Reader Service Page. 

initial timing test is usually performed with 
the distributor vacuum hose disconnected. 
If the timing needs correcting, all you need 
do is loosen a hold -down bolt on the dis- 
tributor and twist the distributor body slight- 
ly until the indicator mark moves to the 
proper scale position. It's that easy. So why 
waste time and money hiring a garage me- 
chanic to perform this simple job? 

The same timing light can be used to 
make a rough check of the centrifugal and 
vacuum advances of spark timing. More ac- 
curate testing and adjustment of these ad- 
vances requires the use of a special ignition 
advance tester -a timing light having a 
built -in meter. You might want an advance 
tester some day, but chances are you can 
get along nicely with the basic timing light. 

You can buy a neon timing light for un- 
der $5, but the red light is so weak that you 
will probably have to use it in a darkened 
garage or under a blanket thrown over the 
car hood. These lights are completely ac- 
curate; you merely save money by sacrific- 
ing convenience. You can find these neon 
lights in department and discount stores hav- 
ing automotive sections, and in auto supply 
stores. Lafayette Radio offers one neon 
light for only $3.39, and another with a 
remote starter cord for $7.50. 

Powered timing lights that use high -volt- 
age (300 -600 VDC) xenon flash tubes can 
be used in broad daylight without eye strain. 
These lights are also connected to the No. 
1 spark plug which acts as a trigger mech- 
anism for the synchronized flashing. Some 
lights work off a 110 -volt AC power line, 
others draw power from the car battery. 
The AC jobs are usually priced lower than 
the DC models which can be used any- 
where. For example, Radio Shack sells a DC 
power timing light for $21.95, and Lafay- 
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ette has a similar unit priced competitive- 
ly at $22.95; Lafayette's AC light sells for 
only $12.95. You can save more money by 
purchasing the Lafayette lights in kit form 
for $16.96 for the DC model or $10.95 for 
the AC version. Lafayette also offers a ready - 
to -use Karcheck Professional DC Power 
Timing Light for $26.95. 

To further illustrate the variety of timing 
lights available on the market, we might 
mention a Penske DC Power Timing Light 
sold by Sears for $26.95. Incidentally, Sears 
also offers a neon light for only $3.98, a 
DC- boosted neon light for $5.99, and an 
AC "white" light for $16.98. 

Heath Has a Bright Idea. We chose 
Heathkit's new 12 -volt Deluxe Timing Light 
(Model CI -1040, priced at $29.95 F.O.B. 
factory) as our test unit because it utilizes 
an additional convenience feature -a new - 
style, low- voltage inductive trigger pickup 
that clips onto the spark plug cable even 
when the engine is running. You don't have 
to fuss with spark plug adapters of the kind 
that must be used with other types of tim- 
ing lights. A coil inside the clamp picks up 
triggering pulses from the spark plug cable 
without actual physical contact with the ig- 
nition circuit. 

Following Heathkit's characteristically 
clear assembly instructions, the author's 13- 
year old son put the timing light together in 
a few hours: an experienced kit -builder can 
do the job in a couple of hours. You should 
run into no problems assembling the simple 
solid -state inverter circuit and xenon flash 
tube, and the inductive pickup. To balance 
the triggering circuit, you adjust a 200 -ohm 
control in the circuit using a built -in neon 
indicator or a voltmeter as voltage indicator 
to obtain the required 600 VDC. If for some 
reason the timing light fails to function 
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properly after these adjustments, do not as- 
sume that some component is defective. The 
assembly manual doesn't mention this addi- 
tional step that saved us from wasting time 
checking perfectly good components. Just 
connect the light to the car engine as for a 
normal timing test (but with the unit's 

Lafayette's solid -state engine analyzer 
includes a tach, dwell meter, VOM and 

master condenser for substitution testing. 

case open), start the engine, and again adjust 
the 200 -ohm control. Chances are you will 
have the timing light flashing normally with- 
in seconds. 

Incidentally, if thirty bucks seems a bit 
too much for a timing light having these 
obvious convenience features, you can set- 
tle for Heathkit's CI -1020 model selling for 
$19.95. This light also features solid -state 
circuitry and a bright -light xenon flash tube; 
but it lacks the convenience of the inductive 
pickup. 

Engine Analyzers: Engine tune -up equip- 
ment, including dwell meters and tachom- 
eters, come in a bewildering variety of mod- 
el types ranging from simple, hand -held jobs 
serving limited test functions to more costly 
multi -functional unit. If you already own 
conventional electronic test equipment (volt- 
meter, ohmmeter and DC ammeter) per- 
haps all you need to buy is a relatively in- 
expensive combination dwell meter and 
tachometer. Because there are just too many 
choices to permit detailed listing here, we 
can only suggest that you consult the cata- 
logs of such mail -order houses as Sears, La- 
fayette and Radio Shack, and that you 
prowl about in local auto supply outlets. 
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Assuming that many readers might be 
more interested in the multi -functional an- 
alyzers, we selected a Radio Shack kit and a 
Lafayette factory -wired model for compar- 
ative examination. These units are modestly 
priced when compared to, say, Penske an- 
alyzers sold by Sears for $85 and $129. 

Heathkit's new CM -1050 Engine Analyz- 
er ($64.95), is worthy of serious. considera- 
tion. This "professional- grade" instrument 
tests conventional, magneto, transistor, and 
most capacitive discharge ignition systems 
regardless of voltage or type of grounding. 
Its functional components include a tach- 
ometer, dwell meter, voltmeter, ohmmeter, 
ammeter, substitution condenser, and pro- 
vision for testing spark output. Except 
for ohmmeter adjust, no in -use recalibration 
of the instrument is required. Accuracy is 
claimed to be ± % on all measurement 
ranges, and metal -film resistors are used at 
critical circuit locations to ensure stability 
over wide temperature range. The analyzer 
operates off three C cells. 

Radio Shack Analyzer. Radio Shack's 
ArcherKit Universal Auto Analyzer kit 
($54.95) went together easily in about six 
hours, and performed without hitch on the 
first try. In addition to clear assembly and 
operational instructions, you get a 56 -page 
engine specifications manual detailing use- 
ful tune -up information for both domestic 
and foreign cars, and trucks made in the 
1960 to 1970 period. 

The 7 -inch, 10 -scale meter is easy to read. 
All scales (except the ohms scale) read from 
left to right, and each scale is color -coded 
to the proper position of the function se- 
lector switch. The completely portable in- 
strument is powered by four C cells located 
in a rear compartment that is also used to 
store two connecting cables and reference 
literature. 

There are two rpm scales (0 -1200 and 0- 
6000 rpm ranges) and four selector switch 
positions for choosing the right range and to 
adjust the circuitry for 4, 6 or 8 cylinder en- 
gines. This tachometer requires preliminary 
calibration which is accomplished with a 
special cable that provides a 60Hz signal 
from the house power line; this is a one -time 
calibration. However, to ensure accurate 
rpm readings. you must use the RPM CAL 
and RPM SET controls to adjust the meter 
pointer to full -scale indication before each 
rpm measurement. It's a simple procedure 
requiring only seconds tp accomplish. 

Two cam dwell scales provide 0 -45, 0 -60 
ELEMENTARY ELECTRONICS 
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FIRING LINE 

WHAT THE IGNITION 
PARK LINE 

ANALYZER SHOWS 

(POINTS 

CLOSE POINTS OPEN 

POINTS II 
OPEN 

COIL /CONDENSER ZONE 

DWELL ANGLE 

Shown above is a normal secondary igni- 
tion pattern, for a standard ignition system, 
as seen on the CRT screen of an ignition 
scope. Abberations in the indicated zones 
reveal the malfunctions listed below. The 
pattern produced by a capacitive- discharge 
ignition system is different, but it too can 
be used to diagnose ignition problems. 
Firing Line: Shows voltage needed to break 
down plug and rotor gaps; these lines should 
be about the same for all cylinders. 
Spark Line: Indicates the voltage needed to 
sustain the spark. Depending on whether 
this line is too long and low, too short and 
high, slanted, broken or absent, the follow- 
ing problems can be spotted: shorted or 
fouled plug; too close or too wide plug 
gaps; defective resistance wire to spark 
plug; excessive gap between end of rotor 
and spark plug wire contact in distributor 
cap; open plug or wire; defective distribu- 
tor; resistive plug or wire; defective distribu- 
tor rotor. 
Coil- Condenser Zone: Reveals dissipation of 
energy after the spark plug fires. If these 

oscillations are low or absent, look for a 
defective condenser or coil. 
Points Close Signal: Breaker points close. If 
the first oscillation is not the largest, points 
are not closing properly. Excessive cam 
wobble is indicated if the degree of varia- 
tion in this area is greater than specified by 
the manufacturer. 
Dwell Angle: Length of this section indicates 
the time during which the breaker points 
are closed. Use the CRT screen scales to 
measure the dwell angle. Random flashes 
along the dwell line indicate a loose connec- 
tion in the primary circuit, anywhere be- 
tween breaker points and distributor and 
battery. 
Points Open Location: Breaker points open. 
Look for a sharp 90- degree rise indicating 
desired production of high voltage (the 
"Firing Line" for the next cylinder). In- 
termittent flashing at this location indicates 
that points are arcing. 
Jittery Pattern: If the entire waveform has 
the jitters, look for a loose or corroded 
high- tension lead. 

E 
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and 0 -90 degree measurements for 8, 6 and 
4 cylinder engines respectively. The separate 
0 -3.2 VDC and 0 -16 VDC scales are used 
to test battery voltage or battery capacity 
(make voltage readings while cranking the 
engine); also for checking voltage drop in 
cables, to check solenoid operation, and to 
pinpoint broken or loose connections in the 
low- voltage point and distributor wiring. 

The ammeter, which has a 0 -90 ampere 
range, is used to check the car regulator, 
generator or alternator system; a special 
connecting cable, with shunt bar, is provided 
for this purpose. 

The ohmmeter (C- 20,000 ohm range) is 
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used to check the ignition coil, the resistance 
of spark plug resistance wire, open curcuits 
in fuses and bulbs, and electrical continuity 
in any wiring circuit. 

A "Hi -Lo" diode /leakage scale provides 
a quick test for condenser leakage. Another 
sure way to test a suspected condenser is to 
use the substitute condenser contained in the 
analyzer. Diodes used in alternators are also 
tested using the diode /leakage scale. And, fi- 

nally, there's a spark output indicator light 
on the front panel; this and the Hi -Lo spark 
scale are used to compare the relative poten- 
cies of sparks in different engine cylinders. 

(Continued on page 40) 
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Great careers 

Join the high -paid electronics technicians 
who got their start through NTS Home Training. 

Your home can become your own 
private classroom- workshop. NTS 
sends you everything you need to 
learn valuable technical skills in 
electronics. You get easy -to -grasp 
lessons, comprehensive kit manuals, 
large fold -out charts, and more. Plus 
the finest professional equipment 
available today. Ifs all included in 
your tuition, yours to keep. 

You'll work with commercially - 
designed equipment, and school 
training material. Cash in on the tre- 
mendous opportunities in the expand- 
ing, exciting world of electronics. 

If your field is television, you 
might decide to join a first -class TV 
repair center. Or start a shop of your 
own. Or specialize in industrial ap- 
plications of television. Once you 
master an area of electronics, the 
direction you take is really up to you. 
And you'll be able to use the test 
instruments you built yourself. 

It all begins at home, with NTS 
Project Method Training. Check card 
or coupon today for free full -color 
NTS Catalog and complete details. 
No obligation. No salesman will call. 

3b 

NTS COLOR AND B &W TV 
SERVICING 
Build the largest most advanced color 
TV made! It's a Heath! Over -all solid - 
state design, 315 sq. in. ultra -rectangular 
screen, 24 channel detent UHF /VHF 
power tuning, matrix picture tube, built - 
in self- servicing features, "Instant On," 
A.F.T., solid -state VHF tuner, and much 
more! This is a commercial set, the kind 
you'll encounter in the field - and not 
for training purposes only. Also build and 
keep AM -SW Radio, Solid -State Radio, 
FET Volt- Ohmmeter, and Electronic Tube 
Tester. Learn trouble- shooting, stereo 
multiplex systems, radio, color and B &W 
TV servicing. 

Solid -state 
B &W TV 
74 sq. in. 
picture 
(cabinet 
included) 

Learn advanced solid -state circuitry as 
you build this B &W TV receiver. Course 
covers the full range of home entertain- 
ment electronics. 

NTS AUDIO 
ELECTRONICS SERVICING 

Solid -state Heath Stereo 
Receiver and Speakers 

Learn sound theory - how it works in 
home radio, 4- channel, and more! Set 
up a spectacular music system. Learn 
about sound distortion, amplification and 
control, loud- speaker baffles, problems 
of system installation, etc. Included is 
Volt- Ohmmeter. In- Circuit Transistor 
Tester and solid -state Radio. Prepare 
yourself for great opportunities in the 
Home Entertainment Industry! 

ELEMENTARY ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


be in at home. 

New solid -state 
315 sq. in. color TV 

NTS COMPUTER 
ELECTRONICS 
Build and operate the exclusive NTS 
Compu- Trainer! Loaded with integrated 
circuits, it teaches you the how, what, 
and why of computers - faster, more 
thoroughly. You perform all wiring and 
patch- cording. No shortcuts! No pre - 
wired circuit boards. Also receive an 
FET Volt- Ohmmeter and a 5" wide -band 
Solid State Oscilloscope. 

NTS ELECTRONIC 
COMMUNICATIONS 
Gain the prestige and earning power of 
owning an FCC First Class Radio Tele- 
phone License! Two exciting courses in 
the fields of transmitting and receiving. 
Experiment with an amateur phone 6- 
meter VHF transceiver, NTS exclusive 
6- transistor solid -state radio and a fully 
transistorized volt- ohmmeter. 

5 -watt AM 
transmitter/ 
receiver. 
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The exclusive 
NTS Compu-Trainer 

NTS AUTOMATION¡ 
INDUSTRIAL 
ELECTRONICS 
Systems automation is the future of the 
industry - and you can play an important 
role! Enter the age of electronic controls 
by training on the NTS Electro -Lab - a 
complete workshop. Also 
receive a Solid State 
5" wide -band profes- 
sionally rated Oscillo- 
scope. Build five 
industrial controls to 
regulate motor speed, 
temperatures, pres- 
sure, liquid level and 
much more. 

5" Solid State 
Oscilloscope 

CLASSROOM TRAINING 
AT LOS ANGELES 

You can take classroom training at Los 
Angeles in sunny Southern California. 
NTS occupies a city block with over a 
million dollars in facilities devoted ex- 
clusively to technical training. Check box 
in coupon. 

APPROVED FOR VETERAN TRAINING 

Accredited Member: National Associa- 
tion of Trade and Technical Schools: 
hlótional Home Study Council. 

CIRCLE NO. 20 ON PAGE 17 OR 103 

NATIONAL SCHOOLS 
World -Wide Training Since 1905 
Resident & Home Study Schools 

4000 S. Figueroa St., Los Angeles, CA 90037 

Please rush Free Color 
Catalog and Sample 
Lesson, plus infor- 
mation on course 
checked below. No 
obligation. No sales- 4 
man will call. IW; 

mentarasmansummi 

National Technical Schools 
World -Wide Training Since 1905 
Resident & Home Study Schools 

4000 S. Figueroa St., Los Angeles, CA 90037 

Master Course in Color TV Servicing 
Color TV Servicing (For Advanced 
Technicians) 
Master Course in SaW TV 8 Radio 
Servicing 
Master Course in Electronic 
Communications 

O Practical Radio Servicing 
FCC License Course 
Master Course In Electronics 
Technology 

BAutomation & industrial Electronics 
Computer Electronics 

®Basic Electronics 
Audio Electronics Servicing 

Dept. 222-033 

Harne Age 

Address 

City State Zip 
Check if interested in Veteran Training 
under new G.I. hill. 
Check If interested ONLY in Classroom 
Training at Los Angeles. 
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WEEKEND MECHANIC 
Continued from page 35 

Heathkit ignition Analyzer CO -1015 displays ignition system waveforms on CRT screen. Optional 12 -volt inverter (right) fits on back of analyzer. 

Lafayette Analyzer. The Deluxe Solid - 
State Engine Analyzer ($49.95) sold by 
Lafayette is a factory -assembled unit that is 
quite similar to the Radio Shack analyzer 
just described. It features a 6 -inch d'Arsonval 
meter with nine easy -to -read scales which 
are very prominently color -coded with the 
function selector switch. Every attempt has 
been made to keep the number of controls 
at a minumum. Aside from the function 
selector, you find only an ohms -adjust knob 
and a toggle switch that selects either the 
general test input or the amperes input jack. 

The two voltage scales handle three ranges -0 -3.2, 0 -16 and 0 -32 volts. The DC am- 
meter has a -5 to +90 range, and the ohm- 
meter has a 0- 100,000 ohms range. These 
three functions have broader ranges than 
those found on the Radio Shack analyzer. 
However, the dwell and rpm ranges are 
comparable, and there's a substitute test 
condenser, a capacitor and coil testing scale, 
but no spark output indicator. Diodes are 
tested by measuring the resistance in two 
directions, as with the Radio Shack analyzer, 
but a separate diode Hi -Lo scale is not pro- 
vided. There's no need to preset the meter 
pointer before each rpm measurement. 

The Lafayette analyzer is powered by a 
single size D cell located in a rear compart- 
ment which is also used to store cables and 
reference material. 

The instrument can be used to test all 4, 
6 and 8 cylinder engines. Test readings on 
an 8- cylinder engine, using the Lafayette 
and Radio Shack analyzers, yielded virtually 
identical results. Both units are equally sim- 
ple to connect to the engine. For example, 
to measure dwell angle or rpm, just fasten 
one alligator clip to ground and the other to 
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the primary terminal of the coil, set the 
function selector switch to the proper posi- 
tion, and start the car engine. A very minor 
shortcoming of the Lafayette analyzer is 
the relatively modest engine specifications 
booklet provided with the instrument. But 
this information is easy to acquire for any 
car; in fact, most of the specs you need are 
on a label somewhere near your radiator or 
engine. 

Heathkit Ignition Scope. Most weekend 
mechanics can get along very nicely with the 
types of tune -up instruments - already de- 
scribed. But if you ever see an ignition os- 
cilloscope in operation, you are going to 
want one -for sure. The only problem is 
that a factory- wired, professional scope 
costs upward from $250, a bit too much for 
most amateur mechanics. But if you can 
swing a relatively modest outlay of $129.95, 
you can have an excellent scope by assembl- 
ing Heathk it's CO -1015 Solid State Ignition 
Analyzer. Thanks to the excellent assembly 
instructions, and provision of a special wir- 
ing harness, the kit goes together easily. And 
when you get through, you have a really 
spiffy -looking instrument that's almost too 
nice to take into a greasy garage. The scope 
is powered by 110 -volt AC current, but for 
an extra $24.95 you can have an optional 
power pack (COA- 1015 -1) that permits op- 
eration of the scope off the car battery for 
road tests; just plug into your car cigar light- 
er, and you're in business. If you build this 
scope, you won't throw your other test 
equipment out of the window; but the scope 
is the first instrument you will reach for 
when an ignition check is in order. 

This solid -state scope, in a housing mea- 
(Continued on page 99) 
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e/e checks out 
Radio Shack's... 

ArcherKit 
Capacitive Discharge 
Ignition System 

A $39.95 gadget we connected to a Chrysler, 
a Rambler, a VW and an International truck. 

Turned 'em all into snappy starters! 

OF ALL THE GIMMICKS AND GADGETS that 
are supposed to increase automobile per- 
formance and gasoline economy, only one, 
the capacitive discharge ignition -or C -D as 
it is commonly termed- really works. And 
of all the various C -D systems on the mar- 
ket, only the system used in Radio Shack's 
28 -3203 C -D Ignition System Kit is really 
advantageous. 

As you most likely know, the high volt- 
age that fires the spark plugs is generated 
by a high tension (ignition) coil. The top 

end of the coil's primary section connects 
to the 12 -volt car battery. The bottom end 
connects to ground through the distributor 
points. When the points are closed the coil 
is electromagnetically "charged" by battery 
current. At the instant the points open, the 
magnetic field around the coil collapses, in- 
ducing a high voltage in the coil's secondary, 
which fires a spark plug. 

As long as the points remain closed for a 
reasonable length of time, the coil gets fully 
charged, and maximum output voltage is 
developed for the plugs. But as the engine 
speed increases, the time the points remain 
closed is drastically shortened, reducing the 
amount of charge in the coil primary. Hence 
the higher the engine speed, the lower the 
high voltage delivered to the spark plugs; 
yet it is at the higher speeds that you need 
maximum voltage for engine power- surges 
as you attempt to accelerate or pass. (The 
time the points are closed is measured in 
degrees of rotation and is expressed as 
"dwell angle".) 

New System Performance. Unlike the 

Nestled between the Power Brake and Window 
Washer reservoirs, this ArcherKit CD 

Ignition system easily installs in a few 
minutes with ordinary tools. And it is 

simple enough to be a "first kit." 
For more information, circle No. 68 on page 17 
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typical ignition system, the C -D system de- 
livers essentially the same high voltage to 
the spark plugs regardless of engine speed, 
and high speed engine performance is main- 
tained at optimum value even as you floor 
the accelerator; there's no engine dropout 
as you attempt to pass. Another advantage 
of the C -D ignition system is a much hotter 
spark that sharply improves frigid -weather 
starts. Rare is the car that won't start better 
with a C -D ignition. 

Instead of points to close and open the 
ignition coil primary circuit, the plugs are 
fired by discharging a high voltage capaci- 
tor into the coil. The ignition points only 
serve to switch the small current needed to 
fire an SCR (silicon controlled rectifier) 
that causes the capacitor to discharge. A 
side benefit results because the points control 
only a small current, so they will usually 
last from 25,000 to 50,000 miles. Actually, 
the contacts never burn out; generally, the 
rubbing block attached to the points wears 
out long before the points. 

Inside Info. Inside the C -D unit there is a 
high frequency transistor oscillator that 
develops from 200 to 300 VDC. This volt- 
age is applied to a capacitor which is in 
series with an SCR and the ignition coil. 
When the SCR fires, the capacitor discharg- 
es into the coil, which then magnetically 
transforms the hundreds of volts to many 
thousands of volts. That's the whole bit. 

Since the high voltage supply can re- 
charge the capacitor to essentially full volt- 
age regardless of engine speed, the full high 
voltage is available for the spark plugs at all 
engine speeds. 

Just about every C -D ignition system de- 
livers essentially equal performance. The 
difference between the Radio Shack 28- 
3203 and some other C -D units is two -fold: 
first, the Radio Shack kit has an integral 
by -pass switch that restores the original 

Power transistors are supplied mounted to 
heat sink. Don't attempt to "run it cool" 
by moving unit into passenger compartment. 
It's a headache and SCR burnout can result 
from an improper unit -to- chassis heatsink. 

points wiring; secondly, the Radio Shack 
unit is supplied with ,pre -wired connector 
blocks for the ignition coil -you don't have 
to cut or splice ignition wires. Total instal- 
lation time including mounting the unit in 
the car is about 10 minutes. 

The importance of the by -pass switch can- 
not be understated. Many turie -up meters 
and tachometers connect from the distribu- 
tor points to ground, or across the ignition 
coil. They cannot be used with the usual 
C -D system (they might even be damaged). 
It is therefore necessary to rewire the stand- 
ard ignition when doing a tune -up on the 
car; then the C -D must be rewired when 
the tune -up is completed. With the Radio 
Shack unit, however, you simply press a 
switch to restore the original points connec- 
tion, make your measurements and adjust- 
ments, and then release the switch for the 
C -D circuit. Also, the Radio Shack 28 -3203 
has a special internal transistor trigger that 
allows full -time connection of a tachometer, 
something you can't usually do with a stand- 
ard C -D system. 

