
omputerize your car's lighting system 

Radio- Electronics 
SPECIAL SECTION 

2 -Way Radio Shortwave CB 

Listen in on Aircraft, Fire, Police & Weather Reports 

Shortwave -Your Ear on the World P/1`)-e- 3 L -7) 
L4( 

Antennas for Mobile Radio 

SERVICE 

Automatic 
Chroma 
Circuits 

TV Detector 
Diodes 

How to Get Started 
in 2 -Way Radio 
see page 32 

RETAILER: SEE FASE 97 FOR 

SPLCIAL DISPLAY ALLOWANCE PLAN 

www.americanradiohistory.com

www.americanradiohistory.com


200OHMS PER v. L VOLT 

12 

i 

3 

/ OUT 
PUT 
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7-....... Yn4 

CON 

FACTS MAKE FEATURES 

1 
2 

°V-t p 1.71. 

Model 630 -NS 
EIER 

TRIPLETT SUSPENSION MOVEMENT 
no pivots ... no jewels .. . 

no hair springs ... thus NO FRICTION. 

ARMATURE 
ASSEMBLY 

CORE 

SUSPENSION 
BAND 

SKI DED 
BARRING 
MAGNET 

ONEPIECE 
CAST FRAME 

RO 
ADJUSTER 

LEAF 
TENSION 
SPRING 

200,000 OHMS PER VOLT D.C. sensitivity for greater accuracy on high 
resistance circuits. 20,000 OHMS PER VOLT A.C. 

SUSPENSION METER MOVEMENT. No pivots, no bearings, no hair- 
springs; no rolling friction. Extremely rugged. 

3 62 RANGES. Temperature and frequency compensated. ± 11/2% D.C. 
Accuracy, ± 3% A.C. 

Low voltage ranges and high input impedance make the 630 -NS especially useful in 
transistor circuit measurement and testing. Input impedance, at 55 volts D.C. and above, 
is higher than most vacuum tube voltmeters. 

The unit is designed to withstand overloads and offers greater reading accuracy. 
Reads from 0.1µa on 5µa range. Special resistors are rigidly mounted and directly 
connected to the switch to form a simplified unit. Carrying cases with stands are 
priced from $12.60. 

TRIPLETT ELECTRICAL INSTRUMENT COMPANY, BLUFFTON, OHIO 

62 RANGES 
D.C. VOLTS 

0-0.6-3-12-60-300 - 

1200 at 100,000 Ohms /Volt. 
0-0.3-1.5-6-30-150 - 
600 at 200,000 Ohms /Volt. 
0 -0.150 at 60µa 

A.C. VOLTS 0- 3- 12 -60- 300 -1200 at 
10,000 Ohms Volt. 
0- 1.5 -6 -30- 150 -600 at 
20,000 Ohms /Volt. 

DB -20 to 77 in 10 ranges. 

D.C. MICRO- 
AMPERES 

0 -5 at 300 MV. 
0 -60 -600 at 150 MV. 
0 -120 at 300 MV. 

D.C. MILLI- 
AMPERES 

0 -6 -60 -600 at 150 MV. 
0- 1.2 -12- 120 -1200 at 300 MV. 

D.C. 
AMPERES 

0 -6 at 150 MV. 
0 -12 at 300 MV. 

OHMS 0- 1K- I0K -100K (4.4 -44 -440 
at center scale) 

MEGOHMS 0 -1 -10 -100 (4400- 44,000- 
440,000 Ohms center scale) 

OUTPUT: Condenser in series with A.C. Volt ,' 
ranges. 

630 630 -A 630PL 630JP1 630-L 630-NA 

, - 

630-NS 630-PIN 630-M 631 

-- _, 

J '22 

BOO 666R 

THE WORLD'S MOST COMPLETE LINE OF V- O -M'S. AVAILABLE FROM YOUR TRIPLE -I T DISI RIBUTOR'S STOCK. 
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Grantham School of Electronics RE 8 -68 

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

Please mail me your free catalog, which explains how 
Grantham training can prepare me for my FCC License 
and Associate Degree, in electronics. I understand no 
salesman will call. 

Name Age 

Address 

City State Zip 

>alVAIMMStPtaa .... ° 
ENWINIIMMIRKRONDAMMUOIATMA 

FIRST CLASS 

q 

Grantham School of Electronics 
has conferred on 

John Doe 
the degree of 

Associate in Science in Electronics Engineering 

with all the tights and privileges thereunto appertaining. In witness thereof this diploma duly signed 

has been issued by the School Administration upon recommendation of the faculty at the School on this 

1965 

Acting Dean 

* Circle 7 on reader's service card 

Success in Electronics 

Comes as Naturally as 

1 -2 -3 
through Education 

There they are - three big steps - three deliberate 
steps which lead directly to success in electronics. 
Your future is shaped by the moves you make - by 
the steps you take. Begin now with Step #1. 

STEP #1 is a simple request for full information on 
the Grantham Associate Degree Program in Elec- 
tronics. You take this step by filling out and mailing 
the coupon. We mail our catalog to you; we do not 
send a salesman. 

STEP #2 is earning your FCC first class radiotele- 
phone LICENSE and radar endorsement. You com- 
plete this step in the first two semesters of the Gran- 
tham educational program (by correspondence or in 
residence). Train with the school which gives associ- 
ate- degree credits for your license training, offering 
you the opportunity to advance beyond the FCC 
license level to a college degree in electronics. 

STEP #3 is earning your ASEE DEGREE. This 
degree is conferred when you have earned credit for 
all six semesters of the Grantham curriculum. 

As many as five semesters of the entire six - 
semester program are available by correspondence. 
And technicians who have had at least one full year 
of practical experience may obtain credit for the 
resident semester, based on that experience. Thus, 
such technicians may qualify for the ASEE degree 
in only five semesters, all by correspondence. 

Accreditation, and G.I. Bill Approval 

Grantham School of Electronics is accredited by the 
Accrediting Commission of the National Home Study 
Council, and is approved for both correspondence 
and resident training under the G.I. Bill. Just mail 
the coupon, or write or telephone us for full informa- 
tion without obligation. 

Grantham School of Electronics 
1 505 N. Western Ave. 818 1 8th Street, N.W. 

Hollywood, Calif. 90027 or Washington, D.C. 20006 

Telephone: Telephone: 
(213) 469 -7878 (202) 298 -7460 

Circle 8 on reader's service card 
1 
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LOOKING AHEAD 
By DAVID LACHENBRUCH 

1969 color set preview 
A deluge of portables . . . more solid -state cir- 

cuits . . . afc in more sets . . . slightly moderating 
prices. These will be the major trends in 1969 color sets 
scheduled for introduction this fall. 

Most of the changes once again are evolutionary. 
The speed of costly technological advances has been 

tempered by the need to 
keep prices down in the 
face of mounting costs 
and intense competitive 
pressures. The new mod- 
el year certainly will be 
the year of the color por- 
table, with every manu- 
facturer offering compact 
sets which can be toted 
about. Although most of 
these receivers will be in 
the 14" and 15" (diag- 
onal) category, Admiral 
will phase in two new 

sizes -a 12" and a 16 ", both American -made. Some 
other American manufacturers will be going the import 
route for portables- notably Magnavox, Motorola and 
Philco -Ford for their new 14" and 15" models. Sony 
will offer limited quantities of its brand new 7" Chroma- 
tron portable color TV at a price expected to be (believe 
it or not) over $400! 

The industry is headed in the direction of solid - 
state chassis, but slowly, and most new color sets will 
be hybrids. Many manufacturers are increasing the 
number of solid -state components in their receivers - 
particularly in i.f.'s, tuners, sound systems. But there 
will be a couple of solid -state sets: Motorola's Quasar 
23" series, introduced last year. A new series (non - 
modular) from RCA, in September, at $875 and above. 
RCA's solid -state chassis will use a newly developed 
FET in its tuner. 

Despite the addition of 2- and 3 -year color -tube 
warranties, many sets will be priced below comparable 
1968 models. This is due, in part, to a surprise reduc- 
don of $ 5 to $10 in manufacturer prices of 18 ", 20" 
and 23" color picture tubes. Initiated by RCA, it rapidly 
spread to other tube makers. 

Labor- inclusive warranties 
Hottest and most controversial topic in the tele- 

vision industry today is the warranty war. There's an 
undercurrent of feeling that the extended color- picture- 
tube warranty, which has now swept the industry, could 
backfire when the set owner discovers that he has to pay 
perhaps $50 to $65 for the labor to install his "free" 
tube. So manufacturers are readying standby labor - 
warranty plans in case the pressure gets too hot. Al- 
though such labor policies in the past have tended to 
alienate service technicians because they paid a speci- 
fied fee for a specific job (often not enough for a profit), 
there seems to be a growing awareness that the techni- 
cian should be the manufacturer's best friend. 

Westinghouse is setting the pace in this area. Its 

2 

1969 color sets will include a 90 -day labor warranty 
(including installation and setup) that reimburses the 
servicing organization at its full posted retail prices. 
Philco -Ford is offering its dealers a color TV service 
policy that includes labor warranties of 2 years for 
picture -tube installation, 90 days for other repairs, at 
$29.95 per set. The company expects 90% of its 1969 
color sets to be sold to consumers with this labor war- 
ranty "inboarded" as part of the retail price. More new 
approaches to labor -inclusive warranties are expected 
within the next year. 

Low bass, low cost 
Admiral Corp. has applied for a patent on a unique 

loudspeaker enclosure which provides extremely good 
bass response in a compact size and at low cost. The 
full -range system uses one cloth -edge 51/4" loudspeaker, 
mounted at the front of the enclosure, firing outward. 
The nonsealed box is the equivalent of a tuned pipe 
folded three times, resulting in a quarter -wave resonant 
tube. Its resonant peak is a low 30 cycles. Admiral has 
dubbed its speaker the Bull Horn and will feature it in 
three 1969 stereo consoles listing at $299.95. Because 
of its economy and compactness -it's only about 6" 
wide -it would appear to have important future appli- 
cations in portable stereo phonographs. 

More on color brightness 
A relatively simple way to achieve a 10% increase 

in color -tube brightness without changing phosphor 
formulations or sacrific- 
ing resolution has been 
proposed to manufac- 
turers by Buckbee -Mears 
Corp., manufacturer of 
metal shadow masks for 
color tubes. Buckbee- 
Mears' proposal is mere- 
ly to make the holes in 
the shadow mask hexa- 

gonal, rather than round (see illustration), making the 
mask more transparent to electron beams and thereby 
permitting more of the electron stream to strike the 
phosphor dots on the face of the tube. Tube manufac- 
turers are expected to adopt the new shadow -mask. 

CURRENT ROUND -HOLE CONFIGURATION 

.' . . 

PROPOSED HEXAGONAL SHAPE 

Mini -music 
The teeny -bopper craze for music -on- the -go could 

popularize this fall a new type of phonograph record 
and playing instrument -a third system, taking its place 
alongside the LP and 45 -rpm record formats. At least 
eight record labels, including such leaders as Capitol, 
Atlantic, ABC, Warner Brothers and Reprise, will re- 
lease their latest pop tunes on flexible vinyl Ws" discs 
that play at 331/2 rpm. Although the records can be 
played on any nonautomatic phonograph, a special in- 
strument is being offered to play them. The battery - 
operated unit, to be introduced by Symphonic Electronic 
Corp., will play in any position, even while it is being 
carried. A model with a built -in AM radio will be priced 
at $29.95. R -E 

RADIO -ELECTRONICS 
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Radio -Electronics 
August 1968 Over 60 Years of Electronics Publishing 

FEATURE 

Looking Ahead 2 . David Lachenbruch 

Current happenings with future overtones 

Getting Started in 2 -Way Radio 32 . George Wurtsworth 
How to get your feet wet without drowning 

Eavesdrop On Aircraft, Fire & Police 37 Len Buckwalter 
Modern receivers make vhf listening a cinch 

Shortwave -Your Ear On The World 49 ... Charles J. Vlahos 

How to pick the receiver that's best for you 

Antennas For Mobile Radio 55 Don Blacklock 

Is your skypiece first class? 

BUILD ONE OF THESE 

Computerize Your Car Lights -Part I 42 R. M. Marston 
Start building your "computer" today 

Dipper And Crystal Oscillator 61 Issac Queen 
Re it to check tanks, coils, capacitors 

SERVICING 
In The Shop ... With Jack 22 Jack Darr 

Trouble Shooting TV Detector Diodes 46 .... Matthew Mandl 
First step is to spot the problems they cause 

Fix Automatic Chroma Circuits 58 R. L. Goodman 
When they're off so are the colors 

Equipment Report: Sencore TR -139 
Transistor Tester 66 

Service Clinic 81 Jack Darr 

GENERAL ELECTRONICS 
What's New 

Starlight Scope Sees In the Dark 

You Know I Can't Hear You When The 
Window's Closed 

Tire Thermistors 

Correspondence 

New Books 

New Communications 

New Literature 

7 

25 

86 . David Lachenbruch 

90 

DEPARTMENTS 

VHF receivers tune in police, fire, aircraft, marine, 
weather and other broadcasts. Get up to date on 
what's happening. Listen in on some of the 5 -mil- 
lion 2 -way radio listeners now licensed by the FCC. 

See page 37 

Grid dip meter uses a 1- transistor circuit to check 
resonant frequencies of tank circuits and to test 
the values of unknown coils or capacitors. 

See page 61 

R 

DEMODULATORS 

eUHST 
B 

CNROMA 

ST CHROMA 
BANDPASS 

AMPLIFIER 

GAIN CONTROL 
INPUT 

CDC VOLTAGE) 

2N0 CHROMA 
e4NDPASS y AMPLIFIER 

BURST e CHROMO 

COLOR 
KILLER 

OSCILLATOR 

BURST 
ONLY 

17 detector diodes play an important part in the 
deflection systems of b -w and color TV receivers. 
Yet they often develop faults that can be hard to 
find. See how they work and learn how to spot the 
troubles they can cause. 

See page 46 
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NEWS BRIEFS 
e, LIQUID CRYSTAL DISPLAYS 

Clear and frosted. The only difference 
between the two windows is that an 
electric field has been applied to the 
one on the right, causing the liquid 
crystals to become opaque. 

A major step toward flat TV 
screens and similar display devices has 
been made by RCA with their an- 
nouncement of flat, low -power low - 
cost displays using a newly discovered 
electro- optical effect of liquid crystals. 
Displays shown recently by RCA can 
reproduce any graphic data electron- 
ically and can be addressed and driven 
by integrated circuits. 

Liquid crystals are organic compounds 
having the mechanical properties of a 
liquid -they can be poured -and the 
regular molecular arrangements of a 
solid crystal. RCA Laboratories, 
Princeton, N.J., determined that certain 
transparent liquid crystals turned milky 
white when exposed to electric fields. 
When the field was removed they re- 
verted to their transparent state. 

What actually happens to the liq- 
uid crystal is shown in the diagram. 
When an electric field is set up it cre- 
ates ions that travel through the crystal 
material. These traveling ions then 
produce a turbulence that causes a 
scattering of light which gives the liquid 
crystal its milky appearance. 

E 

_ - ó ó = pgáp0,,p0 _ O Q O --- LI 4 HT 

-® 9=i 

LIGHT 

Ions in transit cause disruptions in 
liquid crystal that result in turbulence 
that turns liquid white. The ions are 
created when an electric field is applied 
to the liquid crystals. 

4 

Images are seen by reflection and grow 
stronger when light shining on the dis- 
play is increased. The contrasts with 
most displays, such as CRT's which 
"wash out" under bright light. 

To build a display a film of liquid crys- 
tal only 0.001" thick is placed between 
two sheets of thin glass. The inner face 
of each glass sheet is coated with an 
electrode and at least one of these elec- 
trodes is transparent. In effect, the 
display is a parallel -plate capacitor in 
which the liquid crystal acts as a dielec- 
tric. Displays have been built as large 
as 3 x 4" and there seems to be no 
reason to prohibit making substantially 
larger versions. 

Little power is needed to operate the 
display. The gray scale varies with the 
intensity of the applied voltage, which 
can range from 6 to 60 volts. Power is 
1 mw per square inch, either dc or 
pulsed. Pulsed power is used when mo- 
tion is required, the pulses being ad- 
dressed to individual minute areas of 
the display in proper sequence. 

RADAR "COLANDER" 
For draining spaghetti it's not. 

This radar antenna complete with 
16,000 holes is the receiving array for 
a scaled -down prototype of a new 
phased array radar system called 
ADAR (Advanced Design Array Ra- 
dar) being built by Hughes Aircraft 
for the Air Force. "Colander Girl" 
Joyce Molkey is holding two of the 
16,000 energy feeds that will extend 
from the holes. 

FCC GETS SUPREME COURT OK 
TO REGULATE CATV SYSTEMS 

In a 7 to 0 decision the Supreme 
Court has upheld the authority of the 
FCC to regulate CATV (Community 
Antenna Television) systems. The 
Court's statement said that Congress 
had given the FCC "broad responsibili- 
ties" to control the orderly develop- 
ment of local TV broadcasting. It 
went on to say the FCC was right in 
taking the stand that "successful per- 
formance of these duties demands 
prompt and efficious regulation" of 
cable transmission systems. 

This decision reversed an earlier 
ruling by the Court of Appeals and 
immediately affects cable companies in 
Los Angeles and San Diego. However, 
the ruling is likely to affect other cable 
operations throughout the U.S. 

ELECTRIC MINI -BUS 

Capable of speeds to 35 mph, this 
12- passenger electric bus is powered 
by two 84 -volt Exide industrial -type 

lead -acid cells. The vehicle, made by 
Battronic Truck Corp., Boyertown, 
Pa., uses SCR controls to provide fast 
starts, smooth operation and maxi- 
mum range. Truck versions of this ve- 
hicle are also available. 

MORE SPECTRUM AVAILABLE 
The Federal Government has just 

announced it is turning back half of 
the frequency space between 890 and 
942 MHz. This space will be reassigned 
to nongovernment users by the FCC. 
According to Television Digest. TV 
engineers and broadcasters want to as- 
sign this space to mobile radio. The 
exact frequencies to be made avail- 
able are still to be determined. 

WM. LYON McLAUGHLIN 1900 -1968 
As our Technical Illustration Di- 

rector he was primarily responsible for 
the thousands of circuit diagrams and 
other illustrations that have graced our 
pages for the past 24 years. As a friend 
and artist he will always be fondly re- 
membered. R -E 

RADIO -ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


' MENDELSSOHN 
ITALIAN" ) 

SYMPHONY(No.4) 

SCHUBERT / 
( "UNNNISNED" 1 

> SYMPHONY(No.el. 

LEONARD BERNSTEIN 

fco.. w.e,.l rnln.,m.,., 
44 

SOUNDTRACK) 

THE 
GRADUATE 

Songs Performed by 

Simon it 
Garfunkel 

6313. Composed and 
performed by Simon 
and Garfunkel 

HERBIE MANN 
Glory of Love 

THE PHILADELPHIA 
ORCHESTRA'S 

GREATEST HITS 

Vol. 3 

EUGENE 
ORMANDY 
Conductor 
L,r ,ni j yu 

WES MONTGOMERY 
DOWN HERE ON 

THE GROUND 
Plus. Wind Song 8 MORE 

6152. Comedian's 
Galop, Anitra's 
Dance, etc. 

CLAUDINE LONGET 

6093. Also: House Of 
The Risin' Sun, The 
Letter, etc. 

BEETHOVEN 
Moonlight 

Appassionata 
Pathétique 
SONATAS 

Glenn Gould 
piano 

LOVE IS 

BLUE 
PLUS 

: When I Loon 
in Your Eyes 

/R1 9 MORE 

6420. Also: Happy 
Talk, Falling In Love 
Again, Holiday, etc. 

CHARLIE 
BYRD 

ketches of Braid 

THE 

MUSIC OF 

VILLA LOBOS 

DAVE BRUBECK 
QUARTET 

JACKPOT 
PLUS- Ace in the Hole 13® e MORE 

LOVE IS 
BLUE 

NUS 

By the 
Time I Get 
to Phoenix 

a MORE 

6489. Plus: Up And At 6153. Also: Chicago, 6343. Also: I Say A 

It, Georgia On My Ycu Go To My Head, Little Prayer, Walk 
Mind, 10 in all OLt Of Nowhere, etc. On By, etc. 

MAHLER 
Symphony Mn . 1 ("Titan") 

Leonard 
Bernstein 
Conductor 
NEW YORK 

MIWANAONIC 

PETULA CLARK 
The Other Man's 

Grass Is 
Always Greener 

The Cat in the Window 
Smile The Last Waltz 

.RnERS l . MO. 

SPANKY AND 

OUR GANG 
LIKE TO GET TO KNOW YOU 

6475. Plus: Stardust, 
Sunday Morn i n', 
Coda, My Bill, 12 in all 

PAUL MAURIAT 
and Ws Otoh 

Blooming Hits 

6062. Most often 6108. Plus: A Man 6333. Also: Ballad 6157. Also: Mama. 
played of all Mahl- And A Woman, Re- Of A Sad Young Man, Some thin' Stupid, 
er's works. lease Me, etc. The Last Waltz, etc. 10 in all 

ANDY WILUAMS 
Love, Andy 

HENSON 
CARGILL 

5883. A sensitive and 
illuminating per- 
formance. 

6230. Brazilian mu. 
sic, with the guitar 
perfection of Byrd 

JOHNNY CA$ 
AT r 

FOLSOM dirr 
PRISON 

Jackson J{ 
15 MONS P 

L oi.uMm.) 

5787. Plus: What 6367. Also: Distant 
Now My Love, The Drums, By The Time 
look Of Love, etc. I Get To Phoenix, etc. 

PAUL MAURIAT 

MORE 

MAURIAT A 

Laro's 
Theme 

S MO `!¡ty 
PHILIPRE S PAf 

FRANK SINATRA 
Srraugetf Btàe Night 

OM -DOWNTOWN 
CAli> ME 7 More 

5896. Stout -Hearted 5964. Top drawer per. 
Men,WhenSunny Gets formances of favorite 
Blue, Lover Man, etc. standard symphonies 

VINCEBUS ERUPTUM 

Summertime Blues 
Iirsj UMORE 

5840. "An all-time 
great screen musi- 
cal!"- Variety 

6340. Also: Like A 

Lover, The Look Of 
love, Roda, etc. 

6415. Plus: The Long 5607. Includes: Black 
Black Veil, Cocaine Is Black, Bang Bang, 
Blues, The Wall, etc. Guantanamera, etc. 

SMOKEY ROBINSON 
8 THE MIRACLES' 

GREATEST HITS, Vol. 

The Tracks of 
My Tears 

I Second 
That 

Emotion 
to MORE 

6278. Plus: Going To 
A Go Go, Come On 
Do The Jerk, etc. -- 

TWIN - 

PACKS 
Twice the 
music -yet 
each counts 
as one 
selection 

2673. Also: On A 

Clear Day, All Or 
Nothing At All, etc. 

GERSHWIN 
RHAPSODY 

IN BLUE 

Spellbound 
Concerto 
Warsaw 

Concerto 
3 MORE 

4302. A real bargain 
for classical music 
[viers 

6312. Plus: Rock Me 
Baby, Second Time 
Around, etc. 

5874. I Hear A Sym- 
phony, Ask Any Girl, 
Baby Love, etc. 

DEAN MARTIN 
Welcome to My World 

PLUS 
LAti. OM Wine 

Drinker. Me 

^n 
TM Cn.p.i 
TM Moonlight 

T MORE 

Iw R,sel 

5546. Also: Pride, 
Wallpaper Roses, 
Turn To Me, 10 in all 

BILL COSBY to russell, --,y brother, 
Whom i slept with 

6521. Baseball, The 
Losers, Conflic, The 
Apple, etc. 

.THE BEAT OF 'THE BRASS 

HERB AbPERR 1 d T15CASA BRASS 

r. 

6479. Also: Talk To 
The Animals, Pan- 
ama, The Robin, etc. 

FREE- if you join low 
REVOLUTIONARY SELF - 

THREADING TAKE-UP REEL 

6366. Includes: Old 
Friends, At The Zoo, 
Fakin' It, etc. 

Just drop the end of the tape over this 
reel, start your recorder, and wach it 
thread itself! Unique ScotchA pncess 
automatically threads up tape of any 
thickness, releases freely on rewind. 

o 
now 

offers 
you 

umbia Stereo Tape Club 
STEREO 
TAPES 

JUST LOOK AT THE FANTASTIC SELECTION of best -sellers the Columbia Stereo 
Tape Club is now offering new members! The greatest stars ... the biggest 
hits ... and all available in the incomparable stereo fidelity of 4 -track reel - 
to -reel tape! To introduce you to the Columbia Stereo Tape Club, you may 
select any 5 of the stereo tapes shown here, and we'll send them to you FREE! 
That's right ... 5 FREE STEREO TAPES, and all you need do is purchase one 
tape now at the regular Club price, and agree to purchase as few as five more 
tapes during the coming year. In short, at the end of a year, you'll have at least 
eleven brand -new stereo tapes, and you'll have paid for only six! 
HOW THE CLUB OPERATES: Each month you'll receive your free copy of the 
Club's magazine which describes and displays tapes for many different lis- 
tening interests and from many different manufacturers. You may accept the 
regular selection for the field of music in which you are primarily interested, 
or take any of the scores of other tapes offered you, or take no tape at all 
that month. 
YOUR OWN CHARGE ACCOUNT! Upon enrollment, the Club will open a charge 
account in your name. You'll pay for the tapes you want only after you've 
received them and are enjoying them. The tapes you want will be mailed 
and billed to you at the regular Club price of $7.95 (occasional Original Cast 
recordings somewhat higher), plus a small mailing and handling charge. 
YOU GET MORE FREE TAPES! Once you've completed your enrollment agreement, 
you'll get a stereo tape of your choice FREE for every two tapes you purchase! 
SEND NO MONEY NOW! Just fill in and mail the coupon today! 

Nate: All tapes offered by the Club must be played back on 4 -track stereo equipment. 

APO, FPO addressees: write for special offer 

COLUMBIA STEREO TAPE CLUB Terre Halite, Indiana 

AUGUST 1968 

REE 
if you begin your m ' ship by purchasing just one tape now, 
and agree to purchases ,. few as five additional selections 
during the coming year, from the more than 300 to be offered 

SEND NO MONEY -JUST MAIL COUPON 

JJE 

COLUMBIA STEREO TAPE CLUB 
Terre Haute, Indiana 47808 
Please enroll me as a member of the Club. I've 
indicated at the right the five tapes I wish to 
receive FREE. I've also indicated the tape I am 
buying now as my first selection, for which I am 
to be billed $7.95, plus postage and handling. 
Include the self -threading take -up reel FREE. 

My main musical interest is (check one) : 

CLASSICAL POPULAR 
In addition to the first selection I am buying 
now, I agree to purchase five additional selections 
during the coming year . . . and I may cancel 
membership at any time thereafter. If I continue, 
I am to receive a stereo tape of my choice FREE 
for every two additional selections I accept. 

Name 
(Please Print) First Name Initial 

Address 

I AM BUYING 
THIS TAPE NOW 
(fill in number) 

ALSO SEND THESE 
5 TAPES - FREE! 

Last Name 

City State Zip 

432 -5/49 
P1968 CBS Direct Marketing Services 

Circle 9 on reader's service card 
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Serious 
Disagreement 

on Quam 
Baffles 

Perplexes Sound Industry 
Experts! 

Molded of rugged polystyrene, blonde or walnut finish. 
Easy installation; just hang it on the wall! 

(Wall bracket supplied.) 

Chicago, 1968- Agreeing unani- 
mously that Quam baffles are 
tops, leading sound experts differ 
sharply on why. Some credit the 
sound (exceptional low end re- 
sponse). Others like the modern- 
istic, unobtrusive design. One 
vociferous group hails the low 
price, while another segment 
praises the ease of installation. 

Value Unquestioned 
Asked to referee the raging de- 
bate, a factory spokesman de- 
clared, "The best reason for 
choosing Quam baffles is value. 
Whether the emphasis is on good 
looks, good performance, or good 
construction - not to mention 
good sound -Quam buyers know 
they get their money's worth!" 

Choice of Speakers 
The baffles are 
available if de- 
sired with speakers 
(and transformers) 
premounted. Any 

of 10 Quam 8" background music, 
public address, or outdoor 
speakers can be selected. There 
is no charge for the mounting. 
You pay only for the components 
themselves. 
Complete information about Quam 
baffles and speakers is available from 
the factory, 

Quam -Nichols Company, 
234 E. Marquette Rd. 
Chicago, Illinois 60637. 

Circle 10 on reader's service card 

orrespondence 

READERS WANT- 

J 
Thanks for the informative arti- 

cle, "Operational Amplifiers" by 
Thomas H. Lynch (May 1968). Keep 
those solid -state articles coming. 

JIM PERLBERG 
Racine, Wis. 

They're coming, Jim. See "Computer- 
ized Lighting System for Cars ". It starts 
in this issue. 

I am very happy with RADIO - 
ELECTRONICS magazine because of the 
many construction projects, such as 
"Modern FM Stereo Adapter (No- 
vember 1967). I would like to see a 
project on an FM tuner. 

HERBERT J. GORMLEY 
Howard Beach, N. Y. 

OK Herb, we'll see what we can line 
up. Meantimes, check October for a 
dandy you -built -it compander. 

Your publication is slowly chang- 
ing to a servicetech type magazine. I 
question just how many service tech- 
nicians read R -E compared to those 
of us who enjoy your projects and 
construction ideas. 

E. A. ORLOWSKY 
Garrison, N. Y. 

Take a look at our June cover and note 
that we feature four construction ar- 
ticles. But remember, a good number 
of our readers are service technicians. 
We do not avoid good construction 
projects; on the contrary, we look for 
them. We try to present the practical 
side of electronics to servicetechs, in- 
stallers, engineers, designers, experi- 
menters too. 

TIPS FOR TAPE FANS 

My tape recorder makes it possi- 
ble for me to enjoy the friendship of 
tape enthusiasts throughout the world, 
and the article, "Tape Recorder Tips 
and Techniques" by Earl Snader 
(March 1968), interested me very 
much. Apparently, other "voicepon- 

(continued on page I2) 
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WHAT'S NEW 

Electronic eyeball is f ea -size eye for laser commurications and rangefinding 
gear. Light passes through the glass opening and strikes a chip of light- sensitive 
material inside the laser detector, triggering an "avalanche" flow of electrons. The 
Texas Instruments device is said to be 200 times more sensitive than presently 
available units. Its bandwidth is great enough to cover vhf and uhf TV bands. 

Executive "View 
Phone" will soon 
cornect top execu- 
tives at Tokyo Shi- 
baura Electric Co. 
(Toshiba) in Japan. 
The experimental 
system will enable 
Toshiba executives 
to confer face to 
face without leaving 
their offices. The 
phone has a 33/8" x 
4i /" screen with 
315 scanning lines 
for a 500 -kHz video 
bandwidth. 

Hip- Pocket records play at 45-rpm. bu'. 
measure a mere 37/8" in diameter and 
are just a few flexible mils thick. 
They're made out of unbreakable pure 
v nyl and you can easily stuff a dozen 
or more into your pocket. Ph Ico Ford 
makes the records and the player. 

AUGUST 1968 

Plug -in transistors 
speed servicing in 
Sylvania's rew Gi- 
braltar color TV 
chassis. It contains 
27 transistors in all; 
23 of which plug in. 
There are also 22 
diodes, an integrat- 
ed circuit and 9 re- 
ceiving tubes. The 
plugability concept 
also includes the 
tuner cluster, de- 
flection yoke, con- 
vergence section, 
automatic degaus- 
sing section, speak- 
ers and remote con- 
trol unit. 
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EXPERIENCE 

IS STILL YOUR 

BEST TEACHER 

8 

NRI designed- for -learning 
training equipment gives you 

priceless confidence be- 

cause your hands are trained 

as well as your head. 

Learning Electronics at home the NRI way is fast 
and fascinating. Read opposite page. 

OLDEST AND LARGEST 
SCHOOL OF ITS KIND 
Accredited by the Accrediting Commission of the National Home Study Council 

RADIO ELECTRONICS 
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You get r lre for your money 

from NRI -. re value, more solid experience 
so essential to care : in Electronics. NRI's pioneering 
"discovery" methok s the result of more than half a 

century of simplifyir , organizing, dramatizing subject 
matter. In each of r 'l's major courses you learn by 
doing. You demonstr, e theory you read in "bite- size" 
texts programmed wig I NRI designed- for -learning pro- 
fessional lab equipment. Electronics comes alive in a 

unique, fascinating way. You'll take pleasure in evidence 
you can feel and touch of increasing skills in Electronics, 
as you introduce defects into circuits you build, per- 
form experiments, discover the "why" of circuitry and 
equipment operation. 
Almost without realizing it, the NRI discovery method 
gives you the professional's most valuable tool -prac- 
tical experience. You learn maintenance, installation, 
construction and trouble- shooting of Electronic circuits 
of any description. Whether your chosen field is Indus- 
trial Electronics, Communications or TV -Radio Servicing, 
NRI prepares you quickly to be employable in this 
booming field or to earn extra money in your spare 
time or have your own full-time business. And you 
start out with training equivalent to months -even years 
-of on -the -job training. 

NRI Has Trained More Men for 
Electronics Than Any Other 
School_ By actual count, the number of individ- 
uals who have enrolled for Electronics with NRI could 
easily populate a city the size of New Orleans or Indiana- 
polis. Over three -quarters of a million have enrolled with 
NRI since 1914. How well NRI training has proved its 
value is evident from the thousands of letters we re- 
ceive from graduates. Letters like those excerpted 
below. Take the first step to a rewarding new career 
today. Mail the postage -free card. No obligation. No 
salesman will call. NATIONAL RADIO INSTITUTE, 
Electronics Division, Washington, D.C. 20016. 

ElL. V. Lynch, Louis- 
ville, Ky., was a 
factory worker 
with American 
Tobacco Co., 
now he's an Elec- 

tronics Technician with the 
same firm. "I don't see how 
the NRI way of teaching could 
be improved." 

Don House, 
Lubbock, Tex., 
went into his 
own Servicing 
business six 
months after 

completing NRI training. This 
former clothes salesman just 
bought a new house and re- 
ports, "I look forward to mak- 
ing twice as much money as 
would have in my former 
work." 
APPROVED UNDER NEW GI BILL. 
1955, or are in service, check 

AUGUST 1968 

G. L. Roberts. 
Champaign, 
is Senior Tech- 
nician at the U. 
of Illinois Coor- 
dinated Science 

Laboratory. In two years he 
received five pay raises. Says 
Roberts, "I attribute my pres- 
ent position to NRI training." 

Ronald L. Ritter 
of Eatontown, 
N.J., received a 
promotion be- 
fore finishing the 
NRI Communica- 

tion course, scoring one of the 
. highest grades in Army pro- 

ficiency tests. He works with 
the U.S. Army Electronics Lab, 
Ft. Monmouth, N.J. "Through 
NRI, I know 1 can handle a job 
of responsibility." 

If you served since January 31, 
GI line on postage -free card. 

COLOR TV CIRCUITRY COMES ALIVE 
as you build, stage -by- stage, the only custom Color -TV engineered 
for training. You grasp a professional understanding of all color 
circuits through logical demonstrations never before presented. 
The TV -Radio Servicing course includes your choice of black and 
white or color training equipment. 

COMMUNICATIONS EXPERIENCE 
comparable to many months on the job is yours as you build and 
use a VTVM with solid-state power supply, perform experiments 
on transmission line and artenna systems and build and work 
with an operating, phone -cw, 30 -watt transmitter suitable for 
use on the 80 -meter amateur band. Again, no other home -study 
school offers this equipment. You pass your FCC exams -or get 
your money back. 

COMPETENT TECHNICAL ABILITY 
can be instantly demonstrated by you on completing the NRI 
course in Industrial Electronics. As you learn, you actually build 
and use your own motor control circuits, telemetering devices 
and even digital computer circuits which you program to solve 
simple problems. All major NRI courses include use of transis- 
tors, solid -state devices, printed circuits. 

11 
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IT TAKES AN EXACT REPLACEMENT 

TO HIT THE MARK 

IN COLOR TV SERVICE 

TWIST -LOK° Capacitors 

come in the right ratings so you can 

make exact replacements 

Ask your Sprague distributor for a copy of Sprague's comprehensive 

Electrolytic Capacitor Replacement Manual K -109 or write to: 

Sprague Products Company, 81 Marshall St., North Adams, Mass. 01247. 

P.S. You can increase your business 
71/2% by participating in EIA's "What 
else needs fixing ?" program. Ask your 
distributor or write to us for details. 
cseia 

SPRAGUE' 
THE MARK OF RELIABILITY 

Circle 12 on redder's service card 

CORRESPONDENCE 

(continued from page 6) 

dents" found it of interest, for although 
7 originally read it in RADIO - 
ELECTRONICS, two of my "voicepon- 
dents" have since told me about it on 
tape. One of these, by the way, is from 
Toronto, so I guess you do get around. 

Mr. Snader's statements about 
the important aspects of compatibility 
in tape recorders is very true, and it is 
even more essential in conducting 
"voicepondence" as I do. This is why 
the Voicespondence Club, in compiling 
its directories of members, is careful 
to list the type of recorder owned by 
each member, including the speeds at 
which it will operate. The club's mem- 
bers are cautioned to pay strict atten- 
tion to this data when selecting 
prospective contacts. People prefer to 
"voicepond" at different speeds. One 
of the greatest pleasures of "voice - 
ponding" with tape friends is exchang- 
ing ideas and opinions. 

Your tape friend may have a bet- 
ter way of building something, of a 
method of making a piece of equip- 
ment operate more efficiently, or of 
experimenting with a new idea. Re- 
gardless of the subject, it is always a 
pleasure to hear from a distant friend 
through the medium of magnetic tape. 
So why not put that tape recorder to 
good use and discover the unique 
hobby of "voiceponding "? 

The Voicepondence Club, Noel, 
Virginia, has a membership of 2,000 
voicespondents all over the world who 
are eager to cultivate friendships 
through the medium of the tape re- 
corder and magnetic tape. If your 
readers would like to join, they can 
write to the club. Since it is a nonprofit 
organization, please include a stamped 
return envelope. 

GERALD J. PAICE 
Arlington, Mass. 02174 

THE PRICE YOU HAVE TO PAY 

RADIO -ELECTRONICS is an inter- 
esting and versatile publication. How- 
ever, my one complaint is that I find it 
difficult to build by your instructions. 
The cause is the high price of parts. 
One example is Fairchild's µL 914 
which costs about $6 here. Do manu- 
facturers control prices of their com- 
ponents abroad? 

RIKU MAKI 
Aura, Finland 

Manufacturers do not control prices 
overseas. Costs of shipping and foreign 
import taxes tend to raise prices. This 

(continued on page 14) 
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Castle, the pioneer of television tuner overhauling, offers the following services to 
solve ALL your television tuner problems. 

OVERHAUL SERVICE - All makes and models. 

VHF or UHF tuner $9.95 

UHF -VHF combination (one piece chassis) $9.95 

TRANSISTOR tuner $9.95 

COLOR tuner $9.95 
(Guaranteed color alignment ... no additional charge) 

Overhaul includes parts, except tubes and transistors. 

Simply send us the defective tuner complete; include tubes, 
shield cover and any damaged parts with model number 
and complaint. Your tuner will be expertly overhauled and 
returned promptly, performance restored, aligned to original 
standards and warranted for 90 days. 
UV combination tuner must be single chassis type; dismantle 
tandem UHF and VHF tuners and send in the defective unit 
only. 
And remember -for over a decade Castle has been the leader 
in this specialized field . .. your assurance of the best in 
TV tuner overhauling. 

CUSTOM REPLACEMENTS 
Exact replacements are available for tuners that our inspec- 
tion reveals are unfit for overhaul. As low as $12.95 ex- 
change. (Replacements are new or rebuilt.) 

AUGUST 1968 

UNIVERSAL REPLACEMENTS 

Prefer to do it yourself? 

Castle universal replacement tuners are available with the 
following specifications. 

STOCK 
No. HEATERS 

SHAFT 
Min.* Max.* 

I.F. OUTPUT 
Snd. Pic. PRICE 

CR6P Parallel 6.3v 13/4" 3" 41.25 45.75 8.95 

CRIS Series 600mA 13/4" 3" 41.25 45.75 9.50 

CR9S Series 450mA 14" 3" 41.25 45.75 9.50 

CR6XL Parallel 6.3v 21/2" 12" 41.25 45.75 10.45 

CR7XL Series 600mA 21/2" 12" 41.25 45.75 11.00 

CR9XL Series 450mA 21/2" 12" 41.25 45.75 11.00 

*Selector shaft length measured from tuner front apron 
to extreme tip of shaft. 

