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10 Reasons why 
RCA Home Training is 

your best 
investment 
fora rewarding 
career 
in electronics: 

1 LEADER IN ELECTRONICS 
TRAINING 

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

RCA AUTOTEXT TEACHES 
ELECTRONICS FASTER, EASIER 

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

3 THOUSANDS OF WELL PAID 
JOBS ARE OPEN NOW 

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

4 WIDE CHOICE OF CAREER 
PROGRAMS 

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

Transistor experiments 
on programmed breadboard - 
using oscilloscope. 

Career Program begins with the amaz- 
ing AUTOTEXT method. 

5 SPECIALIZED ADVANCED 
TRAINING 

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

6 PERSONAL SUPERVISION 
THROUGHOUT 

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

7 VARIETY OF KITS, YOURS TO KEEP 

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

8 TRANSISTORIZED TV KIT AND 
VALUABLE OSCILLOSCOPE 

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

ACCREDITED MEMBER National Home Study Council 

Construction of Oscilloscope. Construction of Multimeter. 

ItCh 
ELEMENTARY ELECTRONICS (Vol. 10 No. 6) is published bi- monthly 
N.Y. 10003. One year subscription (six issues)- $4.00. Second clas 

JANUARY- FEBRUARY, 1971 

9 CONVENIENT 
PAYMENT PLAN 

Take td\auteee of RCA's convenient 
monthly pay u lent plan. 

10 RCA GRADUATES GET TOP 
RECOGNITION 

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

RCA INSTITUTES, INC 
Dept. 246 -001 -1, 320 West 31st St., 
N.Y.. N.Y. 10001. 

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

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

CLASSROOM TRAINING ALSO AVAIL 
ABLE. FREE CATALOG ON REQUEST 

If Reply Card Is Detached -Send This Coupon Today 

T" 

RCA INSTITUTES. INC. 

Home Study Dept. 246-001-1 
320 West 31st Street 
New York, N.Y. 10001 

Name 

Address 

City 
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elementary 

Electronics 
Dedicated to America's Electronics Hobbyists 

COVER STORY FEATURE FOR THE AUDIOPHILE 
67 e/e tests the Electro -Voice Landmark 100 Compact Stereo Receiver - 

EV's Servo -Linear feedback system does for speaker distortion as semi- 
conductors did for heat -and how! 
TO BROADEN YOUR UNDERSTANDING 

29 Tune In the Action Bands -these VHF freqs strap you into radio's bucket 
seat for action a' plenty 

41 Squelch CB's Noise Eliminator -you need more than shoe -leather to 
stamp out QRM in CB -land 

50 FCC No Code Test -is the all- familiar Morse key clicking into eternity? 
51 Water, Water Everywhere -and, take our word, The Ancient Mariner 

wouldn't want a drop of it 
CONSTRUCTION PROJECTS FOR HOME AND AUTO 

5 Wiper -Trol -an auto accessory that puts the wet stuff in its place 
45 The Love Game -destined to become a playboy's best friend 
60 Sig Probe -no test bench should be without one 

FEATURE FOR THE SWLO -PHILE 
14 DX Central -The Bamboo Curtain parts 

QUICKIES FOR THE BUSY READER 
40 IC Portraits Zapped Out by Laser Beam -drugstore -developed pix they're not! 
66 Officer, I didn't hit him, his car backed into me -will a computer in your 

flivver help you to tell it to the judge? 
76 Let the Stars Get in Your Eyes 

CB SCENES 
63 Kathi's CB Carousel -Allied Radio Shack "Navaho" 

TRC -23B and Lafayette's HB -625 
THEORETICALLY SPEAKING 

49 Great Men of Science -the college dropout who 
singlehandedly changed the scientific world 

71 Clip Book Circuits -FM Wireless Mike and an AM 
Modulation Meter 

81 Basic Course -understanding capacitance 
RIB TICKLERS 

28 Party Lines -cartoon page 
WHAT'S NEW 

22 New Products -gadgets and gizmos 
26 Bookmark -by Bookworm 
27 Literature Library-keeps the mailman busy 

REGULAR DEPARTMENTS 
8 Random Noise -the boss tells it like it is 

10 Ask Me Another -circuit problem feedback 
16 Stamp Shack -pure philatronics 
24 e/e Etymology- words, words, words 
78 NewScan -all that fits that's news to print 

AUTHORS IN THIS ISSUE 
holt, Len Buckwalter- K1ODH, John Col - 

KDQ1212, Webb Garrison, Rudolf F. 
mes S. Gupton, Jr., Don Jensen, 

Martin, Jack Schmidt, James 
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AMERICA'S GREATEST VALUES IN SCIENCE LABS AND COURSES! 

ican Basic Science Club's 
NG KIT -A -MONTH PROGRAM 
LL the following in ten monthly kits! 

ELECTRICAL LAB 
All the equipment for basic electrical experiments with 
WMetstee. Midge (measures residence', Magnetiser and 
D.-magnelicer, Thom It Mystery Shock See, 

Confined, Tester, Extinction VelnneNr. 
Solenoid Coin Mow. IbaemagneMC JK.1 

Indudin CRedden. Chemicals and 
' á ', áN_ 

Roby. Neon lamp DalvenemeNr, 

Electrodes far Plating and Electrolysis. Ili 
SOS SAFETY o wit Isola.Nn rrt S\ 
Trwdwmoe provides required womb 

STROBE LIGHT 
A Ibos lams tat flashes at intervals yoo con synchronize 
with The .peed of rotating Dr vibrating objects order 
to "lees, their motion to permis dose study and 
checking frequencies and RPM. Flashes are timed 1 

by o variable frequency oscillator with a range of 
20 to 600 cycles per second. 

PHOTOELECTRIC RELAY 
Crystal Photocell, lbctuni. Amplifier, Relay, loose Condensing 
Lens In Cabines Mount. Feature, automatic on off or holding 

circuit 
b 

oeroy n. Sensitivity Control. 
in for controlled circuit. Use for 
alarms. counters. c. Operates n I I5V 
AC. A besic.Tll I.r many .adtiCIS 

merits. 

RADIO LAB AND COURSE 
YOU BUILD A SHORTWAVE AND ceDADCAST W010. 

ube regenerative Uses 1151 AC. 
CARSON MICROPHONE with AUDIO R.MPUMIC 
RADIO TRANSMITEN for code vaia. 
RIPPLE TANK WAVE GENERATOm R wih 
variable frequency. Invaluable in IM 
understanding of wave theory. 

CODE PRACTICE OSCILLATOR with renal, 
"Store lee Hem Licence." All you need 
to pas the FCC Ham License Exam. 

. 

RADIO SERVICING TOOLS I Si'dTroH SIGNAL TRADER. A 
Trey le moms ag tool which permits 

pabe througo a faulltts 
Du 

r. 
bobble spar CONTINUITY SES'le pontes 
open crcvin and rest voltages - e of both 
pieces fully assailed in ace";. - al, 
"Simplified Sod. end TV Servicing 

ANALOG COMPUTER 
Ebdr.MC Computer multiplies, Avid., calc.let.. Mow, 
mots. Set up the problem on the sales of two potentim 
enders and find the answer on the sub of third poten 

metes indicated by a r. Ins , 

, Manual env computes showy and practical 
use. Over 150'somple problems and fir 
daemons use with fractions, trigonometry, 
fogorithme,ephysics formulas, ballistics, etc 

LIGHT AND OPTICS LAB 
Exciting oplicol projects far IM study of light. Equipment 
includes: five Madden lenses. Priem, Pelerleim F11t*n. 
DITfroell.n GrMla., Mists, Teleseepins Tubing, 
Iona Mount, TM. Holders mg M.,bols. 
All the ports and instructions to build o Camera 
OMcuro, Camera lucid., Po:ariscape, and 
many other oplial devices. 

ine w.eelenea l Lied projects with microscopic wbects. 

DC POWER SUPPLY 
Changes regales 110120V AC to the diced cur. 
sent spirited for electronic projects and tepee. 

ring. Cor of a Power T 

a 

nstone.r 
omen Tube Rectifier, 00/50 MID Cased tete r Fit- 

ter ter Voltage Selecto r , 

A Sale Isolated Power Supply eliminates the need 
of expensive multi.valr betimes. 

- MICROCRAFT LAB 
Mb r.prelecM shows microscopic subjects en. 
barged with brillions d.adon wall or screen. Has 

curdy Mae Cabinet, large Condensing lenses 
for extra b'ighmess, and o GE a n lamp. 
Micreccepe satures Ramsden Eyerpieealot wide 
held Sbbsree one PSlAC 

s. up a T00X. Includes Slidws. Cover 

Glosses and Mine <py Manual, 

ATOMIC ENERGY LAB 
ATOMIC CLOUD CHAMSER NTH PEOLECTOE ILLUMINATOR. See 
the wpm tra.1, of alpha and beta particles. and of a 
SMNTMARISCOPF. Shows exploding a - 

ILECTTOSCOPI - metal Mused with 
c 

Scale 
and Magnifying Viewer. Masure[ bac, 
ground radiation and tests sample sources. 
SAN RADIOACTIVE MATERIALS. Alpha Source 
in handy container and Uro m Ore 
Fall ins.. 

r 

end motion/diem .s 
the f.,.AM .tili.ld of nucl r er s. 

SPECTROSCOPE. 
Analyse spectra of glowing gases. Sn end 
identify the Faunhofer Lines. A quality 
instrument featuring an te"end bulls" 
In ale and 'swede, condensing system 
for a Might specourn. Equipment includes 
Alcohol gamer and o T WMM Neon Spectral 
Larry. wu innuct.e, theory. end et*. 

ULTRAVIOLET LAMP 
110 watt filter type UV LAMP. Heavy metal cabinet. 

/ 0 loot Cord, Rotary Switch. Produces dazzling ale 
elleM[ wits invisible black light. Has mont' u 

I in the fields of Min.omy, Cries Deledion and 
Science. Accesaries elude IneNlble Inb. T P.w. 
der, Flwreseonl Croyees. 

SURVEYOR'S TRANSIT 
A radial Transit. 6% erect Imm. telescope with 
Reng. Finder 1eä.e for meowing Newt* diabeses 
and heights. V reading for both horizontal and 
vettical scales. Leveling Had with Thumb Screw 
Adi,Mment and Spirit Level. Clamps under Feed hold 
wooden legs of Tripod. Iles not included.i Instr.dleTe 

bmenl.ry surveying, ronmelNdim. 

PHOTOMICROGRAPHY CAMERA TELESCOPE AND MOUNT 
Phelegrophe ableds mounted en 

slides. Enlarges up to 100X. Tcl.es clen,. sharp 
pictures of specimens loo small N be seen 
with Me naked eye. A foil- sell -contained 

scope Uses s:a n.ard 

r a roll film either 100 as 630, slack and white 
soI os. Make a pFMegraph.< retard of your 

300 erect Extends ro 50' length. Five 
ground and polished lenses. Ramsden Eyepiece. 
Nerdy E.oeleriel Mount moles it easy lo fol. 
low the movement f heavenly bodies. Mount 
has fittings foe wooden legs Moat comp/ere r 

tripod (legs ore regular Ix3 lumber not includedlb. 

PHOTOGRAPHY LAB LIGHT TRANSMITTER -RECEIVER WEATHER STATION 
A PRECISION DSMM ENURGN ... horizontal The TRANSMITTER consists of a Lyhl SaeeaR Medobtin0 
type with hum condennng lenses and 0" Diaphragm and on Optical Prol.Mion 

,.h) PII prajeoion lens. Produces quality enlarge. System. The RECEIPTS is a Twe-Stege Audio 
_ - m o I ". l0 ". Contact Print From. Amplifier, cahollee by . Photo. 

= takes 
up 

up 3'/, °.1Y ". 3 P1.21, 6 electric Cell Inat roches 
Developing Treys. New SelelIOM, Tray Then 1,, n, %A the prolened light c beam 

meter, Film Cllre. Dmleping Chemicals, 
Pdaag .04 EnbNla Paper ale OMAN. 

1 
Handb.eh. Make quakily enlargemems For Ai. 
Make prints for only 2,. Full :nstruu.ons. 

and causes he original 
a d pr be reo- 
duced In he audspeaker. 

A REMOTE LEADING ANIMOMETN AND WINO - 
VANE... Fleshing Neon WAN on indoor indi. 
rotor booted show wind speed old duestion. 
Safely Pews Cord maker oll connections sale. 
100 n. of leadin Wore. Plus -Al. Tank Mrem 
oNr wink 1t. indicator column. SLIM psychrem. 
end measures relish. humidity. gel. Gage 
measures rainfall to 11100 inch. ALSO Cloud 

and Forecasting Menwl-a complete set. 
up For °snotty, meteorology. 

You get ALL 

SEND 
ONLY 

Take a few as you wish- 

ALL the above in ten monthly kits 
PAY $95 FOR EACH KIT 
ONLY THAT YOU RECEIVE 

Pr get all ten... it's up to you! 
SOME QUESTIONS ANSWERED 

Q. How is it possible? It seems incredible to be able to get all the 
equipment shown above in Just ten kits - at only $4.95 pe° kit! 

A. The direct -to -you, "no middleman ", club plan is just part of the 
answer. The other key is ABSCIub's especially designed multi -use 
equipment. For example: the Microprojector quickly and easily con- 
verts into the Spectroscope, Photo Enlarger and Cloud Chamber 
Illuminator. Similarly, the Transit doubles as a Telescope Mount, 
Such multi -purpose design ... plus club plan economy ... makes 
possible this all- science program at a price everyone can afford. 

Q. May members choose the order in which they receive their kits? 

A. Yes. With the first kit members receive a list of the equipment and 
projects contained in each of the remaining nine kits, With this 
information they are able to choose the kit sequence that best suits 
their particular interest. 

Q. Are special tools or skills required? 

A. No. All you need are pliers and screwdriver. No soldering - new 
connectors make fast, firm joints. All equipment easy to use. 

MAKE SCIENCE YOUR HOBBY! 

NO EXPERIENCE NECESSARY - IT'S FUN! IT'S EASY! 

JANUARY-FEBRUARY, 1971 

NO OBLIGATION -NO RISK! 
* You take only as many kits as you wish. 

No minimum -you may cancel anytime. 
* Two weeks approval on each kit you take. 

You may return any kit for full refund. 
Send coupon today -get your first kit on its way! 

NI MINIM TRIAL MEMBERSHIP COUPON.. mi 
AMERICAN BASIC SCIENCE CLUB. INC. 

i 

104 Heimann, San Antonio, Texas 78205 I 
I wish to try the Kit'a'Month Program: I 

I enclose $1.00 to enroll and $4,95 for the first kit postpaid. I 

I enclose $1.00 to enroll. Send first kit COD. I'll pay COD fee. I 

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

NAME 

ADDRESS 

CITY AND STATE (PLEASE PRINT) ZIP CODE 

5 
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SPECIAL UNIQUE ?ik ig feeLIGHTING 

SPECIAL VISUAL EFFECTS PROJECTOR SET 

ÌIi Jfl 
Stock No. 71,212EK 

Fantastic variety. Incredibly 
beautiful. Create floating, ex- 
ploding, fiery bursts of color like 
Symphony of Spheres." Chew 
matie Starbursts. ' 'Crystal Star. 
burst." Features 35mm 500 W. 
fan cooled projector- produces 
big image at short-distance. Ac- 
cepts two 9^ diam. wheels (Dry, 
Kaleidescope & Hexidoscope) 2 
cylindrical accessories (6- 

Cloud & 
internal mirrored /six 

579.50 Ppd. 

1st COMPLETE CRYSTAL SLIDE SET! 
Five brilliantly colored crystal 
slides create dramatic effects. 
Fit 35mm slide projector. Add 

crys- 
talline 
polarizing appearc e v tomoe. 
change colors. Sets contain 2 
types of crystals: 4 Resorcinal 
Slides -brilliantly colored, wispy 
patterns; 1 Acetanilide Slide- 

pJagged 
and rigid brown & purple 

atterns. are.Glass- mounted. 
Sandwiched with so 

than 
& polar- 

izing material -less than 1/10^ 
thick. SIO. Ppd. No. P- 41,382EK Set A 

No. P- 41,3B1EK. ... .... St B 510. Ppd 
MOTORIZED POLARIZED SPINNER KIT 
Stock No. 71,132EK $12. Ppd. 

LONG -WAVE BLACK LIGHT FIXTURE 
Extremely versatile, compactly 
designed, long wave (3200 -4000 
angstroms) t fixure. lias G 

light 
att, 110V 

lamp with built -in. filter- elimi- 
nates harmful shorter wave ultra. 
violet rays. Use to identify min- 
erals. fungi, 

, oil and gas leakage - perfect for displays with fluo- 
rescent paper, vpa nts, chalk, cray- 
ons. trace powder. Incl. satuattabe 
aluminum rfflector, pcpulll 
witch connecting plug. Mount 

/a^ W., 11/4^ H. vert.. horr. , or on corner. 10^ L., 1 
Stock No. 70,364EK 
No. 60,124EK (Replacement Bulb) 

s32.00 Ppd. 
S 4.40 Ppd. 

1st LOW -COST XENON STROBE! 

BUILD -IT- YOURSELF STROBE KIT 
Stock No. 71,343EK 

Price breakthough in bright. re- 
liable electronic strobes. 50W / 
Second xenon tube. Variable flash 
rate -60 to 500 per minute. 
Long life -more than 1.000 000 
flashes. Printed circuit board de. 
sign. Safe, durable Bakelite case. 
Externally mounted bulb, plastic 
shield. 6147(33/4X2^. 14 oz. Per. 
feet for psychedelic, stop- action 
lighting effects for home light 
shows, parties. displays. 
Stock No. 71,342EK 524.95 Ppd. 

519.95 Ppd. 

ECOLOGY KITS FULL OF LIFE! 
Man's survival depends upon 
suitable ecological balance. These 
5 well planned, experiment kits 
explore different portions of en- 

ent d 
balancesorsrely. 

Perform 
natural 

numerous experiments 
with materials included (s few 
avail. locally). Compl. instruct. 
Perfect for everyone alive 
GREEN LEAVES 

WATER LIFE 
55.00 

_ >571,3545K 58.00 
®71,355EK PREDATOR PREY 56.00 Ppd. 
33t71,357EK ..........LIFE FROM DEATH $5.00 Ppd. 

PSYCHEDELIC LIGHTING HANDBOOK 
100 Information packed pages! 
Fullyexplalnslatestinpsychedelic 
lighting equipment, techniques. 
developments. Covers all facets of 
psychedelic light -show production 
including strobes, black lights. 
projectors, crystals, organicslides, 
mirrors, color organs, polarized 
color, light boxes, MuslcVision, 
etc. Shows how to "paychedelize" 
parties. musical groups, shows or 
how to set up "electric trips" 

Soo cp k 
iNo. e adipaes. 82" x 11^ looseleaf paper. 53.00 Ppd. 

Order b Stock No. -Check or M.O.- Money -Back Guarantee 
EDMUND SCIENTIFIC CO., 300 EDSCORP NLDG.,'ARRINGTON, N.J. 08001 

EDMUND 

WRITE FOR FREE GIANT CATALOG 

148 PAGES!- 1000's OF BARGAINS 
EDMUND SCIENTIFIC CO., 300 EDSCORP 

BUILDING. ARRINGTON, NEW JERSEY 08007 
Completely new dìtion. New items, categories, illus- 
trations. Dozens of electrical and electromagnetic parts, 
accessories. Enormous selection of unique lighting 

ems. Astronomical Telescopes, Mleroscopes, Bf oeu. 
tars, Magnifiers, magnets, lasers, Lenses, Prisms. Many ite f,n- /lobbyists. experimenters work - aver surplus t t n,. 

WRITE FOR CATALOG "EK." 

EDMUND 300 EDSCORP BLDG. 
SCIENTIFIC CO. SARRINGTON. NEW JERSEY 0E007 
slots Is STOCK NDMDI SIND CNtt ON MONII 01511 MONle Data GDalaulII 

(ì 
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O Institutes 
offers u all If you've ever thought you h these advantages: about getting into 
1 A broad range 

of courses to electronics.. help you qualify 
for such re- you owe it to yourself to jobs in such re- 
warding fields as 
communications, see what RCA home color TV servicing, 
automation, 
nuclear instru- 
mentation, space 

f electronics, draft- 
ing, computer 
programming. 

2 RCA's exclu- 
sive Autotext 

training method - 
the easy, faster, 
simplified way to 
learn electronics 
at home. 

3 Personal 
supervision 

throughout your 
training. 

4 Over 300 
experiments 

and up to 25 kits 
in some programs 

5 Easy 
monthly pay- 

ment plan. 

Over 60 years 
of leadership 

in technical 
training. 

7 Recognition 
from leaders 

in the field as an 
RCA Institutes 
graduate. 

All courses ap- 
proved for veterans. 
Licensed by the 
State of New York. 
Accredited Member 
National Home 
Study Council. 

F 

training has to offer. 
T 

This entire fold -over coupon makes a no- postage- required 
business -reply envelope. Fill in your name and address 
...then cut out along dotted lines...fold, seal and mail. 

246 -001.9 
RCA INSTITUTES, Inc., Home Study School 
320 West 31st St., New York, N.Y. 10001 

Please send me free illustrated home study career catalog. 
Name Age 

(please print) 
Address 

City State Zip 

Check here if interested in Classroom Training. 
Veterans check here 

NO STAMP NEEDED 
You must seal (Staple, tape or glue) before mailing. 

IFOLD HERE DO NOT CUT HERE 

FIRST 
CLASS 

Permit No. 10662 
New York, N.Y. 

BUSINESS REPLY MAIL 
No Postage Necessary if Mailed in United States 

Courses available ,246 -001.9 
in Canada too. 

JANUARY- FEBRUARY, 1971 

Postage will be paid by 

RCil INSTITUTES 
Home Study School 
320 West 31st St. 
New York, N.Y. 10001 

.1111 

1' 



ranflo 
noise 

The Editor talks up! 

THOUSANDS OF BARGAINS 

TOP VALUES IN EL 
PAR SMIC 

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

Send for FREE Catalogue 

ELECTRONIC DISTRIBUTORS INC. 

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

RUSH CATALOGUE 

Name 

Address 

City 

.E...DI 
State Zip Code 

Make Rubber Stamps for BIG PAY 

Rubber Stamp 

Need more money? Earn f60 -$76 
a week. spare time, at home mak- 
ing rubber stamps for offices, fac- 

tories individuals. Hundreds of 
uses. Hundreds of prospects -ev- 
erywhere. Right in your own com- 

munity. Turn out special stamps for 
names, addresses, notices, prices. etc., 
in minutes with table -top machine. We 
furnish everything and help /inane you, at 
lees than bank rates. Write for free facts. 

No salesman will call. 
Div., 1512 Jarvis, Dept.RI07- AA,Chicago 60626 

PARTS! 
lke' Send For 1;Pee 

CORNELL'S 
New Color 

Catalog 
40 Pgs. New Items 

CORNEL 

per 33 tube 

IN LOTS OF 100 

TUBES! 
3WPF e 

ORDER FREE 
IF NOT SHIPPED 

IN 24 HOURS! 

4219 E UNIVERSITY AVE. SAN DIEGO, CALIF. 92105 

Technical Excellence in Electronics 

On our small friendly campus the emphasis is on Living 
as well as Learning. Extra- curricular social activities, stu- 
dent clubs, a student- operated radio station, student gov- 
ernment, new dormitory, a full sports program help provide 
a world of your own in which to prepare for the world of 
tomorrow. Diploma in Electronic Technology and Associate 
Degree in Electronic Engineering Technology. B. S. ob- 
tainable. GI approved. 

VALPARAISO TECHNICAL INSTITUTE 
DEPT. EE, VALPARAISO, INDIANA 46383. 

"LISTEN IN" TO POLICE - FIRE RADIO CALLS IN YOUR CAR! 

WORKS with ANY CAR -Portable or HOME 
RADIO! Just PLUGS In -No w 'inp -:l 
minute hookup! twitch instnntly from 

gular to ALL POLICE- FIRE- EMERGEN- 
CY- COMMERCIAL- TAXlls TATS -CITY. 
GOVT 2 way Radio calla in YOUR AREA. 
DUAL -NI -LOW BANDS -38/50 -150/175 
MNX. OVER a MILLION Radio Cars /stations. 
USE Everywhere- Anytime -always orks 

SEND ONLY $2.00m;ß g7k4gMVplúá ('i paty ór asénd 
for ppneDYearnsel-vice Wa ran y -10 DAY MONEYt BACK tractions. One 
(if rennet 

Dept. 
Rood only by ER.- 

WESTERN RADIO Dept. BSM -1Z, KEARNEY, NEBR. 88887 
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FIND BURIED TREASURE 

Powerful electronic detector 
finds buried gold, silver, 
coins, etc. 5 new models. 
Write toí free catalog. 

RELCO, Dept. D-58 1995 

BOX 10839, HOUSTON, TEX. 77018 

Hello, is this the first time you are reading 
a copy of ELEMENTARY ELECTRONICS? For 
many readers it is! You see, a large group of 
people who formally subscribed to SCIENCE 
AND ELECTRONICS have joined us for the first 
time. For everyone this means increased cov- 
erage for your hobby and reading pleasure. 
We have retained almost all of the departments 
from both magazines and we will not eliminate 
any until we find out from you what you like 
and dislike. We started our survey in the last 
issue of e/e and continue with this issue and 
others to come. Please fill out the small ques- 
tionnaire on the next page after you read the 
issue and mail it to us as soon as possible. The 
sooner, the better. You see, we need your help. 

It's in the cards - four -channel sound. Sure, 
we all know about the coming explosion in the 
doubling up of stereo to provide two additional 
channels of discreet audio programming. But, 
did you know that FM broadcast stations can 
broadcast four -channel sound today without the 
usual licensing rigamarole with the FCC. Why? 
Simple enough! Electro -Voice has come up with 
a black box that is inserted just before the in- 
put terminal of a FM transmitter and makes 
it all possible. 

This black box at the transmitter works in 
strange ways. If you have a mating black box 
at your home stereo receiver, you can receive 
full four -channel sound. The black box for the 
home will set you back about $50 or less. 
Electro -Voice plans to market the device in 
areas where broadcasting stations will be using 
their black boxes at the transmitter. Eventually, 
manufacturers will incorporate the black box 
circuitry into their receivers so that the music 
buffs need only buy one component -the re- 
ceiver. So you see, four -channel sound is really 
on its way. 

But you may ask, what about the guys and 
gals who own stereo units at home and mono 
units in their cars. What will they hear on their 
FM receivers? The Electro -Voice system is 
compatible with stereo and mono when broad- 
casting four -channel sound. Hence, if all you 
own is a stereo receiver -you'll hear quality 
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ELEMENTARY ELECTRONICS READER SURVEY 

PART TWO 

(Please do not give us your name) 

If you answered Part One of this survey, please 
continue to help us and fill out the form below. 
If you missed Part One, don't let it trouble you, 
just fill out the questionnaire. Our thanks to one 

and all! 
The story I like best in this issue is: 

The story I liked least is 

I like to read ELEMENTARY ELECTRONICS and other 
electronic magazines and books because: 

I do it for fun only. 
to help me with my hobby. 
to learn more about electronics. 
to get ahead in my job. 
to help me with my part -time business. 
to help me with my full -time business. 

(You tell us.) 

You probably read other electronics magazines. 
Of all the others, which one do you like best. 

How do you rate this magazine -compared to 
ELEMENTARY ELECTRONICS: 

Better Equal Not as good 

How much time did you spend reading this issue? 
hours 

Will you keep it for one year or more? 
Yes No 

How many other people beside you do you expect to 
read this issue' 
Do you repair TVs, radios, phonographs, or 
Hi -Fi's for your neighbors and friends? 

Yes No 

Now for some way out questions! 
Do you own a camera that's valued at more than 
$100? Yes No 

Do you develop your own film? Yes No 

Do you own an enlarger? Yes No 

Do you own an electronic flash? Yes No 

Okay, that's enough information for one coupon. 
Thanks for your help. 

Please return to: 

The Editor 
ELEMENTARY ELECTRONICS 
229 Park Avenue South 
New York, N.Y. 10003 

r 

programming on two channels as you did be- 
fore. And mono listeners will still hear only one 
channel as before -and it will be the blend of 
all four channels. Frankly, the listener can't 
tell the difference by listening. 

What's it all about? What's inside? How 
does it work? This Editor does not know yet! 
Electro -Voice is keeping the wraps on tight 
until they get a patent on the product. We 
can't blame them nor can they blame us if 
we uncover the secret in the future and reveal 
it to you -our readers. 
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new 19 -piece midget 

reversible 
ratchet offset 
screwdriver set 

d'y 
3-3/4" heavy duty, stainless steel 
reversible 20 -tooth ratchet with short 
turning radius for close work. 

Unique 6" spinner /extension has drive 
socket insert in handle for ratchet. Use 

also as regular screwdriver with bits. 

1/4" hex to 1/4" square adapter bit 
permits use of ratchet or 
spinner /extension with Xcelite Series 

1000 or other 1/4" sq. drive sockets. 

16 precision made, alloy steel bits with 
knurled spinner tops ... 12 Allen hex 

type, 2 slotted screw bits, 
2 Phillips bits. 

FREE STICK -ON 

INITIALS personalize 
the sturdy plastic case 

and help prevent loss 

or mix -up. 

No. XL70 Set 

Also 5 -Piece Kit (No. XL -75) 
Reversible ratchet with 3/16" and 1/4" 
slotted screw bits, #1 and #2 Phillips 
bits, all in a durable plastic, pocket 
size, snap fastener case. 

nationwide availability through local distributors 

REQUEST BULLETIN N770 

XCELITE, INC. 80 BANK ST., ORCHARD PARK, N. Y. 14127 
Send Bulletin N770 on Reversible Ratchet Offset Screwdriver 
Set. 

name 

address 

city state & zone 
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ask 
me another 

Discover by asking! 

Send your questions to- 
ELEMENTARY ELECTRONICS 
Ask Me Another 
229 Park Ave. South 
New York, New York 10003 

111111IIIIIIIIIIìl11111111111111111111111111111III1111111111111111111111IIIl1111III111111111111111111IIIIIIIIII111111 

AnotherTV- to- Oscilloscope Question 
How, if at all possible, can I convert an old 

television set into an oscilloscope with no major 
modifications? I believe at one time there was 

- a company that sold such instructions. 
-B.H., Elmira, N.Y. 

The modifications would be major. It would 
be cheaper and more realistic to buy and as- 
semble a scope kit. However, if you have an 
old 630 TV Chassis, maybe your public library 
has some old electronics magazines in the base- 
ment telling how it can be done. This was a 
popular fad in the 50s, but you have to be out 
of your skull to do it in the 70s. There are 
lots of good experimenter's scopes available 
today beginning at $100.00 that are many times 
better than anything you can convert. Also, the 
price of conversion may cost over $100.00. 

Smoothing out the Ripple 
In "Ask Me Another" you had a schematic dia- 
gram of a 6- and 12 -volt, 12 amp battery 
charger. Could you tell me what size and kind 
of diodes that I should use. Also, what filter 
setup for this power supply is suitable? 

-T.W.G., Sidell, Ill. 
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STANCOR 
TYPE C2688 CHOKE 

.O o -oo I} 
I2VDC RAW 
INPUT 

O o 

} 12VDC 
FILTERED 
OUTPUT 

T 
3000 uF 

I5V 
SPRAGUE TYPE TVL 

OR EQUIVALENT 

o e 

You have a wide choice of high -power silicon 
rectifiers. Pick diodes rated at 35 amps or 
more. For a filter you can use a Chicago - 
Stancor C2688 choke and a pair of 3000 iLF 

electrolytics connected as shown in the dia- 
gram. 

T/R for Two on 2 
I own a Heathkit HW -17A two -meter trans- 
ceiver. 1 would like to add an RF preamplifier 
to this unit. To do this, I would need some 
method of activating a relay with the RF out- 
put of the transceiver to disconnect the pre- 
amp so it wouldn't be zapped. I believe this is 

called an "RF actuated relay circuit," but I 
cannot find a circuit for one in any of my 
reference sources. I would appreciate your 
printing such a circuit in your column, as I am 
sure many others would be. - R.E.T., Bloomington, Il., 

SO-239 
TO ANT 47pF 

FROM 
XMITTER I 

MEG 

J2 

PI 

IRG-58 /U 
COAX 

.01 T mF 

2700 

470 

PRE- 
AMP 

6.3 
VAC 

200 
VDC 

B+ 
®10mA 

J3 

22Ó y 
pF 

TO 
RECEIVER 
INPUT 

Separate the receiver and transmitter antenna 
connections, build the electronic switch and 
connect it and the pre -amp as shown in the 
diagram. When you transmit, the electronic 
switch tube cuts off and isolates the pre -amp 
from the transmitter. J1, 12 and J3 are SO -239 
coax connectors and P1 is a PL -259 plug. 
The tube may be almost any triode. You can 
probably steal the filament and plate voltage 
from the transceiver. 

Don't you Believe It 
I have seen an advertisement on a color con- 

verter in kit form ($52.95) or wired and assem- 
bled at prices for $71.00. It is supposed to 
convert a black- and -white set to color. Is this 
a piece of equipment that will really work and 
show true color? 

-W. B. T., Sussex, N. B., Canada 
We doubt it because a color picture tube 

costs more than the prices you mentioned. If 
you buy such a converter and it works, write 
an article for us about it. You could thus earn 
back more than what the converter cost. There 
is an outside chance the so called color con- 
verter adds a color wheel to your black -and- 
white TV set. If so, attach a fan blade to it 
and cool your living room at the same time! 

Can't Beat the Local 
I have been trying to receive an FM station 

ELEMENTARY ELECTRONICS' 
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in Newark, N. 1. (WHBI, 105.9 MHz), but 
there is also a station in Hartford, Conn. 
(WIÌCN) transmitting on the same frequency, 
resulting in the complete blockage of WHBI. 
lç/there any way 1 can block reception of the 
Hartford station in order to receive the one 
from Newark? 

-F.A., New Haven, Comm. n 
The objective of the FM station channel as- 

signments is to provide local coverage and to 
allow use of the same channel by stations, each 
covering its own area. You could try a very 
directional antenna aimed at Newark. If it 
causes the Newark signals to be stronger than 
the Hartford signals, and if the capture ratio of 
your receiver is good enough, you could receive 
Newark with Hartford blocked out. By the way, 
what does WHBI offer -acid rock? 

Front End Problems 
When a six -meter converter is connected to the 
antenna of my short wave radio, and the 
medium wave band is tuned in at certain points 
on the dial, the AVC voltage rises and the 
noise lessens. This seems to indicate to me a 
carrier but no modulation is even heard. What 
are these signals and at about what frequency 
are they? Are they being received or are they 
generated into the set? 

-W.S., Hackensack, N.1, 
They could be caused by harmonics of your 
receiver's local oscillator combining with the 
converter's local oscillator, if they are present 
only when the converter is used. 

Tube Talk For His Master's Voice 
1 just purchased an RCA Model 85 T radio 
circa 1939 that is in perfect condition. 1 found 
out that, after checking the RCA tube manual, 
that the type 41 tube isn't made any more. 
Do you know where I can get one or two 
replacements at a reasonable price? 

Raynham, Mass. 

H 

41 
H H 

6K6-GT 

K 
G3 

The 6K6GT is an exact electrical equivalent 
and is available from mail order houses if not 
at your neighborhood radio -TV shop. Replace 
the five -prong socket with an octal socket con- 
nected as shown in the diagram. 

NOW, BETTER THAN EVER 
the new and improved S &M 
supersensitive photo meter 
Here is a precision instrument that meets 
the highest standards of any meter available. 
It offers consistently accurate readings at 
very low light levels, which, if required, can 
be converted to ft.-candles from a graph sup- 
plied. Researchers, scientists, educators and 
hobbyists have confirmed that this meter can 
read light levels as low as 0.000245 ft: 
candles. 
The S&M Supersensitive Photo Meter uses 
the newest Clairex Corp. CL -505L Cadmium 
Sulfide Light Cell to measure light levels 
from twilight to bright sunlight at ASA 

7a speeds of 3 to 25,000. A new " high easel 
type probe and also a miniature probe are 
now available as accessories. The Computer 
included gives F stops from .7 to 90; lists 
exposure time from 1/15,000 sec. to 8 hrs.; 
4 range selection; EV- EVS -LV settings; 
weighs only 10 ounces. 
Used extensively in Photo Labs, Physics and 
Research Labs, Hospitals, High Schools, 
Universities and numerous industries. Also 
used with movie or still cameras, micro- 
scopes and telescopes and IS A MUST FOR 
PHOTOMICROGRAPHY. 