The Radio Shack 28 -3203 C -D system is 
available only in kit form for $39.95. As 
shown in the photographs it's a relatively 

(Continued on page 104) 

Switch from standard to CD 
ignition at the push of a 
button. This dual ignition 
capability boosts reliability, 
provides means to "A -B" 
systems, thus demonstrating 
improvement with CD systems. 
As points open, SCR turns on, 
cap discharges via SCR into 
ignition coil. That boosts 
voltage to 20 kV or more. Cap 
is rectangular unit, center of 
board, round transformer is 
sealed for all- weather use. 
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BRINGING BACK THE 
ANCIENT RADIO 

by Harry Staves 

Here's how to restore an Atwater Kent receiver 

to new condition -and make it work, too! 

With nostalgia being the in thing for these times, how would you like to 

rekindle some of the adventure cf the 1920's when everyona was a 

DX hound? Those were the early days of radio when your grandfather didn't 
care a hoot atout hi- fidelity. The big thing in his life was to twidd e those 

many dials (the more the better) and edge a little closer to the horn speaker 

and try to catch those faint call letters of a distant radio station. 

What good is good luck in finding an old, worn -out Atwater Kent receiver (left) 
if you don't know what to do with it. First, inspect it careful nut id 

and inside (right) before you buy it. Make sure all the parts are thee! 
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Gig ANCIENT RADIO 

Restore an antique radio and you will 
have a conversation piece that won't quit. 
Don't think for a minute that restoration 
is difficult for these vintage radios were the 
height of simplicity. Take a quick look at 
the typical circuit diagram and you will 
agree, for it is an ordinary TRF (tuned 
radio frequency) with inductively coupled 
RF amplifiers, a demodulator or detector, 
followed by transformer coupled audio fre- 
quency amplifiers. This type of circuit was 
called a neutrodyne and was representative 
of most early broadcast band receivers. The 
superhet had made its appearance in 1923 
but it was too expensive, and too difficult 
to tune (at that time), for the average 
homeowner so he was content with his neu- 
trodyne. 

Start the Hunt. Part of the fun of restora- 
tion is the search for the radio set. Do a 
little nosing around junk shops or flea 
markets or talk to a radio ham from the 
older crowd who might have one or two 
tucked away. Some collectors I know have 
found hundreds of sets this way. When you 
make your find don't expect your set to look 
too shipshape. Remember it is at least 
45 years old and probably has been kicking 
around in someone's attic for most of that 
time. Be on the lookout for components 
obviously missing. If you see a lot of bare 
wires going nowhere then that's a dead give- 
away that someone already rifled some of 
the parts. 

Take a pocket ohmmeter along and check 
the tubes for filament continuity. You'll find 
that they are likely to be 201 -A's, and the 
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P. 

,-PIN 

F F 

(VIEWED FROM BOTTOM) 

FILAMENT VOLTS 
FILAMENT CURRENT 
MAX PLATE VOLTS 
PLATE CURRENT 
AMPLIFICATION FACTOR 
PLATE RESISTANCE 
POWER OUTPUT 

5.0 VOLTS DC 
0.25A 
135 VOLTS DC 
3.0mA 
8.0 
1000051 
250mW 

The 201 -A vacuum tube did multiple 
duty in the Atwater Kent receivers. 

Replacements may be hard to find so 
handle those you have carefully. 
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two fat prongs are the filament. If you read 
about 2 to 10 ohms you're in business. 
Usually, with a good filament, you'll find 
that the 201 -A's will work okay. Strangely 
enough the big tube companies still list 
201 -A's and may be purchased from some 
of the smaller mail order firms. Send a 
few postcards to them requesting tube lists. 

Technique is Important. Restoring an 
antique radio involves the same treatment 
as for an antique car. Both should look like 
they just came out of the factory. This is 
all done very simply by refurbishing all the 
component parts. The one described here is 
an Atwater Kent Model 20, but the tech- 
niques described can apply to any of this 
vintage. This model adorned many living 
rooms in the mid- 1920's and sported the 

Restoration is easy and a simple process that any amateur can tackle. 
Begin by removing chassis from cabinet. Next, remove knobs and front 

panel plates. Then, tear down rear assemblies. Save the screws. 
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TYPICAL ROARING TWENTY ATWATER KENT RADIO RECEIVER 

2ND RF AMP 

C5 - ' 1 L 3 

DETECTOR 

RI 

C6 

C3 

C6- 

IST AUDIO 2ND AUDIO 

TI 
P G 

T2. 
P G 

B F B 

,> 

F 

ALL TUBES 
ARE 201 -A 

R2 

A+ A- 
6 VOLTS 

DC 

B- 8+ 
COM 45V 

C7 

8+ 
90V 

PHONE 
JACK 

PHONES 

(1000111 
HORN 

SPEAKER 

The Atwater Kent Model 20 broadcast band receiver uses five 
vacuum tubes powered by dry and wet cell batteries. Capacitors 
Cl, C2, and C3 tune the front end much in the manner of later 
day TRF's except that each capacitor was tuned independently. 
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three large tuning dials which was typical 
of the front panel appearance of most sets 
in this period. (The techniques which al- 
lowed the use of a ganged tuning ca- 
pacitor was yet unknown.) 

You are more likely to find one of the 
Atwater Kent models because thousands 
were built during that era. How much should 
you pay? That is almost impossible to an- 

swer. As a guide, the Model 20 should go 
for $10 to $50, depending on condition. 
Actually, if you take your wife along most 
of the cost will go for the little vases and 
trinkets she will find. In getting started, 
make a hand sketch of the parts arrange- 
ment and where all the wires go. 

If you were lucky you might acquire a set 
with shiny square bus bar wire all neatly 

Restore dials by first cleaning them thoroughly. Sewing needle stuck in 

a wine -cork handle scrapes old lacquer and dirt from dial scale. Alter 
cleaning, cover indentations with white lacquer and turn page. 
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bent and shaped to make everything look 
parallel. Even in the most elaborate sets 
there are not many wires and you will find 
the sketching easy to do. Most models 
were hand -crafted and parts were held in 
place using 6 -32 machine screws. This 
makes it easy to accomplish the next step 
which is to take the whole set apart. Mix 
up a batch of 1 part sudsy ammonia and 4 
parts water and give all the parts a bath 
except the dials. Dont' let the coils stay in 
too long for it will dissolve the shellac and 
you will then have a room full of wire. 
Rinse in clear water and dry by playing a 
heat lamp over them. Be careful-do not 
overheat- The tube sockets can be disas- 
sembled and the brass shell and prongs pol- 
ished with ordinary brass polish. 

Maintenance. After the parts have been 
cleaned up, how do you check them? The 
whole set is predominately RF coils and 
audio transformers, so a simple resistance 
check of windings will usually show if 
anything needs attention. The circuit dia- 
gram in this story shows the approximate 
value in DC ohms. If you find an open 
RF coil, it is usually the wire terminations 
on the soldering lugs which can be easily 
repaired. If you find an open interstage audio 
transformer it takes a little more work un- 
less it has an obvious broken lead. Allied 
Electronics has a modern replacement No. 
705 -0805 that works very nicely and sells 
for under four dollars. 

Of course you can't plop a modern look- 
ing transformer among all the antique parts. 
A mere suggestion of this would cause an 

antique radio buff to suffer a cardiac arrest. 
Fortunately most all early audio transform- 
ers were enclosed in a metal can or case 
and are a thing of beauty with a fancy 
nameplate, binding posts, etc. Remove 
the lamination assembly from the case. If 
you have an Atwater -Kent this might mean 
that the laminations are potted so this re- 
quires gentle heating of the can while tug- 
ging on the wires. Soon the whole works 
will pull out encased in a black compound. 
Drop the new one in and seal it off with 
paraffin. Even the most practiced eye will 
not be able to tell it from the original. 

Now for the Dials. The biggest impression 
one gets from restored antique radios is 
big brighty shiny new looking dials. And it 
is not hard to get them looking that way. 
However, test the dials to see if they are 
made of restorable bakelite. This is done by 
rubbing a paper towel moistened with lac- 
quer thinner on the back of the dials. If you 
get a very black deposit on the towel this 
means it is a so- called composition type 
and is not restorable by ordinary means. 
However, this is rare. Most sets have bake- 
lite dials and yours will probably come with 
this type. 

Next, pick up a small can of white lac- 
quer from the paint store. Be sure it is snow - 
white by first painting some on á board. 
Now soak the dials in the sudsy ammonia 
for a few minutes to help loosen the old 
white lacquer imbedded in the dials' num- 
bers and graduations, all of which has to 
be removed. Borrow a Q -tip from the baby's 
nursery and paint over the dial's indenta- 
tions as shown in the photo. After the dry- 
ing period, the next trick is to remove all 
the excess white lacquer and leave just that 
in the numbers and graduations. The photo 

Moisten a paper towel in lacquer thinner -not too wet -and gently rub across 
dial (left) to remove excess white lacquer. After all parts are cleaned 

as described in the text, your receiver should stack up like ours (right). 
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FI 
I AMP 

TI DI LI 
RI 

125V 
D2a 4 + 

TCI 

VI 
083 

= O 
117 VAC 

E. 125V _ 

ON OFF 
SI 

PILOT 
6.3V LAMP 

II 

F. 

F. 

+ 

TC4 R3 

B+ 
90 VOLTS 

8+ 
45 VOLTS 

111 l OB COM 

PARTS LIST FOR B-F (PLATE) 
POWER SUPPLY FOR ANTIQUE RADIOS 

Cl, C2, C3 -30 uF electrolytic capacitor, 250 
VDC 

C4-1.0 uF electrolytic capacitor, 150 VDC 
Dl, D2- Silicon rectI`fier, 100 mA, 500 PIV or 

better 
11 -Pilot lamp, 6.3 V unit (G.E. #47, etc.) 
Ll- Filter choke, 1 Henry, 30 mA, 100 -ohms DC 

approx. (use secondary filament winding of 

inexpensive 117/6.3 V transformer) 
R1 -2,700 -ohm, 7 W wire -wound resistor 
R2, R3- 10,000 -ohm, 7W wire -wound resistor 
Tl -Power transformer: 117 V pri.; 250 V CT at 

25 mA, 6.3 Vat 1.0 A sec. (Stancor PS8416 or 
equiv.) 

V1 -083 voltage regulator tube 

Feel free to use overrated transformer and electrolytic capacitors. 
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shows you how and while removing the 
lacquer you might notice that ordinary pa- 
per towels are sufficiently abrasive to pol- 
ish the bakelite. Actually, stiff felt blocks 
were used, soaked with lacquer thinner, in 
the old days. 

Some experimenters are so tickled with 
the results of the dial's restoration, that they 
are content to stop here! But, you can 
spray a lasting finish by using high gloss 
clear polyurethane varnish available in spray 
cans everywhere. Actually this spray finish 
will also immensely improve the appearance 
of all bakelite parts like the tube socket 
bases, etc. When you have them disas- 
sembled try hitting one with the spray and 
you'll be convinced. Remember, we are 

trying to make everything sparkle. 
What's Up Front that Counts. The front 

panel needs attention next. If it is metal 
it can be repainted with the many antique 
type finishes available. If it is bakelite, 
clean it first using a gentle spray of am- 
moniated window cleaner. Then rub it down 
with a paper towel moistened in lacquer 
thinner. If it is engraved, restore the mark- 
ings the same way as for the dials, except 
don't spray with the varnish. 

Power. If your radio was built before 
1928, it doesn't have a built -in power sup- 
ply. It is now necessary to sift through the 
junk box and dig up enough parts for a re- 
placement for the big B batteries that used 
to provide the plate voltage. The circuit is 

Re- assemble the radio (left) carefully. Don't worry about lost screws -only 
6 -32 brass jobs were used in those days. Refinish the cabinet following 

advice of your paint dealer. Sand first (right) for smooth finish. Turn page. 
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shown. 
We did not provide a diagram for a fila- 

ment supply which was a 6 -volt car battery 
back in the old days. A normal compliment 
of five 201 -A tubes would draw 1.25 amps 
which takes a pretty healthy (and expen- 
sive) transistor regulator. Most of the listen- 
ing to your radio will be to demonstrate to 
friends and a 6 -volt lantern battery suf- 
fices very well. 

' Your radio is now ready to go. Main 
tuning is accomplished by tracking Cl, C2, 

and C3. Capacitors C4 and C5 (con- 
densers to the antique radio buff) are for 
neutralizing out the squeals and squacks 
prevalent in the RF amplifiers. Your At- 
water Kent might not have these. They are 
adjusted by tuning in a strong station, 
then killing the filament voltage to the pre- 
ceding tube and adjusting for minimum 
signal. 

So have fun with your restored antique 
radio. You'll need some kind of an antenna 
(preferably a long wire) and a ground con- 
nection. If you did a good job on the 
restoration you can re- create some of the 
high adventure enjoyed by granddad and 
tune in stations from coast to coast. 

Carefully install the receiver chassis and front panel into the cabinet (left) 
Photo at right shows the completed Atwater Kent in restored condition and 

ready to play. Note B+ power supply and filament battery behind unit. 

VW Mobile Laboratory 
A $400,000 mobile laboratory built for 

Volkswagen to measure automobile exhaust 
emissions is on a coast -to -coast tour. First stop 
was at Port Newark, NJ, where it will spot 
check clean air controls on new VW's at their 
port of entry. The two -part lab is made up of 
a custom -built semi -trailer unit and a 33 -foot 
bus loaded with electronic measuring instrumen- 
tation. 

The mobile testing unit will be used to 
measure exhaust emissions of new and used 
Volkswagens at various authorized Volkswagen 
dealerships and will check new cars at ports 
of entry. Emissions for Volkswagens operated 
at numerous altitudes and in virtually every 
kind of climate will be tested. 

The 44- foot -long trailer features pull -out 
sides that allow it to expand to a 16 -foot width. 
It serves as a controlled -temperature "test 

Volkswagen's $400,000 mobile automobile exhaust 
emission laboratory is composed of a semi -trailer 

testing unit (top) and a 33 -foot "Mission Control" bus. 
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track ". The test car goes into the trailer where 
it is put on a chassis dynamometer to be driven 
to a prescribed schedule of speeds and times. 

Emissions from the exhaust are transferred 
to the bus -either directly through a metal 
"umbilical" tube or by means of a collecting 
bag. Inside the bus "mission control ", a bank 
of complex measuring instruments analyzes the 
exhaust mixture. A computer, also in the bus, 
instantly calculates the analysis, printing out the 
emissions of hydrocarbons, nitrogen oxides and 
carbon monoxide in terms of grams per mile. 
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e/e checks out 
Convertible 
2 /4- Channel sound... 

Fisher's Studio - Standard 
504 Receiver 

Because of the dubious opinion by 
many "experts" as to the value of 

surround -sound, many stereo -philes cannot 
decide between upgrading their present 
stereo equipment or taking the full jump 
into 4- channel. Of course, you must bear 
in mind that many of these same "experts" 
spent years hassling over the value of a 
mono to stereo conversion, and many mis- 
guided listeners missed out on the over- 
whelming stereo experience while waiting 
for their new monophonic equipment to 
depreciate in value. 

But there's no need for you to be caught 
in the same bind. Even if you're turned off 
by the endless arguments over which matrix 
system is best, or whether matrix or discrete 
CD -4 is more natural, with a Fisher 504 
you can upgrade to a top -quality stereo 
receiver that is ready for 4- channel at no 
extra cost. When the time comes that you 
see for yourself that surround -sound is to 
stereo as stereo is to mono, you'll be able to 
make the conversion by simply flipping a 
switch on the 504's front panel. (Of course, 
you will need two mòre speakers for the rear 
channels.) 

What It Is. The Fisher 504 is basically an 
AM/ FM- stereo receiver with discrete power 
amplifiers; one pair making up the front 
stereo channels, the remaining pair provid- 
ing the rear output. While this sounds like 
just another 4- channel receiver, there is one 
major difference. The 504 has automatic 
internal circuitry that combines the available 
rear channel power output with that of 
the front; the result being a high -power 
basic stereo amplifier. 

Since each channel of the Fisher 504 is 
rated for 32 watts rms into 8 ohms (40 
watts into 4 ohms), the total available 
power output is 4 x 32 or 128 watts. Now 
this does not mean that 128 watts are avail - 
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able for stereo operation. Because of various 
amplifier characteristics, the total power out- 
put, when the rear power is combined with 
the front, for standard stereo is a whopping 
2 x 90 watts or 180 watts rms into 8 ohms 
across the full bandwidth (not just at 1000 
Hz). When the time comes and you're ready 
to move into surround -sound, just flipping 
a switch will put 64 watts-total into the front 
channels and another 64 watts into the rear 
channels. Because of psycho- acoustic effects, 
64 watts front plus 64 watts rear sound a lot 
louder than 128 watts of stereo. Our lab 
turned up even better performance than 
Fisher's ratings (105.6 Watts per channel 
into 8 ohms, Stereo mode); see bottom of 
next page. 

For those who want to step up directly to 
surround sound, the 504 also features an 
SQ decoder and an input selector labeled 
QUADRADisc -which is nothing more than an 
extra aux input for a CD -4 decoder. And to 
accommodate possible future 4- channel dis- 
crete FM broadcasts, the 504 also includes 
an FM- detector output and an accessory 
input for the FM decoder. (The FM- 
detector output can also be used for your 
own SCA multiplex background music 
adapter) 

One Knob Balance. The Fisher 504 also 
includes two rather unusual features. The 
first is a joystick that replaces the usual 
balance control(s) found on stereo and 4- 
channel receivers and amplifiers. The front 
panel- mounted joystick instantly selects the 
balance desired by the user, the position of 
the joystick indicating that overall spatial 
perspective. For example, push the joystick 
center -front and the power output is bal- 
anced between the front speakers. Position 
the joystick to center -rear and the power 
output shifts between the two rear speakers. 
Center the joystick and all channels operate 
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at equal gain. Naturally, intermediate joy- 
stick positions can be used for optimum 
balance. 

The second unusual feature is the four 
signal -powered lamps arranged in a square 
that Fisher has termed an audio display. 
These lamps indicate the power distribution 
of the four output amplifiers. If all glow 
equally, the user has established overall am- 
plifier balance. If one or more lamps are of 
greater intensity than the others, the pre- 
dominant power output (balance) is 
towards those matching speaker locations. 

The AM /FM- stereo receiver section 
features a stereo beacon, center -channel FM 
and signal- strength AM/ FM tuning. meters 
and an FM mute. A two -channel (stereo) 
input is provided for a magnetic phono. 
Discrete 4- channel inputs are provided for 
aux 1, aux 2, accessory and tape. Outputs 
are provided for 4- channel tape, main and 
remote front and rear speakers and front 
and rear phones. 

Graphic -type controls are provided for 
master volume, ganged front bass, ganged 
front treble, ganged midrange, ganged rear 
bass and ganged rear treble. Standard con- 
trols are provided for speaker selection, 
stereo /4 -ch /tape monitor and input selec- 
tion. There are push switches for power, 
audio attenuator, FM mute, SQ decoder, 
FM noise filter and audio display. 

All martix records can be processed 
through the internal basic SQ decoder. 
While optimum results are obtained from 

SQ DECODER 
ON -OFF 

JOYSTICK FOR 
SPEAKER BALANCE 

Joystick -type speaker balance control 
completely eliminates rotary and slider - 
type tone controls. You can pan a mono 
source around the room, balance a stereo 
signal, and center 4- channel programs 
in the center of your listening area. 
Matrix decoder for SQ records is built -in. 

SQ records, the decoder provides pleasant 
spatial perspective for any type of matrix 
encoding. Typical of SQ decoders, the 
ambient sounds concealed within the grooves 
of a standard stereo record or tape will 
also be extracted for the rear output, the 
rear output being the so- called "synthesized" 
or "enhanced" sound. 

Summing Up. The Fisher 504 is par- 
ticularly attractive for the listener who can't 
decide between upgrading his stereo, or 
plunging into surround- sound. With the 504 
he gets top stereo performance now, and 
surround -sound when desired by just con- 
necting two more speakers and flipping a 
switch. Most of all, the Fisher 504 will not 
be made obsolete by some new overnight 
development in 4- channel sound. IN 

PERFORMANCE DATA FROM OUR TEST LAB 
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FM Tuner: The sensitivity measured 1.4 uV IHF with full limiting at 3.5 uV. The high -fidelity 
sensitivity (60 dB quieting) was 8 uV. Full mute release was obtained with 3.5 uV. At standard 
test level the frequency response measured +0.2/ -1.2 dB from 20 to 15,000 Hz at a distortion 
of 0.29% THD with a 69.5 dB signal -to -noise ratio. Stereo separation was 36 dB. 

AM Tuner: Like wow! Excellent noise -free reception Sensitivity well above average. The dynamic 
noise limiter is very effective on weak stations and completely suppresses interstation noise. 

Amplifier: In the stereo mode with the rear amplifier power added to that of the front, the 
power output per channel at the clipping level with both channels driven measured 79.2 watts 
rms into 4 ohms, 124.4 watts into 8 ohms and 82.8 watts into 16 ohms. The maximum power 
output per channel at 20 Hz into 8 ohms was 105.6 watts. The 20- 20,000 Hz response at 105.6 
watts /8 ohms measured +0.2/ -1 dB at a distortion no higher than 0.74% THD at any frequency. 

In the 4- channel mode with both channels of a stereo pair (front or rear) driven, the power 
output oer channel at the clipping level measured 72.3 watts rms into 4 ohms, 47 watts into 
8 ohms and 27.6 watts into 16 ohms. The maximum power output at 20 Hz into 8 ohms was 40.5 
watts The frequency response at 40.5 watts /8 ohms measured +0.2/ -1 dB from 20 to 20,000 
Hz at a distortion no higher than 0.22% THD at any frequency. 
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by Kathi Martin KA10614 

KATHI'S 
CB 

CAROUSEL 
Just because I've been so carried away by 

all the new high -performance specialized CB 
gear, don't think I've forgotten about all you 
who don't work in rescue teams or have 
need for long -range SSB transmissions. As 
many who recently wrote have said, there 
is still a need for an inexpensive, hot - 
performance rig with capability for opera- 
tion on just a few channels, and the em- 
phasis in this instance is on inexpensive. 

Well I've done your shopping for you 
and have come up with an inexpensive rig 
that lets you start off small, but one you can 
easily expand to full 23 channel coverage 
if the need arises. This month's unit is the 
Lafayette HB -23A, priced at a rock- bottom 
$99.95. Hey, don't tune out! I know the 
HB -23A is a 23 channel transceiver, but 
just because the dial shows 23 channel cov- 
erage doesn't mean you have to pay for it 
now. 

One Means Two. The HB -23A is a full 
23 channel transceiver, but its $99.95 price 
tag includes crystals for only three chan- 

Just the thing for today's 
tight budgets. A hot full - 
performance mobile rig that 
saves on crystal costs now, 
lets you add full 23 channel 
coverage later. And today's 
HB -23A gives you extra 
protection with its built -in 
burglar alarm. For more info, 
circle No. 64 on page 17 or 103 
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nels- emergency 9, and channels 13 and 19. 
Since crystals represent a healthy part of 
transceiver cost, you save a bundle on the 
crystals you don't need for the present - 
that's how the price of this hot -performance 
rig is kept under a hundred clams. And 
that's the only difference between the HB- 
23A and full channel coverage. All the other 
components are there, including extra crysta' 
sockets. If you find you need coverage on 
other channels, you simply add the low cost 
crystals as you need them, and if you need 
full 23 coverage, you buy just 10 crystals, 
because the HB -23A synthesizer gives you 
receive and transmit performance. For ex- 
ample, only one receive /transmit crystal pro- 
vides operation on channels 1 and 5, or 10 
and 14, or 20 and 23, etc. In short, you 
start out at budget prices paying only for 
the facilities you presently need. 