These Castle replacement tuners are all equipped with memory flee tun- 
ing, UHF position with plug input for UHF tuner, rear shaft extension and 
switch for remote control motor drive ... they come complete with hard- 
ware and component kit to adapt for use in thousands of popular TV 
receivers. 

Order universal replacements out of Main Plant (Chicago) 
only. 

CASTLE TV TUNER SERVICE, I N C. 
MAIN PLANT: 5715 N. Western Ave., Chicago, Illinois 60645 

EAST: 41 -96 Vernon Blvd., Long Island City, N.Y. 11101 
Circle 13 on reader's service card 
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give your 

COLOR -TV & 
HI-FI STEREO 
heat problems 

the AIR 

install a D E LWYN 

only 

$14 
. 
85 

compete 

Everyday, everywhere, fans are at work cooling billions of dollars worth of 
electronic equipment in computers, missile and airborne electronics. Now, 
you can have this same kind of proven protection in your home electronic 
equipment. You need never miss your favorite TV program or the music 
you want because of heat -caused part failures. 

Quickly and easily installed, no extra hardware needed, the Delwyn Whisper 
Fan keeps a steady stream of fresh cool air circulating over all heat gener- 
ating components. 

Use a Delwyn Whisper Fan in your Color -TV, Hi -Fi Stereo, electronic organ, 
tape recorder and other home electronic equipment. Guard against costly 
repair bills - add years of service -free life to your home entertainment 
equipment. 

See your local dealer for a convincing demonstration. The Delwyn Whisper 
Fan is aerodynamically designed by Rotron, the world's leading supplier of 
cooling devices for electronic equipment. 

TM 
Box 195 B, Route 28 D E LWYN Kingston, New York 12401 

Circle 14 on reader's service card 

CORRESPONDENCE 

(continued from page 12) 

would be comparable to a US citizen 
buying a foreign car. It stands to rea- 
son that prices rise when products are 
imported. We hope you'll find our 
magazine so enlightening you won't 
mind paying a little more for parts. 

AC /DC CALIBRATOR 

Regarding the article, "Build Ac/ 
Dc Calibrator for Scope and Voltme- 
ter" by Peter E. Sutheim (February 
1968), I have just finished putting my 
version of this unit together. It works 
fine, just as he said it would. I also 
have the slight tilt of the top of the 
chopped square wave, as the article 
mentioned. Thanks for a fine, well - 
written article. I can't quite figure 
where you got those crazy values of 
precision resistors. I couldn't find them 
listed in any of my catalogs so I used 
the old trick of paralleling a batch of 
5% jobs. Worked nicely. 

HERBERT L. FOSTER 
Kalaheo, Kauai, Hawaii 

The resistors, neat -valued though they 
are, are not standard 1% values. But 
Aerovox makes them, and they are 
listed in the Newark Electronics Corp. 
catalog (their address is 500 N. Pu- 
laski Rd., Chicago, Ill. 60624). Newark 
has a $2.50 minimum -order policy, so 
you may want some other items along 
with the resistors. 

NEEDS A HANDBOOK 

Can any of your readers sell or 
loan me a handbook and /or schematic 
diagram for a DuMont cathode -ray 
oscillograph, Type 241? DuMont can 
no longer supply the manual and it is 
unobtainable in England. I will be 
grateful if your readers can help me 
and I will, of course, meet any ex- 
penses incurred. 

JAMES BARTON 
21 A Conrad Close 
Worsley Mesnes 
Wigan, Lancashire, England 

MODIFIED RADIO FOR INTERCOM 

My curiosity caused me to alter a 
radio to double as an intercom, after 
reading "Noteworthy Circuits" (Janu- 
ary 1968). I must say that I am 
amazed with the results. I have seen 
many conversion layouts, but most 
called for more extensive modifica- 
tions. I was able to convert my radio 
without spending one cent. I used 
spare parts from what I call my catch- 
all box. Only one thing, why the de- 

(continued on page 16) 
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We set out to give 
you the industry's 
outstanding VOM value. 
We succeeded. 

Leave it to B & K engineering 
know -how to create a Volt - 
Ohm- Milliammeter that puts 
you a jump ahead of your com- 
petition -helps make your job 
more rewarding and profitable. 
Only B & K Model 120 VOM 
offers a 2 ohm center scale, 
burnout -proof meter movement, 
a polished mirrored scale plus a 
total of 61 ranges! Model 120 
VOM ranges start lower ... and 
go higher than other instruments 
of similar size and type, making 
transistor servicing far easier. It's 

true. B &K brings you the indus- 
try's outstanding VOM value - 
Model 120 VOM, and prices it 
right! Only $59.50 net. 

Division of Dynascan Corporation 
1801 W. Belle Plaine 

Chicago, Illinois 60613 
Canada: Atlas Radio Corp.. 50 Wingold, Toronto 19. Ont. 

Export: Empire Exporters, 123 Grand St., New York 13, U.S.A. 

And we succeeded with our VTVM, too. 

Only the B &K Model 175 VTVM 
has a built -in battery eliminator 
-no ohmmeter battery re- 
quired! B & K Model 175 fea- 
tures Transit -Carry - reducing 
possibility of a bent meter in- 
dicator. In addition, B &K built 
into this VTVM a totally reliable 
protection system. The meter 
movement cannot be damaged 
from application of a wrong in- 

AUGUST 1968 

put voltage. Looking for the in- 
dustry's outstanding value in 
VTVM application? Look to B &K 
Model 175, only $59.95, net. 

Where Electronic Innovation 
Is A Way Of Life 

Circle 15 on reader's service card 
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or two for nothing 
Here's the only Replacement Guide that lets you find 

any control part when all you know is the TV or Radio 

model number. 

Or the manufacturer's part number. 

Or the chassis number ... 
and the component function. 
The guide costs $25.00 by itself because 

there's nothing else like it in the world 
AND it's worth it to you! 
But you can get 2 of them free! 

Just buy a Uni -Tite Replacement Center 
that lets you make up any control part from 

its components in seconds. 

It slims your control inventory to just 15 cubic feet. 

It speeds your service. Saves you time and money. 
Saves work. And you'll always have, right in stock, every control 

in popular demand. Best of all, you'll be offering your 
customers famous Clarostat quality. 

Send for your Clarostat Replacement Guide, today. 

At either price. 

CLADSAT 
Dover, N.H. 03820, Dept. 109. 

Circle 16 on reader's service card 

CORRESPONDENCE 
(continued front page 14) 

tector connection? I found the recep- 
tion much better without this connec- 
tion. 

WILLIAM H. BELLE 
New York, N.Y. 

You need the detector connection to 
enable the radio to function as a radio. 
If the intercom worked better without 
this connection, it is possible that you 
were picking up hum and other inter- 
ference from unshielded leads or from 
leakage across the switch that came out 
of your catch -all box. 

IGNITION SCOPE PROJECT WANTED 

As a faithful reader of yours 
since September, 1953, (I have the 
magazines to prove it) I have watched 
for an article in vain. Most readers 
have cars and a good many have oscil- 
loscopes. How about an article show- 
ing how to use a regular scope to 
check ignition. I would like to get a 
single display on the scope showing 
all cylinders in action. I am getting a 
good electronics education from your 
fine magazine. 

FRED L. STRICKER 
Springfield, Mass. 

Will do, if we can get one of our au- 
thors to write this up. Waveforms and 
their meanings would be an essential 
part of such an article. 

CB SOUPER UPPER 

I bought your RADIO -ELEC- 
TRONICS magazine just recently and 
liked it very much, especially the con- 
struction projects. I would like to see 
you publish instructions on how to 
build a radio frequency preamplifier 
for a 5 -watt CB transceiver. 

JOHN E. RIVERA 
Bronx, N.Y. 

No can do, John; it isn't legal. 

AUTHOR, AUTHOR 

Please send address of James A. 
Gupton, Jr., author of "Battling Boll- 
worms with Ultrasound" (March 
1968) . I would like to build similar 
equipment for our experiments. 

JACK FRISBIE 
Supt. Electric Depi. 

City of Richland, Wash. 

As a matter of courtesy to our au- 
thors, we do not release their address- 
es, but we do forward letters such as 
yours and leave it up to them to re- 
spond. R -E 

Circle 17 on reader's service card 
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Our current 
catalog shows the 
entire Electro -Voice 
professional 
microphone line. 

Strangely enough, 
so do Life, Time 
Newsweek, a n d 
U.S. News & World 
Report! Year after 
year after year! 

t 

PROë'ESmONAL 
EQuiPMF.`N7 

17:N.u.N£W SL1NllA 

e 7th consecutive year we've counted 
microphones -by brand -in the four major 

newsweekly magazines. And, once again, 
Electro -Voice dominates the picture at major 
world news events. 

We studied every editorial photo, in every issue, 
for a year. There were more Electro -Voice 
microphones seen than all other U.S. brands combined! 
E -V microphones were pictured 4.82 times more 
often than the next most popular brand. 

We think this survey tells an important story 
about Electro -Voice quality and dependability. 
A story that is continued in TV, radio, movie, and 
recording studios throughout the world. 

If you don't yet have a copy of our current 
catalog, drop us a line today. We'll send you full 
details on the entire line. And to see E -V 

microphones in action ... just keep reading. 

Learn about the 
entire Electro -Voice 
line of professional, 

general- purpose, 
and communications 

microphones. Send for 
this handy E -V 

microphone brochure 
today, or see your 

nearby E -V dealer. 

Ortee..347.ez° 
A SUBSIDIARY OF GULTON INDUSTRIES. INC. 

ELECTRO- VOICE, INC., Dept. 881E, 
613 Cecil Street, Buchanan, Michigan 49107 

high fidelity speakers and systems tuners, amplifiers, receivers 
public address loudspeakers microphones phonograph needleS 

and cartridges organs space and defense electronics 
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SOMEONE SHOULD DEVELOP AN EASY WAY 

TO LEARN ELECTRONICS AT HOME 

RCA INSTITUTES DID! 

Here is a whole new approach to learning 

electronics at home! RCA Institutes, 

one of the nations' largest schools devoted 

to electronics, has developed a faster, 

easier way for you to gain the skills and 

the knowledge you need for the career 

of your choice. Here for the first time, is a 

student -proved, scientifically designed way 

to learn. If you have had any doubts in 

the past about home training in electronics 

-if you have hesitated because you thought 

you might not be able to keep up -or that 

electronics was too complicated to learn - 
here is your answer! Read how 

RCA Institutes has revolutionized 

its entire home training ideas! 

18 
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NEW CAREER PROGRAMS 

BEGIN WITH "AUTOTEXT" INSTRUCTION METHOD! 

Start to learn the field of your choice immediately! 

No previous training or experience in electronics needed! 

With this new revolutionized method of 
home training you pick the career of 
your choice -and RCA Institutes trains 
you for it. RCA's Career Programs assure 
you that everything you learn will help 
you go directly to th3 field that you have 
chosen! No wasted time learning things 
you'll never use on the job! The Career 
Program you choose is especially de- 
signed to get you into that career in the 
fastest, easiest possible way! 

And each Career Program starts with 
the amazing 'AUTOTEXT" Programmed 
Instruction Method -the new, faster way 
to learn that's almost automatic! "AUTO - 
TEXT" helps even those who have had 
trouble with conventional home training 
methods in the past. This is the "Space 
Age" way to learn everything you need 
to know with the least amount of time 
and effort. 

CHOOSE A CAREER PROGRAM NOW 

Your next stop may be the job of your 
choice. Each one of these RCA Institutes 
Career Programs is a complete unit. It 
contains the know -how you need to step 
into a profitable career. Here are the 
names of the programs and the kinds of 
jobs they train you for. Which one is 
for you? 
Television Servicing. Prepares you for a 

career as a TV Technician /Serviceman; 
Master Antenna Systems Technician; TV 

Laboratory Technician; Educational TV 
Technician. 
FCC License Preparation. For those who 
want to become TV Station Engineers, 
Communications Laboratory Techni- 
cians, or Field Engineers. 
Automation Electronics. Gets you ready 
to be an Automation Electronics Tech- 
nician; Manufacturer's Representative; 
Industrial Electronics Technician. 
Automatic Controls. Prepares you to be 
an Automatic Controls Electronics Tech- 
nician; Industrial Laboratory Technician; 
Maintenance Technician; Field Engineer. 
Digital Techniques. For a career as a 

Digital Techniques Electronics Techni- 
cian; Industrial Electronics Technician; 
Industrial Laboratory Technician. 

AUGUST 1968 

Telecommunications. For a job as TV Sta- 
tion Engineer, Mobile Communications 
Technician, Marine Radio Technician. 
Industrial Electronics. For jobs as In- 
dustrial Electronics Technicians; Field 
Engineers; Maintenance Technicians; In- 
dustrial Laboratory Technicians. 
Nuclear Instrumentation. For those who 
want careers as Nuclear Instrumentation 
Electronics Technicians; Industrial Lab- 
oratory Technicians; Industrial Electron- 
ics Technicians. 
Solid State Electronics. Become a spe- 
cialist in the Semiconductor Field. 
Electronics Drafting. Junior Draftsman, 
Junior Technical Illustrator; Parts In- 
spector; Design Draftsman Trainee 
Chartist. 

SEPARATE COURSES 
In addition, in order to meet specific 
needs, RCA Institutes offers a wide va- 
riety of separate courses which may be 
taken independently of the Career Pro- 
grams, on all subjects from Electronics 
Fundamentals to Computer Program- 
ming. Complete information will be sent 
with your other materials. 

LIBERAL TUITION PLAN 
RCA offers you a unique Liberal Tuition 
Plan -your most economical way to 
learn. You pay for lessons only as you 
order them. No long term contracts. If 
you wish to stop your training for any 
reason, you may do so and not owe one 
cent until you resume the course. 

VALUABLE EQUIPMENT 
You receive valuable equipment to keep 
and use on the job -and you never have 
to take apart one piece to build another. 
New - Programmed Electronics Bread- 
board. You now will receive a scien- 
tifically. programmed electronic bread- 

Accredited Member 
National Home Study Council 

board witn your study material. This 
breadboard provides limitless experi- 
mentation with basic electrical and elec- 
tronic circuits involving vacuum tubes 
and transistors and includes the con- 
struction of a working signal generator 
and superheterodyne AM Receiver. 

Bonus From RCA -Multimeter and 
Oscilloscope Kits. At no additional cost, 
you will receive with every RCA Institutes 
Career Program the instruments and kit 
material you need to build a multimeter 
and oscilloscope. The inclusion of both 
these kits is an RCA extra. 

CLASSROOM TRAINING 
ALSO AVAILABLE 
RCA Institutes maintains one of the larg- 
est schools of its kind in New York City 
where classroom and laboratory train- 
ing is available in day or evening ses- 
sions. You may be admitted without any 
previous technical training; preparatory 
courses are available if you haven't com- 
pleted high school. Coeducational class- 
es start four times a year. 

JOB PLACEMENT SERVICE, TOO! 

Companies like IBM, Bell Telephone 
Labs, GE, RCA, Xerox, Honeywell, Grum- 
man, Westinghouse, and major Radio 
and TV Networks have regularly em- 
ployed graduates through RCA Institutes' 
own placement service. 

SEND ATTACHED POSTAGE PAID CARD 
FOR COMPLETE INFORMATION, NO OB- 
LIGATION. NO SALESMAN WILL CALL. 

ALL RCA INSTITUTES COURSES 
AVAILABLE UNDER NEW GI BILL. 

RCA INSTITUTES, Inc., Dept. ZRE -88 

320 West 31st St., New York, N.Y. 10001 
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new miniamre 

electronic plìers 
HOLD, BEND, CLT 

ALL FINE WIRES 

WITH EASE 

CHAIN NOSE AND 
DIAGONAL CLOSE 
CUTTING PLIERS 

RADIO AND TV PLIERS 

Ideal for electronic. radio/TV, elec- 
trical service aid assembly. Forged 
alloy steel cor.structior. Precision 
machined. All have polished heads 
and sloulcers. Comfortable "Cushion 
Grip" hancles a i i cal spring openers 
speed work, reduce hand fatigue. 
Miniature rounc and flat nose pliers 
also available. 

a complete line of regular 

pliers ang snips, too 

ANO11-- 
oposamontimmarai,,, 

Includes Ion )se plies with and 
withcut autters d agonal, needle 
nose, chain no; -, s de cutting, and 
other pliers; electroric snips. Variety 
of sizes. C I avaiabla with "Cushion 
Grip" handles. ?ofessional quality. 

XCELITE, INC., 10 Bank St., Orchard Park, N. Y. 14127 
In Canada contact Charles W. Pointon, Ltd. 

Circle Jo on reaaer s service card 

In the Shop ... With Jack 
By JACK DARR 

TRANSISTOR TV POWER SUPPLIES 

JUST AS IN TUBE RECEIVERS, POWER 

supplies are one of the major trouble 
sources in transistor TV's. The power - 
supply circuits used in these sets may 
look complicated, but they're really 
not. You'll find a few unusual applica- 
tions of standard circuits, but the only 
difference will be higher currents and 
lower voltages. 

A lot of supplies will be "straight" 
rectifier -filter circuits. Fig. 1 shows 
the power -supply circuits of the Mag- 
navox 908 series transistor TV chassis. 
The bottom circuit has a standard full - 
wave rectifier. The only difference is 
in polarity; formerly the ends of the 
transformer secondary were hooked to 
the rectifier anodes. Now they're con- 
nected to the rectifier cathodes and the 
anodes are grounded. So, B+ 
comes out at the center tap of the sec- 
ondary winding. 

This B+ output feeds a divider 
circuit. Part of it goes through a or -sec- 
tion filter, and comes out as a +14.5 - 
volt supply for the horizontal driver 
stage. The other part goes through its 
own 7r- section filter, and comes out as 
a 12 -volt supply for sync, i.f. and 
other stages. This is regulated by a 12- 
volt Zener diode. 

One key to the condition of these 

117 V AC 

PRI 

fl7 
CIRCUIT 
BREAKER 

circuits is current drain, which is 
shown in Fig. 1. If any circuit is "out 
of order," it will show up as drawing 
too much or too little current. 

In actual servicing, there seems to 
be a fairly wide tolerance. Some volt- 
ages and currents can vary widely be- 
fore they cause trouble and some can't. 
In critical circuits, such as ago or sync 
clippers, specified voltages had better 
be exactly right. 

Now look at the upper part of the 
diagram. Rectifiers A and B, with the 
center -tapped transformer secondary, 
form a full -wave rectifier circuit with 
a standard ir- section filter. This is the 
highest -current circuit, and a filter 
choke is used for better regulation. 

An ordinary half -wave rectifier is 
at E. They could have used one more 
secondary winding, but why? Input ac 
voltage is picked up from one end of 
the secondary winding, rectified, fil- 
tered and divided into the +110-volt 
and +140-volt supplies for audio and 
video outputs. Looking at the circuit 
in sections, then, you can see there's 
nothing unusual. 

The power- supply circuits in Fig. 
2 are used in RCA's KCS -153 tran- 
sistor TV. There are only two voltage 
supplies: a +140-volt source for the 

12001/ 

+ AU +110V TO AUDIO 

145V 1100/200V OUTPUT 34mA 

2200 

60VAC CT + 
350/100V 

16 2V 

I000µ F 

I30V 

1200 5W 

820 

+ 
T 350/100V 

+ 150/200V +140V TO-" 
6.8K VIDEO OUTPUT 
IW ? 18mA 

250/300V 

+ 

+68V TO HORIZ 
a VERT OUTPUT 
PHASE 
SPLITTER 
500mA 

+145VTO- 
HORIZONTAL 
DRIVER 
62 m A 

1000µF (! +I2V TO SYNC, 

ZENER _ OTHERS- 
125mA 

Fig. 1- Magnavox supply transformer is tapped for full- und half -wave rectification. 
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Strength of VHF Signal at Receiving Antenna location 

COLOR SPECTRUM,. . ANTENNAS 

are "signal customized" 
for better color reception... 

"the ANTENNA that captures the RAINBOW" 
FINCO has developed the Color Spectrum Series of antennas - "Sign 
Customized" - to exactly fit the requirements of any given area. 

Tiere is a model scientfically designed and engineered for your area. 

Check this chart for the FINCO "Signal Customized" Antenna best suited for your area. 

STRENGTH OF 

UHF SIGNAL 
AT RECEIVING 

ANTENNA 
LOCATION 

W 

NO UHF 

)))) 

NO VHF 

W 

VHF SIGNAL 
STRONG 

VHF SIGNAL 
MODERATE 

W 

VHF SIGNAL 
WEAK 

W 

VHF SIGNAL 
VERY WEAK 

W 

$11.50 
CS-V5 CS-V7 

$18.50 $25.95 
CS-V10 

$37.95 
CS-V15 CS-V18 

$50.95 $59.50 

UHF SIGNAL 
STRONG 

UHF SIGNAL 
WEAK 

))))) 

UHF SIGNAL 
VERY WEAK 

;)))) 

CS-U1 

$10.50 
CS-Al 

$19.95 
CS-B1 

$31.50 
CS-C1 

$45.95 
CS-C1 

$45.95 

Or 

CS-A2 
$23.95 

CS-B2 

$41.95 

CS-C2 

$54.50 

CS-D3 

$73.50 

CS -U3 CS-A3 CS -B3 CS -C3 CS -D3 

$22.95 $32.50 $52.50 $62.95 $73.50 
All Prices Sub,ect to Change 

NOTE: In addition to the regular 300 ohm model (above), each model is available in a 75 ohm coaxial cable downlead 
where this type of installation is preferable. These models, designated "XCS ", each come complete with a compact 
behind -the -set 75 ohm to 300 ohm balun- splitter to match the antenna system to the proper set terminals. 

THE FINNEY COMPANY 
34 West Interstate Street Dept. RE Bedford, Ohio 44146 
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The VHF Amateur 
by Robert M. Brown, 
K2ZSQ /W9HBF. A com- 
pletely updated handbook 
packed with data on vital 
vhf subjects not available 
elsewhere. The author for- 
merly published the famous 
VHF Magazine whose back 
issues are much in demand. 

This new handbook incorporates the finest 
vhf material from the former publication, plus 
new data of great interest to both old and 
new vhf men. 160 pages. 
Order EE- 65060, only $4.50 

Amateur Radio Incentive Licensing 
Study Guide 

by Robert M. Brown, 
K2ZSQ /W9HBF, and Tom 
Kneitel, K2AES. Fully ex- 
plains the new incentive 
licensing which affects both 
newcomers and old- timers. 
Covers all the new FCC 

Regulations and band allocations. Includes 
multiple- choice questions and answers (as 
close to actual FCC exams as possible) cover- 
ing the new Advanced -Class, and the modified 
requirements for the Extra -Class exams. Also 
includes sample exams for Novice, Technician, 
Conditional, and General -Class licensing. 
160 pages. Order EE -050, only $2.75 

Commercial Radiotelephone 
License Q &A Study Guide 

by Woodrow Smith and Robert Welborn. An 
invaluable aid in preparing for the exams for 
the various grades of radiotelephone license 
or permit. Questions cover the first four ele- 
ments of the radiotelephone license exam. 
Answers are comprehensive and detailed and 
relevant to the pertinent subjects of the ex- 
am. 272 pages. Order EE -031, only .. $6.95 

Single Sideband: Theory & Practice 
by Harry D. Hooton, W6TYH. The one -source 
reference guide to ssb. Covers the origin and 
principles of ssb, derivation of ssb signals, 
carrier suppression techniques, sideband se- 
lection, ssb equipment, tests and measure- 
ments. Order EE -350, only $6.95 
17TH EDITION OF THE FAMOUS 

Radio Handbook 
Tells how to design, 
build, and operate the 
latest types of ama- 
teur transmitters, re- 
ceivers, transceivers, 
and amplifiers. Pro- 
vides extensive, simplified theory on practi- 
cally every phase of radio. Broadest coverage; 
all original data, up -to -date, complete. 
848 pages. Order EE -167, only....... $12.95 

r® 

L 

Order from your electronic parts 
distributor or send coupon below. 

EDITORS and ENGINEERS, Ltd. 

P.O. Box 68003, New Augusta, Ind. 46268, 
Dept. REE -88 
Send me the following books: 

EE -65060 EE -031 EE -350 
EE -050 EE -167 

Name 

Address 

City State Zip 

Circle 20 on reader's ,service card 

video output, etc., and a regulated 
30 -volt source for the other stages. 

Here, we can see what looks very 
much like one of the "stacked" circuits 
used in two -way FM transmitter 
power supplies. The takeoff point for 
the +140-volt supply is not returned 
to ground, but to the positive output 
of the full -wave bridge rectifier at X. 
This makes no difference in the opera- 
tion of the circuit. 

If the lower end of the 115 -volt 
ac secondary winding had been re- 
turned to ground, the output would be 
about + 105 volts dc. By returning the 
upper circuit's B- point to the +35 
volts, they save that much winding. 
This is exactly like connecting two 4.5- 
volt batteries in series to get 9 volts. 

Transistorized "filter" 
The only other unusual feature in 

this supply is the transistor voltage 
regulator. It is marked "Power Filter" 
on this schematic. In other sets, you'll 
find the same circuit called "Capaci- 
tance Multiplier ". 

This type of circuit is very fast - 
acting. It can hold the dc output volt- 
age so nearly constant that it does act 
as a "filter." (It "regulates" so quickly 
that it takes out the ripple, as all fil- 
ters do.) The "capacitance multiplier" 
name comes from the fact that it mul- 
tiplies the size of the control transis- 
tor's base capacitor, C3. A 50 -µF ca- 
pacitor here will provide as much fil- 
tering as an electrolytic capacitor of 
several thousand microfarads. Regu- 
lator action, of course, comes from 
controlling the emitter -collector cur- 
rent of the upper (series) transistor, 
by varying the base voltage of the 
lower, or control, transistor. 

When you're working on transis- 
tor supplies, look for familiar signs of 

117 V AC 

FULL-WAVE BRIDGE RECT 

power -supply trouble: bends and wig- 
gles in the picture, narrow raster, hum 
in the sound, vertical instability, etc. 
Look for any sign of ripple on the dc 
voltage- supply lines with a scope. 

With these elaborate filters and 
regulator circuits, ripple must be very, 
very small, if not nonexistent. So, if 
you go poking around in the voltage 
supply, say, to a video amplifier or 
sync- separator stage, and find about 
2.5 volts p -p of ripple, look out! 

Other symptoms will be the same. 
In a KCS -153, I had a very odd -look- 
ing raster: only the lower half of the 
screen was covered, with the upper 
part a wild mess of lines. Also, there 
was a slight bending in of the raster 
sides, and a few other symptoms. The 
power transformer was very warm, as 
was the 20 -40 -µF electrolytic (C2) 
on the +140-volt supply. 

The half -wave rectifier was short- 
ed. This applied almost pure ac to the 
electrolytic, which got very hot from 
leakage current. The 1000 -µF input 
filter capacitor on the bridge rectifier 
was almost open. Since the shorted 
rectifier should have supplied the video 
stage, and the low- voltage supply the 
vertical stages, we had a mess. Replac- 
ing the bad parts cleared up the whole 
thing, restoring normal operation. 

Some parts may be hard to get at, 
like the half -wave rectifier. This was 
concealed on the PC board under a 
bracket. Most of the parts are in the 
open, though, and are no harder to 
replace than their counterparts in tube - 
model receivers. 

For a definite check, measure 
voltages and currents, and check the 
ripple voltage on the main dc voltage - 
supply lines. These three tests will 
quickly debug any kind of transistor 
power- supply problems, in television, 
radio or stereo. R -E 

.001 

+ 
IK 3W 

115 V AC 

CIRCUIT 
BREAKER 

.0011 

O O 

+35.5V 
920m A 

3n 5W 

40mA 
+140V 
SOURCE 

C2 
20 /200V 40/ I I200V 

IOK 
3W 

POWER +30V 
FILTER REGULATED 

E _ C 

001 I000µF/ 
5 

I CII 
3.9K 

1 
C3 50/50V 

B 

220E1 

IK 

22K 

FILTER 
DRIVER 

250/ 
50V 

Fig. 2 -RCA circuit regulates +30 -volt supply with fast -acting transistorized "filter." 
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Starlight Scope Sees In The DPK 
Light amplifier gives images a 40,000 times boost 

By ERIC LESLIE 
THE ARMY ELECTRONICS COMMAND 

has revealed details of its Starlight 
Scope, now being effectively used in 
Vietnam. Equipped with this scope -a 
true light amplifier- United States 
forces and allied and Vietnamese units 
equipped by the US can turn the dark- 
est jungle night into greenish daylight. 

During a recent demonstration at 
Fort Monmouth's Hexagon Building, 
press representatives heard movements 
on a darkened auditorium stage. The 
hall was pitch black and you couldn't 
see your hand before your face. But 
looking through the Starlight Scope, a 

jungle night scene sprang into life. 
An American soldier with a 

scope- equipped rifle "captured" a Viet 
Cong guerrilla, while a girl in Vietnam- 
ese costume walked demurely by at 
the rear of the stage. 

The scene was illuminated, but 
the light intensity was much dimmer 
than starlight- darker in fact than a 

foggy midnight. Even heavy overcast, 

said Army specialists, lets enough light 
through for the scope. Under heavy 
jungle cover, luminescence from de- 
caying vegetation -invisible to the 
naked eye -is often enough to illumi- 
nate a scene. 

What is this new device that in 
the words of one foot soldier has 

"taken the night away from Charlie ?" 
We've had night- vision devices before: 
the original Snooperscope was first 
described in this magazine in June. 
1946 (Radio- Craft, page 603). But 
those devices required an infrared 

light source mounted with the scope. 
The "black light" was beamed at the 
target, the Snooperscope picked up the 
reflected light, converted it first to 
electrons, then to visible light on the 
face of a phosphor -coated tube. The 
device was limited in range, bulky and 
heavy: had a narrow field of vision and 
could be discovered by the enemy with 
a simple infrared detector. 

The new instrument is a true 
light amplifier. Its gain of 40,000 pro- 
duces from weak starlight a clear pic- 
ture that looks like a miniature TV 

For betterTV reception 
and better business... 
sell Zenith Wavemagnet Indoor TV Antennas! 

\O/ 
Economy VHF only 
All- Channel Part No. 973 -58. 
Part No. 973.55. 

Exciting Surprises 
for You - 

and Your Family! 
Fun for all! 

Get the details 
at your Zenith 
Distributor's 

Parts Department. 

Make your customers happier ... with 
high -performance Wavemagnet anten- 
nas. Zenith -designed for sensitive TV 
reception in color or B /W. Telescopic 
dipoles, fully adjustable. Six -position 
selector switch for optimum reception 
on each channel. Handsome base of 
high- impact molded styrene. Individual- 
ly packaged for attractive sales display. 

Order Zenith TV Antennas and Accessories 
from your Zenith Distributor. 

BEST YEAR YET TO SELL THE BEST 

Deluxe All- Channel Part No. 973 -56 
Two full -size UHF loops develop high front -to -back 
ratios equal to many outdoor antennas. 

The quality goes in 
before the name goes on 
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The TRUE electronic solution to a 

major problem of engine operation! 

DELTA'S FABULOUS 

MARK 

Only $44.95 ppd. 
In easy -te -build Oeltakito 

Only $29.95 ppd. 

CAPACITIVE DISCHARGE 

IGNITION SYSTEM 
You've read about The Mark Ten in 
Mechanix Illustrated, Popular Mechan- 
ics, Electronics and other publications! 

Now discover for yourself the dramatic im- 
provement in performance of your car, 
camper, jeep, truck, boat - any vehicle! 
Delta's remarkable electronic achievement 
saves on gas, promotes better acceleration, 
gives your car that zip you've always wanted. 
Find out why even Detroit has finally come 
around. In four years of proven reliability. 
Delta's Mark Ten has set new records of 
ignition benefits. No re- wiring! Works on 
literally any type of gasoline engine. 
Why settle for less when you can buy the 
original DELTA Mark Ten, never excelled and 
so unique that a U.S. Patent has been 
granted. 

READY FOR THESE BENEFITS? 

Dramatic Increase in Performance and in 

Fast Acceleration 

Promotes more Complete Combustion 

Points and Plugs last 3 to 10 Times 
Longer 

Up to 20% Mileage Increase (saves gas) 

LITERATURE SENT BY RETURN MAIL 

BETTER YET -ORDER TODAY! 

DELTA PRODUCTS:iNc'. 

P.O. Boo 1141 RE Grand Junction, Colo. 81501 

Enclosed is $ Ship ppd. Ship C.O.D. 

Please send: 
Mark Tens (Deltakitd ) a $29.95 

(12 VOLT POSITIVE OR NEGATIVE GROUND ONLY) 

Mark Tens (Assembled) $44.95 

6 Volt: Negative Ground only. 

12 Positive Ground 
2 Volt: Specify Negative Ground 

par Year Make 

Name 

Address 

City /State Zip 
1 

Starlight scope easily brings out details of 

display on a tube face coated with 
greenish phosphor. 

How is it done? The key words 
are "image intensifier." Two innova- 
tions make this intensifier much more 
effective than anything developed to 
date: cascade amplification and fiber 
optics. The instrument is a three -stage 
light amplifier. 

The faintest light from the target 

tank on the darkest overcast jungle night. 

is focused through an objective lens 
onto a photocathode, which emits 
electrons that strike a phosphor screen 
and produce brighter light (see dia- 
gram).. This light is focused on a sec- 
ond cathode, and the process is re- 
peated with a third. The light on the 
third phosphor screen is viewed 
through an eyepiece. The greenish ap- 
pearance of the screen image is due to 

Rifle- mounted Starlight Scope has a 3" objective lens and I/ -mile effective range. 
e 
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its high- sensitivity phosphor, much like 
that on the face of an oscilloscope 
tube. 

In earlier night- vision instru- 
ments, any attempt at cascading 
would have been impractical, since a 
lens system with usable resolution and 
low distortion at the edges of the field 
of view would have been too long. 
Fiber optics solved that problem. 

Fiber -optic lenses can be placed 
much closer together than can ones of 
ordinary optical glass. Light beams are 
trapped inside individual fibers, and 
designers can construct lenses with al- 
most any desired characteristic. 

Manufacture was further simpli- 
fied by making each light- amplifier 
stage as a module, then joining them 
optically and mechanically to form the 
three -stage scope. 

A solid -state power supply pro- 
vides 45,000 volts to the three units, 
which are connected in series, 15,000 
volts each. So little power is used that 
a 6.75 -volt, heavy -duty mercury bat- 
tery with a life of 72 hours can be 
used. 

Three types used 

Presently, three versions of the 
scope are being issued to military 
forces. The large Night Observation 
Device has a 9" objective lens, a 
range of 1200 meters (about 3/4 

mile), a 9° field of view and an opti- 
cal magnification of 7 times. It weighs 
38 pounds. 

The Crew- Served Weapon Sight 
weighs 16 lb, has a 6" objective lens 
(magnification also 7 times) and a 
5.6° field of vision. It is used on a vari- 
ety of machineguns and light field 
pieces. 

The Small Starlight Scope is in- 
tended for rifle mounting. This scope's 
range is about 400 meters, a little less 
than 1/4 mile. The field of view is wide, 
10.4 °, but the optical magnification is 
only 4 times, with a 3" objective lens. 
It weighs 5.75 lb. 

Developing and getting the new 
devices into soldiers' hands was a tri- 
umph in itself. The Army Electronics 
Command devoted a whole laboratory 
(the Night Vision Lab at Fort Belvoir, 
Va.) to the development, and it was 
rushed through production by an all - 
industry effort in which Raytheon and 
its subsidiary, Machlett Labs, RCA, 
Varo, Electro- Optical Systems and 
ITT participated. Complete units cost 
between $2000 and $5000, depending 
upon their size. 

With the equipment declassified, 
numerous civilian applications appear 
to be in sight. Raytheon believes they 
will be used by law enforcement offi- 
cials, naturalists, behavioral psycholo- 
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Three -stage light intensifier consists of separate but similar modules for each stage 

gists, underwater explorers, marine likely, however, that any tubes will be 
navigators, airline pilots and others available for civilian use while hostili- 
who need to see in the dark. It's un- ties continue. R -E 

...without citizens 
two-way radio 

Sure as fate it's going to happen -the inevitable inconvenien 2e 

on the highway that could turn into a nightmare for someone 
close to you 

Unless, of couse. her car is equipped with citizens two -way 
radio to close the gap between auto and help instantly when 
trouble occ.us. 

To more than a million American families. citizens two -way 
radio already aas become not only a marvelous everyday 

convenience but a vital and irreplace- 
able communications link. It can bring 
a squad car, travel information. a friend- 
ly voice cr a loaf of bread with equal 
facility. Aid for less than the cost of a 

new set of tires. 

Can you think of a better way to pro- 
mote fam ly togetherness or peace of 
mind? 

ELECTRONIC INDUSTRIES ASSOCIATION 
2001 Eye Str.et N. W. Washington, D. C. 20006 Citizens Radio Service Sect on 

Circle 23 on redder's service card 
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"He's a good worker. 
I'd promote him 
right now if he had 
more education 
in electronics:" 

. 

Could they be talking about you? 
You'll miss a lot of opportunities if you try to get along 
in the electronics industry without an advanced edu- 
cation. Many doors will be closed to you, and no 

amount of hard work will open them. 
But you can build a rewarding career if you supple- 

ment your experience with specialized knowledge of 
one of the key areas of electronics. As a specialist, 
you will enjoy security, excellent pay, and the kind of 
future you want for yourself and your family. 

Going back to school isn't easy for a man with a 
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4 
full -time job and family obligations. But CREI Home 
Study Programs make it possible for you to get the 
additional education you need without attending 
classes. You study at home, at your own pace, on 
your own schedule. You study with the assurance that 
what you learn can be applied to the job immediately. 

CREI Programs cover all important areas of elec- 
tronics including communications, radar and sonar, 
even missile and spacecraft guidance. You're sure to 
find a program that fits your career objectives. 
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You're eligible for a CREI Program if you work in elec- 
tronics and have a high school education. Our FREE 
book gives complete information. Airmail postpaid card 
fcr your copy. If card is detached, use coupon at right 
or write: CREI, Dept. 1408G, 3224 16th St., N.W., Wash- 
ington, D.C. 20010. 

Founded 1917 

Accredited Member o/ the National Nome Study Council 

AUGUST 1968 

CREI, Home Study Division 
McGraw -Hill Book Company 
Dept.1408G,3224 Sixteenth Street, N.W. 
Washington, D.C. 20010 

Please send me FREE book describing CREI Programs. I 

am employed in electronics and have a high school education. 

NAMF AGF 

-1 

ADDRESS 

CITY STATF ZIP CODF 

EMPLOYED BY 

TYPE OF PRESENT WORK G.I. BILL 

I am interested in Electronic Engineering Technology 
Space Electronics Nuclear Engineering Technology 

Industrial Electronics for Automation 
Computer Systems Technology 

L J 
APPROVED FOR TRAINING UNDER NEW G.I. BILL 
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Save time and dollars with mobile communications 

By GEORGE WURTSWORTH 

A GOVERNMENT COMMUNICATIONS 
expert recently predicted the market 
for two -way radio at 25 million units. 
That would place a mobile radio in one 
out of every four vehicles in the US. 
The estimate may take years to ma- 
terialize, but the odds that it will are 
favorable. Ten years ago, some 11/2 

million transmitters were licensed. To- 
day the number exceeds 5 million. Mo- 
bile radio, as they say, must be doing 
something right. 

It is -not only for the giants who 
operate complex networks of more 
than 1000 units, but also for the small 
businessman with one rig in the store, 
one in a car. In both cases, two -way 
radio is often a spectacular performer 
when judged on the basis of dollars 
and cents. Manufacturers are armed 
with convincing evidence that two -way 
equipment can pay for itself, and pro- 
vide additional benefits. 

Another important factor is that 
it is easier than ever to obtain a license. 
Thanks to a number of postwar de- 
velopments, the license structure is 
vastly broadened. A scant dozen years 
ago, eligibility was limited to police, 
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fire, taxi, petroleum and a sprinkling 
of other specialized services. 