FREE BOOKLET Included en Photomicronraehy 

$57.50 $2.00 Ë posurel $2.00 
No. 102 -with Computer 

carrying case and carrying 
Exposure Computer case only Easel $7.50 Probe 

SCIENCE & MECHANICS- INSTRUMENTS DIVISION -Dept. 338. 
229 Park Avenue South /New York. N.Y. 10003 
Enclosed is $ Please send me the new S &M Supersensi- 
tive Photo Meter. I understand that if I am not completely satisfied. 
I may return the meter within 10 days for a complete refund. 

withlcarrying. cane on1y - 1$2.00 e $7sel 
Probe 

Additional Exposure Computer -$2.00 
Add 10% for Canadian and foreign order. New York City residents 
add d% for N.Y.C. sales tax. 

Name 
(PLEASE PRINT) 

Addres 

City State vip Code 
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BC Band Hopping 
I was listening on the 9.4 -17.8 MHz band and 
picked up WWSW 940 KHz) at around 9.7 
MHz and also at a place farther up the band. 
Afterwards, on another band, it came in at 
around 1.7 MHz, I also got WMBS (590 KHz) 
and KDKA (1020 KHz) at this same fre- 
quency. I can't understand this. Could you tell 
me what's going on. 

12 

-B.G., Uniontown, Pa. 
Strange things happen when radio signals pass 
through and are mixed in the mixer of a super - 
het receiver. It would take several pages to 
explain why if all bases are covered. While 
most interference and spurious response con- 
ditions are the fault of the receiver, transmit- 
ters can be the cause, too. The signal from one 
transmitter may intermodulate with that of 
another transmitter and produce a spurious 
signal. Also, a BCB station could be radiating 
harmonics -multiples of the carrier frequency 
transmitter may intermodulate with that of 
another transmitter and produce a spurious 
signal. Also, a BCB station could be radiating 
harmonics- multiples of the carrier frequency 
-but this is unlikely because of FCC regula- 
tions. As long as you can tune in the stations 
you want, don't fight it and hang on to your 
receiver. Even the $1750 jobs suffer from the 
same kinds of annoyances, but to a lesser ex- 

tent. 

From Class to Career 
I am attending an electronics trade school and 
will be graduating soon. I would like to know 
where I could get a listing, if there is such a 
listing, of positions openings in electronics in 
the U.S., and whom to contact. I am particular- 
ly interested in southeastern U.S. 

-D.R.T., Daytona Beach, Fla. 
More power to you. There are plenty of op- 
portunities in Florida. Very few lists are com- 
plete since new companies crop up often. Best 
bet is to run a "Position Wanted" job in a 
Miami newspaper or in Electronic News, 7 

East 12th St., New York, N.Y. 10003. 

Top of the World BCB 
I am located in the northern part of Kodiak 
Island and surrounded by mountains. I am 
using an indoor antenna and my SW and BCB 
reception is poor. An outside antenna would 
not do much good unless located on high 
ground. This would require a lead -in a half - 
mile long, which is not practical to install. 
Couldn't I install an antenna on the hill -top, 
and use an electronic device to pick up and re- 
rediate signals to my receiver? 

-S.K., Port Bailey, Alaska 
It would be unlawful to set up a repeater sta- 
tion on the hill -top to relay signals at the fre- 
quencies you are interested in. Even if you 

are surrounded by mountains, an outdoor an- 
tenna will give you much better signal pick -up. 
Put up a long wire inverted L antenna -as long 
as possible -and use a ground too. The sky 
wave DX signals will find their way to your 
antenna. 

Auto Antenna Sharing 
I have a scanner -type 30 -50 MHz band moni- 
tor receiver and an AM -FM radio in my car. 
I would like both receivers to share the saule 
auto antenna. How can I do it? 

-W.C., Franklin, Ky. 

r 

II 
68 -OHMS 

68 -OHMS 

A CHASSIS J3 GROUND 

J2 

Your problem is a bit complex because your 
auto radio undoubtedly doesn't have separate 
antenna inputs for AM (540 -1600 kHz) and 
FM (88 -108 MHz). While we could dream 
up a Rube Goldberg gadget for you, the simplest 
way is to get an aluminum mini -box and 
mount a Motorola -type auto radio antenna jack 
(J1) on it. Your auto radio antenna's plug is 

inserted into this jack. You'll also need two 
RCA -type phono jacks (J2 and J3), connected 
together through two 69-ohm carbon resistors, 
as shown in the diagram. Connect the auto 
radio to J2 through a shielded cable, and the 
monitor receiver to J3 through RG -59/U coax- 
ial cable. You won't get a perfect match since 
the auto radio input impedance and the moni- 
tor receiver input impedance are not the same. 
But, you will get a degree of isolation. The 
suggested device will cause some insertion 
loss, but not of significance. 
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"Just received my electric bill, Charlie, 
print me up some twenties!" 
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Eexciting home 
training to be a 

COMPUTER 
TECHNICIAN 
NRI program includes a 
complete, operating computer, 
with memory, to make you 
thoroughly familiar with 

computer organization, 
design, operation, construction, 
programming, trouble shooting 
and maintenance. 

You build your own digital computer step -by -step, 
circuit -by- circuit. You really get involved as you learn com- 
puter organization, operation and programming with this remarkable 
new training aid. It performs the same functions as bigger commer- 
cial computers-and it's yours to keep and use. 

What better way to learn all about computers than to ac- 
tually build and use one? That's exactly what you do in NRI's 
new Complete Computer Electronics home training program. 

What you see illustrated may very well be the most unique 
educational aid ever developed for home training. This is not 
simply a "logic trainer." It is literally a complete, general 
purpose, programmable digital computer that contains a 
memory and is fully automatic. It's a small -scale model of 
larger, expensive commercial computers. Once you build it 
and it is operational, you can define and flow -chart a problem, 
code your program, store your program and data in the mem- 
ory bank. Press the "start" button and, before you can remove 
your finger, the computer solves your problem and displays 
the results. 

NRI is offering this new course because this is only the be- 
ginning of the "Computer Age." The computer industry con- 
tinues to leap ahead. Qualified men are urgently needed, not 
only as digital technicians and field service representatives, 
but also to work on data acquisition systems in such fascinat- 
ing fields as telemetry, meteorology and pollution control. 
Office equipment and test instruments also demand the skills 
of the digital technician. This exciting NRI program can give 
you the priceless confidence you seek to walk into a techni- 
cian's job and know just what to do and how to do it. 

You learn with your hands as 
well as your head Planned from the beginning to 
include training equipment in the pioneering NRI tradition, 
this exceptional new course combines kits with educator -ac- 
claimed NRI "bite- size" texts in an easy -to- understand pack- 
age. But, unlike other home training, this is not a general 
electronics course. Lessons have been specifically written to 
stress computer repair. You perform a hundred experiments, 

JANUARY -FEBRUARY, 1971 

build hundreds of circuits, use professional test equipment. 
You build and use your own solid- state, transistorized volt - 
ohmmeter and your own oscilloscope in addition to your digi- 
tal computer. Because you work with your hands as well as 
your head, your training is as much fun as it is education. 

Train at home with the leader 
There is so much to tell you about this latest NRI "first" in 
home training, you must fill out and mail the coupon today. 
Get the full story of Complete Computer Electronics and the 
amazing digital computer you build and use as you learn. The 
free NRI Catalog you receive also tells you about other NRI 
training plans in Color TV Servicing, Communications, Elec- 
tronics Technology. There is no obligation. No salesman will 
call on you. NATIONAL RADIO INSTITUTE, Washington, 
D.C. 20016. 
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MAIL NOW FOR FREE CATALOG 
7 

1 

NATIONAL RADIO INSTITUTE 
Washington, D.C. 20016 ,. 
Please send me your FREE CATALOG with de- 1 
tails about new Complete Computer Electronics 
training. (No salesman will call) 

95 -011 

Name Age 

Address 

City State Zip 
ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL 

1 

1 

1 

1 

1 
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DX central 
reporting 

A world of SWL info! 

BY DON JENSEN 
THERE are holes in the Bamboo Curtain! De- 

spite the fact that we have no diplomatic 
relations with Red China, and no intelligence 
sources to speak of inside the country, we still 
have a surprising amount of knowledge about 
the goings -on in Mao -land today. 

Much of this information is gathered by a 
little -publicized branch of the U.S. Central In- 
telligence Agency called the Foreign Broad- 
casting Information Service. FBIS isn't the 
typical cloak- and -dagger outfit; theirs isn't the 
James Bond -type spy bundled in his trench coat 
'behind the wheel of an Aston Martin. Fact is, 
its operatives wear headphones anybody could 
buy, and operate run -of- the -mill tape recorders. 
FBIS gathers intelligence by listening to the 
shortwave broadcasts sent from foreign nations 
-just like you and I. 

Scraps of data from these programs, fitted 
together by expert analysts, often give a sur- 
prisingly complete picture of what's going on 
behind these foreign frontiers. In the case of 
Communist China, FBIS cocks its electronic 
ear from listening posts in Japan, South Korea 
and Okinawa. 

Most of the information from Mainland 
China comes from regional and provincial 

111111111111111111nn111111111111111111111111m1111111111111111111111n111111111111n111111n11111111111111111111 

ill t )1' 1 

"Okay, now get!" 
uuum um un 1111 um un 1111 11w 1111 uw un un nn11m nuuu uu11num uu11nuu11uuuu 1111 m 

/1 

broadcasts directed to domestic Chinese audi- 
ences. Recently, for example, FBIS monitoring 
revealed that stations in Shanghai and in Hupeh 
and Honan Provinces were broadcasting op- 
posing views on the role of the huge People's 
Liberation Army. Experts believe these pro- 
grams point to a growing tension in Red China. 

FBIS "Big Ear" antennas on Okinawa are 
located at a well -guarded installation on Zampa- 
Misaki Peninsula, a strip of land jutting into the 
East China Sea. Though a branch of the civilian 
CIA, the FBIS agency links with the military 
are close. It is serviced by nearby Kadena Air 
Force Base, and shares the same APO ZIP 
number. A few years ago, the bureau chief was 
,a military man, a Col. Joseph R. Couch. 

Transcripts of monitored Chinese programs 
are funneled to a collection point in Hong Kong, 
and from there they're sent to Washington for 
final analysis. 

The FBIS China watchers are professional 
shortwave listeners, but some of the Red Chi- 
nese stations they tune can also be heard by 
Stateside DXers. Of course, the language bar- 
rier is a problem, but even if you can't under- 
stand the programs, there's a certain thrill in 
knowing that you're eavesdropping through 
cracks in the Great Wall of China. 

By official decree, the 2,000 -plus regional 
and local newspapers in China must use the 
press stories of Hsin -hua She, the New China 
News Agency. Provincial editors copy down 
these news stories as transmitted -at dictation 
speed -by Hsin -hua transmitters at Peking. 
These transmissions are readily identifiable by 
the very slowly spol&n programs. A few of the 
many frequencies to try are 14,415, 14,465, 
16,270, 16,340 and 16,435 kHz. 

Of the numerous home service broadcasters, 
one of the most frequently logged is Fuchien 
Jen Min Kwang Po Tien Tai, a regional station 
at Foochow, on 2,340 kHz. Also at Foochow, 
in Fukien Province, are the stations of the Chi- 
nese People's Liberation Army. Some frequen- 
cies to check are 2,430, 3,200, 3,400 and 5,900 
kHz. The early morning hours, say 1100 to 1400 
GMT, are best for the lower frequency outlets. 
Hsin -hua transmissions can be heard during the 
early evening hours too. 

Tiptopper. In the heart of Polynesia, some 
four thousand miles southwest of San Francisco, 
lies. Tahiti. Since Gauguin caught on canvas the 
island's lush scenes, not the least of which are 
its lovely belles, Tahiti has enjoyed the reputa- 
tion as a true Pacific paradise. 

DXing the exotic South Seas isn't the easiest 
task in the world. Most of the Pacific isle sta- 
tions are relatively weak and are clustered on 
the lower frequencies. But Radio Tahiti, in the 
tin -roofed capital of Papeete, is the exception. 
Though its transmitters are only four kilowatts 
strong, its 11,825 kHz. outlet gets out well and 
qualifies the station as this month's Tiptopper! 
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Radio Tahiti is part of the farflung ORTF 
(Office de Radiodiffusion -Television Francaise) 
system, headquartered in Paris. Programming 
is in both the native Tahitian and French. Regu- 
lar programs of island music, with pulse- pound- 
ing drumming, is a listening highlight. 

Across much of the U.S., Radio Tahiti's 
broadcasts are audible from as early as 0300 
GMT sign on. At 0500, the language switches 
from Tahitian to French, until close down at 
0800 GMT. 

Reception reports go to Radio Tahiti, rue 
f Dumont d'Urville 410, Papeete, Tahiti. Its QSL 

card perhaps is the only one in the world that 
might rate a censor's "X" rating. It features a 
drawing of an attractive topless mermaid! 

Bandsweep. All times in GMT and frequen- 
cies in kHz. 998 -The ex- pirate station, Radio 
Syd, recently shifted from Swedish waters to 
West Africa, is now legal and land -based in 
Gambia. This one has a chance of reaching east 
coast listeners this winter after 0500.... 4,777 
-RTV Gabonaise, "La Voix de Renovation," 
in Libreville, Gabon, has been renovated. Its 
new, high -power transmitter is heard until 2300 
sign off.... 6,155- Rarely heard Radio Cita- 
delle, Cap Haitien, Haiti, has been logged re- 
cently around 1100 on this frequency. . . . 

6,193- Though listed for 6,185 Radio Republik 

r 

Indonesia's outlet at Manokwari, West Irian, 
can be heard on this spot during the early morn- 
ing hours around 1130 to 1230.... 9,755 - 
With seasons reversed south of the equator, the 
down -under weather report may startle you at 
first. You can hear it via Radio New Zealand 
at 1200.... 11,810 -A good European bet for 
beginners is Rome's RAI, with an English 
language program at 0100.... 15,235 -The 
Beatles popularized the sitar, an off -beat Indian 
instrument. You can hear sitar music in the 
original style on All India Radio's English ses- 
sion around 0300 to 0115. 

(Credits: Gordon Nelson, MA; Jerry Berg, 
CO; A. R. Niblack, IN; Alvin Sizer, CT; Ed- 
ward Shaw, VA; Tom Jones, MN; Dennis 
Driscoll, NC; National Radio Club, Box 99, 
Cambridge, MA, North American SW Associa- 
tion, Box 989, Altoona, PA) 

Backtalk. "It's supernatural," writes Michi- 
gander Bob Smith. "Every time you write about 
a station, I hear it! Like when DX Central gave 
a run down on the Mid -East stations, I magically 
discovered Syria and Turkey. How about some- 
thing on how to log Antarctica in ten easy 
steps ?" 

Would you settle for one giant step, Bob? 
Try tuning 8,997 Khz., for the singlesideband 

(Continued on page 103) 

WORLD 
INCLUDING THE COMPLETE 

WHITE'S RADIO LOG 

The only complete DX Guide 

COMMUNICATIONS WORLD is dedicated to the radio listener, whether he be tuning in the 
broadcast band, FM, long wave, shortwave, police emergency, aero band ... even television 
channels for DX. 

This will be the first time in many years that the complete WHITE'S Radio Log for the North 
American continent has been published in one volume. It will give you a quick and easy refer- 
ence to pick up those hard -to- locate stations any place in North America. There is also 
a tremendous coverage of shortwave ... special editorial articles are under the guidance 
of Don Jensen, our DX Central columnist in Elementary Electronics. This complete coverage 
of every facet of DXing in a complete and thorough manner will be of demanding interest to 
shortwave listeners. 

How to get your copy- Communications World will be available at your local newsstand on 
January 15, 1971 for only $1.25. I'm sure you won't want to miss this special edition, so be 
sure to ask your newsstand dealer for your copy. 
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stamp shack 
Philatronics Today! 
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seem simple: "two scales" and "four spirals," 
respectively. 

The stamps have been received with mixed 
reactions on the part of the public and stamp 
collectors alike. Some were intrigued by the 
idea of seeing unprecedented types of design 
electronically made, others decried them as 
"horrid and soulless examples of art." 

Then, later in the year, Switzerland de- 
cided to issue the first of an entirely new set of 
stamps for use in automatic vending machines. 

They recalled that the original purpose of a 
postage stamp was to indicate only the country 
of origin and its face or franking value ex- 
pressed in simple but dominating figures. Bern 
authorities commissioned Armin Hofmann, a 

Basel artist, to forget all about using pictures 
such as have distinguished previous Swiss 
stamps and concentrate only on these two sub- 
jects for his design. 

Whether he was aware of the Dutch ex- 
periment of a few months earlier or not has not 
been learned, but he, too, used the computer 
idea to create a pattern for his striking designs. 
Each of the three denominations released on 
Sept. 19 has a different background of shaded 
vertical and horizonal lines of various shapes. 
This forms an exceptional setting for the numer- 
als (10, 20 and 50) and "Helvetia," neatly 
placed at the side. Because Switzerland has four 
official languages, the confederation ever since 
1862, has used its original Latin name, Helvetia, 
instead of Schweiz, Suisse, Svizzera or Svizza to 
identify itself on stamps and currency. 

Now that the innovation has been made, it 
may soon be adapted by other stamps of the 
world. But while the pictures will be made by 
a mechanical, electronic device, it still will be 
the talent of an imaginative human designer 
who must properly program his instrument. 

BY ERNEST A. KEHR 

With all the incredible tasks to which the 
computer has been successfully put, it was only 
a matter of time before someone would think 
of harnessing its electronic abilities to the design 
of postage stamps. And that was done early in 
1970. 

As early as 1968, Jasia Reichardt said in a 
London publication, that in addition to ac- 
complishing complicated business chores, plot- 
ting outer Space flights and aiding medicine 
fields, the computer "can perform various non- 
scientific chores and actually be used to express 
Cybernetic serendipity.' " 

Soon afterwards the Netherlands Bank com- 
missioned R. D. E. Oxenaar to design a new 
banknote for Holland. 

Working in close cooperation with printers, 
laboratory and banking specialists, he decided 
to experiment with mechanical brains in render- 
ing a suitable design that would be completely 
proof against counterfeiting and yet be pleasing 
to the eye. 

One of the concrete results of this investiga- 
tion with regards to the graphic face of security 
paper in general was that linear structures -in 
the concept of thin, regular lines arranged ac- 
cording to patterns at continually different 
angles, an attractive micro- cosmos could be 
refined. 

He hitched electronically controlled, numeri- 
cally governed computers to a lathe -work, en- 
gine- turning machine such as had been used by 
security printers for more than a century to 
produce the complicated background of bank- 
notes, stocks, bonds and early postage stamps. 
(The world's first postage stamp consisted 
largely of such lathe -work background.) 

Results were so satisfactory that when Dutch 
"summer" semi -postals were authorized to help 
raise funds for child- caring institutions last 
Spring, the Netherlands Postal authorities de- 
cided to use this computerized designing system 
for the five stamps of this series that was re- 
leased on April 7. 

While each of them is interesting -and 
unusual -they have specific computer titles: 
12 +8 cent shows an "isometric projection of 
circles towards a square;" the 15 +1Oc repre- 
sents "parallel planes in a cube, based on a 
program of the center for cubic construction at 
Heerlen;" the 25 +10c shows "transition phases 
of concentric circles with increasing diamet- 
rics." Only the 20 +10 and 45 +20c values 
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Switzerland 
three denominations 
for use in 
automatic vending 
machines. 
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What's New? 
Scott Publications, Inc., which has been pro- 

ducing the annual standard postage stamp cata- 
logue and a wide variety of stamp albums for 
more than a century, recently was sold to Duane 
Hillmer, an Omaha industrialist, for $21/4 
million. While the actual publishing will be 
done in Nebraska, the editorial and distribution 
offices will remain in New York, in the Harmer, 
Rooke & Co., building at 604 5th Ave. 

The Bureau of Engraving and Printing, in 
Washington, has acquired a $460,000 Italian 
rotogravure press which will be added to the 
battery of existing intaglio machines intended 
to produce much more colorful domestic 
stamps. Completely electronically controlled, 
this Andreotti Press will be used for commemo- 
rative stamps in full natural color. A prototype 
of the press already in operation at a Con- 
necticut plant was used to make the 1970 
"Christmas" and four anti -pollution stamps of 
the United States to give Bureau technicians ex- 
perience in handling the Washington one when 
it is ready for printing by 1971. 

The H. E. Harris Co., Boston, Mass. 02117, 
has released its 1970 -71 catalogue for sale at $1. 
It lists, illustrates and prices in unused and 
used condition, all stamps of the U.S., its pos- 
sessions, the UN and British North America. 

What with the intense interest in Space ex- 
ploration, and the collection of stamps con- 
nected with it, a group of enthusiasts recently 
formed the Manned Spaceflight Cover Society. 
Aims are the unification of collectors in this 
field, to issue a catalogue listing all Space 
stamps, labels and covers, and to issue covers 
for all future launchings, flights and returns. 
Membership applications and other details are 
available from Jack McMahon, 1915 Common- 
wealth, Houston, Texas 77006. 
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A Complete Course in 

ELECTRONIC 

COMPUTERS 
for only $2.95! 

You get all the basics you need - at your own 
pace - whether you're entering the exciting 
computer field or your work is affected by 
computers. This giant book has all the latest, 
step -by -step learning aids; nearly 200 dia- 
grams and circuits; full data on digital and 
analog computers - covering math back - 
ground, servomechanisms, digital computer 
logic, programming, control and communica- 
tion. PLUS handy glossary, self -review tests, 
summaries. All at a fraction more than a 
penny a pagel 

A Complete Course in 

ELECTRONICS 
for only $1.95! 

From fundamental electronic principles and 
devices right through their application in op- 
erating circuits; this famous, bestselling book 
covers everything - with major sections on 
electron tubes and transistors, amplifiers, os- 
cillators, radio, TV, radar and electronic navi- 
gation, high fidelity, detection systems. With 
227 diagrams and circuits - 191 big pages. 

UNCONDITIONALLY GUARANTEED!- 
Elementary Electronics Book Club 
Dept. DE -20 
229 Park Avenue South, New York, N.Y. 10003 
Please send me (7 ELECTRONIC COMPUTERS @ $2.95 

ELECTRONICS MADE SIMPLE @ $1.95 
I'm enclosing my check or money order for the price of 
each book ordered, plus a 15C shipping charge. If 1 wish, 
I may return the book(s) within two weeks for a prompt 
refund. 

NAME 

ADDRESS 

CITY STATE ZIP 
Offer available In U.S. only. 

IMO ------------J 
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DISCOVER THE EASE AND EXCITEMENT 

OF TRAINING AT HOME THE NRI WAY 
New Achievement Kit - Custom 
Training Kits -"Bite Size" Texts 

Only NRI offers you this pioneering method of simpli- 
fied "3 Dimensional" home -study training in Electron- 
ics, TV /Radio and Broadcasting /Communications. It's 
a remarkable teaching idea unlike anything you have 
ever encountered, the result of more than half a cen- 
tury of simplifying, organizing and dramatizing learn - 
ing -at -home techniques. If you are an ambitious man 
-regardless of your education -you can effectively 
learn the Electronics field of your choice the NRI way. 

NRI has simplified Electronics by producing "bite 
size" lesson texts averaging only 40 pages each. Dozens 
of illustrations open wide a picture window through 
which you'll see and understand practical uses of Elec- 
tronics. You start out with N RI's exclusive Achievement 
Kit, containing everything you need to get started fast. 
(Illustrated at right.) 

NRI has organized Electronics training to take you 
step -by -step from the first stages into more intriguing 
areas. Once you know the fundamentals thoroughly, it's 
easy to grasp more advanced theory and techniques. 
You move with confidence and enthusiasm into a new 
adventure filled with the excitement of discovery. 

NRI has dramatized Electronics through the careful 
development of special training equipment that is 
programmed into your training systematically ... be- 
ginning with your first group of lessons. Things you 
read about come alive in your hands as you build, ex- 
periment, purposely cause "problems" in circuits - 
and solve them. You learn to use test equipment, to 
build radios and TV sets, transmitter, or computer 
circuits. It's the priceless "third dimension" in NRI 
training ... practical experience. 

More than 50 years of leadership 

in Electronics Training 

YOU GET MORE FOR 

YOUR MONEY FROM NRI 

Mail postage -free card now for your free NRI catalog. 
Then, compare. You'll find -as have thousands of others 
-NRI training can't be beat. Read about the new 
Achievement Kit sent the day you enroll; about "bite. 
size," texts and custom designed training equipment. 
See why NRI gives you more value. Whatever your reason 
for wanting more knowledge of Electronics, NRI has an 
instruction plan for you. Choose from major programs in 
TV /Radio Servicing, Industrial Electronics and Complete 
Communications. Or select from 
special courses to meet specific 
needs. Check the course of inter- 
est to you on postage -free card 
and mail today for free NRI cata- 
log. Nosalesman will call. NATIONAL 
RADIO INSTITUTE, Electronics Div., 
Washington, D.C. 20016. 

AvailableUnder 
NEW 

GI BILL 
If you served since 
January 31, 1955, or 
are in service, check 
GI line in postage. 
free card. 

Career? Part -Time Earnings? Hobby? Choose From 12 Training Plans 
1. TELEVISION -RADIO SERVICING - 
Learn to fix all TV sets, including Color. 
Includes your choice of NRI Color Kit or 
19" black -white TV Kit. Also covers 
radios, stereo hi -fi, etc. Profitable field 
spare or full -time. 

2. INDUSTRIAL -MILITARY ELECTRON- 
ICS - Basics to computers. Starts with 
fundamentals, covers servos, telem- 
etry. multiplexing, phase circuitry, other 
subjects. 

3. COMPLETE COMMUNICATIONS* - 
Operation, service, maintenance of AM, 
FM and TV broadcasting stations. Also 
covers marine, aviation, mobile radio, 
facsimile, radar, microwave. 

4. FCC LICENSE * - Prepares you for 
1st Class FCC License exams. Begin 
with fundamentals, advance to required 
subjects in equipment and procedures. 

JANUARY - FEBRUARY, 1971 

5. MATH FOR ELECTRONICS - Brief 
course for engineers, technicians seek- 
ing quick review of essential math: 
basic arithmetic, short-cut formulas, 
digital systems, etc. 

6. BASIC ELECTRONICS - For anyone 
wanting a basic understanding of Radio - 
TV Electronics terminology and compo- 
nents, and a better understanding of 
the field. 

7. ELECTRONICS FOR AUTOMATION - 
Not for beginners. Covers process con- 
trol, ultrasonics, telemetering and re- 
mote control, electromechanical meas- 
urements, other subjects. 

8. AVIATION COMMUNICATIONS* - 
Prepares you to install, maintain, serv- 
ice aircraft in- flight and landing sys- 
tems. Earn your FCC License with 
Radar Endorsement. 

9. MARINE COMMUNICATIONS* - 
Covers electronic equipment used on 
commercial ships, pleasure boats. Pre- 
pares for FCC License with Radar 
Endorsement. 

10. MOBILE COMMUNICATIONS* - 
Learn to install, maintain mobile trans- 
mitters and receivers. Prepares for FCC 
License exams. 

11. ELECTRICAL APPLIANCE REPAIR - 
Learn to repair all appliances, including 
air conditioning, refrigeration, small gas 
engines. Leads to profitable part or full - 
time business. 

12. ELECTRONICS FOR PRINTERS - 
Operation and maintenance of Elec- 
tronic equipment used in graphic arts 
industry. From basics to computer cir- 
cuits. Approved by major manufacturers. * You must pass your FCC License 
exams (any Communications course) or NRI 
refunds in full the tuition you have paid. 
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new 
products 

New in the Marketplace! 

Brake -Switch For Safety 
Home craftsmen and industria': users can now 
improve shop safety as well as production effi- 
ciency by stopping motor -driven equipment with 
remarkable speed. Brake -Switch, a novel solid - 
state device, features ON, OFF, and Brake switch 
positions, with an automatic return to OFF 
when Brake position is released. Installation is 
simple requiring no rewiring or mechanical at- 

Ambi -Tech Brake- Switch 

tachments. The unit comes complete with an 
integral grounded receptacle and 9 -ft. heavy - 
duty power cord. The switch can be mounted 
anywhere, permitting remote control if desired. 
Brake -Switch is ideal for controlling AC motor 
operated tools such as radial arm and table 
saws, lathes, grinders, etc. Slowdown time is 

eliminated, resulting in quicker setups and in- 
creased production speed. Long life is assured 
by solid -state construction and all units are 
guaranteed for 1 year. Standard unit, rated at 
3/4 HP or 10 A., sells for $14.95, plus postage. 
Write Ambitech Industrie Inc., 861 Washing- 
ton Ave., Westwood, NJ 07675 for further in- 
formation. 
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Mariners Read The Depths 
A new solid state Depth Sounder, model MI -19 
has just been announced by Heath Company, 
Benton Harbor, Mich. Capable of measuring 
the depth of `water down to 200 -ft. with an ac- 
curacy of 5 %, it can also be used to chart bot- 
toms, spot schools of fish, determine under 

Heathkit Model MI -19 Depth Sounder 

water vegatation, etc. The new Heathkit MI -19 

employs an exclusive adjustable noise rejection 
circuit that permits installation near an engine 
without ignition interference. Adjustable sensi- 
tivity control eliminates echos when navigating 
in shallow water. Unit designed for minimum 
damage due to damp or salt air. It is powered by 

boat's 12V battery. Available in kit form at 

$69.95. For additional information write Heath 
Company, Benton Harbor, Mich. 49022. 

No More Seating Problems 
Lafayette annouces a modestly priced 2 -way 

360 °, multi -directional, acoustic suspension - 

speaker system. The Omni II will provide high 

Lafayette Omni 11 Speaker System 

ELEMENTARY ELECTRONICS 
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quality stereo sound without regard to its loca- 
tion in a room. Design permits output of both 
direct and .reflected sound patterns. Features a 
10 -in. woofer with 11/4 -in. voice coil and 40.6 - 
oz. magnetic structure, plus a direct radiator 
type 31/2-in. super tweeter. Hand rubbed oiled 
walnut finish with charcoal brown grill cloth. . 

a, can be used as an attractive end table. Power 
handling capacity 40W, frequency response 50 
Hz to 20 kHZ; 6 db crossover network at 2.6 
kHz; impedance 8 ohms; size: 13 x 13 x 191/4 - 

in. Imported by Lafayette Radio Electronics, 
stock no. 99- 02438W is priced at $59.95. For 
further information write Lafayette Radio Elec- 
tronics Corporation, 111 Jericho Turnpike, 
Syosset, L. I. NY 11791. 

Pegboard Hangers 
Every practical handyman and fix -it shop knows 
that the right way to efficient operations is to 
have a clean, uncluttered work area with facil- 
ities to keep all disassembled parts where they 
won't roll away, get lost or mislaid or gather 
dust and dirt, with tools at your fingertips. All 
Handy- Hanger pieces are made of high- impact 
plastic, structurally sturdy to take abuse, snap 
into 1/8 -in. pegboard, provide a convenient 
place for tools, parts, and supplies. Two different 
9 -in. long tool holders accommodate screw 
drivers, pliers, wrenches and other hand tools. 
A 9 -in. shelf will hold all kinds of loose, boxed, 
bottled, or canned items. Three sizes of parts 
bins, 7, 5, and 3 in. are just the thing to hold 
parts and supplies. Individual units are priced 
from 20¢ to $1.00, depending on item. A trial 
kit consisting of one of all 6 items is available 
for $3.50. For further information on Handy - 
Hangers write Wickliffe Industries, Inc., Wick- 
liffe, Ohio 44902. 
.nuununuunnunnnounnunumuuuuunuuvuuuuuvuuuuuuuuuunuunuununw 

"I thought `home entertainment center' 
meant radio, FM, stereo ...!" 
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KEEP 

UP TO DATE 

WITH 

SCIENCE & 
MECHANICS 
Science & Mechanics - 
the only magazine i t that keeps you right 

up to date on de- 

velopments in 

space technology, 

weapons, auto- 

mobiles, medicine, 

boats, planes, 

tools, new prod- 

ucts, and exciting 
world events. 

Keep up to date. 
Make sure of your 

A home delivered 
copy by returning 
the coupon today. 

:; 

SCIENCE & MECHANICS, Dept. CP-48 
229 Park Ave., S., New York, N.Y. 10003 
Yes! Please enter my subscription for one year 
for only $2.98 (regular price $4) (foreign add; $1). 

I enclose $ O Bill me 

Name 

Address 

City 

(Please Print) 

State & Zip 
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ELEMENTARY 
ELLCTRONICS 
ETYMOLOGY 
By Webb Garrison 

11:11 o 

Plasma 
To the man on the street, plasma is a label 

that points dirèctly to blood. While its connec- 
ion with the vital fluid of vertebrates is highly 
important, it represents only an intermediate 
stage in the story of an old and uncommonly 
slippery word. 

From Greek plassein (fashion, form) Romans 
used plasma to name an artifact formed in a 
mould. Dormant for centuries, the ancient term 
was revived in, the 18th century and used to 
designate a green variety of quartz -one of the 
most beautifully "moulded" of common crystals. 

Almost as soon as this usage became es- 
tablished, anatomists found that the colorless 
liquid part of blood will coagulatè under proper 
conditions. Since it could be moulded, what 
more natural name to use for it than "plasma "? 

Though the label stuck, its original connota- 
tion was soon overshadowed by the fact that 
this fraction of blood is usually fluid, form- 
less, and so translucent that surfaces are hard 
to see clearly. 

Late in the last century physicists found that 
at extremely high temperatures many gases be- 
come completely ionized -composed of posi- 
tively charged nuclei and negative electrons 
rather than molecules. Such gas was as shifty 
and variable as the liquid in which corpuscles 
float. So "plasma" jumped boundaries again and 
passed from physiology into physics. 

Today it's generally thought that the plasma 
of physicists (which doesn't naturally occur on 
earth in stable form) constitutes almost all of 
the matter in the universe. Unlike the moulded 
objects of Greeks and Romans, such plasma is 
believed to be virtually formless and in constant 
process of shifting about: 

De Broglie Wave 
Many terns in electronics and related fields 

come from names of trail -blazing scientists. 
Practically all words formed in this fashion 
commemorate men who rose from obscurity to 

fame as a result of their discoveries. 
Not so the de Broglie wave. 
It perpetuates the name of a French prince 

who was descended from a long line of wealthy 
aristocrats. 

Louis Victor de Broglie, born in 1892, 
turned aside from the usual pursuits of the 
nobility and immersed himself in physics. Early 
in the 1920's he suggested (but couldn't prove) 
that electrons are the most schizophrenic of 
basic particles -for they can behave either as 
particles or as waves. 

In 1929 he received the Nobel prize for his 
discovery of the wave character of electrons. 
At the time, the matter seemed of great theoret- 
ical significance but had no practical applica- 
tions. Now operators of the 76- billion -electron- 
volt synchrotron at Serpukhov in the Soviet 
Union are putting the de Broglie wave to work. 
Only by use of formulas based on it can atomic 
scientists measure the probability of a particle's 
being somewhere within a given volume at a 
specific time. 

Alloy 
Alchemists of medieval Europe devoted a 

great deal of time to investigation of properties 
of metals. They like to work with them in pure 
form, for their ultimate goal was "transmutation" 
or transformation of some base metal into gold. 

Artisans, on the other hand, found that in 
many applications a mixture of metals performs 
better than the pure stuff. From a Latin term 
meaning "to bind," French craftsmen coined 
the phrase de bon aloi to name a good mixture. 

Abbreviated a bit and modified to fit the 
speech of Englishmen, the name for a well - 
bound mixture became alloy. 

Many an alloy proved its usefulness to early 
investigators of electrical phenomena. It re- 
mained for modern scientists, however, to dis- 
cover and apply "freak" (or totally unexpécted) 
properties of some alloys. When only 0.8 per 
cent. cadmium is alloyed with copper, conduc- 
tivity of the metal drops about 10% -but ten- 
sile strength is greatly increased. That's why 
many long- distance power lines depend upon 
this alloy. 

Now research workers throughout the world 
are looking for a new "good mixture" that will 
have both high electrical conductivity and great 
tensile strength. 