Features 'n Form. The HB -23A is a 
mobile unit powered by the car battery; an 
optional AC pedestal (base) is available 
for $23.50. A portable power pack is also 
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KATHI'S CAROUSEL 

optional. An unusual feature is a built in 
burglar alarm triggered by the gimbal 
mounting screws. Two wires coming from 
the back of the transceiver are connected 
to the auto horn circuit. Inside the trans- 
ceiver these wires are connected to a leaf 
switch that is normally held open by one 
gimbal mounting bracket screw. If someone 
attempts to steal the transceiver, he must 
loosen the gimbal screw which, in turn, 
causes the leaf switch to close and sound 
the horn. 

The HB -23A is housed in a 6 -in. W x 2- 
in. H x 8 -in. D cabinet. Front panel con- 
trols are provided for volume, squelch and 
channel/ PA selection. A microphone socket 
and a miniature tuning /power output meter 
are also mounted on the front panel, while 
the rear apron contains the antenna jack, PA 
and external speaker outputs, power re- 
ceptacle and burglar alarm wires. 

The receiver section features double con- 
version and a mechanical filter in the second 
IF amplifier. Performance levels were typi- 
cal of high -performance equipment. Our 
lab tests turned up a sensitivity of 1 µV 
for a 10 dB S --N /N ratio, while selectivity 
checked in with a 'sharp 58 dB adjacent 
channel rejection. Image rejection measured 
46 dB; the AGC action was 6 dB, meaning, 
of course, your ears won't be shattered if a 
local opens up on your channel. 

The transmitter is more or less conven- 

BURGLAR ALERT MODULATION 
COMPONENTS SWITCH 

CRYSTAL SOCKETS T/R RELAY 

To add frequency coverage, you simply plug 
the needed crystals. One crystal provides 
transmit and receive operation on two more 
channels. Only ten additional crystals are 
required for all -channel T/R CB operation. 
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tional; it pumped 3 watts into a 50 ohm 
load. Transmitter modulation is limited to 
100 percent, and the microphone sensitivity 
for 100 percent modulation slid in at -26 
dB, the average value for an average voice 
level. 

Upgrading The HB -23A. Upgrading the 
HB -23A to full -23 coverage, or just adding 

Although the HB -23 has a full 23 channel 
selector, it is supplied with crystals for 
only 3 channels; you add extra crystals as 
needed. So you save now, operate 23 later. 

POWER INPUT PA/SPK JACKS 

BURGLAR ALARM WIRE ANTENNA 

An optional accessory gives you 5 -watt out- 
door mobility -the HB -507 battery pack; it 
uses either Alkaline or Ni -Cad "C" cells. 
Alarm wire connects to car horn wiring and 
sounds horn if transceiver is ever removed 

a channel or two, is a snap. Simply remove 
the four screws that hold the bottom cover 
in position and lift the cover from the case 
to expose the crystal sockets. All sockets are 
out in the clear, and even ten thumbs would 
have no difficulty installing extra crystals. 
The services of a technician are not required 
when adding crystals because there's no 
circuit tuning. Simply plug in the crystals 
and the rig is ready to go. 

Summing Up. If you're looking for a way 
to save a buck on your CB gear, but you 
don't want to compromise performance for 
price, then the HB -23A is right up your 
alley; for the savings are made in channel 
coverage, not in performance. Best of all, 
if you need more channels you don't have 
to buy a new transceiver, nor must you pur- 
chase channel coverage you don't need. 
Upgrading the HB -23A costs you just the 
price of a crystal, $3.45, and you get two 
channels for the price of one. 

For additional information circle No. 64 
on the Reader Service Page. 
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 You see what you do not think you see. 
Or, you do not see what you think you see. 
Accidents of different kinds which happen to 
people, have brought these facts out and 
the question therefore is, what do you really 
see and what do- you think you see but do 
not really see? 

A number of instruments have been de- 
signed to find answers to the problems. A 
new American designed, Japanese manu- 
factured instrument called the Eye Mark 
Recorder NAC -III is now available and used 
especially in traffic research. 

Car drivers are known to absorb up to 6 
impressions persecond. Superficially seen, this 
looks like a lot. Yet, accidents happen and 
the defense often is that this or that wasn't 
seen. Yet it was there, but the reason why 
the accident happened nevertheless is that 
this reason was perhaps visual impression 

No. 7, 8 or higher. The Eye Mark Recorder 
helps in the field of visual research. It 
records exactly what a person wearing it, 
really sees. The instrument can be con- 
nected to a film camera or television unit 
and one can thus see later what one didn't 
see sooner. 

Referring to the photo of the VW car. 
The driver in the car following the VW 
obviously had to watch that VW and what 
that driver intended to do. The latter wanted 
to go left and signaled. However, the Eye 
Mark Recorder shows that the eyes of the 
driver were not looking at the signal lamp 
all of the time. The eyes were not even 
fixed on the traffic per se, but on a spot 
marked with a white circle. Just above this 
white circle is precisely the spot which the 
driver saw and is one of the up to 6 visual 

(Continued on page 100) 

How we observe events. These photos, taken from a video recording, show a shift in 
actual point of view of driver, although little change in panoramic view takes place. 
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12 exciting new Heatbkìî ProJects 
you can assemble yourself 
...and save! 
NEW Heathkit 21V Color TV - 
Solid-State Plus Detent UHF Tuning... 499.95* less cabinet 

Power detent selection of all VHF and any 12 pre -selected UHF channels; 

exclusive angular tint control for corsistently better flesh tones; voltage 

controlled varactor UHF tuner & MOSF]T VHF tuner for unmatched sensitiv- 

ity; black matrix tube, built -in dot generator, convergence panel and volt - 

ohm meter - full remote control options, too. It's Heathkit TV at its finest 

in a space- saving size. Kit GR -271, less cabinet, 121 lbs. 

Assembled GRA- 501.21, table model cabinet shown, 
tough walnut Marlitee finish, 33 lbs. 54.95 

NEW Heathkit 30 MHz Counter... 169.95* 
Gives 1 Hz to over 30 MHz counting on a full 5 -digit readout with 8 -digit 
capability. The lighted overrange indicator makes misreading virtually im- 

possible. Stable timebase circuitry assures accuracy better than i-3 ppm 

from 22° to 37° C. Diode protected 1 -FET gives improved triggering over 

100 mV to 150 V input range. Solid -state circuitry mounts on one large 

board. Kit 18.1100, 6 lbs. 

NEW Heathkit 21/2 -Digit VOM ...79.95* 
Four overlapping ranges to measure voltages from 10 mV to 1000 Von DC 

(either polarity), 10 mV to 700 V rms on AC, 10 uA to 2.5 A on AC or DC cur- 

rent. Five resistance ranges measure from 1 ohm to 2 megohms. Front panel 

polarity switch reverses inputs without changing leads. Kit IM -1202, 6 lbs. 

NEW Heathkit /Thomas Spinet Organ 

with two 44 -note keyboards...689.95* 
Full 44 -note keyboards for Solo and Accompaniment, exclusive Color -Glo 

keys that light up to indicate notes and chords. There are six solo stops, 

five accompaniment stops, plus both regular and a new "light" vibrato ef- 

fects. Other features include keyboard jacks for private earphone listening 
or use of a tape cassette deck. Cabinet is shipped fully assembled, includes 

bench. Kit TO-1160, 211 lbs. 

NEW Heathkit 4- Channel Amplifier 
with "Universal" decoder circuitry... 359.95* 

You select discrete 4- channel, or switch -in the "Universal" decoder for re- 

production of all the matrixed 4- channel discs now on the market, plus 

"derived" 4- channel from conventional stereo. Four solid -state amplifiers 

produce 200 watts (4x50 IHF) into 8 ohms, with power bandwidth on all 

channels from less than 5Hz to greater than 45 kHz at 0.25% distortion. 

Kit AA2010, 37 lbs. 

AAA-20041, pecan cabinet, 7 lbs. 24.950 

NEW Heathkit "Universal" 4- Channel Decoder... 39.95* 

Reproduces all matrixed discs, plus 'derived" 4- channel from conventional 

stereo material. Plug it into your receiver's tape monitor circuit, add a sec- 

ond stereo amp and speakers and you're set. Kit AD -2022, 4 lbs. 

See them all at your nearest Heathkit Electronic Center.. 

r HEATH COMPANY, Dept. 139-3 
Benton Harbor, Michigan 49022 

['Please send FREE Heathkit Catalog. 

O Enclosed is $ plus shipping. 

Please send models) 

Name 

Address 

City State 7ip 

Prices á specifications subject to change without notice. 
Mall order prices; F.OB. factory. CL -453e 
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(There are 350 more in your 

free '73 Heathkit Catalog) 

NEW Heathkit 
Ultrasonic Intrusion Alarm...49.95* 
Disguised as an ordinary library book, this novel device fits unobtrusively 
anywhere in the home or office, yet detects any significant movement in the 
room, ultrasonically. The transmitter disperses a 41 kHz signal which 

bounces off walls & returns to the receiver where it's monitored for any 

change in amplitude. The device triggers lights and any conventional alarm 
device - just plug them into AC outlets on the rear panel. Can be installed 
anywhere there's a 120 VAC outlet. An enjoyable 2- evening kit...for a life- 
time of reliable home security. Kit GD -39, 5 lbs. 

NEW Heathkit 8- Channel VHF Band - 

Scanning Monitor with digital readout.. 119.95* less crystals 

Crystal -controlled monitor tunes any selected 9 MHz segment of the 146 

through 174 MHz band - gives you police, fire, marine, ham 2- meter, etc. 

Features manual or automatic scanning with numerical readout; priority 
channel; built -in speaker and rear -panel jack for remote speaker; gimbal 
bracket for either base -station or mobile use. Operates on either 120/240 
VAC or 12 VDC. Includes crystal OSC/ Mixer signal source for easy alignment. 
Order up to eight Crystal Certificates with kit. Kit GR -110, 9 lbs. 

GRA -110.1, Crystal Certificate, postpaid each 4.95° 

NEW Heathkit Engine Analyzer ...64.95* 
For 3, 4, 6 and 8- cylinder engines. Includes leads and accessories for test - 
iDg -tonventional, transistor, and magneto ignition systems, regardless of 

voltage or grounding. Uses 3 "C" batteries (not included). Kit CM -1050, 9 lbs. 

NEW Heathkit C -D Ignition System...39.95* 
Increases spark -plug and point life up to 50,000 miles on any car or truck 
using a 12 -volt, negative ground system. Automatically varies spark dura- 

tion. Screw -on terminals make installation easy; external pushbutton lets 

you override system without removing leads. Kit CP -1060, 4 lbs. 

NEW Heathkit 6 -Digit Electronic Alarm Clock...5495* 
Displays hours, minutes and seconds on highly visible cold -cathode readout 

tubes. A gentle "beeper" alarm can be set for 24 hour cycle and features a 

snooze switch that gives you seven more minutes of sleep before the alarm 

sounds off again. Conventional 12 -hour or 24 -hour international time display. 

Kit GC -1005, 4 lbs. 

NEW Heathkit AD -1530 Dolby Cassette Deck...249.95* 

A kit -form cassette deck utilizing the famous Dolby' noise reduction sys- 

tem. Accommodates the greater fidelity and dynamic range of chromium 

dioxide cassettes. Independent switches provide Dolby on/off and regular 

or CrO, bias control. Domestic -make tape transport comes preassembled 

for easy kit building. Kit AD-1530. 21 lbs. 

. or send for FREE'73 Heathkit Catalog. 

NEATHKIT ELECTRONIC CENTERS - ARIZ.: Phoenix, 2727 W. Indian School Rd.; CALIF.: 

Anaheim, 330 E. Ball Rd.; El Cerrito, 6000 Potrero Ave.; Los Angeles, 2309 S. Flower St.; 

Pomona, 1555 Orange Grove Ave. N.; Redwood City, 2001 Middlefield Rd.; San Diego (La 

Mesa), 8363 Center Dr.; Woodland Hills, 22504 Ventura Blvd.; COLO.: Denver, 5940 W. 

38th Ave.; CONN.: Hartford (Avon), 395 W. Main St. (Rte. 44); FIA.: Miami (Hialeah), 

4705 W. 16th Ave.; GA.: Atlanta, 5285 Roswell Rd.; ILL.:. Chicago, 3462-66 W. Devon 

Ave.; Downers Grove, 24 Ogden Ave.; IND.; Indianapolis, 2112 E. 62nd Ave.; KANSAS; 

Kansas City (Mission), 5960 Lamar MD.: Baltimore, 1713 E. Joppa Rd.; Rockville, 

5542 Nicholson Lane; MASS.: Boston (Wellesley), 165 Worcester Si.- MICH.: Detroit, 

18645 W. Eight Mile Rd. 8 18149 E. Eight Mile Rd.; MINAI.: Minneapolis (Hopkins), 101 

Shady Oak Rd.; MO.: St. Louis, 9296 Gravois Ave.; N.J.: Far Lawn, 3507 Broadway (Rte. 

4) N.Y.: Buffalo (Amherst), 3476 Sheridan Dr.; New York City, 35 W. 45th Sr.; Jericho, 

I.1., 15 Jericho Turnpike; Rochester, Long Ridge Plaza;, OHIO: Cincinnati (Woodlawn), 

10133 Springfield Pike; Cleveland, 5444 Pearl Rd.; PA: Philadelphia, 6318 Roosevelt 

Blvd.; Pittsburgh, 3482 Wm. Penn Hwy.; TEXAS: Dallas, 2,15 Ross Ave.; Houston, 3705 

Westheimer; WASH.: Seattle, 221 Third Ave.; WIS.: Milwaukee, 5215 Fond du Lac. 

CIRCLE NO. 1 ON PAGE 17 OR 103 
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HINE 

ElICE 
by;nre Georeenyi 

"Paste" jewelry takes on cdded sparkle if 
ruky -like electronic light is added. This 
simple two transistor circuit gives cat 
flashing red eyes. Circuit and batteries 
are inside the young lady's shoulder bag. 

Here's an interesting application for the 
light emitting diode (LED). Because 

of fast turn -on time and long life, they are 
used mostly in digital equipment as an indi- 
cator or card reader. These tiny red or green 
dots of electronic light can be used in un- 
sophisticated circuits for toys, jewelry, or 
other eyecatching Objects that's sure to de- 
light the younger set. Here are some ideas 
for easy -to -build electronic circuits with a 
tricky twist or two that shows off your 
handywork. 

Lady's Handbag. The easy way to start 
is to have lots of room for the electronics 
and battery. The small metal cat ($1.59 in 
the drug store) gets two LED's implanted 
as eyes. The simple circuit makes the eyes 
blink. Secured to the side of a handbag 
with epoxy, only the cat is seen while the 
electronics are hidden inside. 

Toy Firetruck. Any small model car can 
be wired up with a pair of LED's in place 
of the headlights, stoplights or -as in this 
case -under a small red beacon. Choose a 
car big enough to hide the battery and the 
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Pendantt owl ,poses greater problem for 
circuit and battery !placement. Author 
added hollow log perch, mounted cir- 
cuit inside, and connected long chain. 
Battery is good for many hours of use. 

circuit, but not too large to lose the scale 
of the small LED's. 

The Owl. To make a broach or other 
small jewelry takes more skill and some 
patience. My owl is hardly a masterpiece, 
but it is unique since everyday owls have 
yellow eyes and this one has red. The prob- 
lem was where to put the batteries. More 
expensive camera type disk batteries could 
be used. Some cells are too bulky to hide 
behind the broach, so I decided the owl 
had to sit on a tree with the whole thing 
hanging from a chain instead of just being 
pinned on. My teenage advisors agreed, "It 
would be cool!" 

To construct the perched owl, a two -inch 
piece of driftwood was hollowed out, then 
cut lengthwise and glued on the owl. The 
log contains the batteries and electronics 
hidden by a covering of black felt material 
on the back. The felt is held in place with 
a rubber cement so it can be easily removed 
to change the battery. There was no place 
left for a switch, so two small wires have to 
be twisted together to start the owl blinking. 
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HANDICRAFT BLINKER 

Readers who like this idea can find many 
better ways to make blinking jewelry a new 
handicraft. 

The Electronics. It is simple as apple pie! 
There's an astable multivibrator to control 
flashing that consists of very few compo- 
nents. Two LED's are used instead of the 
collector load resistors. You should include 
a 0.001 uF capacitor to eliminate unwanted 
HF oscillations if long wires are used for the 
LED's (the eyes.) On the other hand, if 

. this capacitor is omitted, the blinking is 
more random, creating a special effect. 

Build the circuit on a small piece of perf- 
board. Then try to change the value of the 
electrolytic capacitors and /or resistors. Fi- 
nally, disconnect C3 and see what happens. 
During construction and testing, always con- 
nect the LED's with the same length of wire 
that will be used in the final version. After 
the circuit works to your specifications, try 
to make it as small as possible even by omit- 
ting the perf- board. Use stiff wires and tape 
or glue to avoid shorts. 

Almost all NPN transistors can be used 
with a minimum beta of 150. The handbag 
is easy. Try the other ideas only if time 
and patience are no problem. Some little 
or big girl's eyes will light up, if not blink, 
for a special gift like this. 

umuuuuunuunuunnnnunmuunmumunumuumimumuum0°u°°°°° 
0mnunnnnuunwuuuuauuuuunnnuummuuuuuuuuunnuuunuuuunnuuuuuunnunnuuununug 

R3 on st 
I 

PARTS LIST FOR WINK CIRCUIT 
BI-3 -V A cells (2) 
Cl, C2 -22 uF, 3 to 6 VDC electrolytic capacitor 

(try values from 20 to 60 uF) 
C3 -.001 uF, 30 V disc capacitor 
Ll, L2 -Light emitting diode (HEP -P2000 or 

Motorola MLED600 which are large red plas- 
tic units that light red; or HEP -P2001 or 
MLED -50 which are small clear plastic units 

that light red) 
01, Q2- Transistor, audio NPN (Motorola 

MPS6515, HEP -728, or equiv.) 
Rl, R2- 100,000 -ohm, % -W resistor 
R3- 100 -ohm 1/2-W resistor 
S1 -Slide or toggle miniature switch, SPST 

Misc. -Battery holder, hookup wire, solder, 
epoxy glue, etc. 

nuunnuuuumuuunuuuuunnuuuumnunnnnmunmuunuuuuummummumunim°umuuwuuunumuunuunnuuuunnuumuuuuuuuuunumumnuunumunnumuum 

Small toys are a good place to start. A blink circuit in Junior's racer adds realism. 
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ek Ios into a 

MITS 1440 
calculator kit 

Considering that it's possible to purchase 
electronic calculators for under $60, we 
wondered what there was about the MITS 
1440 calculator priced at $199.95 in kit 
form ($249.50 wired) that justified its price 
tag. Now that we've built and used the 
1440, we know what it has going for it -a 
host of extra features that will outclass 
run -of- the -mill calculators. And it's partic- 
ularly well suited for students, technicians 
and engineers. 

What Do We Mean? The average calcu- 

An electronic tool for the 
serious experimenter, student, 

technician and engineer, this 
MITS 14 -digit Model 1440 

calculator has light emitting 
diode readout, memory, square 

root and more including LSI 

integrated circuits to keep 
the cost and complexity down. 

For more iinformation about 
the MITS 1440, circle No. 66 
on the Reader Service Page. 

lator is what is termed a four function 
device; it will add, subtract, multiply and 
divide. Specifications for the four function 
calculators often include a host of im- 
pressive features, which when boiled down 
simply means it can do chain calculations 
such as1 + 2 x3 --4 =2.25. 

But chain calculations are the whole bit. 
The four functions cannot do problems such 
as (1 x 2) + (3 x 4) = without you 
either carrying same numbers in your head 
or writing them down. Nor can these four 
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@/@ MITS CALCULATOR 

This main circuit board contains a 
power supply and the LSI ICs used for the 
arithmetic calculations, input, readout, 
and memory functions. Unit operates on 117V 

function calculators handle square roots, 
and square root is an important and vital 
part of many engineering and electrical 
formulas. Finally, many if not almost all 
low -cost calculators have a total of 8 digits 
in the readout, and often only six. 

Almost Double. The fourteen place MITS 
1440 calculator, on the other hand, in 
addition to the four standard functions, 
provides up to seven decimal places, has 
automatic squaring and square root, a 
memory, a constant multiplier, a sign ex- 
change and a problem exchange (such as 
1/2 exchanged for 2/1, a vital feature when 
the calculator is equipped with square root). 
Also, the 1440 has individual clear keys for 
total clear, clear entry and clear memory. If 
you make an error in entry you need only 
clear the entry, all other programming re- 
mains. This contrasts to the low -cost calcu- 
lator which clears everything when an error 
is made, requiring total recalculation of the 
problem. 

Completely assembled push- 
button keyboard cuts assem- 

bly time to only about 3 hours. 
All keys with an M are associ- 

ated with the memory -MR 
is for memory read, MC is for 

memory clear. The D key 
allows you to set the number 

of decimal places. Push D 
and 2 to figure in $ and ¢. 
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Memory Storage. The memory is a vital 
part of the 1440. Any readout can be stored 
for future use, and the memory total can 
be added to, subtracted from, or pulled out 
for use by depressing the proper key. For 
example, consider the problem (1 X 2) + 
(3 X 4). First, compute 1 X 2 = 2. The 2 
is stored in memory by pressing the M+ 
key. Then continue with 3 X 4 = 12. The 
12 is entered in memory by pressing the 
M+ key. Pressing the MR (memory read) 
key produces 14. Similary, if the problem 
were (1 x 2) - (3 X 4), the 12 would 
be subtracted from the memory total by 
pressing the M- key; the readout answer 
would be -10. 

To permit full agebraic solutions, the 
1440 also has a sign exchange key so a 
number can be entered as + or -, so the 

. answer can be algebraically correct. As an 
example, -5 X -5 = +25, while -5 X 
+ 5= -25. 

Decimal Placement. Any number of deci- 
mal places up to seven can be set by press- 
ing the decimal key and one numerical key 
representing the number of desired decimal 
places. Pressing 2 moves the decimal to two 
places, pressing 3 provides 3 decimal places, 
etc. Because the total readout capacity is 14 
places, utilizing the full seven place decimal 
creates no problems, as seven non -decimal 
digits remain. 

if your calculations overload the 14 digit 
capacity of the 1440, a fifteenth display 
indicates an "E" for error and the calcula- 
tor locks up. You don't have to worry 
whether the displayed numerals are incor- 
rect; you know they are correct as long as 
no "E" is displayed. 

We could describe many other unusual 
features and functions, but space is short; 
just note that any problem, if it can be 
handled by any of the four standard func- 
tions, a constant, a memory and /or a square 
root, can be handled by the 1440. Actually, 
it's close to an electronic slide rule (models 

(Continued on page 102) 
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CB coffee break 
THIS ISSUE'S COLUMNIST -JULIAN S. MARTIN, KMD4313 

No Need To Fail. Popkin's first law of com- 
munications states that "Electronic equipment 
will fail when most urgently needed." Though 
most philosophers and soothsayers generally 
take the tack that "if something can fail it 
will," only Popkin-of all the popular sooth- 
sayers -had practical experience with electronic 
communications equipment; hence, he knew for 
certain that anything will fail when most 
urgently needed. He did not sit around waiting 
for the failure to happen; he expected it as 
soon as he threw the power switch. 

The importance of Popkin's First Law 
was realized at a recent CB coffee -break I 

chanced to stumble upon at our local state 
park. Just about every CBer was trying to 
outdo the others with horrendous stories of 
road mishaps for which they could raise no 
assistance through a shout on channel 9. Each 
had a tale of woe of how his rig couldn't raise 
a station booming in at "twenty over nine," or 
how the receiver conked out, or how the SWR 
indicator pinned just as he hit the PTT switch. 
You name it and some CBer had faced the 
problem. 