But in 1958, the FCC introduced 
the Business Radio Service. It extends 
the benefit of two -way radio to any 
legitimate business activity. The same 
year saw the introduction of a new 
Citizens band on 27 MHz, the first prac- 
tical band for US. citizens engaged in 
any lawful business or personal activ- 
ity. Virtually no one is now excluded 
from mobile communications. 

Will it pay? 

To decide whether two -way radio 
can deliver its promise, consider the 
classic arguments. Manufacturers usu- 
ally lead off by citing the twin evils of 
"deadheading" and "backtracking." 
The radio -equipped vehicle in Fig. 1 

makes fewer returns to the shop for 
the next call or instruction. Drivers are 
reassigned new stops while en route, or 
efficiently redeployed for emergencies. 
One hidden benefit is eliminating 
phone calls. It's been shown that the 
accumulated time it takes for a driver 
to find phones, plus the cost of the 
calls, can exceed the cost of a two -way 
system. Then there's the intangible 

benefit of faster service to the customer. 
Whatever the basis -more stops 

per day, fewer miles traveled, less gas- 
oline consumed -two -way radio is a 
success because it's a moneymaker. 
Some users figure they reduce vehicle 
mileage by 35 %; others calculate that 
three vehicles do the work of four. 
But a rough, overall estimate is that, 
for systems of all sizes, an average 
20% saving may be realized in operat- 
ing costs for the user. 

To see how this looks on paper, 
consider a sample situation worked 
out by Kaar (Fig. 2) for a system 
based on four vehicles and a base sta- 
tion. It's estimated that two -way ra- 
dio could reduce daily operating costs 
by 10 %, or $24.10 per day. The cost 
of the radio system is slightly more 
than $1000. Kaar estimates this is car- 
ried over a 5 -year period, but during 
that time there would be a net savings 
each day of $22.81 over a non -radio 
system. The company also reports 
that most businesses expect radio 
equipment to pay for itself within the 
first year of operation. 

So if two -way radio holds possi- 
bilities, the next step is scanning the 
services and arriving at certain deci- 
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STARTED IN 2 -WAY RADIO 
lions to balance cost and performance. 
Consider the major options confront- 
ing a prospective user of mobile radio. 

The medium is broadly grouped 
under an FCC division of "Safety and 
Special Radio Services," which regu- 
lates police, fire, aviation, marine and 
a multitude of other familiar users. 
Unless the newcomer is already in one 
of those classes, he can narrow down 
his choice to two divisions: the Indus- 
trial and Citizen Radio Services. If you 
can find your special business activity 
in the chart of Industrial Radio Ser- 
vices in Fig. 3, it's probably the one 
used by others in your field. Anyone 
not fitting into a special group can be 
covered by the Business Radio Service, 
a subsection in the broader category of 
the Industrial Radio Service. 

The second class to consider is the 
Citizens Radio Service, or CB. It is 
governed by a completely different set 
of rules, but shares certain features 
with the Industrial service. The princi- 
pal similarity is frequency. As charted 
in Fig. 4, there are three major fre- 
quency bands for mobile operation: 
two vhf bands (low and high) and a 
uhf band. CB is assigned portions of 
the low and uhf bands. What are some 
of the important differences? 

CB vs. Industrial radio 

The choice between these services 
by the small businessman is determined 
by cost, range and amount of inter- 
ference. Consider, first, CB's merits 
and disabilities. Leading the list is ini- 
tial cost; CB equipment is generally 
priced at somewhat over $100 for a 
typical unit. A mobile whip costs about 
$15, a base station antenna about $25. 
The license form is extremely simple 
to fill out and equipment installation 
may be done by anyone. There are no 
engineering calculations to offer in evi- 
dence to the commission, no significant 
antenna restrictions other than a 20- 
foot- height rule over a natural or man- 
made formation. The simplicity and 
low cost of CB help account for the 
fact that it's now the FCC's largest sin- 
gle division, with some 1 million li- 
censees throughout the country. 

On the other hand, CB is defined 
as a short -range service. With restrict- 
ed antenna height and low input pow- 

b 

Fig. 1- Installation of two -tvay radio in a vehicle can eliminate problems of "dead- 
heading" and "backtracking." Part a shows costly return trips between stops of vehi- 
cle without two -way radio. Radio -equipped vehicle b travels same route economically. 

Savings Estimate For Two -Way Radio 

Gross savings on radio -equipped units 

Est. Hourly Avg. No. Avg. Cost Estimated Gross 
Cost to Op. Hours Operate Efficiency Savings 
Inc. Salary Used All Units Increase Per 
of Operator Per Day Per Day W/Radio Day 

No. Type 
1 Stn. Wagon 6.00 8 $48 10% 4.80 
1 Jeep 6.00 s $48 10% 4.80 
2 Pickups 6.00 10 $120 10% 12.00 

Anticipated savings through direct communications 
(Telephone calls eliminated) 2.50 

Total gross savings per day $24.10 

COST OF RADIO SYSTEM 

Captial investment: 
1 Base- station unit at $219.90 219.90 
4 Mobile units at $192.90 each 771.60 

Accessories: 

Base -station antenna, w /cable (1 at $46.05) 46.05 
Paging speaker kit (2 at $15.00 each) 30.00 
Other: Special crystals at $5.90 per pair 29.50 

Total capital investment $1097.05 
Amortized cost per month (5 -year life -60 months) 18.28 
Maintenance contract (optional) -after first 2 years guarantee 10.00 
Total cost of system per month 28.28 
Daily expense for system at 22 workdays per month 1.29 

Net daily savings with radio 22.81 
Pay off time (days): 1097.05 

48 
22.81, 

Most industrial users estimate savings at from 10% to 30 %. You should project in- 
creased efficiency in your own operation in terms of time saved: i.e., 10% of 10 -hr 
day as 1 hr, 5% of 10-hr day as 30 min. 

Fig. 2- Manufacturer's estimate of savings for small businessman adding mobile radio. 
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Industrial Radio Services 

Name 

Power radio service 

Petroleum radio service 

Forest products radio service 

Motion picture radio service 

Relay press radio service 

Special industrial radio service 

Business radio service 

Manufacturers radio service 

Industrial radio location service 

Telephone maintenance radio 
service 

Remarks 

For public utilities in emergency and routine 
maintenance of electrical service. 

For petroleum and natural gas industry. 

Private timber and logging companies. 

For motion picture companies on location. 

For newspapers and press associations. 

For use in farming, heavy construction, mining, 
fuel oil companies, ready -mix concrete firms. 

For any lawful commercial activity, educational, 
philanthropic, clerical hospital, clinical and 
medical organizations. 

For materials handling, plant security and pro- 
duction control. 

For persons who need radio to establish a posi- 
tion, distance or direction by radiolocation de- 
vices (excluding navigation). 

For common carriers. 

Fig. 3- Serrices available for industry, as in Vol. 5, "FCC Rules and Regulations.' 

Name 

Low band 

High band 

UHF 

Major 2 -Way Radio Bands 

Freq. 

25-50 MHz 

136 -174 MHz 

450 -470 MHz 

Max. Power (RF Input, Watts) 

500 -Industrial; 5- Citizens Class D 

600 -Industrial 

600Industrìal; 60- Citizens Class A 

Fig. 4- Although maximum potter is shown in this chart of two -way radio bands, trans 
?flitter wattage is generally lower in Industrial Radio Service to prevent interference. 

50 OHM 
ANTENNA 

ISOLATION 
CAPACITOR 

AGO N0.1 

er, operating range averages l0 miles 
between base and mobile stations. 
CB's second potential liability is inter- 
ference levels. Although all two -way 
services operate on a shared- frequency 
basis, the sheer number of personal us- 
ers on CB aggravates the problem. It is 
especially true during evenings and 
weekends. Since interference tends to 
wane during regular business hours, 
many commercial activities can be 
conducted on CB with no other limit 
than that of operating range. 

Several of these disadvantages 
may be overcome by choosing the In- 
dustrial category or Business Radio 
Service. Higher power and antenna 
height are available to boost range, 
often to a 50 -mile radius. Traffic on 
business channels tends to be less than 
on CB, and transmissions are generally 
shorter. These benefits, however, must 
he weighed against the higher cost of 
what is considered a more professional 
type of two -way service. 

Moreover, equipment must ad- 
here to tighter technical specifications 
(and appear on an approved FCC 
list). This factor, plus higher input 
power, boosts equipment price to 
about two to four times that of CB 
gear. And the initial filing of an appli- 
cation in the industrial category will 
almost certainly require assistance 
from professionals familiar with its re- 
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Fig. 6- Johnson Messenger 205 ($189.50) has set frequency. 

quirements. You may need a construc- 
tion permit, services of a surveyor (to 
pinpoint antenna location) and a field 
study to determine frequency and pow- 
er with regard to other stations operat- 
ing in the immediate area. 

To investigate CB and the Indus- 
trial Radio Service in great technical 
detail, a good place to begin is with a 
copy of the rules. Both sets of regu- 
lations are available from the Super- 
intendent of Documents, Government 
Printing Office, Washington, D.C. 
20402. For CB, order a copy of "Vol- 
ume VI, FCC rules and Regulations." 
The cost is $1.25. For the Industrial 
Radio Service, order "Volume V, FCC 
Rules and Regulations." Price is $2.50. 

If you want to examine applica- 
tion forms for either service, they're 
available, free, from the FCC. A phone 
call to the nearest field office will do, 
or address a request to: Federal Com- 
munications Commission, Washington, 
D.C. 20554. The CB application is 
"Form 505 "; the Industrial application 
is "Form 400." You'll find that CB 
appears on both forms. It's Form 505, 
however, which covers the important 
Class D band (27 MHz), where virtu- 
ally all CB operation occurs. The 
amount of activity on CB's Class A 
(uhf) is negligible due to higher fre- 
quency and costly equipment. 

CB and Business Radio 
equipment (AM Type) 

These two categories represent 
the lowest -cost approach to two -way 
radio. Several factors scale down 
prices. One is low transmitter power: 
5 watts for CB and about 5 to 15 watts 
for the Business band. Low frequency 
is another factor, since both services 
may operate in the low band. Low fre- 
quencies eliminate multiplier stages 
and critical circuits needed for higher 
bands. Further, CB and BRS may op- 
erate with A3, or amplitude modula- 
tion. Most other two -way services are 
FM, for which equipment becomes 
more elaborate. To illustrate a typical 
low -power CB or BRS unit, a block 
diagram of a Johnson Messenger 205 
appears in Fig. 5. Priced at $189.50, it 
may be specified for Business opera- 

Fig. 7 -Solid -state Karr Skyhawk II ($199.95, with 6 crystals). 

tion at an assigned frequency between 
25 and 50 MHz. In its CB version, the 
set would operate on one of CB's 23 
channels in the 27 -MHz region. 

The block diagram of Fig. 5 il- 
lustrates basic features common to 
much low -cost gear. The set is a trans- 
ceiver in that audio stages are shared 
between receiver (for loudspeaker 
output) and transmitter (for AM 
modulation). Circuitry is solid -state 
throughout to form a compact, self - 
contained package that fits under a 
dashboard. A squelch circuit silences 
the speaker except when in incoming 
carrier trips open the audio stages. 
The receiver section, along the top, is 
a single- conversion type of superhetero- 
dyne circuit. 

A significant difference between a 
low -cost CB and a BRS set is the num- 
ber of channels. The BRS user may be 
assigned a single frequency in the low 
band which requires no channel selec- 
tor (Fig. 6). The CB unit, however, is 
generally a multichannel transceiver 
with a manual switch that selects up to 
23 channels assigned to the 27 -MHz 
band of frequencies. 

Although sets are offered in ver- 
sions of from 1 to 23 channels, recent 
rules changes suggest the set should 
have more than one channel. To re- 
duce interference, the FCC has set 

aside seven channels (9 -14, 23) for 
interstation units (of different call 
signs). The business user should avoid 
these channels since they tend to have 
highest activity. Yet, the multichannel 
rig permits switching to those chan- 
nels for emergency calls, route in- 
structions or other instances where 
contact with other stations (outside 
his system) is desirable. An example of 
such a transceiver is the Kaar Sky - 
hawk, shown in Fig. 7. It has a 23- 
channel selector switch, and may be 
ordered with any number of crystals 
up to that number. 

High adjacent -channel selectivity 
in this set is achieved by a dual- conver- 
sion receiver, and ignition noise is 
minimized by a series -type impulse lim- 
iter. As in most solid -state CB trans- 
ceivers, this model operates directly 
from a car's 12 -volt battery, or as a 
base station with the addition of an ac 
adapter to the unit. 

Industrial and FM gear 

If the business user wishes to step 
up in rf power and range, he confronts 
the other class of two -way equipment: 
Industrial FM radio. This category is 
higher in price and circuit complexity. 
Higher- frequency FM circuitry means 
significantly more stages in both trans- 

Fig. 8 -RCA's Super- Series FM transceiver. Main housing (top) will mount in trunk. 
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Fig. 9- Dashboard mounting of RCA 
Super- Series units. Control head is at left. 

Fig. 10 -Two -way FM base stations are 
often self- contained, like this RCA model. 

Fig 1I- Motorola's HT Handle -Talkie 
provides highly mobile communications. 

Fïg 12- Comco's Ultra Basecom is a uhf 

mitter and receiver sections. Tighter 
frequency tolerances and electronic 
protection against accidental overload 
assume importance. A recent narrow- 
ing of FM modulation standards, from 
15-kHz deviation to 5 kHz to conserve 
spectrum space, calls for more critical 
design. Elaborate crystal filters in ear- 
ly i.f. stages are used to assure good 
adjacent- channel selectivity and resis- 
tance to receiver desensitization. Con- 
sider some typical examples of two - 
way FM equipment. 

One of RCA's Super- Series is 
shown in Fig. 8. Note that it is divided 
into separate cabinets: a main housing 
containing most receiver and transmit- 
ter circuitry, a control head and sepa- 
rate speaker. By physically dividing 
components, it is easier to mount the 
main housing in a car trunk or truck 
cab and operate remotely at the dash- 
board through the control head. Cov- 
ers on the main housing strip off for 
servicing and internal circuitry in this 
model is modularized. 

Although the set is transistorized, 
an exception may be the transmitter 
output stage. To obtain high ouput 
power in some models, the transmitter 
utilizes tubes. They are, however, in- 
stant -heat types which require no fila- 
ment warmup so that transmission is 
virtually instantaneous from a cold 
start. 

The RCA Super -Series is pack- 
aged in a variety of transmitter output 
powers for mobile use: 50 and 100 
watts on the low band, from 30 to 
100 watts in the high band, and 15 to 
60 watts on uhf. Price range for these 
mobile units is $600 to $900, depend- 
ing on model and accessories. How the 
unit might mount at the dashboard is 
shown in Fig. 9. The base station is 
often housed in a single, self -con- 
tained transceiver that can fit on a 
desktop (Fig. 10). 

Two of Motorola's entries in the 
industrial field are the MOCOM and 
MOTRAC lines. The MOCOM, aimed 
at the small businessman, features a 
small, self- contained, solid -state FM 
transceiver. Output power is 5 watts. 
(MOTRAC is the high -power line, 
with cabinetry that divides into main 
housing, speaker and control head.) 

One versatile unit is Motorola's 
HT Handie- Talkie. As shown in Fig. 
11, it is a portable set that can be car- 
ried to the job for on -site communica- 
tions. This 32 -ounce unit will operate 
in any of the three major mobile bands 
and intercommunicate with any other 
FM set within range. Output power of 
these sets ranges up to 2 watts, de- 
pending on the band. More recently, 
the company introduced the PT400, 
a portable unit that puts out 10 watts 

desk -top station with 20 -25 watts output. in the " high band while suspended 
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Fig. 13 -G -E's Royal Executive FM 
transceiver operates in low or high bands. 

from a shoulder strap. It can also slide 
into a dashboard rack and double as a 
mobile unit, using the vehicle's exter- 
nally mounted whip antenna. 

Comco's Ultra Basecom (Fig. 
12) is a uhf desk -top station with 20- 
25 watts output. It can be operated in. 
Industrial, Business and CB (Class A). 

General Electric aims its Royal 
Executive toward the businessman. It's 
built as a one -piece set (Fig. 13) and 
operates at 50 watts in the low band, 
35 watts in the high band. Inside the 
set, receiver and transmitter are di- 
vided into separate plug -in modules. 
Since they're interchangeable from 
mobile to mobile, one set serves as 
spares for the rest of the mobile sys- 
tem. A complete two -way system can 

( continued on page 70) 

Fig. 14 -Comco 37' base -station antenna 
(30 MHz) rated for 500 watts operation. 
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Eavesdrop On AircraIt, Fire & Police 
By LEN BUCKWALTER 

HEARING POLICE, FIRE, AIRCRAFT 
and a multitude of other two -way ra- 
dio services once required costly, spe- 
cialized equipment. But the current 
crop of communications receivers 
sharply changes the picture. Now it's 
possible to monitor the bands on a 
range of equipment that's wide enough 
to suit anyone from the casual listener 
to the serious professional. 

One reason for the upswing is 
that two -way services have all but 
abandoned their original sites in the 
medium- and high- frequency bands be- 
low 30 MHz. Pressures of a shrinking 
spectrum have driven them to wider 
regions of vhf and uhf. Thus the tradi- 
tional short -wave receiver, which rare- 
ly tunes above 30 MHz, is becoming 
increasingly .barren of two -way radio 
communications. It's still possible to 
eavesdrop on a fishing boat between 2 
and 3 MHz, or hear long -haul aircraft 
on hf bands, but conventional short- 
wave bands are now largely populated 
by international broadcasters and 
transoceanic common carriers. The 
new equipment enables the listener to 
follow radio's upward shift. 

Cost is another reason for rising 
popularity of communications receiv- 
ers. With sharp price reductions in 
high- frequency transistors, the new 
equipment often exploits inexpensive 
solid -state circuitry. The starting point 
appears to have been the introduction 
of the inexpensive FM broadcast por- 
table with coverage of 88 to 108 MHz. 
Since much two -way activity is, not 
only FM, but situated just above and 
below the FM broadcast band, it was 
only a matter of time before front 
ends were retuned to cover communi- 
cations frequencies. 

There are more listening oppor- 
tunities on the bands than ever before. 
The FCC now licenses over 5 million 

users of two -way radio, and the medi- 
um is growing at a remarkable rate. 
Even the marine band, long a resident 
of 2 -3 MHz, is partially relocating to 
vhf (approximately 150 MHz) to re- 
lieve congestion and interférence. 
Many of the larger cities have already 
shifted their public- safety services to 
the higher bands; the smaller towns are 
following this shift. 

Why listen? 

The earliest user of the vhf re- 
ceiver was the two-way operator him- 
self. Look into the offices at a commer- 
cial airport and chances are there'll be 
a "monitor" on the shelf tuned to the 
company frequency. This ability to 
monitor radio traffic has been widely 
adopted by people who have some link 
to a communications activity. Auxil- 
iary police, volunteer firemen and pri- 
vate pilots, for example, use the re- 
ceivers to gain direct access to their 
area of interest. Boat owners hear vhf 
marine forecasts or monitor profes- 
sional captains to discover where the 
fish are biting. Thus the equipment is 
attractive if an activity on the air co- 
incides with an existing interest. 

Promise of excitement is another 
lure. Eavesdropping on police or fire- 
men may provide the fascination 
sought by the short -wave listener on 
lower bands. Listening on vhf, it 
should be noted, usually brings rou- 
tine traffic with only an occasional 
emergency. One interesting frequency 
is in the aircraft band (approximately 
120 MHz), where persistent listening 
has snared pilots being led out of a 
dangerous situation by an air -traffic 
controller. Nevertheless, even hum- 
drum communications on the band 
could prove interesting to rocking - 
chair pilots. 

Is it legal? This question confronts 
any prospective purchaser of a receiv- 

Monitor police, fire, aircraft and other two -way bands with the latest equipment 
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MAJOR COMMUNICATIONS BANDS 

Frequency (MHz) Name Remarks 

25 -50 Low Band (VHF) Most types of two -way ser- 
vices, Citizens class D. 

108 -135 Aircraft (VHF) All types of aircraft, airports, 
ground control. 

150 -175 High Band (VHF) Most types of two -way services, 
new marine VHF band, con- 
tinuous weather reports. 

450-470 UHF Most types of two -way services, 
Citizens class A 

Fig. 1 -Chart shows principal two -way bands. 

CONTINUOUS WEATHER REPORTS ON VHF (162.55 MHz) 

Atlantic City 
Boston 
Brownsville 
Charleston 
Chicago 
Cleveland 
Corpus Christi 
Galveston 

Hartford 
Honolulu 
Jacksonville 
Kansas City 
Lake Charles 
Los Angeles 
Miami 
New Orleans 

New York 
Norfolk 
Portland 
Providence 
San Francisco 
Seattle 
Tampa 
Washington 

Fig. 2- Cities broadcasting continuous weather information on vhf. 

MAJOR SERVICES ON VHF COMMUNICATIONS BANDS 

SERVICE BAND WHO ITS FOR 

Aviation Aircraft, airports, air traffic control 

Public Safety Local governments, police, fire, highway 
maintenance, forestry -conservation, spe- 
cial emergency (hospital, ambulance, phy- 
sicians, disaster relief, school buses, beach 
patrols), state guards. 

Industrial 
Power 
Petroleum 
Forest Products 
Motion Picture 
Relay Press 
Special Industrial 

Business Radio 

Manufacturers 

Industrial Radio- 
location 

Telephone Maintenance 

Public utilities 
Petroleum and natural gas industry. 
Timber and logging industry 
Movie companies 'on location'. 
Newspapers and press associations 
Farming, heavy construction, mining, fuel 
oil, ready -mix concrete. 

Any lawful commercial activity, education- 
al, philanthropic, church, hospital, clinical 
and medical organizations. 

Materials handling, plant security, produc- 
tion control. 
Determining position, distance or direction 
by radiolocation devices (excluding navi- 
gation). 
Common Carriers 

Land Transportation Railroads, taxicabs. automobile emergency, 
motor carriers 

Citizens For any lawful business or personal activi- 
ty requiring two -way communications. 

Fig. 3 -Chart of services on two -way bands. 
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er that can monitor police bands. It is 
generally believed there are no FCC 
restrictions on owning and operating 
such equipment; the commission is 
mainly concerned with transmitting 
gear. There is a Federal regulation, 
however, which relates to "secrecy of 
communications." It states that any- 
one hearing information over the air 
may not disclose it to a third party. 
This applies to transmissions not 
broadcast to the general public. 

An important legal restriction 
may occur on the local level. Most 
states place no limits on listening at 
home to public- safety services (like 
police). Several states, however, have 
statutes which prevent such listening 
while in a car. When police arrived on 
the scene of a recent bank robbery in 
New York City, they discovered a por- 
table receiver tuned to their frequency. 
Whether the robbers, if caught, can be 
prosecuted for operating the set is still 
an interesting legal question. 

The bands 

There are numerous routes to vhf 
bands. Equipment is packaged in sev- 
eral formats; frequency coverage is 
variable, and operating features differ. 
None of the popular equipment covers 
every two -way frequency and some in- 
clude AM or FM broadcast. Before 
examining these differences, consider 
the services and how they're allocated 
by the FCC. It can help avoid the 
problem, for example, of buying a 
"police" receiver, then discovering that 
it's designed for the wrong band in a 
particular listening area. 

As Fig. 1 shows, there are four 
major bands for two -way communica- 
tions. A particular service may be as- 
signed almost anywhere in these bands. 
One exception is aviation: air traffic in 
this country is conducted mostly be- 
tween 108 -135 MHz. Another excep- 
tion is the newly added marine band at 
the lower end of 150 -175 MHz. Here 
a'so are found government stations 
that broadcast weather reports contin- 
uously. All the stations operate on 
162.55 MHz and are located in the 
cities listed in Fig. 2. (Most are now 
on the air; several should be complet- 
ed this summer.) Their signals should 
he within range of anyone located on 
any of the three coasts or in the Great 
Lakes region. 

Highest activity is in the two vhf 
mobile bands popularly known as the 
low band and high band. It is usually 
not possible, as mentioned earlier, to 
pinpoint a particular service on a spe- 
cific frequency or even band. The mo- 
bile radio licensee is assigned frequen- 
cy and band on an availability basis. It 
is possible, though, to judge which 
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band a specific service is using in a giv- 

en area by estimating the antenna 
length used by units in that service. If 
a police car in your area has a whip 
that measures about 6 to 8 feet, chanc- 
es are it is operating in the low band. 
Services using high -band frequencies 
usually have a whip about 11/2' long 
mounted in the center of the car roof. 
A uhf antenna is a stubby wire just a 

few inches in height and is normally 
located atop the vehicle. 

In general, police and fire are 
concentrated in the high band, espe- 
cially in larger cities. The uhf band is 

less populated, but there is a trend to- 
ward these higher frequencies as lower 
bands become crowded. So, choosing 
the right bands will require some in- 
vestigation, with mobile antenna 
length providing one valuable clue. 
The major services that can be heard 
on communications bands are listed in 
the chart of Fig. 3. 

Receiver categories 

It's possible to group communica- 
tions receivers into three general class- 
es. One is the monitor type. It usually 
carries the highest price tag and in- 
cludes the most advanced circuitry. A 
second classification is the vhf por- 
table, a carry -about receiver. The por- 
table may include a nonrelated band, 
such as AM broadcast, to increase its 
usefulness to the casual listener. The 
final approach to the upper bands is 

the converter. It's an add -on device 
which must play through a convention- 
al AM broadcast receiver. Consider 
examples in each category and what 
they offer. 

Monitor. Among the profession- 
al monitors is the Sonar FR -105 shown 
in Fig. 4. It is aimed primarily at the 
user of two -way radio who needs a 
receive -only function. Tuning is done 
with a six -position crystal selector 
switch. The receiver contains a dual - 
conversion circuit with dual FM limit- 
ers. At $140, a receiver of this design 
is strictly for professional use in a spe- 
cific two -way system and is not intend- 
ed for casual listening. 

Sonar, however, does offer one 
model that could appeal to the general 
listener. It's the FR -101 (Fig. 5), 
which covers the low band from 25 -50 
MHz (a similar model covers the high 
band). A key feature is that the re- 
ceiver is continuously tunable over the 
band. There is also an option for one 
receiving crystal, switchable at the 
front panel. Thus you can choose a 
specific frequency of interest in the 
band for precision control of at least 
one channel. With this kind of receiv- 
er, a volunteer fireman might obtain a 
crystal on his firehouse frequency, but 
also eavesdrop on neighboring towns. 

AUCiUb1 IY6ö 

Circuits are solid -state and operation 
may be mobile with 12 volts dc. 

The kit builder hasn't been over- 
looked either. Allied Radio offers mon- 
itor receivers in both low- and high - 
band versions for the vhf listener. 
Each is a tube circuit, with the low - 
band model pictured in Fig. 6. The 
sets are continuously tunable through 
their respective bands and differ main- 
ly in front ends. (Only the high -band 
model contains an rf stage.) Both 
front ends, incidentally, are preassem- 
bled and aligned at the factory to elim- 
inate the problem of constructing tricky 
vhf tuned circuits. There are two i.f. 

stages on 10 MHz followed by a ratio 
detector for FM reception. 

An example of a mobile monitor 
is the Lafayette PB -150 illustrated in 
Fig. 7. This model covers the high 
band, with another model for low - 
band operation. A mounting bracket is 

supplied for under -dash mounting and 
the power source is 12 volts dc. Al- 
though the receiver circuit is single 
conversion, four IC's provide a total of 
20 transistors in the i.f. amplifier. Fre- 
quency coverage is continuous 
throughout the band, and one crystal 
may be installed for fixed- frequency 
reception on any one channel. If a 

crystal is ordered, instructions are giv- 
en in the manual for peaking the crys- 
tal oscillator circuit for maximum per- 
formance on the chosen frequency. 

The receivers described so far 
share a common feature: they're re- 
stricted to a single band. Band switch- 
ing, common on lower- frequency re 
ceivers, is difficult due to the wide fre- 
quency spread between vhf bands and 
the critical behavior of above -30 -MHz 
signals. Yet, multiband vhf models are 
becoming increasingly available. 

Dual front ends 

The technical problem may be 
solved by the receiver layout shown in 

Fig. 8. Completely independent front 
ends are used for tuning high- and low - 
band vhf. Each tuner has a separate 
antenna connection at the rear of the 
chassis. Aside from frequency cover- 
age, the tuners also differ in the crystal 
oscillator stage: the high -band section 
requires an additional multiplier stage 
to produce sufficiently high output at 
the operating frequency. Both front 
ends feed-a common i.f. strip and au- 
dio section. 

A mobile monitor just introduced 
is the Squire- Sanders Ultra- Monitor 
(Fig. 9) that allows simultaneous re- 
ception on two or more channels in 
one or two bands. Six frequencies are 
pushbutton -selected from either the 
30-50 -MHz band or the 152 -174 -MHz 
band. A number of stations can be re- 
ceived at the same time by actuating 

Fig. 4 -Sonar FR -105 is a solid -state 
monitor receiver for professional use on 
six crystal- controlled frequencies. $140. 

Fig. 5 -Sonar FR -101 is a tunable moni- 
tor with one receiving crystal. One model 
is for low band, another covers high band. 

Fig. 6- Allied's Knight KG -220 is a vhf 
monitor in kit form. Two models cover 
low and high bands. Continuous tuning. 

Fig. 7- Lafayette PB-150 operates on 12 

volts dc car battery. Continuous tuning 
or one crystal -controlled channel. $70. 

Lafayette PE -175 contains two separate 
front ends (see Fig. 8), which cover 30- 

50 MHz and 152 -174 MHz. Price is $100. 
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TAPE REC 152 -174 MHz ANT 30 -50 MHz ANT 

CRYSTAL 

HIGH BAND FRONT END 

LOW BAND FRONT END/ 

SOCKET \ O n 
cTAL ® 

o 
o 

o 
o 

o 

0 n o 
ei.cDXTAL 
CRYSTAL 
SOCKET O 

o 
1 

o 

0 
o 

o 
o rZ 

TUNING CAPACITORS 

V-17 ICI7r 
SQUELCH VOLUME 

POWER OFF 
TUNING SELECTOR 

Fig. 8- Separate front ends on Lafayette's PE -175 permit low- and high -band coverage. 

several buttons at once. In addition to 
provisions for 12 volts dc and ac line 
operation, it can be operated as a por- 
table unit with an accessory nickel - 
cadmium battery. 

Thus the first category, the moni- 
tor receiver, generally means a set with 
coverage exclusively on one or more 
vhf bands. The monitor may be mo- 
bile- mounted or serve as a tabletop 
model. Since solid -state construction is 
common, sets often operate on either 
dc or house current (with an extra ac 
adapter in some cases). There are 
enough tuning options- continuous or 
crystal control -to satisfy nearly any 
monitoring application. 

Regency manufactures a 24 -tran- 

sistor "Monitoradio" (Fig. 10), that 
can receive up to six channels if all 
crystals are installed. The monitor op- 
erates on ac or dc, and an emergency 
battery pack activates automatically 
if 117 Vac power fails. An optional kit 
provides a tone alarm function that 
turns on the monitor when it receives 
an alerting signal of two sequential 
tones of the right frequency. 

A final example of this category 
is the Hallicrafters Civic Patrol. It is a 
series of single -band transistor sets 
with continuous tuning for house -cur- 
rent operation. The 30-50 -MHz mod- 
el is pictured in Fig. 11; the others are 
the same except for coverage: aircraft 
signals (108 -135 MHz) and high 

band (152 -174 MHz) reception. 
Vhf portable. Sets in this category 

include a variety of hand -carried mod- 
els, usually with self- contained batter- 
ies. Typically they have a telescoping 
whip, although some may also connect 
to an external antenna for improving 
range. One set in this category is simi- 
lar to the larger monitor receivers in 
that it functions solely on vhf. Halli- 
crafters' Portamon series, for example, 
is a line of three models (Fig. 12) for 
coverage on any of the three major vhf 
bands. Each model is continuously tun- 
able through one band. 

Multiple -band models 

The Sonar Sentry uses a some- 
what different approach in its portable 
series. As shown in Fig. 13, the set is 
actually a two -band receiver. The sec- 
ond band is standard broadcast. Fur- 
ther, vhf tuning is limited by two crys- 
tals, which may be switched to receive 
two vhf channels. Since continuous 
tuning is not provided, the set is in- 
tended, not for casual vhf listening, but 
mainly for use with an existing two - 
way system (where it could serve as a 
paging receiver). 

One of the most versatile porta- 
bles now available is the Nova -Tech 
five -band Action receiver (Fig. 14). 
The single model simultaneously cov- 
ers low band, from 30-50 MHz, and 
high band, from 150 -175 MHz. It also 
includes the marine band and other 
short -wave frequencies (1.5 -4.5 
MHz), as well as standard broadcast 
and weather frequencies below 400 
kHz. The two vhf bands permit moni- 
toring police and fire broadcasts in 
various towns without regard to their 
allocation in high or low bands. 

Another feature is a mode switch 
that allows a choice of AM or FM re- 
ception. (Although most vhf services 
utilize FM, a few use AM.) For avia- 
tion enthusiasts, a second Nova -Tech 
model, the Pilot II, substitutes aircraft 
(108 -136 MHz) for the low and high 
bands of the Action set. 

Converters. The final category 
(Fig. 15) is a device that has enjoyed 
wide popularity among mobile hams 

Fig. 9- Squire- Sanders Ultra -Monitor 
FM receiver can monitor six frequencies 
on low or high band. Fixed or portable. 
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Fig. 10- Regency Monitoradio receives 
up to six crystal- controlled channels. 
If ac power fails, battery is activated. 

Fig. 11- Hallicrafters Civic Patrol receiv- 
er. Models cover low, high and aircraft 
bands. Continuous tuning. Price is $50. 
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as a simple method for tuning high fre- 
quencies on a regular car receiver. The 
converter is an add -on device that mix- 
es the incoming vhf and heterodynes it 
down to the broadcast band. The car 
radio handles it as a regular broadcast 
signal. Most converters operate 
through a portable or home AM radio 
(Fig. 16), as well as the car receiver. 

Demodulating an FM signal on 
an AM radio is solved by slope detec- 
tion. By tuning the AM set so the in- 
coming signal lies on the slope of the 
set's i.f. response curve, frequency de- 
viation is converted to voltage swings 
approximately those of AM signals. 

Converters are offered in two 
types. The simpler is the crystal -con- 
trolled version that generates a local 
signal, say, 1500 kHz removed from 
the incoming vhf signal. As local oscil- 
lator and air signals mix in the con- 
verter, the 1500 -kHz difference is ap- 
plied to the broadcast- coverage set. 
The BC receiver is tuned to 1500 kHz 
(usually by presetting one of the ra- 
dio's pushbuttons). This system, which 
uses the BC receiver as an i.f. amplifi- 
er, is low -cost since the converter 
needs no tracking or continuously vari- 
able tuning circuits. The least expen- 
sive converters include no rf amplifier 
and contain little more than a transis- 
tor oscillator and mixer. 

More sensitive units may use a 
three -transistor front end for im- 
proved performance. In any of these 
converters, the desired vhf must be 
known and a suitable crystal ordered 
from the manufacturer. It's possible in 
these units to tune the BC dial over its 
full span (about 1 MHz) and pick up 
vhf signals that lie adjacent to the fre- 
quency nominally selected by the crys- 
tal. For this reason, the BC receiver is 
sometimes termed a "variable i.f." 

The other converter type is the 
tunable model. Equipped with a more 
elaborate front end, it contains tuning 
circuits that can track a complete vhf. 
band. Converter output is fixed at a 
constant frequency (1500 kHz, for ex- 
ample) and the BC receiver is tuned 
to that value. The tunable converter, 
therefore, provides wider frequency 
coverage than the crystal -controlled 

models that are available. 
Since communications services 

operate on vhf, their signals are mainly 
propagated line -of- sight. Range is thus 
influenced by the horizon, transmitter 
power and antenna height. The servic- 
es may transmit upwards of 500 watts 
at a base station and 50 watts from 
mobile units. It's difficult to predict re- 
ceiving distance but, as a rule of thumb, 
you could pickup signals up to a range 
of about 50 miles. 

Antenna selection 

For mobile receivers, the car's 
regular BC antenna might also serve 
for vhf reception (with a suitable 
switch between BC and vhf). If the 
low band is tuned (30 -50 MHz), 
the whip is extended to full length. For 
high -band reception, the whip should 
be telescoped down to about 11/2'. Al- 
ternatively, separate vhf whip anten- 
nas are available for coverage of each 
band of the converter. 

If a mobile receiver is brought 
into the home, a length of hookup wire 
may be inserted directly into the coax 
connector to serve as the antenna. For 
low band, use a 6' length; for high 
band, about 11/2' will serve. Both an- 
tennas should be run vertically to 
agree with the antenna polarization 
used at the transmitters. 

Much greater range is usually 
possible by installing an outdoor low - 
or high -band antenna, with coaxial 
cable lead -in. Appropriate antennas 
are available with ground planes and 
other designs. 

Most portable vhf sets operate 
with a built -in telescoping antenna. 
The manufacturer usually recom- 
mends full length for low band, and 
about 11/2' for high band. High -band 
reception is quite sensitive to whip 
length, but it's easily possible to adjust 
length manually for strongest received 
signals. The converters follow the 
same general approaches described 
above with one exception. These units 
are usually provided with a built -in 
switch that changes over the car's an- 
tenna to the converter input during 
mobile operation. R -E 

Buyer's Guide to Receivers for Eavesdroppers 

Allied Radio Corp., 100 N. Western Ave., Chicago, III. 60680 
Burstein -Applebee, 3199 Mercier St., Kansas City, Mo. 64111 
Hallicrafters, 600 Hicks Road, Rolling Meadows, Ill. 60006 
Lafayette Radio Co., 111 Jericho Turnpike, Syosset, L.I., N.Y. 11791 
Nova Tech Inc., 630 Meyer Lane, Redondo Beach, Calif. 90278 
Olson Electronics, Inc. 260 S. Forge St., Akron, Ohio 44308 
Peterson Radio Co., Inc. 2800 W. Broadway, Council Bluffs, Iowa 51501 
Radio Shack, 2727 West 7th St., Fort Worth, Texas 76107 
Regency Electronics Inc., 7900 Pendleton Pike, Indianapolis, Ind. 46226 
Sonar Radio Corp., 73 Wortman Ave., Brooklyn, N.Y. 11207 
Squires- Sanders, Inc., Martinsville Rd., Liberty Corner, N.J. 
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Fig. 12 -Halli- 
crafters Portamon 
series also covers 
three major vhf 
bands and is porta- 
ble. Has continu- 
ous tuning. $40. 

Fig. 13 -Sonar 
Sentry is crystal 
controlled on two 
channels in vhf 
band. Includes 
broadcast recep- 
tion. Price $40 

Fig. 14- Nova -Tech l`Action "receiver is 
5 -band portable covering low, high, ma- 
rine /shortwave and beacon /weather. 

Figs. 15, 16- Peterson Radio MC -1 
mobile converter (left) enables car 
radio to receive either low- or high -band 
vhf (2 crystals). Price $30. At right is 

model PRM vhf converter that will 

operate through a broadcast receiver 
when placed nearby. Two channels. 
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r;2 
Part I -Build a low-cost electronic tattle -tale 

that tells all about your car's lighting system 

COMPUTERIZE YOUR CAR LIGHTS 
By R. M. MARSTON 

HOW WOULD YOU LIKE A MINIATURE 
computer built into your car to keep 
a permanent check on your lighting 
systems? A computer that will tell you 
automatically if any of your car lamps 
have burned out, or if you've forgotten 
to switch your lights on at night, or to 
turn them off at dawn? And how would 
you like it if you could have such a 
computer for as little as $20? 

If you're not yet sold, consider 
the following: Throughout the world, 
an average of 15% of all automobiles 
are being driven with defective light- 
ing systems. Thousands of people are 
killed each year in night- driving acci- 
dents caused through faulty tail lamps, 
side lamps, stop lamps and turn indi- 
cators. Prosecutions resulting from 
lighting defects run into the hundreds 
of thousands each year. 

The computer system described 
here detects virtually all lighting faults. 
Building it to suit your car can be a lot 
of fun. When it's built, it could save 
you from a heavy fine. It could even 
save your life. 