So much work is being done that chances of 
finding a new alloy for power transmission are 
good. When it comes, though, it's likely to be 
the fruit of trial- and -error experimentation 
rather than through a major breakthrough in 
theoretical knowledge. Metallurgy is still in its 
infancy. No one knows answers to questions 
about why a given alloy shows its special elec- 
trical and mechanical properties, or how these 
properties are acquired. 
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NEW 1970CRAFT PRI NT CATALOG 

The new 1970 Craft Print Catalog 
has over 100 great easy-to-build 
plans ... Sail boats... 
recreational travel trailer... 
Biplane... and many home 
projects you can order. With the 
70 Craft Print Catalog you can 
get top mailage from your 
own craft skills... 
outstanding design ... 
utility value... 
and ease of construction. 
Each Craft Print is fully 
illustrated ... step-by- 
step construction 
procedures... and 
complete,material list. 

Here are just 3 of the many great Craft 
Prints Plans included in the catalog. 

255. MINIMAX. For minimum cost and maxi- 
mum performance you can't beat "Minimax." 
Actually, it was built in one day at a cost of 
less than $30.00. It will carry two persons, take 
outboard motors ranging from 3 hp to 15 hp, 
and has a watertight air compartment that will 
support 900 lbs. even with the cockpit com- 
pletely filled with water. As to performance, it 
will plane a 165 lb. man up to 15 mph with a 
3 hp motor. With motors of 10 hp or more. 
" Minimax" just about rides on. the engine's 
cavitation plate. Length. 8'; beam, 48 "; weight, 
68 lbs. Full size patterns No. 347 are available 
for "Minlmax." $12.00 

334. EAA BIPLANE. Completely modern in de- 
sign, but based on the traditional one -man 
flying machine of yesteryear, is the EAA Sport 
Biplane. It's a real plane, adaptable to home 
construction at a cost of less than $2000 (with 
a used engine). She can carry a 230 lb. pilot at 
a rate of climb of 700' per minute to a ceiling 
of 11,500'. With an 85 hp engine, she can attain 
a speed of 130 mph. (Plans are $15.) 
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106. PETREL. As a sailboat, "Petrel" fulfills 
the greatest possible variety of uses in one 
model. It can be built as an open cockpit racing 
craft, or as a cabin cruiser with accommoda- 
tions for overnight trips and shelter on fishing 
excursions. Cockpit seats four. Either model is 
constructed from the same basic design, and 
possesses unusual seaworthiness, stability, 
trim attractive lines, speed, and ability to han- 
dle well. Construction is easy and inexpensive. 
utilizing marine or exterior grade plywood. An 
outboard of up to 6 hp can be used for auxiliary 
power. Due to the simplified construction, ordi- 
nary carpenter's tools and only average skill 
are required .to build this boat. Length. 16'; 
beam, 6'; depth. 23" amidships; draft with 
fixed keel, 24"; draft with centerboard down. 
30 "; weight 650 lbs. 

AMAZING OFFER 
All Craft Prints are unconditionally guaranteed; 
if you are not completely satisfied you may re- 
turn them and your money will be promptly 
refunded. 
To order Craft Print or Catalog use the handy 
order form below. 

MAIL TODAY -----. 
SCIENCE & MECHANICS/ Dept. CP-48 
CRAFT PRINT DIV., 
229 Park Avenue South, New York, N.Y. 10017 
Please send me- copy(s) of the 1970 Craft 
Print Catalog for only $1.00 ea. . COM- 
PLETELY REFUNDED WITH FIRST ORDER. 
Plea, send me the following Craft Print Plano). 
Craft Print(s) #255 (± $3.00 each 
Craft Print(s) #334 G% $15.00 each 
Craft Print(s) #106 hi $3.00 each 
Enclosed i.r $ 

A FREE Catalog is included with each Craft 
Print Order. Sorry No C.O.D. orders accepted. 
First class mail .. 50g extra 

NAME 
ADDRESS 

CITY STATE ZIP 

111 

SAVE! SPECIAL OFFER: Order 2 or more rets of 
Plans and you can deduct 10 %a -from the total price. 
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BOOKMARK 
BY BOOKWORM 

Color You Bright! The workings of electronics 
are described for both the uninformed reader 
and those with some technical knowledge in 
"Electronics," by Roland Worcester, one of a 
newly published encyclopedic series of "Grosset 
All -Color Guides." Electronics today rules the 
technological scene much as mechanics did a 
few decades ago. Yet for many, the age of 
electronics is filled with mystifying events. Sur- 
rounded by television, radio, and hundreds of 
other electronic tools, we stand in awe over the 
supposedly hard -to- understand working of these 
devices. 

Dr. Worcester, a technical journalist and 
circuit and equipment engineer, develops his 
theme by describing actual circuits, with careful 

HMIS 

Hard cover 
159 pages 
$3.95 

explanations of what each component does. 
With the help of 300 specially created, full - 
color diagrams and illustrations, basic facts 
about electricity and its applications to the 
communications and other media are made 
crystal clear. The text is a very interesting and 
colorful way of getting started in self -taught 
electronics. Published by The Rowland Com- 
pany, Inc., 415 Madison Ave., New York, N. Y. 
10017. 

What's the Answer. One of our best maga- 
zine authors has come up with a new book 
that everyone should peek into! It's Basic Elec- 
tronics Problems Solved by Donald A. Smith. 
Here are quick, easy answers to basic electronics 
problems, wrapped up in a convenient one -stop 
reference dealing with both solid -state and tube - 
type circuits! The method used to present the 
information contained in this book has been 
needed by countless thousands for a long time. 
Unlike many tests which move too fast in the 
area of basics, this " handbook starts from 

"scratch" and explains each step thoroughly, 
omitting nothing essential to a complete under -. 
standing of the fundamentals. The author pre- 
sents not only a detailed explanation of each 
point but actual examples on how to work out 

BASIC 

ELECTRONICS 

PROBLEMS 

SOLVED 

Hard cover 
tomis;s 192 pages 

$7.95 
problems. Then, to firmly fix the information in 
the reader's mind, he has included problems for 
him to solve, with the answers in one appendix, 
and the entire solution in another. Thus, one 
has the opportunity to develop his own skills in 
problem solving, not merely seeing how some- 
one else worked it out. Published by Tab Books, 
Blue Ridge Summit, Pa. 17214. 

New PC Handbook. GC Electronics has re- 
leased a new and colorful "Printed Circuit 
Handbook." The publication, useful to both de- 
sign engineers and hobbyists, is illustrated with 
step -by -step instructions for printed- circuit fab- 
rication- detailing four different techniques: 
direct masking; photo mask /cut -and -peel; mas- 
ter artwork, film negative, photographic; - and 
"B" negative drafting system. 

Techniques shown can be used for a single - 
piece prototype or for construction project ap- 
plications as well as for full -scale manufac- 
turing. Materials needed are carefully listed for 
each method. The Handbook presents many 
ideas and tips on printed circuit board layout, 
design and fabrication. The booklet, priced at 
50 cents, is available at most GC and Calectro 
distributors. 

QUICKY REVIEWS 
Fundamentals of Digital Computers by Don- 

ald D. Spencer -a basic introduction to the 
field of electronic digital computing. Offers a 
good, fundamental approach to all aspects of 
digital computers. Published by Howard W. 
Sams, Indianapolis, Indiana: soft cover, 256 
pages, $5.50. 

Most -Often- Needed 1970 Color Television 
Servicing Information presents needed repair 
material on many popular COLOR sets of all 
popular makes. Includes double page and triple 
page schematics, printed board views, alignment 
facts, and other factory supplied material to aid 
in carrying out needed repairs quickly. Pub- 
lished by Supreme Publications, 1760 Balsam 
Rd., Highland Park, Ill. 60035: soft cover, 192 
pages, $4.00. 
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1. Allied Radio Shack wants to in- 
troduce you to the colorful world of 
electronics. Discover great buys 
from wide selections. Get the de- 
tails from Allied today! 
2. It's just off the press- Lafay- 
ette's all -new 1971 illustrated cata- 
log packed with CB gear, hi -fi 
components, test equipment, tools, 
ham rigs, and more -get your free 
copy! 

3. Get all the facts on Progressive 
Edu -Kits Home Radio Course. Build 
20 radios and electronic circuits; 
parts, tools, and instructions in- 
cluded. 
4. Olson's catalog is a multi-col- 
ored newspaper that's packed with 
more bargains than a phone book 
has names. 

5. Edmund Scientific's new catalog 
contains over 4000 products that 
embrace many sciences and fields. 
6. Bargains galore, that's what's in 
store! Poly -Paks Co. will send you 
their latest 8 -page flyer. 
7. Custom Alarms reveals how in- 
expensive professional alarms can 
really be. Install one yourself. Cir- 
cle 7 for exclusive catalog. 
8. Get it now! John Meshna, Jr.'s 
new 96 -page catalog is jam packed 
with surplus buys. 
9. Troubleshooting without test 
gear? Get with it -let Accurate In- 
strument clue you in on some great 
buys for your test bench. 
10. Burstein -Applebee offers a new 
giant catalog containing 100s of big 
pages crammed with savings. 
11. Now available from EDI (Elec- 
tronic Distributors, Inc.): a catalog 
containing hundreds of electronic items. 

12. Pick Cornell's Electronics' 10th anni. catalog and discover yester- 
day prices. Tubes go for 36C and 
33C. Plus many other goodies! 
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13. Dozens of tools for dozens of 
jobs in Xcelite's 99PS -50 hip pocket 
set! Contains handle plus inter- 
changeable nut drivers, slot and 
Phillips screwdrivers and 4 -in. ex- 
tension. 

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

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

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

17. Get your copy of E. F. John- 
son's new booklet. "Can Johnson 
2 -way Radio Help Me ?" 

18. Heath's new 1971 full -color 
catalog is a shopper's dream. Its 
116 pages are chuck full of gadgets 
and goodies everyone would want 
to own. 

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

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

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

22. 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. 

23. For success in communica- 
tions, broadcasting and electronics, 
get First Class FCC license. Grant- 
ham School of Electronics will show 
you how. 

24. CB antenna catalog by An- 
tenna Specialists makes the pickin' 
easy. Get your copy today! 

25. Kit builder? Like wired prod- 
ucts? EICO's 1971 catalog takes 
care of both breeds of buyers at 
prices you will like. 

26. Want some groovey PC boards 
plus parts for communication proj- 
ects? Then get a hold of Interna- 
tional Crystal's complete catalog. 

27. H. H. Scott has a parcel of 
pamphlets describing their entire 
1971 line of quality hi -fi products. 
They have Scottkits, too! 

28. CBers, Hams, SWLs -get your 
copy of World's Radio Lab's 1971 
catalog. Circle 28 now! 

29. Hy- Gain's new CB antenna cat- 
alog is packed full of useful in- 
formation. Get a copy. 

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

31. Want a 
tion? Then get 
super CB regs 

eluxe CB base sta- 
the specs on Tram's 

32. Get the scoop on Versa - 

Tronics' Versa -Tenna with instant 
magnetic mounting. 

33. Prepare for tomorrow by 
studying at home with Technical 
Training International. Get the facts 
on how to step up in your job. 

34. Pep -up your CB rig's perform- 
ance with Turner's M +2 mobile 
microphone. 

35. CBers, Midland has come up 
with a neat colorful brochure on 
their line. Before you buy, check 
on Midland. 

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 250 to cover handling. (No 
stamps, please.) 
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The Johnson's are getting a new car, the 
Wilson's are moving and Joan is pregnant!' 

"I dunno wha'sa matter... my dumb landlord 
is usually raising hell by now!" 

l 

"Before you come up, Harry, pick up 
a quart of milk, bread,..." 

28 

"If I send over one of the kids, 
can I borrow a pound of sugar ?" 

"Would you mind slipping on this lapel 
mike and describe your sensations for us!" 

"I'm sure Miss Wilson doesn't care + 

a bit about megahertz and things..." 
ELEMENTARY ELECTRONICS 
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Electronics 

tune in the 

It's easier than you think to get police, 
fire, aviation, weather, and other 
broadcasts in the vast VHF spectrum 

by Lee Craig, KDQ1212 

Ever wonder what's on those vhf bands 
that are highly publicized as being 

overcrowded because of the tremendous 
demands for frequency allocations on these 
bands? How can the average lis:ener tune 
in on all these broadcasts? 

About the hottest selling electronic gad- 
gets today are receivers and converters for 



ACTION BANDS 

the 30 -50 MHz, 108 -134 MHz, and 150- 

174 MHz communications bands. There 
are dozens of receivers and converters on 
the market. Some users are ecstatic and 
some are deeply disappointed. And many 
listeners who have purchased them don't 
know how to use them. 

What Can Be Heard. Police and fire calls 
can be heard on both the 30 -50 MHz low 
band and the 150 -174 MHz high band. 
Police and fire calls can also be heard on 
the 450 -470 MHz uhf band, but there are 
no low- priced receivers for this band, 
although there are converters. Despite the 
fact that there are three bands in which 
police and fire calls can be transmitted in 
any one area, all of the police and fire 
transmitters within your receiving range 
may all be in the same band. 

However, there's lots more to hear on 
these bands -stations operated by industry, 
business establishments, highway mainte- 
nance departments, bus lines, truckers, etc. 
On the 150 -174 MHz band you can hear 
train crews, ship -to -shore communications, 
taxicab dispatchers, and weather news 
broadcasts. 

There is also the 108 -136 MHz aviation 
band on which airport tower operators can 
be heard talking to pilots. If you live near 
a major airport you'll hear lots of activity 
when the weather is bad or during peak 
arrival /departure times. 

Is It Legal? The FCC does not prohibit 
anyone from listening to any kind of radio 
transmissions. However, some state and 
municipal governments prohibit the installa- 
tion and /or use of a radio receiver in a car, 
without a special permit, when the receiver 
is capable of intercepting radio transmis- 
sions of police, fire, and other government 
agencies. 

Tunable converters similar to this 
are available for use with AM BCB 
receivers for uhf FM reception. 
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Almost anywhere in this country you 
may lawfully listen to anything on the air 
in your own home, and in your car in most 
parts of the country. But federal law (Com- 
munications Act) prohibits (a) the use of 
any information transmitted over the air 
except by the addressee, (b) revealing the 
contents of any radio transmission, and 
(c) even acknowledging the existence of a 
radio transmission, except in emergencies 
where there is imminent danger to life or 
loss of property -such as an SOS from a 
ship. These prohibitions apply to all radio 
transmissions, including CB, except those 
of commercial broadcasting stations and 
amateur radio stations. This means you 
should not send QSL cards or reception 
reports to other than hams and broadcast- 
ing stations unless specifically requested. 

How to Receive VHF /UHF. Land mobile, 
marine and aviation vhf radio stations can 
be intercepted with a fixed -tuned or tunable 
receiver, or, a converter in conjunction with 
an AM BCB receiver or a shortwave re- 
ceiver. While strong nearby stations can be 
heard when using an indoor antenna, the 
use of a factory -made outdoor antenna is 
recommended. 

Both fixed -tuned and tunable receivers 
are available. When using a fixed -tuned re- 
ceiver, tuning in of signals is no problem. 
Just set the receiver to the desired channel 
by installing the correct crystal and wait 
for the station to come on the air. But when 
using a tunable receiver, you might tune 
and tune and hear very little. That's because 
most communications stations make very 
short transmissions. For example, station 
KAA7862 might go on the air for only a 
few seconds to transmit "KAA7862 base 
to mobile one, no changes in routing," and 
then stay off the air for hours. On the other 
hand, the local police radio station might, 
under certain circumstances, transmit 100 
times every hour. 

Semi -portable, with self contained 
117V AC and 12V DC supply, is tunable 
over low or hi bands plus 2 fixed fregs. 

ELEMENTARY ELECTRONICS 



Range of Transmissions. Vhf monitoring 
is not for DXers. It's for very high fre- 
quency listeners. You can hear base stations 
(stations at fixed locations) over much 
greater distances than mobile units (stations 
in vehicles) because base station antennas 
are higher and the transmitters usually have 
greater power. 

Range also depends upon your receiving 
antenna, your location, and the sensitivity of 
your receiver. Typically, with a good receiv- 
ing setup, you should be able to hear base 
stations from 30 to 80 miles away, but you 
might be able to hear some mobile units 
only 4 or 5 miles away. Because of their 
very high antenna elevation while in flight, 
you might be able to hear aircraft up to 
100 miles away. 

Range is somewhat greater than line of 
sight. This doesn't mean that your receiving 
antenna must see the transmitting antenna, 
since vhf signals, especially above 100 
MHz, are readily reflected by and around 
solid objects in the signal path. 

In general, don't expect to hear com- 
munications stations located in other towns. 
For example, if you live in Seattle, don't 
expect to hear stations in Tacoma and 
Everett. However, in the 30 -50 MHz band, 
you might occasionally hear stations hun- 
dreds of miles away because of unwanted 
skip transmission. 

Tunable Monitor Receivers. A tunable 
vhf /FM monitor receiver consists of a 
tunable mixer and tunable local oscillator 
(it may also contain an RF stage ahead of 
the mixer), followed by an IF amplifier 
(usually 10.7 MHz), an FM detector, and 
an AF amplifier. Some also include one or 
more IF limiter stages ahead of the detector 
plus a squelch circuit. 

The receiver could be tunable through 
either the 30 -50 MHz band or the 150 -174 

Single band, tunable police and fire 
solid state FM receiver. One unit for 
lo and another for hi band reception. 

band or both. When a receiver covers two 
bands, separate front ends -not switched 
coils -are usually provided. Some high -band 
receivers are tunable down to 144 MHz to 
enable reception of 2 -meter ham bands. 

A 108 -136 MHz aviation band monitor 
receiver is similar except that it's designed 
to receive AM signals because aircraft cur- 
rently use AM instead of FM. 

Fixed-Tuned Receivers. A fixed -tuned 
monitor receiver usually employs a single - 
conversion superheterodyne circuit with a 
crystal- controlled local oscillator. Some are 
designed to receive on one channel only. 
To receive on another channel, the crystal 
must be replaced. However, there are nu- 
merous multi- channel fixed -tuned receivers. 
A crystal is required for each channel to be 
received. In addition, there are tunable re- 
ceivers that have an option for crystal - 
controlled (fixed- tuned) operation on one 
or more specific channels. 

More sophisticated fixed -tuned receivers 
employ a dual- conversion superheterodyne 
circuit plus a selectivity filter. Channels 
are selected either by exchanging or switch- 
ing the first local oscillator crystals. The 
second local oscillator crystal remains the 
same for all channels and isn't exchanged as 
is the first local oscillator crystal. 

Scanner -Type Receivers. A most exciting 
type of monitor receiver utilizes electronic 
scanning of a number of channels in 
sequence. A crystal must be provided for 
each channel. Such a receiver, for example, 
could be equipped with crystals- for receiv- 
ing on police, fire, mobile telephone, civil 
defense, and marine channels. The receiver 
will automatically and rapidly tune through 
each channel. But nothing will be heard 
until the receiver finds an active channel. 
When it does, the receiver locks onto this 
active channel until the received station 

This tunable plus one fixed freq. 
band receiver operates off 117V AC 
or 12V DC. Companion hi-band available. 
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goes off the air. Then it continues to scan 
the channels until it finds another carrier. 

Front panel pushbuttons enable locking 
out any or all of the channels for picking 
a particular channel for continuous listening 
and disabling the scanning circuit. 

Most scanner -type receivers cover only 
one band. At least one is now available 
which scans channels in both the 30 -50 and 
150 -174 MHz bands. 

Multiband Receivers. In addition to dual - 
band FM monitor receivers, there are nu- 
merous multiband general -purpose portable 
receivers that cover the AM and FM broad- 
cast bands plus one or more communica- 
tions bands. One of these sets, for example, 
covers the two vhf land mobile bands, the 
vhf aviation band, three shortwave bands, 
and both the AM and FM broadcast bands. 
This kind of receiver is versatile, but isn't 
as satisfactory for communications band 
reception as one that is designed for that 
specific purpose. 

Here's why. On the two land mobile 
bands, the receiver must demodulate narrow 
band FM (±5 kHz) signals and should be 
selective enough to separate signals spaced 
20 kHz apart for the low band, or 30 kHz 
apart for the high band. On the FM broad- 
cast band, the receiver must demodulate 
wide -band .FM (-±-75 kHz) signals whose 
carrier frequencies are spaced 200 kHz 
apart. Unless the receiver contains two 
separate IF amplifiers, one for narrow and 
one for wide -band FM, or a selectivity filter 
for narrow -band FM, plus a narrow -band 
discriminator or ratio detector, it will not 
compare favorably on the land mobile bands 
with receivers designed specifically for 
narrow -band FM. 

12- channel, crystal controlled (6 hi & 
6 lo), 117V AC /12V DC receiver for 
police, tire, business, weather bands. 

Superregenerative Receivers. You can 
build a simple superregenerative receiver 
for any of the three bands that will be able 
to demodulate both AM and FM signals, 
but you might be very disappointed with the 
results. Not because of inadequate sensi- 
tivity, but because of very poor selectivity. 
Also, if you use an outdoor antenna and 
your receiver .doesn't have an RF stage, it 
could radiate harmful interference and 
might even create a hazard to aircraft by 
jamming its electronic navigation equip- 
ment. 

Receiver Specifications. You can buy a 
vhf monitor receiver for less than $20.00 or 
pay more than $500.00 for a very sophisti- 
cated one. Naturally you can expect a lot 
more performance from a $150.00 set than 
from one that sells for $17.95. The way to 
ascertain the difference in performance is 
by reading and interpreting the spec sheets. 
The specs of some of the cheaper ones are 
oftentimes just not there. 

What the Specs Define. When a receiver 
is said to cover the 30 -50 MHz, 108 -136 
MHz, or 150 -175 MHz bands, it should be 
operable at any frequency within the spe- 
cified band. As stated previously, some high - 
band receivers are tunable through the 144- 
172 MHz or 147 -174 MHz band, instead of 
being limited to just the 150 -174 range. 
There's not much to hear above 162.55MHz 
except the weather channel at the present 
time. 

Channel Capacity. Obviously, a tunable 
receiver should be capable of receiving any 
channel within its frequency tuning ca- 
pacity. However, in the case of a multi- 
channel fixed -tuned receiver, all channels 
might have to be within a certain segment 
of the band (i.e. within 0.5 MHz of each 
other), in order to avoid reduced sensitivity 
on some channels. 

Sensitivity. A professional FM communi- 

8- channel, crystal controlled scanning 
monitor receiver for base station use 
on police, fire, weather, business bands. 
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Automatic scan of up to 8 crystal con- 
trolled hi -band channels over an 8 MHz 
range, locks in on 1st active channel. 

cations receiver is usually rated at 0.3 to 0.5 
microvolt for 20 dB of quieting or 12 db 
SINAD. This is much higher sensitivity than 
can be expected of a low -priced monitor 
receiver. If it's a tunable receiver and the 
spec sheet says 1- microvolt sensitivity, it 
probably is true but not necessarily at all fre- 
quencies within the tuning capacity. The 
lower the microvolt rating, the higher the 
sensitivity (e.g. 0.5 microvolt is ten times 
more sensitive than 5.0 microvolts). 

Selectivity. Land mobile channels are 
spaced 20 kHz apart in the 30 -50 MHz 
band, 30 kHz in the 150 -174 MHz band, 
and 25 kHz in the 450 -470 band. To 
separate them requires a receiver having 
good selectivity. A professional FM com- 
munications receiver usually has a rated 
adjacent channel selectivity figure of 60 dB 
or better, even as high as 100 dB. A typical, 
tunable low -cost vhf/ FM monitor receiver 
is much less selective. Some even use 10.7 
MHz IF transformers, of the type used in 
FM BCB receivers which can pass several 
communications channels at the same time. 
However, this doesn't mean the receiver is 
worthless for fun monitoring. Because of 
the FM capture effect, only the strongest 
signal will be heard if it's 6 dB stronger 
than the others, and if the receiver employs 
limiters. 

Squelch. Unless the receiver has a squelch 
circuit, noise will be heard when no signal 
is being received, and /or when tuning 
through the band. If the receiver is to be 
left on to monitor a specific channel, it 
should have a squelch circuit. 

Circuitry. Only a receiver employing a 
superheterodyne circuit should be con- 
sidered. The number of IF stages is impor- 
tant- normally, the more stages the better. 
Many vhf /FM monitor receivers do not 
employ IF limiter stages. They'll work with- 
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Left, hand held AM /Vhf monitor receiver 
separate to & hi band 3- crystal models 
Right, 2 models for hi or lo band tun- 
able hand held VHF monitor receivers. 

out limiters, but the full benefits of FM 
cannot be realized without limiters. How- 
ever, a receiver employing a gated beam 
tube detector combines limiting action with 
FM detection. Limiters are not used in 
aviation band monitor receivers, which are 
for AM reception. 

Detector. For best FM reception, the 
receiver should employ a discriminator, 
ratio detector, or gated beam detector. If it 
employs a slope detector, you will actually 
have an AM detector that will demodulate 
FM signals but will not discrimnate against 
noise. 

Solid State. Both tube and solid -state 
monitor receivers are available and both 
can be excellent, depending on their over- 
all design. Solid -state types are preferred 
for installation in vehicles because of their 
low battery drain. 

Input Impedance. A professional vhf re- 
ceiver is usually designed to be fed by a 50- 
ohm antenna system through 50 -ohm 
coaxial cable. Lower -cost receivers may 
have a phono jack, an SO -239 coaxial con- 
nector, or a pair of screw terminals to which 
the antenna leadin (coaxial cable) is con- 
nected. Most will work well with a 30 -100 
ohm antenna system. Since nearly all vhf 
communications antennas are rated at 50 
ohms, why Use anything else in lieu of such 
an antenna in conjunction with 50 -ohm_. 
coax? 

Converters. Most vhf converters are - de- 
signed for use with an AM BCB receiver. 
There are both tunable and fixed -tuned 
(crystal -controlled) converters. Some are 
designed to plug into an auto radio by in- 
serting the converter between the antenna 
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and the car radio. Some are designed to be 
placed next to a home radio containing a 
loop antenna, so that output of the con- 
verter is inductively coupled to the receiver. 

A fixed -tuned converter consists of a mixer 
and local oscillator, as shown in block 
diagram for fixed frequency vhf converter. 
Some have an RF amplifier ahead of the 
mixer. To receive weather broadcasts on 
162.55 MHz, for example, the converter 
oscillator operates at 164.15 MHz (or 
160.95 MHz) and down -converts 162.55 
MHz signals to 1.6 MHz (1600 kHz) . To 
receive 162.55 MHz signals when using a 
converter, simply tune the AM BCB re- 
ceiver to 1600 kHz. (Some converters are 
designed to work with a receiver tuned to 
some other BCB- frequency.) 

Although the received signal is FM, the 
AM receiver will demodulate the FM signals 
by a process known as slope detection. 

A tunable converter consists of a tunable 
local oscillator and a fixed -tuned broadband 
mixer (or tunable mixer) as shown in the 
diagram for tunable vhf converter. An RF 
amplifier ahead of the mixer could also be 
provided. If designed to cover the 150 -174 
MHz band and to work with a BCB receiver 
tuned to 1600 kHz, the oscillator would be 
tunable through the 151.6 -175.6 (or 
148.4- 172.4) MHz range. As the converter 
dial is tuned, the receiver accepts signals 
which produce a 1.6 -MHz IF signal within 
the converter. 
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Where to Get VHF Monitor 
Receivers and Converters 

Allied Radio Shack -2725 West 7th St., Ft. Worth, 
Texas 76107 
Burstein -Applebee -3199 Mercer St., Kansas City, 
Mo. 64111 
Courier Communications -100 Hoffman Pl., Hill- 
side, N.J. 07205 
Electra Corporation -Cumberland, Ind. 46229 
Fannon Electronics -100 Hoffman Pl., Hillside, 
N.J. 07205 
Heath Co.- Benton Harbor, Mich. 49022 
Kaar Electronics Corp. -232 Wescott Dr., Rahway, 
N.J. 07065 
Lafayette Radio Electronics -111 Jericho Turn- 
pike, Syosset, N.Y. 11791 
Midland International Corp. -P.O. Box 1903, 
Kansas City, Mo. 64141 
Nova -Tech Inc. -24049 S. Frampton St., Harbor 
City, Cal. 90710 
Olsen Electronics -260 S. Forge St., Akron, Ohio 
44308 
Regency Electronics hic.-7900 Pendelton Turn- 
pike, Indianapolis, Ind. 46266 
Herbert Salch & Co.- Woodsboro, Texas 78393 
Sharp Electronics Corp. -178 Commerce Rd., 

Carlstadt, N.J. 07022 
Sonar Radio Corporation -73 Wortman St., 
Brooklyn, N.Y. 11213 
Tompkins Radio Products- Bonnie View, Woods - 
boro, Texas 78393 
World Radio -3415 West Broadway, Council 
Bluffs, la. 51501 
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When a converter is used with a single - 
conversion superheterodyne receiver, a dual - 
conversion superheterodyne receiving sys- 
tem is formed. 

Fixed Antennas. If you are near the sta- 
tions you want to receive, you might be 
able to get by with an indoor antenna. For 
the 30 -50 MHz band you can use a 6 -ft 

(Continued on page 105) 

A really complete communi- 
cations monitoring installa- 
tion. Four separate tunable 
converters cover a) 1.8 to 
4.0 MHz ham band, b) 37 to 
50 MHz public safety band, 
c) 118 to 128 MHz aircraft 
control band, d) 150 to 
165 MHz hi -band police, 
fire, business band. All 
converter outputs are 1500 
kHz to feed standard BCB 
auto radio installed in car. 
Unit below converters is 
manufacturers prototype 
for new CB transciever 
soon to be announced. 
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A simple 
gadget 
that adds on-off 
cycling to the 
windshield wipers 
of your 
automobile 

WIPER-TROL 
by John E. ßjornholt 

e ver gone for a ride with your buddy in his new 
Varoom 8 when a light drizzle, or possibly a 

patch of misty air, clouds his windshield? And, be- 
cause he can't see out, he then turns ON his wind- 
shield wiper to the low position. It swishes across 
the glass a few times, clearing it for the moment 
and stops automatically. Then, after a few seconds 
rest, just when it seems that the glass starts 
clouding up again, the wiper repeats this action 
and continues to cycle from ON to OFF, with a fixed 
rest between cycles, in this manner until the wiper 
switch is turned OFF manually. 'n all probability 
you've commented: Hey, that's great! -Wish 1 had 
that feature on my jalopy. 

Shortly after seeing this action, and while mus- 
ing on simple projects that you might engage in to 
occupy your spare time, you remembered the wiper 
action and wondered if you could dream up a gad- 
get to duplicate it for your car. Our Wiper -Trot is 
just the thing you're looking for, and surprisingly, 
it outperforms the accessory you saw in operation 
on the Varoom 8. It's a very simple device to con- 
struct and requires only a few readily availab`.e 
electronic components that shouldn't cost more 
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I 
than $5. Chief advantage of WIPER -TROL 
over the commercial unit is that you will 
have the capability to adjust cycling from 
continuous running (needed when you're 
in a heavy downpour) to an infinite number 
of delay periods, up to about 10 seconds, 
between stop and start cycles. 

And it's so easy to build and install. The 
complete accessory consists of 2 or 3 fixed 
resistors, depending on make of car (if a 
Ford product, R4 is required to damp 
wiper motor when it reaches rest position to 
prevent overshooting, which could reclose 
the running switch -see drawing.); 2 ca- 
pacitors; a potentiometer or rheostat; a 
silicon unijunction transistor; and a silicon 
controlled rectifier (SCR). These com- 
ponents are all mounted directly on the 
terminals of the potentiometer without using 
a space consuming circuit board or chassis. 
You can fasten the complete assembly to 
your car via a single hole drilled into the 
dashboard. Or, make a simple clamp type 
bracket to fasten it to the bottom of the 
dash without having to mutilate the dash. 
Just two wires connect WIPER -TROL to the 
wiper motor circuit. Of course we assume 
you have an electric wiper motor. (Ameri- 
can Motors cars are the only ones currently 
being manufactured in the U.S that do not 
use electric wiper motors.) 

WIPER -TROL 

Wiper Circuit. First, let's consider the 
basic wiper motor circuit. When the driver 
turns ON the wiper he manually closes a 
switch to start the motor. When the switch 
is turned OFF the motor will continue to 
run until the wiper blades reach their 
normal rest position, at which time the 
motor shuts OFF so as not to leave the 
blades in a spot that may block the driver's 
vision. This is accomplished by a running 
switch built into the motor that is closed 
by a cam on the motor drive shaft after 
the motor has started to rotate. The running 
switch remains closed until the drive shaft 
reaches the equivalent of the rest position 
for the wiper blades. This switch parallels 
the manual ON -OFF switch so that, 
although the manual switch is shifted to the 
OFF position, the motor continues to re- 
ceive current until the running switch cam 
opens this switch's contacts. 

How WI PER-TROL Works. WIPER -TROL 
is connected in series with the manual switch 
lead to the wiper motor. When the manual 
switch is turned ON, capacitor Cl begins 
to charge through resistors R1 and R2. This 
charging current flows simultaneously 
through the wiper motor. But, this current 
is too small to cause the motor to run. When 
the capacitor voltage reaches the stand -of` 
voltage of the unijunction transistor (Q1) 
the transistor fires, producing a pulse across 
resistor R3, discharging capacitor Cl. At 
the same time this pulse is applied to the 
gate of the SCR, turning it ON. Once SCR1 

4-12V FROM 4-12V FROM 
IGNITION SWITCH 

WIPER 
MOTOR 

WIPER 
CONTROL 

OFF -ON 
SWITCH 

A I 

o 
RUNNING 
SWITCH 

IGNITION SWITCH 

E3 

WIPER 
MOTOR 

RUNNING 
SWITCH 

R4 
2S-2 -2W 

Wiring diagram A details motor control circuit for most recent cars (past 6 to 
10 years), other than Ford products, that employ electric windshield wiper motors. 
Ford products employ a slightly different control, circuit B. Resistor R4 damps 
motor when it reaches rest position, thus preventing overshoot to cause recycling. 
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WIPER 
MOTOR 

+I2VDC 

RUNNING 
SWITCH 

RI 
22052 

R2 
200K 

CI 

+I( 
47Mf 

b2 

bl 

_l.. 

OFF -ON 
SWITCH 

PARTS LIST FOR WIPER -TROL 
C1-47 µF, 20 VDC tantalum capacitor 

(Sprague CS13B -E476M or equiv.) 
C2 -20 p.F, 25 VDC aluminum electro- 

lytic capacitor (Sprague TE -1305 or 
equiv.) 

QI-Silicon unijunction transistor (Mo- 
torola type 2N4948) 

R1 -220 ohm, 1/2-watt resistor 
R2- 250,000 ohm, 2 -watt linear taper po- 

tentiometer (CTS Type 550R or equiv.) 
R3 -100 ohm, 1/2-watt, resistor 
R4 -2 ohm, 2 -watt resistor (see text and 

drawing for Ford cars) 
SCR1 -3 amp, 75 PIV silicon controlled 

rectifier (Motorola type 2N4441) 

It's easier to understand Wiper -Trol's 
circuit with motor control shown in 
series with Wiper -Trol. 
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is turned ON it will continúe to conduct 
until the current flowing from its anode to 
its cathode is interrupted, which turns it 
OFF. The SCR is capable of handling cur- 
rent flows of several amperes and will easily 
handle the current of approximately 3 amps 
necessary to start the wiper motor of every 
automobile. 

Once the motor is started, its running 
switch takes over and by- passes the WIPER - 
TROL by shorting out WIPER- TROL'S time 
delay circuit. With no current flowing 
through the SCR it shuts OFF allowing it to 
recover, and also keeps Cl discharged. 
When the wiper motor reaches the rest 
point, at which time the running switch is 

SEMICONDUCTOR 
CONNECTION DIAGRAMS 

01 
b1 

eTb2 
2N4948 
(BOTTOM 

VIEW) 

SCRI 

([J 3 
q a c 

2N4441 
(HEAT SINK 

CONTACT SIDE) 

SCRI 
R3 

RI 
R2 

opened automatically, the time delay cir- 
cuit will again be energized and Cl will 
start to charge, and, after a period of time, 
the entire cycle is repeated over and over 
until the manual ON -OFF wiper switch is 
turned OFF. And this operating schedule is 
where WIPER -TROL has an advantage over 
the commercial wiper cycling accessory. 
You can adjust the cycling time between 
ON and OFF by changing the time delay 
between OFF and ON that is built into 
WIPER -TROL. Potentiometer R2 allows con- 
tinuously variable time delay by controlling 
the amount of charging current Cl re- 
ceives, the less the current (higher resistance 
of R2) the greater the delay, because it 

0i 

TO 
BATTERY( +) 

TO 
BATTERY 
( -) 

C2 
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Because there's no chassis 
parts mounted directly to 
R2, and photo doesn't show 
construction details clearly, 
we've had our artist make 
this exploded view to help you 
build Wiper -Trol. We've not 
shown details on a mounting 
bracket because there are so 
many different configurations 
of dashboards. A simple bracket 
formed to wrap around bottom 
edge of dash that can be held 
with a set screw and that has 
a 2 -in. tab perpendicular to 
bottom of dash will do the job. 
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WIPER -TROL 

takes longer for Cl 's charge to reach the 
stand -off voltage of Ql. 