Now if there is one thing I know for certain 
it's that CB gear is generally three or four 
notches better in construction and reliability 
than the average run of the mill consumer 
equipment. CB gear just doesn't break down 
all by itself. Popkin's First Law usually applies 
to CB only if someone has helped it along by a 
shoddy installation. So, armed with this knowl- 
edge of the ages. I joined into the crying -towel 
session and offered to prove- through a quick 
inspection of the mobile installations -that the 
equipment failures were caused by poor in- 
stallation rather than poor equipment. 

Though most CBers will defend their tech- 
nical competence to their last breath, a few 
were willing to have someone inspect their 
cars to look for poor workmanship, rather 
than extol the virtues of the CB installation. 

The first car turned up a beautiful installa- 
tion, everything rigidly mounted to the floor; 
except, the rubber floor mat had folded through 
the holes drilled in the driveshaft tunnel and 
had insulated the mounting screws from the 
car ground. The nuts under the car were tightly 
clamped against the undercoating, which is an 
insulator. There was no chassis ground; the 
rig's entire electrical ground was carried through 
the antenna's coaxial cable shield which was 
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hanging by a thread. Under full transmit load, 
the transceiver was getting a big 8 VDC. This 
rig was getting enough juice to receive, but 
barely enough to equal a walkie- talkie's out- 
put. But on a test bench, with an AC power 
supply, it checked out just great. 

Next case was an installation made 5 years 
ago. Everything checked out just fine -good 
receive and power output, but the modulation 
was mush. According to the user, he had re- 
placed endless modulator tubes, and even had 
a test signal run through the mike input. 
Everything always checked out, but he had 
trouble making himself understood when his 
signal faded to S8. I simply grabbed a matching 
mike from anther mobile and voila, the mush 
vanished. Seems this CB'er lived near the ocean 
and left his car on the streets all year. CB 
mikes are moisture resistant but not forever; 
when the signal turns to mush the first step is 

to borrow a mike from someone else and try it. 
The brother with the pinning SWR meter 

was an easy case. His body -mounted antenna 
was positioned way back on the fender,.pear the 
bumper. To avoid damage to the coax by a 
tool box, he very neatly folded the wire deep 
down into the fender's well, producing a 3/4- 

in. diameter bend in the center conductor 
where it connected to the base of the antenna. 
Vibration had broken the wire under the in- 
sulation. When the car was pitched heavily to 
the right the connection opened. When our 
friend had tried to call for assistance on 
channel 9 he was pulled over on the right 
shoulder of the road, and he had no antenna 
connection. But when he was parked on his 
driveway and checked the wire with an ohm- 
meter he got solid continuity. The moral? Don't 
get so neat you cause strain on a component. 

Another CBer complained of intermittent 
operation at night, never during daylight. In- 
spection showed he had connected the trans- 
ceiver's power supply to the instrument side of 
the instrument voltage regulator. Something, 
which was used only with the lights on. was 
also at the same tie point and the regulator 
would try to shed the excess load by cutting 
out. This guy's car was loaded down with just 
about every piece of optional "add -on" you 
can imagine -all user installed, and all of it on 
the regulator because he wanted a "steady 
voltage supply ". Y'know, it took an hour to 
convince him to connect equipment to the bat- 
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@/® COFFEE BREAK 

tery the way the equipment manufacturer 
suggested. 

Then there was the mobiler who quit smok- 
ing. He had no need for the cigarette lighter 
so he figured he'd use the lighter's socket as a 
power take -off for the CB rig. After years of 
puffing the weed, the lighter's center contact 
was covered with gunk from burned cigarette 
ashes. The power adaptor was barely making 
contact; as he drove, the contact would make 
and break causing a flutter on the transmitted 
signal. During receive the discharge of the 
filter capacitors would take up the light power 
supply loading of the receiver, so there was no 
receive flutter. 

A more difficult problem was the mobile rig 
that kept blowing power transistors. Seems this 
CBer suffered from two bits of screwed -up 
technical expertise. First, he believed the CB 
rig put a heavy drain on the car battery. 
Secondly, he wanted a "little more" power 

output -like 10 watts. Now solid state rigs 
can run off a car battery for hours on end with- 
out putting a noticeable dent in the battery's 
capacity. A heavier charge is the last thing in 
the world a battery needs, but this "expert" 
readjusted the battery charging regulator to 
provide a higher voltage from alternator to 
battery -like almost 17 VDC. And the same 
17 VDC was powering his CB rig rated for 
a nominal 13.8 V. Get the picture? Overvoltage 
equaled burned out transistors, frequent bat- 
tery replacement, and oh yes, this CBer sheep- 
ishly admitted he ran through a lot of auto 
lamps. Otherwise he had a very nice installa- 
tion. 

I turned up several other examples of poor 
installation techniques which created an overall. 
impression of defective equipment, rather than 
defective installation. It's like I said, with CB 
gear, Popkin's First Law needs a little help 
from the user. 

Nice thing about CBers though, even when 
you point out their mistakes they still break 
out the six -pack. Nicest coffee -break I ever 
attended. 

MICROWAVES MONITOR THE DIFFERENCE 
A newly constructed chamber that stops 

radar signals from bouncing around is helping 
General Motors' engineers to develop an ex- 
perimental radar -sensing system for automo- 
biles. The facility at GM Research Laboratories 
is called a microwave anechoic (echoless) 
chamber. It provides a nearly perfect environ- 
ment for automotive radar studies and rep- 
resents the latest technological advancement in 
a continuing GM Research radar development 
program which was begun in the mid -forties. 
The concept of a radar -sensing system built 
into the front end of a car involves the trigger- 
ing of a light or buzzer when a driver gets 
dangerously close to another car. 

The chamber drastically reduces unwanted 
radio frequency (RF) energy in a frequency 
range thousands of times higher than the 
standard AM radio broadcast band. Inside walls 
are completely lined with a carbon latex im- 
pregnated polyurethane foam which converts 
all incident RS energy into heat. This chamber 
will reduce unwanted signals by about 35 deci- 
bels, or to 0.03% of their original value. In ef- 

This newly-constructed facility is called a micro- 
wave anechoic ( echoless) chamber. It is lined with 
polyurethane foam which converts all incident radio 
frequency energy into heat, thus providing a nearly 
perfect environment for automotive radar studies. 
Bob Miller of GMR's Electronics and Instrumentation 
Department is shown here demonstrating the equip- 
ment to GM secretary Sharon Slipek. 

64 

fect, any signal present is a signal we generate 
and control. 

A suitable radar -sensing system operating 
from the front end of a car would keep track 
of the distance between the car in which it 
was installed and the car ahead and monitor 
the rate at which the cars are closing. Also, it 
would trigger a warning device which will allow 
the driver to take evasive action if the cars are 
getting too close for comfort and actuate a 
dynamic passive restraint system (such as an 
air bag) if a collision is imminent. 

While such a system is not around the corner, 
the anechoic chamber work could hasten its 
development considerably. 
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You're on top when you... 

It puts the North Pole in your back yard 
by Herbert 

IT HAPPENS ALL THE TIME. Every ham and 
SWL finds a heck of a lot of .reasons for 

wanting to know the direction and distance 
from his home to some other place on this 
planet earth. A ham will need the beam 
heading, for example, to rotate his cubical 
quad for best results in a QSO with some 
Zed Ell down under. Or suppose you're 
prowling the 19 meter band and pick up a 
signal showing heavy polar flutter. You want 
to know who might be coming over the top 
of the world. Well, shucks, you know the 
many reasons for wanting a signal bearing 
just as well as I do. 

Now it's fairly common knowledge that 
a flat map doesn't tell us radio types very 
much that's useful. That old Mercator pro- 
jection just doesn't have it. There are several 
other projections that try to remedy the 
faults of the Mercator, but they introduce 

L. Foster 

troubles of their own. You just gotta have a 

globe. What isn't so commonly known is 

that the globe you buy, as it comes glisten- 
ing from its factory carton, can be improved. 
With a little body and fender work, the globe 
can be made to tell its secrets more easily 
and more directly. You can do the job with 
ease. 

Start. First, of course, you need a globe. 
What you're going to do is remove the thing 
from its mount, and remount it with your 
own QTH (home) on top of the world. 
Since that's where we'd all like to be any- 
way, the whole idea takes on added appeal. 
While almost any old globe can be used 
here, things will go a little easier if you get 
a certain type to use as raw material. The 
kind that's easiest to handle is a globe fash- 
ioned from a sphere of heavy grade card- 
board. The surface will be hard. shiny. 
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 I YOUR WORLD GLOBE 

brightly colored, and heavily lacquered. But 
under all that war paint is plain old card- 
board. It'll usually be mounted on a semi- 
circular arc of metal which, in addition to 
holding the globe up, serves as a semi -me- 
ridian. The semi -meridian will be altered to 
provide a mounting point for each of the 
poles on the globe. A pin through the spot 
on the globe representing the North Pole 
and another through the South Pole fasten 
the semi -meridian to the sphere. This vari- 
ety of globe is the cheapest type, anyway, 
and some loot will remain for nonessential 
items like milk for the baby, shoes for the 
kids, or perhaps a second dress for the 
XYL. 

Play Atlas. Having obtained your globe, 
you are all set to do the simple modification. 
If your globe mounts with a pin, just grab 
the pin with pliers. Hang on tightly, and 
pull firmly, while rotating it to the left. It'll 
come right out, unscrewing on a deep spiral 
thread that makes perhaps one full turn 
around the solid body of the pin. Do the 
same thing at the South Pole, and your 
globe will be free of its mount. The lug 
mounting type is even easier. While press- 
ing down on the North Pole with one hand, 
lift up on the end of the semi -meridian. The 
thing will give enough to lift the lug right 
out of the North Pole hole. Next push the 
sphere to one side, and lift it off the South 

Pole lug. It's just that simple. 
Next, you'll drill two new holes in the 

sphere for the remounting part of the job. 
One hole will be drilled through your QTH, 
and the other will go through the spot on the 
globe directly opposite the place where you 
do your dial twiddling. Eggheads call this 
the antipodes. 

To find the place for your second hole, or 
your antipodes, a little arithmetic comes in 
handy. Take a map that shows your home 
town and note the approximate longitude 
and latitude. Figures taken from a map of 
your state, or similar geographic area, if 
you're located outside the U.S., will be close 
enough for our job. If you happen to have 
a good world atlas, simply look up your 
home and the coordinates will be shown 
directly. That nails down the first hole. Fig- 
uring the longitude and latitude for the other 
hole is where the arithmetic comes in. 

You'll subtract your longitude from 180 
degrees, and take the remainder in the op- 
posite direction as one coordinate of your 
antipodes. Your latitude, also taken in the 
opposite direction, is the latitude of that 
second spot. 

Now In English. The easiest way to ex- 
plain how all this goes is to take a specific 
example. So consider the case of a SWL 
who lives in Hastings, Nebraska. Why Hast- 
ings, Nebraska? Well, for one thing, it's rea- 
sonably close to the center of the country. 
The numbers we wind .up with will be at 
least vaguely like the numbers you'll get 

(Continued on page 105) 

A simple twist of the wrist (left) removes the globe from its mounting; it's the first 
step of a procedure to give you immediate access to world locations and distances from 
your home. Center photo shows approximate location of new "South Pole" in Indian Ocean. 
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e% checks out 
a 3 -band scanner... 

Regency's TME- 16H /L /U 
THIRTY YEARS AGO virtually all the public 

safety radio services combined were not 

enough to fill a small bit of the frequency 
spectrum just above the broadcast band. 

Today, however, there are so many services 

using two -way radio that we are fast running 

out of frequencies. First the low band (30- 
50 MHz) jammed up, then the high band 
(148 -174 Mhz) and, finally, we're pushing 
operations into the UHF band (450 -470 

MHz). There's such a shortage of available 
frequency spectrum that communities can 

no longer group their services within a 

given band, such as all fire and police on 

the low or high band. Today, you will find 

that local public services utilize all three 
bands, and the old- fashioned single -band 
"police" receiver just can't hack it. 

Even two -band monitoradios are hard 
pressed to keep up with all the action; even 
if the local fuzz and firefighters are on the 
low and high bands, their walkie- talkie 
operations might be up on UHF. 

So, to keep up with all the action, there 
are three -band monitoradios such as the 
Regency Model TME- 16H /L /U. 

Round -Robin Reception. The Regency 
Monitoradio is one of the new breed known 
as a "scanner ", meaning that the receiver 
automatically switches from frequency to 
frequency (channel to channel) until it finds 

one in use. It locks to the in -use station as 

Coaxial lacks for outdoor an- 
tennas are located on rear apron 
while individual whip antennas 
for VHF (Hi -Lo) and UHF bands 
screw -in through top of cabinet. 
A 3 -band scanner covers all the 
action, this one has 16- crystals. For 
more information from Regency 
circle No. 70 on pages 17 or 103. 
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long as the station is on the air. When the 

station ends its transmission the scanning 
resumes until it finds another station trans- 
mitting. 

Regency provides full VHF Lo, VHF Hi, 

UHF coverage through the use of two front - 
end modules. One front -end covers only the 

low and high bands through 8 crystal sockets 
and associated jumpers that are arranged in 

two parallel rows. Either a low or high band 
crystal can be installed into a socket; an 

associated jumper is plugged into a match- 
ing pin. In this manner, any VHF Lo, VHF 
Hi crystal intermix is possible; for example, 
crystals 1 to 4 might be low band with 
crystals 5 to 8 high band, or crystals 1, 3, 

5, etc. can be high band while crystals 2, 

4, 6 are low band. 
The UHF front end also has 8 crystal 

sockets; all must be used for the UHF chan- 
nels. Crystal sockets in the VHF Lo, VHF 
Hi tuner are designated as 1 through 8. The 
crystal sockets in the UHF tuner are desig- 
nated 9 through 16. 

A Regency TME- 16H /L /U Monitoradio 
is housed in a wood -grain metal cabinet 
13 -in. W x 4 -in. H x 85 /s -in. D. It is sup- 
plied with two telescopic antennas (VHF 
and UHF) which attach through the top of 
the cabinet. Individual coaxial connectors 
are provided on the rear apron for outdoor 
antennas. A remote speaker terminal and 

VHF ANT REMOTE SPK UHF ANT AC POWER 

Cri 
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3 -BAND SCANNER 

SCAN 
CONTROL 

INTERNAL 
SPEAKER 

HI -LO VHF 
TUNER 

POWER 
TRANSFORMER 

Eight crystal sockets are located in each 
of the two front end modules. The first 8 
are shared by the Lo & Hi VHF front end, 
and those remaining are exclusively for UHF. 
Scan control area uses Integrated Circuits 

power cord socket are also provided on the 
rear apron. 

Action Controls. The front panel contains 
linear -slider squelch and volume controls 
plus two banks of push switches, many of 
which are not usually found on scanners. 
First, there are two rows of 8 switches, each 
with associated signal lights; these are the 
channel selectors and indicators. Switches 
1 through 8 select the 8 crystals -in the VHF 
tuner; switches 9 through 16 select the crys- 
tals in the UHF tuner. 

Then there are pushbutton switches for 
power, scan/ manual and channel selector. 
When the scan /manual switch is set to scan. 
the unit automatically scans only those 
channels punched up by the channel selec- 
tor buttons. The matching signal light shows 
which channel is being received at a given 
instant. When the unit is set to the manual 
mode, pressing the channel selector button 
causes the receiver to select the next chan- 
nel. The receiver stays locked to the selected 
channel until the channel selector is again 
depressed. 

Finally, there is a row of pushbutton 
switches labeled HI, LO, HI /LO, UHF and 
ALL. These buttons determine which chan- 
nels are scanned. The HI button scans 
channels 1 to 4 regardless whether low or 
high band crystals are installed. The LO but- 
ton scans channels 5 to 8, again, regardless 
what crystals are installed. The HI /LO but- 
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ton scans channels 1 to 8. The UHF button 
produces scanning of channels 9 to 16, and 
the ALL button produces scanning of chan- 
nels l to 16. Any channel selector not 
punched up is not scanned. It takes ap- 
proximately 1 second to scan all 16 chan- 
nels. 

Performance Check Out. On the low 
VHF band, the sensitivity for frequencies 
inside a 3 MHz bandwidth was nominally 
0.5 uV for 100 percent copy. On the high 
VHF band, frequencies inside a 12 MHz 
bandwidth had a sensitivity of 0.8 uV worst - 
case. On the UHF band, frequencies inside 
a 12 MHz bandwidth had a worst -case sen- 
sitivity of 0.9 uV. If you plan to utilize fre- 
quencies outside the factory tuned band- 
width, the front end(s) must be realigned 
for maximum sensitivity. This is tpyical of 
scanning monitors. 

With both tuners fully loaded with cry- 
stals, there were no spurious responses or 
other forms of interference to the received 
signals. The sound quality of the built in 
speaker is crisp and clean, with no micro - 
phonics caused by vibration or even tapping 
the cabinet itself. 

Lo and Hi VHF band crystal operation is 
selected by a mini -plug that connects to 
either of two pins associated 
with a crystal socket -sets 
scanner to desired Hi- 
Lo VHF band intermix. 

Summing Up. The Regency THE -16H/ 
L/ U Monitoradio is a "hot" performer that 
takes you where all the action is. 

For additional information circle No. 70 
on the Reader Service Page. 
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Take the guess work out 
of her job by building our 

Box Simple to operate - 
she buzzes, you switch, 
it blinks, she winks! 

by James A. Fred 

How 
many times has your secretary blun- 

dered into your inner sanctum when she 
was better off visiting the water cooler? 
Well, not my secretary, she can barge in any 
old time. And so could you, if you looked as 
good as she. But then, there are times you 
really don't want to be disturbed. You may 
have a visitor already in the office, or you 
may be on an important call, or you may 
just have your feet on the desk taking a five - 
minute break to calm your nerves. Contrary- 
wise, you may welcome a visitor because 
you want interruptions. The problem is that 
the person on the outside does not know 
your wishes from the inside. 

To alleviate this condition I designed a 
three -lamp system that the busy executive 
can use to notify the caller or his secretary 
by an illuminated message, what his wishes 
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are. For example: the three messages could 
be, "You May Enter ", "I Am Busy ", and 
"I Am Not In ". The first message is self 
explanatory, the second implies that he will 
be available in a few minutes and the third 
message tells the caller to come back in an 
hour or two. 

Simple? It sure is. Read on and you'll get 
all the facts for this simple inter -office com- 
municatL.r. We call it -the Status Box! And 
it means status for almost everyone. The 
swinging teener could install one for privacy 
in his or her room. Your darkroom sure 
could use one, and the housewife would like 
one at the front door to read: "Walk In ", 
"Just a Moment ", and "Beat It or I'll Call a 
Cop "! In fact, any message selected from 
several can be stenciled on the Status Box. 
And three is not the limit. You may require 
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STATUS BOX 

4, 5 or more. You decide on the limit. 
Here's How. All the components for the 

Status Box are housed in two aluminum 
boxes. One box rests on the executive's desk. 
The other box is mounted on the outside 
wall near the office door or on the secre- 
tary's desk. The outside box contains a push- 
button, three lighted messages, a 9 -volt bat- 
tery, and a five -screw terminal strip. The 

TERMINAL 
STRIP 

inside the office. The executive (that's you) 
then slides a switch to the proper message 
and an indicator light comes on as a remind- 
er to the executive.The callef then knows 
what to do to comply with the lighted mes- 
sage on the outside Status Box. If the ex- 
ecutive leaves his office, he slides the switch 
to "I Am Not In" before he leaves. When 
he returns he is reminded by the indicator 
light to cancel the message. 

The indicator lamps are low- current types 
that operate well on 9 volts. The mercury 
battery is commonly used in small transistor 

Suggested 
messages may 
not fit your re- 

quirements. Just compose 
your own. Discourage a door - 

to -door salesman with "Cops on Way" 
after trying "Not Today, Thanks" and "We 

Don't Want Any." Sonalert replaces the doorbell. 

inside box contains three slide switches, 
three indicator lamps, a Sonalert, and a five - 
screw terminal strip. The two boxes are con- 
nected with a five -wire cable. 

When a visitor approaches the door, they 
push the button and the Sonalert sounds off 

.y 

TERMINAL. 
STRIP 

radios. The Sonalert was chosen because it 
operates well on 9 volts and uses very little 
power. It has an attention getting tone loud 
enough for the average office. The message 
lights are the minimum size that will allow 
lucid messages to be put thereon. However, 

PARTS LIST FOR STATUS BOX 
B1- Mercury battery, 9 V (Mallory TR146X, or 

equiv.) 
D1 -1N34 diode, or equiv. 
f1- 16 -10 -V, low -drain light bulbs (Sylvania 

10ES8, Allied 937 -3775, or equiv.) 
6-Lamp sockets for IOESB above (Sylvania 

30152 -0, Allied 937 -6150, or equiv.) 
3 -Lense for socket above, red, round (Sylvania 

30160 -0, Allied 937 -6160, or equiv.) 
3 -Lense for socket, above, white, square (Syl- 

vania 30173 -0, Allied 937 -6173, or equiv.) 
S1- Pushbutton switch, DPDT (Mallory 1016 or 

equiv.) 
S2, 53, S4 -Slide switch, SPST 

X1- Sonalert signal device (Mallory SC628, 
Allied 854 -6502, or equiv.) 

1- Chassis box, aluminum, 5% x 3 x 2%-in. 
(Bud CU2106A, Allied 736 -3639, or equiv.) 

1- Chassis box, aluminum, 5 x 2% x 2% -in. 
(Bud CU2104A, Allied 736 -3637, or equiv.) 

1- Battery holder (Keystone Electronics 79, or 
equiv.) 

1- Battery connector (Keystone Electronics 72, 
or equiv.) 

2- Terminal strip, 5 screw posts 

Misc.-4 rubber feet, solder, hook -up wile 
hardware, panel decals, etc. 

fm1011111111111111101111ufi 
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TERMINAL 
STRIP 
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TERMINAL 
STRIP 

et 

A look inside Status Box reveals very little! Wiring diagrams (below) of actual units (above) 
show how simple electrical wiring of Status Box actually is. A 5 -wire cable connects boxes. 

feel free to make substitutions. 
The messages are formed by applying 

press -on letters to the lamp lenses. The 
lenses are translucent white plastic and are 
so slick the letters won't stick to them. Secure 
a piece of wet or dry abrasive paper and 
rub the lenses face down on the paper until 
the Tense has a uniform frosted appearance. 
The press -on letters are then applied and 
adhere very well. 

Building lt. The first step in the construc- 

INSIDE UNIT 

tion is to lay out and make the holes in the 
aluminum box. If you have a well equipped 
workshop, the round holes should present 
no problems, however, the rectangular holes 
for the slide switches, terminal strips and 
message lights are difficult. For these holes, 
drill a number of small holes around the 
inside of the layout lines. File the holes to 
the finished size with square and flat files. 

After the basic box preparation is finished 
(Continued ou page 100) 

OUTSIDE UNIT 
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RCA Institutes Home Training may be 

your pest investment 
fora rewarding 
career in electronics 
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LEADER IN ELECTRONICS 
I TRAINING 

or over half a century, RCA Insti- 
tutes, Inc., a subsidiary of RCA, has 

seen a leader in resident school tech- 
nical training in electronics. For many 
years, it has offered home study train- 
ing in electronics. 

zRCA AUTOTEXT TEACHES 
ELECTRONICS RAPIDLY, 
EASILY 

Beginner or refresher, AUTOTEXT, 
RCA Institutes' own method of pro- 
grammed Home Training will help you 
learn electronics rapidly, easily. 

3 WIDE CHOICE OF CAREER 
PROGRAMS 

Start today preparing for an electron- 
ics career. On the attached card is a list 
of "Career Programs," each of which 
starts with the amazing AUTOTEXT 
method of programmed instruction. 
Look the list over, pick the one best 
suited to you and check it off on the 
card. 

4 SPECIALIZED ADVANCED 
TRAINING 

For those already working in electron- 
ics or with previous training, RCA In- 
stitutes offers advanced courses. You 
can start on a higher level wihout wast- 
ing time on work you already know. 