Lamp -failure detection 

The basic principle of lamp -fail- 
ure detection is quite simple, and is il- 
lustrated in Fig. 1 -a. Circuit operation 
relies on the fact that the forward volt- 
age developed across a heavily con- 
ducting silicon junction, such as diode 
Dl or D2, is about 800 mV to 900 mV, 
while the forward voltage developed 
across a conducting germanium junc- 
tion, such as the emitter -base junctions 
of Q1 -Q3, is only 250 mV to 300 mV. 

Let's follow the action of this cir- 
cuit, assuming that all lamps are in 
good order. When switch Si is closed, 
the +12-volt supply is connected to 
the circuit. Current flows through lamp 
LP1 via D1, through LP2 via D2, and 
both of these lamps come on. A for- 
ward voltage of about 900 mV is de- 
veloped across D1, and is applied via 
R2 to the base of Ql. Since Ql is a ger- 

Fig. 1 -Basic light- failure and warning 
system. Circuit a is for cars with positive - 
ground batteries, b for negative ground. 
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uranium transistor, any forward volt- 
age greater than about 250 mV drives 
it on. If the value of R2 has been cho- 
sen right, the forward voltage of D1 
will be enough to saturate Q1 so its 
collector goes to -12 volts. Similarly, 
the D2 forward voltage drives Q2 to 
saturation, and its collector goes to 
-12 volts. 

Transistor Q3 has its base held at 
-12 volts via R7, so, in the absence of 
an input signal, this transistor is cut off 
and LP3, a warning lamp mounted on 
the car's dashboard, is off also. Since 
the collectors of both Q1 and Q2 are 
at -12 volts, no forward bias is ap- 
plied to Q3's base via D3 or D4 and 
R8 under the conditions outlined 
above. Thus, when LP1 and LP2 are 
working correctly, LP3 stays off. 

Suppose next that LP1 burns out. 
No current flows through D1, so no 
forward voltage is developed across it. 
Transistor Ql's base is therefore 
clamped to the -12 -volt line via R1 
and R2, and Ql is cut off. Under this 
condition, transistor Q3's base is con- 

01 -D4 =SILICON DIODES 
al- 03. GERMANIUM 

nected to ground via R3, D4 and R8, 
and, if the values of R3 and R8 have 
been chosen correctly, Q3 is driven 
into saturation and LP3 switches on, 
indicating the failure of one of the 
lamps. Lamp LP2 operates in the nor- 
mal way. As D4's cathode goes posi- 
tive relative to Q2's collector, D3 is 
reverse -biased and prevents changes in 
Q l's collector potential from affecting 
Q2's collector potential. 

Although this circuit is very sim- 
ple, it uses the same techniques that 
are used in full -size digital computers. 
Transistors Q1 and Q2 are used as digi- 
tal inverter switches, and are either full 
ON or full OFF. Transistor Q3 acts as 
a digital switch that is operated in the 
OR logic mode by gate diodes D3 and 
D4. 

This system can be expanded to 
operate from any number of lamps by 
simply wiring a D1- R1- R2 -Q1 -R3 
circuit to each bulb and connecting its 
Ql collector to R8 via a gate diode 
such as D4. In the circuit, R8 is a safe- 
ty resistor to keep the base current of 
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Q3 within safe limits in the event of 
more than one lamp burning out. 

The circuit of Fig. 1 -a is designed 
to work with a positive -ground light- 
ing system. If your car is fitted with a 
negative ground, you can adapt the 
circuit by reversing the polarity of all 
diodes and replacing all npn transis- 
tors with pnp types, as in Fig. 1 -b. The 
same rules apply to the rest of the cir- 
cuits in this article, so from now on 
we'll discuss only positive -ground sys- 
tems, and assume that you will modify 
to negative ground if necessary. 

One other point: About 1 volt is 

lost across D1 and D2 when the circuit 
is operating, so there is some loss in 
lamp brightness. With a 12 -volt sys- 
tem the loss is very slight and can be 
ignored. With a 6 -volt system the loss 
is more significant, but still not enough 
to worry about. 

Lamp failure detector systems 

A typical car lighting system is 
shown in simplified form in Fig. 2. 
Flasher and brake light systems are in- 
operative until the ignition switch is 
closed. There are, ignoring the head- 

Fig. 2 -The four main automotive lighting circuits monitored by the computer. 
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LPI = L.H. SIDE PARK LIGHT 
LP2 =R.H. SIDE PARK LIGHT 
LP3 =L.H. TAIL LIGHT 
LP4 =R.H. TAIL LIGHT 
LP5= LICENSE PLATE LIGHT 
LP6= LICENSE PLATE LIGHT 
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light circuits, four main circuits in the 
system: 

No. of lamps in parallel 
Main Circuit 6 
Brake Circuit 2 
Flasher (left) 2 
Flasher (right) 2 

Thus, most cars have a total of at 
least 12 external lamps, not counting 
the headlights, and all these should be 
monitored by the detector system. 
There is no need to monitor the head- 
lights because you can see their beams 
from the driver's seat and will usually 
be aware of a Iamp failure as soon as 
it occurs. (Drivers along bright city 
streets may not notice headlamp faiI- 

LP4 P5 LP6 LP7 P8P9 10 LP I I 

@)1 
12 

LP7 = L.H. BRAKE LIGHT 
LP8 = R.H. BRAKE LIGHT 
LP9 = L.H. FLASHER (FRONT) 
LPIO = L.H. FLASHER (TAIL) 
LPII R.H. FLASHER (FRONT) 
LPI2 R.N. = FLASHER (TAIL) 
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ure for some time.) 
No two car models seem to have 

identical lighting systems, though most 
of them are similar to that in Fig. 2. 
What we'll do now, therefore, is de- 
scribe a lamp -failure detector system 
to suit Fig. 2, and leave it to you to 
modify this to suit your car, after 
checking out your wiring system in 
the manufacturer's handbook. 

Fig. 3 shows the full circuit need- 
ed to monitor all the lamps shown in 
the basic lighting system of Fig. 2. A 
total of 16 transistors is used. In spite 
of its apparent complexity, the cir- 
cuit is really very simple since it actu- 
ally comprises only two basic circuits 
and a lot of duplication. 

Each lamp in the system is wired 
to a simple DlR1R13Q1R25D13 
type of electronic "switch," which 
forms one of the two basic circuits. 
The second basic circuit is the R37 
R41Q13D25 gate section, which 
drives the LP13 dash -panel lamp. 
There is one of these gate sections to 
each of the four main lamp circuits in 

DI ì( 

-12 VOLTS 

the system -main lighting, brake, 
flasher (left) and flasher (right). Thus, 
if you have more (or fewer) lamps or 
main -lamp circuits in your particular 
car, you simply add (or take away) 
an electronic "switch" circuit for each 
lamp, and a gate section for each main - 
lamp circuit. 

Actual component values are not 
critical in this circuit, and the follow- 
ing is a guide to component selection: 

D1 D12: These must be silicon 
rectifiers. Most car lamps (other than 
headlamps) have wattage ratings be- 
tween 6 and 36 watts, so that in a 12- 
volt system operating currents are be- 
tween 0.5 and 3 amps. Thus, in most 
cases these rectifiers can be low -volt- 
age, 3 -amp types. Check lamp watt- 
ages before selecting these components 
and increase the current ratings of the 

rectifiers if necessary. 
Q1 Q12: These can be any npn 

small -signal of germanium transistors 
with a current gain greater than 20 and 
reasonably low leakage currents. 
Most, but not all, npn silicon transis- 
tors will work in this circuit as well, 
but, if you decide to use silicon types, 
check that each transistor will switch 
hard on (saturate) with an emitter 
base voltage of less than 700 mV, and 
that at least 900 m V is developed 
across each DI-type rectifier under op- 
erating conditions. (A differential volt- 
age of at least 200 mV is needed for 
correct circuit operation.) I have used 
both silicon and germanium transistors 
in versions of the circuit with equal 
success. 

Q13 Q16: Any npn transistor 
with a current gain greater than 20 and 

Fig. 3 -The circuit used to monitor the twelve automotive lamps in Fig. 2. The 
monitor is not nearly as complex as this circuit makes it appear because it con- 
sists of only two very simple circuits -each of which is duplicated four times. 
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an ( ,nx) rating of 500 mA or greater 
will do here. Germanium transistors 
are preferred, but not essential. 

D13 -D24: Any general - purpose 
silicon diodes. 

R1 -R12: 270 ohms if Q1 -Q12 are 
germanium: 470 ohms if silicon. 1 /10 
watt or greater. 

R13 -R24: 220 ohms, 1/10 watt 
or greater. 

R25 -R36: 470 ohms; 1/2 watt. 
R37 -R40: 470 ohms, 1/10 watt 

or greater. 
R41 -R44: 120 ohms, 1 watt. 
D25 -D28: silicon or germanium 

rectifier with forward -current rating 
greater than 300 mA. 

LP13 (dash lamp) : 12 volts, 1.2 
watts (100 mA) . 

The above notes apply specifically 
to 12 -volt positive -ground systems. In 
6 -volt systems, Q13 to Q16 should have 
minimum current gains of 40, and 
LP13 should be a 4.5- or 5 -volt bulb 
with an operating current of less than 
300 mA. No other component changes 
are needed. In negative- ground sys- 

-12 V 

terns, replace all transistors with pnp 
types, and reverse all diode polarities. 

In use, the dash -panel warning 
lamp lights only when a light fails to 
come on when it is supposed to. In 
other words, if you have a burned -out 
tail lamp, the dash light won't indicate 
the fault until the light switch is turned 
on. All main circuits operate indepen- 
dently, i.e., if a brake light is burned 
out, the fault will show up on the warn- 
ing lamp as soon as the brake pedal is 
pressed (assuming that the ignition 
is turned on), even if the main light 
switch is not turned on at the same 
time. Many foreign cars have the igni- 
tion switch connected ahead of the 
brake switch, and the ignition switch 
must be on for the brake lights to oper- 
ate correctly. 

In effect, the simple computer 
system described above is constantly 
fed with two input questions, automat- 
ically figures out a logical answer, and 
passes that answer on to the driver. 
The questions are: `'Has the driver de- 
cided to switch any of the lamps on ? 
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03* 

R89E 
(27051) 

R20 
22011 
I/IOW 

R 32 
47012 i 
1/2 W 

ID209E 

R 38 
: 47011 

1/10W 

D9* 

Q14* 
D26 T 

300 MA 
9E OR 

GREATER 

R 42 
12011 
Iw 

R99E 
(27011) 

R21 
22011 
I/IO W 

Q9 * 
e 

' 
LP9 

D I09E 

R109E 
(27051) 

R22 
22011 
I/low 

FLASHER 

R39 
47012 
1/10W 

and "Have the right lamps come on ?" 
If the answer to both questions is "yes" 
or "no," the computer figures that ev- 
erything is all right and just keeps qui- 
et. If the answer to the first question is 
"yes," but to the second it is "no," the 
computer decides that something has 
gone wrong and then gives the driver 
a visual "nudge." 

Note that in the above case the com- 
puter has to work on a decision made 
by the driver, the weakest of links in 
all accident chains. Think how much 
more useful the computer would be if 
we could give it a "brain" of its own, 
so that instead of accepting the driver's 
decisions about what lights should be 
on or off, it could decide these ques- 
tions for itself and give the driver a 
nudge if he hasn't come to the same 
decisions. 

Such a "brain" can in fact be 
built quite simply, using only seven 
transistors. For lack of a better name, 
I'll call the brain a Lighting Mode/ 
Driving Mode Correlator. This is de- 
scribed next month. To Be Continued 
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Trouble Shooting TV Detector Diodes 
Helpful hints for understanding and testing solid -state diodes 

By MATTHEW MANDL 
CONTRIBUTING EDITOR 

SOLID -STATE DIODES PLAY AN IMPOR- 
tant part in the detection systems of 
black- and -white and color receivers. 
Because of their two -terminal simplic- 
ity one might expect to have little 
trouble with these miniature units, yet 
they often develop open circuits or 
changes in characteristics that seriously 
affect picture quality or sound. Testing 
a diode is almost as easy as measuring 

a resistor's ohmic value, but local- 
izing a faulty diode or the troubles 
contributed by associated circuitry re- 
quires a little knowledge of diode 
function and characteristics and pos- 
sible effects of circuit deficiencies. 

Diode identification 

Diode symbol and unit identifica- 
tion is often confusing because of the 
methods that have been used to depict 
them. The basic symbol (Fig. 1 -a), for 

ANODE 

CATHODE 

17V 
AC 

u 

a b 

CATHODE,f 
END 

d e * CATHODE CONNECTED TO STUD. 
RECTIFIERS WITH "R" SUFFIX HAVE 
ANODE CONNECTED TO STUD. 

Fig. 1-All ordinary diodes used as detectors and rectifiers are indicated by symbol 
at a. Arrows in b show direction of current flow in rectifier and detector circuits. 
Silicon diodes in power supplies are usually shaped like those in c with the diode 
symbol identifying the elements. Tiny glass, ceramic and epoxy packaged diodes may 
identify the cathode end and type number with colored bands as in drawings d and e. 

TO SOUND I.F. AMPL /LIMITER 
Fig. 3- Typical video detector and 1 
sound -takeoff circuit used in a b -w TV. 

FROM VIDEO 1N295 
I. F. AMPL 

VID DET 

600 
pF 

4f 
li 

LI L2 

4+N 
3.9pF 

4.5 MHz SOUND 

TAKE -OFF TRANS 

L5 
OQQ, 

470g 

B+ 

4.7pF 6.$pF' 2.7pF 

L6 

33pF 

600µ H 

TO PIX TUBE 

1 /2I01Z8 
VIDEO 
AMPL 6K 

130V 125V 

46 

instance, often has a plus sign at the 
cathode side and the actual unit itself 
may be so marked. Don't liken this to 
the cathode of a tube that emits elec- 
trons and has a negative polarity. In- 
stead, think of the diode cathode end 
as that part which is connected to the 
plus end of the electrolytic capacitors 
in power supplies. This will tie in with 
the plus marking of the diode. 

Electrons flow into the cathode of 
the diode and out from the anode, as 
shown in the half -wave power supply 

Fig. 2- Simple diode tester checks diode 
quality and identifies elements. Complete 
details of how to perform test are in text. 

Fig. 4- Composite video signal as seen 
on an oscilloscope whose sweep oscillator 
is set to show three horizontal lines. 
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s 

in Fig. 1 -b. The diode conducts on posi- 
tive half- cycles of the transformer volt- 
age. Electron flow is in the direction 
shown by the arrows and provides dc 
of the polarity indicated. 

The silicon -type diodes used in 
power supplies usually have a housing 
like one of those in Fig. 1 -c. The diode 
symbol may be printed on the case to 
help identify the leads, or the cathode 
may be marked with a plus sign. 

Lower -current and small-signal 
silicon and germanium diodes used in 
detectors are usually shaped like those 
in Figs. 1 -d and 1 -c. A band at one end 
identifies the cathode. Additional color 
bands near the cathode end (Fig. 1 -e) 
identify the diode type. The initial 
bands at the top identify the significant 
figures and the bottom band indi- 
cates the letter. Since the prefix "1N" 
indicates a solid -state diode this is not 
a part of the color code. The code is as 
follows: 

Black 
Brown 
Red 
Orange 
Yellow 
Green 
Blue 
Violet 
Gray 
White 

o 

3 

4 
5 
6 
7 
8 
9 

Thus, if we have four bands and 
the colors (in proper sequence) are yel- 
low, yellow, green and red, the unit is 
a 1N445B diode. The "iN" is under- 
stood, the yellow bands represent 4's, 
the green band is 5, and the right -most 
band is the letter band, and hence. 
being red, is B. 

Testing diodes 

When a positive voltage is applied 
to the anode and a negative voltage to 
the cathode, a diode is forward- biased, 
and its internal resistance is low. 
Most diodes have a resistance of about 
1,500 ohms when forward -biased. With 
reverse bias (negative ohmmeter lead 
to the anode and plus to the cathode) 
internal resistance is high (above 500; 
000 ohms). Thus, if an ohmmeter 
check gives no reading in either direc- 
tion the unit is open. A low resistance 
in both directions shows that the diode 
is defective. 

If you need to identify the cathode 
and anode ends of a diode, don't de- 
pend on ohmmeter leads for polarity 
identification. In some vom's the bat- 
tery polarity does not conform to the 
black- negative and red -positive meter 
leads. A better system is to mount the 
parts shown in Fig. 2 on a small panel, 
and pencil in the diode symbol at the 
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test points, with the cathode side to- 
ward the minus terminal. With a diode 
placed across the terminals correctly, 
voltage appears across the resistor. 
With the diode reversed, no reading is 
obtained on the meter. 

In addition to identifying termi- 
nals, the tester will also show defective 
diodes. A full battery- voltage reading 
for either way the diode is placed 
across the terminals, or no reading in 
either direction indicates a defective 
diode is under test. 

Video detectors 

A typical video detector for 
black- and -white tube -type sets is 
shown in Fig. 3. The circuit is from the 
Westinghouse V -2490 chassis. A defec- 
tive detector diode can cause total loss 
of picture or a washed -out picture. 
Sound also will be affected because the 
detector must mix the sound and pic- 
ture i.f. signals to produce the 4.5 -MHz 
sound i.f. signal. 

In- circuit testing of the crystal is 
difficult, because of the shunting effect 
of the 3900 -ohm detector load resistor. 
A scope can be used to see if the com- 
posite video signal appears at the grid. 
The pattern obtained should appear 
approximately as shown in Fig. 4, de- 

forms a 4.5 -MHz trap to keep this sig- 
nal from getting to the picture tube. 
If interference patterns are present in 
the picture as shown in Fig. 6, the fault 
will be a misadjusted sound -takeoff 
trap and not the fault of the diode de- 
tector. Try trap adjustments before 
checking out the diode detector cir- 
cuitry in the receiver. 

When replacing the detector diode 
in transistor receivers, keep all power 
off to avoid transistor damage. With 
solid -state diodes, as with transistors, 
avoid prolonged exposure to the heat 
of the soldering iron. Clean all termi- 
nals first and solder the connections as 
quickly as possible. 

Color TV pix and sound detection 

In color sets the sound -trapping 
circuitry must be more effective than 
in black- and -white sets, and a separate 
sound detector is usually used to pre- 
vent an abnormal decrease in the 
sound i.f. signal. Thus, in color sets we 
find two detector diodes, one for the 
video and the other for the sound, as 
shown for the Admiral H10 color TV 
receiver in Fig. 7. 

Hence, while a defective detector 
in a black- and -white receiver affects 
both picture and sound, in a color set 
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Fig. 5 -Video detector and sound takeoff in 

pending on the settings of the scope 
controls. Either a 60 -Hz or 15,750 - 
Hz rate will produce the pattern. 

In transistor TV sets, the various 
bias voltages will also be present in the 
video detector in addition to the recti- 
fied video carrier signals, as shown in 
Fig. 5. Hence, voltages should be 
checked before suspecting the diode 
detector because incorrect values will 
affect detection. Again, in- circuit test- 
ing should not be attempted. If voltages 
check out all right and no video signal 
is present at the detector output, try a 
new diode. 

Note the sound takeoff in the 
emitter circuit of the video amplifier. 
As also shown in Fig. 3, the takeoff also 

the Motorola TS -458 solid -state TV. 

Fig. 6- Misadjusted sound trap permits 
the i.f. sound carrier to enter the video 
amplifier and interfere with picture 
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Fig. 7 -Color television receivers employ separate circuits for video and sound 
detection. Either circuit may fail without affecting the other's performance. 

either the sound alone or only the pic- 
ture could be lost. In Fig. 7 the 
sound detector circuit taps the network 
composed of the series circuit C324 
and the 12 -µH inductor (L309). If the 
capacitor shorts, plate voltage is im- 
pressed across the sound detector diode 
and the inductor. Both units will be 
damaged and sound output lost. With 
a short on the third i.f. amplifier plate, 
picture too is lost. If the sound detector 
diode alone fails, however, only the 
sound is affected. Scope patterns again 
are useful for checking for signals at 
the output of each diode detector. 

Failure of both picture and sound 
calls for a check of the 6JC6 and the 
i.f. stages preceding it. It is unlikely 
that both the video and sound detector 
diodes would become defective at the 
same time, but this has happened on 
rare occasions and should not be over- 
looked. In one such instance the sound . 
was still missing after the diodes had' 
been replaced; the new sound diode it- 
self was defective. A quick check of 
new diodes with the tester of Fig. 2 
might save you some trouble. It will 
never hurt to locate a bad "new" diode 
before you install it. 

FROM 4.5 MHz SOUND 

I.F. AMPL 

FM detection 

Solid -state receivers usually use a 
ratio detector (Fig. 8) to demodulate 
the sound. Some tube sets use this sys- 
tem instead of the more popular 
gated -beam FM detector. Good ratio - 
detector performance depends on 
fairly well- matched diodes. The 
greater the differences in diode charac- 
teristics, the higher the distortion and 
lower the maximum audio output volt- 
age. If one diode opens or shorts, of 
course, loss of sound or very severe 
distortion results. If one of the ratio - 
detector diodes fails, replace both with 
a matched pair. 

In the ratio -detector system, 
short -duration static bursts are elim- 
inated by the electrolytic capacitor (1- 
10 µF) shown in Fig. 8. Since no high 
dc voltages are used in the detector sys- 
tem, little trouble will be experienced 
with shorted units. On occasion, how- 
ever, leakages develop in the capacitors 
during the aging process (or because of 
slight manufacturing defects) and stat- 
ic will be heard from the FM sound. A 
leakage check of the capacitors bridg- 
ing the diodes will localize this fault. 
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Fig. 8 -Ratio detector for TV sound is 
used in nearly all solid -state TV sets 
and but a few late tube -type models. 
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tical circuits. 

The output from the FM detector 
is fed through a de- emphasis network 
to the volume control. If intermittent 
high -pitched whistles and overaccent- 
ed high notes are present, the series re- 
sistor and shunting capacitor of the de- 
emphasis network should be checked 
for a change in component value. 

Sweep phase detector 

A circuit that calls for a more 
critically matched pair of diodes is the 
horizontal phase- detector system. A 
typical circuit is shown in Fig. 9. Poorly 
matched diodes here will make hori- 
zontal hold adjustments more critical 
than usual. If either diode becomes de- 
fective, horizontal sweep is unstable. 

With solid -state circuitry it is gen- 
erally felt that, because of the low volt- 
ages present, fewer troubles occur. Ac- 
tually, however, circuit capacitors also 
have low voltage ratings and hence 
troubles may occur as often as in high- 
er- voltage tube -type circuits. In partic- 
ular, check the coupling capacitor be- 
tween the sync separator and the phase - 
detector diodes. Even a small leakage 
here can upset horizontal phasing and 
cause sync lock -in troubles. Before re- 
placing suspected diodes, observe the 
waveform at the output of the horizon- 
tal oscillator, because the latter may be 
defective and contributing to trouble 
symptoms in the set. 

If the waveform shown in Fig. 10 
is present at the output of the horizon- 
tal oscillator, sweep signals are being 
generated. If sync stability can't be ob- 
tained, however, the sweep signal may 
not be locked in properly by the phase - 
detector system. If voltages are normal 
at the sync separator stage, replace the 
phase- detector diode. Some phase -de- 
tector diodes come as a package unit 
containing factory- matched diodes. 
Separate diodes can, of course, be used 
if their forward resistance is closely 
matched in value. R -E 

Fig. l0 -A typical waveform developed 
by a TV horizontal sweep oscillator, 
indicating generation of sweep signals. 
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SHORTWAVE -Your Ear On The World 
Tune in international news ... language lessons ... propaganda . . . 

By CHARLES J. VLAHOS 

SHORT -WAVE RADIO HAS BEEN BRIDGING 

distances between continents-elec- 
tronically-for decades. The popular- 
ity of short -wave listening (SWL) 
continues to grow as greater numbers 
of low -cost, quality receivers are mar- 
keted, and interest in other nations 
develops. 

Today, some 3000 short -wave sta- 
tions beam their broadcasts to the 
world. Operating at powers up to 500 
kW, they fill the airwaves around the 
clock with a variety of programs that 
will suit anyone's taste. 

At the right frequency and time 
you can hear Hanoi's interpretation of 
the war news from Vietnam. Twist the 
dial to another frequency and you'll 
hear world news reports from Swit- 
zerland-a different viewpoint from 
the American press and Hanoi. Take 
the trouble to learn Morse code and 
you can monitor press broadcasts while 
news services are receiving them. 

Interested in propaganda? Radio 
Moscow, Radio Peking, Havana or 
East Berlin will provide all you want. 
Their broadcasts are slanted to give 
their viewpoint, not only on world af- 
fairs, but on how they feel people 
should live and govern themselves. 

Many stations offer language 
courses. Tune in Radio Tokyo twice a 
week for a course called "Let's Talk 
Japanese," specifically slanted to Eng- 
lish- speaking audiences. You can listen 
to a talk on West Indian wrestling, 
guided tours of foreign lands, folk mu- 
sic and opera. You'll find much of the 
SW programing is in English- particu- 
larly broadcasts beamed to the States. 

For those with a spirit of adven- 
ture, there's excitement, too, in SWL. 
Hundreds of SWL'ers heard the dis- 
tress call of the Andrea Doria when 
she went down off the New England 
coast in 1956. Police, fire and marine 
calls, airport control towers, govern- 
ment stations -all are within range of 
many short -wave receivers. 

Then there's amateur radio. Ama- 
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teur or ham radio stations are operated 
by private citizens in more than 250 
countries. Amateurs talk to other ama- 
teur operators for personal pleasure or 
for experimentation. Listening to their 
chatter can be informative and edu- 
cational. Commercial business transac- 
tions are not permitted over ham 
bands. 

Logging stations 

But there's more to SWL than 
keeping your ear to a loudspeaker. Ex- 
perienced listeners record what they 
hear. Log records can be set up in va- 
rious ways. Typically, the arrangement 
includes columns for the date, time, 
call (station), frequency, quality of 
reception and remarks. 

Reception quality is often logged 
with the SINPO code (signal strength, 
interference, noise, propagation dis- 
turbance and overall merit), which 
rates reception from 5 (excellent) to 
1 (very poor). 

Logging is a complete record of 
the signals heard at the SWL'er's sta- 
tion. Like a ship's log, it should be 
comprehensive and well organized - 
what you heard over your receiver. A 
log book can be an invaluable aid in 
your search for rare DX (distant sta- 
tions), and can serve as a guide to 
quickly locate favorite stations. 

In addition to logging, SWL'ers 
collect verification reports from SW 
stations. These highly prized confirma- 
tion reports are called QSL cards. To 
obtain a QSL card, the listener must 
of course first hear the station and log 
program details. This information is 
then sent to the station so it can check 
the report against its transmitting rec- 
ord. 

What should you include in the 
report? Deutsche Welle (Germany 
Radio) asks that you submit at least 
these details: 1. Date and time of re- 
ception in Greenwich Mean Time, or 
your local time. 2. Frequency in kHz, 
MHz and /or meter band. 3. Program 
details that cover at least 10 minutes 
of broadcasting time. 4. Language of 

transmissions. 5. Quality of transmis- 
sion. 6. Description of your receiver 
and antenna. 

Most international broadcasting 
stations don't require return postage, 
but your best bet is to include an In- 
ternational Reply Coupon, obtainable 
at any post office. 

Short -wave receivers 

Receivers are often designed for 
reception only on certain types of 
broadcasting -such as two -way busi- 
ness radio or amateur -band receivers. 
A "short" wave is less than 187 me- 
ters, crest to crest, compared to about 
200 -550 meters for standard broad- 
cast waves. 

There are 14 international and 
domestic short -wave bands. The least 
expensive receivers cover three or more 
of these bands, and often include the 
AM or standard broadcast band and 
sometimes FM. The better receiver 
models offer continuous coverage 
from 550 kHz to 30 MHz, and usually 
designate this coverage in frequency 
rather than radio wavelengths. When 
wavelength is known, frequency can 
be determined by the formula f = 
300 /A, where À = the wavelength in 
meters and f = frequency in mega- 
hertz. 

A short -wave band, say 25 me- 
ters, covers wavelengths that vary less 
than 1 meter (25.05 -25.7) , or from 
11.7- 11.975 MHz. Thus the 25 -meter 
band covers frequencies in this 11- 
MHz range on the receiver dial. Short- 
wave bands will be discussed later in 
more detail. 

First, let's look at some of the cri- 
teria that determine the quality of a 
receiver. Selectivity, sensitivity, stabil- 
ity and image rejection are a few -all, 
of course, are related to selling price. 
Expensive models offer the best of each 
of these characteristics. 

Selectivity means just that: the 
inherent ability of a receiver to select a 
particular station from a crowded fre- 
quency band and reject all others ad- 
jacent to it. A receiver's overall selec- 
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Fig. 1-Typical receiver selectivity curve. 
Bandwidth is usually given for points 
on these curves where signal attenua- 
tion is 6 dB and 60 dB down. See text 
for an explanation of the voltage scale. 

tivity depends on the selectivity of its 
individually tuned circuits. In super- 
heterodyne receivers, this selectivity is 
achieved in the i.f. amplifiers, and the 
higher the Q of these circuits (and 
their corresponding sharp resonance 
curves) , the greater the selectivity. 

Figure 1 shows a typical selectiv- 
ity curve for a quality receiver. Al- 
though manufacturers seldom supply 
these curves, when two or more band- 
width figures are provided for receiver 
functions (AM, CW, SSB) the approx- 
imate shape factor of the curves can be 
determined. 

Bandwidth figures are usually 
stated for the points on the selectivity 
curve where signal attenuation is 6 dB 
and 60 dB down. Shape factor is deter- 

Facts About the Map 

Short wave bands are shown in 
megahertz for the listener's local 
standard time. The map applies 
only to listeners in the continental 
U.S., and is broken down for read- 
ers in the EAST and WEST. Ex- 
ample: A Chicago listener wanting 
to tune in Formosa this winter at 
10 p.m. should check the EAST 
row in the Far East block and try 
the 15 -MHz band. Predictions are 
for the best band, but at any time 
reception may be equally good 
one or two bands above or below 
the band shown. Where two bands 
are given in a time period, a sharp 
transition occurs within the 4- 
hour period. 
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mined by dividing the former into the 
latter. Thus, for the curve shown in 
Fig. 1, bandwidth at -6 dB and -60 
dB is 5 kHz and 15 kHz, respectively, 
and the shape factor is 3. 

The voltage scale also shown in 
Fig. 1 indicates the ratio of signal 
strength off resonance to signal 
strength at resonance to provide con- 
stant output. 

When your receiver has a narrow 
selectivity curve, it's clear you'll have 
less interference from adjacent sta- 
tions. But the bandwidth at -6 dB 
must be wide enough to pass AM sig- 
nal sidebands or fidelity will be poor. 
With the aid of crystal and mechanical 
filters, receiver selectivity can be made 
very sharp for code and phone recep- 
tion where fidelity is not so important. 
Many quality receivers can be varied 
in selectivity on all functions with va- 
riable selectivity filters. 

Sensitivity determines how well a 
receiver responds to weak signals. 
When a signal originates from a dis- 

tant transmitter, its strength is greatly 
diminished by the time it reaches your 
listening station -sometimes to a few 
hundredths of a trillionth of a watt. 
Your receiver must be able to pick up 
such signals and amplify them over the 
receiver's internal noise. 

Specifications for sensitivity are 
given in microvolts in relation to the 
signal -to -noise ratio. That is, the in- 
put signal necessary to give an output 
signal at a specified ratio above the 
set's noise. A figure of about 5 to 6 µV 
at 10 dB S/N is an acceptable sensi- 
tivity level, although it's not spectacu- 
lar. A microvolt value cannot be given 
for the entire frequency range of a 
receiver, since sensitivity varies from 
one band to another, and from the 
low side of the dial to the high. 

A method for testing sensitivity 
is to turn on the set with the antenna 
attached. Turn off the avc and set 
the antenna trimmer to maximum re- 
sponse. Listen for background noise as 
you rotate the dial. Then disconnect 

World Map To Best 

Best Bonds for Stations Transmitting from 

WEST COAST U.S A. 
LOCAL TIME 

SEASON 

12 A M. 

To 

4 A.M. 

4 A.M. 

TO 

8 A.M. 

8 A.M. 

TO 

NOON 

NOON 

TO 

4 P.M. 

4 P.M. 

TO 

8 P.M. 

8 P.M. 

TO 

12 P.M. 

SUMMER East 11 9 11 17 17 15 

1968 West 

FALL East 11 11 17 21 21 17 

1968 West 

WINTER East 7 21 21 21 

196869 West 

Best Bonds for Stations Transmitting from 

EASTERN U S.A. 
LOCAL TIME 12 A.M. 4 A.M. 8 A.M. NOON 4 P.M. 8 P.M. 

TO TO TO TO TO TO 
SEASON 4 A.M. 8 A.M. NOON 4 P.M. 8 P.M. 12 P.M. 

SOMMER East 

1968 West 9 11 17 17 17 15 

FALL East 

1968 West 11 15 17 21 17 IS 
WINTER East 

196869 West 7 11 21 21 11 7 

Best Bonds for Stations unwitting fr m 

CENTRAL & SOUTH AMERICA 

LOCAL TIME 12 A.M. 4 A.M. 8 A.M. NOON 4 I.M. 8 P.M. 

TO TO TO TO TO TO 

SEASON 4 A.M. 8 A.M. NOON 4 P.M. 8 P.M. 12 P.M 

SUMMER East 15 11 17 17 17 15 

1968 West 11 IS 17 17 17 15 

FALL East IS IS 17 17 17 15 

1968 West 15 17 17. 17 17 17 

WINTER East 9 El 17 17 17 15 

196869 West 9 17 17 17 IS 11 

orne 

Bogota 

RADIO -ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


the antenna and check for inherent 
noise. With the volume turned up, 
some low -level noise is acceptable. 

Also look for an rf gain control. 
If there is one, you have an added fea- 
ture to help prevent overloading by 
strong signals. 

Another criterion of a good re- 
ceiver is stability. This refers to the 
frequency stability of a receiver, or its 
ability to prevent a tuned signal from 
creeping along the dial. Stability is 
gained through sound electrical and 
mechanical design, and all manufac- 
turers do their best to achieve it. 

One way to check stability is to 
set the receiver at some known fre- 
quency standard (such as WWV, at 
2.5, 5, 10, 15, 20 or 25 MHz) . Let the 
receiver warm up, and after 30 min - 
utes or so (if it is a tube set), it should 
cling pretty close to WWV. 

Image rejection is still another 
important receiver characteristic. The 
high- frequency oscillator of a super- 
heterodyne can produce the receiver's 

Short Wave Listening 

!}ian da 

i.f. from either of two incoming sig- 
nals, one above and one below the os- 
cillator frequency. One of these re- 
sponses (twice the intermediate 
frequency away from the desired sig- 
nal) is an image and can cause serious 
interference. The ability of a receiver 
to reject such images depends on its 
image ratio. This is the ratio of the re- 
ceiver's output voltage from the de- 
sired frequency to that from the image 
frequency. A high image ratio can be 
achieved with good selectivity in the 
set's rf circuits (before the signal is 
heterodyned). 

More expensive receivers achieve 
higher image ratios by using a high i.f. 
(such as 3 MHz) or two i.f. ampli- 
fiers, one of which has a high i.f., 
since increasing the i.f. increases the 
separation between the desired fre- 
quency and the image frequency. 

There are other features to look 
for in a quality short -wave receiver, 
and all are evident by studying the 
front of the set where the controls are. 

For example, look for: 
Bandspread Dial. This extremely 

important feature is found on all good 
receivers. A separate control which 
may be described as ultra -fine tuning, 
it allows you to pick out and isolate 
stations impossible to separate with a 
conventional tuning control. In better - 
quality receivers, this dial is a geared 
affair. In many SW receivers the band - 
spread scale is labeled with arbitrary 
numbers and not in actual frequencies. 

S- Meter. A useful feature which 
measures for the listener the relative 
strength of the signal, the S -meter 
serves as a useful tuning aid. It can 
also be used for reporting signal 
strength to SW stations, since the meter . 
face is marked off in S -units and deci- 
bels, both of which are universally ac- 
cepted and understood. 

Antenna Trimmer. Mentioned be- 
fore, this control helps peak the first 
(antenna) tuning stage in the receiver. 
You peak this stage by rotating the 
antenna trimmer to a point where the 

By Stanley Leinwoll, Radio Free Europe 

Best Bonds for Stations mnsmirring from . 

EUROPE & NORTH AFRICA 

LOCAL-TIME 1211.111 4 A.M. B A.M. NOON 4 P.M. B P.M. 

' TO TO TO 70 70 TO 

SEASON 411A. BAA. NOON 4P.M. BP.M. 12PÁ 

SUMMER East 11 15 21 17 17 Is 

1968 Wet I1 11 15 IS 11 11 

FALL Fast 11 17 21 21 11 11 

1968 West 9 15 17 1S 9 9 

WINTER East 9 1S 21 17 9 9 

1968 -69 Wet 9 11 15 9 7 6 

Best Bands fo Stations Transmitting from 

FAR EAST 

LOCAL TIME 12 A.M. 4 AA. 8 AA. NOON 4 P.M. 8PA. 
TO TO TO 70 TO TO 

SEASON 4 A.M. B A.M. NOON 4 P.M. B P.M. MA 
SUMMER East 11 11 15 15 17 IS 

1968 West 15 11 17 21 17 17 

LALL Fast 9 11 15 17 17 17 

1968 West 11 11 17 21 21 17 

WINTER East 11 9 11 11 21 15 

1968 -69 West 9 7 11 17 21 11 

Best Bonds for Stations Transmitting from 

CENTRAL & SOUTH AFRICA 

1001 TINE 12 A.M. 4 A.M. 8 A.M. NOON 4 P.M. 8 P.M. 

TO TO TO TO TO TO 

SEASON 4 A.M. BA.M. NOON 4P.M. 87.0. 12P.M. 

SUMMER East 15 17 17 21 21 17 

1968 West 11 1S 17 15 15 11 

FALL East 17 21 21 21 21 17 

1968 West 11 15 21 21 21 15 

WINTER East 9 11 21 21 17 11 

1968.69 West 11 17 21 21 17 9 

AUGUST 1968 

Best Bonds for Stations Transmitting from 

MIDDLE EAST & SOUTH ASIA 

LOCAL TIME 12 A.M. 4 A.M. B A.M. NOON 4 P.M. 8 P.M. 

70 TO TO TO TO TO 

SEASON 4 A.M. 8 AA, NOON 4 P.M. 8 P.M. 12 PA 

SUMMER East 1I 11 15 1S 15 11 

1968 West 11 II 15 15 11 11 

FALL Best 11 15 21 17 1S 11 

1968 Were 9 IS 17 15 15 11 

WINTER East 11 17 21 11 11 9 

1968 -69 Wet 9 9 7 9 7 9 

me., Iengp. o+, ao. en, I! a, [.yedo., 
g. .ei rab a, 

Best Bands fo Stations Transmding fr m 

SOUTHEAST ASIA 

LOCAL TIME 12 A.M. 4 A.M. 8 A.M. NOON 4 P.M. I PA. 
TO TO TO 70 TO TO 

SEASON 4 A.M. 8 A.M. NOON 4 P.M. 8 P.M. 12 PA 

SUMMER East 11 15 17 17 17 15 

1968 West 11 15 17 17 17 17 

FALL East 11 1S 21 21 21 1S 

1968 West 11 15 21 11 21 21 

WINTER East 11 11 21 21 nits 15/11 

1968.69 West 11 9 17 17/21 21/17 11 

r ,,. et, Vn Mom, Wen. .lwbeembm:e,lna;ana.ewma,roaeoo 

Best Bands for tations ransmittirsg from 

AUSTRALIA /NEW ZEALAND 

LOCAL TIME 12 A.M. 4 A.M. 8 A.M. NOON 4 P.M. I P.M. 

TO TO TO TO TO 10 

SEASON 4 A.M. I A.M. NOON 4 PA. 8 P.M. 12 P.M. 

SUMMER Fast 9 11 1S 17 17 15 

1968 West I1 11 9 17 17 15 

FALL East 9 9 15 17 17 IS 

1968 West IS 1S IS 21 21 17 

WINTER East 11 9 17 15 15 11 

1968 -69 West 9 7 17 21 17 15 
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General -Coverage Receivers to $100 
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HEATHKIT GR -64 
4 -BAND RECEIVER KIT 

Tuning range: 550 kHz -30 MHz. Selectivity, 
Sensitivity: NA. Antenna input: Connections 
for external systems. Controls: Main tuning, 
bandspread, bandswitch, volume, bfo, ANL, 
function with AM, STBY, and CW positions, 
S- meter. Circuitry: Vacuum tube; built -in 
speaker. Price: $39.95. 