Making It. Layout of parts for WIPER - 
TROL isn't critical. However, we felt the 
unit should be compact and easy to mount. 
Therefore all components were mounted 
directly to the potentiometer's terminals. If 
you agree with this concept you'll want to 
follow our assembly, as shown in our layout 
diagram. You can, however, package the 
components to suit your own whims without 
appreciably affecting its operation. One word 
of caution. Make certain the electrolytic 
capacitors are correctly connected with 
respect to polarity. Also, betore soldering 
leads of Q1 and SCR1 double check their 
connections. Too much heat can impair or 
destroy semiconductors. 

Connecting It To Your Car. As previously 
stated, WIPER -TROL is inserted in series 
with the ungrounded lead (for most cars 
the , positive lead) of the wiper motor. 
Normally the negative lead is returned di- 
rectly to ground (the car frame) via the 
manual ON -OFF switch. (See our wiring 

Tape on 
ponents 

rear of R2 prevents shorts with corn - 
so closely placed on back of control. 

diagrams for major auto manufacturers). 
When mounting WIPER -TROL on, or in the 
dash, be sure there is room for the assembly 
and that no other wires and /or supports, 
of which there is an amazing amount behind 
the dash of today's cars, will not touch any 
of WIPER- TROL's components. 

I a 111111111111111111111111111111111111111111111111111111111I. 

IC Portraits Zapped Out With Lazer Beam 
The laser's heat, rather than its light, 

has been harnessed to produce photomasks 
used to form semiconductor patterns on IC 

devices. In just a few billionths of a second 
a powerful pulse of thermal energy evapo- 
rates a mental image from one surface and, 
precisely deposits it on another. 

This new technique of mass transfer (de- 
veloped by IBM) permits the direct and 
simultaneous production of both positive 
and negative photomasks, a time- consum- 
ing process normally requiring several 
image -reversing steps. 

A glass plate, coated on one side with 
chromium, one ten -millionths 
of an inch thick, is sand- 
wiched in a vacuum frame 
between a master mask and 
a clear glass plate. 

When the laser beam 
passes through the master 
mask, it sublimes (immedi- 
ately turns metal to gas) 
metal from the first glass 
plate and deposits it on the 
second glass plate, thus mak- 
ing the first one a positive 
photomask and the second 
one a negative photomask. 

-Joe Gronk 

Vacuum Frame 

Metal -Coated 
Glass Plate 

Clear Glass 
Plate 

'V. W,,.>.,,, m, n., . .... m n.,,,,,.. a 4u 
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CBs 

NOISE 

ELIMINATOR 

You won't find a knob marked "Squelch" 
on your AM radio or TV set. But, just 

about every CB receiver now manufactured 
sports one of these handy controls. The rea- 
son is that squelch can silence static that's 
heard in a speaker when no signal is being 
received, making it the greatest boon to 
noise -pollution elimination since the inven- 
tion of ear muffs. Only an incoming message 
trips the squelch noise mask so you're spared 
the static crashes, atmospherics and other 
electronic egg -scrambling during standby pe- 
riods. Why is no squelch needed for regular 
radio or TV? Unlike mobile communica- 
tions, the incoming signal is constant, so 
steady broadcast signals keep the receiver 
free of background noise. 

And that's the starting point for under- 
standing how a squelch circuit functions. 
The receiver can sense the presence of a sig- 
nal, then automatically control the audio 
stages. As we'll see, squelch can also work 
the other way -sense the noise or static- 
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By Len Buckwalter 

and similarly regulate the audio. Finally, 
there's "tone" squelch, sometimes termed 
"selective call." In this specialized circuit not 
only is noise silenced, but also the stations 
on the channel you don't wish to hear. 

Stealing AVC. Simple squelch circuits 
are little more than electronic switches 
tripped by the receiver's AVC (automatic 
volume control) voltage The overall idea is 
shown in the block diagram of Fig. 1 which 
represents a typical CB receiver. An incom- 
ing signal from the antenna passes through 
various stages until it reaches the detector 
where it's converted to audio. In the de- 
tector, too, a portion of the carrier signal 
(which is AC) is converted to DC by a 
diode rectifier. Since the DC signal will vary 
in strength with the carrier, it's used to pro- 
tect the receiver against overload or exces- 
sive volume changes. This is the AVC volt- 
age and, as shown by the dotted line in Fig. 
1, is fed back to earlier stages in the re- 
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SQUELCH 

ceiver. If an incoming signal rises in 
strength, AVC is returned in a direction 
which reduces the RF (and sometimes the 
IF) amplifier gain. 

If there is no signal in the receiver, there 
is no AVC voltage. Why not use AVC to 
directly control -or squelch -the audio 
along with earlier RF receiver stages? 
Squelch is, in fact, a brand of automatic vol- 
ume control. The pitfall in using AVC di- 
rectly to develop squelch action is that 
AVC changes too gradually, and over too- 

TANT 

in both tube and transistor CB receixeers: 
Bottled squelch. A tube variety is shown 

in Fig. 2 and its operation 'boils down to this: 
AVC voltage is greatly boosted by an ampli- 
fier, then the magnified voltage controls the 
grid bias of a regular audio stage. Since 
AVC amplified voltage now swings over a 

much larger range, the audio tube switches 
briskly on and off. Let's trace it in some de- 
tail in Fig. 2. First, there's the conventional 
audio amplifier shown connected to the de- 
tector. Since all audio signals must pass 
through it, the amplifier handily serves as a 

controlled stage. The other stage (near the 
bottom of the diagram) is the squelch con- 
trol, nothing more than a DC amplifier. 

DETECTOR 
RF AMP 

I 
IF AMP --l' 

1 

AVC 

pi AUDIO 
AMP 

I SQUELCH 
VOLTAGE 

_J 

SPKR 

Fig. 1-Dotted lines on typical CB block diagram trace path of MC voltage fed back 

to RF amp to control sensitivity and to squelch amp to open audio amp. 
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limited a range. For squelch to do its as- 

signed job, it should create an all -or- nothing 
effect on audio. Thus, AVC may start 
squelch action, but additional stages are 
needed to impart the snap. 

As seen in the block diagram of Fig. 1, 

this will occur in a "squelch" stage con- 
nected to AVC voltage, and also to the 
audio amplifier to be controlled. Let's trace 
how a typical squelch circuit might appear 

Note that the tube grid of the squelch con- 
trol is operated by AVC voltage -and that 
the plate of this stage also connects upward 
to the grid of the audio amplifier. 

Circuit action mainly occurs at the vari- 
able resistor which serves as the squelch ad- 
just (a front -panel knob). As you can see, a 

voltage of 80 is at one side of the resistor, 
while 100 appears at the opposite end. The 
reason for the drop is current flowing 

Upper left photo, 
Heathkit's Tone Squelch Kit 
model GD -162 for adding 
squelch to any CB rig. Photo 
lower left, Allied -Radio 
Shack model A2569, 23 -chan- 
nel CB mobile set; knob cen- 
tered between channel indi- 
cator and 3 -scale meter is 
squelch control. Handy - 
Talkie in photo at right 
has squelch knob centered 
between volume control and 
channel selector on Fanon 
IC -3000 unit. Squelch is 
usually found on more ex- 
pensive equipments. 
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+80V (NO SIGNAL) 
+100V (SIGNAL) 

r 

AUDIO 
AMP 

AUDIO sao 
OUT -- 3. 

AVC 

AVC 

I VOLTAGE 
I DROP 

+80V 

+100V 
CATHODE 

+100V 200V 
0 100V 

SQUELCH 
ADJUST 4 

SQUELCH 
CONTROL 

Fig. 2 -In tube type CB rig change 'n AVC voltage when carrier is received lowers 
voltage drop across squelch control thus opening audio clamped by higher voltage. 
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through the squelch control tube. Assume 
there's no negative AVC voltage on the con- 
trol tube grid; the resulting tube current flow 
produces the 20 -volt drop shown across the 
variable resistor. The voltages are next ap- 
plied to the audio amplifier. Note that 100 
volts go to the tube cathode and 80 to the 
tube grid. 

This set of voltages cut o$ the audio am- 
plifier completely -no audio signals can pass. 
The reason is, the tube is now experiencing 
a relatively high negative grid bias. How 
does a negative charge develop from +80 
and +100? It appears because grid voltagels 
always measured with relation to the cath- 
ode. Thus, if the cathode operates at + 100 
volts, and the grid at +80, the grid will ap- 
pear to be relatively 20 volts negative. This 
is a substantial amount of grid bias and it 
cuts off any audio amplification through the 
stage. So the speaker is effectively silenced. 

Now to see what happens when a signal 
arrives and trips open the squelch. Since an 
incoming carrier produces negative AVC 
voltage, it also cuts off current flow through 
the squelch tube. This kills the voltage drop 
across the squelch variable resistor and 
that 80 volts shown jumps up to 100 (the 
supply voltage). Since the controlled audio 
stage also receives 100 volts on its grid, that 

high negative bias developed earlier disap- 
pears. This places both grid and cathode at 
100, so the grid bias now drops to a relative 
value of zero volts. The audio stage can now 
amplify and the receiver is unsquelched. 

For the system to operate properly, you 
must set a squelch with care. The usual 
problem results when the knob is set too 
high and weaker stations cannot activate 
the squelch. As you can see in Fig. 2, a high 
setting could place the audio grid too far 
into the negative region and prevent the re- 
ceiver from unsquelching except for strong 
signals. The technique for adjusting a 
squelch is to wait until no signal is being re- 
ceived, then rotate the knob until the back- 
ground noise just disappears. 

Transistorized, .too! The solid -state ver- 
sion of a squelch circuit is shown in Fig. 3, 
The idea in this circuit is based on the for- 
ward and reverse characteristics of a silicon 
diode we call the squelch diode. When the 
diode is biased in the reverse direction, it 
presents an extremely high internal resis- 
tance and blocks the flow of audio between 
the detector and following audio stages. 
Consider, first, how the receiver is squelched 
during a no- signal period. Note that the 
squelch diode in Fig. 3 is receiving two volt- 
ages (besides the audio from the detector). 
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DETECTOR ` 
0, AUDIO 

RI SQUELCH 
ADJUST 

o CONTROL z 
AVC B+ VOLTAGE ~_ DC SUPPLY + 

Fig. 3- Transistorized set depends on change in control voltage from IF amp when E 
carrier is present to forward bias squelch diode reversing it's clamp on audio to open it. 
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SQUELCH 

The one from the left is control voltage 
tapped from the collector of an IF ampli- 
fier stage. This transistor not only operates 
as an IF amplifier, but also serves 

-to drive the squelch circuit (much like the 
squelch control tube did earlier). When no 
signal is received, collector current is high in 
that stage, and a corresponding voltage drop 
occurs across resistor Rl. A sample of this 
drop is fed back to one side of the squelch 
diode for biasing. Notice that, a second bias 
voltage also reaches the diode from the 
squelch adjust potentiometer. The net effect 
of these connections is a reverse -bias condi- 
tion on the diode; the control voltage makes 
the cathode relatively positive with respect 
to the anode. Now the speaker is silent since 
nothing can get through the audio section. 
But when a signal enters the receiver, the IF 
amplifier conducts less current (because 
AVC voltage is being developed) and the 
collector voltage drop across R1 is greatly 
reduced. This makes the squelch diode rela- 
tively negative on its cathode-causing a 
forward bias condition. The diode's resis- 
tance plummets and the receiver is opened 
up for audio. 

The squelch circuits are common in CB 
equipment and they do the job. But as the 
clerk in the discount store says, as you ex- 
amine a sale -priced item, "Let me show you 
something better!" In the more expensive 
communications gear, the squelch will act 
snappier and have a more sensitive threshold 
for awakening on weak signals. 

Noise is Nice? One of the deluxe 
squelches is the "noise- operated" type. Cir- 

F. CARRIER 

E. 

cuits described earlier are carrier -derived, 
but a noise -derived system is more sophis- 
ticated. As shown in Fig. 4, the action be- 
gins by tapping a sampling of signal from 
one of the IF stages in the receiver. Assume 
at this time that no station is being received 
so the signal is - only atmospheric noise or 
other background static. This is fed down to 
a filter which sharpens the response to the 
steady "white" noise component rather than 
the clicks, clonks or other transients that 
might trip the squelch at the wrong time. 
The noise amplifier, as the name implies, 
boosts the noise level to a working value. 
Notice that the manually- adjusted squelch 
potentiometer is also at the input to the 
stage. It allows the operator to choose the 
operating threshold of the circuit. 

Next, the amplified noise signal is recti- 
fied by a diode and smoothed to pure DC so 
it can exercise circuit control (as AVC did 
in the simpler squelches). But first, the DC 
is applied to a switching transistor to obtain 
the necessary snap- action. The switching 
transistor stage is little more than a conven- 
tional amplifier, but with almost no bias on 
its base terminal. This causes the transistor 
to operate wide open and saturate rapidly on 
an input signal. The result of the DC signal, 
therefore, is a rather high positive voltage at 
the output of the switching transistor (at the 
emitter). This is sent up to the audio sec- 
tion as the control voltage and the stage is 

clamped shut ... nothing can be heard in 
the speaker. When an IF signal arrives due 
to a transmission from a CB rig, however, 
white noise disappears, no DC occurs and 
the audio stages are released for amplifica- 
tion. 

As you can see, the noise- operated 
(Continued on page 105) 
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Fig. 4 -Most sophisticated squelch noise operated rather than carrier de- 
rived, Filter separates white noise from other noise to develope squelch volts. 
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A 
fun device 

that's easy to build 

by James Squires 

Your darkened living room is the scene tor the Love 
Game and the actors are you and any cute chick you 

pick to sit beside you. You certainly know the rules al- 
ready. In the few minutes that follow, you'll do your level 
best to put out the lights in the room, since we all do our 
best work in the dark. Being a real sport, though, you give 
her a fighting chance. With the Love Game placed between 
you and the chick it is the center of illumination and 
counter illumination. Frantically you turn this switch; now 
it's her turn, she turns that switch; you reach for another 
switch and brush her hand; your heart races, well, -that's 
the risk of the game. Now you turn another switch -all 
the lights dim but in frustrating defiance of the bigger 
game, they are still lit. And-oh well, the rest must wait 
until you have built your very own Love Game. 

Game Rules: As in any game of love, it is best to be- 
come thoroughly familiar with all of the tricks, so you 
should get acquainted with the schematic diagram and the 
wiring diagram of our Love Game. This is necessary if 
you want to keep the upperhand and be a consistent 
winner. The rules, however, state that you take turns with 
your partner, operating one switch per turn. The game 
starts with all lights ON. Don't worry about memorizing 

JANUARY - FEBRUARY, 1971 45 



V® 1 LOVE GAME 

the various switch combinations, unless, of 
course, you must take every advantage, for 
with each move their effect changes. In fair- 
ness to chicks of the world, perhaps you, the 
builder of this fiendish game, knowing its in- 
nermost secrets, shouldn't play. 

How It Works: Considering that Love 
Game involves switches, lights, batteries 
and, oh, yes, girls, it becomes extremely 
complicated and therefore warrants explana- 
tion, the game, that is, not the girls. As you 
play you will notice that each of the lights 
has two levels of illumination, bright and 
dim. The dim level occurs when L1 and L2 
are switched on in parallel with L3 and L4 
thus dividing the available battery current 
between the two sets of lamps, (see sche- 
matic diagram) . 

Each lamp draws 300 MA, therefore, the 
four of them draw 1.2 amps from the four 
paralleled AA cells making up B1. Taking 
into consideration the life of the batteries, 

lamps and switches plus a modicum of suc- 
cess on your part (that is, the lamps OFF 
more than they are ON.) the single set of 
batteries should let you play the Love Game 
with all of the girls in the neighborhood be- 
fore having to replace batteries. The lamps 
are PR 6's and are rated at 2.47 volts and 
300 mA drain per lamp. 

Building the Game: The chassis for the 
Love Game is somewhat unconventional, 
utilizing a new medium, one half inch plastic 
pipe of the kind used in underground sprin- 
kler systems. Four plastic end caps, four 
pieces of plastic pipe 4 -in. long for four 
arms, and a center cross piece, all fabricated 
from standard plastic pipe and associated 
parts, make up the chassis. Normally, plastic 
tubing is joined to fittings with a solvent that 
softens the plastic surfaces and, when it dries 
(fairly fast), results in the two surfaces join- 
ing together, but this proved unnecessary 
for the Love Game. The normal snug fit of 
the pipe into the end caps and cross piece is 
made snugger by the spray painting that is 
also used to provide an even colored surface 
to the pipe and pipe fittings. The added 
thickness of the paint provides the sufficient- 
ly tight fit needed for joining all parts in the 
assembly of the Love Game. 

,Drill a 3/a -in hole centered on its flattened 
surface in each plastic end cap to accept the 
Leviton Rotary SPST Switch (see drilling 
diagram). Before mounting the switches in 
the end caps, cut switch wires to a 31/2-in. 
length and splice a pair of 8 -in long, color 
coded No. 22 solid, insulated wires to each 
pair of switch leads. If at all possible use a 
different color for each pair of leads to help 
identify each switch, as we did in the model. 

Above, Love Game in 
disarray shows you how 
we tucked batteries, 
splices, inter -connecting 
wires and lamps into the 
arms of the game. Below, 
this full, exploded view is 
presented to show exactly 
how the switches are 
oriented within the arms 
and center piece of the 
chassis (plastic pipe and 
fittings). Circuit diagram 
on opposite page can easily 
associated with this view. 
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You don't have to use 
identical color scheme we 
did so long as you match 
up lamps and switches 
according to our plan in 
schematic and identifying 
locations shown in photo 
on opposite page. How 
else can you learn how 
to enter the game with an 
advantage to assure you 
success? Unless, of course 
you're a "Jack Armstrong - 
All American Boy who 
wouldn't think of taking 
advantage of a girl, 
especially in a Love Game. 

I (BLACK) 

(RED) 

T 

1(PURPLE) 

St 

(PURPLE) 

(GRN) S3 (GRN) 

¡RED) 
T 

(RED) 

(BLU) S5 (BLU) (GRAY S4 (GRAY) 

Mount the switch and insert the spliced 
wires into the plastic tubular arms and at- 
tach the end caps to the arms. The splices 
will be hidden within the tubes that are in- 
serted each into an end cap and eventually 
one of the sections of the cross piece. 

A 11 /2 volt AA cell battery is also housed 
in each of the four arms. As shown in the 
schematic, these four cells are connected in 
parallel to provide sufficient capacity for a 
minimum of 50 hours intermittent duty, if 
you can possibly call playing the game duty. 
Each of the four AA cells are individually 
wired by soldering a separate black wire to 
the can (negative terminal) of a battery and 
a separate red wire to each center post (posi- 
tive) of a battery. Be careful to use as little 
heat as possible on the battery terminals and 

DRILL 4 PLACES 
FOR A PRESS FIT 
WITH PR 6 BULB 

END CAP 

DRILL 3/8" 

DRILL ALL 
4 END CAPS 

Core for a solid construction of Love Game 
chassis is standard cross piece used for 
branches in underground sprinklers. Lamp 
mounting holes are drilled for snug fit of 
PR6 Lamps. Switch holes are 3 /8 -in. diam. 
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wires and do the soldering job quickly in 
order not to overheat the battery, as exces- 
sive heat will shorten its life. Wrap black 
vinyl plastic electrical insulating tape length- 
wise around the battery to hold in position 
the negative lead which is brought up to- 
wards the positive end of the battery. and 
also to insulate its terminals. Next, insert 
each battery into its respective arm of the 
Love Game, negative end first. You now 
have two sets of leads extending from each 
arm -end cap combination. They are the two 
switch wires and the two battery wires. Refer 
to schematic diagram if necessary. 

Mount the fifth Leviton switch, S4, in the 
center hole drilled in the cross piece. Solder 
a separate No. 22 gauge insulated wire to the 
base button of each of the four PR6 lamps, 
again being careful not to use too much 
heat. Strip 1 /4 -in. of insulation from four 
separate pieces of solid wire and insert one 
stripped end through each of the four holes 
where the lamps are to be mounted. The 
pressure of the slip fit (see drilling diagram) 
between the metal base of a lamp, the bared 
wire and the plastic of the cross piece will 
form the ground contact and complete the 
circuit for each lamp. Be careful not to press 
on the fragile glass bulb or to use the bulb 
as a handle when inserting the lamps into 
the plastic cross piece. 

Connect all the black (negative) wires 
from the batteries to the ground contacts of 
the bulbs, just wired, by feeding them all to- 
gether through one of the openings in the 
plastic cross piece. Twist, solder and tape 
the ground bundle. Do the sartie with the red 
(positive) wires, bundling, soldering and 
taping. Continue following schematic, being 
careful that no wires are left exposed which 
might short out the batteries during con- 
struction. 
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LOVE GAME 

Starting the Game Love: Unless you in- 

sist on stacking the game against a Stacked 
Partner, and who could blame you, the 
only switch you might remember is S4 in 

the center of the plastic cross. SS is isolated 
from the battery in either direction by two 
switches (Si, S3 and S2, S4) and it is there- 
fore more difficult to guess whether it is 

open (OFF) or closed (ON). 
However, the Table of Darkness will as- 

sist you in determining which switches will 
most quickly get the lights OFF and turn 
your action ON. 

Prior to starting the game, the switches 
are set so that with a flick of one switch, ei- 
ther S1 or S2, all lights will come ON. The 
Love Game is ready to begin. Now - 
darken the room, set the Love Game be- 
tween you and some willing lovely chick - 
and Good Luck. 

Caution: It is not considered good form 

to use to -undue advantage any special 
knowledge you might have gained during 
the construction of this game during your 
encounter. However, if by some stroke of 
faith she finds your special switch and turns 
you ON ahead of time, well -from there on 
you are on your own and -in the Love 
Game you play it by heart. 

Just a suggestion, you may want to mem- 
orize the identity of the switches and lamps 
so you, the constructor can cheat, if you 
want to be sure of winning every round 
rather than to trust to luck that you'll re- 
member all the positions of the switches and 
lights. (See photo for identity) One other 
bit of information. The Leviton (or equiv.) 
switches are obtainable from most hardware 
or electrical supply departments as are the 
PR6 lamps and AA cell batteries. The plas- 
tic pipe and associated fittings are easily ob- 
tained from garden supply shops or from 
dealers who sell underground sprinkler sys- 
tems. You probably have the wire, solder 
and tape; the only other materials required 
in your workshop. 

TABLE OF DARKNESS 
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SWITCH ACTION 
Si, S2 (a) Will light lamps 11 and 12 respectively when either Si or S2 is closed (ON), regardless of the 

position of the other switches. 
(b) Either one can light all four lamps if S3, S4, and S5 are closed (ON). 

S3 (a) Will light 12 if Si is closed (ON) and S3 and S5 are open (OFF). Of course, 11 will also be lit 
when Si is closed (ON). 

E. 

i (b) Will light lamps 12, 13, and 14 if either Si or S2 is closed (ON) when S4 and S5 are closed (ON). 

S4 (a) Will light 13 if S2 is closed (ON) and S3 and S5 are open (OFF). 

(b) Will also light 12 if S5 is closed (ON). 

(C) Will also light 11 if S3 is closed (ON). E. 

S5 (al Will light 12 if Si and S3 are closed (ON). 
F. 

(b) Will light 12 if S2 and S4 are closed (ON). 

(C) Will light 11 and 12 if S2, S3, and S4 are closed (ON). When S2 is closed 14 will be lit and when 

S4 is closed 13 will be lit. 
.. ñ1111111111In1111111I11111111111111111111111111111111111111111111111I11111111111111111111111111111I 
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Watch Out You're Not Coo 
111th the coming of the microwave oven, con- 
sumers must become aware of the possible 
inherent dangers of such devices. Manufac- 
turers working closely with the government 
agencies are eliminating design troubles. How- 
ever, you, the consumer, must be informed 
of simple safety tips. Here are ten you should 
know: 

1. Read the instruction manual for the 
manufacturer's recommendations for safe op- 
eration of the oven. 

2. Examine the oven for evidence of ship- 
ping damage. 

3. Stay at least a full arm's length away 
from the front of an operating oven. Micro- 
wave field strength decreases with distance! 

ked! 
4. Switch the oven off before opening the 

door. 
5. Do not allow children near the viewing 

port to watch the cooking of food. 
6. Never insert objects (for example, a 

fork prong, aluminum foil, wire) through the 
door grill or around the door seal. 

7. Never tamper with or inactivate the 
oven safety interlocks -devices to turn off the 
oven automatically when the door is opened. 

8. Never operate an empty oven. 
9. Do not use metal cookware. 

10. Frequently clean oven cavity, door, and 
seals with water and mild detergent. Do not 
use scouring pads, steel wool, or other 
abrasives. 
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Dmitri Mendeleyev -the college reject who 
formulated chemistry's periodic law of 
elements. 

GREAT 
MEN 

OF 
SCIENCE 
Dmitri got off to a bad start. Ambitious 

for the last of her seventeen children, his 
mother took him all the way to Moscow so 
that he could study at Russia's greatest uni- 
versity. 

His Siberian accent, however, was too 
much for the director of admissions. That's 
why Mendeleyev (or Mendeléeff or Mende - 
léev as his name is frequently rendered in 
English) had to settle for the Pedagogical 
Institute in St. Petersburg. 

He made the best of a less- than -satis- 
factory situation, majored in three fields: 
physics, chemistry, and mathematics. No 
self- respecting university would permit a 
student to undertake such a program today; 
even in the 1850s a three -pronged attack 
upon nature's secrets was not the usual 
approach. 

After graduating at the head of his class, 
the youth whose name sounds as though it 
might have come from a comic song, tried 
his hand at teaching. 

He wanted the equivalent of graduate 
study in his fields of interest. Reluctantly, 
Dmitri went abroad because Russia had no 
first -rate physical scientists. First in France, 
and then in Germany, he was exposed to 
then -new ideas about the nature of elements. 

Still, his doctoral dissertation was tame 
enough. It dealt with "The Union of Alcohol 
with Water." 

For years, inquisitive scientists had been 
trying to make some kind of order out of 

.TATTTiAAV-t+`rRAiTARV 1Q71 

the hodgepodge of elements. No oìle came 
even close to reaching that goal. 

Mendeleyev decided to tackle the prob- 
lem. 

A full professor at the University of St. 
Petersburg at thirty -one, he had great confi- 
dence in himself. As a start toward finding 
some pattern running through the tangled 
maze of chemistry, he made sixty -three 
cards. 

Each of Mendeleyev's cards represented 
one of the elements already isolated and 
named by scientists. Experimenting first with 
one pattern, then another . and another, 
and another . . . the Russian thought he 
saw a glimmer of light. 

It came as a result of using lithium 
(atomic weight 7 -an exceptionally lucky 
number!) as a starting point. The elements 
beryllium (9) , boron (I 1) , carbon ( 12 ) , 

nitrogen (14), oxygen (16), and fiourine 
(19) followed. 

Then there was a great break in the chain. 
The next known element, sodium, has an 
atomic weight of 23. 

Probing, questing, arranging and re- 
arranging his cards until some of his friends 
privately agreed that he had gone mad, 
Dmitri stumbled on one of nature's secrets. 
Though more than three times as heavy as 
lithium, sodium has some properties remark- 
ably like those of the silver -white metal. He 
thought about this for some time. 

(Continued on page 101) 
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Will a brand new CB -type band get the FCC's green light? 
No code test -no technical exam -to get 

a ham license. A dream? Perhaps. But, 
this dream might come true. The FCC is 
giving consideration to a proposal to estab- 
lish a Hobby Class Amateur Radio Operator 
license. If the FCC adopts the proposals 
contained in a petition filed by Wayne 
Green, editor of 73 Magazine, here's what 
you will be able to do lawfully. 

Operate a ham station, using FM phone, 
on any frequency between 220.5 MHz and 
224.5 MHz- that's a band 4000 kHz wide. 

Use transmitter power up to 100 watts. 
Gab to your heart's content about almost 

anything as long as you don't use profane 
or obscene language. 

Communicate with any other ham station 
of the same class as far away as your rig 
will reach. 

Talk as long as you want without silent 
periods. 

Install your antenna as high as you want. 
On CB, thousands of CBers who would 

like to be hams, but are too lazy to practice 
code and study theory, are violating the 
law by doing the following which are 
prohibited: 

Exchanging communications with other 
CB stations for longer than five minutes 
at a time. 

Communicating with stations more than 
150 miles away. 

Using the intrastation channels for inter - 
station communications. 

Operating transmitters with input powers 
of more than 5 watts. 

Installing antennas more than 20 feet 
above an existing man -made structure or 
natural formation. 

Talking (over the air) about technical 
operations of their equipment, and using 
CB radio for hobby -type operations. 

If you're one of the thousands of elec- 
tronics experimenters who would like to be 
able to lawfully use two -way radio for the 
fun of it without having to pass a theory 

exam -and learn to send and receive 
International Morse Code -your dream 
has a good chance of coming true. 

For 36 years -since the FCC was 
established in 1934 -the FCC has stead- 
fastly refused to waive the requirement for 
a code test for ham license applicants. But, 
now that England licenses beginner hams 
to operate at frequencies above 144 MHz 
without requiring applicants to pass a code 
test -and because uncontrollable chaos 
exists on the Citizens Band because of 
hobby -type operations -the FCC shows 
signs of bending. 

Wayne Green, in his petition, proposes 
that hobby class license applicants need only 
to pass an exam on FCC rules and regu- 
lations. Instead of having to go to an FCC 
field office, the exam could be administered 
by any holder of a General Class (or higher) 
Amateur Radio Operator license. 

The probability of this dream coming 
true is very high. Once the door has been 
opened a crack, the ramrod of public 
pressure will undoubtedly push the door 
wide open. The FCC can expect a deluge 
of letters demanding issuance of a notice 
of proposed rules changes, followed by 
demands for their adoption. 

Some of you who do not know the 
significance of 220.5 to 224.5 MHz might 
be wondering if the band is worth having. 
Rest assured -it is. 

Most hams operate in the HF bands on 
which DX communication is the big thing. 
Relatively few operate in the VHF and 
UHF bands above 54 MHz because of 
range limitations. But, the trend is upward 
in frequency because of higher quality 
communication in spite of reduced DX 
capability. 

During and before World War II, UHF 
started at 30 MHz. Now, the VHF band ex- 
tends between 300 MHz and 3000 MHz. 

Almost all land mobile radio communi- 
(Continued on page 104) 
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WATER 

WATER 

EVERYWHERE 
and not one drop fit to drink!!! 

by James S. Gu pton, Jr. 

Lack of pure drin<irtg water is not 
a foreboding of the future. 

Ur fortunately, it's a ad reality right 
now. The t-uth is we .e running out 
c# fresh water. Our ear- increasing 
population creates demands for 
I.tter that far exceed the supply from 
car natural water sheds. To meet 
ties increasing demand for water, our 
rst.nicipal water distr oution systems 
wn_st be augmented with water taken 
iron streams and rivçrs that have 
been polluted by madcind and 
industry. 

How does all this Elect you as an 
individual? After al, you receive your 
peter fro-- the local municipal water 
system that both ïoc:l and /or 
t ederal Departments )f Health have 
certified to be pure. Eut is it really? If typical municipa water system 

depends upon a sa -d filtration 
method to remc +e impurities 

om the supply. Though 
~'Sand filtration removes 

f_reìgn partices 
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50 microns or larger, chemicals must be 
added to make the water safe for drinking. 
Thus, even though your water may look per- 
fectly clear and is chemically safe to drink, 
lurking beyond the ability of the human eye 
to detect, chemical and mineral impurities 
may even create foul odors that make the 
water unsatisfactory. These- invisible parti- 
cles can wreak havoc on the unsuspecting 
public. 

Typical Pollutants. Let's delve into the 
realm of particles so small they can only be 
detected by the magic lens of the micro- 
scope. Here we can get a first -hand view 
of just how pure ( ?) our drinking water is. 

In order to have a better understanding of 
microscope measurements, let's consider the 
micron, the standard of measurement for 
microscopic objects. (No, it's not something 
found in water, that would be a microbe!) 
A micron is a unit of measurement based 
on 1,41000th of a millimeter. To put that in 
inches, a micron would be 0.00003937 inch. 
Definitely too small to be measured with a 
yardstick, wouldn't you say? 

Now for the microscope. In one of our 
photos you will see the typical contamina- 
tion contained in the water that comes out 
of your faucet if the water pipes in your 
house are made of iron. Contamination 
shown in this particular picture containing 
iron rust, algae, and mineral crystals is 
capable of cumulative effects on mankind. 
The older the neighborhood you live in, the 
more the water supply will be contaminated 
from the very pipes that bring you the water. 

Water delivered by iron plumbing often 
looks like this. Particles of rust, iron 
oxides, add to pollutants already present. 
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Inexpensive dual water filter is typical 
of supplemental units equipped with auto 
backflush feature delivering pure water. 

This probably is one reason travelers are 
warned not to drink the local water. Natives 
who have consumed this contaminated water 
all their lives and probably have developed 
an immunity to it, but visitors are often 
made violently ill from just a glass of water. 

Helpful Improvements. If you live in a 

newer neighborhood that has developed dur- 
ing the era of copper plumbing, you'll have 
a better water supply than if you live in the 
older housing areas. Another of our photos 
reveals the contamination found in water 
taken from copper water pipes. Though the 

Water flowing through copper tubing looks 
slightly better than example to left; sol- 
dered fittings partly cause problem here. 
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iron rust is missing, it is possible to have 
contamination from copper, solder, solder 
flux (which is an acid), in addition to the 
normal impurities inherent in sand -filtered 
water supplies. The relative size of the par- 
ticles is measured by the scale on the picture, 
wherein each division represents 2 microns 
or 0.00007874 inch. 

The most recent development in home 
construction is the use of plastic or PVC 
water lines. It is obvious from our photo 
that a large amount of contamination con- 
tributed by metal water pipes has disap- 
peared, yet many foreign bodies still remain. 
What, then, can the average home owner do 
to ensure having satisfactory water to drink? 
How can we rid our water supplies from 
pollution? 

Learn All You Can. There are many things 
that we can do to ensure a pure water 
supply. Hardly a day passes when the prob- 
lem of pollution of our nation's water sup- 
ply isn't mentioned in newspapers, maga- 
zines, television, and radio programs. How 
could you miss them? Well, the articles 
about pollution are seldom found on the 
sports or bargain sale pages and it's possible 
you may have gone for a snack or a drink 
of water just at the time the public service 
announcements on water pollution have ap- 
peared on TV. They've been there. You just 
happened to have missed them. Make it a 
point to learn all you can about the pollu- 
tion of water in your area and appeal to 
your civic leaders to do something about it. 

Interim Measures. That's the first step, 
but it will take years to accomplish notice- 
able improvements. To bridge the gap be- 
tween pollution and pure water, intermediate 
stop -gap measures can be initiated through 

the use of supplemental water filters in your 
home. The dual water filter shown in our 
photos is typical of an inexpensive, supple- 
mental water filter capable of producing 
water free of pollutants. 

We refer to 15- megohm water as a mea- 
sure of purity that implies less than 5 parts 
per billion in impurities. This is a total mea- 
sure including particles of contamination, 
minerals, algae, and gas. The water in this 
category is roughly about half as pure as the 
theoretical purity of H2O (water), which 
chemically consists of 2 atoms of hydrogen 
and one atom oxygen. While cost of the dual 
filter is relatively low (under $30.00), the 
volume of filtered water is limited to a little 
less than 5 gallons per hour. This is enough 
for a good drinking -water supply, but it's 
far below the full daily household require- 
ments. 

Our photo below shows the effectiveness 
of a full -volume household filter unit in- 
stalled between the home and the supply 
mains. Though not as capable of the ultra 
high purity of the resin cartridge filter shown 
in the photo, this higher volume unit will re- 
move all particles of 10 microns or larger at 
a pressure of 40 to 60 pounds per square 
inch, providing better than 10 gallons of good 
water per minute. To prove the results the 
photo shows the residual contamination left 
in water after passing through a full- volume 
filter. One doesn't require a scientific educa- 
tion to see the difference between the pic- 
tures shown here. You alone can take action 
that will bring about a purer water for 
homes, and eventually to our nation. Think 
about it, then take action. 