5 PERSONAL SUPERVISION 
THROUGHOUT 

All during your program of home 

study, your exams are reviewed and 
your questions are answered by RCA 
Institutes instructors who become par- 

%W. 

sonally 

m- 

sonally involved in your efforts and 
help you over any "rough spots" that 
may develop. 

6 HANDS -ON TRAINING 

To give practical application to your 
studies, a variety of valuable kits are 

included in many programs. In RCA's 
Master TV /Radio Servicing Program, 
you will actually build and keep an all 

solid -state black and white TV set, and 

a color TV set. You also construct an 

oscilloscope which is yours to keep 

and use on the job. 

7 FCC LICENSE TRAINING - 
MONEY BACK AGREEMENT 

Take RCA's Communications Career 
Program -- or enter with advanced 
standing and prepare immediately for 
your 1st, 2nd, or 3rd class FCC Radio 
Telephone License examinations. RCA 
Institutes money -back agreement as- 

sures you of your money back if you 
take, and fail to pass, the FCC exami- 
nation taken within 6 months after 
completing the course. 

8 CONVENIENT PAYMENT PLANS 

You get a selection of tuition plans. 
And, we are an eligible institution 
under the Federally Insured Student 
Loan Program. 

9 RCA INSTITUTES IS FULLY 
ACCREDITED 

RCA Institutes is licensed by N.Y. 
State and is accredited by the Accred- 
iting Commission of the National 
Home Study Council. Its courses of 
study, faculty and instructional facili- 

ties are approved by the State Educa- 
tion Department. In addition, all RCA 
Institutes courses and programs re- 

quire the approval of the RCA Insti- 
tutes Board of Technical Advisers who 
represent various technical, research 
and educational activities of RCA Cor- 
poration. 
Approved by N.Y. State Education 
Dept. for the training of veterans. 

SEND ATTACHED POSTAGE PAID CARD 
TODAY! FREE DESCRIPTIVE BOOK 
YOURS WITHOUT OBLIGATION! 

It reply card is detached, send this coupon 

RCA INSTITUTES, INC. 
DEPT. 246 -303 -0 
320 W. 31 ST. 
NEW YORK, N.Y. 10001 
Please send me FREE illustrated career 
catalog. I understand that I am under no 
obligation. 

Name 

Address 

City 

State Zip 

Age 
:Veterans Check here D 

a 

RC,' 
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In the Master TV/Radio Servir.na Pro- 

gram. you build and keens the c,ll sohd- 
state black and white TV set, the color 
TV set, the osclloscopeand the multi - 

meter shown above. 
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The Captain will get 

The harmless suitcase (above) is the carrier 
for a submachine gun and bomb (below) as 

x -rays indicate. Contents were simulated. 

The airport is busy, passengers jam the 
entrance ramp for a large jumbo jet on a 

holiday weekend, yet one man carefully 
checks each piece of luggage for dangerous 
contraband. In an instant he can spot a re- 
volver, home made -bomb, any gadget a hi- 
jacker could possibly use. He sighs a relief 
as the final check is made seconds before 
the last passenger boards the plane. And all 
the credit goes to a new x -ray device which 
gives an instant positive image (black on 
white) of the contents of sealed packages, 
handbags, luggage, just about anything that 
can be carried or loaded onto an airplane. 

The x -ray was the brain child of Dr. 
76 

A peaceful application for the new x -ray 
technique offers industry a chance to 
quality control electrical parts. Try to 
find missing wire in circuit breaker (right). 

Ranby who works for a leading English 
electronics firm. The x -ray plate works on 
the electrolumescent principle and has sev- 
eral advantages over the standard x -ray. The 
plates, which are portable and which need 
no processing, may be used in any existing 
x -ray apparatus. At the present time they 
are not suitable for medical use, as about 
four times the normal safe dose of radiation 
is required to produce an image. However 
Dr. Ranby's team is working this problem 
out at present. 

Dr. Ranby said that he could forsee this 
positive instant image plate being used in 
the industrial as well as law enforcing 

ELEMENTARY ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


you there because... 

SNOOPER FOILS SKYJACKERS 
S PP EVAPORATED 

ELECTRODE iiiiiiii i i m . 
ZnO \\\\\\ 

GLASS-SUBSTRATE- 

Dr. Ranby (left) and associate flex the ply - 
able x -ray plate. Cross section of plate 

(above) must be viewed in subdued light. 

-SEALING 
LAYER 

PHOSPHOR 
LAYER 

TRANSPARENT 
ELECTRODE 

The next time you climb aboard a jumbo jet, 
rest easy knowing that everything is being 

done to limit unauthorized trips to Cuba. 

fields. They can be used to check the circuits 
in the engines of aircraft prior to take -off 
without having to strip the engines. 

The plates are simple to use. The object 
wanted to be "looked into" is placed on a 
standard x -ray baseboard. The plate is 
placed under it and the exposure is made. 
The exposed plates are then connected to an 
electric current of direct current between 
100 and 200 volts, 50 -60 Hz. By increasing 
the voltage the contrast of the image, which 
lasts for about 30 minutes, can be changed. 

Another feature of the plates is that they 
can be used time and time again. All the 
operator has to do is to expose the plate to 
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an infrared lamp for a minute or two. This 
wipes the surface clean of the image for re- 
use. A plate lasts for around the 1,000 
uses -quite cheap considering the cost of 
about $2.50 per square inch. 

The plates are made of two substances-. 
glass and plastic. It is the plates coating of 
chemicals that infact produces the image. 
The plastic versions can be bent to cover 
curved subjects- another feature that the 
standard x -ray does not have. Taking every- 
thing into account, it seems that Dr. Ranby 
has come up with what might well revolu- 
tionise the x -ray world. And Havana airport 
can return to normal procedures. 
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THE WORLD'S 

IGGEST DISH 
it tune the Aliens_ 
if any! 

The Effelsbsrg -adio telescope dwarfs 
the Eifel Mcurtcins whieh surround it. 

One operatcr at the console can rotate 
the 3200 -too dish on i -s circular azi- 

muth track, which diameter is approxi- 
mately 203 feet. The antenna is sup - 

perted by four sets of 8- wheeled bogies. 
You get an idea of its size by the heights 

of the three men near the track. 
;n ELFMMIENTARY ELECTRONICS 
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Fron the control building (left) the scientist sitting at the 
control console relies on television to see the entire structure. 

The precise time is important, too! Scientist (right) peeps 
into scope while adjusting local clocks to an atomic standard. 

The world's largest free -moving radiotele- 
scope stands not in America or Australia, 

but in the Eifel Mountains in Germany. Its 
receiving dish is so huge (100 meters -328 
ft.) that it even dwarves the surrounding 
mountainside! 

One of the biggest problems in construct- 
ing a large radio -telescope is in locating it 
where there is the least interference from 
earth -bound radio waves. This makes the 
location of the Max Planck Effelsberg 100 - 
meter Radio Telescope so perfect. The fully 
steerable apparatus is located in the Eifel 
Mountains which act as a natural shield 
cutting down a great deal of the interfer- 
ence expérienced by other giant radiotele- 
scopes such as the famous British 75 -meter 
Jodrell Bank dish. 

Over the years scientists have learned 
more from radio astronomy than from visu- 
al observations of the Universe. Visual ob- 
servations are limited largely due to the 
earth's atmosphere which blocks out detail, 
and until there con-es a time when visual 
observatories are manned outside the earth's 
atmosphere, science is leaning more and 
more on the shoulders of radio astronomers. 
Radio waves can penetrate most forms of 
cosmic dust and gas formations, giving 
valuable details about non -visual observa- 
tions at the edge and even beyond the end 
of our Earth Galaxy. 

It's On the Move. The Effelsberg antenna 
is defined as a fully -steerable paraboloidal 
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reflector, which means that it can study a 

number of radio -wave -emission frequencies 
at one time. It can therefore be pointed at 
an exact location and with the aid of its 
guidance computers, it can remain fixed on 
that point right up to the time when the 
location disappears below the horizon. In 
radio astronomy compueterisation only ap- 
plies to the data collecting machinery. 

The larger the receiving dish, the better 
the reception. Hence Effelsberg 100 -meter 
dish, being the largest -is the most recep- 
tive and exciting in the world. Radio waves 
strike the dish and are reflected to a focus 
which is 30 meters out from the center 
point of the parabolic dish. At this point all 
the receiving apparatus are positioned and 
impulses received, are fed into the computer 
banks in the nearby control building. 

The Electronics Center. This building 
houses a large curved control desk. Here 
the scientists position the dish to study the 
required area or location in space. At the 
mere touch of a button the 3,200 ton radio - 
telescope, which rides on a 64 meter di- 
ameter circular track, standing on four 
eight- wheeled bogies, moves a millimeter at 
a time. The movement is perfect without a 
judder or jolt, which might upset the deli- 
cate receiving equipment. The circular track 
is made to- such perfection that a recent 
correction of 1.1 mm was made on the di- 
ameter, at a given point. making the circle 
0.1 mm from perfect at this point. 
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BIG DISH 

Radio astronomy concerns "sounds and not 
light transmissions." A scientist (left) 

observes chart print -out of radio waves 
received from space. In the spectrum - 

conversion room (top, right) a scientist 
studies the various frequencies received 

to determine what elements and compounds 
generated the radio waves. At right, 

the telescope at work, even in daylight. 

On the control desk are several televi- 
sion monitoring screens which give the as- 
tronomer views of the dish which the eye 
cannot see. The controller looks out of a 
huge window at the radiotelescope but, un- 
less he presses his nose against the glass, he 
cannot see the entire structure, which is 
more than 100 meter tall when the dish is 
scanning the horizon. 

Vital Specs. The dish rotates in elevation 
between 5 and 94 degrees, at a maximum 
rate of 20 degrees per minute. It spins 
round on its (azimuth) circular track at a 
rate of 40 degrees per minute. And all these 
movements can be made at once from the 
control building. 

The telescope is constructed as a Gre- 
gorian reflector which means that it can op- 
erate both: prime focus work and secondary 
focus work at the same time. The focal 
length is the distance from the dish to the 
receiver which is 30 meters. To help reduce 
interference a collar was added round the 
edge of the dish. With the aid of boosters 
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the effective Gregorian focal length is 360 
meters. As the dish is a multi -beam receiver, 
the dish's surface consists of different ma- 
terials, each acting as an individual radio - 
telescope. From the center point to a 60- 
meter diameter aluminium honeycomb pan- 
els 2 millimeters thick glued to a 10 cm thick 
honeycomb base are used. The 60 to 80- 
meter diameter reflector band is made of 
what is called cassette panel aluminium, also 
2 millimeters thick. The 80 to 85 -meter 
ring is made of cassette type structure using 
perforated aluminium sheeting. 

The outer mesh is made of stainless steel 
6 mm squares -each adjustable with corner 
screws to make sure that the reception is 
perfect. The dish is fitted to two A -frame 
towers, which bring the elevation axis 50 
meters above the azimuth track. 

With the help of many different types of 
radio astronomical filters the Effelsberg 
100 -meter telescope is opening vast new 
areas of study into the formation and hap- 
penings of our galaxy and other galaxies. S 
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HU HERB 
THE AUDIO ANSWER MAN 

by Herb Friedman 

Hey Herb: I'd like to give 4- channel a try but my 
stereo rig is an inexpensive Leeds purchased at 
the local department stare. It has a record player 
but no other inputs. Have you any circuits for 
cutting in a 4- channel adapter? 

No way! But you could use a Lafayette SQA -50 
4- Channel SQ Decoder /Amplifier. This device is 

a 4- channel amp that takes drive from inexpen- 
sive receiver or amplifier speaker outputs. You 
use your original two speakers plus two new ones. 
The SQA -50 provides for SQ decode and discrete 
4- channel aux inputs. Total power output for all 
four channels is about 9 watts, about the same 
per channel as inexpensive "stereo players." Basi- 
cally, the overall sound quality will equal your 
present equipment. 

Hey Herb: The new Harman -Kardon HK -1000 
cassette recorder claims to have peak reading VU 
meters. Just what is a peak reading meter? 

In order to obtain high signal to noise ratios 
and a "loud" output signal, cassette equipment 
was referenced at O -VU record level to tape satu- 
ration -about 2% THD. The peaks of every sig- 
nal showing O -VU record level drives well into 
saturation because VU meters are damped, show- 
ing from 6 to 10 dB less than the true signal 
peaks. The cassette reference level was a stupid 
idea from the beginning, and someone should 
have thrown the standard out a long time ago. 
To avoid the tape saturation problem Harman - 
Kardon uses meters that show the true program 
level peaks (not damped) ; the equivalent "VU" 
record level is really from 6 to 40 dB below tape 
saturation and overall distortion is very low. Fact 
is, to my ears the HK -1000 turns out a cassette 
recording the equal of many good reel -to -reel 
machines. 

Hey Herb: What magnetic pickups would you 
suggest for playing matrix 4- channel records? 

Any good stereo pickup is a good matrix pick- 
up. Occasionally I find a particular pickup is 
notably good with a specific recording, but on 
another recording a different pickup gives opti- 
mum results. I can't explain why (because I 
don't know) . 

Hey Herb: Why do most magazines seem to give 
:i Irig play to SQ recordings? What happened to 
the other matrix systems, and why is there little 
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mention of the RCA discrete recordings? Isn't 
true discrete a better system? 

Last things first, the CD -4 discrete system has 
remained the best kept secret since the D -Day in- 
vasion plans. Every writer, or editor, or anyone 
whose fingers get in contact with a typewriter key 
is buried under press releases concerning matrix 
SQ. We also get SQ test records and SQ equip- 
ment to try. But even pounding on the door 
won't unstick the CD -4 discrete equipment. Oc- 
casionally a piece of CD -4 equipment shows up 
in someone's hands. But if we can't hear it we 
can't write about it. The same is to some extent 
true of some matrix systems. Like all wars, the 
winner is usually "firstest with the mostest." 

Hey Herb: What is meant by "logic" or "wave - 
matching" 

They are terms applied to matrix decoders. 
The basic matrix systems were rushed out too 
early; they all suffer from reduced quadrant sepa- 
ration which requires a listener to favor a cen- 
tralized listening location (wkth a lot of psycho - 

acoustic effect) . Logic and wavematching circuits 
sense the predominant program information and 
alter the quadrant gain to favor a particular 
sound orientation. The full -logic control -which 
includes wavematching -can provide an almost 
discrete -appearing 4- channel effect. The Lafayette 
LR -4000 4- channel receiver is perhaps the finest 
example of full -logic matrix decoding. I suggest 
you give one a listen and hear matrix as it should 
be done. My personal opinion is that no matrix 
system or equipment should have been released 
until the performance level was at least equal to 
that in the LR -4000. (I just don't go for psycho - 
acoustic effects, though many listeners are well 
pleased with basic, non -logic matrix perform- 
ance.) 

Hey Herb: What is meant by the term "S -O -S" as 
applied to tape recorders? 

S -O -S stands for sound -on- sound, and general- 
ly means a stereo recorder with individual track 
record interlocks that permit one track to be 
played while another is recorded. The sound 
from the playback track can be mixed with an- 
other sound source such as a microphone and 
recorded on the second track; hence the term 
"sound -on- sound." 

(Continued on page 100) 
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Four Ways To 4- Channel 
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Sansui 4- Channel Converter /Amplifier. 
Owners of existing two -channel stereo systems 
need add only the QS500 and a pair of rear - 
channel speakers to be able to accommodate 
all forms of 4- channel reproduction- discrete, 
matrixed or synthesized -on discs, tape or 
FM broadcasts. The Sansui QS500 synthe- 
sizer /decoder /amplifier is $289.95. 
Circle No. 60 on the Reader Service Page. 

The Motorola FH410HW AM /FM- stereo 
receiver reproduces discrete and synthesizes 
4- channel information from any input source, 
and is $275.00, including four speakers. 
Optional adapters enable playing 4- channel 
discrete FM broadcasts (when available) 
or disc. 
Circle No. 58 on the Reader Service Page. 

The Panasonic SE -405 demodulator 
reproduces 4- channel stereo sound from 
discrete 4- channel disc. It comes with a 
semiconductor phonograph pickup, the 
EPC -460C; high -quality magnetic pickups may 
also be used. The SE -405 may be used with 
any 4- channel amplifier, and is $134.95. 
Circle No. 56 on the Reader Service Page. 

Lafayette's LA -150 160 -watt stereo 
amplifier ($149.95) features a synthesizer 
circuit that provides derived 4- dimensional 
sound from regular 2- channel stereo program 
sources when a pair of rear speakers are 
added. Controls include Bass, Treble, 
Volume /Balance, Mode Selector, Input 
Function Selector, and Speaker Mode. 
Circle No. 69 on the Reader Service Page. 
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a DX central project 

SUPER DXER 

CAN YOU REMEMBER back to the early days 
of TV -back to the mid and late 1940's- 
when the Jones' who had the only TV in the 
neighborhood would strain to clean -up a 
snowy, flickering picture by adjusting a 
"booster" that sat on the top of their 12 -in. 
phosphor cyclops? 

Well, more often than not, those outboard 
boxes, with their 6J6's in push -pull tuneable 
circuits, didn't amount to the proverbial 
hill -of- beans! Those World War II vintage 
tubes were not well suited to the new- 
fangled wide -band requirements of TV. But 
later on as the technology advanced, and 
more powerful transmitters were built, good, 
solid pictures became the rule. 

Unlike old TV boosters, today a good 
booster for short wave receivers, a prese- 
lector, can be designed with all the advant- 
ages of the latest solid -state devices -and, 
to boot, can be simple and very easy to 
build. It's the easiest way to turn any re- 
ceiver into an even hotter signal sniffer. You 
use a booster (a very high gain RF ampli- 
fier) between the antenna and the receiver 
antenna terminals. A good one will also 
provide sharp image rejection by adding a 
relatively hi -Q circuit to the receiver input. 
Image signals (that often take the pleasure 
out of receivers with low frequency single - 
conversion IF amplifiers by jamming de- 
sired signals) vanish as if by magic when 
passed through a hi -Q booster or preselec- 
tor. In short, a top quality super booster 
such as e/e's SUPER DXER, will add an- 
other dimension of performance to any SW 
receiver. 

What It Can Do. The SUPER DXER pro- 
vides from 20 to 40 dB of signal boost -the 
exact amount is determined by the particu- 
lar input characteristics of your receiver. 
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Our outboard rig makes QSL waves - 
adds 20 dB minimum gain 

to any shortwave receiver 

Figuring on 6 dB per S -unit, that's an in- 
crease of better than 3 to 6 S- units. In plain 
terms, the SUPER DXER will bring in sta- 
tions where all your receiver will pick up 
running barefoot is its own noise. 

The SUPER DXER'S input is a diode pro- 
tected FET (field effect transistor); the 
protection diodes are built into the FET so 
that excessively strong input signals, and 
even static discharges, will not destroy Q1. 
Since the FET input impedance is many 
thousands of megohms, there is virtually no 
loading of the Ll /C1 tuning circuit; its "Q" 
remains high and provides a very high de- 
gree of image -signal attenuation. 

Add an extra 20+ dB gain to your shortwave 
receiver. Simple kit -of -parts s available. 
You supply just the outer case and a knob. 
Note: Wrap J1 ground wire as shown above. 

The SUPER DXER output circuit is a low 
impedance emitter follower, and it will 
match, with a reasonable degree of per- 
formance, just about any receiver input im- 
pedance. As long as your receiver has two 
antenna terminals, one "hot" and one 
ground, you can use the SUPER DXER. 
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PARTS LIST FOR SUPER DXER 
B1 -9 -volt battery (Eveready 216 or equal) and Q2 -NPN transistor, 2N3394 

connector Rl, R2, R3 -4700 -ohms, 1/2-watt resistor 
BPI-Insulated binding post Sl- Switch, SPST (power an -off) 
C1 -365 pF tuning capacitor, subminiature 
C2, C3, C4 -0.001 uF ceramic disc, 25 VDC or A kit of all the above components including the 

better printed circuit board is available from the Elec- 
J1 -RCA type phono jack tronic Hobby Shop, Box 587, Brooklyn, N.Y. 11202. 

L1 -5 -20 MHz antenna coil, Custom Components 
Price of $18.95 includes postage. Canadians add 

SW -520 
$2. New York State residents must add sales tax. 
No foreign orders. Postal Money Order speeds de- 
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COLLECTOR 

1 2 

END VIEW 

Optimum performance will be obtained 
if your receiver is equipped with an anten- 
na trimmer. Just as the antenna trimmer 
peaks the receiver for use with any type of 
antenna, so too does it add something extra 
when matching the SUPER DXER. 

Set Bandpass. The SUPER DXER has a 
tuning range of slightly more than 3 -to -1 
between 5 and 21 MHz. That means if the 
low end is set to 5 MHz, the upper limit 
will be slightly higher than 15 MHz (3 
times 5) . If the lower limit is set at 7 MHz, 
the upper frequency limit will be slightly 
higher than 21 MHz. Since the slug in tun- 
ing coil LI is adjustable, you can select any 
operating range between 5 and 21 MHz. 

SUPER DXER, though a very high gain 
device, is absolutely stable if built exactly as 
shown and described. There will be no 
spurious oscillations or response. It is pos- 
sible that changes in the component layout 
or construction will result in self -oscillation 
at certain frequencies; hence, make no 
modifications or substitutions unless you are 
qualified. 

Getting Started. Your first step is to pre- 
pare the printed circuit board. Using steel 
wool and a strong household cleanser such 
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as Ajax or Comet, thoroughly scrub the 
copper surface of a 21/4-in. x 31/4-in. cop- 
per -clad board. Any type will do -epoxy or 
fiberglass; the type of board is unimportant. 
Rinse the board under running water and 
dry thoroughly. 

Cover the copper with a piece of carbon 
paper -carbon side against the copper - 
and place under the full -scale template we 
have provided. Secure the PC board in po- 
sition with masking tape. Using a sharp 
pointed tool such as an ice pick, indent the 
copper foil at each component mounting 
hole by pressing the point of the tool 
through the template and carbon paper. 
Next, using a ball point pen and firm pres- 
sure, trace the foil outlines on the tem- 
plate. 

After all foil outlines have been traced, 
remove the PC board from under the tem- 
plate and, using a resist pen, fill in all the 
desired copper foil areas with resist. Make 
certain you place a dot of resist over the 
indents at each of the corner mounting 
holes. Pour about one inch of etchant into a 
small container ' and float the PC board - 
copper foil down -on top of the etchant. 
Every five minutes or so gently rock the 
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Lt-I 

For exact part placement on PC board, see diagram above. View is from component 
(top) side of your Super DXer board. Layout below shows a completed Super DXer. 

Pins 3 and 4 of the dual winding coil L1 are shown in an end view for clarity. 
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container to agitate the etehant. After 15 or 
twenty minutes check the PC board to see if 
all the undesired copper has been re- 
moved. When every trace of the undesired 
copper is gone, rinse the board under run- 
ning water, and then remove the resist with 
steel wool or a resist "stripper." 

Continue. Drill out all the mounting 
holes marked by an indent with a No. 57, 
58 or 59 bit -this includes the corner 
mounting and Cl mounting holes. Then 
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drill the corner mounting holes for a #6 
screw, and use a 5A6-in. bit for the Cl 
mounting hole. 