KNIGHT STAR ROAMER 
5 -BAND RECEIVER KIT 

Tuning range: 200 kHz -30 MHz. Selectivity: 8 
kHz at 6 dB down. Sensitivity: 10 µV for 10 
dB S /N. Antenna input: Connections for ex- 
ternal systems, unbalanced, 300 ohms nomi- 
nal; internal loopstick for BCB. Controls: Main 
tuning, bandspread, bandswitch, antenna 
trimmer, volume, sensitivity (bfo), avc, ANL, 
S- meter. Circuitry: Vacuum tube; built-in 
speaker. Price: $44.95. 

LAFAYETTE "EXPLOR -AIR" 
MARK V 5 -BAND RECEIVER 

Tuning range: 550 kHz -15.5 MHz. Selectivity, 
Sensitivity: NA. Antenna input: Ferrite loop 
for standard broadcast; connections for short 
wave. Controls: Main tuning, bandswitch, tone, 
volume. Circuitry: Vacuum tube; built -in 
speaker. Price: $49.95. 

HALLICRAFTERS S -200 "LEGION- 
NAIRE" 5 -BAND RECEIVER 

Tuning range: 550 kHz -15.5 MHz. Selectivity, 
Sensitivity: NA. Antenna input: Ferrite loop 
for standard broadcast, connections for short 
wave. Controls: Main tuning, bandswitch, vol- 
ume, tone. Circuitry: Vacuum tube, built -in 
speaker. Price: $59.95. 

HEATHKIT GR -54 
5 -BAND RECEIVER KIT 

Tuning range: 180 kHz -30 MHz. Selectivity: 
3.0 kHz min. at 6dB, 7.5 kHz max. at 20 dB. 
Sensitivity: (for 10 dB S /N). AM, Band A, 1.6 
AV; B, 8 AV; C, 1 AV; D, 1.2 AV; E, 6 AV. 
SSB /CW, Band A, 0.7 AV; C, 0.4 AV; D, 0.5 
AV; E, 4µV. Antenna input: Connections for 
external systems, 30 -75 ohms; rod antenna for 
broadcast band. Controls: Main tuning, band- 
spread, bandswitch, of gain, rf gain, antenna 
trim, mode with AM, USB and LSB positions, 
avc, ANL, OPR with REC and STBY positions, 
meter adjust on rear panel, S- meter. Circuitry: 
Vacuum tube; built -in speaker. Price: $87.95. 

OLSON RA-4-8 

Tuning range: Band A, 550 -1600 kHz; B, 1.5- 
4.5 MHz; C, 4 -12 MHz; D, 11.5 -30 MHz. Sen- 
sitivity: Band A, 2 µV at 50 mW; B, 5 µV at 
50 mW; C, 10 µV at 50 mW; D, 20 µV at 50 
mW. Selectivity: 20 dB, 10 kHz. Main tuning: 
6:1 spread dial ratio tuning. Auxiliary circuits: 
Bfo pitch control, phone jack. Circuitry: Vac- 
uum tube; built -in speaker. Price: $39.98. 

S -meter reads the highest. 
Rf Gain. This control prevents 

overloading by strong signals. 
Bfo Control. This turns on the 

beat -frequency oscillator, adds a tone 
to CW signals, and enables the listener 
to vary code tone to the most pleasing 
sound. 

ANL Switch. This turns on the 
automatic noise limiter and, in the on 
position, reduces pulse type noises. 
Therefore, the signal reaches the loud- 
speaker practically unaffected by 
static. 

Ave Switch. The automatic vol- 
ume control helps prevent blasting 
when a loud signal appears. This switch 
disables avc for certain types of recep- 
tion (CW, SSB). 

Selectivity Control. This control 
selects or adjusts a filter for the appro- 
priate bandwidth. 

Other features, such as the main 
tuning control, phone jack, of or vol- 
ume control, are self- explanatory. 

Antennas 

Even the best receiver will not 
perform satisfactorily on short -wave 
bands unless it is connected to an ade- 
quate antenna. A 100' length of wire 
strung at a high elevation will pick up 
signals over the short -wave band. The 
wire (with insulators at either end) 
should be positioned away from 
sources of man -made electrical noise. 
A shielded lead -in wire will prevent 
noise signals from being picked up. 

Another type of long -wire an- 
tenna uses traps on the wire to make 
sections of the wire sensitive to selected 
bands. The Mosley SWL -7 kit is a 50' 
wire (with lead -in and insulators) that 
includes traps for the 11 -, 13 -, 16 -, 19 -, 
25 -, 31- and 49 -meter bands. 

If you don't have space to mount 
long wires, whip antennas are available 
that cover the short -wave frequencies. 
The Hy -Gain SWL -9 is designed for 
frequencies from 1.8 to 30 MHz, and 
can be mounted on a window sill. 

Accessories 

Several devices will enhance your 
enjoyment of short -wave radio listen- 
ing. While they aren't essential, they do 
make SWL a bit easier. 

First on the list is a good pair of 
headphones. These permit you to spend 
late hours listening without disturbing 
other members of the household. 
Chances are you'll be doing much of 
your listening at odd hours. 

And speaking of time zones, an- 
other useful item is a time clock. Not 
the ordinary run -of- the -mill clock, but 
a 24 -hour clock so you can report 
times correctly on the 24 -hour system. 
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Chart I 

CONVERTING TO GMT 

24 -Hour Time 

Eastern 
Standard 

Time 

Greenwich 
Mean 
Time 

0100 1:00 AM 0600 
0200 2:00 AM 0700 
0300 3:00 AM 0800 
0400 4:00 AM 0900 
0500 5:00 AM 1000 
0600 6:00 AM 1100 
0700 7:00 AM 1200 
0800 8:00 AM 1300 
0900 9:00 AM 1400 
1000 10:00 AM 1500 
1100 11:00 AM 1600 
1200 12:00 Noon 1700 
1300 1:00 PM 1800 
1400 2:00 PM 1900 
1500 3:00 PM 2000 
1600 4:00 PM 2100 
1700 5:00 PM 2200 
1800 6:00 PM 2300 
1900 7:00 PM 0000 
2000 8:00 PM 0100 
2100 9:00 PM 0200 
2200 10:00 PM 0300 
2300 11:00 PM 0400 
0000 12:00 Mid. 0500 

(Five in the evening is 1700 hours. See 
Chart I.) If you have an old clock, set 
it so you can read time in Greenwich 
Mean Time (GMT). 

A crystal calibrator is useful for 
pinpointing frequencies. Available in 
kit form, this easily assembled acces- 
sory generates a series of accurate sig- 
nals (usually 100 KHz apart) through 
the complete range of the receiver that 
are heard as a tone when the bfo is 
turned on. 

Where and when to listen 
As mentioned earlier, there are 

14 international and domestic short- 
wave bands. Three of these bands 
(120, 90 and 60 meters) are assigned 
for domestic broadcasting in tropical 
areas, and are used mainly by stations 
in Latin America, Africa, Southeast 
Asia and Oceania. These Tropical 
Broadcast Bands are best received 
when the transmitting station and the 
listener are in darkness. 

The nine remaining short -wave 
bands are: 

MHz band Meter band 
3.9 75 
6 49 
7 41 
9 31 

11 25 
15 19 
17 16 
21 13 
25 11 

AUGUST 1968 

General- Coverage Receivers $100 to $200 

HALLICRAFTERS S -240 
FM /AM 5 -BAND RECEIVER 

Tuning range: 550 kHz -108 MHz; 88-108 MHz. 
Selectivity AM: 6 -10 kHz at 6 db. I.F. Band- 
width FM: 120-185 kHz. Sensitivity: NA. An- 
tenna Input: Ferrite core for AM; line cord for 
FM; telescoping whip for short wave; connec- 
tions for external systems. Controls: Main tun- 
ing (dual concentric), bandswitch, volume, 
tone, bfo switch, FM -afc switch. Circuitry: Sol- 
id- state, built-in speaker. Price: $109.95. 

RADIO SHACK REALISTIC 
DX -150 4 -BAND RECEIVER 

Tuning range: 535 kHz -30 MHz. Selectivity: 
NA. Sensitivity: to 5µV at 30 MHz. Antenna 
input: Connections for external systems. Con- 
trols: Main tuning, bandspread, bandswitch, 
ANL switch, bfo, SSB /AM /CW switch, avc 
switch, receive /standby switch, antenna trim- 
mer, rf gain, volume, S- meter. Circuitry: Sol- 
id- state; built -in speaker; operates from 117 
Vac or 12V dc. Price: $119.95. 

HALLICRAFTERS S -129 
4 -BAND RECEIVER 

Tuning range: 535 kHz -31.5 MHz. Selectivity, 
Sensitivity: NA. Antenna input: Connections 
for external systems. Controls: Main tuning, 
bandspread, bandswitch, rf gain, antenna 
trimmer, ANL switch, AM -CW /SSB selector, 
bfo, volume. Circuitry: Vacuum tube. Price: 
$154.95. 

HALLICRAFTERS SX -130 
4 -BAND RECEIVER 

Tuning range: 535 kHz -31.5 MHz. Selectivity: 
Crystal filter. Sensitivity: NA. Antenna input: 
Connections for external systems. Controls: 
Main tuning, bandspread, bandswitch, rf gain, 
antenna trimmer, crystal phase, selectivity, 
ANL switch, AM -CW /SSB selector, bfo, vol- 
ume, S- meter. Circuitry: Vacuum tube. Price: 
$169.95. 

General- Coverage Receivers 

HAMMARLUND HQ -145A 
RECEIVER 

Tuning range: 540 kHz -30 MHz (11 crystal - 
controlled frequencies on 145 -AX). Selectivity: 
Six positions: 0 for crystal filter disconnected. 
1, 2, 3 for AM; 2, 3, 4, 5 for SSB; 4 or 5 for 
CW. Sensitivity: 1.0 µV produces 10:1 S/N ra- 
tio. Stability: Adjustable high -stability, tem- 
perature- compensated bfo for SSB and CW. 
Antenna input: Connections for external sys- 
tems; nominal impedance 100 ohms. Controls: 
Main tuning, bandspread, bandswitch, rf 
gain, audio gain, crystal selectivity: OFF -1, 2, 
3, 4, 5 positions, crystal phasing capacitor, 
antenna compensator, function switch (send - 
receive SSB /CW calibrate), slot frequency ad- 
just, bfo, avc, dial -scale reset (bandspread 
scale only), S- meter. Circuitry: Vacuum -tube, 
double- conversion superheterodyne. Price: 
$312.95. 

over $200 
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Receivers over $200 
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HEATHKIT SB -310 
9 -BAND RECEIVER KIT 

Tuning range: 3.5 MHz -27.4 MHz. Selectivity: 
AM: 5.0 kHz at 6 dB down, 15 kHz max. at 60 
dB down. CW: 400 Hz at 6 dB down, 2.0 kHz 
max. at 60 dB down (with CW crystal filter, 
available as accessory). SSB: 2.1 kHz at 6 dB 
down, 5.0 kHz at 60 dB down (with deluxe 
SSB crystal filter available as accessory). 2.1 
kHz at 6 dB down, 7.0 kHz max. at 60 dB 
down (with standard SSB crystal filter avail- 
able as accessory). Sensitivity: Less than 0.3 
AV for 10 dB S/N for SSB operation. Stability: 
Less than 100 Hz drift /hr after 20 -min warm - 
up. Less than 100 -Hz drift for ±10% line - 
voltage variation. Antenna input: Connections 
for external systems, 50 ohms nominal unbal- 
anced. Controls: Main tuning, bandswitch, 
function switch, mode switch, agc switch, af 
gain control /ANL switch, preselector, rf gain, 
meter adjust on rear panel, S- meter. Circui- 
try: Vacuum -tube, double -conversion super- 
heterodyne. Price: $249.00. 

HALLICRAFTERS SX -122 
4 -BAND RECEIVER 

Tuning range: 538 kHz -34 MHz. Selectivity: 
Three steps: 0.5, 2.5, 5.0 kHz at 6 db down. 
Sensitivity: NA. Stability: Temperature com- 
pensation of high- frequency oscillator circuits 
and crystal -controlled second -conversion os- 
cillators. Antenna input: Connections for ex- 
ternal systems. Controls: Main tuning, band - 
spread, bandswitch, bfo, antenna trimmer, 
crystal calibrator switch, AM -CW /SSB selec- 
tor, rf gain, volume, ANL switch, selectivity, 
S- meter. Circuitry: Vacuum -tube, double -con- 
version superheterodyne. Price: $289.95. 

GALAXY R -530 
RECEIVER 

Tuning range: 5 kHz -30 MHz. Selectivity: 2.1- 
kHz crystal lattice filter, 1.8:1 shape factor, 
SSB. Optional filters for CW (0.5 kHz) and 
AM (5 kHz). Sensitivity: 0.1 pV for 6 dB signal - 
plus noise -to -noise ratio, SSB; .05 pV, CW; 0.5 
pV, AM. Stability: No more than 100 Hz (in- 
cluding 20% line- voltage variation) from turn - 
on. Antenna input: 59 ohms unbalanced. Con- 
trols: AM, USB, LSB; bfo tuning, preselector 
tuning, main tuning, frequency synthesizer 
tuning, meter switch (af /rf), af/rf gain con- 
trol, band switch, blanker /rf attenuator con- 
trol, selectivity, agc (fast /slow) switch, head- 
phone jack, function switch (OFF, STBY, OPR, 
CAL). Circuitry: Solid -state dual- conversion 
superheterodyne. Price: $695. 

SQUIRES- SANDERS 
SS -IBS RECEIVER 

Tuning range: 3.5 -26.1 MHz. Selectivity: (A), 8 
and 32 kHz at 6 and 60 dB down; (B), 5 and 
25 kHz at 6 and 60 dB down; (C), 2.5 and 5 

kHz at 6 and 60 dB down. Sensitivity: Less 
than 0.5 AN for 10 dB S -{- N/N in 2.5 -kHz 
bandwidth (unmodulated carrier in SSB 
mode); less than 1 pV on 7 -7.5 -MHz band. Sta- 
bility: Less than 500 Hz drift after turn -on; 
less than 100 Hz in any 1 -hr. period thereafter, 
including -!- 10% line- voltage variation. 1.f. 
and image rejection: Greater than 60 dB. 
Controls: Bandswitch, rf gain, tuning (manual 
and motor with digital readout to nearest 
kHz), selectivity switch, af gain, bfo tuning, 
AM /LSB /USB /bfo switch, OFF /STANDBY/ 
OPERATE /CAL switch, ANL /noise -silencer 
controls, agc: SLOW /FAST. Circuitry: Vac- 
uum -tube, double conversion. Price: $1255. 

DRAKE SW -4A 
11 -BAND RECEIVER 

Tuning range: 0.150- 26.050 MHz. Selectivity: 
Bandwidth of 5kHz at 6 dB down; 16 kHz at 
60 dB down. Sensitivity: S/N ratio of 10 dB 
with input signal of 1 pV when input signal is 
modulated 30% with 400 Hz. Stability: After 
warmup, will not drift more than 100 Hz. A 
± 10% change in line voltage will cause fre- 
quency shift of not more than 100 Hz. Anten- 
na input: Connections provided for external 
systems; nominal input impedance 52 ohms. 
Controls: Main tuning, bandspread, volume, 
tone, preselector (changes tuning of antenna 
and rf circuits), S- meter. Circuitry: Vacuum - 
tube and solid -state dual- conversion super- 
heterodyne. Price: $289.00. 

Reception of these bands, as well as 
the tropical bands, is primarily depen- 
dent on the electrified region or iono- 
sphere encircling the earth. The den- 
sity of the ionosphere and its height 
above the earth's surface vary due to 
several factors. Since radio waves are 
reflected from the ionosphere, short- 
wave reception also varies directly with 
these factors. Ultraviolet radiation 
from the sun has the most direct effect 
on the density of the ionosphere. Con- 
sequently, reception varies according 
to the time of day over the reception 
path and with the seasons. Broadcast- 
ing stations usually compensate for 
seasonal variations by changing their 
frequencies in March, May, Septem- 
ber and November. 

Generally, reception is better on 
the higher- frequency bands (15, 17, 21 
and 25 MHz) during daylight hours 
(daylight at both transmitter and re- 
ceiver) and especially during the lis- 
tener's winter season. During evening 
and night hours, reception is better on 
the lower bands (3.9, 6, 7, 9 and 11 
MHz). On winter nights 3.9, 6 and 7 
MHz are particularly good. 

Sunspots are another periodic 
fluctuation affecting short -wave re- 
ception. The number of sunspots varies 
approximately over a 11 -year cycle. 
As the number of sunspots increases, 
ultraviolet radiation goes up, increas- 
ing the density of the ionosphere and 
improving reception. At present, we 
are in a peak of sunspot activity, and 
consequently there is excellent short- 
wave propagation, especially in the 
15 -, 17 -, 21- and 25 -MHz bands. R -E 

More Information 
Here's a list of short-wave re- 

ceiver manufacturers. 
Allied Radio Corp., 100 N. 

Western Ave., Chicago, III. 60680 
Ameco, Div. of Aerotron, Box 

6527, Raleigh, N.C. 27608 
Eico Electronic Instruments, 

283 Malta St., Brooklyn, N.Y. 
11207 

Hallicrafters, 600 Hicks Rd., 
Rolling Meadows, Ill. 60008 

Hammarlund Mfg. Co., Mars 
Hill, N.C. 28754 

Heath Co., Benton Harbor, 
Mich. 49022 

Lafayette Radio Co., 111 Jeri- 
cho Turnpike, Syosset, L.1., N.Y. 
11791 

National Radio Co., Inc., 37 
Washington St., Melrose, Mass. 
02176 

R.L. Drake Co., Miamisburg, 
Ohio 45342 

Radio Shack Corp., 730 Com- 
monwealth Ave., Boston, Mass. 
02215 

Squire Sanders, Inc., Box B, 
Liberty Corner, N.J. 07938 
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ANTENNAS FOR MOBILE RADIO 
Is your sky-piece first class? Match antenna performance with today's high- quality transceivers 

By D. BLACKLOCK 

ARE YOU HAVING TROUBLE WORKING 
your mobile units? Do you spend five 
minutes trying to get a message to a 
mobile unit and end with the operator 
calling you by land line? Does he dis- 
appear into a dead zone and stay lost 
for a half hour? If so, the trouble may 
be in your antenna system. 

CB and other two -way transceiver 
equipment now on the market includes 
some of the best communication equip- 
ment ever designed. Transceivers have 
to meet FCC technical requirements 
and stiff competition in the market for 
the two -way radio dollar. Receiver 
sensitivity, adjacent- channel rejection, 
transmitter power output and modula- 
tion percentage are all that the law 
and cost engineering allow. 

However, there can easily be a 
weak link in the communication chain: 
the antenna system. If the antenna 
fails to transmit and receive efficiently, 
you cannot take full advantage of this 
equipment. 

Types of antennas 

A study of manufacturers' litera- 
ture shows a bewildering array of an- 
tennas available, from simple and in- 

GROUND 
PLANE 
RADIAL 
ELEMENT 

Fig. 1- Radial elements mounted on this 
quarter -wave end -fed vertical antenna 
function as an artificial ground plane. 

AUGUST 1968 

expensive quarter -wave verticals to 
elaborate and expensive multi -element 
beam antennas. Antenna selection for 
your base station requires a familiarity 
with the capabilities of the basic an- 
tenna types. 

The quarter -wave end -fed verti- 
cal is the simplest of the vertical an- 
tennas. It consists of a simple vertical 
radiating element cut to one -quarter 
wavelength. This antenna must work 
against a ground plane (Fig. 1), cut to 

one -eighth or one -quarter wavelength. 
Advantages of this antenna are its 

light weight, ease of mounting and low 
cost. Disadvantages are no relative 
gain, high radiation angle (Fig. 2 -a) 
and a radiating element that is not at do 
ground, allowing static buildup and in- 
creasing receiver noise. 

Half -wave vertical antennas are 
identical to the quarter -wave except 
they are cut for one -half wavelength. 
They have the same advantages and dis- 

Fig. 2 -Side views show radiation change with antenna length. The quarter -wave 
antenna in a has a high radiation angle._ Half -wave at b increases radiation den- 
sity, and five -eighths wave in e has very low pattern and high relative gain. 
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advantages as the quarter -wave, with 
an improved radiation angle and bet- 
ter gain (Fig. 2 -b). 

The five- eighths -wavelength elec- 
trically extended vertical is the most 
commonly used and one of the most 
efficient antennas available today. It 
consists of a vertical element which is 
electrically extended to represent five - 
eighths wavelength. This antenna also 
has a ground plane of three or four 
radials of one -quarter or usually one - 
half wavelength. This is the longest 
vertical (just under 20') that may be 
used for CB under current FCC rules. 

Development of this type of an- 
tenna was a great stride forward in 
making available more efficient anten- 
nas for two -way frequencies. The five - 
eighths wave has several advantages 
over quarter- and half -wave verticals. 

X/2 

LEAD -IN 
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Fig. 3- Bidirectional array used in the 
broadside mode. Due to spacing of ele- 
ments, field cancellation takes place 
and radiation is at right angles to an- 
tenna plane. Beam widths are about 60 °. 

Due to the five -eighths wavelength ra- 
diator, the antenna has a very low ra- 
diation angle and, as a result, exhibits 
considerably more gain than the quar- 
ter -wave vertical (Fig. 2 -c). 

This radiation angle may be made 
even lower by using short radial ele- 
ments at the top of the vertical ele- 

Fig. 4 -When feed line to one antenna 
in a half -wave bidirectional array is half 
wavelength longer than the other, cancel- 
lation spreads radiation pattern along the 
antenna plane. Beamwidth is about 80 °. 

ment. The use of a loading coil allows 
this antenna to be shunt -fed, which in 
turn enables the entire antenna to be 
operated at dc ground. 

With the five -eighths wave it is 
possible to achieve a gain of 4 to 5 dB 
over quarter- and half -wave verticals. 
This is the most powerful nonrotating 
antenna available. The disadvan- 
tages are high cost and the heavier 
mounting required because of increased 
weight and wind resistance. 

The three antennas discussed so 
far are of the omnidirectional type. 
They provide uniform coverage in all 
directions. Directive antennas have the 
ability to concentrate the signal into a 
narrow path, which may then be di- 
rected toward a specific point or area. 

Multi -element rotatable beam an- 
tennas consist of two to five elements 
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mounted on a boom. There is one ra- 
diator or driven element, along with 
one to four reflector and director ele- 
ments. Since this type of antenna is 
normally rotated to provide 360° cov- 
erage, two identical sets of elements 
are often mounted on a cross boom, 
balancing the array and providing a 
central point of rotation. Two antennas 
side -by -side will produce a very nar- 
row horizontal beam. 

An advantage is effective power 
gain due to concentration of the radia- 
tion. (This may be 6 to 10 dB, depend- 
ing upon the number of elements.) 
Also, high rejection (18 -26 dB) of 
noise and unwanted signals not in the 
beam path is achieved. Disadvantages 
are high installation costs -array, sup- 
port tower and rotator -and large 
physical size requiring a clear area up 
to 30 feet in diameter for rotation. 
Strong support is needed because of 
weight and weather. 

Phased or electronically steerable 
arrays are a relatively new type of an- 
tenna having the advantages of the 
beam antenna while eliminating the 
disadvantages of size, weight and me- 
chanical rotator. Mechanically more 
simple, this antenna system is more 
complex electronically. These arrays 
are bidirectional and unidirectional. 

Bidirectional arrays are the sim- 
plest of the phased -array antennas 
(Fig. 3) . Typically, two vertical an- 
tennas are spaced one -half wavelength 
apart. The antennas are fed through an 
impedance- matching transformer and 
equal -length feed lines. With these feed 
lines the signals arrive at the antennas 
in phase. With the antennas excited in 
phase and a half -wavelength apart, 
field cancellation takes place. The sig- 
nal is therefore radiated along a path 

at right angles to the plane of the an- 
tennas. The pattern extends to the left 
and right of the antenna plane. This 
is the broadside mode of operation, 
and for half -wave spacing produces a 
beam width of about 60 °, a gain of 3.8 
dB over a single vertical antenna and 
30 dB attenuation in the plane. 

If the feed line to one antenna is 
lengthened by a half wavelength (Fig. 
4) the antennas are excited 180° out 
of phase, and the consequent field can- 
cellation results in radiation along the 
plane of the antennas. This is the end - 
fire mode, producing a beam width of 
around 80° and a gain of 2.3 dB over 
a single vertical. Signals broadside to 
the plane are attenuated by 20 dB. 

By addition of a simple switching 
device, it is possible to shift the array 
from broadside to end -fire modes. 
Switching modes allows 360° coverage. 

Advantages of this array are a rea- 
sonable gain over a single vertical, 
some rejection of noise and unwanted 
signals and 360° coverage with mode 
switching. 

Disadvantages are nonuniform 
360° coverage in or near maximum 
range -some dead spots exist due to 
beam patterns. 

The cardioid array is a unidirec- 
tional phased array that differs from 
the bidirectional array in the spacing 
of the vertical antennas. The verticals 
are spaced one- quarter wavelength 
apart. Additionally, the antennas are 
fed 90° out of phase. The resulting 

Fig. 5- Spacing of the vertical antennas 
and 90° out -of -phase feeding in this cardi- 
oid array generates heart -shaped pattern. 
By switching 90° phase shift between ele- 
ments, radiation pattern is shifted 180 °. 

field cancellation produces a cardioid 
(heart- shaped) radiation pattern (Fig. 
5). This pattern is centered about the 
plane of the antennas and is directed 
toward the out -of -phase antenna. The 
beam is approximately 120° wide, 
with 30 dB rear attenuation and 20 dB 
side attenuation. With the addition of 
a simple switching device to switch 
the 90° phase shift from one antenna 
to the other, it is possible to shift the 
direction of radiation 180 °. 

Advantages of this array are a 
broad beam covering almost 180 °, 
switching capability to provide 360° 
coverage, 4.5 dB gain over a single 
vertical and smaller space requirements 
than those of the bidirectional array. 
Disadvantages are that a 360 °cover- 
age will have two dead spots. 

A steerable cardioid array is the 
basic cardioid array improved to pro- 
vide an array which can be positioned 
in six discrete positions of 60° each, 
thus providing complete 360° coverage. 
See "Electronic Antenna Rotation," 
RADIO -ELECTRONICS, Aug. 1967. This 
requires the use of a third vertical an- 
tenna. The three verticals are orient- 
ed at the points of an equilateral tri- 
angle which is a quarter wavelength on 
a side. The array is fed through a 
switching unit that selects the pair of 
verticals being excited and the antenna 
which has a 90° phase shift. This an- 
tenna and phase -shift selection permits 
the direction of radiation to be stepped 
through six positions. The array pro- 
duces a pattern having a 60° beam 
width with 20 dB side attenuation and 
30 dB rear attenuation. 

Advantages are uniform 360° cov- 
erage and a gain of 4.5 dB over a sin- 
gle vertical. Disadvantages are the 

(continued on page 84) 
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Fix Automatic Chroma Circuits 
How acc circuits work in modern color receivers 

By ROBERT L. GOODMAN 

WHY IS IT WHEN I SWITCH MY NEW 
color TV set to a another station I 
have to "fiddle" with all the color con- 
trols? And don't tell me Lome Green's 
face is really green. What makes some 
color commercials so rich in color 
while another program is very dull? 
Yes, Mr. TV technician, what are you 
going to do about this color viewing 
problem? 

A familiar complaint? It should 
be. TV technicians and service dealers 
get an ear full of such grumblings every 
day. What can you do about it? Frank- 
ly, not much. If you've checked the 
color chassis thoroughly with accurate 
color instruments and it's okay, then the 
problem, of course, is the color signal 
your customer's set is receiving. 

Color set manufacturers are busy 
designing automatic color- equalizing 
and color -level control circuits. But 
this isn't the total answer to the prob- 
lem: Color transmissions travel from 
network studios, over AT &T micro- 
wave video -carrier relay systems, 
through the local station's transmitter 
and, increasingly, through CATV sys- 
tems before reaching receivers. 

This "circuit" needs a more accu- 
rate, stable color signal. Perhaps the 
FCC needs to revise its color- signal 
specifications and call for more strin- 
gent standards. Let's hope the whole 
system of color transmission won't 
have to be completely revamped. 

With the present NTSC (National 
Television System Committee) system 
a shift of more than 3° of the 3.58 - 
MHz color subcarrier can cause a no- 
ticeable shift in the flesh tints of a color 
picture. 

TV field representatives and engi- 
neers of leading manufacturers agree 
that a much more stable and constant 
color signal is badly needed. They note 
that in the past few years TV manufac- 
turers have had to incorporate added 
circuits in chassis designs to compen- 
sate for color -level or phase shifts, and 
then add blanking circuits to eliminate 
picture streaks caused by some CATV 
system transmission deficiencies. 

This would not be necessary if the 

58 

transmitted signal contained all proper 
blanking pulses and was held at a con- 
stant level. Of course, some automatic - 
control circuits will be needed in color 
sets since it's unlikely the same signal 
level can be fed to all receivers. Also, 
variable signal and noise conditions will 
exist at each set location. 

Station color calibrator 

Some help may soon come from 
the broadcasters. One reason color sets 
need frequent adjusting by the viewer 
is that the color balance of the broad- 
cast signal shifts. Switching from one 
camera to another or changing film, 
studio or station can upset the balance. 
Engineers at the Canadian National 
Research Council have developed an 
instrument that may help eliminate the 
color -balance problem. 

Main cause of trouble, according 
to Dr. C. L. Sanders of NRC, is that the 
monitors TV directors use to adjust col- 
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or balance aren't set to reproduce a 
uniform color of white on the screen. 
When the scene shifts from one moni- 
tor to another, incorrect adjustments 
arc made. If monitors have been stan- 
dardized, the problem of color balance 
is largely eliminated, according to Dr. 
Sanders. 

NRC's new instrument, a color 
calibrator, allows the broadcasting sta- 
tion to adjust all its monitors to a stan- 
dard field of light, internationally rec- 
ognized as standard television white. 
The instrument is to be built by Central 
Dynamic, Ltd., Montreal. 

A basic acc circuit 

A means is now provided in most 
color receivers for controlling the gain 
of color (chroma) i.f. amplifiers so 
that overload or wash -out will not oc- 
cur as program content and signal 
strengths vary. Fig. 1 shows a basic acc 
(automatic chroma- control) circuit. A 
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Fig. 1- Amplitude of -dc voltage on plate of 
color burst) controls color strength by varying bias 
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diode A (proportional to 
of first color i.f. amplifier. 
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negative dc voltage that is proportional 
to the amplitude of the color (burst) 
.appears on the plate of the afc phase 
detector, diode A. This voltage is cou- 
pled through the 1.8- megohm resistor 
to the first color i.f. input coil, and ap- 
pears on the grid as bias voltage. 

When a strong color signal is re- 
ceived, a large negative voltage devel- 
ops at the plate of afc diode A. This 
voltage is applied to the grid of first 
color i.f., lowering the gain of this stage. 
This reduces color -signal amplitude to 
a normal level. On a weak signal, the 
negative voltage developed will be low- 
er, letting the color i.f. stage increase 
its gain to normal viewing level. 

The color circuit described may 
vary considerably in different sets, but 
the principles involved remain essen- 
tially the same. By understanding how 
the basic circuit works, it's easier to un- 
derstand circuit variations. 

Now let's look at how some color - 
level controls operate in a number of 
color receivers. 

RCA's transistorized acc 

Closed -loop acc circuitry in the 
RCA CTC31 chassis holds the output 
of the first -chroma amplifier constant 
during changing signal levels. The 
closed -loop circuits include those stages 
shown shaded in Fig. 2. The first -chro- 
ma bandpass amplifier is the controlled 
stage in this circuit. 

Composite chroma input is pres- 
ent at the first -bandpass stage. Output 

BURST 
a 

CHROMA 

IST CHROMA 
BANDPASS 

AMPLIFIER 

GAIN CONTROL 
INPUT 

(DC VOLTAGE) 

ACC 
AMPLIFIER 

COLOR 
VIDEO 
INPUT 

of this stage contains the amplified col- 
or signal (for application to the sec- 
ond- chroma bandpass amplifier) and 
amplified color sync (for the burst am- 
plifier). The burst amplifier is followed 
by the injection- locked 3.58 -MHz os- 
cillator. The dc voltage developed in 
the oscillator grid circuit is a function 
of incoming burst -signal amplitude. 
This do voltage is amplified by the 
transistor, and coupled to the first - 
bandpass amplifier to control its gain. 
The control signal (color burst) passes 
through the controlled stage (first 
bandpass), thus the closed -loop cir- 
cuit is obtained. 

Burst -control acc circuits operate 
on the premise that predetermined in- 
formation is contained in the reference 
burst amplitude. This is determined by 
FCC specifications for color informa- 
tion transmission. Burst should have 
the needed properties to be used as a 
reference because its amplitude is inde- 
pendent of chroma scene information, 
which always varies. Hence, the acc 
reference for color control can be de- 
termined by burst amplitude. As we 
will soon see, however, this is not al- 
ways the case. 

An odd -ball problem that may 
crop up now and then is with the TV 
station or CATV system transmitting 
color information. The TV set will ap- 
pear to lack color gain, even with the 
color control fully advanced. However, 
when the channel is changed, color will 
roll in good and strong. Of course, this 
applies only to sets equipped with au- 
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Fig. 2- Shaded stages in RCA closed -loop acc circuit keep first color if. stage 
at constant output. Transistor amplifies dc voltage from 3.58 -MHz oscillator, 
which varies with burst signal amplitude, to bias first color stage. 

tomatic color gain or level circuits. If 
the color burst from the TV station is 
too high, the acc circuits will be fooled 
into biasing the color bandpass ampli- 
fier stage, which will result in a weak 
color picture. 

Use a scope to double check the 
color burst level. If the level is too high 
it must be lowered. Some set manufac- 
turers have come out with modifica- 
tion data that may help eliminate this 
difficulty. Best bet is to contact the 
chief engineer of the TV station or 
CATV system in question and ask him 
to check the color burst level. 

Motorola's solid -state acc 

For a wider range of color fine 
tuning, and to hold color saturation 
constant despite changes in amplitude, 
Motorola's TS- 915/919 solid -state 
chassis (Fig. 3) uses a one -stage dc 
amplifier (Q4) to vary the gain of the 
first color i.f. stage. 

When color sync is present, the 
output of 3.58 -MHz amplifier Q3 is 
proportional to the color -signal ampli- 
tude. The output voltage is rectified, 
creating a +dc control voltage which 
is fed to the base of acc amplifier Q4, 
increasing its conduction. 

The conduction of Q4 is propor- 
tional to color sync amplitude. Forward 
bias for the first color i.f. amplifier 
(not shown) is obtained from the 
+35 -volt dc supply, with Q4 acting as 
a variable impedance to ground on the 
bias supply line. Increased conduction 
of Q4 because of a strong color signal 
reduces i.f.'s forward bias, resulting in. 
less color gain. A decrease in color sig- 
nal increases the color i.f.'s forward 
bias, producing greater color -signal 
gain. To assure maximum weak -signal 
gain, acc voltage is delayed by a re- 
verse-biased diode. 

Zenith's acc circuits 

On Zenith's 26KC20 color chassis 
(Fig. 4) the two opposite phases of the 
burst signal from injection coil L38 are 
coupled to the plate and cathode of the 
dual -diode acc phase detector, V24 -a. 
These two signals are compared in am- 
plitude with the signal from the 3.58 - 
MHz oscillator. The reference signal, 
which is in phase with burst, is fed to 
the opposite plate and cathode of the 
diode. 

Regardless of the presence or 
phase of the burst -signal input to the 
acc du al diode, one diode always con- 
ducts more than the other, to develop a 
negative voltage at the junction of re- 
sistors R156 -a and R156 -b. (With zero 
burst -signal input, the voltage at this 
junction is about zero.) The voltage at 
this junction may vary from as high as 
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Fig. 3- Motorola's solid -state circuit uses a dc amplifier (Q4) 
to vary the gain of first color i.f. stage. The acc amplifier 
regulates the forward bias and gain of transistor Q5. 82K I0K 
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-12 or -14 volts (on a strong burst 
signal) to almost zero (with no burst 
input to the stage.) 

The large negative voltage, pres- 
ent only during burst input, is used for 
two purposes: it serves as an acc volt- 
age for the first color amplifier, and as 
a cutoff voltage to disable the color - 
killer stage. The higher the burst signal, 
the higher the acc voltage and the low- 
er the gain of the first color amplifier. 
Again, acc voltage adjusts gain of the 
first color amplifier. 

A color -off switch is connected to 
the ace- voltage lead which, when closed 
in the grounded position, removes acc 
and color -killer grid voltage. In the ab- 
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FROM CHROMA OSC 

0.22 pF 

'-----1( 
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sente of a burst signal, this voltage is 
not present. Thus the color -killer tube 
conducts hard (during the on time set 
by the pulse at the plate during burst 
time) and develops approximately 
-50 volts. This is applied to the sec- 
ond color -amplifier control grid to cut 
off that tube and disable the receiver's 
color channel. 

Checking 

Before you start troubleshoóting a 
set with improper color reproduction 
make sure it's a chassis malfunction. A 
small portable color set is useful on 
calls to check the color on the custom- 
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TO 
1 st 

COLOR 
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er's cable or antenna system. A color - 
bar generator can also be used. This 
can solve many color complaints. Make 
sure sets have a strong color level and 
correct signal information before you 
dig into a chassis. 

How can acc circuits be checked? 
One way is to use a vtvm and monitor 
the acc voltage while you switch from 
one channel to another. If the voltage 
varies, the acc is working. 

A more accurate method is to 
connect an oscilloscope to the control 
grid of the R -Y demodulator tube and 
measure peak -to -peak chroma -signal 
voltage. This voltage, of course, will 

(continued on page 95) 
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Fig. 4- Zenith 
chassis uses a 
dual -diode acc 
phase detector 
to compare 
burst signal 
and output of 
3.58 -MHz os- 
cillator. Nega- 
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put adjusts 
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Dipper and Crystal Oscillator 
Sensitive device tunes from 4 MHz to 80 MHz 

By I. QUEEN 
EDITORIAL ASSOCIATE 

A GRID -DIP METER OR ITS SOLID -STATE 

equivalent can quickly measure the 
resonant frequency of a tank circuit. A 
"dipper," therefore, is useful when 
winding coils for a receiver or trans- 
mitter, or checking unknown coils or 
capacitors. 

The solid -state dipper described 
here is easy to build and useful over 
a wide range of frequencies. Experi- 
menters, hams and short -wave fans 
will find many uses for it. 

Dipper circuits consist essentially 
of an rf oscillator and a meter to 
measure its output. Initially, the meter 
is set near full scale. When the dipper 
is coupled to a tank circuit, the latter 
will absorb some of the rf energy and 
cause the meter to dip. At this point 
the frequency of the tank equals that 
of the dipper, so it is simply a matter 
of reading the dipper calibration. 

For serious design work there are 
excellent, stable, precisely calibrated 
tube dippers covering a wide fre- 
quency range. For most experimental 
work, however, high precision is nei- 
ther necessary nor desirable. All that's 

Coil 

A 
B 
C 
0 

TABLE I 

Frequency Turns 
(No. 26 enam.) 

4-8 mHz 
8-16 

16-32 
40-80 

61 
20 
9 
4 

Notes: Calibration range extends slight- 
ly lower and slightly above values 
given. Coils are wound over 1 /2" poly- 
styrene tubing, except D which is 

wound inside the tubing. 

Parts list 
R1- 27,000 -ohm, 1/2 watt 

resistor 
R2- 50,000 -ohm minia- 

ture potentiometer 
C1 -70 -pF miniature 

variable capacitor 
(Hammarlund 
MAPC -75 or similar) 

C2, C5- 100 -pF disc cer- 
amic capacitor 

AIIRIICT 10Aa 

The dipmeter with its coils, crystal and 
battery. Ordinary phono plugs and jacks 
are used as miniature plug -in connectors. 

LI 

C3- 4.7 -pF disc ceramic 
capacitor 

C4 -47 -pF disc ceramic 
capacitor 

C6 -18 -pF disc ceramic 
capacitor 

RFC1- 2.5 -mH rf choke 
M1 -50 -µA 11/2' square 

dc meter 
Q1 -MPF -102 FET, Mo- 

torola 

JI CI 
4-70pF 

TUNE 

needed, generally, is an approximate 
idea of unknown tank frequencies. 