Plastic plumbing contributes little con- 
tamination of its own to water supply. 
Algae seen are often present in supplies. 
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Full- volume household filter removes all 
particles, 10 microns or larger at pressure 
of 40 to 60 psi -a water drinker's dream! 



New Heathkit "Solid -State 
Design and performance 
features add up to 
one -of -a -kind superiority. 

Over five years were spent in research 
and development to achieve the nota- 
bly superior performance, improved 
convenience features, and ease of 
service now embodied in the new 
GR -270 and GR- 370.They are premium 
quality receivers in the truest sense, 
and, we believe, the finest color TV's 
on today's market. Here's why... 

Exclusive solid -state circuitry design ... total 
of 45 transistors, 55 diodes, 2 silicon controlled 
rectifiers; 4 advanced Integrated Circuits con - 
taining another 46 transistors and 21 diodes; 
plus 2 tubes (picture and high voltage recti- 
fier) combine to deliver performance and reli- 
ability unmatched by conventional tube sets. 

Exclusive design solid -state VHF tuner uses an 
MOS Field Effect Transistor for greater sensi- 
tivity, lower noise, and lower cross -modulation 
...gives you sharply superior color reception, 
especially under marginal conditions. Gold/ 
Niborium contacts give better electrical con- 
nections and longer wear. Memory fine tuning, 

standard. Solid -state UHF tuner uses hot -carrier diode design 
for increased sensitivity. 

a r° 
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3 -stage solid -state IF has higher gain for better 
overall picture quality. Emitter -follower output 
prevents spurious signal radiation, and the en- 
tire factory -aligned assembly is completely 
shielded to prevent external interference. 

Automatic Fine Tuning - standard on both sets. Just push a 

button and the assembled and aligned AFT module tunes in 
perfect picture and sound automatically ... eliminates manual 
fine -tuning. Automatic between -channel defeat switch pre- 
vents tuner from locking in on stray signals between channels. 
AFT can be disabled for manual tuning. 

VHF power tuning...scan through all VHF and one preselected 
UHF channel at the push of a button. 

Built -in automatic degaussing keeps colors pure. Manual de- 
gaussing coil can be left plugged into the chassis and turned 
on from the front panel ... especially useful for degaussing 
after the set is moved some distance. 

Automatic chroma control eliminates color variations under 
different signal conditions. 

Adjustable noise limiting and gated AGC keeps pulse -type in- 
terference to a minimum, maintains signal strength at con - 
stant level. 

High resolution circuitry improves picture clarity and new ad- 
justable video peaking lets you select the degree of sharpness 
and apparent resolution you desire. 

"Instant -On ". A push of the power switch on the front panel 
brings your new solid -state set to life in seconds. Picture tube 
filaments are kept heated for instant operation, and extended 
tube life. "Instant -On" circuit can be defeated for normal on- 
off operation. 

Premium quality color picture tubes. Both the 227 sq. in. GR- 
270 and 295 sq. in. GR -370 use the new brighter bonded -face, 
etched glass picture tubes for crisper, sharper, more natural 
color. And the new RCA HiLite Matrix tube is a low cost option 
for the GR -370. See below. 
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Compare these features: 
Modular plug -in circuit board construction. 
MOSFET VHF tuner and 3 -stage IF. 

Adjustable video peaking. 
Sound instantly, picture in seconds. 
Built -in Automatic Fine Tuning. 
Pushbutton channel advance. 
Tilt -out convergence and secondary controls. 
Hi -fi sound outputs -for amplifier. 
Virtually total self- service capability with 
built -in volt -ohm meter, dot generator, and 
comprehensive manual. 
Premium quality bonded -face etched glass 
picture tubes. 
Choice of 295" or 227" picture tube sizes. 

Adjustable tone control lets you choose the sound you prefer 
...from deep, rich bass to clean, pronounced highs. 

Hi -fi output permits playing the audio from the 
set through your stereo or hi -fi for truly lifelike 
reproduction. Another Heath exclusive. 

Designed to be owner serviced.The new Heath solid -state color 
TV's are the only sets on the market that can be serviced by 
the owner. You actually can diagnose, trouble -shoot and main- 
tain your own set. 
Built -in dot generator and tilt -out convergence panel let you 
do the periodic dynamic convergence adjustments required of 
all color TV's for peak performance. Virtually eliminate techni- 
cian service calls. 

Snap -out glass epoxy circuit boards with tran- 
sistor sockets add strength and durability and 
permit fast, easy troubleshooting and transis- 
tor replacement. Makes each circuit a module. 

Built-in Volt -Ohm Meter and comprehensive 
manual let you check circuits for proper oper- 
ation and make necessary adjustments. The 
manual guides you every step in using this 
built -in capability. Absolutely no knowledge of 
electronics is required. 

Easy, enjoyable assembly ... the Heathkit way. The seven -sec- 
tion manual breaks every assembly down into simple step -by- 
step instructions. With Heath's famous fold -out pictorials and 
simple, straightforward design of the sets themselves, anyone 
can successfully complete the assembly. 

Heathkit Solid -State Modular Color TV represents a significant 
step into the future ... with color receiver design and per- 
formance features unmatched by any commercially available 
set at any price! Compare the specifications. Then order yours 
today. 
Kit GR -270, all parts including chassis, 227" picture tube, face 
mask, UHF & VHF tuners, AFT & 6x9" speaker, 114 Ibs. $489.95* 

Kit GR -370, all parts including chassis, 295" picture tube, face 
mask, UHF & VHF tuners, AFT & 6x9" speaker, 127 lbs. 5559.95* 

Kit GR- 370MX, complete GR -370 with RCA matrix picture tube, 
127 lbs. $569.95* 
GR -270 AND GR -370 SPECIFICATIONS - PICTURE TUBE SIZE: GR -370 
Approximate Viewing Area: 295 Sq. In. GR -270 Approximate Viewing 
Area: 227 Sq. In. DEFLECTION: Magnetic, 90 degrees. FOCUS: Electro- 
static. CONVERGENCE: Magnetic. ANTENNA INPUT IMPEDANCE: VHF 
300 ohm balanced or 75 ohm unbalanced. UHF: 300 ohm balanced. 
TUNING RANGE: VHF TV channels 2 through 13. UHF TV channels 14 
through 83. PICTURE IF CARRIER: 45.75 MHz. SOUND IF CARRIER: 
41.25 MHz. COLOR IF SUBCARRIER: 42.17 MHz. SOUND IF FRE- 
QUENCY: 4.5 MHz. VIDEO IF BANDWIDTH: 3.58 MHz. HI -FI OUTPUT: 
Output impedance - 1 k ohm. Frequency response - ±1 dB 30 Hz to 10 
kHz. Harmonic distortion - less than 1% at 1 kHz. Output voltage - 
0.3 V rms nominal. AUDIO OUTPUT: Output impedance -4 ohm or 8 
ohm. Output power -2 watts. POWER REQUIREMENTS: 110 to 130 
volts AC, 60 Hz, 240 watts. NET WEIGHT: GR -370, 114 lbs.; GR -270, 101 
lbs. 
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Modular Color Television! 
Exclusive Modular Design ... Circuit Boards snap in and out in seconds 

for easy assembly, simple servicing 

3 -stage 
IF assembly 

Gun shorting 
switches 

Tilt -out 
convergence/ 
secondary 
control panel 

Exclusive 
Check -out 
meter 

Hi -fi sou 
output 

Plug -in 
AGC /Sync 
circuit board 

Plug -in 
3.58 MHz 
Oscillator 
circuit board 

'lug -in 
hroma 

circuit board 

Plug -in 
Luminance 
circuit board 

Service and 
tch Dots swies 

Master control panel 

Plug -in Sound 
circuit board 

Circuit breaker Conservatively -rated 
protection power supply 

components 

Plug -in wiring 
harnesses and 
connectors for 
easier assembly 

Plug -in 
Vertical 
Oscillator 
circuit board 

New Expedited 48 -Hour No- Charge Warranty Service Plan for Solid - 
State TV Modules! Special service facilities have been established 
at the factory and all Heathkit Electronic Centers to expedite 
service and return of Solid -State TV circuit modules within two 
working days. During the 90 -day warranty period, TV modules will 
be serviced or replaced with no charge for labor or parts. After 
the initial 90-day warranty period expires, TV modules will be serv- 
iced or replaced at a fixed charge of $5.00 per module for labor and 
parts for a period of two years from date of original kit purchase. 

Plug -in 
Horizontal 
Oscillator 
circuit board 

Choose One Of These Handsome, Factory 
3 models in 295 sq. in. 

Luxurious Mediterranean 
Cabinet... factory as- 
sembled of fine furni- 
ture grade hardwoods 
and finished in a flaw- 
less Mediterranean pe- 
can. Statuary bronze 
trim handle. 30- 1/32" H 

x47" W x 173/4" O. As- 
sembled GRA -384 -23, 85 
lbs. $129.95 

3 models in 227 sq. in. 
Exciting Mediterranean 
Cabinet ... assembled 
using fine furniture 
techniques and finished 
in stylish Mediterranean 
pecan. Accented with 
statuary bronze handle. 
27-31/32" H x 41xh" W 
x 19-9/16" D. Assembled 
GRA- 202 -20, 70 lbs... . 

$114.95' 

Deluxe Early American 
Cabinet ... factory as 
sembled of a special 
combination of hard- 
woods & veneers and 
finished in classic Salem 
Maple. 29- 21/32" H x 

371/4" W x 193/x" D. As- 
sembled GRA-303-23, 67 
lbs. $114.95` 

Contemporary Walnut 
Cabinet and Base Com- 
bination. Handsome wal- 
nut finished cabinet sits 
on a matching walnut 
base. Cabinet dimen- 
sions 20- 31/32" H x 31- 
7/16" W x 183/4" 0. Base 
dimensions 73/4" H x 
273/4" W x 1834," D. 
Assembled GRA -203 -20 
Cabinet, 45 lbs. $49.95' 
MRS -203 -6 above cab. w/ 
matching base, 58 lbs. 

$59.95' 

NEW 
FREE 1971 CATALOG! 
Now with more kits, more 
color. Fully describes these 
along with over 300 kits for 
stereo /hi -fl, color TV, elec- 
tronic organs, guitar ampli 
fiers, amateur radio, marine, 
educational, CB, home & 
hobby. Mail coupon or write 
Heath Company. Benton Har- 
bor, Michigan 49022. 
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Plug -in 
Video Output 
circuit board 

High Voltage 
Power Supply 

Plug-in 
Pincushion 
circuit board 

Add extra convenience and versatility to your 
new GR -270 or GR -370 Solid -State Color TV with 
this new ultrasonic remote control kit. Lets 
you turn the set on and off, adjust volume, 
change VHF channels and adjust color and 
tint from the comfort of your chair. Assembles 
and installs complete in just a few hours and 
the built -in meter on the receiver makes final 
adjustment a matter of minutes. 
Kit GRA -70.8, 6 lbs. $84.95 

Assembled Cabinets 

Contemporary Walnut 
Cabinet... factory as- 
sembled of fine veneers 
& solids with an oil - 
rubbed walnut finish. 
29-17/32" H x 35- 13/16" 
W x 19r /a" D. Assembled 
GRA- 301.23, 56 lbs. .. 

$74.95' 

Handy Roll -Around Cart 
and Cabinet Combina- 
tion. Features the GRA - 
203-20 walnut cabinet 
plus a walnut- trimmed 
wheeled cart with stor- 

b 
GRA- 203.20 Cabinet, 45 
age shelf. 

lbs. 

led 

GRA -204.20 Roll- Around jI 
GS-, 08 1,Cart& 
Comb0, lbs. 

$59.95' Combo, 58 lbs. $59.95' 

1 HEATH COMPANY, Dept. 139 -1 
Benton Harbor, Michigan 49022 

Enclosed is S 
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plus shipping 
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8 New Action - Packed Kits From Heath - 

Heathkit GD-101 

'49"° 

Heathkit GD-57 

'12995' 

Heathkit Siren & Speaker 

Amplifier 
& Controls 

Exterior Horn 

Heathkit MI-29 

1495' 
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NEW Heathkit "Spectre" % Scale R/C Car 

Join The Most Exciting New Hobby In America ... 
building and racing radio -controlled Grand Prix cars up tr scale speeds of 
200 mph. The Heathkit "Spectre" R/C car reaches that spa d and has already 
proven itself a winner. And no wonder; its design is unique. It has a chrome 
plated steel chassis, adjustable caster and toe -in, specially formulated rubber 
tires that lock onto the cast nylon wheels, independent front suspension for 
excellent cornering and a 5.5:1 gear ratio for maximum torque at all speeds. 
The snap on, '/x scale car body (length: 19M") is of high impact plastic - 
almost indestructible. Suspension is by real coil springs. The radio equipment 
compartment is dirt and oil proof. The Heathkit "Spectre" is the only com- 
plete car kit available. You get the body, chassis, wheels & tires, 4 oz. fuel 
tank & tubing, equipment case & protective foam, centrifugal clutch & gears, 
axles, servo linkages & mounting tape, all hardware, decals, numbers and a 

comprehensive manual. The "Spectre" accepts any .15 to .23 cubic inch R/C 
engine and any proportional R/C electronics system. It requires only two 
servos to operate the steering, brake and throttle. Get in on all the thrills of 
R/C car racing at the lowest possible price ... order a Heathkit "Spectre ". 

Kit GD -101, R/C car only, 8 lbs $49.95° 
Assembled GDA- 101 -1, Veto .19 R/C engine, 1 lb $19.95" 

NEW Heathkit 3- Channel Digital Proportional R/C System 

For Planes, Gliders, Cars And Boats 

Ideal for use with the new Heathkit "Spectre" R/C car to give you total con- 
trol ... ease of handling. Here's what the Heathkit GD -57 R/C system in- 

cludes: Transmitter with assembled, factory aligned RF circuitry; new 2 oz. 
miniature receiver that needs no IF alignment, in a tough nylon case; you 
also get two servos; all plugs; connectors; cables; charging cord; new flat - 
pack rechargeable nickel -cadmium transmitter and receiver batteries ... and 
a special soldering iron. You can have your choice of five operating frequencies 
in each of three bands ... 27, 53 or 72 MHz. This is the most value ever offered 
in a 3- channel rig. 

Kit GD -57, transmitter, receiver, 2 servos, batteries, charging cord, 
switches and soldering iron, (specify freq. desired), 11 lbs $129.95" 
Kit GDA -57.1, transmitter, battery, charging cord, (specify freq 
desired), 5 lbs $54.95* 
Kit GDA-57-2, receiver only, (specify freq.), 1 lb $34.95* 

NEW Heathkit Siren /PA 
For Licensed Emergency Vehicle Only 

Hey Chief! Save up to 60% on a new electronic siren /PA system by ordering 
the low cost Heathkit GD -18. The siren gives both "wail" and "yelp" warn- 
ings at 55 watts output power, and you can adjust the pitch. As a public address 
it will amplify your voice with a full 20 watts of power, and it's practically 
immune to acoustical feedback. (Either PA or siren can be interrupted to use 

the other.) Incoming radio calls can be channeled through the 013-18 so you 
can hear them when away from your vehicle. Use it on any 12 -volt auto elec- 

trical system with either positive or negative frame ground. It will operate 
from -20° to 150° F conditions. Control panel is lighted. Comes with gimbal 
bracket mounting. Take your choice of speakers ... concealed or exposed. 

Kit GD -18, Siren /PA Amplifier, 7 lbs $54.95* 
Assembled GDA-18-1, Exterior Horn, 9 lbs $49.95" 
Assembled GDA -18 -2, Concealed Horn, 4% x 4% x 13 ", 9 Ibs., $49.95" 
System GD -18A, (includes GD -18 plus exterior horn), 16 lbs $99.95" 
System GD -18B, (includes GD -18 plus concealed horn), 16lbs $99.95° 

NEW Heathkit Solid -State Portable Fish Spotter 

Costs half as much as comparable performers. Probes to 200 ft. Doubles as 

depth sounder. Transducer mounts anywhere on suction cup bracket. Ad- 
justable Sensitivity Control. Exclusive Noise -Rejection Control stops ignition 
noise. Runs for 80 hrs. on two 6 VDC lantern batteries (not included). Manual 
explains typical dial readings. Get set for next season; order your Heathkit 
MI -29 today. 

Kit MI -29, 9 lbs - $84.95" 
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NEW Heathkit 5 -Band SSB Amateur Transceiver 
The new Heathkit SB- 102 ... proud successor to the famous "100" & "101 ". 
You can expect top performance and value from this rig ... and you get it. 
An all solid -state Linear Master Oscillator delivers faster warmup, greater 
stability and better tracking ... new receiver circuitry gives better than 0.35 
uV sensitivity for real performance under bad band conditions. Plus all the 
features that made the SB -101 the world's most famous, most popular trans- 
ceiver.... 180 watts PEP SSB input ... 170 watts CW input ... 80 through 
10 meter coverage ... USB, LSB or CW modes ... built -in VOX or PTT 
operation ... built -in CW sidetone ... built -in 100 kHz crystal calibrator ... 
Triple Action-Level Control for reduced clipping & distortion fast, easy 
bandswitching and tune -up . , . rugged, inexpensive 6146 finals ... separate 
headphone level control & front panel jack ... simple assembly with circuit 
board- wiring harness construction ... sharp Heathkit SB- Series styling plus 
many more features. Order yours now. 
Kit 58-102, 23 lbs $380.00* 
Kit SBA -100 -1, mobile mt., 6 lbs $14.95* 

NEW Heathkit 60 -Watt AM -FM -FM Stereo Receiver 
Superb stereo performance at budget price, that's the new Heathkit AR -19. 
A giant, electronically regulated power supply provides 60 watts IHF music 
power (ideal for all modular and high efficiency speaker systems) ... fre- 
quency response is -1 dB from 6 Hz to 35,000 Hz ... and Harmonic & IM 
distortion are less than 0.25% at any output. This advanced performance 
assures you of crisp, clean highs without ringing or breakup ... solid, clean - 
cut lows without distortion - just pure, uncolored sound reproduction at all 
frequencies and power levels. The FM Stereo circuitry is unequalled by any 
receiver in this price class ... a factory assembled & aligned FET FM tuners ... superior overload characteristics & 2.0 uV sensitivity ... a factory as- 
sembled & aligned FM IF circuit board with 4 IC's for superior AM rejection. 
hard limiting, greater stability and 35 dB selectivity ... a precision ball- bearing 
inertia flywheel for smooth, precise tuning ... two front panel tuning meters 
for exact station selection. Other features include modular snap -out circuit 
boards, built -in self -servicing capability, hi -fi AM reception and much more. 
Make the AR -I9 the heart of your stereo system now. 
Kit AR -19, 29 lbs $225.00' 
Assembled AE -19, oiled pecan cabinet, 10 lbs $19.95' 
Heathkit Solid -State Metal Locator 
Here's versatile, professional performance in a metal locator at lowest cost. 
The all solid -state GD -48 uses a unique induction balance detection system 
that doesn't produce a tone until metal enters the search field ... eliminates 
having to listen for a change in tone. The built -in Sensitivity control allows 
adjustment to detect varying size objects down to 6 feet. A built -in speaker 
audibly signals presence of metal ... for higher sensitivity use the accurate 
front -panel meter. And the front -panel headphone jack lets you use head- 
phones to screen out annoying background noise. Look no further for an 
excellent metal locator ... order the GD -48 now. 
Nit GD-48, 4 lbs $69,95* 
GDA -48.1, 9 V battery, 1 lb $1.30* 

Heathkit SB-1 02 

$380°°' 

Heathkit AR-19 

$225°°° 

Heathkit G D-48 

'6995 
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Heathkit Screw -Drive Radio -Controlled 
Garage Door Opener Now Costs Less 
Like having a personal doorman. The powerful yet gentle 
screw -drive door mechanism gives you ease & conven- 
ience you want with the reliability & safety you need. 
Just a touch of a button and the factory assembled & 
aligned UHF electronics open your garage door from up 
to 150 ft. away and turns on a light too. Once inside, another push of the button closes the door 
safely behind you, yet the light remains on long enough for you to enter your home. Fast, easy 
one -night assembly . , . all wires pre -cut with connectors installed ... no soldering. Fits any 71/2' 
overhead, jamb or pivot single or double size residential doors. Automatic instant reverse feature 
prevents injury to kids, pets, etc. Send for yours now. 
GD -209A, mechanism, receiver & transmitter, 66 lbs $139.95* 
GD -2096, mechanism, receiver & 2 transmitters, 66 lbs $149.95' 

NEW 
FREE 1911 CATALOG! 
Now with more kits, more 
color. Fully describes these 
along with over 300 kits for 
stereo/hi-fl, color TV, elec- 
tronic organs, guitar ampli- 
fiers, amateur radio, marine, 
educational, CB, home & 

hobby. Mail coupon or write 
Heath Company, Benton Har- 
bor, Michigan 49022. 
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FVER run up against a set with a printed- 
/ circuit board that you couldn't get to 

work for love or money? Ever wish you 
could x -ray the circuit to find the trouble 
quickly? We're not pushing x -ray gear, but 
we have cone up with a little gizmo that's 
almost as good. And while we can't guar- 
ante it'll work every time we've had nearly 
100% results using on Sig -Prob. 

SI 

R4 
10K 

C2 

.00I8uF 

What It Is. Sig -Prob turns out to be about 
the handiest service tool any serviceman 
or electronic gadgeteer can have. It can be 
used to inject its rich -in- harmonics signal 
into a set, or you can turn it around and 
trace through the set a signal from an- 
other source to locate the stage that's not 
working. Either technique will quickly pin- 
point the trouble. 

±I BI 

9V 

GROUND' 
SCREW 

QI,Q2 
2N2926 C3 PROBE 

f I > 
.012 uF 

BOTTOM 
VIEW 

It's easy to trace the two 
stage RC amplifier circuit 
as part of Sig- Probe's 
overall schematic. Also note 
that when phones are plugged 
into Ji, C3, feedback capacitor 
for signal generation is 
disconnected (see text). 
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SIG -PR 0 B 

Eliminate those service headaches 
without taking a pill 

out of our pill -box test instrument 
by Rudolf Graf 

and 
George Whalen 

Sig -Prob is a small, hand device that 
contains a transistorized RC amplifier. It 
becomes a signal generator with the addi- 
tion of a small capacitor in a feedback 
circuit. Whenever the headphone, used when 
signal tracing to check the presence of sig- 
nal, is jacked into the probe, this capacitor 
is disconnected and the two stage RC ampli- 
fier is then used to raise the level of signal 

Here's the complete package, 
which includes pill -box housing 
circuit board, battery, probe, head- 
phone jack, power switch and 
ground terminal. Crystal earphone 
needed when listening for circuit 
continuity is fitted with a plug for 
insertion into jack on housing. 

JANUARY- FEBRUARY, 1971 

being checked through a specific point in a 
circuit so that it can be heard in the head- 
phone. 

. The two transistors and other small com- 
ponents are mounted to a small piece of 
perfboard. This assembly is slid into a 
plastic pill container (obtainable from your 
favorite drugstore), fitted with a probe and 
energized by a standard 9 V transistor radio 

CONTAINER CAP 

GROUND 
TERMINAL 

r 
PROBE 

PLASTIC PILL 
CONTAINER 

GROUND CLIP 

61 



SIG -PROBE 

battery that also is slid into the pill con- 
tainer along with the circuit board. The 
probe tip is fixed to the circuit board and 
passes through a hole drilled into the bot- 
tom of the pill container. By this sardine - 
packing- technique all of the components 
as well as the battery are held snugly in 
place when the cap is put on the container 
so that you wind up with a rugged, self 
contained service instrument that is most 
useful. 

How It Works. By referring to the sche- 
matic you will be able to follow the circuit 
of Sig -Prob easily. When used as a signal 
tracer the crystal headphone is plugged into 
Jack JI. This connects the phone across 
the output stage of the 2 -stage RC transis- 
torized amplifier, and, at the same time, dis- 

You can see there are no pills in our pill 
box, just resistors, capacitors, transistors 
and a 9V battery for energy. 

PLASTIC PILL CONTAINER`_ 

PILL CONTAINER 
CAP 

BI 

1 

m11 

PARTS LIST FOR SIG -PROB 

B1 -9 V. Transistor radio battery (Eve - 
ready 216 or equiv.) 

Cl, C2- 0.0018 µF, 600 V dipped mylar- 
paper capacitor (Lafayette 34F82346 
or equiv.) 

C3- 0.012 µF, 600 V dipped mylar -paper 
capacitor (Lafayette 34F82528 or 
equiv.) J1- Subminiature closed cricuit phone 
jack (Lafayette 34F60383 or equiv.) 

Q1, Q2- Silicon Planar npn transistor 
(GE Type 2N2926) 

R1- ,470,000 ohm, I/2 watt resistor 
R2, R4- 10,000 ohm, 1/2 watt resistor 
R3- 3,300,000 ohm, I/2 watt resistor 

S1 -Spst NO Subminiature momentary 
push button switch (Lafayette 
34F60011 or equiv.) 

1 -Battery connector (Lafayette 
99F62879 or equiv.) 1- Crystal earphone and phone plug 
(Lafayette 99F25157 or equiv.) 1- Plastic pill container with plastic cap, 
1%" dia. x 3" long (your favorite drug 
store is best source) 

1 -7/8 x 23 /4 -in. piece of perfboard (La- 
fayette 19F83113 or equiv.) 

Misc: Wire, solder, 4 penny nail, bolt and 
nut and alligator clip for ground con- 
nection etc. 

111111n111111n111111111111111111111111111111n11111111,,,1, 
,,,,,1,,,,,,,1,1,,, ,,,,11,,,,,,,1,,,,,,,,,,,1,11,,,,,1 M,,1111111111111111u11 u11n1111m u111111111111m1111111111111111111111m11mm,11,11m1111 mi 1111111111111111n1111111111m111111111111u111111n1111111111w 

connects the feedback circuit that converts 
the amplifier to a multivibrator. The probe 
feeds signal from the circuit under test to 
the input of the amplifier, where it is ampli- 
fied and coupled to Q2 for further amplifica- 
tion to drive the headphone with sufficient 
power for easy listening. 

When used as a signal injector the head- 
phone is not needed, and therefore, is 
removed by taking the phone plug out of J 1. 

% This- automatically connects C2 through 
(Continued on page 102) 
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While circuitry isn't critical space is 
quite limited so we've drawn our layout 
which uses space available advantageously. 

GROUND 
TERMINAL TO 9V 

BATTERY 
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CAROUSEL 
by Krethi Martin, KAI06I4 

"If the boot fits, wear it" repeated my ever -patient ski instructor. That morning, I was 

supposed to receive my first lesson on the slopes at a sumptuous ski lodge located high 

in the Berkshire Mountains. So, again, I attempted to jam my feet into those gigantic 

ski boots. Well, fellow CBers, here I sit back in the office. A pair of rented crutches lean 

against my typewriter stand. And all over that lumpy, white, cast are the call letters of 

other CB enthusiasts I met while in the lodge's infirmary -all of us victims of broken 

bones or sprained sacroiliacs. 
This was the first time I've seen CB transceivers carried by either ski instructors or 

members of a lodge's Slope Patrol. But activity on the Citizens Band doesn't end on this 

ski resort's slopes. It starts back at the inn, with Allied Radio Shack's Realistic Navaho 

TRC -23 B transceiver gracing this resort's base station. CB buzzes about the back 

slopes, too, thanks to a snowmobile- mounted Lafayette HB -625 mobile transceiver. 

When I finally hobbled back to the lab a few weeks later, I ran samples of both rigs 

through their paces. I was very impressed with the way both transceivers operated. But 

that cute Slope Patrolman who snowmobiled me back to the infirmary also knew how 

to smooth the ruffles out of this girl's ego. 

ALLIED RADIO SHACK TRC -23B 

SoMESODY once said that you could never 
tell a CB transceiver by its front panel. 

And they were right, for lurking behind 
the trim, mod front panel of Allied Radio 
Shack's Navaho rig lies some of the best 
performance I've seen in CB's low- priced 
field. While the Navaho TRC -23B transceiver 
didn't exactly remind me of a super -14 -karat 
wedding band, it seemed to me that this 
transceiver is the perfect match for someone 
just starting out on CB's long and twisty 
road. For instance, let's look at the Nava- 
ho's front panel controls and switch setup. 

Consisting of channel selector, volume/ 
power on -off` and squelch, the Navaho 
gives the CB enthusiast all the knobs he 
really needs to twiddle with. In my opinion, 

(Continued on page 64) 

LAFAYETTE HB -625 

II all the guys I've known were built like 
Lafayette's HB -625 I'd have a heck of a 

hard time trying to pick a favorite among 
them. Geepers, talk about big muscle in a 
mobile rig! Lafayette's HB -625 certainly 
came through back on the slopes with tiger - 
sized performance. 

My first impression of this rig was formed 
as that mod, mechanical St. Bernard called 
a snow mobile drove up to meet me. 
Nestled underneath the snow cat's wind- 
shield was this teensy CB rig. 

And when I looked closer, not only did I 
see that this was the might -mite Lafdyette 
HB -625, my eyes nearly fell out when I no- 
ticed that it was being powered off its own 

(Continued on page 65) 

Allied Radio 
Shack's Navaho TRC -236 
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Lafayette HB -625 
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no rig worth its salt really needs more than 
these three control functions. And as every 
rig you're likely to run across has a S/ RF 
output meter, Radio Shack also dandies up 
the front panel with one of these doojiggies. 

Last, and absolutely not least, the Navaho 
TRC -23B sports a couple of bar -shaped 
lights. These tell you not only when you're 
transmitting, but show how -well your voice 
signal's socking it to the transmitter! 

Walking Or Hopping. Swinging around to 

ANTENNA SOCKET AC /DC POWER SOCKET 

EXTERNAL SPEAKER 

Zap Navaho with juice, twist on antenna, 
hit mike switch -you're in CB country! 

this rig's back panel, you'll really begin to 
appreciate how simplicity can work for you. 
All that's visible to the eye is an External 
Speaker Jack, and AC /DC power socket. 

What could be easier for the CB enthusiast - 
to-be as he learns how to frug around CB's 
freqs? All the guy or gal has to do is plug in 
the microphone, twirl the antenna connector 
to his "stick," and start talkie'! 

Speaking of talking, the Navaho TRC - 
23B comes with its own microphone. At the 
business end of the retractible mike cable is 
a connector unlike any I've seen on CB 
gear. I asked one of the fellows at the office 
why Radio Shack used this connector on the 
Navaho. He said that it helped Radio Shack's 
Navaho keep noise and buzzing sounds 
out of the mike cable. Sounds like a good 
idea to me. 

Muscle Flexing. Naturally, in this day of 
miniskirt and micro- circuit, the entire Na- 
vaho TRC -23B transceiver is all solid state. 
The receiver part of this rig is double con- 
version, but the goodies don't stop here. 
Buried in a shiny little can on the printed - 
circuit board is a mechanical filter; this is 
the gizmo that gives the Navaho its excel- 
lent overall intermediate frequency selec- 
tivity. 

Also built into this rig is a 117 VAC 
power supply. You'd be surprised how many 

64 

inexpensive rigs leave out this important 
feature. And further making my life simple 
is a power cord outlet that automatically 
selects either the internal AC power supply, 
or an external, negative- ground 12 VDC 
battery source. 

A five -stage transmitter rounds out the 
Navaho rig. Here too, simplicity's king of 
the roost. The Radio Shack folk don't want 
you-or a screwdriver- equipped girl friend 
-to fool around with the transmitter's ad- 
justments. So they tucked all these hands -off 
parts inside the rig's cabinet. Thing is, the 
Navaho's supplied factory- adjusted for any 
CB -type, 50 -ohm antenna, so you've got no 
reason to poke around the Navaho's in- 

nards. 
Three Ring Performer. Big Question 

Number One asks whether this 3 17/ 32 -in. 
H X 11 13/ 32 -in. W X 87/8 -in. D rig can 
really snag those micro signals bounding 
down the receiver antenna terminals. My an- 
swer is yes! Although receiver sensitivity 
measured 1.6 uV -a respectable figure for 
this CB warrior -the Navaho's background 
noise is so low that this rig can often receive 
weak signals sometimes not even heard on 
more sensitive (and more costly!) rigs. 

I measured adjacent channel rejection, 
too, and found that to be a respectable 42 
dB. The Navaho's ability to reject images is 
a very hefty 60 dB, and AGC action for a 
test signal level range between one and 
10,000V was an ear -pleasing 6 dB. 

(Continued on page 101) 

POWER 
SUPPLY 

ANTENNA 
SOCKET 

MICROPHONE 
JACK 

Alusamilomoi 

CHANNEL 
MODULATE/ SELECTOR 
TRANSMIT 
BAR LAMPS 

Bottom view of Allied Radio Shack Navaho 
TRC -23B reveals easily serviced chassis, 
but it's unlikely rig'll ever need radio 
doctor giving it electronic medication. 
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battery pack. It must have been packing one 
heck of a transmitting wallop, for the base 
rig back at the infirmary was miles away, 
and the Berkshires were in the received sig- 
nal's way to boot! 

Lasting First Impressions. When I re- 
moved the HB -625's top cover, I was 
amazed at the densely packed, but well - 
thought -out parts placement on the printed - 
circuit board. And the way all of the major 
adjustments were accessible from the rear 
panel. 

But Lafayette's HB -625 circuit is the really 
big kicker. Though this rig's basic design is 
some three years old (I'm told), it has been 
updated with the help of three integrated 
circuits. One of these IC's works as an RF 
noise silencer. 

The great thing about an RF noise si- 
lencer is that it kills ignition noise before 
the noise wipes out the rest of the received 
signal in the rig. And if you think that's not 
a half -bad idea, try coupling it with an IF 
noise silencer -the sound of Lafayette's HB- 
625 silence is really deafening! I wanted to 
know a bit more about this IF noise silencer, 
so I poked around the schematic. 

What I found out was that the IF noise 
silencer is really a mini- receiver turned to 
an "unused" frequency just outside the CB 
band. Since the noise on this unused chan- 
nel is the same as on a received CB channel, 
the IF noise silencer's output kills the re- 
ceiver's output by punching a hole in the 
received signal that corresponds to the noise 
pulses. You can't see the hole in a doughnut, 
and you certainly can't hear the minute 
holes created by the noise silencer in the re- 

ANTENNA 
SOCKET 

MICROPHONE INPUT 

PRIVA -COM SOCKET 

It's no small wonder that Lafayette's HB- 
625 puts out in absolutely first -class 
fashion -let your baby blues run over jam 
packed printed- circuit chassis. 
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cei'ver's noise output level. 
And this isn't where Lafayette's HB -625 

quits in quality -ville, either. The HB -625 
also has Lafayette's tried n' true "Range 
Boost" working for it. This gizmo is really a 
speech compressor that completely prevents 
overmodulation. 

Not only that, it dished up an extra 10 
dB of talk -power to the rig's modulator 
stage. That's a plus for Lafayette in my 
book; I have a habit of lowering my voice 
almost to whisper level when I'm on the air. 
But with this feature working for me, I 
could almost turn my head away from the 

AC /DC PRIVA -COM 
SOCKET SOCKET 

ANTENNA 
LOADING 

ANTENNA 
SOCKET 

PA / EXTERNAL SPEAKER 
JACK JACKS 

TVI TRAP 
FILTER 

Derriere of Lafayette rig swivels with 
Priva -Com socket, other rear -end goodies! 

mike, and lower my voice to a seductive 
whisper, before the S/ RF meter needle 
quit its up -scale dance. 

Front Panel Doings. If looks are deceiv- 
ing, then Lafayette's HB -625 must be a wolf 
in sheep's clothing. Like that front panel, 
with it's kicky, round, Channel Selector 
sweeping you through all 23 channels -and 
the PA function, too - faster than Cinder- 
ella's carriage. And how about the Volume 
and Squelch control knobs gleaming above 
the walnut- finished front panel. Then, 
there's the Delta Tune control knob, a 
three -position affair, and the IF silencer 
selector switch sticking its head above that 
classy looking front panel. 

Rear Panel Jazz. The Lafayette HB -625 
rear panel sports almost every conceivable 
external jack and control widget that the 
serious CBer needs to make himself heard. 
For instance, there are two External 
Speaker jacks, beside the PA Speaker jack. 
You've also got the antenna connector hid- 
ing on this panel. Antenna loading is also 
externally available to the CBer. And there's 
one more control to stick a screwdriver into. 
It's labelled TV/, and its sole job is to keep 
the peace between you and your television - 
staring neighbor. Of course, you've got your 
AC /DC power socket located on the back 

(Continued on next page) 
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panel, and the Priva -Com socket. 
If you've never héard of Priva -Com, it's 

Lafayette's ultimate noise -pollution reducer. 
You buy the Priva -Com accessory as an 
option, and plug it into the socket provided 
on the HB -625. 