Install tuning capacitor Cl first. Tuning 
capacitor Cl should be the type provided 
in the kit of parts. It has a plastic dust 
cover and a long shaft. Do not use the type 
supplied with a short shaft to which a tuning 
dial for the broadcast band can be at- 
tached. Remove the mounting nut and 
ground washer from Cl's shaft. Then make 
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@/g SUPER DX'ER 

certain the shaft's retaining nut is tight. It 
is usually supplied loose. Discard the ground 
washer and secure Cl to the PC board with 
the mounting nut. Then install tuning coil 
Ll. Make note of two things about LI. 
The terminal end of L1 has a large red dot 
(ignore any other marks). LI must be po- 
sitioned so the red dot faces the bottom 
edge of the PC board -the edge closest to 
the coil. Also note that the lug connected 
to the top of the fine -wire primary is ad- 
jacent to the bottom of the heavy -wire sec- 
ondary. When the red dot is facing the edge 
of the PC board, both these lugs are against 
the board. Solder the lugs to the matching 
holes in the PC board. Use the shortest pos- 
sible length of wire to connect the remaining 
primary (fine -wire) terminal to the antenna 
input printed foil. Connect the remaining 
LI terminal (heavy wire) to its matching 
hole with solid, insulated wire -form a 
right angle bend in the wire so it doesn't 
touch LI. Now mount the remaining com- 
ponents. 

Orienting O. Note that QI is positioned 
properly when the small tab on the case 
faces the nearest ,edge of the PC board. 
Also note that the round edge of Q2 faces 
the nearest edge of the PC board. The flat 
edge of Q2's case should face Cl . 

Because the printed copper foil faces the 
front panel when the assembly is mounted 
in the case, and is therefore inaccessible 
for soldering, the connecting wires to front 
panel components should be installed at this 
time. Solder 6 -in. solid, insulated wires to 

the antenna, output and output ground, and 
+ 9V foils. Solder the negative (usually 
black) wire from the battery connector to 
the ground foil. 

The SUPER DXER is mounted in a stand- 
ard plastic or Bakelite case approximately 
6% -in. x 3 %H -in. x Ws -in. The front panel 
must be aluminum. If the cabinet is not 
supplied with an aluminum panel, obtain 
an optional or accessory metal panel. Do 
not use a plastic panel. 

Drill a 3 /a -in. hole in the center of the 
front panel. Position the PC assembly over 
the hole with Cl 's shaft fully inserted 
through the hole, and mark the locations 
for the four PC board mounting screws. 
Drill the panel and temporarily secure the 
PC board to the panel. Then locate the 
positions for power switch Si, antenna in- 
put binding post BPI and output jack JI. 
Make certain JI is as close to the PC board 
output terminals as is possible - within 
11/2-in. 

Remove the PC board and drill the holes 
for the panel components. Power switch Si 
can be any inexpensive SPST type such as 
a slide switch. Install the panel compon- 
ents and then the PC board. To prevent the 
copper foil on the underside of the PC 
board from shorting to the panel place a 
% -in. plastic or metal spacer, or a stack of 
washers, between the PC board and the 
panel at each mounting screw. Connect the 
panel components to the appropriate wires 
extending from the PC board and the 
SUPER DXER is ready for alignment. 

Alignment. Prepare a length of 50 or 52 
ohm coaxial cable (such as RG -58) that 
will reach from the SUPER DXER's output 
jack to the receiver antenna input terminals. 

(Continued on page 102) 

Exact PC board size. Transfer 
image to copper clad board 
using carbon paper. This is 
the bottom (copper) side of 
your board. Mount it to the 
front panel with 14-in. 
spacers between board and 
panel at each mounting screw. 
Sccure the battery to the 
back of the cabinet with tape. 
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This series is based on 
BASIC ELECTRICTY /ELECTRONI 

Vol_ 4, published by 
HOWARC W. SAMS & CO., INC. 

UNDERSTANDING 

MULTIMETERS 

PART 2 

eon 

AC-IC MIS 
SC MIIIIIMEIFS 

What you will learn. With this 
course you can become 

familiar with the multimeter- 
the instrument most frequently 
used by electronic technicians 
and engineers. It is a basic course 
that introduces you to the 
function, internal -workings and 
operation of the Volt -Ohm Mil - 
liammeter (VOM) type of multi - 
meter. In Part 1 of this course, 
you became familiar with how 
multimeters work. In Part 2, you 
will learn how to properly use 
the instrument for its intended 
purpose (the transfer of infor- 
mation from the circuit to the 
technician) by learning how the 
function and range circuits work 
during actual measurements. 
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USING THE OHMMETER 
The basic procedures for measuring resistance are the same for all 

multimeters. First, set the meter to read ohms. Plug the test leads into the proper jacks. Hold the tips of the test probes together, thus placing a short (zero ohms) across the internal circuit. Turn the zero ohms adjust (sometimes labeled zero adjust) control until the meter pointer rests at zero on the ohms scale. 
Each time the meter is set for reading ohms and each time it is switched to a new range, short the test probes and zero the pointer with the ohms adjust control. Never use an ohmmeter to take a resistance reading across an energized circuit. The internal circuit is designed to carry only the current developed by its own battery. Voltage from an external source will usually be larger than this value and will damage either the meter coil or the pointer. 

MULTIMETER CIRCUITS 
Understanding how function and range circuits work is important in learning how to 

use a multimeter properly. Studying these circuits will also help develop your skill in analyzing electronic circuits. For these reasons, multimeter circuits will be studied a portion 
at a time. As each is discussed, it will be added to the preceding portions until a typical 
multimeter is developed. Each portion will be diagramed either with a rotary range switch, 
or as it might appear employing pin jacks. 

Milliammeters 
The following schematic diagram shows a typical DC milliammeter circuit with rotary- 

switch connections. Resistor values are not shown. They will vary according to the multimeter. 
DC MILLIAMMETER CIRCUIT CURRENT FLOW 

Notice that the arrangement is a parallel circuit in which the resistance can be changed 
in both branches by rotating a switch. Since the meter has a 50 ILA movement (full -scale 
deflection), the ratio of resistances must be such that 50 µA will be the maximum current 
flowing in the meter branch at each switch setting. 

How much of the total current (0.5 mA) must flow through the shunt? 500 µA (0.5 mA) 
minus 50 µA (maximum meter current) equals 450 AA. This means that the ratio of shunt 
current to meter current must be maintained at 9 to 1. Therefore, the shunt resistance,must 
be 1/9 of the resistance in the meter branch. With some meters, resistor RI is included as a part of the basic meter movement to increase its resistance. This is sometimes necessary so 
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that the shunt resistance for the high- current ranges will not be unreasonably small. 

QUESTION 
Q1. What is the ratio of shunt cur- 

rent in this circuit? 

<a 

ANSWER 
1 ( shunt) 9,950 µA 199 

Al. 
I (meter) 50 µA 1 1 

Shunt Ohmmeters 
In the drawing below, R represents meter resistance. RA is the ohms adjust control and is 

used to set the pointer to zero reading (full -scale deflection). In the R X 1 range, RM, RA, 

R6, R7, and Rs form one branch of a parallel network; Rs forms the other. 
The shunt permits external resistances of low values to be read with reasonable accuracy. 

Without it, the measured resistance would be in series with the resistance in the meter 
branch, and the same current would flow through all resistances. The total resistance would 
thus have to be large to limit current flow to the maximum level of 50 A. As a consequence, 
slight changes of current due to small changes in measured resistances would cause only 
tiny changes in pointer movement. Markings would be very close together. 

CURRENT FLOW IN OHMMETER CIRCUIT FOR R X 1 RANGE 

An external resistance equal to the internal circuit resistance would bring the pointer to 
midscale. With a 501LA meter and a 1.5 -volt battery, Ohm's law shows that the internal 
resistance must be 30,000 -ohms for full -scale deflection, or zero reading. 30,000 -ohms of 
external resistance would halve the current flow and provide a midscale reading. On the 
R X 1 range, measurements between 0 and 30,000 -ohms would be distributed on one half 
of the scale and readings would be difficult to estimate with accuracy. 

Placing a shunt in the circuit provides a low- resistance current path around the meter 
branch. Most multimeters using this design have a midscale reading of 10 to 30 -ohms, per- 
mitting greater accuracy in reading the scale markings. 

A typical value for R9 is 11 or 12 -ohms. In round figures, the total resistance of the paral- 
lel network would then be about 10 -ohms. With the terminals shorted, the 1.5 -volt battery 
will cause a total current (Ir) of 0.15 amp (150,000 ,LA) to flow. Since maximum current 
for the meter is 50 irA, one part in 3,000 (50/150,000) of the total current will flow through 
the meter branch. The remainder (2,999 parts) flows through Rs, the shunt path. R_, is used 
to adjust the meter branch resistance to produce a 2,999/1 ratio. 

When the pin jack position is moved from R X 1 to R X 10, the resistances in the 
parallel network are redistributed. Compare the schematic with the R X 1 circuit on the 
above schematic. The resistance is increased in the shunt branch and decreased in the meter 

(Continued on page 94) 
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Let ICS 111á1l 
you a FREE 
demonstrat ion 
lesson without 
to P1 obgahon... 
you can X171 
11/ Servici 
athome. 

ng 

Credit towards a Certified Electronic Technician 
(C.E.T.) rating will be granted by the National 
Electronics Association to ICS students upon 
completion of the ICS Career Program in TV 
Service/ Repair. 
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Practice on a new 25" 
MOTOROLA QUASAR IF chassis. 

TV Servicing is a satisfying 
career ... and the pay is great. Qualified 
men are needed now to maintain the 
93 million sets in U.S. homes. And 
prospects for the future are even 
brighter. 

Now ... here's an opportunity for you to prove to yourself 
that you can learn -V Servicing ... at home, in your spare time. ICS, 
the world's most experienced home -study school, will send you a 
FREE Demonstration Lesson (complete with sample questions) if you 
will merely fill out the coupon below and mail it to us. 

In addition to your free demonstration lesson, we'll send you 
... also FREE ... a brochure that describes the 25" (diagonally 
measured screen) MOTOROLA QUASAR II® Color TV chassis that 
we include in our TV Service Training Program. 

This chassis with automatic fine tuning control is ideal for 
training purposes because it combines solid state devices with 
vacuum tubes to give you both kinds of practical experience. All 
parts carry Motorola's two year replacement guarantee! 

The QUASAR II chassis comes to you in three basic sub- 
assemblies ... NOT AS A KIT ... because we want you to learn how 
to repair TV sets, not build them. 

Our free literature also describes the fully assembled test 
equipment you receive such as the Deluxe 5" Solid State 
Oscilloscope, the tools and the learn -by -doing kits, all of the finest 
quality. 

And we're going to tell you about eight other career 
opportunities in Electronics and the ICS Career Programs that can 
help prepare you for them. r 
All you've got to do is mail 
the coupon. 
SEND IT TODAY! 

1 
International Correspondence Schools 

Since 1890 
School of Electronics 

Scranton, Pa. 18515 

Canadian residents use above address for 
service from ICS Canadlar. Ltd. In Hawaii 
use Post Office Box 418. Honolulu. 

Approved for veterans urder the new GI 
bill /approved for federally insured loans/ 
Accredited by the Accrediting, Commission 
of the National Home Study Council. 
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ICS School of Electronics 
Scranton, Pa. 18515 

YES, I want you to mail to me without obligation, the FREE 
DEMONSTRATION LESSON and complete literature on the 
career program checked below. (Please check one.) 

Dept. BA-201-0 
1 

Color TV Servicing 
Computer Maintenance 
CATV Installation 
Telephony 

FCC License 
Communications/ 
Broadcasting 
Hi -Fi Sound Systems 
Industrial Electronics 

Name Age 

Address 

City 

State Zip 
J 

CIRCLE NO. 18 ON PAGE 17 OR 103 
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(Continued from page 89) 

branch. Rio is added as a current -limiting resistance. Rig in the R X 10 
circuit will allow less current to flow than in the R X 1 circuit. You saw 
that maximum IT in the R X 1 circuit would be near 150,000 µA if the 

DC VOLTMETER CIRCUITS AND CURRENT FLOW 

parallel network had a resistance of 10 -ohms. Suppose the resistance of the parallel network 
in the R X 10 circuit is approximately 100 ohms and Rio is 10 -ohms. The 1.5 -volt battery is 
then in a circuit having a total resistance (RT) of 110 ohms. The total current with test leads 

OHMMETER CIRCUIT FOR R X 10 RANGE 
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shorted would approach 15,000 AA. Since I. must be 50 AA, 50/15,000 sr 1/300 of the total 
current flows through the meter. 

CURRENT FLOW IN COMPLETE DC VOLTMETER CIRCUIT 

r- 
R 

M 

R 

M 

5V 50V 

+ 'III + IIIIIIIII 
5v RANGE 50V RANGE I 

DC Voltmeter Circuits 
The figure shows a typical DC voltmeter circuit added to the circuit of the DC william- 

meter and ohmmeter. 
As you can see, the DC voltmeter circuit is a network of three resistors in series with the 

meter -shunt resistor combination. Simplified schematics for the 5 and 50 volt positions are 
shown in the diagrams. 

In the 5 volt position, current flows through R13 and the meter -shunt network. The 50 AA 
meter has a coil resistance of 2,000 -ohms. Since RA is very close to the same value, it can be 
assumed that the total resistance of the parallel network is 1,000 -ohms. What must R13 be for 
a full -scale reading of 5 volts? If R and R8 are equal, I and I8 are also equal. Therefore, 
for I to be 50 AA, IT must be 100 AA. RT equals 5V /100 AA, or 50,000 -ohms. Subtracting 
1,000 -ohms, R13 is 49,000 -ohms. To find the value of R14, apply the same reasoning. 

QUESTIONS ANSWERS 
Q2. If 3.7 volts is measured using A2. 37 µA. I. = 1/z IT (74 AA) 

the 5 volt circuit, how much cur- 
rent will flow through the meter? 

Q3. If R14 decreases in value, will A3. The meter will read high. 
the 50 volt range read high or 
low? 

Q4. What is the value of R15 (250 A4. 2 megohms 
volt circuit)'? 

Q5. What is the value of Rte (1,000 A5. 7.5 megohms 
volt circuit )? 
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AC Voltmeters 
The diagram shows an AC voltmeter circuit. The four multiplier re- 

sistances are connected as in the DC voltmeter, but there are differences. 

AC VOLTMETER CIRCUIT CURRENT FLOW 

When the polarity of the measured voltage is positive at the plus terminal, current will 
flow as indicated. It will pass through the rectifier. When the voltage swings in the negative 
direction, current flow will reverse. The rectifier offers a high resistance to current in this 
direction. Therefore only a very small amount of current can flow through the meter during 
this part of the cycle. Consequently, the meter receives a pulsating DC, and the pointer is 
deflected. If an alternating current passed through the meter in both directions, the pointer 
would remain at zero. 

The rectifier resistance is low in comparison to RR when the current flows counterclock- 
wise, but it is high with respect to RR when the current flows in the opposite direction. RR 
becomes a path for current during the negative half cycle, thereby preventing a possibly 
destructive negative voltage from building up across the rectifier. 

USING A MULTIMETER 
You have learned a great deal about why a multimeter operates as it does. This knowledge 

should aid you in using one wisely. However, it might be helpful to list the more important 
do's and don'ts. 

General Precautions 
Before using any multimeter, carefully study and apply the information contained in its 

instruction book. If the book does not contain a schematic diagram of the circuitry, request 
one from the dealer or manufacturer. Study the diagram and learn how the circuits are 
connected. 

Keep the front panel clean. Dirt or moisture around the jacks may act as a shunt for 
current. Although it may look rugged, handle the instrument with care. 

Always take readings with as much precision as possible. Develop the accuracy habit 
early. Then, when you need to take precise measurements, you will be able to. 

Handle the front -panel controls carefully. Do not try to rotate switches beyond their stops. 
Keep your hands away from the metal tips of the test probes. Failure to do so may cause 

you to receive an electrical shock when measuring current or voltage. Also, the resistance 
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of your body across the probes can make ohmmeter readings inaccurate on the high re- 
sistance ranges. 

Voltmeter and Mlilliammeter Functions 
Have great respect for an energized circuit. Stand on dry, insulating material, and if you 

must measure voltage of great amounts, (a) turn the equipment off, (b) discharge any 
capacitors near the test point, (c) clip the meter leads on the test points, (d) turn the 
equipment on, (e) take the meter reading, and (f) turn the equipment off before removing 
the meter test leads. 

Never place the milliammeter circuit across a voltage source. Even a small amount of 
voltage may force an excessive amount of current through the meter coil. To measure cur- 
rent, always connect the milliammeter in series with the circuit. Always turn the equipment 
off before removing the meter from the circuit. 

COMPLETE MULTIMETER CIRCUIT 

Always connect the voltmeter in parallel with the circuit, voltage source, or circuit com- 
ponent. 

Observe polarity. Place the negative test probe (usually black) on the negative side of 
the element and the positive probe (usually red) on the positive side. 

Ohmmeter Function 
Do not measure resistance in an energized circuit! Turn off the appropriate switches, re- 

move the power plug., disconnect the battery terminals, or take any other measure that will 
remove voltage from the circuit. A very small voltage added to that of the ohmmeter battery 
can damage the meter. 

Discharge any capacitors in and around the circuit before making a resistance reading. 
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Remember, capacitors store voltage. The ohmmeter may discharge a ca- 
pacitor when the meter leads make connection. The metal shaft of a screw- 

driver may be used to discharge low- voltage capacitors. Rub the blade against all leads or 
terminals of the capacitor while the shaft rests on the chassis. 

Do not measure the resistance of circuit elements that are still hot. Readings taken on 
parts above room temperature may be inaccurate. 

When taking resistance readings in a circuit, determine if the element being measured is 
shunted by another component. If it is, the reading may be affected. If such a condition 
exists, you have two choices; either remove one of the component leads from its terminal 
before measuring, or use the point -to -point resistance values contained in the instruction 
book or technical manual for the equipment under test. 

If your measurements are the same or reasonably close, those components included in 
the reading may be good. You cannot be absolutely sure, however. For example, a normally 
high -value resistor may be open. If this resistor is in parallel with low- resistive components, 
such as a coil, the ohmmeter reading may agree with the chart value. A leaky capacitor 
across a resistor may also produce a normal reading. However, if you suspect this condition 
or get an abnormal reading, disconnect one of the leads of the suspected component and 
make another measurement. 

The condition of capacitors can be approximated with an ohmmeter. When testing capaci- 
tors other than electrolytics, use the highest resistance range of the meter. This range will 
supply more voltage than the others. If the capacitor is good, the meter pointer will deflect 
slightly and then return to infinity as the capacitor charges from the ohmmeter battery. If 
there is no deflection, the capacitor may be open or have too small a value for the size of 
the ohmmeter battery. Full -scale deflection with no return indicates a shorted capacitor. 
Leakage is indicated by a steady deflection to some part of the scale. 

WHAT YOU HAVE LEARNED IN PARTS 1 AND 2 

L Multimeter range circuits are parallel or series- parallel resistive networks. Each range 
circuit sets up a distribution of resistances in the meter and shunt branches of the net- 
work. The resistance ratios are such that no more than the maximum meter current will 
flow through the meter branch of the network. The excess current is diverted through 
the shunt branch. 

2. Full -scale deflection of the pointer occurs when maximum rated current flows through 
the meter coil. 

3. When the instrument is set up as an ohmmeter, full -scale deflection occurs when the test 
leads are shorted. This indicates zero ohms. 

4. Voltmeter and ammeter scales on the meter face are usually linear. Units of scale mark- 
ings are equal distances apart. The same scale can be used for measuring both volts and 
milliamps. On some multimeters a separate scale for each is available. 

5. The ohmmeter scale is nonlinear- markings are not equal distances apart. The scale 
reads from zero (usually at the right end) to infinity. 

6. For best accuracy, all multimeter readings should be made in the range position where 
the pointer will be in the upper -half region of the scale. There is some error present in 
even the best movement. This difference at full scale will be less of a measurement error 
than near zero. Also, the markings of the ohmmeter scale are less crowded toward the 
zero end (full -scale deflection). 

This series is based on material appearing in Vol. 4 of the 5- volume set, 
BASIC ELECTRICITY /ELECTRONICS, published by Howard W. Sams & Co., 
Inc. @ $22.50. For information on the complete set, write the publisher at 
4300 West 62nd St., Indianapolis, Ind. 46268. 
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Weekend Mechanic 
Continued front page 40 

suring about 7 x 10 x 17 inches, features a 
circuit with 24 transistors, 9 diodes and a 
5 -inch diameter CRT display tube contained 
in an anti -magnetic shield. A connecting 
cable, 12 feet long, terminates in four differ- 
ent clamps that can be attached quickly to 
the car engine. Alligator clips are used for 
ground and coil primary connections, a T- 
clamp is for the coil's high- tension lead, and 
an inductive pickup, very much like the one 
used with the Heathkit timing light, clamps 
onto the No. 1 spark plug wire. The scope 
can be used on 3, 4, tí or 8 cylinder engines 
having standard, transistor, or capacitive - 
discharge ignition systems. 

Most of the information is displayed as 
a waveform on the CRT screen, but there's 
also a small tachometer having 0 -1000 and 
0 -5000 rpm ranges. You will want to use the 
larger scale on your more conventional ta- 
chometer for accurate rpm measurements, 
but the scope tach is handy for checking 
rpm while making other observations or 
measurements with the scope. 

You can select waveforms representing 
either the primary or secondary circuits of 
the ignitioin system. The primary pattern is 
mainly useful for locating poor electrical 
connections between the vehicle battery and 
grounded side of the breaker points. The 
secondary pattern is the real workhorse be- 
cause it provides a wealth of information 
about what is going on in the engine. You 
can view the waveform three different ways. 
In the so- called "parade" pattern the wave- 
forms for all cylinders are shown simultane- 
ously in their normal firing sequence; thus 
you can instantly compare all cylinders and 
spot such malfunctions as a mis -firing spark 
plug -and know which spark plug is at fault. 
Another way to detect malfunction that is 
riot immediately evident through observa- 
tion of the parade pattern is to superimpose 
all cylinder waveforms to create one com- 
posite pattern; if one or more cylinders are 
out of step, you know it immediately. The 
third method of analysis is to go back to the 
parade pattern, then use the horizontal ex- 
pand and position controls to enlarge the 
pattern of any one cylinder for closer in- 
spection. It is this capabality that makes the 
instrument such a unique diagnostic device. 
You can easily measure the cam dwell angle 
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using scales on the CRT screen, and by com- 
paring various portions of the overall wave- 
form with reference drawings provided in a 
comprehensive manual that comes with the 
instrument you can spot all sorts of ignition 
troubles. - 

The chart that accompanies the drawing 
of a normal waveform for a standard igni- 
tion system reveals the remarkable versatil- 
ity of an engine analyzer scope. The wave- 
form produced by a capacitive -discharge 
ignition system has a different shape, but it 
can be used in similar fashion to spot mal- 
function in the ignition circuitry. After test- 
ing our Heathkit scope we could think of 
only one significant improvement that you 
can easily add. If you use the scope in 
an unusually bright area, you will be able to 
see the scope pattern more easily if you 
construct a viewing tube -from wood, metal 
or cardboard -that you can place between 
the scope screen and your eyes. This is a 
minor problem because the trace is plenty 
bright enough to be easily visible under 
most observation conditions. And one more 
advisory comment. If you buy the optional 
power pack and use the scope for road tests, 
be sure to place the instrument where the 
driver cannot possibly see the screen; the 
CRT display is so fascinating to observe that 
the most well- intentioned driver won't be 
able to resist frequent glances. And that 
could lead to an accident and more serious 
and costly repairs than just touching up the 
ignition system. 
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Status Box 
Continued from page 71 

you can attach the rubber feet to the desk 
box and count all the parts in both boxes. 
The Sonalert has its own knurled ring nut 
for mounting. The three slide switches and 
the terminal strips mount with machine 
screws. The indicator lights and message 
lights mount with push on sheet metal fast- 
eners. The battery holder can be mounted 
with 2 -56 screws and nuts, but a neater job 
can be done with .093 diameter brass eye- 
lets. Make all connections with number 20 
hookup wire. 

A word about the lamps. You may find 
that the lamps specified are difficult to ob- 
tain, and you may have to buy at least ten. 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I l i? 1111111111111111111111111111111111111111111111111111111111111111111111111111111111111i1111111111111111111111111111111 
1111111111111111111111111111111 

If this troubles you, redesign the unit for 
whatever cheaper and available lamp with 
plastic flat indicator you can find. You can 
replace the battery with a filamant transfor- 
mer and use conventional panel lamps that 
are cheaper and easier to find. Shop around. 