This dipper uses an inexpensive 
(90¢) FET for the oscillator. Its cir- 
cuit is so efficient that it works well 
on a single -cell power supply. How- 
ever, 2.5 or 3 volts is recommended 
for greater output and stability. The 
circuit also doubles as a crystal oscil- 
lator when a crystal is plugged in 
instead of a coil. 

Four coils are used to tune from 
below 4 MHz to about 85 MHz. This 
covers the more common short -wave 
and ham bands. The coils are easy to 
wind, because they are untapped. Or- 
dinary (RCA -type) plugs and jack 
connect the plug -in coils. 

The schematic is shown in Fig. 1. 

Note that the FET circuit eliminates 
need for a diode rectifier, used when 
the oscillator is a junction transistor. 
The circuit uses a Colpitts oscillator. At 
lower frequencies, the feedback capac- 
itance must be increased to maintain 
oscillations. Si is used to switch C4 or 
C5 across C6 as needed. 

When Si is in neutral position, 
only C6 is in the circuit. This is the 
correct setting for band D (40-80 

(continued on page 82) 

C6 
14 L C5 

IBpF 47pF 100 p 
bb 

G 

C3 
-4.7pF 

SI -Spdt, center -off 
miniature toggle 
switch 

S2 -Spst miniature 
switch, see text 

J1 -phono jack for coils 
Pl -Phono plug, one for 

each coil, see text. 
LI -See coil table 
MISC -FET socket, 1/2" 

o.d. polystyrene tu- 
bing and No. 26 
enameled wire for 
coils; 4" x 2" x 1 -%" 
2 -piece aluminum 
case. 

RFCI 

2.5mH 
b 0 

HF 
SI 

LF 

C2 
100 pF 

0.01 o 

S2 
(SEE TEXT) 

R2 
50K 

RI 
27K 

METER 
SET 

D QI 

S MPF-102 

MI 

0-5014A 

O - 
+BI .. 

3V 

Fig. 1- Dipmeter uses a field -effect transistor Colpitts 
oscillator for high sensitivity and easy coil winding. 
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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 BETTLR 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 educa- 
tion to make this kind of money in Electronics. You don't 
even need a high school diploma. 

But you do need knowledge, knowledge of electronics 
fundamentals. And there is only one nationally accepted 
method of measuring this knowledge... the licensing pro- 
gram of the FCC (Federal Communications Commission). 

Why a license is important 

An FCC License is a legal require- 
ment if you want to become a Broad- 
cast Engineer, or get into servicing 
any other kind of transmitting equip- 
ment- two -way mobile radios, micro- 
wave relay links, radar, etc. And 
even when it's not legally required, 
a license proves to the world that 
you understand the principles in- 
volved in any electronic device. 
Thus, an FCC "ticket" can open the 
doors to thousands of exciting, high - 
paying jobs in communications, 

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 thousands of suc- 
cessful students and graduates. 

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 service business. "Now I manu- 
facture my own two -way equipment," he writes, "with 
dealers who sell it in seven different states, and have seven 
full -time employees on my payroll." 

Daniel J. Smithwick started his 
761Misiria:474. 
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radio and broadcasting, the aerospace program, industrial 
automation, and many other areas. 

So why doesn't everybody who wants a good job in 
Electronics get an FCC License and start cleaning up? 

The answer: it's not that simple. The government'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 afford to back our courses with this iron -clad War- 
ranty: Upon completing one of our FCC courses, you 

ENROLL UNDER NEW G.I. BILL. All CIE courses 
are available under the new G.I. Bill. If you served on 
active duty since Jan. 31, 1955, or are in service now, 
check box on reply card for complete details. 
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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 inspector of major electronic sys- 
tems for North American Aviation. 

"I'm working 8 hours a week less than before," 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, send your name and address to 
CIE at the address below. 

CIE 
Cleveland Institute of Electronics 
1776 E.17th St., Dept. RE- 51, Cleveland, Ohio 44114 
Accredited Member National Home Study Council yt 
A Leader in Electronics Training... Since 1934 ;u' 

Circle 24 reader's service card 
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makes first class 
soldering the easiest 

part of any job 

The 
original Dual Heat 

Soldering Guns 
Preferred by technicians for their 

fast heating copper tips, exclusive 
trigger -controlled dual heat, and high 
soldering efficiency. Available in 3 watt- 

age sizes, each with spotlight. 

100 /140 -watt Model 8200, 145 /210 -watt 
Model D -440, and 240/325 -watt Model 
D -550. Also in complete kits: 

Dependable MARKSMAN Irons 
in a size for every job 

Ideal for deep chassis work and continuous -duty soldering, 
Marksman irons outperform others of comparable size and 
weight. All five feature long -reach stainless steel barrels 
and replaceable tips. 

25 -watt, 13/4 -oz. Model SP -23 with 1/2" tip (In kit with extra tips, 
soldering aid, solder -Model SP -23K) 
40 -watt, 2 -oz. Model SP -40 with 1/4" tip 
80 -watt, 4 -oz. Model SP -80 with 3 /8" tip 
120 -watt, 10 -oz. Model SP -120 with 1/2" tip 
175 -watt, 16 -oz. Model SP -175 with 5/8" tip 

25 -watt Technician's Iron 
for intricate circuit work 

male 
Industrial rated pencil iron weighs only 13/4 ounces, yet delivers 
tip temperatures to 860 °F. Cool, impact- resistant handle. All 
parts readily replaceable. Model W -PS with 1/2-inch tapered tip. 

Also available: A new Battery Operated Iron for use with 12 
volt battery or 12 -24 volt AC /DC source. Complete with 12 ft. 
cord and battery clips. Model TCP -12. 

Complete Weller Line at your Electronic Parts Distributor. 

WELLER ELECTRIC CORPORATION, Easton, Pa. 
WORLD LEADER IN SOLDERING TOOLS 

Circle 25 on reader's service card 
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EQUIPMENT REPORT 

Sencore TR -139 Transistor Tester 
Circle 26 on reader's service card 

I HAVE ALWAYS FIRMLY BELIEVED THAT ACTUAL OPERATION 
is the best way to evaluate test equipment. So, when the 
Sencore TR -139 transistor tester came in, I did the obvious; 
I tested transistors with it. And I'll say this: it lives up to 
its name. 

How does the TR -139 work? A simplified schematic 

BETA 
CAL 

SET TO 
ABOUT 
1.25VAC 

24,951 + 500µF 

--------irEST 

Fig. I 

of the beta test is shown in Fig. 1. A small signal -about 
1.25 volts of ac -is applied to the transistor. Zener -diode 
regulators in the transformer primary hold this constant 
during the test. A calibrate control (variable resistor in the 
primary) is adjusted for a full -scale meter reading. This 
voltage is actually the dc drop across a 24.9 -ohm resistor in 
the collector circuit. 

Full scale means 2.0 mA in the collector circuit, well 
below the limits of even the smallest transistors. When the 
TEST button is pushed, the meter is switched across a 200 - 
ohm resistor in the base circuit. Since the reading is the 
result of an ac signal, this gives an actual test of signal 
amplification. This is about as near as you can get to actual 
circuit operation. 

The leakage test is shown in Fig. 2, again in simplified 
form. The meter, an 0 -200 -AA type, is shunted to read 0-5- 
mA full scale. A diode -resistor network shapes its response 

so that the center -scale reading is still only 100 AA, for 
greater accuracy in spotting minute leakages. The smallest 
scale division is 2µA. It is used for out -of- circuit diode 
testing, reverse- leakage checks and comparison. 

A good tube tester checks for shorts, then tests the 
quality of the tube -in other words, "Will it amplify a sig- 
nal?" The TR- 139 -an easy -to- operate instrument -will do 
the same thing for transistors. All we need to know is "Is it 
shorted or open ?" and "Will it amplify ?" The TR -139 will 
check any kind of bipolar transistor, pnp or npn, in- circuit, 
disregarding any shunt impedance or resistance down to a 
very low value, which seems to be somewhere around 20-30 
ohms! 

The reading you get is the beta of the transistor, 
roughly the same as mutual conductance of a tube; in other 
words, signal -amplifying ability. Test voltages applied are so 
small that you won't damage a transistor even if it's hooked 
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up backward. If the meter backs off scale, just turn the 
PNP -NPN switch to the other position. 

I used the TR -139 on everything I could find: transistor 
radios, TV sets, stereo amplifiers, antenna boosters, and 
even a CATV line amplifier. It worked fine. 

Actual operation is simple. Three color -coded test 
leads are provided, and the jacks are marked E, B and C. 
You hook these up to the transistor and then set the BETA 

CAL knob for a full -scale reading. Then you push the red 
TEST button, and read beta directly on one of the two scales. 
"high" (0 -500) or "low" (0 -100). 

If the meter jumps to the right when you push the 
TEST button on the low scale, go to the high scale. If it jumps 
to the right on both scales, the transistor is bad or one of 
the clips has slipped off! (If you get nothing at all; no CAL 

or beta reading, check back to be sure that all three 
clips are still hooked up -and to the right places!) A bad 
reading means that the meter won't CAL, or that you get 
nothing when you push the TEST button. 

Exercising my right to be prejudiced, I tried the TR- 
139 on a couple of little transistor radios that had been on 
the bench far too long. One showed no bad transistors (so I 
happily put that one aside again for another day). The other 
showed a bad i.f. transistor. Replaced; the radio worked. 
Hmm. Prejudice began to fade a little. Finally I gave the 
tester what I thought would be the acid test: a CATV line 
amplifier known to be defective. In less than 5 minutes, I 
found a bad transistor. That did it -the thing really worked!! 
Prejudice laid down and expired; this doodad had some 
very small coils and things! 

If you have an FM mpx demodulator that won't bal- 
ance, you can check the transistors for balanced beta, in or 
out of circuit. You can also check diodes, video detectors, 
afc, afpc and so on, for balance if necessary, or for reverse - 
leakage ratios or shorts, both in or out of the circuit. You 
can even read leakage; this is one of the hardest things to 
do on a transistor. 

One thing the TR -139 won't check is Zener diodes be- 
low 5 volts. These will read the same in each direction. 
Around 6 volts, you'll get some reverse leakage, about 3/4 
scale. Anything above 8 volts will check out like any other 
diode.- William Darragh R -E 
Size: 91/2" x 71/2" x 6" Weight: 7 lb Price: $89.50 
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GAS 

WELDING 

PORCH 

Uses OXYGEN 
and LP GAS 

Completely self- contained. 
Produces 5000° pin -point flame. 
Welds, brazes, solders. 
Hundreds of lightweight uses. 
Suggested list - $19.95. 

GET COMPLETE DETAILS AT MOST IN- 
DUSTRIAL DISTRIBUTORS, OR WRITE TO 
MICROFLAME, INC. 

TECHNICIANS 

MICROFLAME, INC. 
7800 COMPUTER AVENUE 

MINNEAPOLIS, MINNESOTA 55424 

Circle 27 on reader's service card 
J 

Have You Seen the 

AMAZING NEW 

Poly Beaver 3 
A new CB two -way radio so sensitive that .00000015 
volt of signal strength (.15 microvolt) can produce as 
much as 3 watts of audio at the speaker with a mini- 
mum of 50 db adjacent channel rejection ... designed 
by aerospace engineers for the discriminating CB user. 
Other Poly- Beaver features: Double- Conversion super- 
heterodyne receiver; modulation indicator; maximum 
legal power; signal strength meter; illuminated channel 
selector; custom colored trim, choice of green, red, 
blue, beige. 
$199.50 with mounting bracket, microphone, and crys- 
tals for 23 channels. 

DEALER INQUIRIES INVITED 

POLYTRONICS COMMUNICATIONS 
Baltimore Div., Allied Research Assoc., Inc. 

Box 536, Baltimore, Md. 21203 

Circle 28 ni reader's service card 

www.americanradiohistory.com

www.americanradiohistory.com


You Can Always Depend On Heath... 
New Solid -State Color TV 

Marker /Sweep 
Generator ... 
15 Crystal Markers 

0 
3 Sweep Ranges 

f The 1G -57 combines the features of both a 
post marker and a sweep generator for less 
than you'd expect to pay for just one of these 
functions. This compact easy -to-use instru- 
ment has all the facilities you need for critical 
Color TV and FM alignment ... just attach 
any 'scope and you're ready. 15 crystal - 
controlled marker frequencies, 3 sweep ranges 
... all crystals included. External attenuator 

NEW kit 1G -57 provides 1, 3, 6, 10 and 20 dB steps to 70 dB 
maximum; also can be used with external sweep or marker. Picture and 

$13500 sound carrier frequencies for channels 4 and 10; FM tuner, FM IF and 
discriminator alignment; TV sound IF adjustment. Completely isolated 
0-15 v. variable voltage supply. Built -in 400 Hz modulation; Phase 
Control and Trace Reverse Switch. Blanking Switch eliminates return 
sweep and provides base line. Solid -state circuit uses 27 transistors, 
7 diodes ... 3 circuit boards. Handsome new Heathkit instrument styling. 
Order your IG -57 now, it's the best investment in Color TV and FM 
alignment facilities you can make. 14 lbs. 

NEW 
kit 1T-18 

$2495 

NOW, THE TUNER AND AMPLIFIER OF 

THE FAMOUS HEATH AR -15 RECEIVER ARE 

AVAILABLE AS SEPARATE COMPONENTS 

NEW kit AJ -15 

$18995* 

$16995* 

68 

NEW HEATHKIT In- Circuit Transistor Tester 
At last, a realistic price for in- circuit testing of transistors! The new 
Heathkit IT -18 Tester has the facilities you need and it costs a lot 
less. It measures DC Beta in -or- out -of- circuit in 2 ranges from 2 to 
1000 (the spec. commonly used by mftrs. and schematics to determine 
transistor gain). It tests diodes in -or- out -of- circuit for forward and 
reverse current to indicate opens or shorts. Measures transistors out - 
of- circuit for ICED and ICBO leakage on leakage current scale of 
0 to 5,000 uA. Identifies NPN or PNP devices, anode and cathode 
of unmarked diodes; matches transistors of the same type or oppo- 
site types. Cannot damage device or circuit even if connected incor- 
rectly. Big 41/2" 200 uA meter. 10 -turn calibrate control. Completely 
portable, powered by "D" cell (long battery life). Front panel socket 
for lower power devices. Attached 3' test leads. Rugged polypropylene 
case with attached cover. Build in 2 hours. 4 lbs. 

NEW HEATHKIT AJ -15 Deluxe Stereo Tuner 
For the man who already o\\ ns a fine stereo amplifier. and in response 
to many requests, Heath now offers the superb FM stereo tuner section 
of the renowned AR -15 receiver as a separate unit. The new AJ -15 FM 
Stereo Tuner has the exclusive design FET FM tuner for remarkable 
sensitivity, the exclusive Crystal Filters in the IF strip for perfect re- 
sponse curve and no alignment; Integrated Circuits in the IF for high 
gain, best limiting; elaborate Noise- Operated Squelch; Stereo -Threshold 
Switch; Stereo -Only Switch; Adjustable Multiplex Phase, two Tuning 
Meters; two variable output Stereo Phone jacks; one pair variable 
outputs plus two fixed outputs for amps., recorders, etc. ; front panel 
mounted controls; "Black Magic" panel lighting; 120/240 VAC op- 
eration. 18 lbs. *Walnut cabinet AE -18, S19.95. 

NEW HEATHKIT AA -15 Deluxe Stereo Amplifier 
For the aman who already owns a line ,icreu tuner, Heath now offers 
the famous amplifier section of the AR- 15 receiver as a separate unit. 
The new AA -15 Stereo Amplifier has the same superb features: 150 
watts Music Power; Ultra -Low Harmonic & IM Distortion (less than 
0.5% at full output); Ultra -Wide Frequency Response ( +1 dB, 8 to 
40,000 Hz at 1 watt); Ultra -Wide Dynamic Range Preamp (98 dB); 
Tone -Flat Switch; Front Panel Input Level Controls; Transformerless 
Amplifier; Capacitor Coupled Outputs; Massive Power Supply; All - 
Silicon Transistor Circuit; Positive Circuit Protection; "Black Magic" 
Panel Lighting; new second system Remote Speaker Switch; 120/240 
VAC. 26 lbs. *Walnut cabinet AE -18, $19.95. 
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NOW -Color -Coded Schematics for 1500 TV 

Sets ... at an Unbelievable 1.3? Per Set! 
Yes, now you can speed- repair 1500 

popular TV receivers for just about 1¢ 
each ... with the serviceman -proved 
COLOR -CODED TV COLORGRAMS. 

If you've heard about TV Color - 
grams, then you know they were a real 
bargain at their original total price of 
$102.50. Now, at this special price of 
only $19.95, they're almost a steal. 

What are TV COLORGRAMS? 

They're amazing new color -coded 
charts that help you isolate TV re- 

ceiver difficulties and with less effort 
than you ever dreamed possible. Each 

COLORGRAM chart is clearly color - 
coded to show signal -flow, continuity, 
test points, and voltages. The entire 
ground conductor is shown in its own 

distinctive color. Every component in 

the circuit is clearly identified, and 
its relationship to other components 
made readily recognizable. COLOR - 

GRAM charts let you concentrate on 

that small portion of the set most like- 
ly to be the cause of the trouble. 
There's no time wasted working back 
and forth between schematic and set 
looking for test points . . . wading 
through superfluous information .. . 

identifying components incorrectly. 
With COLORGRAMS, everything is 

there, before your eyes, and very often 
looking just as it does in the set. 

What does a TV COLORGRAM 
Service -Pak include? 

Everything you need to service a 
whole series of TV sets! 

Typical COLORGRAMS SERVICE -PAK sold for $1.95. 
You get 50 such PAKS . . . plus 148 -page Index 

. for only $19.95! 

First of all, the Pak includes COLOR - 
GRAM charts for IF, Video, Audio, 
Vertical and Horizontal (showing sync 
and sweep circuits), B+ distribution 
and AGC circuits. You use the Video 
chart if you have a Video problem, 
the Audio chart if you have an Audio 
problem, etc. 

AUGUST 1968 

Easy to read complete master schematic is color 
keyed to the colors used in the Colorgram Charts. 

Second, the Pak includes color - 
keyed master schematic providing an 
overall view of the receiver circuit. It 
shows the Tuner, IF, Video, Audio, 
Vertical and Horizontal sections, color - 
keyed to the colors used in individual 
COLORGRAM charts. It also shows 
test points, waveforms, voltage, re- 
sistance, capacitance, practical align- 
ment data, etc. 

CONTENTS 
ADMIRAL (25 CHASSIS, 179 MODELS) 
EMERSON (24 CHASSIS, 100 MODELS) 
G. E. ( 9 CHASSIS, 332 MODELS) 
MAGNAVOX (1 CHASSIS, 27 MODELS) 
MOTOROLA (8 CHASSIS, 63 MODELS) 
PHILCO (24 CHASSIS, 122 MODELS) 
R. C. A. (125 CHASSIS, 539 MODELS) 
WSTGHSE. (27 CHASSIS, 183 MODELS) 

Third, the Pak includes a Rapid Re- 
pair Manual that is an effective guide 
to the use of the COLORGRAM System. 
It contains original manufacturer's 
service notes, special instructions, cir- 
cuit modifications, parts list, and parts 
numbers. Other practical service data 
in the Guide are a Pictorial Tube and 
Component Location Chart, and a Tube 
Failure Guide. 

What do I get for my money? 

50 complete Service -Paks ... each 
Pak containing data on approximately 
30 TV sets. PLUS, as an added bonus, 

we'll include the 148 -page MASTER - 
INDEX and Cross Reference Replace- 
ment Parts Guide which lists all 1500 
TV sets you can quickly repair with 
TV COLORGRAMS. It describes the 
black -and -white receivers of Admiral, 
Emerson, General Electric, Magnavox, 
Motorola, Philco, RCA, and Westing- 
house. These receivers are cross - 
referenced (by IBM data -processing) 
to nine replacement parts manufac- 
turers ... Aerovox, Centralab, Claro- 
stat, G. C., Merit, Stancor, Thordar- 
san, Triad, and TVD, covering over 
25,000 parts listings. This INDEX 
gives you the newest, fastest, clearest, 

Each Colorgram chart is color -coded to show sig- 
nal flow and continuity -just like a road map! 

most practical approach to obtaining 
the correct replacement part in a 

hurry. 

MONEY -BACK GUARANTEE 

So sure are we that the data in 
these invaluable Service -Paks will save 
you time and money we're offering 
them on a guaranteed money -back 
basis. Order at our risk for 10 -day 
examination. Put the data in these 
schematic -packed guides to work for 
you for 10 days. If they don't prove to 
be worth several times their cost, re- 
turn them and we'll refund the full 
purchase price. Simply fill in and mail 
the NO -RISK coupon below, with your 
check or money order, to obtain these 
time -saving, money- making manuals. 

NO RISK COUPON - MAIL TODAY 

TAB Books, Blue Ridge Summit, Pa. 17214 
I enclose $19.95 for which please send me your complete 50- Package Color - 
grams Schematic offer postage prepaid. I understand I must be completely 
satisfied or you will refund my money if the package is returned in 10 days 
Name 
Company 
Address 
City State Zip 

RE -88 

Circle 32 on reader's service card 
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RADIO- ELECTRONICS READER'S SERVICE 

Here's how you can get manufacturers' 
literature fast. 

1. Tear out the post card on the facing 
page. Clearly print or type your name 
and address. 

Include zip code! Manufacturers will 
not guarantee to fill your requests un- 
less your zip code is on the reader 
service card. 

2. Circle the number on the card that 
corresponds to the number appearing 
at the bottom of the New Products, 
New Literature or Equipment Report in 

which you are interested. 
For literature on products advertised 
in this issue, circle the number on the 
card that corresponds to the number 
appearing at the bottom of the adver- 
tisement in which you are interested. 
Use the convenience index below to lo- 

cate quickly a particular advertisement. 

3. Mail the card to us (no postage re- 

quired in U.S.A.) 

Advertisements in this issue offering free 
literature (see the advertisement for prod- 
ucts being advertised): 

ANTENNACRAFT (Pg. 82) 
ARCTURUS ELECTRONICS CORPORATION 

(Pg. 96) 

B & K (Division of Dynascan Corporation) 
(Pg. 15) 

BROOKS RADIO AND TV CORPORATION 
(Pgs. 92 -93) 

BROWNING LABORATORIES, INC. 
(Pg. 89) 

BURSTEIN- APPLEBEE COMPANY (Pg. 89) 

CASTLE TV TUNER SERVICE, INC. (Pg. 13) 

CLAROSTAT MANUFACTURING COMPANY, 
INC. (Pg. 16) 

CLEVELAND INSTITUTE OF ELECTRONICS 
(Pgs. 62 -65) 

CLEVELAND INSTITUTE OF ELECTRONICS 
(Slide Rule) (Pg. 78) 

COLUMBIA STEREO TAPE CLUB (Pg. 5) 

CORNELL ELECTRONICS COMPANY (Pg. 98) 

COURIER COMMUNICATIONS, INC. 
(Cover III) 

DELTA PRODUCTS, INC. (Pg. 26) 

DELTA PRODUCTS, INC. (Pg. 77) 

DELWYN (Pg. 14) 

EDITORS & ENGINEERS, LTD. (Division of 
Howard W. Sams & Company, Inc.) 
(Pg. 24) 

EDMUND SCIENTIFIC COMPANY (Pg. 97) 

ELECTRONIC INDUSTRIES ASSOCIATION 
Pg. 27) 

ELECTRO- VOICE, INC. (Pg. 17) 
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Circle 124 
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FINNEY COMPANY (Pg. 23) Circle 19 

GAVIN INSTRUMENTS, INC. (Subsidiary of 
Advance Ross Corporation) (Pg. 78) Circle 110 

GRANTHAM SCHOOL OF ELECTRONICS 
(Pg. 1)' Circle 8 

HEALD COLLEGES (Pg. 76) Circle 107 

HEATH COMPANY (Pg. 68 -69) Circle 29 

INDIANA HOME STUDY INSTITUTE, THE 
(Pg. 83) Circle 114 

INTERNATIONAL CRYSTAL MFG. COMPANY 
(Pg. 100) Circle 149 

E. F. JOHNSON COMPANY (Pg. 75) Circle 106 
JUDSON RESEARCH AND MFG. COMPANY, 

INC. (Pg. 70) Circle 31 

KENZAC (Pg. 96) Circle 122 

MICROFLAME, INC. (Pg. 67) Circle 27 
MULTICORE SALES CORPORATION (Pg. 82) Circle 112 
MUSIC ASSOCIATED (Pg. 70) Circle 30 

NORTRONICS COMPANY, INC. (Pg. 80) Circle 111 

OLSON ELECTRONICS, INC. (Pg. 92) Circle 117 

POLY PAKS (Pg. 99) Circle 129 
POLYTRONICS COMMUNICATIONS (Pg. 67) Circle 28 

QUAM -NICHOLS COMPANY (Pg. 6) Circle 10 

SAMS & COMPANY, INC., HOWARD W. 
(Pg. 93) Circle 118 

SOLID STATE SALES (Pg. 97) Circle 125 

SONAR RADIO CORPORATION (Pg. 94) Circle 120 

SPRAGUE PRODUCTS COMPANY (Pg. 12) Circle 12 

TAB BOOKS (Pg. 71) Circle 32 
TRIPLETT ELECTRICAL INSTRUMENT 

COMPANY (Cover II) Circle 7 

UNITED RADIO COMPANY (Pg. 99) Circle 128 

WARREN ELECTRONIC COMPONENTS 
(Pg. 98) Circle 126 

WELLER ELECTRIC COMPANY (Pg. 66) Circle 25 

XCELITE, INC. (Pg. 22) Circle 18 

ZENITH (Pg. 25) Circle 21 
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NEW PRODUCTS 
More information on new products is available free from the manufacturers of 

items identified by a Reader's Service number. Turn to the Reader's Service 

Card facing page 72 and circle the numbers of the new products on which you 

would like further information. Detach and mail the postage -paid card. 

CARTRIDGE RECORDERS, Models 
KX -899, KX -900. Both models feature 
ability to stop when in contact with me- 
tallic foil sensing tape featured on all 8- 
track tapes, and which can be added to 

4- track. This eliminates need of a stop 
watch to prevent overrecording. Both op- 
erate at 110V -120V ac but can be con- 
verted for use with 12V dc. Model KX- 
899 incorporates record electronics only 
and sells for $160. Model KX -900 com- 
bines both record and playback elec- 
tronics; sells for $170. -Kinematix, Inc. 

Circle 46 on reader's service card 

BOOSTER PREAMPLIFIERS. Antenna- 
craft's new line of high -gain TV booster 
preamps are mast -mounted. Uhf, vhf and 
uhf -vhf combinations are offered. All 
models feature stable, high -gain perform- 
ance, with a wide dynamic range in the 

uhf section. Vhf, uhf and vhf -uhf combos 
available in 75 and /or 300 ohm. vhf only: 
16.5 average dB gain across band. Uhf 
only: 11 dB gain and v -u combo: 11.5 dB 
on vhf and 8 dB gain across the uhf band. 
Prices range from $29.95 to $44.95- 
-Antennacraft Company 

Circle 47 on reader's service card 

FAST- CHARGE BATTERY. Sealed, re- 
chargeable nickel- cadmium battery cell is 
capable of taking a quick charge. Can be 
fully charged in one hour or charged to a 
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sufficient capacity in a matter of minutes 
to operate a cordless device. Fully 
charged in 60 minutes at 20 ampere rate 
or in 3 hours at 400 -mA rate. Battery is 
self- sustaining: quick charge is built into 

the battery cell. It is also capable of ac- 
cepting overcharge; at the one -hour rate, 
the cell can be overcharged for days . . . 
at the slower three -hour rate, the cell can 
be left on overcharge for long periods of 
time. -Sonotone Corp. 

Circle 48 on reader's service card 

( continued on page 76) 

...a 23 channel 

base station offering 

the best of Johnson's 
experience! 

Brought to you by the same engineering team that designed the 
famous Messengers "I" and "Two ", the Messenger 223 has the 
same rugged circuitry and even greater "Talk Power" capability. 
With at least 15 db more audio gain than the "I" and "Two ", 
the "223" puriches out a clear, penetrating signal ... outperform- 
ing any other radio on the market. 

Ten tubes, eight diodes and six transistors form a rugged base 
station transceiver that can't be beat for reliable day -in, day -out 
performance. A built -in illuminated "S" meter /power meter mea- 
sures input strength of RF signals and relative power output of 
the transmitter. Ready to go on all 23 channels, the Messenger 223 
is FCC Type Accepted and DOT Approved. 

See your Johnson dealer today for complete details! 

E. F. JOHNSON COMPANY 
2374 Tenth Ave. S.W., Waseca, Minnesota 56093 

Providing nearly a half- century of communications leadership st, 
Circle 106 on reader's service card 
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There's no substitute 
for SUCCESS... 

JAMES WONG -- Research Engineer 
Heald Engineering College Graduate 

or IN -CLASS INSTRUCTION! 

In electronics, it's the training that 
makes the difference. Employers 
require well- trained men and the 
first thing checked is where you 
gained your knowledge. 
HEALD GRADUATES have many job 
offers with starting salaries often in ex- 
cess of $10,000 per year. AND advance- 
ment is rapid. 

GET STARTED NOW. Be a 

DRAFTSMAN - --12 months 
TECHNICIAN - --15 months 
ENGINEER (B.S. Deg.) - --30 months 
ARCHITECT (B.S. Deg.) - --36 months 

YOU are eligible for HEALD ENGI- 
NEERING COLLEGE if you have a high 
school education or the equivalent. 

Increased income starts with success-- - 
success starts with your move to Heald. 
Send now for FREE brochures with 
more information on Heald in San Fran- 
cisco and your future in Engineering. 

FREE LIFETIME PLACEMENT SERVICE 

014.0 
K? aiî, WRITE TODAY FOR DETAILS 

HEALD Engineering College 
1215 Van Ness Ave., San Francisco, California 94109 

VETERAN APPROVED 

Please send me information about: 
ARCHITECTURE 
ENGINEERING: Civil Electrical 

Electronic Mechanical 
TECHNOLOGY: Electronic Engineering 

Technician (FCC) 
Radio -Television Technician (FCC) El 

DRAFTING: Mechanical Electrical 
Structural 

I am interested in Day EveningO courses 
Also send an application. 

NAME AGE 

ADDRESS 

CITY 

STATE 

SIP PHONE 

Circle 107 on reader's service card 

NEW PRODUCTS 
(continued from page 75) 

CB BASE -STATION ANTENNA, Delta- 
5, Model SA- 511 -S. Features an SWR of 
1.5/1 or better, feed -point impedance of 
52 ohms. Has a 20 db front -to -back ratio 
and a forward gain of 9.5 db over refer- 

±0.002. Switches are completely proofed 
against water, oil, spray, dust and dirt. 
They are small in size and easily installed. 
Can be used for counting, sensing, and do 
not need an additional amplifier or power 
pack. 18" leads of core -insulated flexible 
cable are provided; longer leads available. 
-Electro -Tec Corp. 

Circle 51 on reader's service card 

INTRUDER ALARM SYSTEM. The 
slightest sound of forced entry can alert 
police or set off alarms when busi- 
ness or residential buildings are guarded 
by ultrasensitive Detectalarm intruder 
detection system. Designed for total 
premise protection, these electronic units 

once dipole or 11.6 over isotropic source. 
Antenna has a maximum element length 
of 18' 8 % ", boom length of 24' and 12' 
turning radius horizontally mounted or 
15.3' vertically. -Mosley Electronics, Inc. 

Circle 49 on reader's service card 

INDICATOR LAMP, Minilamp. In- 
stalled from the front of the instrument 
panel to eliminate going into the interior 
of the equipment. Lamps are available in 

red, yellow, green, blue and white, and 
special colors to order. Will not discolor. 
Five can be mounted in a 1%" square. 
Current rating: 6-8 volts -0.05 amp; 
12 -14 volts -0.04 amp; 24-28 volts -0.04 
amp. -International Products, Inc. 

Circle 50 on reader's service card 

MAGNETIC DETECTOR SWITCHES. 
Ferotec switches are precision sensing de- 
vices operated by the proximity of mag- 
netic metals; physical contact is not neces- 
sary. Operating medium is the smallest 

possible to 
switching 
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give maximum air gap, and 
repeatability is generally 

utilize special microphones or existing in- 
tercoms to give early warning of forced 
entry through doors, walls, roofs and 
windows. Vandals or intruders who stay 
behind after buildings are closed can also 
be detected. Vibration, smoke, fire, flood- 
ing and freezer monitoring sensors can 
he added to the device. -Alarmtronics 
Engineering, Inc. 

Circle 52 on reader's service card 

EXTRUDED ALUMINUM CASES. 
Available in 1.6 ", 2.0 ", 3" and 4.5" 
widths in "U" shape. Separate bottom 
plate. Case joints overlap to provide ex- 
cellent rf shielding. Interior surfaces 
have parallel 0.070" grooves that hold 

circuit boards running the long dimen- 
sion of the case. 14 models are available 
in sizes from 1.6" to 4.5" wide, 3.10" to 
8" high and 3.10" to 14" long. Prices 
range from $3 to $10.34.- Vector Elec- 
tronic Co. R -E 

Circle 53 on reader's service card 
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New Communications Equipment 

23- CHANNEL TRANSCEIVER, Mes- 
senger 320. Uses a double- conversion re- 
ceiver with 0.5 -mV sensitivity for a 10 -dB 
signal -to -noise ratio. Transmitter features 
a 5 -watt dc input. Furnished with univer- 
sal mobile mounting bracket. Operates on 

12 -volt dc on all 23 channels and can be 
removed in seconds for base or portable 
use. Plug -in power supplies for ac opera- 
tion require no wiring. Unit features built - 
in S -meter and rf power output meter; 3- 
watt PA system requiring only an external 
speaker for operation, and a ceramic 
microphone. -E. F. Johnson Co. 

Circle 54 on reader's service card 

VHF -BAND CONVERTER, Model RA- 
26. Tunable from 108 to 136 MHz, unit 
picks up airplane communications over 
any portable radio. Operates on 9 -volt 
battery and requires no wiring connections 

to radio battery. Large, clearly marked 
megacycle indicator is easy to read. Picks. 
up signals and converts them without any 
complicated adjustments. Antenna is re- 
tractable. -Olson Electronics, Inc. 

Circle 55 on reader's service card 

7 -BAND RECEIVER, EXPLOR -AIR No. 
99- 2601WX. New 7 -band FM, AM, short- 
wave and weather /marine receiver also 
receives 150 -400 kHz, plus 4 short -wave 
bands from 5.9 to 15.55 MHz. FM sensi- 
tivity: 2 p.V or less; crossmodulation: 70 
dB; de- emphasis; 75 µsec; distortion: 1% 

AUGUST 1968 

Delta Launches the 

COMUTACU 
* 

The 
Great 
One! 

or better @ 20 µV; image ratio: 45 dB; 
antenna impedance: 300 ohms. AM: 3- 
gang tuning capacitor. Short wave: as low 
as 2µV sensitivity. Features individually 
tuned circuits for each band, 455 kHz 
mechanical filter, tuned rf stage and 
shock -free high -voltage transformer -oper- 
ated power supply. $99.95- Lafayette 
Radio Electronics 

Circle 56 on reader's service card 

CB TRANSCEIVER, Courier 23 -Plus. 
Features cascode front end and nuvistor 
mixer, 23 crystal- controlled channels, 
modulation sampler and dual conversion. 
The unit has an illuminated S -RF meter 
and channel selector and a built -in PA 

system. Also features auxiliary speaker 
jack, single -knob tuning and a modula- 
tion indicator. Comes complete with 
crystals for. all 23 channels, mounting 
brackets, power cords and microphone. 
$199. -Courier Communications, Inc. 

Circle 57 on reader's service card 

MOBILE RADIO AC ADAPTER, Power 
Pedestal Model 790 provides dc power 
for almost all transistorized in -car short- 
wave radio transceivers. Unit is suited for 

(continued on page 78) 
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An exclusive computer - 
tachometer for precise RPM 
measurement in easy -to- 
build Kit form! 

$2995 
ppd. 

Delta, pioneers in CD ignition who pro- 
duced the fabulous MARK TEN'â', now offer 
a precise computer- tachometer which obso- 

letes any type tachometer on the market 
today! You achieve unbelievable accuracy 
in RPM readings due to the advanced, 

solid -state electronic matched components 
used in the computer, coupled with the 
finest precision meter in the world. Works 

on all 2, 3, 4, and 6 cylinder 2 cycle and 

with 4-6-8 cylinder -4 cycle 12 volt engines, 

A 0 -8000 RPM range 

Perfect linearity - zero paralax 

Adjustable set pointer 
A Wide angle needle sweep 

Translucent illuminated dial 

Chrome plated die -cast housing 
All -angle ball & socket mounting 

Use it with ANY ignition system 

A Meter: 31/e" dia. X 33/e" deep 

A Calibration kit included, no test eqpt. 
needed. 

Orders shipped promptly. I 

Satisfaction guaranteed. 

DELTA PRODUCTS, INC.. 

Send check today! 
P.O. Box 1147 RE / Grand Junction, Colo. 81501 

Enclosed is $ Ship ppd. Ship C.O.D. 
Please send: 

COMPUTACH'R Kits @ $29.95 ppd 
Sold in Kit Form ONLY! 

Name 

Address 

City /State Zip 

uircie foes on reaaer s service car d 
-7 7 www.americanradiohistory.com

www.americanradiohistory.com


NEW COMMUNICATIONS EQUIPMENT 

(continued from page 77) 

use with many 5 -watt CB and low -power 
amateur and business radio service vehicu- 
lar communications equipment. Output 
voltage is 13.5 Vdc nominal with 5% out- 
put regulation with only 0.05% ripple. Low 
current ripple is 0.4 mv at 100 ma. High 

current ripple is 4 mv at 1 amp. Unit 
measures 6 x 8 x 3 inches, weighs 4 lb, 
costs $29.95. Two magnetically impreg- 
nated rubber mounting strips hold the 
transceiver firmly in place. The strips are 
electrically isolated from the supply cir- 
cuit and permit use of any mobile trans- 
ceiver that has a flat metal base.- Amphe- 
nol Distributor Div. 

Circle 58 on reader's service card 

r 

BREAKTHROUGH 

IN ELECTRONICS CALCULATING 
Still plodding through math and electronics 
problems the slow pencil -and -paper way? 
Smash the paperwork barrier with this new 
Electronics Slide Rule. 

Even if you've never used a slide rule 
before, you can whiz through resonant fre- 
quency calculations and inductive or capaci- 
tive reactance problems. You can find 
reciprocals for resistance formulas in- 
stantly. You can even locate tricky decimal 
points in a jiffy. 

You can also work regular math prob- 
lems in a flash: multiplication, division, 
square roots, logarithms, trigonometry. 

Anyone can use this sturdy 12 -inch, all - 
metal slide rule. We show you how with 
our complete 4- lesson instruction course. 
Slide rule, course, and handsome leather 
carrying case deliberately priced low as our 
way of making friends with men in Elec- 
tronics. FREE booklet gives full details. 
Mail coupon below today. 

MAIL THIS COUPON FOR FREE BOOKLET 
41> 

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

Please send me, without charge or obligation, your booklet 
describing the Electronics Slide Rule and 4- lesson instruc- 
tion course. Also FREE if I act at once -a handy, pocket - 
sized Electronics Data Guide. 

HOW to Solve Electronics Problems in Seconds 

With new Ei «arooi,s Slid. Rece and Instruction course 

Name 
(please anal) 

Address 

City State 

Accredited Member National Home Study Council A Leader in Electronics Training...Since 1934 
L 

Zip 

Circle 109 on reader's service card 

-i 

RE-155 

The First Really New 
INDOOR ANTENNAS! 
Now, at last, your customers have a reason to get rid 
of their tired old droopy rabbit ears. The Gavin series 
of monitor antennas not only look better, they work 
better too. 
Check these quality features: 

TOWER DESIGN GETS UP WHERE THE SIGNAL IS FOR EXTRA 

POWER. 

GUARANTEED TO GIVE YOUR CUSTOMERS BETTER RECEPTION 
OR MONEY REFUNDED. 
ROTATING SCANNER - You can aim for best pictures without 
turning base. No danger of scratching furniture. 
HIGH IMPACT PLASTIC CASE WITH DEEP FELT PAD. 