Now the receiver's output is completely 
cut off -until someone with a Priva -Com on 
their rig calls you through this accessory. 
The big operating feature here means that 
with Priva -Com you don't have to rely upon 
either noise cancelling circuit in the HB -625 
to kill band chatter. Priva -Com does it all 
for you; it really allows you to adjust the 
squelch control for its optimum setting, es- 
pecially when you're receiving a message. 
That's when you need it most. 

Heart of the Matter. Packed inside the 
Lafayette HB -625's cabinet is its double - 
conversion receiver, and conventional, four - 
stage transmitter. Measuring receiver sensi- 
tivity was a joy to behold, as 0.6 uV winging 
down the receiver's antenna terminals pro- 
duced an excellent 53 dB adjacent -channel 
rejection figure. 

Image rejection was an interference -free 
88 dB, while the AGC action for a one to 
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10,000 uV test signal range was 11 dB. The 
11 dB figure is a little high when compared 
to lesser quality rigs, but I doubt that you'll 
be able to hear the difference in signal level. 

The transmitter portion of the HB -625 is 

as easy to work as my extension 'phone. 
Push the transmit button on the mike, and 
talk! And a nifty jewelled red light located 
on the front panel shines when you punch 
the transmit button. Needless to say, the 
transmitter's supplied pre -tuned for the stan- 
dard 50 -ohm antenna load. 

Parting Words. Even though we're well 
beyond Christmas, for $189.95 you can eas- 
ily afford to play Santa again. The price in- 
cludes all crystals, microphone, DC power 
cable, and a mobile mounting. If you want 
to convert the Lafayette HB -625 to base 
station operation, then you'll also need their 
model HB -502B AC power supply. This ac- 
cessory sells for $19.95. And if you really 
want to mobilize your HB -625, get their 
HB -506 portable DC power pack. Selling 
for $19.95, it attaches to the HB -625, per- 
mitting portable DC operation with its bat- 
tery pack, telescopic antenna, and shoulder 
strap. Learn more about Lafayette's HB -625 
transceiver by writing to: Lafayette Radio 
Electronics, 111 Jericho Turnpike, Syosset, 
N.Y. 11791. 

Officer, I didn't hit him -he backed up! 
If you are the kind of driver who is plagued by 
other drivers sneaking up behind you- rejoice. 
There's a new gadget in the works that auto- 
matically warns a driver when another vehicle 
is approaching from his left or right rear blind 
zone. Engineered by Sylvania and now in the 
prototype stage, RAWS (Rear Automatic 
Warning System- that's our name for it -Edi- 
tor) responds to noise generated by engines and 
tires of vehicles travelling above 35 miles -per- 
hour. RAWS has an advantage over radar and 

other detection systems because it can discrim- 
inate between moving vehicles and stationary 
objects such as trees, poles, bridges, road di- 
viders and hitchhikers. 

In operation, RAWS supplements existing 
mirrors by warning, the driver that another ve- 
hicle is approaching from his rear. Red lights 
come on warning the driver not to change lanes. 
RAWS is particularly helpful in fog or rain 
when the driver has to exercise extreme visual 
surveillance to change lanes safely. -Joe Gronk 
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COVER STORY 

E/E examines the newest idea in compacts 

LANDMARK loo 
Electro- Voice's newest baby coos in surround -sound stereo! 

1 
f you can't go to a concert hall or a rock 
festival, the next best choice is to install 

a fine hi -fi stereo set in your home. But, 
you protest, my place is too small to ac- 
comodate the size speakers and amplifiers 
needed to duplicate concert hall sound, with 
its solid bass, clean highs and midrange -a 
real shimmering wall of sound. You're in 
for a real surprise, for we've discovered a 
new integrated compact stereo system that 
brought forth these comments when we 
first turned it on. 

The Electro -Voice Landmark 100 Sys- 
tem combines the latest electronic advances 
along with what appears to be a radically 
new acoustic development in the special 
speakers supplied as part of the complete 
system. All of which contribute to improved 
stereo sound in this new compact system. 

JANUARY -FEBRUARY, 1971 

The built -in AM /FM- stereo tuner and auto- 
matic record changer, as well as input con- 
nections for external tape players and /or 
recorder, provide a versatility of input 
sources to the system's amplifier and speak- 
ers for reproducing any program source the 
listener desires. 

About the Speakers. The most outstand- 
ing feature of the Landmark 100 is its 
speaker system. Termed by Electro- Voice, 
Acoust -a -ray, these babies äre completely 
integrated with the tuner/ amplifier. `Tis 
said there's nothing new under the sun, 
and this certainly applies to the speakers that 
are part of this system. In searching for 
new, modern technology many good, tried 
and true ideas have been forgotten by 
manufacturers. Not so in the design of 
Acoust -a -ray; Electro -Voice has applied 
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some basic ideas found only in the most 
expensive speaker systems. 

It's How You Slice lt. Each speaker en- 
closure is a cube that's not a cube. The 
front is a conventional square baffle, but 
the side and rear surfaces are not uniform. 
One rear corner is neatly sliced off at about 
45° in one plane and then sliced again at 
approximately 45° midway from the bot- 
tom to the top across the rear of the cube. 
This odd, truncated shape produces baffle 
planes, containing speakers, that face the 
back wall and ceiling of the room in which 
the enclosure is placed. To keep the size 
nominal (10 x 10 x 10 -in.) and still enjoy 
the power handling capacity necessary to 
reproduce sound that has sufficient dyna- 
mic range to approach the original sound, 
four speakers are employed. 

Three of the drivers are high- compli- 
ance, full range, miniature speakers 41 /2 -in. 
in diameter and the fourth is a 21/4 -in. 
tweeter. One full range speaker faces for- 
ward in the conventional position, the 
others are placed at asymetrical angles at 
the rear of the enclosure. One is mounted 
on the corner surface facing to the rear and 
the third is on the upward canted corner 
surface, along with the tweeter. 

This arrangement utilizes three well 

REAR 
GRILLE 

known principles: 
1 -Since a single small speaker just can't 

handle the high power required, by dis- 
tributing the power between several small 
speakers, each handling a portion of the 
total power applied, overload distortion is 

avoided while overall bass response is im- 
proved. 

2 -By employing multi -directional sound, 
reflected off the rear wall and corners of a 
room, the sound will be uniformly spread 
throughout the room and will eliminate 
the pin -point radiation effect of conven- 
tional small speaker enclosures. The stereo 
effect can be broad for large rooms or 
narrow to fill the center hole by changing 
the placement of each speaker assembly 
to a different side of the enclosure. 

3 -By directing the tweeter output to- 
wards the juncture of the rear wall and 
ceiling, the natural beam effect of the tweet- 
er is eliminated and the highs are diffused 
so that all parts of the room rather than one 
location receives a reasonably equal dis- 
tribution of high frequencies. 

Brings Back the Bass. To all of this 
Electro -Voice has added what they term 
Servo- Linear motional feedback. This in- 
stantly corrects for distortion which may be 
generated by the speakers at high sound 
levels. Theoretically, this is how motional 
feedback works. A feedback network is in- 
serted between the amplifier output and the 
speaker, which balances out the driving 

You can readily see from two views shown here that old adage 
about the cut is everything for style and fit has been ap- 

plied by Electro -Voice in designing Acoust -A -Ray speakers. 
Open cover reveals rear speaker arrangement. 

FULL RANGE 
SPEAKERS TWEETER 

FRONT 
SPEAKER 
(FULL RANGE) 
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These four basic coverage pat- 
terns indicate how, with proper 
positioning of speaker cabi- 
nets, to adapt 
sound output tailored to list- 
ener's preference regardless of 
room size. Broad, narrow, left 
or right side -any cov- 
erage can be set up. 

,..4, 

J ,,/ 
voltage, leaving the back EMF generated 
by the speaker. The output of this network 
is fed back to the amplifier input, thus 
producing a feedback voltage proportional 
to the cone motion. This is electrically 
similar to conventional feedback circuits 
except that it includes the transducer in its 
path. Because low frequency acoustic out- 
put of a speaker in a sealed enclosure is 
proportional to cone acceleration, and since 
the feedback circuit corrects response based 
on speaker velocity, the extra network is 
required. Bass equalization of 6 db /octave 
to produce flat response is effected by this 
circuit. Though we've not been impressed 
by speaker feedback where applied to 
large, multi- speaker arrays, we must admit 
that something in the Acoust -a -ray speaker 
system, supplied with, and forming part of 
the Landmark 100 system, is delivering 
excellent bass from a relatively small 
speaker enclosure. So, until proven other- 
wise, we'll buy Electro- Voice's explanation 

of its motional feedback principle used in 
Landmark 100. 

Because of the unusual truncation at the 
rear, the speaker enclosures can be arranged 
at different angles to direct the sound and 
spread it in various patterns simply by ori- 
enting each enclosure into different posi- 
tions with respect to the wall and /or ceiling 
surfaces. Should it not be possible to place 
speakers equidistant from the listening posi- 
tion, the stereo effect will not be degraded 
because, as can be seen from the drawing 
of speaker coverage patterns, the speakers 
can be oriented to provide either a narrow 
or diffused sound source, or, they can be 
positioned to favor a particular direction. 

Though we've waxed poetic about the 
speakers, let's not underestimate the rest 
of the units that make up the Landmark 100 
System. 

The Amplifier. The wide -band, low distor- 
tion amplifier employs direct coupled silicon 
circuitry to complement the operation of 

TUNING 
METER 

BASS / BALANCE ( INPUT SELECTOR 

TREBLE VOLUME 

TUNING 
KNOB 

HEADPHONE 
JACK 

PUSH -BUTTON SWITCHES FOR 
LOUDNESS, MONO-STEREO 
TAPE MON, POWER 

You can adjust range and balance, set volume level, select program source, set loudness, 
select mono -stereo operation and tune receiver, all from front panel controls. 
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the Servo- Linear motional feedback. Be- 

cause of the integration of amplifier and 
speakers through the Servo- Linear concept, 
conventional measuring techniques are not 
appropriate. However, the following speci- 
fications highlight the excellent perform- 
ance of the amplifier. Power output is 

rated at 100 watts music power ± 1 db, 80 
watts IHF; 40 watts continuous sine wave 
with both channels driven; 20 watts per 
channel. Total harmonic distortion (THD) 
is 0.15% at full rated output, measured at 
1 kHz. Power bandwidth is 20 Hz to 25 
kHz; frequency response is the same within 
± 1.5 db. Total acoustic output of the en- 
tire system is flat over the range from 50 
Hz to 18 kHz. Hum and noise on AUX 
and TAPE inputs is -70 db(ref. 100 mV) 
and on PHONO -55 db (ref. 3 mV) . Five 
front panel controls are: 1) Continuously 
variable cut and boost (-±- 10 db) for BASS; 
2) Same for TREBLE; 3) VOLUME; 4) 
BALANCE and 5) A four position INPUT 
selector. In addition, there are four push 
button switches mounted on the front con- 
trol panel for 1) Power; 2) Tape Monitor; 
3) Mono -Stereo; 4) Loudness, which sim- 
ultaneously provides bass boost at low vol- 
ume. As the position of the continuously 
variable volume control is moved to increase 
the volume the amount of loudness fre- 
quency compensation is proportionally re- 
duced. A jack for plugging -in a pair of 
stereo headphones, with automatic level 
compensation for the phones and cut -off of 

the speakers when the phones are plugged - 
in, is also mounted on the front panel. 
Separate jacks for right and left channel 
for TAPE -IN, TAPE -OUT as well as AUX. 
IN connections are mounted on the rear 
chassis apron, as are receptacles for the 
speakers, protective fuses and AM /FM an- 
tenna connections. 

The system is supplied with 16 -ft. long, 
4- conductor cables terminating in plugs, for 
connecting the speakers. The owner's man- 
ual cautions that these cables must be used 
as supplied and not shortened. Reason for 
this, we found on questioning Electro- 
Voice, is, that total resistance of the cables 
is incorporated as part of the feedback net- 
work and any change in their length will 
upset the feedback circuitry. Electro -Voice 
can supply extension cords if speakers must 
be located further than 16 ft. from the 
amplifier. They are made with special low 
resistance cable and have been designed not 
to affect the feedback circuit. 

AM /FM- Stereo Receiver. An FET is in- 
corporated in the front end of the tuner for 
high sensitivity and resistance to overload 
on strong signals. Integrated circuits (ICs), 
complemented by ceramic filters, are used 
in the IF amplifier and Multiplexer stages. 
When the system is off, the dial is com- 
pletely black, with nothing showing until 
power is applied, at which time, AM /FM 
dial calibrations appear. A stereo beacon 
light as well as a center -channel tuning 
meter is provided for FM reception. Both 
AM and FM stations are tuned -in by the 
single tuning knob on the front panel. The 
zero center tuning meter shows proper tun- 
ing of FM stations, indicating when receiver 
is precisely tuned on the station. The tuning 
meter isn't necessary for AM reception be- 
cause the excellent sensitivity of the AM 
tuner permits precision tuning by ear. 

FM sensitivity is 1.9 uV IHF, with hum 
(Continued on page 103) 

TAPE PLAYER/ 
RECORDER 
JACKS 

EXTERNAL SPEAKER FUSES 
ANTENNA RECEPTACLES 
CONNECTIONS 

From this rear view one can 
ascertain how easy it is 
to make input and output 
connections and change 
tuses (if necessary). Screw 
terminals for external an- 
tennae and input /output 
jacks for tape equipment . 
and speaker receptacles 
are very accessible here. 
Though not mentioned in 
front view you can see 
location of record changer 
above receiver /amplifier. 
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Clip Book Circuits 
d........................... a.......uu uuuu..........................I 

FM WIRELESS MIKE Li DETAIL 
3 2 

TURNS TURNS 
Just speak or play into the micro- r ANT 
phone and you'll broadcast to an FM 
receiver at distances up to 50 feet 
(maybe 100 feet if the wind is right). 

MICD 

R3 

1/4" FORM 

I N0. 8 

2' , SOLID WIRE 

01 
2N4- 
292 -C4 

R5 

02 
2N4292 

C5 

LI 

6" 

u 

ii 

3T, 

b/r \ C6-L i 
111 

C7 BI 
9VDC 

R6 

T 
111- 02'0 

SI 

using push -in terminals for tie points. The 
case must be metal to present hand capaci- 
tance from continuously changing the out- 
put frequency. Pass the 6 -in. solid wire 
antenna through the metal case using a 
i /4 -in. hole and a rubber grommet insulator. 

2T. 

Use standard RF wiring precautions and 
make coil L1 exactly as shown. Best speech 
clarity is obtained by using a crystal or 
ceramic mike. For music reproduction, sub- 
stitute a dynamic mike element. 
The Unit can be assembled on a perfboard 

PARTS LIST 
B1 -9 -V battery, Type 2U6 
C1- 0.05 -J, 3 -VDC capacitor 
C2- 20-uF, 3 -VDC electrolytic capacitor 
C3 -5 -uF, 12 -VDC electrolytic capacitor 
C4- 47 -pF, 25 -VDC capacitor 
C5-5-30 pF trimmer capacitor 
C6- 6.8 -pF ceramic capacitor 
C7- 0.01 -uF, 10 -VDC capacitor 
L1 -See pictorial detail 

MIC- Crystal or ceramic microph.;ne 
element 

01, Q2- 2N4292 pnp transistor 
R1- 47,000 -ohm, 1/ -watt resistor 
R2- 33,000 -ohm, 1/2 -watt resistor 
R3 -1500 -ohm, 1/2 -watt resistor 
R4- 3300 -ohm, 1/2 -watt resistor 
R5- 100,000 -ohm, 1/2 -watt resistor 
R6- 470 -ohm, 1/2 -watt resistor 
Sl -Spst switch 

1 .................................. .......uuuiau................ 

AM MODULATION METER 

DI i 
Lt TWIST 

PARTS LIST 

C1 -100pF disc capacitor U 

D1 -1N60 diode 
El- Magnetic headphone, 2000 ohms or better 
L1 -Coil, 3 turns on 11 / -in, dia. form, use any 

This simple modulation monitor for AM thin gauge wire I. 
ham transmitters requires no connection to 

I ............... ruuuuuuuuuuaaaa.... ............................. 
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the transmitter. Just position the loop near 
the final tank or antenna matching coil un- 
til the signal is heard in the headphones. 



NTS Puts a whole new world at your Iiooertìus. 
NTS home training can put a 

whole new way of life in the palm 
of your hand. A new, exciting job, 
a much bigger income is now 
easily within your reach. 
NTS training is something spe- 
cial. We provide all the kits you 
need for the most effective train- 
ing. National Technical Schools 
sends kits with every course, and 
teaches you to build and test a 
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wide range of professional equip- 
ment - the same kind of equip- 
ment you'll actually use on the job. 
That's the NTS "Project Method" - training that's practical and 
in- depth. You learn everything 
from fundamentals to the latest 
innovations. From beginning 
to end, NTS makes it fas- 
cinating and fun to learn this 
way. And all you need is a little 

spare time and an interest in 
electronics. 
Each year, men are moving into 
important new jobs, or their own 
businesses, straight out of 
NTS electronics training. NTS is 
what's happening to men every- 
where. Check the coupon. Take 
hold of the career you want most. 
Do it now. No obligation. No 
salesman will call. 
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We pack your electronics course with kits to make 

your trainino fast. You'll eniov every minute of it. 

NTS COLOR TV 
SERVICING 

COLOR TV 
295 SQ. IN. PICTURE 

NTS training provides an easy way 
to become a professional home - 
entertainment service technician. 
You receive a big screen Color TV 
with many unique features. The unit 
even includes self servicing equip- 
ment that permits you to make all 
normal test operations. No addition- 
al test equipment is needed for ad- 
justing your set. In addition you get 
an AM -SW radio, Solid -State radio, 
Field -Effect Transistor Volt -Ohm- 
meter, and Electronic Tube Tester. 
You learn about Electronic princi- 
ples and trouble shooting, hi -fi, 
multiplex systems, stereo, and color 
TV servicing. 

NTS COMPUTER 
ELECTRONICS 
This is the future. And it's happen- 
ing now. The number of computers 
will increase many times in the next 
few years. 

NTS offers a solid grounding in com- 
puter operation, wiring, data pro- 
cessing and programming. One of 
the 10 important kits included is our 
exclusive Compu -Trainer°. It's a fully 
operational computer logic trainer - loaded with integrated circuits - 
the first ever offered in home study. 
It introduces you quickly to how, 
what, when and why of computers 

. from theory to practical servicing 
techniques. This unit is capable of 
performing 50,000 operations per 
second. 

NTS ELECTRONICS 
COMMUNICATIONS 
Choose from two exciting courses 
to get into the big -paying fields of 
transmitting and receiving equip- 
ment: (1) The FCC License Course. 
(2) The Master Course in Electronic 
Communications (more comprehen- 
sive, with Citizens' Band Two -Way- 
Radio). Either Communications 
program qualifies you for your FCC 
First Class Commercial Radio -Tele- 
phone License - NTS assures you 
will pass this FCC exam within six 
months after successfully com- 
pleting your course or your tuition is 
refunded. Kits include an Amateur - 
Phone 6 Meter VHF Transceiver - 
NTS exclusive, 6 transistor Solid - 
State Radio, Volt- Ohmmeter (fully 
transistorized). 

Exclusive new 
Compu- Trainer r 

If card is missing 

L 

check coupon and 
mail for free color 
catalog and sample 
lesson. Now. 

National Technical Schools 
4000 S. Figueroa St., Los Angeles, Calif. 90037 

Please rush Free Color Catalog and 
Sample Lesson, plus information on 
course checked below. No obligation. 
No salesman will call. 

5 Watt AM Transmitter/ 
Receiver 

NTS AUTOMATION/ 
INDUSTRIAL 
ELECTRONICS 
Let NTS put you into the age of elec- 
tronic controls. Systems Automation 
is rapidly becoming the emphasis of 
modern industry. Your NTS training 
in automation electronics includes 
equipment like a 5" wide band Oscil- 
loscope. You also get the new NTS 
Electronics Lab. It's an exclusive 
NTS experimental laboratory -a 
complete workshop that simplifies 
learning about solid- state, miniature 
and integrated circuits. 

I 
5" 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. 

NATIONAL SCHOOLS 
WORLD -WIDE TRAINING SINGE SOS 

4000 South Figueroa Street 
Los Angeles, Calif. 90037, U.S.A. 

APPROVED FOR 
VETERANS 
Accredited Member: National Associ- 
ation of Trade and Technical Schools; 
National Home Study Council. 

o 
o 

Master Course in Color TV Servicing 
Color TV Servicing 
Master Course in TV & Radio Servicing 
Practical TV & Radio Servicing 
Master Course in Electronic Comm. 
FCC License Course 
Master Course in Electronics Tech. 
Industrial and Automation Electronics 
Computer Electronics 
Basic Electronics 

Name Age 

Address 

City State Zip 

D Check if interested in Veteran Training under 
new G.I. Bill 
Check if interested only in Classroom Train- 
ing at Los Angeles 

Dept. 222-011 
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`Let the Stars 
Advancing Moon through its phases, 
changing stellar patterns in Uni- 
verse, is full -time job of control 
panel operator as he sits at desk 
of $170,000 computerized projector. 

Closevp of highly - 
modified tape recorders 
shows special 
servo -type faders, 
toggle switches, too. 

Audio control panel's 
equipped with tape 
recorders, other pro- 
fessional sound gear. 
It all makes for out- 
of-this-world multi- 
media show biz, eh? 
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Qet iij,'Your ̀ Eyes 
TRANSCEND the confines of Earth, Time, 

Space, the Universe. Experience for 
yourself the sensations of travelling through 
the four-dimensional universe without ever 

leaving the ground. It's all happening at a 

place where young minds can live and grow; 
where tripping out of this world is both 
legal and highly encouraged -The Hudson 
River Museum. 

Located on the historic banks of the ma- 

jestic river from which it draws its name, 
the Andrus Space Transit Planetarium, a 

part of the Hudson River Museum, awaits 
the chance to take you well beyond the 
Outer Limits' fringes. Andrus' electronic 
space transit system depends upon both 
man and machine to convey the would -be 
astronomer to the darkest reaches of space. 
Here, computerized equipment that in- 

cludes multiple space projectors trans- 
ports the neophyte star gazer through time 
and space so that he may experience the 
sensation of actually wandering through the 
voids of the universe. 

A member of the planetarium's audience 
may operate his individual six - button re- 
mote control unit simulating the body sen- 
sations in the life of an astronaut. Slowly, 
he guides his simulated command module 
onto a rock -strewn target, somewhere deep 
within the bowels of a never -discovered 
planet. Or, with the aid of his remote -con- 
trol unit, our amateur astronomer may dis- 

cover how the stars look from yet another 
moon or planet in the solar system. And, 
further adding to a young space explorer's 
excitement, the actual pitch and roll of a 

space ship can be created, allowing him to 
feel these unearthly sensations -from the 
safety of his seat on old terra firma. 

The would -be explorer comfortably 
seated in the museum's planetarium can 
journey back to the dawn of time, too. This 
modern launching pad for the imagination 
can pull you back through the ages to vari- 
ous places that existed centuries ago. One 
may glimpse Dutch sailing ships as they 
tack up the Hudson River to newly -built 
settlements. Cities vanish as the space 
transit equipment -with its exact computer 
coordinates -projects the pre- historic sky 
of the Stonehenge twilight. Pictured before 
you, as if you could reach out and almost 
touch these monoliths, stand symbols of 
the ancient culture created by Celtic man. 
And, as the scene changes on the plane- 
tarium's spherical ceiling, the Stonehenge 
priests give way to Apollo astronauts pre- 
paring to conquer the confines of outer 
space. It's all part of the daily routine at 
the Andrus Space Transit Planetarium -a 
place where the future lives today. 
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Hudson River Museum is snuggled 
among pine, poplar trees not far 
from bank of Hudson River proper. 
Atop wood, concrete museum is 
planetarium's 40 foot dome upon 
which is projected 3 -D -like 
panoramic scenes of our Universe. 
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NEWSCAN 
Here Comes Tomorrow 

The 21st century will see a transportation 
revolution and it will be happening on the 
ground. But the roots of this revolution are 
growing today! Case in point is a 250 -mph 
Linear Induction Motor test vehicle now being 
low -speed tested on a I/a -mile track by the 
Garrett Corporation under a contract from the 
U.S. Dept. of Transportation. 

The goal of current testing of the sleek ex- 
perimental vehicle is to develop practicality 
studies of a new concept in propulsion; the 
Linear Induction Motor, which the Dept. of 
Transportation says shows promise of "... re- 
placing the wheel as the driving and braking 
mechanism for high -speed ground vehicles." 
The concept holds that conventional vehicles 
propelled by traction motors are speed -limited 
by rail -wheel adhesion and will not fit the fu- 
turistic requirements of the Seventies. A vehicle 
propelled by a Linear Induction Motor (LIM) 
on the other hand, is theoretically capable of 
high speeds because thrust isn't limited by such 
rail -wheel contact. 

The LIM is a simple rearrangement of the 
classic rotary induction motor, the most widely 
used type of electric motor. The LIM is defined 
as being a rotary-type motor which is simply cut 
along a radius, unrolled and laid out flat. This 

BATTERY AIR EXHAUST PLENUM 

POWER BATTERY CHARGER 

DC CHOPPER 

presents an air gap between the primary and 
secondary windings, allowing linear motion be- 
tween the two. One of the members is length- 
ened along the path of travel so that motion 
can be continuous. 

Then, alternating current flowing in the wind- 
ings of the primary members set up electro- 
magnetic fields moving with respect to the pri- 
mary members. The emf, in passing through the 
secondary, creates AC flow by simple induction, 
and the interaction of these induced secondary 
currents with the moving emf field produces a 

force between primary and secondary which 
pulls the primary along the length of the sec- 
ondary. Hence, in the test vehicle at Garrett, 
the secondary, made of aluminum, is stretched 
along the ground and the primary members, at- 
tached to the vehicle, pull the vehicle along 
with them. 

The advantages of the LIM concept are si- 
lence, lack of pollutant byproducts and a com- 
fortable freedom from vibration. Since thrust is 
provided without need of physical contact, the 
LIM works equally well with air suspension ve- 
hicles. Also, there are no wearing parts such as 
gears or bearings, and speed is unlimited within 
the bounds of safety considerations. 

This year the vehicle will be moved to a new 
large scale test track near Pueblo, Colorado, for 

MOTOR INDUCTOR COIL 

ZINC -MR 
ENERGY BATTERIES 16) 

ATTERY 

AIR INLET 

BATTERY COOLING 
BLOWERS 

SPEED REDUCTION GEAR BOX 

DC DRIVE MOTORS 

MOTOR COOLING BLOWER 

CONTROL SYSTEM LOGIC 

MOTOR COOUNG AIR INLET 

LEAD -ACID POWER BATTERIES IC 

Phantom view highlights key components of the dual -battery XEP experimental electric 
car built by the General Motors Research Laboratories. Six zinc -air batteries are fitted 

in the trunk of the Opel Kadett. Eight special lead -acid batteries are mounted in the front. 
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General Motors engineer Harold A. Schulte 
inserts zinc anodes into one of the six zinc -air 
batteries which give the experimental XEP car 
its long range. Developed at the GM Research 

Laboratories, the electric car can travel 
about 150 miles at 30 miles per hour. 

high -speed testing by the Dept. of Transporta- 
tion. The Dept. of Transportation says it ex- 
pects vehicles of thisl type to be in operation in 
this decade, depending on the results of the up- 
coming high -speed tests. Look out tomorrow, 
you may be here today. 

Oh, Oh -Look Out, Mr. Editor 
The long electronic arm of automation is 

reaching out and knocking on the doors of mag- 
azine and newspaper editors. A new electronic 
system for editing and proofreading stories on a 
video display terminal before they are set in 
type will even replace the blue pencil popular 
with editors. The system will shorten deadlines and reduce costs for newspapers, wire services, 
magazines, books and other publications. 

Called the Harris 1100 Editing and Proofing 
Display, it is the first self- contained editing unit 
on the market. It has built -in digital logic and 
memory units that eliminate the need for a sup- 
porting computer, although it can be connected 
with existing computers if desired. 

The system was designed to help editorial de- 
partments keep pace with computerized type- 
setting, photocomposition and high -speed data 
transmission. It incorporates technology devel- 
oped by the company for satellite communica- 
tions and advanced information handling sys- 
tems. 

The editing terminal displays 50 lines of 
copy at a time on a video screen. As the editor 
makes corrections, deletions or additions, lines 
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automatically adjust themselves to the right 
length and revised copy appears instantly on the 
screen. 

When he is satisfied with the final text, the 
editor pushes a button that dispatches the story 
to automatic typesetting machines -either con- 
ventional hot -metal linecasters or phototypeset - 
ers. The death knell of the copy boy. 

Occupying the space of a standard desk, the 
system is technically described as a "self - 
contained, interactive video text editing and 
proofing terminal for graphic arts applications." 
It uses integrated circuits in all electronic 
assemblies. 

An 81/2 x 11" cathode ray tube displays the 
text to be edited in crisp capital and lower case 
letters, easily viewed in a normally lighted 
room. The operator makes changes via a key- 
board in front of the terminal. He identifies the 
point at which changes are to be made by 
manipulating control keys for a "cursor " -a 
point of light that moves over the face of the 
cathode ray tube to the desired place in the text. 

The copy to be edited is fed into the terminal 
by punched paper tape, either from a wire ser- 
vice or keyboarded locally. After the text is 
edited, a new tape is punched out at high speed 
to control the automatic typesetting machines. 
Terminals can also be connected directly to a 
computer, eliminating the punched tape pro- 
cedure. The system permits proofreading for 
accuracy and length of copy before a single 
character is set in type. (turn page) 

Electronic editing and proofreading display 
terminal manufactured by Harris- Intertype 

Corporation, now in use in the city room of 
"Today," the Gannett Company's daily 

newspaper serving the Cape Kennedy area. 
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Base price of the editing terminal is $14,500. 
The makers of the system, Harris -Intertype 
Corporation, believes that practically all daily 
newspapers and wire services -and many mag- 
azine and book publishers -will be using some 
form of electronic editing by 1975. The com- 
pany estimates the annual market for text edit- 
ing systems will reach $15 to $20 million by 
that time. 

Test Circuit 
The world may be in store for some new and 

revolutionary vehicles. One of which is a new 
experimental electric car powered by two dif- 
ferent kinds of batteries. Code named the XEP, 
the 3000 -pound car features six zinc -air bat- 
teries for extended range and eight specially 
designed Delco -Remy lead -acid batteries for 
faster acceleration. The unique powerplant, de- 
veloped here at the GM Research Laboratories, 
is mounted in an Opel Kadett test bed. 

The car's zinc -air batteries give the XEP up 
to six times the range of a lead -acid battery 
powerplant of the same weight. The car's range 
is about 90 miles at 55 mph and about 150 
miles at 30 mph. Its top speed is about 60 mph. 
The lead -acid batteries help accelerate the car 
to 30 mph from a standing start in less than 20 
seconds. 

Unlike the electrically rechargeable lead -acid 
batteries (similar to a conventional car bat- 
tery), the zinc -air batteries are mechanically 
rechargeable. 

When the batteries are discharged, nearly 
300 zinc plates must be removed and replaced. 
In addition, the potassium hydroxide electrolyte 
also must be changed. Other disadvantages of 
the current power train are its weight (almost 
1600 pounds) and its size -the zinc -air bat- 
teries completely fill the trunk. These are the 
main reasons General Motors does not con- 
sider the system practicable for, automotive ap- 
plications. Nonetheless, the zinc -air battery of- 
fers interesting potential for future urban vehi- 
cle applications. For this reason, General Mo- 

(Continued on page 97) 

Huge 25 -ton test vehicle, capable of traveling 250 mph, is being 
tested by Garrett Corp., Torrance, Calif. on a low -speed test track. 
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PART 7 

UNDERSTANDING 
CAPACITANCE 

What You Will Learn. Practically every cir- 
cuit in electronics contains the property of 
capacitance. This property is one of the most 
important concepts you will learn in your study 
of electricity and electronics. Several electronic 
devices, such as time delay relays, photoflash 
units and even complicated computer circuits 
depend upon the property of capacitance for 
their operation. 

In this part you will learn how capacitance 
can be used to block direct current (DC) and 
bypass alternating current (AC) signals. You 
will also see how capacitance causes applied 
AC voltage to lag behind the current in a given 
circuit, and how the capacitance phenomenon 
distorts the voltage waveform of pulses. When 
you have finished this part, you will be familiar 
with the units in which the property of ca- 
pacitance is measured, and the factors influ- 
encing the value of a capacitor. (turn page) 

',This series is based on Basic Electricity /Electron- 
ics, Vol. 2, published by Howard W. Sams Si Co., Inc. 
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WHAT IS CAPACITANCE? 

Capacitance is the property of an electrical circuit that opposes a change in 
voltage. Capacitance has the same reaction to voltage that inductance has to 
current. This means that if the voltage applied across a circuit is increased, ca- 
pacitance will resist that change. If the voltage applied to a circuit is decreased, 
capacitance will oppose the decrease and try to maintain the original voltage. 

In a DC circuit, capacitance has an effect only when voltage is first applied, and 
then again when it is removed. Note that direct current cannot flow through 
a capacitance. However, alternating current appears to. flow through a capaci- 
tance -you will learn how later. Since voltage is constantly changing in AC cir- 
cuits, capacitance acts at all times to retard these changes in voltage. 

A basic capacitor is shown in the first diagram. It consists of two conducting . THE BASIC CAPACITOR IS MADE LIKE A METALLIC SANDWICH ... 
DIELECTRIC LAYER 

PLATE 

metal plates separated by a layer of air or other insulating material, such as 
paper, glass, mica, oil, etc. The insulating layer is called the dielectric layer. 

All capacitors have these two plates and a separating layer. In practice, the 

CAPACITOR PLATES ARE OFTEN STACKED OR ROLLED TO SAVE SPACE. 

PLATES 

DIELECTRIC 

PLATES 

DIELECTRIC 

plates and dielectric are often stacked or even rolled into a compact form. Some- 
times the dielectric is a paste .or a liquid instead of a solid. 

The circuit symbols for a capacitor appear on page 83. 

o 
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CIRCUIT SYMBOLS FOR A CAPACITOR 

VARIABLE FIXED 

When a capacitor is first connected to a battery, electrons from the negative 
terminal of the battery flow to the nearest capacitor plate and remain there. They 
can go no further, since the opposite plate is separated from the first by an insu- 
lating layer. Electrons are attracted from the opposite capacitor plate and flow 
into the positive terminal of the battery. After this initial movement of electrons, 
the negative -most plate of the capacitor is filled with all the electrons that the 
battery voltage can force into it, and the other capacitor plate loses the same num- 
ber of electrons to the battery's positive terminal. This means that one plate has a 
negative charge and the other plate has a positive charge -the charge being equal 
to the battery's potential. No further current flows; the capacitor is "charged." 

Positive and negative charges attract each other, so there will be a force be- 
tween the plates of the capacitor. There is also a voltage between them that is equal to and opposes the voltage of the battery. 

Because it takes a certain specific number of electrons to fill the negative plate, 
we say that the capacitor has a certain capacity, or capacitance. 

Ql. Name two differences between capacitance and inductance. 
Q2. Draw a circuit diagram of a capacitor connected across the terminals of a battery. 
Q3. Explain what happens when you disconnect the battery ter- 

minals from a charged capacitor and place a wire across the 
leads of the capacitor. 

Your Answers Should Be : 
Al. Capacitance opposes a change in voltage while inductance opposes 

in current. Capacitance blocks DC while inductance does not. 
A2. Your circuit diagram should look like this. 

t- 

T 
A3. The electrons from the capacitor's negative plate flow through the 

wire to the positive plate until both plates have the same number of 
electrons. The voltage across the plates is then zero. 

CAPACITANCE MEASUREMENTS 
The usual written symbol for capacitance is C. Capacitance is measured in farads. The amount of capacitance in a capacitor is the quantity of electrical 

charges (measured in coulombs) which must be moved from one plate to the other 
in order to create a potential difference of 1 volt between the plates. The number 
of coulombs transferred is called the charge. 
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One farad is the capacitance in which a charge of 1 coulomb produces a differ- 

ence of 1 volt between the plates. The larger the area of a capacitor's plates, and 

the closer these plates are to each other, the more charge the capacitor will hold 
with the same voltage applied across the plates. 