Putting It To Use. After assembly, wiring, 
and soldering, visually inspect all the parts 
and solder joints to be sure they are done 
properly. If all is OK, you are ready for a 
quick test before making a permanent in- 
stallation. Interconnect the boxes on the 
workbench and operate the switches and 
buttons. If the correct response is indicated, 
you are ready for the permanent installation. 

After your office or home has been equip- 
ped with the Status Box, you will find the 
time saved and convenience worth far more 
than the cost of the whole project. Excuse 
me now, here comes my secretary. 

The Eyes Have It 
Continued from page 53 

impression per second which the human 
eye is capable of registering consciously per 
second. 

The VW now wants to turn left behind 
the truck. The Eye Mark Recorder shows 
that the eyes were not fixed on traffic, but 
at the rear of the truck itself. Meanwhile 
a car at the right side of the VW overtook 
this VW and the driver didn't know about it 
at the moment of the passing, as the eye was 
fixed at the rear of the truck. 

The Eye Mark Recorder is helping traffic 
psychologists discover the true way we see 
as we drive. No longer do they rely on written 
accident reports and eye witness accounts. 
Future traffic laws and regulations, and 
highway design, will reflect what they dis- 
cover making street and highway driving 
safer. 
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"Now listen carefully, Melvin, when 
the shift register comes on line and 

the quiz code is punched in, the 
computer will print out 'Knock, 
knock'. You will then type out, 

'Who is there?'." 

Hey Herb 
Continued from page 81 

Hey Herb: Why is it the top rated automatic 
turntables are often supplied with pickups other 
than the very best? 

Pickups must be matched to the arm. The high 
performance pickups all have very high compli- 
ance and soft stylus suspensions, and they cannot 
withstand the extra forces required by automatic 
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tone arms -forces needed to operate the changing 
or auto mechanism. You will often find that the 
stylus of high compliance pickups used in auto- 
matic turntable arms get bent out of shape. Also, 
auto tone arms usually -not always -require at 
least 2 grams tracking force, which is just too 
much for the stylus mounts on high compliance 
pickups designed to operate in the 0.5 to 13 
gram range. For this reason, every major manu- 
facturer such as ADC, Empire, Pickering, Stan- 
ton and Shure makes available high performance 
pickups specifically designed for use in automatic 
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turntables. The performance level of these pick- 
ups is very close to their top -of- the -line models 
and in many instances actually outperform the 
top -of- the -line in automatic turntables. With 
auto turntables optimum performance is general- 
ly secured by using the arm /pickup combination 
suggested by either the turntable or pickup 
manufacturer. You usually cannot improve the 
sound quality regardless how much extra you 
spend. 

Herb would like to answer all the question_: 
our readers send. However, he can on,y 
sample the questions received and answer 
as many as possible through this column. 
Sorry, it's impossible to answer questions by 
return mail. Questions of a personal listening 
nature cannot be answered. Send your ques- 
tions to Hey Herb, ELEMENTARY ELECTRON- 
ICS, 229 Park Avenue So., New York, NY 
10003. 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I II I I Il l 41111.I I I I I I II I I I1111..I I l.I I I 1111.I I u1111..111111 x111111111111111111111111111111111111111111111111111111x11111111111111111111111111111111111111111III I III I III I I II II I I I Ix 1l 

Newscan 
Continued from page 29 

eliminated from the panel and referred to their 
physicians for treatment. 

The project began in early February and 
tests of the first group of 100 persons represent- 
ing each decade of age from teens to eighties 
are expected to be completed in two months. 
Larger groups will be added as the program 
progresses to broaden the sample for the general 
population. This will be the first time that a 
sufficiently large amount of highly accurate 
measurements of hearts under stress will be 
available for detailed EKG computer analysis 
of aging effects on cardiac performance. 

Hopefully, these data should eventually pro- 
vide extremely accurate information concerning 
the physiological age of the heart as compared 
to its chronological age. With this base line of 
information, advance warning of a heart attack 
will be more easily determined. 

The Compu -Gram system, developed by Cro- 

Med Bionics Corp., is the only one in which 
the computer not only reads but actually pro- 
vides a complete diagnosis of an EKG. It pro- 
vides a physician with a fully detailed print -out 
of the measurements and analysis of a patient's 
condition in as little as two minutes after the 
test is taken. Before this system came along, 
these tests would not have been feasible. Even a 

team of cardiologists would not have been able 
to make the necessary numerical comparisons 
between a heart's physiological and chronologi- 
cal age. There are just too much data to be 
analyzed. All told, several thousand different 
measurements must be made for each subject. 
Only a computerized system can assimilate 
and analyze all this data. 

In technical terms, the testing determines 
changes in T ampliture and duration, ST eleva- 
tion and depression, PR intervals, QRS ampli- 
tudes and duration and many other parameters 
of heart rate from rest to stress and recovery. 

Once a sufficient mass of population stress 
data is obtained, it should be possible to pre- 
dict a tendency for heart attack from the ratio 
of the physiological to the chronological age. 
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Ask Hank 
Continued from page 24 

Needs More Experience 
While tuning the bands with my Realistic DX- 
150 receiver, 1 have noticed that on certain oc- 
casions there is a great deal of atmospheric 
static. This characteristic is especially present in 
the summer months. My problem is finding a 
way to eliminate this atmospheric noise. I've 
tried to eliminate this noise by adding a Lafay- 
ette antenna tuner but the noise is still present. 

-W.K., Milford CN 
You can bet the noise is present. All the Lafay- 
ette unit can do is boost the noise along with 
the signal. What you need to do is switch to a 
band with no, or less, noise. The DX -150 is 
a good unit. Learn to use it correctly. 

An Organizer 
A few of my SWL buddies are thinking of 
forming a DX club, and wonder if ive could 
get in touch with the North American Short- 
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wave Association. Where can we get in touch 
with this well known club? Thanx for any help 
you may give. 

M.A., Waldwick NI 
The address for the NASWA is P.O. Box 8452, 
So. Charleston WV 25303. If you read Don 
Jensen's DX Central Reporting column, you'll 
notice a SWL club mentioned in each issue. 
Read what Don has to say. He really knows his 
business, or is it hobby? 
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Super DXer 
Continued from page 86 

Solder a standard phono plug to one end. 
Take care that you do not use ordinary 

' shielded cable such as used to interconnect 
hi -fi equipment; coaxial cable is a must. 

Connect the coax between the SUPER 
DXER and your receiver. Rotate the Cl 
shaft fully counterclockwise and install a 
pointer knob so that the pointer extends to 
the left (9 o'clock position). Connect your 
antenna to binding post BPI. Then, set Ll's 
slug so the bottom of the screwdriver slot 
is level with the very top of L1. This will 
provide a frequency range of approximate- 
ly 5 to 15 MHz. If you back out the slug 
1 /4 -in., the frequency coverage will be from 
approximately 7 to 21 MHz. You can use 
any in- between slug adjustment. 

Turn on the receiver and booster, and set 
the receiver tuning to 5 MHz, or whatever 
frequency you selected for the "bottom 
end." Adjust Cl for maximum received sig- 
nal or noise and mark the panel accordingly. 
Repeat the procedure at approximately 7, 
10, 14 and 15 (or 20) MHz. The panel 
markings are important because the SUPER 
DXER tuning is so sharp it must be preset 
to near the desired frequency or you'll re- 

ceive nothing- neither signal nor noise. 
The panel markings complete the adjust- 
ments. 

Pull 'em In To prevent self -oscillation, 
you must keep the antenna wire as far as 
possible from the coaxial output cable. To 
receive a signal, set Cl to the approximate 
desired frequency and then tune -in the 
signal on the receiver. Finally, peak C1's 
adjustment for maximum signal strength as 
indicated on your receiver S- meter, or listen 
carefully for an increase in speaker vol- 
ume. Keep in mind that, if the signal is 
sufficiently strong to begin with, the receiver 
AVC will "absorb" the SUPER DXER's boost, 
and the speaker volume will probably re- 
main the same, though the S -meter reading 
will increase. SUPER DXER'S boost will be 
most apparent on very weak signals, dig- 
ging out those signals below the receiver's 
usual threshold sensitivity, making them 
perfectly readable. 

Don't worry about strong signals over- 
loading your SUPER DXER; it is virtually 
immune to overload even from excessively 
strong signals. However the booster's out- 
put can be so high as to overload the input 
of some budget receivers. If this occurs 
simply reduce the booster's output by de- 
tuning Cl just enough to drop the overall 
signal strength below the receiver's over- 
load value. Happy DX'ing. . 

A kit of all the DXer's components including the printed circuit board is available from the Electronic Hobby 
Shop, Box 587, Brooklyn, N.Y. 11202. Price of $18.95 includes postage. Canadians add $2. New York 
State residents must add sales tax. No foreign orders. Postal Money Order speeds delivery to your doorstep. 
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MITS 1440 
Continued from page 62 

with logs, sine, cosine, etc.), and electronic 
slide rules are priced much higher than the 
MITS 1440. 

Building The Kit. This takes about three 
hours. There is no alignment or adjustment. 
The parts packaging is extremely good with 
all components for a series of steps in the 
same package or series of packages. If there 
are any parts left over you have made an 
error. Another excellent feature is that all 
parts of the same value are installed as one 
unit. If step one calls for a 10K resistor, 
the steps to follow will also call for a 10K 
resistor until all the 10K resistors are used. 
This arrangement makes for a virtually 
goof -proof assembly. 
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All circuits are assembled on five printed 
circuit boards. The one for the keyboard 
matrix is supplied factory assembled and 
soldered with all switches in place. Nothing 
about the PC board assembly is difficult, 
but extreme care must be taken because of 
numerous LSI (Large Scale Integration) 
ICs with many, many terminals. A small 
conical tipped soldering iron is an absolute 
essential. Also, connections must be triple - 
checked to make certain they're soldered. 
(We found that out when our builder goofed!) Fac- 
tory service indicated he had missed solder- 
ing a single IC terminal (One more chance, 
Charlie!). 

So. We don't feel the 1440 should be a 
first kit. Some degree of experience with 
printed circuit assembly is required; also, 
though the instruction manual is well illus- 
trated, the builder must, in some places, 
stop and think. For these reasons you should 
have one or two printed circuit projects be- 
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hind you before you tackle the 1440. 
A Computer? The 1440 is pre -wired for 

associated programming and printer ac- 
cessories. Since neither was available at the 
time we tested the calculator, we cannot 
comment as to how well the computer/ 
printer conversion works. 

Summing Up. The MITS 1440 is perhaps 

the most valuable low -cost calculator we 
have yet to see. It is the perfect companion 
for the engineer, technician and the student. 
You would have to spend several hundred 
dollars more to obtain similar performance 
and features from a "name brand" calcula- 
tor. For additional information circle No. 66 
on the Reader Service page. 

C -D Ignition System 
Continued from page 42 

small kit, and can be assembled in abou 
three hours or less. All the difficult -to -mount 
components such as the power transistors 
and oscillator coil are pre- assembled at the 
factory. Basically, the builder simply plugs 
in components and solders. Even the color - 
coded wires are supplied cut -to -size. 

Mounting The System. The cabinet is 
pre -drilled for the supplied sheet -metal 
screws. Simply install the unit on a fender 
near the ignition coil and remove the wires 
from the two ignition coil terminals. Place 
a color -coded terminal board on each igni- 
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tion coil terminal, secure with thumbnuts, 
and connect the original coil wires to the 
color -coded terminals. The whole installa- 
tion is now complete and the unit is ready 
for use. 

Additional performance can be extracted 
from the C -D system by increasing the 
spark plug gap as detailed in the instruction 
manual, but even if you don't regap the 
plugs, the C -D system will give you a sharp 
boost in engine performance. 

Summing Up. As we stated earlier, the 
C -D ignition system is the only auto acces- 
sory we've found with any real value, and 
the Radio Shack 28 -3203 is among the 
best of all the C -D systems. For additional 
information circle No. 68 on the Reader 
Service page. 

Bookmark 
C olitinued from page 23 

servicing electronic fire and theft security sys- 
tems-an up -to -date handbook that not only 
covers virtually every available system, but 
also provides guidance for technicians who want 
to build a career in the growing alarm systems 
field. Installing & Servicing Electronic Pro- 
tective Systems b/ Harvey Swearer explains 
how to select just the right system for any 
particular job, how to estimate costs, how to 
install and check the system, and even how to 
build and expand one's business, train help, 
and finance the operation. The text is supple- 
mented by over 160 photographs and illustra- 
tions, including complete schematic diagrams of 
various protective devices. The publisher, Tab 
Books, would be pleased to send additional in- 
formation and catalog provided you circle No. 
52 on Reader Service Page. 

Quicky Review 

Electronics Data Handbook by Martin Clifford, 
published by Tab Books, Blue Ridge Summit, 
PA 17214; a staggering amount of data com- 
pacted into a cleverly indexed volume; soft 
cover, 256 pages, hundreds of tables, charts, 
illustrations and formulas, $4.95. 
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Your World Globe 
Continued from page 66 

when you translate this whole ball of wax 
for your own stamping grounds. For an- 
other thing, a guy I know lives there! 

A quick glance at my 1960 encyclopedia 
shows that this OM in Hastings, Nebraska, 
is at about 98.5 degrees West longitude, and 
40.5 degrees North Latitude. To the near- 
est half a degree is good enough. He couldn't 
drill his holes any closer than that anyway. 
So, that pins down the place where this guy 
hangs his hat, and it tells him where to drill 
his first hole. 

My SWL pal in Hastings marks the co- 
ordinates just obtained on the surface of his 
globe, and sets the point with an ice pick. 
He drills the hole, using a drill a trifle under 
the diameter of the mounting pins or lugs 
from his globe. (You'll want a nice snug 
fit when you go to set the pins in your new 
holes. You can't get too precise when drill- 
ing cardboard, and there's no need to. Just 
be sure to drill a hole that will give a close 
fit, with no wobble.) 

To locate the second hole, my friend will 
dust off his old 6th grade arithmetic book. 
He'll begin by taking his longitude, 98.5 
degrees, and he'll subtract this from 180 de- 
grees. He'd better get 81.5 for his answer, 
or he's in trouble. If he now makes a mark 
with a soft pencil on his globe's equator at 
81.5 degrees East longitude, he's half done 
with this hole locating business. Next, he 
takes his latitude, 40.5 degrees North, and 
moves his pencil just that far south of the 
equator at 81.5 degrees East longitude. That 
locates the second hole, then, at 81.5 de- 
grees East longitude, and 40.5 degrees South 
latitude. He marks this spot, and drills his 
second hole. For the record, it's in the Indian 
Ocean, about midway between Australia and 
Africa. 

Finally! Now, this SWL in Hastings re- 
mounts his globe using the old semi- merid- 
ian and mounting pins (or lugs) and the 
two new holes. The pin that used to be at 
the North Pole now goes into his QTH hole. 
The old South Pole pin goes into the hole in 
the Indian Ocean. The operation is just the 
reverse of the disassembly phase. 

If my friend feels like getting classy, he 
can cover the old holes at the poles with al- 
most anything that suits his fancy. He can 
use a piece of colored cellophane tape. Or a 
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patch of colored paper will do.. Or he can 
leave the holes empty. They make handy 
receptacles for pencil shavings. It's really 
his affair. 

One thing remains to be done. The mount- 
ing semi -meridian will probably be marked 
off in degrees of latitude, which isn't exactly 
applicable anymore. So a strip of paper 
marked off in miles should be cemented to 
the meridian. Using the scale printed on his 
globe, this Hastings chap makes his dis- 
tance scale in nautical miles, since that 
works out a little better. Or, he can draw 
his own scale remembering that 69 miles are 
about equal to a degree. Any way he slices 
the thing, he puts his zero at Hastings, which 
is now on top of the world, and lets the 
scale of nautical miles run down the semi - 
meridian until it reads about 12,420 miles 
at the old South Pole, which is now in the 
Indian Ocean. 

So? There stands my buddy in Nebraska, 
gazing fondly at his handiwork and wonder- 
ing what to do with it. Well, Don, old pal, 
suppose you're listening to Bombay, India. 
You might want to know the direction, either 
from some technical consideration or be- 
cause you're just nosy. Simply rotate your 
modified globe until Bombay, India, is un- 
der the semi -meridian. Now check to see 
which way the meridian takes off from 
Hastings and you have the direction to Bom- 
bay. This part is easy, since the markings of 
the latitude and longitude lines, or parallels 
and meridians, are still on the globe. These 
firmly fix the north -south and east -west 
directions, and the bearing, or direction to 
Bombay, can be easily estimated. The scale 
of miles on your mounting meridian will 
show the distance to Bombay. And that, 
Don old boy, is all you need to know. 

It's about 8,665 miles from Bombay to 
Hastings, how about your QTH? 
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CIASSIFIEU 

Classified Ads 65t per word, each insertion, minimum 10 words, payable in advance. To be included in the next available 
issue of ELEMENTARY ELECTRONICS, copy must be in our New York Office by October 1st. Address orders to R. S. Wayner, 
Manager, Classified Advertising. ELEMENTARY ELECTRONICS, 229 Park Avenue South, New York, N. Y. 10003. 

ADDITIONAL INCOME 

TELEPHONE Reporters needed immedi- 
ately. Set own fees. Enjoy prestige. In- 
formation $2.00. Dollarsavers, Ten 
Paddock, Hudson, New York 12534. 

FORTUNES IN MAIL ORDER. Start 
part time. Unlimited Potential. Details 
$1.00. Shopper, Box 4198D, South Daytona, 
Florida 32021. 

AGENTS WANTED 

SELL: Personalized, Colored, Social 
Security Plates. Choice of Fifty -nine Em- 
blems! Big Profits! Free Sample! DRS 
Specialties. Dept. 201C, 73 Hunter Place 
Pompton Lakes, New Jersey 07442. 

AUTHORS SERVICE 

PUBLISH your book! Join our successful 
authors: publicity advertising promotion, 
beautiful books. All subjects invited. Send 
for free manuscript report and detailed 
booklet. Carlton Press. SMH. 84 Fifth 
Avenue, New York 10011. 

AUTO PARTS & ACCESSORIES 

AMAZING new, Chemically impregnated 
auto cloth does over 50 car cleanings - 
using no water. Guaranteed. $2.98. AR- 
NOR, 20 Bulwer Place. B'klyn, N.Y. 11207. 

BOOKS & PERIODICALS 

WIRETAPPNG- National scandal -your 
privacy invaded. Free brochure. Don -Q, 
Box 548, Seattle. Wash. 98111. 

FREE Catalr,g of Amplifiers. Inverters, Burglar Alarms, Car Accessories, Etc. Write: CPA Radio, 2115 Norris Canyon Road. San Ramon, Ca. 94583. 

1001 THINGS you can get free. $1.00. 
E. Stuart, 411 Pennsylvania, Fulton, Mo. 65251. . 

1973 HOBBY ELECTRONICS DIREC- TORY. Hundreds of companies, products, and services. Parts, surplus, test equipment. plans, kits, and more. $1.50, Newcal Enterprises, Box 32313. El Segundo, 
Cal. 90245. 

BEST Reading in Mechanical Field - Science & Mechanics! $4.00 for year's sub- scription. Science & Mechanics, 229 Park Avenue So.. New York. New York 10003. 

BUSINESS OPPORTUNITIES 

I made $40,000.00 Year by Maliorder! Help others make money! Start with 
$10.00 -Free Prof! T ̂ rrey, Box 318 -T, Ypsilanti, Michigan 48197. 

MAKE Magnetic Signs. Big profits. De tails. Universal, Lenora, Kansas 67645. 

1000% PROFIT Bronzing Keepsakes. 
Free Literature. NBC, Box C -4 -0, Coral Springs. Florida 33065. 

BUSINESS OPPORTUNITIES -Can't. 
FREE BOOK "999 Successful, Little - 

Known Businesses." Work Home! 
Plymouth P3. Brooklyn, New York 11218. 

HERBALISM! The home gold mine! Free 
lesson. Herbalism Institute -D, 1339 
Remuda, Glendora, Ca. 91740. 

MAILORDER BEGINNER'S LIBRARY. 
Proven Moneymaking Publications. Litera- 
ture 25t. Refundable. HOW, Box 4457 
EE3, Downey, Ca. 90241. 

ADDRESSERS and Mailers needed. De- 
tails 10t. Lindbloom Services, 3636 
Peterson, Chicago 60659. 

BIG PROFITS in becoming a supplier 
to major industry through electroplating 
small parts and metalizing non -metallica. 
Write for free particulars: Mason, Room 
MC- 107 -CB. 1512 Jarvis, Chicago. IL 
60626. 

FREE- Wholesale Catalog and Sales 
Plan. JAM Enterprises. 3100M Liberty 
Avenue. Pittsburgh, Pa. 15201. 

MAKE Money, Full or Spare time your 
choice of home Income Producing Bust 
nesses. Free List low cost books. Health, 
Wealth. Happiness. Brokaw's Country 
Corner. Dept. 23, Route 3, Marengo. Ohio 
43334. 

GET Rich fast. Retire young. Free 
report and proof. Send Self- addressed 
stamped envelope. Morgan. Box 25053 
AAB. Los Angeles, California 90025. 

AMAZING Profit on Government Sur- 
plus. Send 75t today! Leskens. 1709 West 
Miner, Arlington Heights, III. 60005. 

$1000 MONTHLY from your own home, 
write: Jordan, 27495 Road 176. Dept. DC1, 
Exeter, Calif. 93221. 

COMPLETE MAILORDER BUSINESS 
COURSE $10.00. Information SASE, Ray- 
mond Brooks, 7147D, St. Petersburg 33734. 

COINS. CURRENCY & TOKENS 

COIN SPECIALS. 1943 -P -D -S War Cents 
40t, 4 Different Buffalo's 750. 15 Different 
"S" Cents 75t. 2 Different Indian Cents 
70t, 5 Different War Nickles 75t. Lee 
Heritler, 468 Heritier Rd., Linwo.d, 
Michigan 48634. 

DO- IT- YOURSELF 

PROJECTION TV- Convert your port- 
able to SEVENTY INCH TV projector for 
under $10.00. Free details: Macrocoma, 
Dept. SMC, Washington Crossing. 
Pennsylvania 18977. 

DISCOVER how to avoid calling the 
serviceman. Save by servicing home equip- 
ment yourself. Send $1.25 for magazine. 
RADIO -TV REPAIR -229 Park Avenue 
South. New York, New York 10003. 

DO- IT- YOURSELF -Cont. 
SOLID STATE & HOBBY CIRCUITS 

MANUAL $1.95 postpaid to your door. The 
new Manual HM 91 offers over 400 pages 
of circuits for the hobbyist, engineer, ex- 
perimenter and do it yourself kit builder. 
HURRY- Supply limited. Free catalog. 
FRAZER & ASSOCIATES, 3809 Surfwood 
Rd., Malibu, Calif. 90265 

APPLIANCE REPAIR BOOKS. Written 
in easy -to- understand language by experts 
in the service field with illustrations and 
diagrams! Acclaimed by instructors and 
professionals alike! How to diagnose and 
repair refrigerators, air conditioners, 
washers, dryers, ranges, dishwashers, 
vacuum cleaners, motors, water heaters, 
coffeemakers, hair dryers, food mixers, 
can openers electric irons, floor polishers 
and many others. Also, fundamentals of 
soiid state, setting up a shop, using test 
equipment and a lot more. Only $2.65 to 
$4.90 each! Free price list. C & N, 5841 
Montrose. Chicago 60634. 

EDUCATION & INSTRUCTION 

UNIVERSITY Degrees By Mail. Free In- 
formation. Norman, Dept. 63, Box 3199. 
Pasadena, California 91103. 