UHF /VHF FUNCTION SWITCH AND PHASING SWITCH. 

For more details, contact your GAVIN representative today, or call: 

tav i li GAVIN INSTRUMENTS, INC. 
Subsidiary of ADVANCE ROSS CORP. 
Somerville, New Jersey 08876, U.S.A. 

Telephone:(201) 356-3500 ! 

BUSINESS BAND 2 -WAY RADIO, 
Courier Tradesman operates on the 25-40 
MHz band. Provides 5 -watt power input 
and can be coupled with 100 -watt Model 
ML -100 Linear Amplifier. Unit provides 

100% modulation. Has illuminated chan- 
nel selector, transmit indicator, auxiliary 
speaker jack. Safety circuit protects trans- 
ceiver against mismatched antenna, in- 
correct polarity and overload. Price $129. 
-Courier Communications, Inc. 

Circle 59 on reader's service card 

PORTABLE SECURITY COMMUNI- 
CATIONS KIT. 3 -watt, 2- channel, dual - 
conversion units provide reliable two -way 
communications for police or surveil- 
lance work. Kit comes complete with 
2 transceivers, lapel- attached speaker/ 
microphones, crystals for both channels, 

4 batteries, 2 belts and 2 flexible an- 
tennas. An additional antenna for attach- 
ment to an auto, and a battery charger 
are also included. The kit is easily car- 
ried in its attaché case. An economy kit 
containing 2 transceivers, 4 batteries, 
battery charger and carrying case is also 
available. -Polytronics Communications 

Circle 60 on reader's service card 

HF RECEIVER, Galaxy R-530. Features 
continuous frequency coverage of 0.5 
to 30 MHz, solid -state construction, 
phase -locked fundamental oscillator, and 
adjustable noise blanker. Frequency sta- 
bility: less than 100 Hz drift after turn - 
on; accuracy: 1 KHz. Receives selectible 
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upper and lower sidebands, AM, CW and 
RTTY signals. Rear -panel outputs of the 
P.T.O. ( permeability -tuned oscillator) , 
high- frequency i,f., avc, rf gain control 
and balanced 600 -ohm audio permit dual 
and space diversity utilization with mini- 
mum accessories. Operates on 115/230 
Vac, 50/60 Hz or 12 Vdc at 1 amp for 
applications where normal power loss 
may occur. $700 -Galaxy Electronics 

Circle 61 on reader's service card 

RADIO COMMUNICATIONS RECEIV- 
ER, The Kaar XH -14. Receives SBS 
and AM on one or two frequencies within 
the 1.6 -24 -MHz range, using solid -state 
circuitry and a built -in loudspeaker. 
Sensitivity: 0.5 µV for 12 dB S+N /N 
(SSB reception) and 1.0 µV for 6 dB 

Sd-N /N (AM reception) SSB bandwidth 
is 2 kHz and AM is 6 kHz at -6 dB points; 
60 dB attenuation is provided at 6 kHz 
in the SSB mode, and 30 kHz in the AM 
mode. Spurious rejection at 455 kHz is 
more than 90 dB down. Unit operates on 
115 or 230 Vac or a battery or other ex- 
ternal 12 -volt dc source. -Kaar Electron- 
ics Corp. 

Circle 62 on reader's service card 

MARINE RADIO TELEPHONE, Aqua - 
corn 150 -D. 150 -watt unit is designed 
for extended -range cruising. Input cur- 
rent for receiving is 1.1 amps, 2.2 amps 
at standby and 30 amps for transmitting. 

Features a front -panel rf output meter 
and a 2 -4.5- megacycle range. Standard 
equipment includes crystals for 2 chan- 
nels, push -to -talk plug -in microphones, 
power plug and leads, tunable standard 
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broadcast band for weather. Input is 12 

volts dc. Input power: 140 watts; out -put 
power: 76 watts; sensitivity: 2µV, 10 dB 
S /N; selectivity: ±2.5 kc, 6 dB down, 
±14 kc, 60 dB down; audio output: 4 
watts to internal 8 -ohm speaker. $439 - 
Columbian Hydrosonics 

Circle 63 on reader's service card 

VHF RECEIVER, 990R. Using 39 
transistors and 14 diodes; the solid -state 
unit features a carrier -level meter, a nutt- 
ing circuit, high- and low -level audio 
channels. Operates from any standard ac 
supply or 12 Vdc; can be battery-oper- 
ated. Frequency. range: 27 -240 MHz in 

4 ranges; intermediate frequency: 10.7 
MHz; Noise factor: 10 dB; sensitivity 5 
µV for 10 dB S/N ratio with 50 mW out- 
put in AM mode (30 -kHz filter) ; spurious 
response: 50 dB down. Calibration ac- 

curacy: within 1 %; i.f. bandwidth: 30 
kHz and 200 kHz; audio output: maxi- 
mum 500 mW at 10% distortion; audio 
response: within 6 dB from 200 Hz to 10 
khz.- Eddystone Radio Limited 

Circle 64 on reader's service card 

LINEAR AMPLIFIER, Knight -Kit T- 
175. Delivers plate power input of up 
to 300 watts pep on SSB, 120 watts AM 
and 150 watts CW. Features 2 illuminated 
meters for plate current and combination 
grid current relative power, internal auto- 
matic antenna changeover for SSB, AM 
and low -speed CW (no internal connec- 

tions required ), air -cooling fan and 
thermal radiators on plate caps. Fre- 
quency coverage: 26.960- 29.700 MHz 
and 50-54 MHz. Output impedance: 
pi- matching network for 50-70 -ohm loads 
with a vswr of 3:1 or less. Price, including 
wire, solder and detailed instructions, is 
$99.95- Allied Radio Corp. R -E 

Circle 65 on reader's service card 

NO COMPETITORS 
Nobody else but EMC designs in so much value 

Full -view meter gives 
direct, clear -cut qual- 
ity indications. 

Three heavy -duty 
controls for quick 
set-up of all tests. 
Check a fistful of 
tubes in the time 
it often takes to 
test one. 

12 slide switches for 
individual selection of 
tube pins provides 
versatility in testing, 
prevents obsolescence. 

Compact, rght- 
weight portabil- 
ity. Use it on the 
bench or in the 
field. 

Full comple- 
ment of sturdy 
sockets accepts 
compadren (12- 
pin). nuvistor, 
novar. 10-pin. 
9 -pin, octal. 
(octal, and miniature 
tubes. 

Precise pro- 
gramming. 
Only one socket 
per tube -base 
configuration 
prevents acci- 
dental plug -in. 

THE MODEL 213 saves you time, energy, money Checks for shorts, leakage, intermittents, and quality'. Tests 

all tube types including magic eye, regulator, and hi -fi tubes Checks each section of multi -purpose tubes 
separately Gives long, trouble -free life through heavy -duty components, including permanently etched panel 

Keeps you up to date with FREE, periodic listings on new tubes as they come out Your best dollar value 

in a tube tester. Available in high- impact bakelite case with strap: $31.40 wired; $20.40 in kit form. Wood 

carrying case (illustrated) slightly higher. 

EMC 
ELECTRONIC MEASUREMENTS CORPORATION 

625 Broadway, New York 12, New York 
Export:Pan-Mar Corp.,1270 B'way,N. Y. 1, N. Y. 

I- 
E M C, 625 Broadway, New York 12, N.Y. 

Rush me FREE catalog describing all EMC 
value -loaded test instruments and name of 
local distributor. 

NAMF 

ADDRESS 

CITY 70NE -STATE 

CC 
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NORTRONICS 
HAS 

THE REPLACEMENT 
TAPE HEAD 

YOU NEED 

FOR ANY 

TRACK 
STYLE 

°RFUNCTION! 
To keep getting optimum perform- 
ance from your tape recording 
equipment you must regularly 
replace worn tape heads. With Nor - 
tronics heads, adapters, and brackets, . 
it can be done quickly and easily .. 
and you can also convert track styles 
in minutes. 

Replacements for 
AMPEX MAGNECORD 
CONCERTONE RCA 
CROWN 
as well as 1500 popular 
priced recorders 

REEL -TO -REEL OR 
CARTRIDGE TYPES 

MONO /STEREO 
FULL TRACK 
HALF TRACK 
QUARTER TRACK 
EIGHTH TRACK 

RECORD PLAYBACK ERASE 

RECORD 
RECORD PLAYBACK 
ERASE 

NORTRONICS Bulletin 7260 de- 

scribes simple Look -Touch - Listen 

test that tells you if its time for a 

change. Write for your free copy. 

7/oîfroimc 
COMPANY. INC. 

8101 Tenth Avenue North 
Minneapolis, Minnesota 55427 

Circle 111 on reader's service card 

NEW LITERATURE 
All booklets, catalogs, charts, data sheets and other literature listed here 

with a Reader's Service number are free for the asking. Turn to the Read- 

er's Service Card facing page 72 and circle the numbers of the items you 

want. Then detach and mail the card. No postage required! 

TWO -WAY RADIO BULLETIN. 2 -page bulletin 
gives specs, features, options and general infor- 
mation on Model 592 148- 172 -MHz two -way 

radio. Lists dimensions and primary power and 

individual specs for transmitter and receiver. - 
COMCO Communications Co., Inc. 

Circle 66 on reader's service card 

COMPONENTS BOOKLET. 10 -page booklet ex- 

plains the ABC's of soldering and gives reader 
other helpful hints. Also lists specs of micro- 
phone-, power -and rf connectors. Includes chart 
of symbols used in schematic diagrams. - 
Amphenol Corp. 

Circle 67 on reader's service card 

ANTENNA BROCHURE. "How long have you 
been playing 'Hide and Seek' ?" is the caption on 
this booklet about CDE's AR33 antenna rotor. 
Includes photos, specs and applications and sug- 
gests an answer to antenna rotor guess work. 
-Cornell- Dubilier Electronics 

Circle 68 on reader's service card 

CB BASE- STATION ANTENNAS Hustler Se- 
ries. Describes New -Tronics' line of base -station 
and mobile antennas. Includes matchers, special 
cables, leads, body mounts and springs and 
special mounts for varied applications. Catalog 
helps you decide what to buy for your needs. - 
New- Tronics Corp. 

Circle 69 on reader's service card 

CONSTRUCTION MANUALS. CF802, "Enclos- 
ure Construction Manual" discusses the basics 
of loudspeaker enclosure design, ported enclos- 
ure, grille assemblies and more. CF706, "En- 
closure Construction for JBL 'F' Series Musical 
Instrument Speakers" gives dimensions and port 
sizes for typical guitar and organ speaker enclos- 
ures. -James B. Lansing Sound Co. 

Circle 70 on reader's service card 

BUSINESS SUPPLIES. Booklet describes a vari- 
ety of time -saving business aids. Includes pur- 
chase orders, invoices, voucher checks, business 
stationery, matching billheads, collection enve- 
lopes, announcement cards and many more useful 
items. Anything ordered is on a trial basis. If 
you don't like it, you don't pay. -The Drawing 
Board, Inc. 

Circle 71 on reader's service card 

ANTENNAS FOR 2 -WAY RADIO. 9 -page 
booklet covers mobile (low band, high band and 
uhf), base station and accessories. Includes pic- 
tures, graphs and specs. Descriptions include 
applications for each individual unit. -Hy -Gain 
Electronics Corp. 

Circle 72 on reader's service card 

TUBE AND SEMICONDUCTOR GUIDE. 
Guide is 20 pages long and lists over 7,000 tubes, 
semiconductors and integrated circuits by type, 
including prices. Listing covers radio, TV, igni- 
tion, photo, nuvistor, planar and cathode -ray 
tubes as well as transistors, diodes, rectifiers and 
many more. -Thor Electronics Corp. 

Circle 73 on reader's service card 

TOWER CATALOG, No. 4 -C. 24 -page cata- 
log lists towers manufactured by the company, 
accessories, guying charts and other general in- 
formation. Includes a readers -aid index which 
describes each tower briefly. Prices and uses 

listed.- Tristao Tower Co. 

Circle 74 on reader's service card 
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VOLTAGE -VARIABLE CAPACITORS. 4 -page 

technical Bulletin No. 371 lists over 400 of the 
most frequently used types. Includes description 
of the requirements in terms of function genera.. 

tors and gives equation which describes perfor- 
mance. Also has a discussion of capacitance vs 

voltage, and four performance charts.- Compu- 
ter Diode Corp. 

Circle 75 on reader's service card 

HOME -STUDY COURSES. Try an NRI course 
for 60 days in your spare time. NRI offers 
courses in subjects such as electronics, TV, 
Radio and Communications. Regardless of which 
course you choose, training begins with the 
Achievement Kit, an illustrated book averaging 
40 pages and a training kit to give on- the -job 
experience. You learn by doing -exploring the 
same transistor, solid -state and tube circuits you 
will be working with in your new career. No 
further cost or obligation if you decide to quit 
the course. - National Radio Institute 

Circle 76 on reader's service card 

PANEL METERS, Catalog No. D -68, 20 pages. 

Features detailed mechanical and electrical specs 

of new panel instruments designed for commu- 
nications, military ground support, data process- 
ing, industrial process control and general 
instrumentation electronics equipment. Includes 
drawings, charts and measurements. -Triplett 
Electrical Instrument Co. 

Circle 77 on reader's service card 

IC Cross- Reference Guide was developed for 
the hobbyist -experimenter. 8 new projects have 
been produced by the HEP program. Guide lists 
16 HEP IC's which replace over 100 integrated 
circuits produced by various manufacturers. 
Projects include audio signal generator, precision 
tachometer and sine- square -wave converter. - 
Motorola Semiconductor Products, Inc. 

Circle 78 on reader's service card 

FIVE NEW DATA. SHEETS describe a line of 
10 DTL integrated circuits recently introduced. 
DTL SW770 -SW771 describes a 10 -input comple- 
mentary gate; DTI, SW772 -SW773 a triple R -S 

flip -flop; DTL SW774- SW775, a triple 3 -input 
AND gate; DTL SW776- SW777, a dual AND /OR 
gate; DTL SW778- SW779, a dual 4 -input comple- 
mentary gate.- Stewart -Warner Microcircuits, 
Inc. 

Circle 79 on reader's service card 

TWO BRIGHTENER SELECTOR CHARTS. 
Color brightener Selector Chart (CS6 -68) iden- 
tifies the 13 color -tube numbers of the small - 
shell neodiheptal tubes and 37 color tubes of 
small- button dineptar. Indicates proper brighten- 
er for each type of tube. Tu -Brite Selector Chart 
(LPB68) has been augmented to show 125 ad- 
ditional tubes, bringing the total to 845.- Perma- 
Power Co. 

Circle 80 on reader's service card 

Write direct to the manufacturers for in- 
formation on items listed below: 
USA GRAPHIC SYMBOLS, Standard Y32.2- 
1967. Features new symbols, new quick reference 
to symbols, a 30 x 40" wall chart of all basic sym- 
bols, rearrangement of the symbols into 18 

associated sections, adjustments and modifica- 
tions. The standard represents a national consen- 
sus of domestic manufacturers and users of 
electrical and electronics equipment. $6.00 -USA 
Standards Institute, 10 E. 40 St., New York, N.Y. 
10016. R -E 
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Service Clinic 
Transistor currents 

I've got to overhaul a little Arvin 
9574P transistor radio that I picked up 
at a sale. Very low volume and the out - 
put transistors get so hot you can't hold 
them. On a 0 -1 -amp range, the meter 
slams! The bias voltage seems to be 
okay. What's the matter ? -W. G., To- 
ledo, Ohio 

I'm going to argue with you on one 
point: If you're pegging a 1 -amp meter, 
that bias can't he right! The normal 
current reading on this set is 8 -10 mA! 
No wonder those poor little output fel- 
lers are hot! 

The base bias for the output tran- 
sistors is taken from a voltage divider- 

TO DRIVER 
COLLECTOR 

2N188 (2) 
AUDIO OUTPUT 

0V 

OUTPUT 
TRANS 

DRIVER 
TRANS 

9V 

3.3 K 

47 ohms and 3,300 ohms -from the 9- 
volt tap to ground. The actual bias, 
measured from emitter to base, is -0.5 
volt. (8.5 V -8.0 V) Collector voltage 
is zero, when read to ground, because 
the center tap of the output transformer 
primary is grounded. Maximum cur- 
rent for the 2N188's should be not more 
than 200 mA apiece, and that doesn't 
add up to 1 amp or more! In this kind 
of circuit, it takes only about a tenth 
of a volt to control a pretty good -sized 
current in the 2N188 collector (output) 
circuit, so check this very closely. 

Changing CB antennas 

I've got two antennas on my CB 
base station -one is a nondirectional 
ground -plane whip, the other is a 5 -ele- 
ment beam that's as big as the house! 
What I need to do is find a way to ad- 
just the transmitter correctly when I 
change antennas. Can you give me any 
ideas?-B.F., Key Biscayne, Fla. 

I'm full of ideas. Here's one. What 
you want from each antenna is maxi- 
mum output. Each one matches 50 
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By JACK DARR 

This column is for your service 
problems -TV, radio, audio or general 
and industrial electronics. We answer 
all questions individually by mail, free 
of charge, and the more interesting 
ones will be printed here. 

If you're really stuck, write us. 
.We'll do our best to help you. Don't 
forget to enclose a stamped, self -ad- 
dressed envelope. Write: Service Edi- 
tor, Radio -Electronics, 200 Park Ave. 
S., New York 10003. 

ohms -theoretically! Because of differ- 
ences in lead -in, etc., every antenna has 
to be tuned to the transmitter before it 
will give maximum output. Your CB 
transmitter has adjustments for the out- 
put, so that it can deliver maximum effi- 
ciency with any type of antenna. 

What you need is a maximum -out- 
put indicator. Put a piece of wire on a 
diode, and set it up somewhere in the 
field of the antenna. As long as you 

f-, 
TRANSMISSION 
LINES 

PICKUP 
DIODE ROD 

l 

i G 
PAIR OF 
WIRES TO 

METER 

PICKUP ROD 0-50µA METER 

DIODE AND METER CIRCUIT 

don't get closer than half a wavelength, 
it won't affect the antenna pattern at 
all (see diagram). The diode rectifies 
the rf and makes dc out of it. Run a pair 
of wires (like ordinary bell wire) from 
the diode to the control point, at the 
transmitter. Hook an 0 -50 -µA meter 
across it, and you'll get a reading when 
the transmitter is keyed. How much you 
get depends on the sensitivity of the 

meter and the length of wire used for a 
pickup rod. 

If you don't have a meter this sen- 
sitive, put a tuned circuit with the diode, 
and peak it for your channel. This will 
bring the reading up. Alternative: make 
up a small dc amplifier with a single 
transistor, and put this at the pickup 
point. You can put a milliammeter in 
series with the wires, put the supply bat- 
tery inside the house, and read the cur- 
rent drawn as peak signal. 

All you need for this is a peak indi- 
cation; you don't have to calibrate the 
meter at all. If you can get say !/4 scale, 
that's fine! 

Find your rf tuning devices -the 
variable capacitor or coil, or both. Put 
extension shafts on them, so that you 
can retune the antenna circuit without 
tools. When you change antennas, sim- 
ply key the transmitter, and tune it up 
for a peak. (Don't forget to give your 
call sign, and the fact this is a test trans- 
mission.) If you want to gussie it up a 
little, you can even make up dials and 
use pointer knobs on the tuning gadgets! 
Then, you can preset each one to about 
the right position, and touch it up when 
the transmitter is keyed. 

"Piecrust" in Sonora portable TV 

This Sonora portable, S60 -P173, 
worked fine in the shop, after I replaced 
the horizontal hold and C -51. When I 
took the set to the home, it looked like 
it had waves all over the picture! In the 
shop again, worked fine. Took my TV 
Analyst to the home, and it still waved. 
It's "piecrusting ": all circles are gear - 
toothed. Customer now tells me that it's 
always done this at times. I want to fix 
it!-R. P.. Portsmouth, Va. 

First, check the line -voltage dif- 
ference between your shop and the 
home; I can remember an old Zenith 
that did the same thing. Finally discov- 
ered that it piecrusted if the line volt- 
age was raised only 5 volts above the 
shop line voltage! (Voltage at home 
was high, of course.) 

The real cure for this was adding 
more filtering. We checked out the afc, 
just as you did, without result. The vil- 
lian seemed to be one of the electro- 
lytics in the B + line that fed the hori- 
zontal oscillator /afc stages. There was 
quite a hit of horizontal -frequency hash. 

As the line voltage increased, so 
did the dc voltage, and this made the 
feedback worse. Check all electrolytics, 
and add more capacitance until you get 
that B + line clean. R -E 
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WORLD'S 
FINEST 

EASIX 

MULTILORE 

ONLY 69C 
BUY IT AT RADIO-TV PARTS STORES 

MULTICORE SALES CORP. WESTBURY, N.Y. 11590 

Circle 112 on reader's service card 

Dipper and Crystal Oscillator 
(continued from page 61) 

MHz). For B and C (8 -16 and 16-32 
MHz, respectively), the HF position is 

best. Band A may be used with either 
HF or LF. On band A (4-8 MHz), 
use the position which results in 
most uniform output (meter reading) 
throughout the band. The LF setting is 

required for crystal oscillation. 
When using the dipper as a crystal 

oscillator, remove the coil and replace 
it with the desired crystal. Rather than 
drill more holes in the box, I used a 

special plug -in jig. Constructed on a 
1" x 1" plastic base, it holds a crystal 
socket and phono plug (see photo). 
Crystals between 1.6 MHz and 8.3 
MHz have been found to oscillate in 
this dipper. No doubt. lower and high- 
er frequencies may be used as well. 
Maximum output (as indicated by the 
meter) will occur when Cl is at min- 
imum, just above 8 on the dial. 

To eliminate switch S2 and solve 
space problems, and for general con- 
venience, I did not mount the battery 
inside the dipper box. Instead, I use a 
plug -in battery holder and a phono 
jack built into the rear of the box. You 
may prefer to mount the battery in- 
side and rearrange parts to make 
space. Two tiny penlight cells or but- 
ton types may be used. 

HERE THEY ARE! 

ANTENNACRAFT'S 
NEW 

LEVEL LINE 
PREAMPLIFIERS 

Now, in addition to their three standard lines of antennas, Antenna - 
craft announces a great NEW line of mast mounted pre -amplifiers: 
the LEVEL-LINE! The variety of combinations available gives the 
installer every possible choice of installation - VHF, UHF, and 
VHF -UHF combos in 75 and /or 300 ohm. Compare these gain 
figures: VHF only 16.5 average db gain across the band. UHF 
only 11 db gain, and in the V -U combo 11.5 db on VHF and 
8 db gain across the UHF band. We invite side by side comparison 
with any competitor's product. .Try it today! 

VA -300 (300 ohm - Single Output) $29.95 
AA -75 -2 (75 ohm -2 Set Output) $34.95 
M-5 (300 or 75 ohm Output) $34.95 
UA -300 (300 ohm - UHF Single Output) $39.95 
UVA -300 (300 ohm UHF -VHF Single Output) $44.95 

FOR LITERATURE WRITE TO: BOX 1005 BURLINGTON, IOWA 52601 

R11p IOR RITI /8/77111 M IIRFORANCI 

TENNACRAFT 
TV -FM Antennas and Electronics 

Hwy. 34 West, Burlington, Iowa 
52601 

('irrt,, // 7 nn ro¡Idpr'c corviro rnrñ 

The dipper is sensitive. It will 
indicate resonance of high -Q circuits 
as far as 4" away. The meter is set 
at full scale or slightly below by R2. 
Output from band D will be less than 
full scale, but is ample for measure- 
ments. For use as a signal generator 
(crystal or noncrystal) just place the 
dipper near a receiver tuned to the 
desired frequency. 

Construction 

A two -piece 4" x 2" x 1%" 
aluminum box houses the instrument. 
This size is convenient for one -hand 
operation and makes it easy to probe 
around inside a receiver or transmit- 
ter to measure resonant circuits. The 
dial extends a little beyond the side of 
the box so that your thumb can do the 
tuning This leaves one hand entirely 
free while you use the dipper. 

The FET socket is mounted on a 
small piece (1" x 1/2") of insulating 
material, held by a metal standoff. 

A phono jack is the coil socket. 
It is mounted on a 1" x 3/4" piece of 
perforated board. Drill a hole in the 
box larger than the jack itself, so that 
neither jack terminal can touch the 
box. Use metal screws to hold the jack 
assembly in place. 

Phono plugs are of the type that 
comes with a 3/8" diameter plastic 
finger grip. Incidentally, the plastic 
shells are color -coded so you can use 
a different color for each band. File 
down the plastic slightly until it fits 
snugly inside 1/2" outside diameter 
polystyrene tubing. 

Coils are wound around the poly 
form as shown in Coil Table I. Small 
holes drilled through the tubing can 
hold the coil leads in place. Solder the 
leads to the plug, connecting the near 
end of the coil to the shell or to the 
ground lug. 

My dial is a white plastic disc 2" 
in diameter and '/e" thick. This is 
forced onto the capacitor shaft. Heavy 
cardboard or other material may be 
used. I calibrated my scale at 4, 5, 6, 
7 and 8 MHz. These points were found 
by listening for the dipper signal on a 
nearby short -wave receiver. This cali- 
bration applies for coil A only. 

Coil B is a "multiply by 2" coil. 
For example, if a dip is observed at 
5 with coil B, the frequency is 10 MHz. 
The turns of coil B may be spread 
apart or pushed together for best cali- 
bration. Coil C is a "multiply by 4" 
coil. For D, multiply by 10. This 
method greatly simplifies calibration, 
and is sufficient for a home -made dip- 
per. Note that the range is slightly 
greater than a 2:1 ratio. R -E 
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NEW BOOKS 
ACOUSTICS FOR THE SOUND CONTRACTOR, 
by Victor Brociner. Published by Sound Publish- 
ing Co., 150 E. 37th St., New York, N.Y. 10016. 
4W' x 71/4", 85 pages, hard cover, $5.00 

Mr. Brociner is a well -known au- 
thority who has devoted a lifetime to 
sound reinforcement and distribution 
systems and methods. In this easy -to- 
read, well -illustrated book, he sets forth 
basic rules for installing sound systems. 
Sound reproducing equipment and the 
properties of rooms and outdoor areas 
are covered and should contribute to the 
reader's knowledge of propagation, re- 
flection and absorption of sound waves; 
precedence effect; power ratings; speaker 
characteristics; hearing characteristics; 
etc. The contents page and index are no- 
ticeable by their absence, but it is rela- 
tively easy to find the desired material. 

ELECTRONIC MUSICAL INSTRUMENTS, third 
edition, by Richard H. Dorf. Published by Radio - 
file, 43 West 61st Street, New York, N.Y. 10023. 
9%" x 61/4', 303 pages, hard cover, $10.00 

An all new edition of what has been 
since 1954 the definitive technical book 
on electronic organs brings the literature 
up to date on the most recent technology 
in the field of electronic organs. Eleven 
of the 19 chapters are devoted to specific 
organs of various makes, including Bald- 
win, Schober, Thomas, Lowrey, Gulbran- 
sen, Wurlitzer, Seeburg, Hammond, Rog- 
ers, Allen and Conn. Mr. Dorf, no new- 
comer to RADIO- ELECTRONICS' readers 
brings to engineers, technicians and hob- 
byists the full electronic organ story, 
with clear, readable expositions. Elec- 
tronics- minded hobbyists and profession- 
als interested in electronic organs, as 
well as prospective organ purchasers will 
find this book most helpful. 

SYLVANIA TECHNICAL MANUAL (13th Ed.). 
Published by Sylvania Electric Products, Inc., 
Electronic Components Group, Seneca Falls, New 
York. 8W' x 51/4", 623 pages, soft cover, $1.50 

More than 3,300 types of electron 
tubes and semiconductor devices are 
listed in this comprehensive reference for 
the service industry. Contains mechanical 
and electrical ratings, characteristics, 
basing diagrams and other essential in- 
formation for all makes and types of re- 
ceiving tubes and TV picture tubes in 
general use. Available from Sylvania dis- 
tributors or from Sylvania's Central Ad- 
vertising Distribution Dept., 1100 Main 
St., Buffalo, N.Y., 14209. 

LINEAR INTEGRATED CIRCUITS MANUAL 
(Series IC -41). Published by RCA Electronic 
Components and Devices, Harrison, N.J. 83i" x 
5 % ", 352 pages, $2 

This manual, 50% larger than the pre- 
vious edition, consists of five main chap- 
ters: General Considerations; Basic Dif- 
ferential- Amplifier Configuration for 
Linear Integrated Circuits; Integrated- 
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Circuit Operational -Amplifier Configura- 
tions; Description and Applications of 
RCA Linear Integrated Circuits, and 
Technical Data. Copies of the manual 
are available from RCA distributors or 
by sending remittance to Commercial 
Engineering, RCA Electronic Compo- 
nents & Devices, Harrison, N.J., 07029. 

PIN -POINT TV TROUBLES IN 10 MINUTES, by 
Harold P. Manly. Tab Books, Blue Ridge Sum- 
mit, Pa. 17214. 51/4 x 8' in 342 pp. Paper, $4.95 

Book uses 63 photos of picture 
troubles keyed to trouble -finding charts 
which identify over 600 probable defects. 
Nearly 50 detailed trouble -finding charts 

pinpoint causes for defects in every cir- 
cuit or major component. Also included 
are explanations of circuits used in the 
majority of receivers produced since 1953. 
Well illustrated and easy to use. 

EASY WAY TO SERVICE RADIO RECEIVERS, by 
Leo G. Sands. Tab Books, Blue Ridge Summit, 
Pa. 17214. 51/4 x 81/4 in., 173 pp. Cloth $6.95 

Tells how to diagnose and correct 
troubles in any AM receiver. Chapters 
cover alignment, special quick -check 
techniques, adding modifications, such as 
extension speakers, headphones, tuning 
indicators, etc. Last chapter is devoted to 
equipment needed and how to use it. R -E 

SCHOOL DIRECTORY 
GET INTO 

ELECTRONICS 
Y.T.L. training Breda to emcees. as 
technicians. held engine spectallsLn 

communications, guided missiles. 
computers, radar and utomation. Blatt 
d'advanced courses In theory d labors- 
tory. Electronic Engineering Technol 

Electronic Technology 
bola available. 29 

B.S. also obtainable. G.I. ap. 
proved. Graduates in all branches of 
electronics with major companies. Start 
Sept.. Feb. Dorms, campus. High 
school graduate or equivalent. Catalog. 

VALPARAISO TECHNICAL 
INSTITUTE 

Dept. C, Valparaiso, Indiana 46383 

distinguished graduates 
hold important engineering and business administration 
posts throughout U.S. Professionally- oriented college with 
outstanding placement record. Four - quarter year permits 
degree in three years. Fine faculty. Modern labs. Small 

classes. 300 -acre campus. Accredited. Approved 
for vets. Modest costs. Enter Sept., Jan., 
March, June. For Catalog, write Adm. Director. 

TRI -STATE COLLEGE 
2488 College Avenue, Angola, Indiana 46103 

H '- i 

Learn Electronics for your 
SPACE -AGE EDUCATION 

at the center of 
America's aerospace industry 

No matter what your aerospace goal, 
you can get your training at Northrop 
Tech, in sunny Southern California. 

COLLEGE OF ENGINEERING. 
Get your B.S. degree in engineering in 
just 36 months by attending classes year 
round. Most Northrop Tech graduates 
have a job waiting for them the day 
they're graduated! 

A & P SCHOOL. Practical experience 
on real aircraft. One -year course pre- 
pares you for F.A.A. A &P certificate. 
WRITE TODAY FOR CATALOG. 
NORTHROP INSTITUTE OF TECHNOLOGY 

1199 W. Arbor Vitae, Inglewood, Calif. 

LEARN TECHNICAL 
WRITING 

for prestige, high pay, 
advancement 

WRITEYOUR WAY TO SUCCESS. Elec- 
tronics, aerospace, glamour industries need 
trained writers now. Technical Writing is one 

of the highest paying careers NOT requiring 
college. The demand for trained writers is 
growing with thousands needed in all areas. 

ATWS WILL TRAIN YOU AT HOME AT 

LOW COST. ATM home training is fast met - 
log,fascinating, easy4e4allow. Includes 

everything you need to times a topnotch Tech Writer. Low cost Sand today 

for tree caner book and sample lesson. No saleeman will cull. APPROVED 

FOR VETERANS, 

AMERICAN TECHNICAL WRITING SCHOOLS, Dept. RE -88 

5512 Hollywood Boulevard, Hollywood, California 90020 

ELECTRONIC 
TECHNICIANS! 
Raise your professional standing 
and prepare for promotion! Win 

your diploma in 

ENGINEERING 
MATHEMATICS 

from the Indiana Home 
Study Institute 

We are proud to announce two great 
new courses in Engineering Mathematics 
for the electronic industry. 

These unusual courses are the result of 
many years of study and thought by the 
President of Indiana Home Study, who 
has personally lectured in the classroom 
to thousands of men, from all walks of 
life, on mathematics, and electrical and 
electronic ,engineering. 

You will have to see the lessons to ap- 
preciate them! 

NOW you can master engineering 
mathematics and actually enjoy doing it! 

WE ARE THIS SURE: you sign no 
contracts -you order your lessons on a 
money -back guarantee. 

In plain language, if you aren't satis- 
fied you don't pay, and there are no 
strings attached. . 

Write today for more information and 
your outline of courses. 

You have nothing to Iose, and every- 
thing to gain! 

The INDIANA 
HOME STUDY INSTITUTE 

Dept. RE -8, P.O. Box 1189, Panama City, Fla. 32401 
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BASE STATION ANTENNA SYSTEMS 
(continued from page 57) 

cost of the three verticals and a more 
complex switching unit. 

With phased arrays it is possible 
to achieve the same gain and side -back 
rejection as with a stacked -beam ar- 
ray less mechanical disadvantages. 

Antenna selection 

Choice of an antenna must be gov- 
erned by requirements of your com- 
munication system. Factors to be 
weighed are area to be covered (both 
range and terrain), weather conditions, 
rf interference (nature and man -made) 
and cost. Generally, limit use of simple 
quarter- and half -wave antennas to 
applications where the area to be cov- 
ered is small and relatively free of rf 
interference. For areas of larger cov- 
erage, a five -eighths wave extended 
antenna is advisable. Highly directive 
antenna systems should be reserved for 
coverage over large areas, or areas 
where shadows and masks occur be- 
cause of tall buildings, hills and valleys. 

Remember that a directional an- 
tenna can cover only one small seg- 
ment of a large area. A directional sys- 
tem is definitely appropriate when the 
communication traffic is in one direc- 
tion from the base station. Why scatter 
the signal to the "four winds" if it can 
be aimed where it does the most good? 

When an evaluation of require- 
ments indicates a directional system 
can be used to advantage, considera- 
tion should be given to the phased 
array. This type of antenna array can 
give the same performance as the 
stacked beam without the mechanical 
and space problems. In areas of the 
country with high winds or severe icing 
conditions, the stacked beam can be 
easily damaged. 

Furthermore, the phased array is 
unobtrusive when installed. Large 
stacked beams always give the appear- 
ance of a ton of pipe hung in the air. 
A neighbor is less likely to object to 
two or three vertical antennas than to 
what appears to be a "30 -foot psyche- 
delic mobile!" 

Ideally, antennas should be in- 
stalled on the highest object in the 
area. Unfortunately, this is usually im- 
possible. The location should be as 
free as possible of obstructions. If the 
installation is a phased array or rotary 
beam, there of course must be sufficient 
room to allow for correct spacing or 
movement. The location should also be 
as free as possible of manmade noise: 
Consideration must be given to the dis- 
tance from the transceiver, as long 
feed line(s) will introduce loss and at- 
tenuate the signal. Large leafy trees 
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in the signal path should be avoided 
as they cause great rf attenuation. 

It is almost impossible to formu- 
late general rules or requirements on 
choosing an antenna location, as each 
installation will have its own problems. 
If general rules can be stated they are 
these: Keep the antenna as high as 
possible. Keep it as clear as possible. 
Keep it as quiet as possible. 

A word of caution. Pick a location 
clear of power lines for two good rea- 
sons. First, power lines can generate 
noise. Second, if your antenna is 
blown down during a storm, the result- 
ing display of fireworks may be excit- 
ing for a moment, but after the sparks 
stop flying it will surely be unpleasant. 
Power companies become very un- 
happy about other people's things in 
their power lines. Buying candles for 
the neighborhood can be expensive! 

Mounting the antenna 

When it comes to mounting the 
antenna, too much is better than not 
enough. Remember the antenna and 
supports will be exposed to the ele- 
ments and will deteriorate. Use good 
mechanical construction practices. All 
hardware should be galvanized if 
made of steel, and anodized if made 
of aluminum. Use the mounting hard- 
ware supplied with the antenna and 
follow the manufacturer's instructions. 

A mast or short tower can be 
used. One thing to remember, do not 
use a chimney. Stack gas is highly cor- 
rosive, and will reduce the most expen- 
sive antenna to junk in a short time. 

Vertical antennas are designed for 
mast mounting. This may be either 
pipe or tubing, as long as it is capable 
to taking the load. The mast sections 
and hardware used for TV antennas 
are suitable if they are heavy -duty. 

Rotary beam antennas are best 
supported with a tower, because of 
beam and rotator weight. The support 
for a beam antenna is subjected to, not 
only the loading of antenna weight and 
ice, but also a torsional or twisting 
load caused by the rotator moving the 
beam and wind stress on the beam. 
This requires a strong support struc- 
ture. It's possible to use TV compo- 
nents, but they must be suitable for 
very heavy -duty use. 

Roof structure must be taken into 
consideration when choosing mounting 
hardware. Flat roofs are much easier 
to attach the mast or tower to than 
steeply pitched roofs. With masts, an 
adjustable mounting foot can be used 
that will follow the roof pitch, while 
allowing the mast to be vertical. Tow- 

ers present a more difficult problem on 
pitched roofs. The legs of the tower 
must be cut to fit or a tower with ad- 
justable legs must be used. Often the 
best solution is to build a wooden plat- 
form to match the pitch of the roof. 

The roof must be capable of sup- 
porting the antenna load. This is im- 
portant in the case of the beam type of 
antenna as total weight of antenna 
tower and rotator can be 100 pounds 
or more. With some types of construc- 
tion it may be necessary to add brac- 
ing in the attic under the mounting 
base. In any case, the mast or tower 
base must be securely attached to the 
roof. Wind pressure and vibration can 
cause the base to "walk" and one day 
your antenna might be flat on your roof. 

Guy wires may or may not be re- 
quired with the mast support. This will 
depend upon the type of mast. The 
short tripod base does not require sup- 
port, unless the mast extends several 
feet above the top of the tripod, or 
wind conditions are high. 

The tower requires guy wires in al- 
most all cases. If guy wires are used, 
three are the minimum. Spacing should 
be symmetrical and must not interfere . 
with the rotation of the beam. Tension 
on the wires must be uniform. The 
manufacturer of the tower can supply 
instructions on "guying" and these 
should be followed. 

Waterproof all points of attach- 
ment to the roof to prevent leakage. 
This can save the expense of ruined in- 
sulation or ceilings. 

In mounting an antenna, keep in 
mind that inclement weather will try to 
take it down, so put it up to stay. 

Before you charge out and buy 
enough mast or tower to rival the lo- 
cal broadcasting station, remember the 
FCC has some definite ideas about the 
maximum height of an antenna. So, 
before you start cutting pipe, read 
and heed FCC Rules and Regulations, 
Vol. VI, Part 95, Section 95.37. A 
small advantage gained from an un- 
lawful installation will not make up for 
a citation and possible fine. 

A few words about something of 
extreme importance, and one of the 
most neglected items of antenna instal- 
lation. This is grounding the antenna 
and mast or tower. This is important 
for two reasons. First, with the five - 
eighths wavelength extended vertical, 
the ground plane and the base of the 
vertical must be at dc ground to take 
full advantage of this design. The sec- 
ond reason is safety. You've just stuck 
about 20' of metal into the air, and 
if you're lucky it's the highest object in 
the surrounding area, or at least the 
highest on the roof of your buildings. 