Capacitance values are usually specified in microfarads (millionths of a farad, 
abbreviated mfd or µf) or in micromicrofarads. Micromicrofarads are also called 
picofarads (millionths of a microfarad, abbreviated mmf, µf, or pf). 

HOW DOES CAPACITANCE AFFECT AC? 

Although current cannot flow through a capacitor, an AC current appears to do 

just that. The reason lies in the nature of capacitance. If the voltage across the 
plates is continuously varied, the number of electrons on the plates varies. 

Increasing the number of electrons on one plate of a capacitor repels electrons 
from the other plate. Decreasing the number of electrons on the first plate allows 
electrons to be attracted back to the other plate. 

AC CAN PASS THROUGH A CAPACITOR 

ELECTRONS EL S ELECTRONS ELECTRONS 

REPELLED, ADDED RETURNED ,TAKEN AWAY 1- 
1 .t 

r.l 

-4/ 

An AC current can, in effect, get across the dielectric. Since the voltage is al- 

ternating, it causes a corresponding varyiítg current to flow between one side of 

the capacitor to the other side. In other words, voltage changes appear to be 
transmitted across the dielectric gap. 

If a capacitor has the same voltage as the applied voltage, no current will flow 

to or from it. If the applied voltage changes, the capacitor voltage will no longer 
equal the applied voltage. Current will flow trying to equalize the two potential 
sources. 

In a circuit this means that if an AC sine -wave voltage is applied across a ca- 
pacitor, an AC sine -wave current will appear on the opposite side, even though no 
electrons flow through the dielectric layer. 

Q4. The capacitance of a capacitor is measured in 

Q5. A millionth of a farad is called a 
viated as - - - or - -. 

Q6. A 
viated 

and is abbre- 

is a millionth of a microfarad and is abbre- 
or - -. 
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Q7. Current will flow from one plate of a capacitor to the other 
plate only when is changing. 

Your Answer Should Be: 
A4. The capacitance of a capacitor is measured in farads. 
A5. A millionth of farad is called a microfarad and is abbreviated as 

mfd or µf. 
A6. A micromicrofarad is a millionth of a microfarad and is abbreviated 

mmf, µf, or pf. 
A7. Current will flow through a capacitor only when voltage is changing. 

PHASE 

Just as we learned in our study of inductance, alternating current and voltage 
are not in phase in a capacitive circuit. The voltage lags the current by 90° in a 
theoretically perfect capacitor. 

CURRENT LEADS VOLTAGE IN A CAPACITOR 

gp° VOLTAGEi80° 270° CURRENT360° 

At any instant, the current flowing into or out of a capacitor is proportional to 
the rate of change -or frequency -of the applied voltage. This can be seen in our 
illustration on page 86. The applied voltage is changing most rapidly at time A, 
the beginning of the sine -wave cycle. Therefore current flow is maximum. 

At time B the voltage across the capacitor has reached its peak and, for the mo- 
ment, is not changing. Therefore current at this instant is zero. 

At time C, voltage across the capacitor again is changing quite rapidly (but in 
the negative direction), and so the current is at its negative peak. 

At time D, when the voltage reaches its negative peak and is momentarily not 
changing, the current waveform passes through zero once more. 

If we trace the current from point to point on the same graph showin the 
voltage waveform of our theoretically perfect capacitor, the result is a sine *ave. 
Note that current leads the voltage by exactly 90 °. This shows that if the 
voltage across the capacitor is a continuous sine wave with a constant amplitude, 
the current through the capacitor circuit is a sine wave that is 90° ahead of the 
voltage. 
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ogAg Basic Course . CURRENT IS DETERMINED BY THE VOLTAGE CHANGE 

E 

RISING RAPIDLY 
E CONSTANT 

O I 

Current and voltage vectors in a capacitive circuit are 90° out of phase. In this 

' case the current vector is ahead of the voltage by 90 °. 

CURRENT VECTOR LEADS THE VOLTAGE VECTOR 

RR 

90° 

J 
Q8. When an AC voltage across a capacitor is maximum, AC cur- 

rent through the circuit is - - - -. 

Q9. When an AC current through a capacitor circuit is maximum, 
AC voltage across the capacitor is - - - -. 

Q10. Contrast the phase relationship of AC voltage and AC current 
between an inductor and a capacitor. 

Your Answers Should Be: 
A8. When an AC voltage across a capacitor is maximum, AC current 

through the circuit is zero. 
A9. When an AC current through a capacitor circuit is maximum, AC 

voltage across the capacitor is zero. 
A10. In an inductor, voltage leads current by 90° ; in a capacitor, voltage 

lags current by 90 °. 
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FACTORS AFFECTING CAPACITANCE VALUE 

The amount of,electrical charge that can be stored in a capacitor (the number of 
electrons that can be placed on the plate) varies with the area of the plates. Con- 
sequently, capacitance varies directly with area -if the area is doubled, the ca- 
pacitance is doubled. When the area is doubled, or twice as many plates are 
connected in parallel, there is twice as much area to store electrons. Therefore 
the capacitance is twice as great. 

PLATE AREA AFFECTS CAPACITY 

INCREASING 
PLATE AREA 

INCREASES 
CAPACITANCE 

Capacitance can also be increased by placing the plates closer together. When 
the plates are closer the attraction between the negative charges on one side and 
the positive charges on the other side is greater. It is, of course, necessary to keep 
the plates sufficiently separated so that the charge does not cross through the 
dielectric. possibly damaging the capacitor. 

DISTANCE BETWEEN PLATES AFFECTS CAPACITY 

INCREASING 
DISTANCE 
BETWEEN PLATES 
DECREASES 
CAPACITANCE / 

1 
Higher values of capacitance can be obtained by using an insulating material 

(dielectric) other than air. This means that the plates can be placed closer to- 
gether without the danger of a charge crossing the gap. 

DIELECTRIC MATERIAL AFFECTS CAPACITY 

AIR 

MATERIAL 
BETWEEN PLATES 

CHANGES 
CAPACITANCE MICA 
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Dielectrics such as mica, glass, oil, and Mylar are a few of the materials that 

can withstand a high electric potential without breaking down. This property is 

called dielectric constant. The higher the dielectric constant, the better its 

ability to retain its insulating characteristics under unusual operating conditions. 

Air has a dielectric constant of 1, glass about 5, and mica 2.5 to 6.6. 

Besides allowing the plates to be placed closer toether, a dielectric has another 

effect on capacitance. Dielectric material contains a large number of electrons and 

other carriers of electrical charge. Although electrons cannot flow as in a conduc- 

tor, they are held rather loosely in the structure and can move slightly. The dis- 

tortion of the structure of the dielectric, which is caused by charging the capacitor, 
has a large effect on the forces of attraction and repulsion that aid or oppose the 

flow of the electrons. This factor has a substantial effect on capacitance. 
When materials such as mica or glass are used as the dielectric, the capacitors 

have a much higher value than the same size units with an air dielectric. 

Q11. How does a mica capacitor differ from an air capacitor of the 
sanie physical size? 

Q12. What are three factors that affect the capacitance of a capaci- 
tor? 

Q13. A screw -type variable capacitor is made with an adjusting 
screw that is used to vary the distance between the capacitor 
plates. How would you increase its capacitance? 

Your Answers Should Be: 
All. A mica capacitor has a higher capacitance that an air capacitor 

of the same physical size. 

Al2. The capacitance of a capacitor depends on these three factors: the 
area of the plates, the spacing between the plates, and the nature of 

the dielectric material. 
A13. Tightening the screw moves the plates closer together and increases 

capacitance. Loosening the screw decreases the capacitance. 

POWER 
A perfect capacitor consumes no power. During the sine -wave cycle, the capaci- 

tor takes energy out of the circuit and stores it in the form of an electric field dur - 

A CAPACITOR CONSUMES NO POWER 

VOLTAGE ACROSS CAPACITOR 
90° / 180° 270° 360° 

POWER(EI) 

R 

POWER 
TAKEN 
OUT POWER 

RETURNED 

CURRENT 
THROUGH 
CAPACITOR 
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ing a quarter cycle. The cal)aritor returns it to the circuit in the next quarter cycle. 
Energy is borrowed, but it is always returned. 

If the product of E times 1 is taken at every instant of the cycle, the power 
waveform will show that energy is taken out and returned in alternate quarter 
cycles. 

To find the amount of energy (in coulombs) stored in a capacitor, multiply the 
capacity in farads by the applied voltage. In a circuit containing only pure ca- 
pacitance, it makes no difference how long the voltage is applied -the same 
amount of energy will always be stored at a given voltage. 

CAPACITIVE REACTANCE 

Like inductance, capacitance has a reactance -an opposition to the flow of AC. 
But capacitive reactance decreases as frequency increases. 

Suppose a capacitor is connected in series with an alternating voltage source. 
There is no resistance in the circuit. 

A BASIC CAPACITIVE CIRCUIT 

I 
Because the circuit above contains no resistance, the voltage across the capacitor 
will be the same value as the source voltage at every instant. 

When a capacitor is charged up to voltage E, it stores an amount of energy 
equal to the capacitance times the voltage. If the peak voltage of the AC source is 
E, the capacitor will have stored a particular amount of energy every time the volt- 
age sine wave reaches its peak, and again stores that amount whenever the voltage 
reaches its negative peak. The energy depends only on capacitance and peak 
voltage. 

EQUAL AMOUNTS OF ENERGY MUST FLOW IN EACH CYCLE 

EMAX 
I000V 

0.1 COULOMB 
STORED 

O.! COULOMB RELEASED 

0.1 COULOMB 
STORED 

R 
\0.1 COULOMB 

RELEASED 

.1111811/ 
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Q14. How much energy will he stored in a 100 -mfd capacitor in the 
first quarter cycle of an applied AC voltage of 1,000 volts 
maximum? 

Your Answer Should Be: 
A14. 1,000 volts X .0001 farad = 0.1 coulomb 

What happens when the frequency of the power source is doubled? If the peak 
voltage (E) is unchanged, the capacitor will charge every half cycle to the same 

amount as before. But it will have to do this twice as fast because the energy is 

doubled. This means that the same amount of energy must flow into the capacitor 
in only half the time. And since the voltage is the same, we must have twice the 
current to supply this same amount of energy. 

DOUBLING THE FREQUENCY DOUBLES THE CAPACITOR CURRENT 

FREQUENCY TWICE FREQUENCY 

I 

What does this mean? The frequency was doubled, and this doubled the current I 

flowing into the capacitor. Yet, the input voltage remained the same. A pure ca- I 

pacitance lets twice as much current flow if the frequency is doubled. I 

Capacitive reactance is the opposition that pure capacitance offers to the I 

flow of current. It is expressed in ohms, and its symbol is Xc. Capacitive reactance I 

depends on frequency. As the frequency increases, the rate of change of applied 1 

voltage increases, and the current flowing also increases. As the frequency is re- i 

duced, the rate of change of voltage goes down, and less current flows. 

At this point you can more easily see why capacitor current leads the voltage I 

across the capacitor. It is necessary for the capacitor to charge up to the given I 

voltage, and this charging is done by the current. Hence, the charging current will I 

reach its maximum value at the time the charging is going on at the greatest rate; I 

that is, when the rate of change of voltage is the most rapid. I 

As the capacitor approaches full charge, the voltage rate of change slows down, I 

and the current decreases. When the capacitor is fully charged and its voltage has 

reached maximum, there is no charging current flowing at all -the current has al- 

ready dropped to zero at this time. A similar process occurs during discharging. At 

all times, current leads the voltage by 90 °, or one quarter of the cycle. In a O 
steady -state AC situation, when the applied voltage is a sine wave, both voltage and I 

I 

current will be sine waves. I 

(Continued on page 94) 
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And a brand new one! 

Special 
$5 Offer 

LearnTVrepair...1Odoy trial: 
Don't take our word for it -prove it to yourself! 

If you don't agree with every word we say about 
ICS's new TV Servicing /Repair course -we lose 
the bet and you lose nothing. 

Send Just $5 
Simply send us $5 for the first text of the course. 

Read through it. See how simple and easy-to- under- 
stand the instruction is. And how thorough. Then 
decide for yourself. While this first text will not, by 
any means, give you a complete training -it will 
convince you how easy it is to learn -the ICS way. 

And, if by chance you're not convinced - 
simply return the text within the 10 day trial period 
and receive a full refund. ' 

Worth Much More 
As a part of the complete course, this text is 

worth much more than $5. This special trial is simply 
our way of showing you how completely confident 
we are that the ICS TV Servicing/Repair course can 
measure up to any TV Repair training you can get 
-yet the full cost is only $99. 

In just a few months you can be trouble- shoot- 
ing on color sets. Just the first two texts combined 
will enable you to repair 70 percent of all TV 
troubles. Instruction is simple, very easy to grasp. 
Photos show you what a TV screen looks like when 
everything is normal, and what it looks like when 
trouble fouls it up. The texts tell you how to remedy 
the problem and why that remedy is best. What's 
more, quizzes are spotted throughout the course so 
you can check your progress. 

Course is Short ... Complete 
All in all, the course consists of 6 texts .. . 

936 pages of concise, easy -to- follow instruction ... 
plus 329 detailed illustrations ... a dictionary of 
TV terms geared directly to course material -which 
will be invaluable during the course and later. 

JANUARY -FEBRUARY, 1971 

At the end, you get the coveted ICS diploma. 
And by that time you will be able to handle tough, 
multiple TV problems on color sets as well as black, 
and white. This could mean a tremendous future for 
you. Full -time, part -time, your own business. 

The National Electronic Associations found this 
ICS course so thorough, so helpful, easy to grasp 
that they approved it (first home study course ever 
to receive such an honor) for use in their own ap- 
prenticeship training program. 

Act Now 
You have nothing to lose. Send coupon today 

or write ICS, Scranton, Pa. 18515. Then examine 
the first text. See for yourself. If, during the 10 day 
trial period, you're not convinced -just return the 
text. And we'll refund quickly.- 

I C S 
International Correspondence Schools 
Division of Intext 

ICS, Scranton, Pa. 18515 86957M 

Here's my $5.00. Send me the first text of the ICS 
TV Servicing /Repair Course. If. I'm not convinced with- 
in 10 days that this is the most thorough and easy to 
understand way to learn TV repair, you'll refund my 
money and that's that. 

Name 
(please print) 

Address 

City State Zip# 
Send the full course. I've included $99 -plus state 

tax. (And I'll still have the 10 day trial refund privilege.) 
Return This Coupon Today For 10 Day Trial. 
Accredited Member, National Home Study Council 
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Continued from page 90, 

Capacitive reactance depends on frequency. Since it lets more current flow as 
frequency increases, capacitive reactance must decrease as the frequency 
increases. - 

Capacitive reactance also depends on the size of the capacitance. As capacitance 
increases, more current must flow into the capacitor to charge it to the same voltage 
(since the amount of energy stored equals C times E). As a result, capacitive 
reactance decreases when capacitance increases. 

The formula for capacitive reactance is: 

Xe = 1 ohms 
2afC 

where, 

f is the frequency in Hz, 
C is the capacitance in farads. 
Capacitive reactance can be used in calculating current in a purely capacitive 

circuit by Ohm's law. 

I= E 
Xc 

Q15. What is Xc if f = 6,000 Hz and C = 200 mfd? 

Oti 02V 
6000 H z 

200 

Q16. What is the current in this circuit? 
Q17. What would the current in the above circuit be if the input 

signal were 0.01 volt at 120 kHz? 

Your Answers Should Be: 

A15. Xe - 1 - 1 

2afC 2 X 3.14 X 6,000 X 200 X 10-6 

= 1 = 0.133 ohm 
7.53 

0.2 
116. I =X - 0.133 = 1.5 amps 

0.01 
117. I - 0.0066 - 1.52 amps 

PULSE RESPONSE OF CAPACITANCE 

When a sharp pulse, such as a square wave, is applied to a circuit containing 
capacitance, the capacitance opposes the sudden change of voltage. This results in 
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a rounding off of the sudden voltage. rise. Similarly, when the pulse voltage is sud- 
denly decreased, the voltage across the capacitor does not decrease suddenly, but 
.it trails off. Current is greatest when the change of voltage is greatest, so the cur- 
rent waveform will have a peak when the voltage rises suddenly, and. another 
peak (but in the opposite direction) when it drops. 

CURRENT IS GREATEST WHEN VOLTAGE CHANGE IS GREATEST 

APPLIED VOLTAGE 0 

VOLTAGE ACROSS CAPACITOR 0 

CURRENT THROUGH CAPACITOR 0 

TIME 

There is always some resistance in a practical circuit. By choosing the right 
value of capacitance and resistance, a circuit can be designed in which the voltage 
takes a predetermined length of time to reach a certain value. This type of circuit 
can provide a time delay. 

STRAY CAPACITANCE 

Capacitive reactance decreases as frequency increases. In communications, 
pulse, and radar work, where very high frequencies are used, stray capacitance 
can present quite a problem. 

In a vacuum tube, an antenna, or a receiver chassis, there are always very small 
capacitances between adjacent conductors and between conductors and nearby 
objects which are meant to be isolated from each other. With the lower radio 
frequencies these capacitances are not important. But as the frequency increases, 
the capacitive reactances of these very small capacitances decrease. A decrease in 
reactance can actually cause leakage of the signal. 

It is imporiant to know, therefore, that at high frequencies, placement of wires 
and components is very important in order to keep the effects of stray capacitances 
to a minimum. 

Q18. How does capacitance affect pulses? 

Q19. Compare and contrast capacitive reactance and inductive 
reactance on these points: 
1. Effect of an increase in frequency on reactance. 
2. Effect of reactance on DC. 
3. Effect of phase relations in AC. 

Q20. What constant value appears in the formulas for both capaci- 
tive and inductive reactance? 
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Your Answers Should Be: 
A18. Capacitance rounds off the voltage waveform and produces 

spikes in the current waveform. 
A19. 1. Xc decreases as frequency increases, while XL increases. 

2. Xc blocks DC, while XL passes DC. 
3. Capacitance causes current to lead the applied voltage, while 

inductance causes it to lag. 
A20. 2a appears as a constant in both formulas. 

WHAT YOU HAVE LEARNED 

1. Capacitance offers an opposition to a change in voltage. 
2. A basic capacitor consists of metal plates separated by a dielectric. 
3. A capacitor stores electrical energy in the form of an electric field as the 

capacitor charges, and releases this energy when it discharges. 
4. Capacitance is a measure of the energy storage capacity of a capacitor. This 

capacity is measured in farads. 
5. A capacitor blocks DC but allows AC to flow. 
6. Pure capacitance in a circuit causes current to lead the applied voltage by 90 °. 
7. The amount of capacitance is determined by the area of the plates, the distance 

between them, and the dielectric material. 
8. A capacitor stores energy and returns it to the circuit. 
9. The opposition of capacitance to the flow of AC is called capacitive reactance. 

10. The formula for capacitive reactance is: 

X 
1 

0 2,rfC 

11. Capacitance rounds off the voltage waveform of a pulse. 
12. Stray capacitance can cause signal leakage at high frequencies. 

NEXT ISSUE: Part 9- Understanding RL Circuits 

This series is based on material appearing in Vol. 2 of the 5-volume set, 
BASIC ELECTRICITY /ELECTRONICS, published by Howard W. Sams & Co., 
Inc. @ $19.95. For information on the complete set, write the publisher at 
4300 West 62nd St., Indianapolis, Ind. 46268. 
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NewScan 
Continued from page 80 

tors top scientists are focusing their efforts on 
finding ways to recharge the battery chemically 
rather than mechanically. The only smell on 
the highways of tomorrow may be burned 
rubber! 

Eye Beam 
The hours spent testing some of today's 

miniaturized electronic circuitry can be reduced 
to seconds by use of an electron beam. Prelimi- 
nary experiments with an electron beam probe 
to replace electrical probes used conventional 
tests of high density printed circuit boards 
were performed by scientists at the IBM Sys- 
tems Development Laboratory in San Jose, 
California. High density printed circuit boards 
are used in computers, advanced military hard- 
ware, aerospace equipment and scientific re- 
search equipment. 

The experiments were an attempt to solve 
the problem of quality control tests becoming 
more difficult and time consuming as techno- 
logical advances shrink monolithic integrated 
circuitry. The efficiency of tests that check 
hundreds of tiny wiring connections with 
mechanically positioned electrical probes is 
limited by the thickness of the probes. 

By contrast, the diameter of an electron 
beam can be made smaller than the thousandth- 

' of -an -inch diameter typical of the connective 
wiring used on the latest printed circuit boards. 
Coupled with a method of rapid, automatic 
beam guidance, this creates a potential for 
both increased speed and accuracy of testing. 
One experiment with a typical circuit board 
demonstrated that four hours of testing with 
electrical probes could be shortened to four 
seconds. 

This greatly increased speed was achieved 
by a novel method of using an electron beam 
to distinguish connecting points in an individual 
circuit from those of other circuits on a printed 
circuit board. A beam from an electron gun, 
guided by a column of electron -optical lenses 
and deflection yokes, was first used to charge 
the individual circuit and then to scan the 
circuit board. A metal mask provided aper- 
tures for the beam to pass through at specific 
test points. 

The secondary electron emission produced 
by the scanning was received by a photomulti- 
plier device and converted to a cathode ray tube 
display. The initial charging of the individual 
circuit caused its secondary electron emission 
to be greater than that of other circuitry. As a 
result, the test points on the individual circuit 
appeared darkened on the display and could 
be checked for unwanted open and closed con- 
nections. 

An experimental technique that could save 
hours of testing time for some of today's 
miniaturized electronic circuitry has been 
developed through use of the electron beam 
column. Using the beam first to charge an 
individual circuit to be tested and then to 
scan the circuit board produces a secondary 
electron emission that can be converted to 
a display on the cathode ray tube in the 
background and checked for unwanted open 
and closed connections. One experiment 
showed that four hours of conventional tests 
could be shorteend to four seconds. 

Refined methods for collecting and measuring 
secondary electron emission from a large test- 
ing field and for programmed control of the 
beam are needed to make the beam -testing 
technique practical enough for general use. 
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It's your move! 

Here we go again with some openings that 
have not appeared in our discussions of earlier 
issues. 

Scotch Game. This takes its name from a 
correspondence match in 1824 between Edin- 
burgh and London. Old -fashioned and simple, 
it is seldom played in modern tournaments. In 
the Four Knights' Variation, which follows, 
Black neutralizes the premature 3 P -Q4 by at- 
tacking the King Pawn and establishing his own 
strong Queen Pawn. 

1 P-K4 P-K4 9 0-0 0.0 
2 N-KB3 N-QB3 10 B-KN5 B-K3' 
3 P-Q4? PxP 11 N-K2 P-KR3 
4 NxP N-B3 12 B-R4 B-Q3 
5 N-QB3 B-N5 13 P-KB4 B-B4# 
6 NxN NPxN 14 K-R1 B-KN5 
7 B-Q3 P-Q4! 15 P-KR3 BxN 
8 PxP NP 16 QxB R-K1 

Black 

White 

Equal chances. 
Three Knights' Defense. This sidesteps 

the Four Knights Game, but the solution is 
worse than the problem. 

1 P -K4 P -K4 7 QPxB NxP 
2 N -KB3 N -KB3 8 0-0 P -Q3 
3 N -B3 B -N5? 9 N -B4 N -Q2 
4 NxP 0.0 10 B -K3 N -K4 
5 B -K2 R-Kl 11 P -B3 N -KB3 
6 N -Q3 BxN 12 B -B2 .... 

(Ganze top of next column) 

And the two Bishops give White a very slight 
advantage. 

Tchigorin Defense. This eccentric defense, 

1.1%!WW101-...w.!VWdtivrtitititititi-: . 

Black 

# # # 'f' # 

A r/ l ó $ .$j $t 

which misplaces 
quite make it. 

White 

the Queen Knight, does not 

1 P -Q4 P -Q4 6 P -K4 NxN 
2 P -QB4 N -QB3? 7 PxN P-K4 
3 N -KB3 B -N5 8 P -Q5 N-K2 
4 N -B3 N -B3 9 Q -R4# B-Q2 
5 NP KNxP 10 Q -N3 

Black 

, ,,., ,.. ;'. ;} ï 
%$% 

% 74% 
%01E nz2YA 
$% ,i,, 

White 

White has a winning position. He has an ad- 
vantage in space and will win either the Queen 
Knight Pawn or the King Pawn on his next 
move. 

Game of the Issue. "One of the most 
brilliant games on record." Thus did Wilhelm 
Steinitz, the first recognized World Champion, 
describe the following partie between Zukertort 
and Joseph H. Blackburne, playing Black, a 
Queen's Gambit Declined, which was played at 
London, 1883. . 

Johannes Herrmann Zukertort, (1842 -1889) 
born in Russian Poland, was a great rival of 
Steinitz and a man of many attainments - 
foreign correspondent, linguist, military man, 
musician, music critic. Chesswise, he had a 
genius for odds giving, he opened with closed, 
slow debuts, gained power as he went along, 
and often wound up in a burst of glory. His 
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greatest tournament triumph was at London, 
1883, where he was first, ahead of Steinitz and 
all the other top players of the year. 

1 P-QB4 P-K3 18 P-K4 QR-B1 
2 P-K3 N-KB3 19 P-K5 N-K1 
3 N-KB3 P-QN3 20 P-B4 P-N3 
4 B-K2 B-N2 21 R-K3 P-B4 
5 0-0 P-Q4 22 PxP e.p. NxP 
6 P-Q4 B-Q3 23 P-B5 N-K5 
7 N-B3 0-0 24 BxN PxB 
8 P-QN3 QN-Q2 25 PxNP ! ! R-B7 
9 B-N2 Q-K2? 26 PxP# K-Rl 

10 N-QN5 N-K5 27 P-Q5# P-K4 
11 NxB PxN 28 Q-N4!! R/1-B4 
12 N-Q2 QN-B3 29 R-68# ! KxP 
13 P-B3 NxN 30 QxP# K-N2 
14 QxN PxP? 31 BxP# KxR 
15 BxP P-Q4 32 B-N7# ! ! K-N1 
16 B-Q3 KR-B1 33 QxQ Resigns 
17 QR-K1 R-B2 

Position after 33 QxQ 

Why did Black resign? Because he only has a 
Rook for White's Queen and three Pawns and 
is threatened with 34 QxB or 34 Q -B8# K -R2 
35 R -R3# K -N3 36 R -N3# K -R2 37 Q -R8 
mate. 

Zukertort's last nine moves were something 
special. Blackburne said that he claimed equity 
in its immortality for having compelled the bril- 
liancy! 

End Game Study #6 
By E. N. Somov -Nasimovitsch 

White to Play and Win 
Composer Somov -Nasimovitsch arranges ev- 

erything so that Black slips out of three mating 
nets, but is ensnared in the fourth. This is how 
it is done- 

1 R -B2 B -N7 ! 

If 1 . .. B -N2 2 RxP wins. 
2 R -N2 . 

Threatening 3 R -N8 mate. 
2 .... K -K1 
3 R -N8# K -Q2 
4 N -B7 ! 

,lANIIARY-I'EBRIIARY, 1971 

Black 

A / 1 j }j jij 
1r 2 A A/ 
B j j %%% j %%/ j j j , 
is A F4 

White 

Threatening 5 R -Q8 mate. 
4 .... P -B4 

To provide a flight- square for the King. If 4 
... P -K4 5 P -B5, P -K3 6 P -B6 wins. 
5 R -Q8# K -B3 
6 R -Q2 ! ... . 

Threatening 7 N -Q8 mate. 
6 .... P -B5 
H 6 .... B -Q5 7 RxP wins. 

7 N -Q8# K -B4 
8 NxP# 
9 N-Q8# 

10 RxB ! 

11 R-N5# 
12 R-Q5 mate! 

K-B3 
K-B4 
P-R8- Q 
K-Q3 

News and Views. Super Bobby Fischer, 
U. S. grandmaster of Los Angeles, continues his 
rampage through the chess world. His latest 
triumph was the Second International Tourna- 
ment at Buenos Aires where he won 13 games 
and drew 4- without a loss. Fiercely competi- 
tive, he clinched top place three rounds before 
the finish, racking up one win after another in 

., 

a ,. '1 

><, 

x 
><, 

"My wife found her!" 
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a variety of brilliant methods. Vladimir Tukma- 
kov, junior champion of the USSR, was next 
with 111/2-51/2, a signal performance, and Oscar 
Panno, a many time Argentine champion, was 
third with 11 -6. 

The First Manhattan Chess Club Masters In- 
vitational Tournament was won by Bernard 
Zukerman of Brooklyn, an international master, 
with 41/2-1/2. Veteran Alexander Kevitz, a for- 
mer club champion, scored 4 -1 for second. 
And Professor Neil McKelvie of CCNY finished 
third with 31/2-11/2. . The event was a 16 -man 
Swiss. 

The world's first major tournament played 
by computers took place at the New York 
Hilton Hotel on September 1, 1970. It was di- 
rected by Prof. Monroe Newborn of Columbia 
University and 300 spectators watched the 
science -fiction -like goings on. Computers rep- 
resenting Alberta University, Bell Telephone 
Laboratories, Columbia University, Goddard 
Space Flight Center, Northwestern University, 
and Texas A. & M. University participated. In 
the first round, Columbia's $7- million job, pro- 
gramed by Dr. Hans Berliner, Postal Chess 
Champion of the World, made short work of 
Alberta, White, in an English Opening. The 
score: 1 P -QB4, N -KB3 2 P -Q4, P -K3 3 Q -Q3? 
N -B3 4 N -KB3, P -Q4 5 N -K5, PxP 6 QxBP, 
B -N5# 7 B -Q2, BxB# 8 KxB? NxN 9 Q -B5? 
N -K5# Resigns. White loses his Queen, Not 
exactly a masterpiece, but then they laughed at 
Ford and the Wright Brothers too. 

The Greater New York Open had a total of 
222 contestants. The upset winner was Expert 
Harry Baker of Brooklyn who made a 5 -0 
clean- sweep. Grand -master Robert Byrne of In- 
dianapolis and Andrew Soltis were next in line 
with 41/2-1/2. . 

The Second Annual National High School 
Championship, held at the McAlpin Hotel in 
New York during April, had 552 students from 
26 States, D.C., and Puerto Rico, and was by 
far the largest USCF rated tournament ever 
held. Robert Newbold, 11th Grade, Polytechnic, 
Riverside, California, had the honor of winning 
it with the fine score of 71/2 points. A signal 
victory. Just behind, with 7, was Craig Chell- 
storp, 12th Grade, Highland Park, of Highland 
Park, Illinois. 

The Greater New York Open had a total of 
222 contestants. The upset winner was Expert 
Harry Baker of Brooklyn who made a 5 -0 
clean -sweep. Grandmaster Robert Byrne of In- 
dianapolis and Andrew Soltis were next in line 
with 41/2-1/2. 

The Second Annual National High School 
Championship, held at the McAlpin Hotel in 
New York during April, had 552 students from 
26 States, D.C.. and Puerto Rico, and was by 
far the largest USCF rated tournament ever 
held in the United States. Robert Newbold, 
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11th Grade, Polytechnic, Riverside, California, 
had the honor of winning it with the fine score 
of 71/2 points. A signal victory. Just behind, 
with 7, was Craig Chellstorp, 12th Grade, 
Highland Park, of Highland Park, Illinois. 

Problem 28 
By W. A. Shinkman 

Good Companions, 1919 

Black 

'44 /1M, . 
FO 

Tv% 0%A '2 
r4 ' 

. E i 
%/%/ 

%A Óï j 
F," j 

A j ''O%/O/ 

White 

White to Move and Mate in Two. 
Solution in Next Issue. 

Solution to Problem 27: 1 R -QR6. 
I f ! . ... PxR 2 Q -N8 mate. If 1 ... . 

P -QN3 or P -QN4 2 Q -N2 mate. And if 
1 ... . P -KN3 or P -KN4 2 Q -R8 mate. 
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Great Men of Science 
Continued from page 49 

Aha! Why not place sodium below lithium 
rather than parallel with it at a distance? 

Once his sodium card was in the new po- 
sition, Dmitri placed after it the cards for 
magnesium, aluminum, silicon, phosphorus, 
sulfur, and chlorine. 

Chlorine proved to be the key. For the 
card was hardly in place before Mendeleyev 
recognized that chlorine has properties sim- 
ilar to those of fluorine -the element above 
it in his pattern. 

At recurring intervals in an arrangement 
of elements by atomic weight, reasoned the 
Russian, similar properties occur in groups 
or "periods." Prematurely -and mistakenly 
-he jumped to the conclusion that the 
point of radical change is at the seventh ele- 
ment in each period. 

He laid his professional reputation on the 
line by publishing a Periodic law that says 
the properties of elements are periodic func- 
tions of their atomic weights. 

Few . really distinguished chemists and 
physicists of the era paid any heed to an 
absurd notion given to the world from re- 
mote St. Petersburg. A few critics pointed 
out that Mendeleyev's chart included a great 
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many blank spaces. 
"No matter," he muttered. "One day all 

of them will be filled." 
In 1871 he went so far as to predict dis- 

covery of three new elements: ekaboron, 
ekaaluminium, and ekasilicon. Properties of 
each substance were described in detail. 

His cumbersome names didn't stick. But 
his "prophetic" descriptions proved aston- 
ishingly accurate. "Holes in the chart" were 
filled in 1871 by discovery of gallium; in 
1879 by scandium; and in 1886 by discovery 
of germanium. 

Having won against heavy odds, the peri- 
odic table of the elements has undergone 
minor revision in recent decades. In its basic 
structure, however, it remains today prac- 
tically as Mendeleyev prepared it in 1869. 

Few scientific discoveries endure for a 
century. Though it is not the only key to the 
understanding of elements and their prop- 
erties, the chart prepared by a university re- 
ject promises to retain its vitality long after 
2001 A.D. has become a memory. 

-Webb Garrison 

Kathi's CB Carousel 
Continued from page v4 

Can a full coverage 23- channel rig sold 
with plug -in microphone, AC and DC power 
cables, mobile mount, and all crystals warm 
a CBer's heart? Priced at $129.95, the Na- 
vaho TRC -23B can easily introduce a new- 
comer to the very social world of Citizens 
Band radio. Want a pile of literature de- 
scribing the Navaho TRC -23B? Write to 
Allied Radio Shack, 2725 W. 7th St., Ft. 
Worth, Texas. 
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Sig -Probe 
Continued from page 62 

closed circuit J1 back to the input of the 
amplifier, thus setting the circuit into oscil- 
lation, and feeds the signal thus generated 
out through the probe. This signal is of suf- 
ficient magnitude to brute force its way 
through most any circuit. Because it is rich 
in harmonics it can be used on both audio 
and RF circuits. 

How To Make Sig -Prob. We used a clear 
plastic pill container 13/8-in. in diameter 
and 3 -in. long. This will accommodate the 
circuit board and the 9 -V battery without 
having to resort to any special clamps or 
set screws to hold these components snugly 
in place and still permit easy removal to 
change the battery. Since the unit draws 

PROBE 
GROUND 
TERMINAL SI JI 

We used plastic cap to cap off our project 
in style. Lid of pill case serves as mount 
for phone jack, power switch and ground lug. 

but 1.25 mA when in the signal trace mode 
and 0.75 mA in the signal injector mode, 
and the battery isn't turned on except 
when either of these modes are actually 
being used, you can expect extremely long 
battery life. 

The two 2N2926 transistors, 3 capacitors 
and 4 resistors are mounted on a 7/s x 3 -in. 
piece of perfboard as shown in our dia- 
gram. The probe, which is made from a 
4 penny nail is anchored to the perfboard 
so that when the board is insered into the 
pill container the nail probe will extend 
through the bottom of the container. The 
push- button switch S1 and the closed cir- 
cuit jack J1 along with a grounding termi- 
nal all are mounted on the plastic cap nor- 
mally supplied with the container. Once the 
parts are mounted on the board and the 
circuit is checked out, cover the bottom of 
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the board with a layer of plastic insulating 
tape to keep the metal case of the battery 
from shorting out any of the circuits on the 
board when the board and battery are slid 
into the pill container. 

How To Use Sig -Prob. Since Sig -Prob 
will provide two different functions, (a) 
signal tracing, and (b) signal injection it 
should be obvious that you employ two 
different approaches in using it. 