HIGH SCHOOL DIPLOMA for adults. 
Earn State Diploma. Accepted by Civil 
Service, business, colleges. Low Cost. No 
tedious study. Money -back guarantee. De- 
tails: H -S Program, Suite 25 24, 1221 
Avenue Of Americas, New York, N.Y. 
10020. 

LIFETIME Ordination D.D. Charters. 
Details 250. Life Science. 2207 Cardinal, 
Rolling Meadows. Illinois 60008. 

AMAZING BOOK HOW TO READ 
MUSIC IN ONE EVENING $3.95. PAM 
CO.. P.O. BOX 11032, PITTSBURGH, 
PENNSYLVANIA 15237. 

"LOGIC newsletter, design and con- 
struction. sample copy, $1.00, Logic 
Newsletter. POB 252, Waldwick, N.J. 
07463." 

GOVERNMENT LANDS -Low as $1 25 
Acre! Buy, lease or homestead -Free De- 
tails! LANDS DIGEST. Box 1555 -JC, 
Tacoma, Washington 98401. 

FOR VETERANS 

COLLECT 01,000's in G.I. benefits. 
services! WW -II, Korean, Vietnam vet- 
erans still qualify -even 30 years after 
dtcharge! Details. 25t. Viscount, Box 620 - 
D. N.Y., N.Y. 10003. 

GIFTS THAT PLEASE 

FREE Illustrated Gift Catalog. Irving 
Dunn, Old Turnpike, Woodridge, N. Y. 
12789. 

DIGITAL Watch -17 Jewel -Shock Re 
sistant. $19.95. Lawson's. 403 -M Harding, 
Lyndhurst, New Jersey 07071. 

FOR GREATER CLASSIFIED PROFITS, RESULTS AND SAVINGS 
Place your ad in one of our SPECIAL COMBINATIONS: Business, Science & Mechanics, or Davis Combi- 
nation. Each Combination is designed to give your ad the largest audience available. For further 
information write to R. S. Wayner, Manager, Classified Advertising, Science & Mechanics, 229 Park Avenue 
South N v York, N.Y. 10003. 
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CLASSIFIED MARKET PLACE -Cont. 
GOVERNMENT SURPLUS 

SURPLUS: 5 Government agencies now 
sell direct to you. Buy cars, wine, yachts, 
land. Many locations. Full information. 
send $1.00 (Refundable). Diversified 
Surplus, Box 27177 -C, San Antonio, Texas 
78227. 

HOME WORKSHOP SUPPLIES 

25 WEEKEND BUILD -IT PROJECTS 
-Practical designs for home /shop buffs 
who enjoy working with wood, tools, ma 
terials and techniques. Send $1.00 for your 
copy (includes postage) to Davis Publica- 
tions, Inc.. 229 Park Avenue South, New 
York, New York 10003. 

HEARING AIDS 

HUGE SAVINGS! BUY DIRECT! Elimi- 
nate dealer markups. 20 days FREE Trial. 
Terms arranged. No salesman will call. 
LLOYD'S -79. Rockford. Illinois 61108. 

INVENTIONS WANTED 

WE either sell your invention or pay 
cash bonus. Write for details. Universal 
Inventions, 298 -3, Marlon, Ohio 43302. 

MAIL -ORDER OPPORTUNITIES 

10045 PROFIT. SELL SECURITY 
products by mail. Details, samples free. 
CSA. Dept. 2A, Box 12127. Dallas, Texas 
75225. 

MONEYMAKING OPPORTUNITIES 

MAKE BIG MONEY raising Chinchillas, 
Cavies, Rabbits for us. Catalog 254 
Keeney Brothers, New Freedom. Penna. 
17349. 

MAKE $1.00 PER SALE selling en- 
graved metal Social Security plates. FREE 
SALES KIT. Engravaplates, Box 10460 -202, 
Jacksonville, Florida 32207. 

INCOME Guaranteed raising Chin- 
chillas at home, 254. Chinchilla, 11 DOC, 
Port Richey, Florida 33568. 

MAKE MONEY Writing Short Articles 
at Home. Begin immediately! Copyrighted 
Report Reveals How and Where. Send 
$1.00. Jay -Bees Enterprises, Dept. F, 12 
New York Avenue, Bergenfield, New Jersey 
07621. 

START small, highly profitable elec- 
tronic production in your basement. In- 
vestment, knowledge unnecessary. Postcard 
brings facts. Barta -SME. Box 248, Walnut 
Creek, California 94597. 

Make Your Classified Ad Pay. Get "How 
To Write a Classified Ad That Pulls." In- 
cludes certificate worth $2.00 toward clas- 
sified ad in S & M. Send $1.25 (includes 
postage) to R. S. Wayner, Science & Me- 
chanics, 229 Park Ave., South, New York 
10003. 

MONEYMAKING OPPORTUNITIES 
-Can't. 

BANISH unemployment fears forever. 
Start now to make steady profits from 
tiny investments. Amazingly easy. See 
"An Independent Income for Beginner's 
in Low Priced Stocks." $2.98 postpaid. 
S. D. Rush Company, 306 Ramona Place, 
Costa Mesa, Calif. 92627. No C.O.D.'s. 

OF INTEREST TO WOMEN 

$25.00 DAILY Possible addressing -stuff- 
ing envelopes. Typewriter- longhand, also 
Clipping News items at home. Informa- 
tion; Send stamped addressed envelope. 
Ame -7, Box 310, Le Mars, Iowa 51031. 

PERSONAL 

ELIMINATE Debts Without Borrowing! 
Particulars 254. Helper, Box 9308, No. 
Hollywood, California 91609. 

ORIENTAL introductions! Photographs 
descriptions, questionnaire, brochure, de- 
tails. $1.00. INTER- PACIFIC, Box 30 SC, 
Birmingham, Michigan 48012. 

. RECORD Telephone Conversations Priv- 
ately- Automatically. Leave recorder unat- 
tended. Robert's, Box 495E, Parkridge, 
Illinois 60068. 

DON'T DIE WITHOUT A WILL! 
BLANK WILL FORM PROTECTS YOUR 
FAMILY. Only 61.98- guaranteed! Order 
today! Warnock, 116 Williams, Winder, 
Georgia 30680. 

LONELY? Find Your Lifemate! Nation- 
wide Datematching. Details $1.00 -ELITE, 
Box 64, New York City 10019. 

PHOTOGRAPHY -PHOTO FINISHING 

SAVE HUNDREDS OF DOLLARS!!! 
Make your own S & M Densitometer. Send 
$3.00 for detailed drawings and instruc- 
tions. A must for successful photography 
in your darkroom. Order direct from: 
S & M Instruments, Dept. EE3, 229 Park 
Avenue South, New York, New York 10003. 

RADIO & TELEVISION 

TV TUBES 364 each. Send for Free 48 
page color catalog, Cornell. 4217 -W 
University, San Diego, California 92105. 

"DISTANCE Crystal Set Construction" 
Handbook -504. "Coil Winding" -504. 
Catalog 254, refundable. Laboratories, 
1477 -G, Garden Grove, Calif. 92642. 

HEAR POLICE /FIRE Dispatchers, cata- 
log shows receivers; exclusive directories 
of "confidential" channels. Send 84 stamp. 
Communications, Box 56 -DA, Commack, 
New York 11725. 

RADIO & TELEVISION -Con't. 
FREE Catalog lists resistors. tubes, 

transistors, rectifiers, condensers, tools. 
tuners, etc. etc. Hyt.ron Hudson. Dept. EE, 
2201 Bergenline Avenue, Union City. New 
Jersey 07087. 

REMAILING SERVICE 

RECEIVING - Forwarding - Remailing, 
monthly rates. Nortex, Drawer 430, 
Weatherford, Texas 76086. 

ST. PETERSBURG, Florida, Branch, 
254, rate information SASE, Raymond 
Brooks, 7147D 33734. 

SCIENCE & CHEMISTRY 

ANTIGRAVITY DEVICE. Brochure 354. 
AGD. Box 3062 -ES, Bartlesville, Oklahoma 
74003. 

SPECIAL SERVICES 

INFORMATION ON anything! Authori- 
tative! $2.00 (deductible). Metzler Research, 
Box 2206MM. Long Island City, New York 
11102. 

SURPLUS EQUIPMENT 

GIANT 120 Page Canadian Surplus 
Catalog $1. Etco. Dept. SE. Box 741, 
Montreal. 

TIPS FOR THE HOME, ETC. 

PRACTICAL tips for home, garden and 
workshop are in "1001 How -To Ideas." 
Send $1.00 for your copy includes Postage, 
to 1001 How -To Ness, 229 Park Avenue 
South. New York. New York 10003. 

TREASURE FINDERS- PROSPECTING 
EQUIPMENT 

DISCOVER AMERICA'S FASTEST 
GROWING HOBBY. White's Electronics, 
Inc., would like to send yon -absolutely 
FREE, their 42 page, fact -filled catalog on 
Mineral and Metal Locating Equipment. 
Amateurs or Professionals select from 
world's largest line of metal detectors. 
priced as low as $79.50, up. Detect Gold, 
Silver. Copper -Nuggets. Coins, Jewelry, 
etc. Budget terms available. For your 
convenience we have three major factory 
locations in the U.S. and Canada, as well 
as over 1,000 authorized dealers to serve 
you. See your local Yellow Pages, under 
"Metal Locating Equipment ", or write: 
White's Electronics, Inc. Room No. 399. 
1011 Pleasant Valley Road. Sweet Home, 
Oregon 97386 -Elk -Air Industrial Park, 
Dexter Drive, East, Elkhart, Indiana 
46514 or White's Electronics Ltd. 33784 
Hazel Street, Abbotsford British Columbia, 
Canada. 

THERE IS NO CHARGE FOR THE ZIP CODE- PLEASE USE IT IN YOUR CLASSIFIED AD 

How to subscribe lo: 

elementary 

Electronics 

MAIL COUPON TODAY AND SAVE! 

Simply check the money -saving subscription you pre- 
fer. 

1 YEAR (6 issues) ONLY $2.47 

CI Enter my trial subscription for 1 year. (I save $2.03 
off the newsstand price.) 

I prefer 11/2 years (9 Issues) for $3.67. (On the 
newsstand $6.75). 

Bill me Payment enclosed 

name 
SPECIAL INTRODUCTORY OFFERS! 

Mall to: ELEMENTAR" ELECTRONICS 
II 229 Park Avenue South New York, N.Y. 10003 
a. 

MARCH- APRIL, 1973 

address 
city state Tip 

8678 
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You Learn to 
Make Money 

...with CIE's 

Electronics 

Laboratory! 
Now you can learn Electronics by performing 

more than 200 practical, skill- producing 

experiments ...with authentic industrial 

components ... at home ... in your spare time. 

You learn by doing! This 161 piece Laboratory includes 
the up -to -date equipment you'll need- such things as an 
IC (integrated circuit), printed circuit board, FET (field 
effect transistor), photovoltaic cell, DC motor, micro- 
phone, multimeter, soldering iron and power supply. 

You put theory into practice right in your own home... 
in your spare time...while you go right on pulling down 
your present pay. It's CIE's exciting space -age "Elec- 
tronics Technology with Laboratory" program... 
a unique combination of CIE's special AUTO - 
PROGRAMMED® Lessons and laboratory equipment. 
It is the practical way to learn Electronics! 

Prepare for a High -paying Career 
You see, when you "learn by doing;' you're ready to do 
...you're armed with the know -how to meet the chal- 
lenges of a high -paying career in Electronics... 
prepared to go after an exciting, relevant job in a growing 
field such as medical technology, pollution control, radio 
and TV broadcasting, computers ...just to name a few. 
Once you have some experience, you can make $12,000 
a year or more. 

But that's not all! When you successfully complete 
' your Electronics Laboratory course, you'll get a CIE 
Diploma. And, you'll be able to pass the Government 
FCC examination or be entitled to a full refund of all 
tuition paid! CIE's Money -Back Warranty is valid during 
the completion time allowed for your course. 

Send today for CIEs 2 FREE BOOKS about oppor- 
tunities in Electronics. For your convenience, we will 
try to have a representative call. Mail reply card or 
coupon to CIE... or write: Cleveland Institute of 
Electronics, Inc., 1776 E. 17th St., Cleveland, Ohio 44114. 
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You learn how to construct 
circuits and connect them with 
a soldering iron, which is part of 
your CIE laboratory equipment. 
This "hands on" experience is 
extremely valuable. 

Testing and troubleshooting 
are an important part of your 
learning experience. Your labora- 
tory has a precision multimeter 
to diagnose electronic troubles 
quickly and accurately. 

APPROVED UNDER G.I. BILL 
All CIE career courses are approved for educational 
benefits under the G.I. Bill. If you are a Veteran or 
in service now, check box for G.I. Bill information. 

=Ir. MMMMMMMMMr.MMMMM r.. 
Cleveland Institute CI of Electronics, Inc. 

1776 East 17th Street, Cleveland. Ohio 44114 
Accredited Member National Home Study Council 

Please send me your 2 FREE 
BOOKS -The CIE school cata- 
log. "Succeed in Electronics" 
and "How To Get a Commercial 
FCC License:' 

Name 
(Please Print) 

Address - 

City 

State Zip Age 
Veterans and Servicemen: 

Check here for G.I. Bill information. EL-38 
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Finding a "Nee 
in a Haystack" 
Isn't So Hard 
Anymore! 
These Metal Detector /Locator Kits make your 

every outing an exciting adventure! 

Our Best! Has Advanced Integrated Circuit Design! 

Lightwe pht. turc, and practical --spots coins and 
other metal obfects up to 6' deep- Has both speaker 
and meter indication, spe: rally designed Faraday 
shield f;,r; utstanding sensitivity- Great for camping, 
hiking, r\oloring. beachcombing, you name itl Use 
indoors to locate pipes and cables. 3495 Operates .-Na two 3 -volt batteries. Easy 
tri bulle- r 

ro- 
Fun to Use Economy Model 
For hr. 'numbers on a ludget . this i', 

the ern, sal really wnrkJ Just set the 
vrrlumr -,1 pitch cnntie . for cnnstant 
roni', r ., n will increase 3., you near 
metal r,.- e. t. Has cnmfrirtable stetho 
srcnc hn ;irl¡rlr.rnn-: R,rttr'ry 

Strike 
It Rich! 

1995.. 

3495 

FREE 73 CATALOG! AT YOUR 1471 
NEARBY STORE OR SEND IN THIS COUPON 

180 pages! Stereo Hr Fr, CB, Ham, Kits, Radios, 

Recorders, Tools, More! 
Name 

Street 

City__ 

Ar ` 

State Lprl FI T J 

1995 

Radie Ihaek 
and ALLIED RADIO STORES 

NA TANDY CORPORATIO% COMPANY 

P. 0. Box 1052, Fort Worth, Texas 76107 
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BUILD 20 RADIO 
and Electronics Circuits 

PROGRESSIVE HOME 
RADIO -T.V. COURSE 

Now Includes * 12 RECEIVERS * 3 TRANSMITTERS 
*SQ. WAVE GENERATOR * SIGNAL TRACER * AMPLIFIER 
* SIGNAL INJECTOR * CODE OSCILLATOR 

'h- No Knowledge of Radio Necessary * No Additional Parts or Tools Needed * EXCELLENT BACKGROUND FOR TV 

* * Sold In 79 Countries 

SCHOOL INQUIRIES INVITED 

I YOU DON'T HAVE TO SPEND 
HUNDREDS OF DOLLARS FOR A RADIO COURSE 

The "EduKit" offers you an outstanding PRACTICAL HOME RADIO COURSE at a 
rock -bottom price. Our Kit is designed to train Radio & Electronics Technicians, making 
use of them most modern methods of home training. You ill learn radio theory, construe 
bon practice and servicing. THIS IS A COMPLLIE RADIO COURSE IN EVERY DETAIL. 

You will learn how to build radios, using regular schematics: how to wire and solder 
In a professional manner; how to service dios. You will work with the standard tYPe of 
punched metal chassis as well as the latest development of Printed Circuit chassis. 

You will learn the basic principles of radio. You will construct, study and work with 
RF and AF amplifiers and oscillators. detectors, rectifiers, test equipment. You will learn 
and practice code. using the Progressive Code Oscillator- You will learn and practice 
trouble -shooting. using the Progressive Signal Tracer. Progressive Signal Injector. Pro- 
gressive Dynamic Radio 8 Electronics Tester, Square Wave Generator and the accompany. 
g instructional material. 
You will receive training for the Novice, Technician and General Classes of F.C.C. Radio 

Amateur Licenses. You will build Receiver, Transmitter, Square Wave Generator, Code 
Oscillator, Signal Tracer and Signal Injector circuits, and learn how to operate them. You 
will receive excellent background for television, Hice and Electronics. 

Absolutely 
a 

no knowledge of radio or science s required. The "Edu -Kit" is 
the product of many years f teaching and engineering e experience. The 'Edu -Kit" will 
provide you with a basic education in Electronics and Radio, worth many times the low 
price o a Th renal Tracer alone i worth more than the a of the kit. 

THE KIT FOR EVERYONE 
You do not need the slightest background 

In radio or science. Whether you are inter- 
ested in Radio 8. Electronics because you 
want an interesting hobby. a well paying 
business or a job with a future. you will find 
the Manyd uthousandsw 

of 
h 

individuals s 
d 

of all 

ages and backgrounds have successfully 
used the "Edu -Kit" in more than 79 coun- 
tries of the world. The "Edu -Kit" has been 
carefully designed, step by step, so that 
you 
allows owsyou 

make 
K 

mistake. 
teach yourself at your own 

rate. No instructor is necessary. 

PROGRESSIVE TEACHING METHOD 
The Progressive Radio "Edu -Kit" is the foremost educational radio kit in the world. 

and i v esalle accepted as the standard In the field of electronics training. The Eau. 
Kit" is 

the modern educational principle of "Learn be Doing." Therefore you construct. 
learn Schematics. study theory, Practice trouble shooting -all In a closely Integrated pro- 
gram designed to provide an asily-iearned. thorough and interesting background in radio. 

You begin by examining the various radio parts of the Etlu- Kit." You then learn the 
function, theory and wiring of these parts. Then you build a simple radio. With this first 
set you Will enjoy listening to regular broadcast stations, learn theory, practice testing 
and trouble -shooting. Then you build a more advanced radio, learn more advanced theory 
and techniques. Gradually, In a progressive manner. and at your own rate, you will 
find yourself constructing more advanced multi -tube radio Circuits, and doing work like I 
professional 

in 
the Technician. Transmitter, Code Oscillator. Signal y lsion i dio Etlnicia" course are Receiver, 

Tracer, Square Wave Generator and Signal Injector Circuits. These are not unprofessional 
"breadboard" experiments, but genuine radio circuits, constructed by means of professional 
wiring and soldering on metal chassis. plus the new method of radio co truction known 

.. _I, A r DC house current. 

THE "EDU -KIT" IS COMPLETE 
You will receive all parts and instructions necessary to build twenty different radio and 

electronics circuits, each guaranteed to operate. Our Kits contain tubes, tube sockets. vari- 
able, electrolytic, mica. ceramic and paper dielectric condensers, resistors, tie strips, 
hardware, tubing. punched metal chassis 

r 
Instruction Manuals, hook -up wire, solder, 

selenium and rectifiers, coils, volume controls switches, etc. 
In dditio you receive Printed Circuit materials, including Printed Circuit chassis. 

special tube sockets, ckets, ardware and instructions. You also receive useful set of tools, a 
professional electric soldering and a self -powered Dynamic c Radio and Electronics 
Tester. The "Edu -Kit" also includes Code Instructions and the Progressive Code Oscillator, 
in addition to F.C.C. Radio Amateur License training. You will also receive lessons for 
servicing with the Progressive Sign:.l Tracer and the Progressive Signal Injector. a High 
Fidelity Guide and a Quiz Book. You receive Membership in Radio -TV Club, Free Consulta. 
tien Service, Certificate of Merit and Discount Privileges. You receive all parts. tools. 
instructions, etc. Everything is yours to keen. 

Progressive Inc.. 1189 Broadway. Dept. 5600J. Hewlett. N.Y. 11557 

UNCONDITIONAL MONEY -BACK GUARANTEE - - - -- 
Please rush my Expanded Radio -TV Course with "Etlu -Kits "r, to me. 

E Send Course with Edu -Kits postpaid. I enclose full payment of $34.95. 

I enclose 55.00 deposit. Send Course with Edu -Kits C.O.D. for balance of 
529.95 plus postage. 

Send me FREE additional information describing Course with Edu -Kits. 

NAME 

ADDRESS 

CITY & STATE ZIP 

PROGRESSIVE "EDU -KITS" INC. - _ _ - -1189. Broadway ,.DCpt.3600J. --Ncsv teat.11.1L 11552 

Reg. U.S. 
Pot. Off. 

Training Electronics Technicians Since 1946 

FREE EXTRAS 
SET OF TOOLS 

SOLDERING IRON 
ELECTRONICS TESTER 
PLIERS- CUTTERS 
VALUABLE DISCOUNT CARD 
CERTIFICATE OF MERIT 
TESTER INSTRUCTION MANUAL 
HIGH FIDELITY GUIDE QUIZZES 
TELEVISION BOOK RADIO 
TROUBLE -SHOOTING BOOK 
MEMBERSHIP IN RADIO -TV CLUB: 
CONSULTATION SERVICE FCC 
AMATEUR LICENSE TRAINING 
PRINTED CIRCUITRY 

SERVICING LESSONS 
You will learn trouble -shooting and 

servicing In a progressive manner. You 
will practice repairs on the sets that 
you construct. You Ill learn symptoms 
and causes of trouble In home. portable 
and car radios. You will learn how to 
use the professional Signal Tracer. the 
unique Signal Injector and the dynamic 
Radio & Electronics Tester. While you 
are learning in this practical way, you 
will be able to do many a repair fob for 
your friends and neighbors. and charge 
fees which will far exceed the price of 
the "Edu- Kit. Our Consultation Service 
will help you with any technical prob- 
lems you may have. 

FROM OUR MAIL BAG 
J. Stataitis. of 25 Poplar Pl.. Water- 

bury, Conn., writes: I have paired 
several sets for y friends, and made 
money. The 'Etlu -Kit" paid for Itself. I 
was ready to spend $240 for a Course, 
but I found Your ad and sent for your 
Kit.'. 

Ben Valerio. P. O. Box 21. Magna, 
Utah: "The EduKi is are wonderful. Here 
I am sending you the questions and also 
the answers for them. I have been in 
Radio for the last Seven years, but like 
to work with Radio Kits, and like to 
build Radio Testing Equipment. I en- 
joyed 

s 
y minute I worked with the 

different kits: the Signal Tracer works 
fine. Also like to let you know that I 
feel 

lub 
becoming a member of your 

Robert L. Stuff, 1534 Monroe Ave.. 
Huntington, W. Va.: "Thought I would 
drop you few lines t0 say that f re- 
Ceived my a 

bargain 
, and was really amazed 

that such a barg can be had at such 
a low price. I have already started re- 
pairing radios and Phonographs. My 
friends a really surprised to see me 
get into the swing of it so quickly. The 

Kit really 
Tester that comes with 

the Kit Is ally swell. and finds the 
trouble, if there is any to be found." 

PRINTED CIRCUITRY 
At no increase in price, the "Edu- Kit" 

now includes Printed Circuitry. You build 
a Printed Circuit Signal Injector, a unique 
servicing instrument that can detect many 
Radio and TV troubles. This revolutionary 
new technique of radio construction js now 
becoming popular In commercial radio and 
TV sets. 

A Printed Circuit Is a special insulated 
chassis on which has been deposited a con- 
ducting material which takes the place of 
wiring. The various parts are merely plugged 
in and soldered to terminals. 

Printed Circuitry is the basis of modern 
Automation Electronics. A knowledge of this 
subject Is a necessity today for anyone in- 
terested in Electronics. 
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