When used as a signal injector, you start 
by touching the probe first at the speaker 
and then progressing towards the front end 
of the set, if the trouble hasn't been located 
up to this point, eventually injecting a signal 
into the antenna. Starting at the input to 
the speaker, you should be able to hear a 
signal out of the speaker that will be low 
in volume. Then, as you progress from the 
base of the output stage to the base of the 
driver stage(s), and on through the detector, 
RF mixer and oscillator, (if the unit being 
tested is a super het) the signal should 
progressively increase in volume until you 
reach the stage that is malfunctioning, which 
is why you're tracing the signal in the first 
place. Once you've reached a stage where 
the signal from Sig -Prob is no longer 
heard in the speaker of the set under test 
you've undoubtedly located the trouble 
maker. Concentrate on this stage, checkidg 
resistance, voltage and current. Once you've 
found the defective component and replaced 
it, the set should work as good as new 
again. 

When using Sig -Prob to trace a signal, 
provide a signal from an external source, 
such as a broadcast station or signal genera- 
tor or other signal source, as the signal to 
listen for as you move Sig -Prob through 
each succeeding stage, starting at the in- 
put (antenna if unit under test is a radio) 
and eventually ending at the speaker, un- 
less, of course, you find the offending stage 
before tracing that far through the set. In 
this application the headphone is plugged 
into J1 and you listen for the signal, you 
are using for test purposes, in the head- 
phone as you move from point to point 
and stage to stage in the set. Again, at the 
point where you do not hear the test signal 
is where you'll find the offender. This indi- 
cates that the last stage checked is malfunc- 
tioning and you concentrate your search 
for a defective component (open resistor, 
shorted or open capacitor or diode, defec- 
tive tube or transistor) by resistance, volt- 
age and current measurements. 
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E -V's Landmark 100 
Continued from page 70 

and noise 65 db below 1000 uV input test 
level; FM frequency response is 1 db from 
30 Hz to 15 kHz; separation is better than 
38 db; capture ratio is 2.5 db and harmonic 
distortion is 0.5% at full output (1 kHz).' 
The built -in ferrite loopstick antenna will 
provide ample signal for AM reception in 
most areas, as will the twin -lead dipole 
supplied with the complete package for FM 
reception. That is to be mounted within the 
location of the unit and oriented for best 
reception. However, for weak signal areas, 
or, where the most noise -free stereo re- 
ception is desired, provision is made to 
connect separate external antennae for both 
AM and FM signals. 

The Record Changer. A Garrard 3000 
record changer, fitted with an Electro- 
Voice Stereo -V magnetic cartridge is 
mounted on the base, above the tuner and 
amplifier units. It is protected by a clear 
plastic cover. The phono pickup response 
(on the model tested) is -1.5/ + 0.5 db from 
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DX Central Reporting 
Continued from page 15 

signals of Operation Deepfreeze's aero com- 
munications network. Antarctic ground links 
include McMurdo Sound, Eights Station, Cape 
Hallett and Pole Station, the latter being the 
world's southernmost DX. 

Marilyn Scheer of Merion Station, Pa., asks 
if there are any international or national short- 
wave clubs? 

This question is frequently asked, Marilyn. 
The answer is yes, there are quite a few clubs 
that offer SWL's a number of services, the most 
important of which is a monthly bulletin with 
up -to -date data on stations. The oldest SW club 
in North America is the Newark News Radio 
Club, 215 Market Street, Newark, NJ. Other 
excellent organizations are the North American 
Shortwave Association, Box 989, Altoona, PA, 
and the American SWL Club, 1506 Dresser 
Street, Santa Ana, CA. A comer is the Midwest 
DX Club, 6636 Davis Street, Morton Grove IL. 
All are affiliated with the Association of North 
American Radio Clubs. 

There also are clubs for medium wave, FM 
and TV listeners. For a nominal fee,- usually 
about a half dollar, they will send you a sample 
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40Hz to 18 kHz. Separation is 25 db at 1 

kHz and 9 db at 16 kHz. Performance on 
high volume (tracking) is excellent. 

All of the electronics and the record 
changer are mounted in an attractive wal- 
nut finished base, measuring 81/2-in. high x 
161/2-in. wide x 161/4 -in. deep with clear 
plastic cover over the changer. 

Conclusions. We found the Electro- 
Voice Landmark 100 is an outstanding per- 
former when compared with many AM/ FM- 
Stereo systems and certainly is remarkable 
when compared to compact systems. Its 
bass response really goes down low, and, 
considering the small size of the enclosures, 
it is difficult to believe what you hear. Mid 
range sound, particularly from high level 
records, is outstandingly clean. The trun- 
cated speaker housings produce the spread 
of sound usually associated with fairly large 
quality speaker arrays. 

The Landmark 100 System comes com- 
plete with walnut finished speakers and 
mounting base, including the record changer 
and interconnecting cables for the speakers 
and sells for $399.95. For additional infor- 
mation write to: Electro -Voice Inc., Dept. 
DP, 600 Cecil St., Buchanan, MI. 49107 
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copy of their bulletin, plus membership data. 
Have you noticed that on some days the 

usually powerful time signals of WWV on 5, 
10 and 15 mHz. are, because of propagational 
conditions, not up to par? 

DXer Gerry Dexter, Lake Geneva, WI, did 
recently and came up with a pair of interesting 
"time- tickers ". 

The Argentine naval observatory station LOL 
was heard on 15,000 kHz., was heard from 
2319 to 2334 GMT, with the typical ticks and 
an announcement in Spanish by a woman. A 
short time later, from 2350 to 0001 GMT, 
Gerry noted RID, a Soviet time station at 
Irkutsk in Siberia on 15,004 kHz. The call let- 
ters are given periodically in CW (Morse code). 
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No -Code Test 
Continued from page 50 

cations systems (except CB) operate in the 
VHF and UHF bands. The proposed new 
hobby class band is in the VHF portion of 
the radio spectrum. The technical problems 
of VHF operation are old hat and have 
long since been mastered. 

Of course, the proposed new hobby class 
band is not good for coast -to -coast corn - 
munication nor for inter -continent DX 
except when bouncing signals off a space 
satellite or the moon. But, it is good for 
distances ranging from 10 to 100 miles, 
depending upon antenna heights. Since VHF 
signals are reflected by solid objects, they 
can be received (and transmitted from) 
inside of tunnels and bridges, as well as 
inside of buildings. 

You won't need a long wire antenna. 
On a car, all you need is a one -foot high, 
wire whip. At a fixed location, a foot -high 
ground plane antenna or a two -foot long 
coaxial antenna will suffice. For longer 
range, you can use a longer gain -type omni- 
antenna or a high -gain beam_ only two feet 
wide. If you live in an apartment building 
where the landlord won't allow you to 
install a roof -type antenna, you can get by 
with a two -foot dipole cemented to a 
window. 

The proposed hobby class band is just 
above TV Channel 13 and far below the 
UHF TV channels. The existing 220 to 
225 MHz ham band is currently available 
to Technician and higher class ham 
licensees, but is not widely used because 
of the availability of the 144 to 148 MHz 
(2- meter) ham band. 

Equipment for the 220.5 to 224.5 MHz 
band is scarce at the moment. But, once 
the FCC allocates that band to hobby -class 
licensees, you can expect equipment to be 
available in abundance, and at prices 
comparable to CB equipment. 

You can expect manufacturers to offer 
receivers which will be tunable to any 
frequency in the band, crystal -controlled 
transmitters, and channel -switchable FM 
mobile, fixed and portable transceivers. 
Also, you can expect scanner -type receivers 
which will sweep the band and lock onto 
a live signal. 

You can build your own superregen or 
rhet receiver. And, if the rules, as 
,ted, will permit it, you will also be able 

to build your own transmitter -from a 
hand -held one -watter to a 100 -watt job. 
Don't consider higher- powered linear am- 
plifiers. You won't need more than 100 
watts to burn your way through. With a 
10 db gain antenna, you'll be able to radiate 
the equivalent of 1000 watts, or the equiv- 
alent of 10,000 watts with a 20 db beam. 
However, it's not the watts that count as 
much as effective antenna elevation. 

One of the biggest plus factors of all 
would be the 100% legal use of automatic 
repeaters. Commercial firms, municipal 
governments, and other users of two -way 
radio have for years been utilizing this very 
effective range- extension system for their 
VHF and UHF communications. And 
recently, even the ham operators have 
adopted the techniques, resulting in un- 
precedented popularity of the amateur 
bands above 144 MHz. 

In essence, a repeater station is a sensi- 
tive receiver and a high -power transmitter 
situated atop a mountain (or in a very tall 
building in a metropolitan area). When a 
user station -say a low -power mobile 
operator- transmits on a specific frequency, 
the sensitive receiver picks up this signal 
and automatically retransmits it from the 
mountaintop with all the wallop that the 
high location and extra power, can give. 
The range of the tiny mobile station then 
becomes the same as the high -power station 
on the hill. 

If Wayne Green's proposal goes through, 
hobbyist radio operators in the new VHF 
band would see repeaters dotting the 
nation's high places; and then radio com- 
munications would take on a whole new 
dimension. For with such VHF repeaters, 
ordinary walkie- talkies carry the same 
punch as a mobile or base station, permit- 
ting solid two -way contacts over hundreds 
of miles with absolutely repeatable 
reliability. 

Ponder, if you will, the impact extended 
range mobile and hand held walkie- talkies 
can have on emergency communications. 

Do you want this dream to come true? 
If so, write your Congressman or Senator 
and ask him to urge the FCC to take 
immediate action on Wayne Green's petition 
(known by the FCC as RM- 1'633) to 
establish a Hobby Class Amateur Radio 
Operator license. Since it is the Congress 
which gives guide lines to the FCC and 
appropriates its funds, the Commissioners 
will listen to your elected representatives. 
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Squelch 
Continued from page 44 

squelch has more stages than simpler ver- 
sions, but its excellent control action has led 
to wide application in higher -priced equip- 
ment. You can set the squelch to awaken 
these receivers on weak signals barely above 
the noise level. 

Selective Call. Squelch circuits may si- 
lence a speaker between incoming calls but r they're non -selective. You hear not only 
your own units, but anyone else who hap- 
pens to speak on the same channel. Where 
CB is used in a business establishment this 
can prove distracting to office workers. 
They'll hear every bit of chit -chat on the 
channel. This may be cured by the special- 
ized squelch known as selective call. It relies 
on a tone -code signal sent by the calling sta- 
tion, and a special decoder in the receiver to 
activate the audio stages. 

The most popular technique for achiev- 
ing selectivity is shown in Fig. 5; the reed 
relay. The reed is a short strip of metal 
which resembles, and behaves like, the reed 
of a harmonica. Its valuable quality is that 
when it's set into motion (plucked), the 
reed vibrates very, precisely on one resonant 
frequency, usually a few hundred hertz per 
second -a tone you can hear. How it oper- 
ates is shown in the simplified diagram of 
Fig. 5. All incoming audio -noise, voice, 
etc. is applied to the relay coil where turns 

of wire change the audio currents into cor- 
responding magnetic fields. Poised just 
above the coil is the metal reed which starts 
to vibrate under the pull of various mag- 
netic fields from the coil. The total move- 
ment, however, is not sufficient to cause the 
reed to strike the lower contact connected to 
the B+ voltage. But when a station sends 
the correct tone, the reed commences to vi- 
brate at its resonant frequency. Motion is so 
great that the reed repeatedly strikes the 
lower contact and sends pulses of B+ voltage 
down to the charging capacitor. There the 
pulses are stored and shaped into a steady 
DC control signal which fires (turns on) 
the control stage. The audio amplifier is now 
activated and the calling unit is heard. Only 
one reed is shown here, but in practical cir- 
cuits it usually takes a combination of two 
reeds to create a code that won't cause false 
responses when the band is crowded with 
heterodynes that could simulate a single cod- 
ing tone. 

Similar circuits find their way into other 
applications. If you're watching a black -and- 
white movie on a color TV set, you won't 
be disturbed by a shower of colored con- 
fetti. Color receivers have a "color killer" 
which squelches any chroma feedthrough 
during B & W reception. And if you tune a 
recent FM stereo receiver, chances are you'll 
hear no noise between stations as you tune 
thanks to another squelch -type circuit. 
Squelch is working all out for you when 
you hear nothing! Just be sure that your 
receiver is not turned off! 
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Fig. 5, Tone squelch, also called selective call, employs discrete tone signals 
_- to trigger squelch. By coding 2 or more tones, selective call is established. 
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Action Bands 
Continued from page 34 

length of wire, a 2 ft length for the 108 -136 
band, and 1.5 ft length for the 150 -174 
band. The wire should be vertical and con- 
nected directly to the receiver antenna 
terminal. 
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You'll get much better results with an 
outdoor antenna, however, don't use the 
same antenna for all three bands. Use a 
ground plane or coaxial antenna for the 
30-50 MHz band, a ground plane or coaxial 
designed for the 108 -136 band, and a 
ground plane, coaxial or colinear or other 
type of gain antenna for the 150 -174 band. 
For maximum reception the antenna must 
be designed for the specific band. Don't try 
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to use a 30 -50 MHz antenna for 150 -174 
band reception. Install the antenna as high 
as possible and connect it to the receiver 
through 50 -ohm coaxial cable, preferably 
RG -8 /U or a foam -filled type. 

There are dual -band antennas (30 -50 and 
150 -174 MHz), but they are not as effective 
as well designed single band antennas. There 
are also adjustable antennas, but who wants 
to climb up on the roof to tinker with the 
antenna when changing bands? 

For peak performance on the 150 -174 
MHz band, you can use a gain -type antenna, 
but they are expensive. Using an antenna 
having 6 dB gain will double the signal 
strength at the receiver antenna terminals. 

If you're interested in receiving from only 
one direction, or are willing to install an 
antenna rotator, you can use a much higher 
gain beam antenna designed for either the 
30 -50 or 150 -174 band. 

Mobile Antennas. Should you want to 
use a monitor receiver or converter in your 
car, you can use an AM auto radio antenna. 
However, you'll get better results by using 
a mobile radio type antenna designed for 
the band on which you want to receive. 

For the 30 -50 MHz band, you can use a 
mobile whip antenna mounted on the 
fender, bumper or cowl, or a loaded -type 
(shorter) antenna mounted on the car roof. 

An 18 -in. whip antenna, mounted on the 
center of the car roof, can be used with a 
150 -174 band receiver or converter. 

For receiving on both bands, use separate 
antennas. And if you want to use the same 
antenna for an AM BCB auto radio and a 
monitor receiver or converter, you can get 
a special combination antenna designed for 
good vhf reception as well as for BCB. 
They're good space savers. 

Ignition Noise. Ignition noise is often 
a problem on 30 -50 MHz reception in 
automobiles, less so in the 150 -174 band. To 
minimize ignition noise, install a noise sup- 
pression kit on the vehicle's engine, pre- 
ferably one designed for vhf mobile radio 
use. Suppressors designed for the AM BCB 
may not be effective at vhf. 

Station Identification. Many VHF /UHF 
communications band listeners have asked 
where to get information about the fre- 
quencies of stations in their areas. You 
can't get this information from the FCC 
because it would be quite a job for them to 
on through their files, which cover authoriza- 

of some 5,000,000 transmitters 
ghout the nation and ships at sea. 

Call books for the Public Safety, Indus- 
trial and Land Transportation Radio 
Services covering the entire country were 
never popular -who in Los Angeles cares 
about stations in Miami which he can't 
hear? This magazine publishes lists of public 
safety stations by localities, but not all in 
one fell swoop. It would take up too much 
space. 

You can procure such lists for various 
localities from Communications Research 
Bureau, Box 56, Commack NY 11725. The 
CB Yearbook, by the editors of this publica- 
tion (latest issue soon due on the news- 
stands), and our soon -to -be- published mag- 
azine COMMUNICATIONS WORLD, contain 
information on the various radio services. 
Or, you can ask a local two -way radio 
service shop for the frequencies of the local 
police, fire, and other communications sta- 
tions. 

All stations are required to identify them- 
selves at specified intervals by stating their 
assigned call, but not at the beginning and 
end of every exchange of communications, 
as on the Citizens Band. 

Mum's the Word. It's OK, except where 
prohibited by local laws, to listen in on 
privileged radio transmissions. Since it's 
comparable to wire tapping, you should not 
tell anyone what you've heard -unless, of 
course, you hear a MAYDAY (voice ver- 
sion of SOS) from a plane or ship. 
Naturally, you may tell others what the 
weather man said over an ESSA (Weather 
Bureau) station. 

Where It's At. If you are now ready to 
join the ranks of the very- high -frequency- 
listeners and don't know where to buy a 
vhf receiver or converter, try your local 
CB radio equipment dealer or radio parts 
distributor. Or look through a mail order 
catalog (Allied, Lafayette, Olson, Radio 
Shack, Sears, etc.). You should also find 
them advertised in ELEMENTARY ELECTRON- 
ICS or other radio magazines. 

Buying a good antenna may be more 
difficult. The typical dealer who sells 
monitor receivers might carry CB and ham 
antennas, but not land mobile communica- 
tions antennas. However, he can order one 
for you. Or, look up the listings under 
"Radio Communications Equipment and 
Service" in the yellow pages for a com- 
mercial mobile radio dealer or service shop. 
They usually carry the right types of an- 
tennas in stock and can recommend the 
best type to suit your particular need. 
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AGENTS WANTED 

E$$$ NO OUTLAY New To U.S.A. Easy. 
Profitable, Guaranteed Income Without 
Effort, Customers seek you! School, Busi- 
ness, Club, Friends, Neighbors. $1.00 Covers Postage for Immediate start, re- 
fundable. Stewart, 26 Nagle Maroubra 
(2035 Sydney, Australia. 

AUTO PARTS & ACCESSORIES 

AUTO Travel Expense Records. $1.00. Padded Sheets -$1.00. Lile Gull!, Rustburg, 
Va. 24588. 

BOOKS & PERIODICALS 

ORIENTAL Horoscope. Ancient Chinese 
12 Birth Year, Animal Cycle. 16 Page Book- let, 750. H & A Sales, Dept. F3, 22 Kellogg, Huntington, N.Y. 11746. 

CATALOG of all Science & Mechanics Craftprints. Send 250 to cover postage to Craftprint Div., Science As Mechanics, 229 Park Ave. South, New York 10003. 

BUSINESS OPPORTUNITIES 

I made 640.000.00 Year by Mailorder! Help others make money! Start with $10.00 -Free Proof! Torrey, Box 318 -T, Ypsilanti, Michigan 48197. 

FREE Book "999 Successful, Little -Known Businesses.' Fascinating! Work homer Plymouth 411 -R, Brooklyn, N.Y. 11218. 

CRACK In Your Budget? Get there first with the latest!!! Details, Ryan, Box 1767. New York, New York 10022. 

A MUST for salesman; Successful selling secrets from experts: Be successful. Send 
$2.00 to Lambert's, Box 73, Gretna, Louisiana 70053. 

MAKE $1,000,000.00 in 10 years. $10.00 Start. Free Proof! Wallace, Box 288 -D1, Gladstone, Oregon 97027. 

FABULOUS Profit! Growing Beansprouts, 
Full, sparetime. Write Tso, Box 288 -D1, Gladstone. Ore. 97027. 

HOW To be your own boss. 609 Unusual 
Businesses. Free details. Enterprises, Box 
1069, Bonita Springs, Florida 33923. 

AEROSOL Spray Shoe Shine Kit $2.98. Aerosol Fire Extinguisher $2.98. Distribu- tors cost 960 each, sample $2.00. Warren, 
6922 Congress, Detroit, Michigan 48207. 

AMAZING New Plan to earn extra Dollars. Complete details $1.00. A. D. Enterprises, SMC -71, Box 5839, New York. 
New York 10017. 

EDUCATION & INSTRUCTION 

COLLEGE Degrees by Mail. Free Infor- mation, Write Norman Publishing. Dept. 
63, Box 3199, Pasadena, California 91103. 

ELECTRICAL EQUIPMENT & SUPPLIES 

LIGHT BULBS -Every Size. Specify 
needs. Jetronics, Box 67015, Century City. 
Calif. 90067. 

JANUARY-FEBRUARY, 1971 

FOR SALE -MISCELLANEOUS 
BIG SAVINGS On NEW NAME -BRAND 

TVs', Watches, Housewares, Cameras. 
WRITE item wanted. Free catalog. Stewart's Sales Distributors, 8545 Jeffery. 
Chicago, Illinois 60617. 

INVENTIONS WANTED 

WE either sell your invention or pay 
cash bonus. Write for details. Universal 
Inventions, 298 -3. Marion, Ohio 43302. 

MAGNETS 

MAGNETS -All types. Specials -20 disc 
magnets, or 10 small bar magnets, or 8 
assorted magnets, or 2 stick magnets. 
$1.00. Maryland Magnet Company, 8825 -R 
Allenswood. Randallstown, Maryland 21133. 

MISCELLANEOUS 

CREDIT CARDS! Receive all kinds. fast. 
easy. Get new credit without Investigation! 
Continental, Box 996 -5, Hallandale, Fla. 
33009. 

MONEYMAKING OPPORTUNITIES 

MAKE Big Money raising chinchillas, rabbits, guinea pigs for us. Catalog 250. 
Keeney Brother Farms, Inc.. New Freedom, 
Pa. 17349 or Summerfield, Fla, 32691. 

GROUND FLOOR opportunity in an En- graving business of your own -spare time 
or full time. One piece of raw material 
costing $3.75 will produce products worth 
$180.00! Free particulars! Write: Warner, 
Room EC- 107 -AA, 1512 Jarvis, Chicago, Illinois 60626. 

EARN $25.00 Weekly. Clipping Newspaper 
items. Free details. Dail. Dept. 12, 65 Richard, Hanson, Mass. 02341. 

MOTORCYCLES, MOTORSCOOTER, 
ETC. 

"BUILD "Popular Mechanics" MINI-BIKE featured June 1967 issue. Detall plans, pho- 
tographs $2.50 refundable. Kits, parts, en- 
gines; factory discount prices. Catalog 250. 
Gilliom Mfg., SMC -1, St. Charles, 
Mo. 63301. 

OF INTEREST TO WOMEN 

$350.00 MONTH Addressing! Everything 
Furnished. Details. Mail Stamped Ad- 
dressed Envelope and 250 Happy, Box 
1181 -DV, Battle Creek, Michigan 49016, 

$100.00 WEEKLY possible mailing circu- lars. Send self address stamped envelope. 
Details Free! Ayers, Box 1591, Denton, 
Texas 76201. 

PERSONAL 

ELIMINATE Debts Without Borrowing! Particulars Free. Helper, 10639 Riverside, 
No. Hollywood, Calif. 91602. 

LIFETIME Ordinations. STAMP brings 
details. Church. Dept. SM. 2207 Cardinal, 
R ̂ lling Mead a- Ill 60008. 

RADIO & TELEVISION 

THOUSANDS and thousands of types of electronic parts, tubes, transistors, instru- 
ments, etc. Send for Free Catalog. 
Arcturus Electronics Corp., EME, 502- 
22nd St., Union City, New Jersey 07087. 

CRYSTAL Experimenter's Handbook" - 
500, "20 Distance Crystal Plans Hand - 
book" -500. Catalog. Laboratories, 2612 -G 
Butano, Sacramento, California 92105. 

RADIO & TV tubes 350. Free Catalog. 
Cornell, 4217 West University, San Diego, 
California 92105. 

RECEIVING & INDUSTRIAL TUBES, 
TRANSISTORS. All Brands -Biggest Dis- 
counts. Technicians, Hobbyists, Experi- menters- Request Free Giant Catalog and 
Save! Zalytron, 469 Jericho Turnpike, 
Mineola, New York 11501. 

BLACK AND WHITE TELEVISION CON- 
VERTED TO COLOR. Patented System. 
Plans, instructions and brochure only $2.50. 
Bele Electronics Corporation, Ill Northeast 
Second Avenue, Miami, Florida 33132. 

"ONE Tube DBer Handbook" -500. 15 
Distance one tube plans -250. Catalog. 
Laboratories, 2612 -G Butano, Sacramento, 
California 95821. 

BUILD AM Wireless Transmitter Kit. 
Broadcasts to any AM Radio, 50 Feet 
away. Simple, educational to build, 
$8.95 -add 150 postage. Free Catalog. 
D. Electronics, 4725 45th NE. Seattle. 
Washington 98105. 

RUBBER STAMPS 

THREE Line Stamp $1.50. Satisfaction 
Guaranteed. Cardinal, P.O. Box 12910, 
Fort Worth, Texas 76116. 

SONGWRITERS 

SONGPOEMS Needed, 50 -50 Agreement, 
Betty's Music, EL -1, 945 Central, St. 
Petersburg, Florida 33705. 

SPECIAL SERVICES 

INFORMATION On Anything! Authori- 
tative! $2.00 (Deductible). Metzler 
Research, Box 2208MY, Long Island City, 
New York 11102. 

THERE is no charge for the Zip Code. 
Please use it in your Classified Ad. 

STAMP COLLECTING 

500 DIFFERENT Worldwide $2.00. Atlas 
Philatelic. 7040 -S Marshall, Upper Darby, 
Pennsylvania 19082. 

TOYS, GAMES & ENTERTAINMENT 

100 EACH -Gifts -Toys -Magic Novel- 
ties. Catalog 100. Seal, Box 505SM3. Elgin, 
Illinois 60120. 
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A Government FCC License can 
help you bring home up to 
$10,000, $12,000, and more a year. 
Read how you can prepare for 
the license exam at home in your 
spare time -with a passing grade 
assured or your money back. 

IF YOU'RE OUT TO BAG A BETTER JOB in Electronics, 
you'd better have a Government FCC License. 

For you'll need it to track down the choicest, best - 
paying jobs that this booming field has to offer. 

Right now there are 80,000 new openings every 
year for electronics specialists -jobs paying up to $5, 
$6, even $7 an hour... $200, $225, $250, a week ... 
$10,000. $12,000, and up a year! You don't need a 
college education to make this kind of money in 
Electronics, or even a high school diploma. 

But you do need knowledge, knowledge of elec- 
tronics fundamentals. And there is only one na- 
tionally accepted method of measuring this knowl- 
edge... the licensing program of the FCC (Federal 
Communications Commission). 
Why a license is important 
An FCC License is a legal requirement if you want 
to become a Broadcast Engineer, or get into serv- 
icing any other kind of transmitting equipment - 
two -way mobile radios, microwave relay links, radar, 
etc. And even when it's not legally required, a li- 
cense proves to the world that you understand the 
principles involved in any electronic device. Thus, 
an FCC "ticket" can open the doors to thousands of 
exciting, high -paying jobs in communications, radio 
and broadcasting, the aerospace program, industrial 
automation, and many other areas. 

So why doesn't everyone who wants a good job in 
Electronics get an FCC License and start cleaning up? 

The answer: it's not that simple. The govern- 
ment's licensing exam is tough. In fact, an average 
of two out of every three men who take the FCC 
exam fail. 

There is one way, however, of being pretty certain 
that you will pass the FCC exam. And that is to take 
one of the FCC home study courses offered by 
Cleveland Institute of Electronics. 

CIE courses are so effective that better than 9 
out of 10 CIE graduates who take the exam pass it. 
That's why we can back our courses with this iron- 
clad Warranty: Upon completing one of our FCC 
courses, you must be able to pass the FCC exam and 
get your license -or you'll get your money back! 

They got their licenses and went on to better jobs 
The value of CIE training has been demonstrated 
time and again by the achievements of our thous- 
ands of successful students and graduates. 

2 NEW CIE CAREER COURSES 
1. BROADCAST (Radio and TV) ENGINEERING .. 
now includes Video Systems, Monitors, FM Stereo 
Multiplex. Color Transmitter Operation and CATV. 
2. ELECTRONICS ENGINEERING. .. covers steady - 
state and transient network theory, solid state physics 
and circuitry, pulse techniques, computer logic and 
mathematics through calculus. A college -level course 
for men already working in Electronics. 

Ed Dulaney, Scottsbluff, Nebraska, for example, 
passed his 1st Class FCC License exam soon after 
completing his CIE training... and today is the 
proud owner of his own mobile radio sales and serv- 
ice business. "Now I manufacture my own two -way 
equipment," he writes, "with dealers who sell it in 
seven different states, and have seven full -time em- 
ployees on my payroll." 

Daniell. Smithwick started his CIE training while 
in the service, and passed his 2nd Class exam soon 
after his discharge. Four months later, he reports, 
"I was promoted to manager of Bell Telephone at 
La Moure, N.D. This was a very fast promotion and 
a great deal of the credit goes to CIE." 

Eugene Frost, Columbus, Ohio, was stuck in low - 
paying TV repair work before enrolling with CIE 
and earning his FCC License. Today, he's an inspec- 
tor of major electronics systems for North American 
Aviation. "I'm working 8 hours a week less," says 
Mr. Frost, "and earning $228 a month more." 
Send for FREE book 
If you'd like to succeed like these men, send for 
our FREE 24 -page book "How To Get A Commercial 
FCC License." It tells you all about the FCC License 
... requirements for getting one ... types of licenses 
available ... how the exams are organized and what 
kinds of questions are asked ...where and when the 
exams are held, and more. 

With it you will also receive a second FREE book, 
"How To Succeed In Electronics," To get both books 
without cost or obligation, just mail the attached 
postpaid card. Or, if the card is missing, just mail the 
coupon below. 

ENROLL UNDER NEW G.I. BILL. All CIE 
courses are as iiilable under the new G.I. Bill. If 
you served on active duty since Jan. 31, 1955, or 
are in sen ice now, check box on reply card for 
complete details. 

1 
CECleveland Institute 
of Electronics 

1776 E.17th St., Cleveland, Ohio 44114 
Accredited Member National Home Study Council (tt 
A Leader in Electronics Training ... Since 1934 

r 
Cleveland Institute of Electronics 
1776 East 17th Street, Cleveland, Ohio 44114 
Please send me without cost or obligation: 

Your 40 -page book "How to Succeed In Elec- 
tronics" describing job opportunities in Electronics 
today, and how your courses can prepare me for 
them. 

Your book on "How To Get A Commercial FCC 
License." 
I am especially interested in: 

Electronics Technology Electronic Communications 
Broadcast Engineering Industrial Electronics 
First Class FCC License Electronics Engineering 

Name 

Address 

City 

State Zip 
Check here for G.I. Bill information 

L 
Age 

EL -24 



BUILD 20 RADIO 
and Electronics Circuits 

PROGRESSIVE HOME 
RADIO -T.V. COURSE 

'ow nc ues * 12 RECEIVERS * 3 TRANSMITTERS * SQ. WAVE GENERATOR 
* SIGNAL TRACER 
* AMPLIFIER * SIGNAL INJECTOR 
* CODE OSCILLATOR 

r 

o nowledge of Radio Necessary * No Additional Parts or Tools Needed * EXCELLENT BACKGROUND FOR TV 

* * Sold In 79 Countries 

SCHOOL INQUIRIES- INVITED 

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

The Edu -Kit offers you an outstanding PRACTICAL HOME RADIO COURSE at a 
rock -bottom price. Our Kit is designed to train Radio & Electronics Technicians, making 
use of the most modern methods of home training. You will learn radio theory, construc- 
tion practice and servicing. THIS IS A COMPLETE 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 radios. 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 & Electronics Tester, Square Wave Generator and the accompany- 
ing instructional training Technician and General Classes of F.C.C. Radio 

You 11 receive t morrow /or the Novice, 
rTransmitter, S Wave Generator. Codo Amateur Lcignal will build Receiver, genre 

will 
Oscillator. Signal l Tracer and kgroul Injector circuits, lea how to operate them. You 
will receive an excellent 

previous 
banowl ar 

radio 
or 

science 
Hi-ei and Electronics. ich 

is Absolutely no arev yeas kof of r die g, seringe o rienye. The "Edu -Kit" 
the product ou of ai years f teaching and 

Electronics 
engineering experience. wore. mho "Edu -Kit" will 

Provide you with a basic education a i Es worth and Radio, worth many times the low 
Price you pay. The Signal Tracer alone is worth more than the price of the kit. 

THE KIT FOR EVERYONE 
You do not need the slightest background 

In radio cience. Whether you are inter- 
ested in Radio & Electronics because You 
want an interesting hobby. a well paying 
business or a job with a future. you will find 
the anytluthousands of 

h 
Individuals 

investment. 
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 
carelul,y designed. step by step. so that 
you cannot make a mistake. The 'Edu -Kit" 
allows 
rate. Noel shutter teach yourself 

necessary. Your own 
sary. 

PROGRESSIVE TEACHING METHOD- 
The Progressive Radio 'Edu-Kit Is the foremost educational radio kit in the world. 

and is universally accepted s the standard in the field of electronics training. The "Edu 
Kit" uses the modern educational principle of Learn by Doing." Therefore you construct. 
learn schematics. study theory, practice trouble .shooting -all In a closely Integrated pro- 
gram designed to provide an asilY-learned, thorough and interesting background in radio. 

You begin by examining the various radio parts of the Eau-Kit. You then learn the 
function. theory and wiring of these parts. Then you build a simple radio. With this first 
set Yoq 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 ill 
find Yourself constructing more advanced multi -tube radio circuits, and doing work like A 

professional Radio Technician. Transmitter, Code Oscillator, Signal 
Included in the Edu -Kit" course se ar 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 s, ing and soldering on metal chassi plus the new method of 

s 
radio construction known 

as "Printed Circuitry." These circuits operate on your regular AC or DC house current. 

THE "EDU -KIT" IS COMPLETE 
w parts and mstrueb ells necessary to build twenty different r o a an. 

electronics circuits, each guaranteed to operate. Our hits contain tubes. tube sockets, vari- 
able, electrolytic, mica, e 

r 
a and paper dielectric condensers, resistors, tie strips, 

hardware, tubing, punched metal chassis, Instruction Manuals, hook -up wire, solder, 
selenium rectifiers. coils, volume controls and switches, etc. 

In addition, you receive Printed Circuit materials, including Printed Circuit chassis. 
special tube sockets. hardware and instructions. You also receive a useful set of tools, a 

professional electric soldering iron, and a selfpowered Dynamic Radio and Electronics 
Tester. The "Ed.i -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 S,go:.l Tracer and the Progressive Signal Injector. a High 
Fidelity Guide and Quiz Book. You receive Membership in Radio -TV Club, Free Consulta- 
tion Seeivvicse, 

etc. 
Certificate Merit 

yours ,Discount 
Privileges. You receive all parts, tools. 

instructions, 
Progressive "Edu- Kits" Inc.,os1189 sBroadway, Dept. 541DJ, Hewlett. N.V. 11557 

UNCONDITIONAL MONEY -BACK GUARANTEE---- - 
Please rush my expanded "Edu -Kit" to me. as indicated below: 

Check one box to indicate choice of model i 

Deluxe Model $31.95 
New Expanded Model $34 95 (Same as Deluxe Model Plus Tele- 
vision Servicing Course) 

Check one box to indicate manner of payment 
I enclose full payment. Ship "Edu -Kit" post paid. 

EI I enclose S5 deposit. Ship "Edu -Kit" C.O.D. for balance plus postage. 
Cl Send me FREE additional information describing "Edu- Kit." 
Name 

Address 

City IS State Zip 

PROGRESSIVE "EDU- KITS" INC. 
1189 Broadway, Dept. 541DJ, Hewlett, N. Y. 11557 J 

Reg. U. S. 
Pat. Off, 

r 
..g I" `r f ^ 

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 -SHOOTI NO BOOK 
MEMBERSHIP IN RADIO.TV CLUB: 
CONSULTATION SERVICE FCC 
AMATEUR LICENSE TRAINING 
PRINTED CIRCUITRY 

SERVICING LESSONS I 

Ycu will learn trouble- shooting and 
Servicing In a progressive manner. You 
will practice repairs on the sets that 
you construct. You will learn symptoms 
and causes of trouble in home. penable 
and car radios. You will learn how to 
use he 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 Job 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 teChnital prob- 
lems you may have. 

FROM OUR MAIL BAG 
J. Stataitis. of 25 Poplar Pl.. Water- 

bury, Conn.. writes: I have repaired 
several sets for my friends, and made 
m oney. The "Edu -Kit" paid for itself. I 

was ready to spend 5240 for a Course, 
but I found your ad and sent for your 
Kit. 

Ben Valerio. P. 0. BOX 21. Magna. 
Utah: "The Edu -Kits 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 worked minute I rked with the 
different 
fin 

kits: 
t fine. Also like to let Tracer 

you know that tI 
feel Proud of becoming a member of your 
Radio -TV Club." 

Robert L. Shuff. 1534 Monroe Ave.. 

drOC. 
youon . 

few lines to 
"Thought 

say that I re- ca eived my EduKit. and was real ly amazed 
that such a bargain can be ad at such 
a low price. I have already started e- 
pairing radios and phonographs. My 
friends were really surprised to se¢ me 
get into the swing of it so quickly. The 
Trouble -shooting Tester that comes with 

trouble, 
is 
f 

really 
Is any 

and 
beflfound 

the 
.. 

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 is 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. 