A grounded mast or tower will not 
prevent a lightning stroke, but it will 
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act as a lightning rod and provide a 
path for the bolt. The ground wire 
must be of heavy -gauge cable, No. 4 or 
heavier. The ground must be a good 
earth ground: a metal stake at least 6' 
long driven 5' deep. In rocky ground 
it should be driven even deeper. In all 
cases, it must go deeper than the frost 
line. Use this ground for the entire 
system. A ground placed on the trans- 
ceiver may cause a ground loop and 
resultant trouble. The feed line shield 
will ground the transceiver. 

Antenna connections 

Connecting the antenna to the 
transceiver is another area where 
many two -way radio systems fall flat. 
This connection must be of the highest 
quality. By now you have a large in- 
vestment in your transceiver and the 
installation of a good antenna. If you 
skimp here, your money will be wasted. 

Feed lines, or to be more ac- 
curate, rf transmission lines, are a very 
special type of cable. It is not lamp 
cord and cannot be handled like an 
extension cord. There are many types 
of coaxial cable, but the antennas dis- 
cussed all require 52 -ohm coax. 

The most common 52 -ohm co- 
axial cables are RG -8 /U and RG- 
58/U. Either may be used. Choice is 
determined by the length of the feed 
line required: RG -8 /U has the lowest 
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IN (MHz) 
common types of 52 -ohm coaxial cable. 

loss, 1 dB/ 100', at 30 MHz while 
RG -58/U has a loss of 3 dB /100' 
(Fig. 5). RG -8 is approximately 1h" 
in diameter. RG -58 is 1/4" in diameter. 

For feed lines up to 30' (at 30 
MHz), RG -58 is satisfactory but this 
should be considered its maximum 
length. The loss for 30' is almost 1 dB, 
and remember a 3 dB loss is equal to 
one -half the power. For top perform- 
ance, RG -8 should be used for all feed 
lines because of the lower loss. For 
CB cable runs over 100' and all vhf ap- 
plications, RG -17 /U should be used. 

Bargain surplus coaxial cable 
should be avoided 'unless it carries a 
guaranty. First, it may not be 52 -ohm 
impedance. Second, coaxial cable 
must be stored and handled carefully 
to avoid damage. Surplus cable may be 
damaged internally yet show no ex- 
ternal damage. Also, it is of utmost im- 
portance that coaxial cable be kept dry. 
Even a small amount of moisture leak- 
ing into the cable can seriously in- 
crease losses, and once moisture has 
seeped into the cable it is very difficult 
to dry it out. If the cable has been 
rolled into a small tight coil, the di- 
electric insulation may have cracked, 
again increasing loss. It may be hard 
to find surplus coaxial cable in the 
length needed and splicing, which 
should be avoided, may be necessary. 

So, spend a little bit more and go 
first class. Buy new. top -quality coaxial 

cable in sufficient length to make the 
feed line(s) in a continuous run with- 
out splices or connectors. 

Most antennas available today are 
fitted with coaxial connector type SO- 
239, the mating plug being a PL -259. 
This or an equivalent connector should 
be used. Unfortunately, this connector 
is not waterproof, and all exposed con- 
nectors must be waterproofed. 

Routing of the feed line(s) should 
follow the most direct path to keep 
the line as short as possible. The coax- 
ial cable should be secured to keep it 
out of the way and from moving 
around. Use clamps that will not dam- 
age the outer covering or crush the 
cable. Do not make sharp bends in the 
cable; bends should have a minimum 
radius of 6 ". Leave a strain relief at 
the point where the cable connects to 
the antenna. If you are using a phased 
array, remember all feed lines must 
be the correct length. 

Antenna checkout 

After installation of the antenna, 
the final step is to make an electrical 
check of the system. This will require 
the use of a standing -wave ratio 
(SWR) bridge, an instrument capable 
of measuring the ratio of incident or 
forward power to reflected or reverse 
power. This ratio is an index to the 
performance of an antenna system. 
Ideally, you would have 100% incident 
power with 0% reflected power, but 
like all ideal conditions this is not possi- 
ble. The maximum ratio allowable 
should be 1 to 1.5. 

If measurement shows the SWR 
to be greater than 1 to 1.5, something 
has gone wrong. The first step is to iso- 
late the trouble to the feed line or an- 
tenna. This is done by disconnecting 
the feed line at the antenna and ter- 
minating the line with a 52 -ohm non - 
inductive resistor. Remeasure the SWR. 
If it is still high, the trouble is in the 
feed line, the most likely place. Check 
all soldered joints at the connectors. 
Check the line for obvious physical 
damage. If this doesn't correct the 
problem, chances are the line has mois- 
ture in it and must be replaced. With 
phased arrays check each antenna in 
this manner. 

If the line checks out, the prob- 
lem is with the antenna. Check the con- 
nector for dirt or metal chips. Check to 
see that the vertical element was as- 
sembled properly. Follow the manu- 
facturer's instructions. 

The antenna and feed line are ex- 
posed to the elements and are subject 
to deterioration over a period of time. 
The amount of deterioration will, of 
course, depend upon the weather con- 
ditions in your area. High winds, ice 
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coatings, salt, and industrial fumes all 
have damaging effects. The antenna 
and feed line should be inspected at 
least every 6 months. 

If your area has high winds, in- 
spection should be made after each 
wind storm, especially of large beam 
antennas. 

Check the VSWR once every 6 
months. If the VSWR is increasing, 
it's your first sign of electrical trouble. 

Don't put up your antenna system 
and just forget it, for when something 
goes wrong it will do so at the most 
inopportune time. It's nicer to be up 
on the roof on a sunny day than in the 

middle of the night during a storm. 
All this may seem like a lot of trou- 

ble just to put up an antenna, but a 
two -way radio system that does not 
work reliably both ways is next to use- 
less. It will do nothing but cost you 
money in lost time. A two -way radio 
system should save both. R -E 

You Know I Can't Hear You When The Window's Closed 
Or, an introduction to antenna acrobatics 

By DAVID LACHENBRUCH 

"THERE'S REALLY NOTHING TO IT, 

Harry. If you'll just help me, we can 
get this thing up in a jiffy." 

"Sure, George. What do you want 
me to do ?" 

"You just stay down here and 
watch the set. I'll take the antenna up 
on the roof and move it around. You 
tell me when I've got the best picture. 
Okay?" 

"Okay, George. I got 'er on chan- 
nel 6." 

"Harry, I'm on the roof. How's 
the picture ?" 

"I can't hear you. What'd you 
say? Yell louder." 

"I said how's the picture ?" 
"Mixture of what ?" 
"Is it coming in clear ?" 
"Sure, I'll have a beer. But don't 

you think you ought to wait 'til you're 
off the roof?" 

"I'm talking about the picture. 
How's it coming in ?" 

"Oh, the picture! Lot of snow, 
George." 

"I said how's the picture ?" 
"I can't hear you, George. Wait 

'til I open the window." 
"How is it now ?" 
"Seems to be a Western. No, it's 

Joyce Brothers. Both of them. Hey, 
I think you've got a ghost." 

"Okay, I moved it. Is it better, 
Harry?" 

"Nothing on the screen but stom- 
ach acid. Let me change the channel." 

"Harry!" 
"Can't hear you, George. The 

sound's too loud." 
"Well, turn the sound off." 
"What ?" 
"Turn it off!" 
"Okay, it's off." 
"That's better. How is it now ?" 
"No picture at all, George." 
"What channel is it tuned to ?" 
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"None. I thought you told me to 
turn it off." 

"For Pete's sake, turn it on. I 
don't want to stay up here all day." 

"I'm sorry, George. Here comes 
the picture. It's a movie. Humphrey 
Bogart. Hey, hold that antenna still. 
You're lousing up the picture." 

"Harry, just tell me about the 
picture." 

"Well, Humphrey plays this gang- 
ster, see . . . No, I think he's a de- 
tective. And then there's this dame - 
I think it's Mary Astor " 

"Will you stop that? Just tell me 
if it's coming in clear." 

"I think it's almost over. Wait just 
a minute." 

"Harry!" 
"Yes, George." 
"Switch it back to channel 6, will 

you ?" 
"George!" 
"What ?" 
"Any beer in your icebox ?" 
"For Pete's sake, will you get 

channel 6 ?" 
"Nothing on channel 6 but car- 

toons." 
"How's the picture ?" 
"It's Bugs Bunny. Can't be all 

bad. Oh, I've seen this one." 
"Is it snowy ?" 
"Can't tell. Picture isn't clear 

enough. There, it's getting better. 
What's you do? Hold 'er, that's good!" 

"Fine. Now turn it back to chan- 
nel 2." 

"What ?" 
"Switch it to channel 2, Harry." 
"There's nothing on channel 2." 
"Can't see anything at all ?" 
"Just a commercial." 
"Is it fuzzy ?" 
"No, not exactly. Well, I guess 

you could call it foamy." 
"Foamy ?" 
"It's a beer commercial, Harry." 
"Watch it carefully. I'm going to 

turn the antenna a little. How is it 

now?" 
"It's gone." 
"The picture's gone ?" 
"No, the beer's gone. Ball game's 

on now. Got any beer in the refrigera- 
tor?" 

"I thought you were going to help 
me, Harry." 

"Okay, George. Sure, George. 
What'ya want me to do ?" 

"Just watch the picture. Tell me 
if it gets better or worse." 

"It doesn't look so good " 
"What happened ?" 
"-for the Yankees. Two outs, 

two strikes and " 
"Harry!" 
"Yes, George." 
"How's the PICTURE ?" 
"If you really want to know, it's 

fuzzy ... Now it's wavy ... Now 
it's a little better." 

"Harry!" 
"What ?" 
"I think I got it. Watch closely. 

I'm going to walk very slowly with this 
antenna. Keep telling me whether it's 
better or worse." 

"Gotcha, George ... It's better ... no, a little worse ... now it's 
getting better ... much better . . . 

keep going ... now there's a little 
ghost ... not so good ... getting 
worse ..." 

"Harry!" 
"What is it ?" 
"How's it now ?" 
"I told you. It was good and got 

worse. Go in the other direction. Go 
back!" 

"Okay. I'm going to walk back- 
ward very slowly. Tell me whether it 
gets better or worse." 

"A little better ... more . . . 

more . . that's better ... keep 
going ... it's getting sharper . . . 

better ... a little more . . . 
HOLD IT, THAT'S PERFECT! .. . 

Hey, what did you do? It's gone com- 
pletely! Hey, George, the picture's 
gone! George! . . . GEORGE? . . . 

GEORGE!!!" R E 
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fill this card out! 

NAME 

PLEASE PRINT 

First 

ADDRESS 

Middle List 

CITY 

STATE ZIP 

MAIL IT NOW! 

ALL/ED 
ELECTRONICS 
FOR EVERYONE 1969 

/.ILL /ED 
1969 

CATALOG 
,s"rwir". 1--- 

WORLD'S LARGEST SELECTIONS. SATISFACTION 
GUARANTEED OR YOUR MONEY BACK 

SPOISF11010N 

OUMMM ilati ON 

100 MONEY 
BALM 

SR 91V 69 

fill this card out! 
0E3111 

PLEASE PRINT 

First Middle Last 

Brand new! Fresh off the press! Allied's 1969 Catalog ... 536 
fascinating pages jam -packed with the very latest in Hi Fi, Tape 
Recorders, CB, Kits, Radios, Tools, Electronic Parts, Books. Probably 
nowhere else on earth will you find such a complete selection of 
everything in electronics ... and virtually all new as tomorrow! 
Literally thousands of items ... many of them never shown before. 
Allied's all new 1969 Catalog makes wonderful reading ... and 
it's yours absolutely FREE! Tear off the card ... mail it in today ... 
and we'll rush you your own personal copy of the newest and 
most complete book of what's new in electronics ... Allied's 1969 
Catalog! 

NO MONEY DOWN -24 MONTHS TO PAY! 
Low Monthly Payments to fit your budget. 

ADDRESS 

STATE 

MAIL IT NOW! 

Azurn 

WORLD'S LARGEST SELECTIONS. SATISFACTION 
GUARANTEED OR YOUR MONEY BACK 

DO A FRIEND A FAVOR -give him this card to send for his FREE ALLIED CATALOG 
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Why Buy by Mail from 

/.ILL /m? 
Because you buy from the 

most unique store in the world ! 

Why do hundreds of thousands of people... electronics 
experimenters, music lovers, engineers, Amateur operators, pro- 
fessional radio -TV servicemen, kit builders, hobbyists, hi -fi fans, 
and just plain "bargain- hunters "... order tens of millions of 
dollars worth of merchandise -by -mail from ALLIED each year? 

Variety, selection, price, and quality- testing are the an- 
swers! If we can satisfy the experts...we can satisfy you! Our 
continuous program of quality- testing assures you that every- 
thing you buy meets the highest standards. And nowhere else 
on the face of the earth are so many famous brands (and so 
many different models of every brand), gathered together to 
choose from. When it comes to parts that both beginners and 
experts need ...ALLIED is the one source that has them all. 

Thousands and thousands of items to choose from... 
and you'll like shopping from ALLIED because you do it in your 
easy chair. Our entire stock is spread before you, as it could 
never be in a conventional store. It takes ALLIED over 500,000 
square feet of floor -space (with merchandise stacked to the 
ceiling!), to keep on hand all the items you hold in one hand 
when you pick up an ALLIED catalog. 

You never had shopping so good, as when you do it at 
home with this famous book to guide you. No clerk, no expert, 
no salesman in all the world could begin to supply you with the 
wealth of facts, the exact specifications, the comparable data - 
all at your fingertips in this popular book. Almost anything you 
may want or need or have an interest in...is pictured, priced, 
and described in detail. You'll discover things you never knew 
existed. You'll find bargains unmatched anywhere else you may 
shop. You'll revel in choices, varieties, and selections beyond 
imagination. You'll find a whole new way to buy both the com- 
monplace and the rare, the inexpensive and the luxurious. 

Best of all -with an ALLIED Credit Fund Account, you pay 
no money down, and take up to 2 years to pay! 

Shop Where the Experts Buy 
Choose from the Biggest and 
Most Fabulous Selection Ever 
Gathered Together: 
STEREO HI -FI 

ELECTRONIC 
& HOBBY KITS 

TAPE RECORDERS 
AND TAPES 

CITIZENS BAND 
EQUIPMENT 

WALKIE- TALKIES 

SHORTWAVE 
RECEIVERS 

PHONOGRAPHS 

SPEAKERS 

RECORD CHANGERS 

FM, AM & VHF 
RADIOS 

PORTABLE 
TV SETS 

AMATEUR GEAR 

INTERCOMS 
P.A. EQUIPMENT 

TEST EQUIPMENT 

ANTENNAS 

TUBES AND 
TRANSISTORS 

AUTOMOTIVE 
ELECTRONICS 

TOOLS & 
HARDWARE 

BOOKS 

CAMERAS 

NEEDLES 

HEADPHONES 

MICROPHONES 

INTEGRATED 
CIRCUITS 

WIRE & 
CABLE 

PARTS AND 
BATTERIES 
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TECHNDTES 

ADMIRAL G11, G13, H12 AND K15 

Loss of red or blue in these color chassis may be caused 
by failure of phase coils L506 and L507 induced by failure of 
the spark gaps on the picture -tube leads. 

Early production sets use a twin -lead gap. Some of these 
have been found with the insulation extending beyond the 
ends of the wires -the ends of the wires must be exposed for 
the gap to operate. Trim the twin -lead insulation so the wires 
extend slightly beyond it. The exposed ends must not be 
moved from their original spacing. Replacement of either 
L506 or L507 without checking the spark gaps may result in 
repeated failures. -Admiral Service News Letter 

COLOR IMPURITY 

G -E CB AND KC CHASSIS 

Complaint: Severe color impurity. The condition can be 
corrected by manual degaussing, but it returns when set is 
turned on after having been turned off and allowed to cool. 
The impurity gets worse as set is cycled on and off. 

Remedy: The problem has been traced to an open diode 
or a cold -soldered joint in the full -wave bridge rectifier cir- 
cuit. This unbalances the bridge and sends spurious pulses 
through the degaussing coil. 

This condition cannot be detected by voltage measure- 
ments because the resulting drop in B+ voltage is only 
25 -30. Check rectifier diodes with an ohmmeter and inspect 
their terminals for cold -soldered joints. -G -E Service Talk 

RCA KCS 158 TV CHASSIS 

On this chassis, a metal screw -used to help secure the 
rear cover -goes into a Tinnerman nut on the antenna termi- 
nal board. This Tinnerman nut has a spade -type extension 
used in some chassis (not the KCS 158) for antenna connec- 
tions. 

Since this spade extension is not used, RCA recommends 
that it be cut off (see drawing) whenever this chassis is being 

CUT OFF HERE 

This will eliminate the possibility of a technician re- 
dressing the antenna Capacitor lead so it touches the spade 
and causes the rear mounting screw to become "hot ", creating 
a possible shock hazard. -RCA Television Service Tips R -E 
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BROWNING LABORATORIES, INC. 

Has many desirable protected 

Franchise Territories open 

to Sell and Service their 

famous line of Citizens Band 

"Golden Eagle Base Stations" 

and "Eaglette Mobile" units. 

Contact us at once. 

BROWNING LABORATORIES, INC. 

1269 UNION AVENUE 

LACONIA, N. H. 03246 

Area 603 -524 -5454 

Circle / on reader'. .crrice card 

THE ELECTRONIC INDUSTRY'S 
MOST CURRENT 1969 CATALOG 

* *' BA's ALL NEW 228 PAGE 

** I Ii T* r VALUE PACKED FALL AND WINTER I' : 1 ELECTRONICS CATALOG 

** 
YOUR BUYING 

GUIDE FOR: 

Stereo & Hi -Fi Systems 
& Components Tape Re- 
corders Phonos, Radios, 
& TV's Cameras & Film 

PA Ham Gear Test 
Instruments & Kits Citi- 
zens Band Electronic 
Parts, Tubes & Tools. 
SEND FOR YOURS TODAY! 

MAIL TODAY TO . . . 

BURSTEIN -APPLEBEE 
DEPT. RET, 3199 MERCIER STREET KANSAS CITY, MO. 64111 

Name 

Address 

City State Zip Code 

DO YOUR FRIEND A FAVOR...ALSO INCLUDE HIS NAME 
AND ADDRESS IN ENVELOPE WHEN MAILING YOUR REQUES 

Circle 116 on reader's service card 
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WE'RE BACK ON CORTLANDT STREET 
We wish to thank the World Trade Center for permitting us the 
use of the store in the Hudson Terminal Promenade while the 
Twin Towers are under construction. 

Many thanks to my business friends for their help 
during my recent hospitalization -Gould Green 

We stock the entire line of Jobber -Dealer boxed RAYTHEON 
Receiving Tubes -order by mail at 60% off list, FOB BKLYN. 

COMPUTER BOARDS from IBM. Ten 
boards, $1.00, over 35 transistors, plus over 135 
parts as diodes, caps., resistors, chokes. In- 
cludes spec chart of 21 IBM transistors. 
CLOCK MOVEMENTS: Westclox 115 VAC 
includes Auto -on -off, also doze light, com- 
plete with face and clock hands (no case) 
$2.25 . TELECHRON, complete with face 
and clock hands, includes on -off -auto and 
sleep -switch $2.30 . WESTCLOX Cordless 
Alarm Clock, battery operated, in high im- 
pact, white case 5" long, 3" wide x 3" high. 
Shatterproof crystal, clear bell alarm, 7 Jewels 
quiet tick, sweep alarm indicator, raised gold 

numerals, padded base. Operates one year on "C" flashlight battery. Regular 
90 day factory guarantee by Westclox $8.45 TRANSISTORS: RCA 
2N404, Syl. 2N229, UST 2N43A, UST 2N44 & IBM 015 (PNP -40 MHz) each 
25¢ . SPEAKERS, Jap. 2 "- 21/4 " diam., 8 ohm, includes safety screen to 
protect cone 500 HARNESS Battery Cable and clips for 9 V. Battery, 
10¢ ea. $1 doz. PHONO JACKS -RCA type, single + 2 -3-4 gang @ 6¢ 
per hole CAPACITORS, MYLAR (yellow) Write for list. TANTALUM 
CAPACITORS: .0015 Mf. thru .0082 Mf -35 Wv. @ 10¢ ea. . from .01 to 
1 mf. @ 15¢ ea. ..15 to .47 mf. 20 Wv. @ 200 ea. . And from .47 to 

50.0 Mf. at very low prices . POTS: AB type "J" stripped from new 
equipment, linear, 1/2" shaft, 2500, 5000, 25,000, 100K, 500K ohms. Special 
65¢ ea. Also AB type "G" 100 ohms, thru 2.5 megohms special $1.95 ea. 

R.F. Choke -1 Ma. Xmt. NATIONAL boxed, ceramic SA -8459, 5 pies, 
3 "Lx1" Diam, end. mtg 11/2" bet. holes 50¢ ea. . BUD 4.3 MH 12 ohm CH- 
569 45¢ ea. . RECTIFIER BRIDGE, 20 Amp. studs (1N1186) 200 PRV, 
plates 3" sq. overall 51/2 L x 4" W x 35 /e H; Westinghouse #508C575G(H) 
04 -2C; for 125 V. two phase or three phase. Value $24.00, our LOW PRICE 
$8.95. . BRIDGE RECTIFIER, IBM, 6 Amp. 200 PIV, four studs on two 
copper plates, super for battery charger, compact 8" x 2" $1.50 set . TOP 
HAT Silicon Rectifiers; quality control inspection, conservatively rated 750 
Ma. 400 PIV, 11/4" leads. 350 ea. $24.00 per 100 . TWO -WAY SPEAKER 
CROSSOVER; crosses at 2500 cycles with 8 ohm speakers, 3500 cycles at 16 
ohms. Size: 21/2" H x 21/2" W x 51/2" L. 9" leads. Contains woofer choke and 
non -polarized capacitor, 79¢ ea. Made by University . STEPPER 
SWITCH (Relay) by C. P. Clare. 21 steps, 6 stacks, 55 VDC coil. spring - 
driven -pawl (circuit open during wiper -arm movement) govt mil specs. 
$5480 n . HAM SPECIAL! SOLID -STATE VIBRATOR ELIMINATOR. 
Heavy duty both 6 and 12 V. up to 25 watts. For most popular transceivers 
and communication equipment. Socket supplied, 4 pin plug -in; full instructions 
and dia rams. Housed in finned aluminum heat sink. Size 31/2" H x 2" diam. 
$2.80 

C 
. TV Picture Tube Brighteners series 6 wire, and parallel 5 wire 

(TELEMATIC) 39¢ . FILTER CHOKES, laminated, open frame -75 
ohm (3x2x21/ ") $1.25 . 3.000 ohm 13/4" L, 134 " core, leads 40¢ . 1 

ohm 3/4" core, 2" leads 75¢ . 45 ohm 21/4" L x 1 " core, 11/4" lb. 800 
. 300 ohm 22 Hy. 100 Ma. (IBM power sply.) $2.60 . 200 ohm, 20 Hy. 
100 Ma. $2.25 . MARKER CRYSTAL; 1.000 MHz (HOFFMAN) flat 
mounting, 3/4" sq. x 1/4" H. 100% guaranteed $1.50 . PANEL METERS; 
ALL BRAND NEW! 10 Ma. DC Bakelite Case, 21/2" diam. $2.75 . 10 Ma. 
DC WESTINGHOUSE, 2" Bakelite NX -33. $2.50 . 20 Ma. DC, Sealed 
case, 2" diam. $2.40 . 50 Ma. DC, ROLLER -SMITH 3" diam. Bakelite 
$2.95 . 100 Ua. DC, DE -JUR. 11/2" diam. metal case, special photo - 
light scale, black face. $1.00 fl . DB Black face, sealed 3" diam, marked 
10 -0+6 (F.S. 15 V.) MARION $1.95 . 1 Ma. DC (800 V. scale) type 
RX -33, includes 800K w.w. multiplier $3.50 . 10 Ma. AC (200 Ma. DC) 
2" sq. plastic modern case, white face marked, "replaced? good" $1.00 . 

1 Ma. DC -Dual scale marked 500 VDC & 140 Ma. DC. G.E. type DW-41, 
2" bakelite, includes multiplier and shunt. $2.85 . Extra multipliers avail- 
able at 20¢ each for 14 v., 140 v., 50 v., etc. SENSITROL WESTON model 
#705 relay. 5 ua. SPDT, ext. electrical reset $2.75 . Variable capacitor; 
100 Pf; 14 plate 1/4" shaft / " L. BUD #MC -1855 $1.00 . APC type var. 
air capacitors in stock. WRITE FOR LOW PRICES! RELAYS; Sensitive 
rugged, 20 -30 VDC; 5.6 Ma. 4500 ohm coil, SPST, contacts 2 A. 24 VDC. 
(115 VAC), plug -in 7 pin tube socket, sealed can, 34" dia. x 2" L. 25¢ 
. 115 VAC coil SPST -10 Amp. 11/2" x 1" x 11 /4" SPECIAL 75¢ . Sensi- 
tive Swivel, 20 -28 VDC., 4500 ohms 4 ma. SPST 900 . SIGMA #95740 - 
5A for in -line (in series with equipment) SPST 5 Amp. $1.00 . 115 VAC 
or DC (60 to 400 cy.) built -in rectifier bridge, sealed 5000 ohm 20 ma. coil; 
contacts 3 A. 28 V. (115 VAC) compact 99¢ . SPDT -8 ma. 5000 ohms 
24 VDC. 3/4" cube, contacts 250 ma., neomatic 350 . MERCURY 
WETTED RELAYS; CLARE #HG -1023, DPDT, 36 to 90 VDC. 4000 ohms. 
$1.00 CLARE #HB -1012. 130 ohms 39 ma., 51/2 to 16 VDC 95¢ 
. PRECISION RESISTOR KIT; 1/2% -1 %, 2/ watt, 1 W. 2 W. values be- 
tween 1 ohm and 100 megohms. No two alike. Includes refresher instruction 
for series, parallel combinations, 100 for $1.50 PRECISION RESIS- 
TORS -1% wirewound your choice of any value 100 each. Write for list 
of available values . RESISTOR KITS, Carbon 5 %, 10 %, 1/2 W. 1W. 
2 Watts, between 5 ohm and 100,000 ohm. 100 asstd. $1.00 between 
100 K and 27 megohms. 100 asstd. for 50¢ . RESISTORS, CARBON, 
1/ -1 -2 watt to your specifications, from 6.8 ohm to 22 megohms. 5% 44 ea. 
10% 3¢ ea. POWERSTAT Var. XFR. 12 V. 60 cy. 0 -3.5 V. 2 Amp., 
sec. 21/2 diam. 21/2" L. $1.50 . STEP DOWN (UP) Xfr. 230V -115 V. 
60. cy. 1/2 Amp. (50 watt) 23/4 x 21/2 x 21/4" w. open strap 4 leads, $1.85 

. AUDIO OSCILLATOR -2 Transistors, 2 diodes and xfr. (10,000 ohm 
ct. pri. 2500 ohm c.t. sec.) size: 2" x 2" x 3/4" H. Suitable for CW practice. 
1,000 cycles 95¢ . CLOCK MOTORS. 115 V. 60 cy. Your choice of 
RPM $1.00 . panel fuse holders, IMPORTED, 18¢ . 

Mail check or M.O. net cash, small COD deposit; FOB our store. 
10 day money -back guarantee. 

SEND FOR OUR CATALOG OF BIG BARGAINS 

CORTLANDT ELECTRONICS, Inc. 
30 Cortlandt Street 
(Downstairs Hudson Terminal) 
New York, N. Y. 10007 

Tel. (212) 964 -8044 
(Fast Mail Order Service) 

Box 553, New York, N. Y. 10008 

Tire Thermistors 
New test techniques for driving safety 

Heat has always been an enemy of tires. With today's high- 
speed driving and heavier tire loading, tire rubber and 
fabric must withstand tremendous stress. Because of the 
recent industry -government push for better tire safety 
standards, new techniques are being devised to measure tire 
heating under laboratory and driving conditions. 

In the past, one method for measuring tire tempera- 
ture was to stop the car (or test machine) and insert a 
thermocouple into the tire. This method is inaccurate be- 
cause temperature changes occur before the measurement 
can be made. Also, errors arise due to heat conductivity of 
the probe itself and imprecision in positioning the probe in 
the tire. 

Another technique permits temperature measurements 
during tire use by bringing sensor leads out through the 
valve and transferring the signal from the turning wheel 
with slip rings and brushes. 

Fig. 1-Thermistors for measuring temperatures in running 
tires at NBS are protected by encapsulating them in epoxy. 

More recently, solid -state telemetering transmitters 
mounted on the wheels under test have replaced mechanical 
commutators. The National Bureau of Standard's (NBS) 
instrumentation, for example, utilizes thermistor probes to 
modulate the signal emitted from the wheel- mounted trans- 
mitter. Thermistors have the advantage of a large output 
change per degree of temperature shift. 

But shortness of sensor life has limited the usefulness 
of telemetry systems. Typically, after 150 miles of testing 
(not enough to complete measurements), the leads are torn 
off the thermistors. To prevent this, NBS now protects these 
fragile sensors by sliding a glass fiber sleeve over their leads, 
daubing the thermistor with epoxy and allowing it to cure 
in a split mold. Closing the mold forces the epoxy into any 
spaces around the thermistors and about J /2" up the leads 
and sleeves (Fig. 1) . 

Temperature measurements made with the sensors are 
meaningful only if sensors are positioned in exactly the same 
location on all tires. This is done by insetting them in holes 
drilled under the edge of the tread at the tire shoulder, 
where the tire is thickest and generates the most heat (Fig. 
2). Holes are uniformly drilled with a positioning jig placed 
on the tread. 
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SHOULDER 

THERMISTOR 
PROBE 

CARCASS 

Fig. 2- Thermistor probes are put in tire shoulders. Tire 
temperature varies thermistor output, modulating transmitter. 

Encapsulated therrnistors are installed by coating them 
with a silicon rubber paste that cures at room temperature. 
They are then inserted into holes partially filled with the 
lubber compound. This forces some of the compound out 
in a mound, which offers flexible support for the leads. Using 
this method, tires have been run up to 4000 miles on a test 
wheel without interruption for sensor replacement. 

The wheel- mounted telemetering package is a minia- 
turized modulator and transmitter mounted with its batter- 
ies on a plate that replaces the wheel hubcap. Thermistor 
resistance controls the frequency of a relaxation oscillator, 
which modulates the 104 -MHz transmitter frequency. The 
entire unit occupies about the same volume as a deck of 
cards. 

Signals from a tire under laboratory test are picked up 
by a nearby antenna, while those from a tire road -tested on 
a car are picked up by a loop antenna mounted in the fender- 
wheel cutout (Fig. 3). Signals are fed to an FM tuner in 
the laboratory or car, and are demodulated to produce a 
signal of frequency identical to that of the relaxation oscil- 
lator in the transmitter. 

Other circuitry converts this signal to a direct voltage, 
which is recorded on a temperature strip chart. Telemetry 
equipment is mounted on a small rack.which can be carried 
in the car. R -E 

Fig. 3 -For road testing, a loop antenna is installed near 
the wheel -mounted transmitter. Strip chart records signals. 
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COMING 
NEXT 

MONTH 
SPECIAL 16 -PAGE SECTION OF 
NEW TOOLS, TEST EQUIPMENT 

Four major features bring you up to the 
minute with: 

How to handle hi -fi testing on a budget 
New tools that can save you time and 
dollars i Newcomer's guide to new test gear for 
radio, TV and communications 

IC GUITAR AMPLIFIER 
Here's a build -it bonus that puts a port- 
able, battery powered guitar amplifier prac- 
tically in your pocket. You get all the 
details on how to assemble the unit from 
readily available parts. So get ready to 
electronify your guitar now and do it next 
issue. 

3 -WAY SCOPE CALIBRATOR 
Here's a unique test instrument you can't 
buy. It checks frequency, voltage and time 
functions of your scope. And if you build 
small enough and your scope is large 
enough, it can fit into the scope itself. 

COMPUTERIZE YOUR CAR 
LIGHTS 

The second part of a computerized light- 
ing system that will take charge of your 
automotive lighting problems. Now we add 
a system that tells you if you're driving 
with your lights out at night or on during 
the day. 

AND THERE'S MORE ... . 

Automatic diplexers and modern com- 
munications 
Fix color -TV brightness problems fast 
TV service clinic 
Curtain of sound 
Plus all our regular columns 
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Fill in coupon for a FREE One Year Sub- 
scription to OLSON ELECTRONICS' Fantas- 
tic Value Packed Catalog - Unheard of 
LOW, LOW PRICES on Brand Name 
Speakers, Changers, Tubes, Tools, Stereo 
Amps, Tuners, CB, Hi-fi's, and thousands 
of other Electronic Values. Credit plan 
available. 
NAME 

ADDRESS 

CITY STATE 

GIVE ZIP CODE 

If you have a friend interested in electronics 
send his name and address for a FREE sub - 

Lscription also. 

OLSON ELECTRONICS, INC. 

921 Forge Street Akron, Ohio 44308 

Circle 117 on reader's service card 

NEW TUBES AND SEMICONDUCTORS 

10- AMPERE RECTIFIER BRIDGE 

The new Bendix 10 -amp integrat- 
ed full -wave bridge rectifier series is a 
thick -film silicon type using hybrid 
construction and a plastic encapsulant 

in a case similar to the TO -3. These rec- 
tifiers -the BHC -0001 through BHC- 
0005 -are for working (rms) voltages 
of 70 to 420 and have PRV ratings per 
leg of 100, 200, 300, 400 and 600 volts, 
respectively. 

Maximum dc reverse current at 
the PRV is 10 mA and maximum for- 
ward voltage drop at 10 amps and 25 °C 

is 1.2 Peak surge current (at 60 Hz 
and 25 °C) is 100 amps. 

1 -WATT SUBMINIATURE ZENERS 

The 1N4728, -A - to 1N4764 -A 
makes up a series of 1 -watt Zener diode 
voltage regulators covering from 3.3 to 
100 volts. The 1N4728 series, housed 
in a 0.2" by 0.1" diameter molded plas- 
tic case similar to the DO -7, is many 

times smaller than most popular 1 -watt 
Zeners. 

Full technical information on the 
series is available in Bulletin C -107 from 
Iternational Rectifier, Dept. 781, 233 
Kansas St., El Segundo, Calif. 90245. 

A GOOD DEAL FROM BROOKS 
$1.00 BUYS MORE than PRE -WAR * * * * THE PRICES SPEAK FOR THEMSELVES! 

FREE $1 BUY WITH EVERY 10 YOU ORDER tónl ;i uiy°S FREE GIFT WITH EVERY ORDER 
100 -ASST 1/4 WATT RESISTORS $1 
stand. choice ohmages, some in 5% 

100 -ASST 1/2 WATT RESISTORS $1 
stand. choice ohmages, some in 5% 

70 - ASST 1 WATT RESISTORS $1 
stand. choice ohmages, some in 5% 

35 - ASST 2 WATT RESISTORS S1 
stand. choice ohmages, some In 5% 

50 - PRECISION RESISTORS 51 
asst. list -price $50 less 913% .. 

20 - ASSORTED WIREWOUND $1 
RESISTORS, 5, 10, 20 watt .... 
100 - MIXED DEAL "JACKPOT" S1 
Condensers, Resistors, Surprises .. 

4 - TOGGLE SWITCHES $1 
SpST, SPDT, DPST, DPDT 

10- ASSORTED SLIDE SWITCHES S1 
SPST, SPDT, DPDT, etc. 

20 - EXPERIMENTER'S COIL 
J. "JACKPOT" assorted for 101 uses 

7 - TV ELECTROLYTIC CON- S1 
DENSERS desirable types 

15 - ASST. ROTARY SWITCHES S1 
all popular types 520 value 

CRYSTAL LAPEL MICROPHONE 
59t high impedance, 200.6000 cps 

E 
E 

El 

UNIVERSAL MICROPHONE $3 
regular /remote /single & dual plug 

10 - STANDARD TRANSISTORS $1 
NPN & PNP 2N404, 2N414, etc. .. 

50 - ASST. DISC CERAMIC 1 
CONDENSERS popular numbers .. 

100 - ASST. MICA CONDEN $1 
SERS some in 5% 

2 - POWER TRANSISTORS Re- $1 
place 2N155, 2N176, 2N301, etc. 

HYTRON POWER TRANSISTOR $1 
H.V. replaces D0501, 2N173, etc. 

70 -BRASS FAHNESTOCK CLIPS $1 
popular typo & size 

10 - SPEAKER PLUG SETS $1 
deluxe type, 2 conductor 

10 SETS - DELUXE PLUGS & $1 
JACKS asst. for many purposes .. 

10 - SETS PHONO PLUGS & $1 
PIN JACKS RCA type 

10 - SURE -GRIP ALLIGATOR $1 
CLIPS 2" plated 

50 - ASSORTED PRINTED CIR- $1 
CUIT SOCKETS best types 

100 - STRIPS ASSORTED SPA- $1 
GHETTI handy sizes 

$15.00 
TELEVISIOyréyerPARTS $1MARKET SCOOP COLUMN 

5 POUNDS ELECTRONIC PARTS $1 
Fine asst -too numerous to mention 

5 POUNDS OF HARDWARE $1 
Fine asst -too numerous to mention 

50 - ASSORTED TRANSISTORS $1 
big factory scoop -sold as -is .... 

TRANSISTOR RADIO ossttype $1.50 
good, bad, broken, as -is, potluck 

TAPE RECORDER - assorted types SA 
good, bad, broken, as.is, potluck .. 

100 - ASST. TUBULAR CON. $1 
DENSERS .001 to .47 to 600v 

10 - TRANSISTOR RADIO EAR - $1 
PIECES wired complete with plug 

$15.00 RADIO PARTS "JACK- $1 
POT handy assortment 

50 - TUBE CARTONS (colored) Si 
assorted sizes for Popular Tubes .. 

ALL AMERICAN TUBE KIT 
12BA6, 12BE6, 12AV6, SOCS, $2 
35W4 - total list $9.70 

3 - TOP BRAND 35W4 TUBES $1 

IMMEDIATE DELIVERY ... Scientific fight packing for safe delivery at minimum cost. 
HANDY WAY TO ORDER: Pencil mark or write amounts wanted in each box, place letter 
F in box for Free $1 BUY. Enclose with check or money order, add extra for shipping. 
Tearsheets will be returned as packing slips in your order, plus lists of new offers. 

Please specify refund on shipping overpayment desired: CHECK P OSTAGE STAMPS D MERCHANDISE (our choice) with advantage to customer 

BROOKS RADIO 6L, TV CORP., 487 Columbus Ave., New York, N. Y. 10024 212.87 5600 

Name 

Address 

WE BOUGHT OUT A FACTORY 

AMPLIFIER 110v AC. 6 Watt 
Wired -Pa, Phono, Guitar, Tremole 

S needs 2- 12_, \X7, 61105, 6CA4 -as is 

AMPLIFIER 110v AC -DC, 5 watt n1 
Wired - Phono, Comb. Intercom, 53 
etc. needs 3- 12AX7, 2.50L6 -as is 

JUMBO POWER TRANSFORMER $1 
if you don't mind the weight 

MOTOROLA PWR TRANSFORM $1 
110v, CT 150 /150v, 6.3v 

10 -Asort $,{ 
Audio Outputs, 

TRNSFOR 
ChokesMERS F,as 'e, etc. 

ed 
1 

10 - ASST. RADIO & TV TUBES $1 
Every Tube a good number 

20 - ASST. DIODE CRYSTALS 51 
fine assortment, popular types . 

20 - ASST. VOLUME CONTROLS $1 
All desirable good types 

100 - RADIO & TV SOCKETS $1 
Asst. - too numerous to mention 

100 - RADIO & TV KNOBS $1 
Asst. - too numerous to mention 

Cost of 
goods 
Shipping 
estimated 
TOTAL 
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LOW -NOISE IGFET cross -modulation performance than con- 
ventional bipolar transistors. The insu- 
lated gate (leakage current 0.1 pA, 
typical) eliminates the problem of 
diode -current loading of the input cir- 
cuit with strong signals. 

The low feedback capacitance 
(0.12 pF) makes pos- 
sible the design of 

03-3 pF high -gain vhf ampli- 
fiers without using 
neutralization. The 

3 r 2 L2 - 3N152 is in a TO -72 
C2 -fL5 metal package. The 

diagram shows the 
unit used as a 200 - 
MHz amplifier. Mini- 
mum power gain is 
16 dB and the noise 
figure is 3.5 dB. Ca- 
pacitors C3, C4 and 
C5 are piston -type 
variables. Cl and C2 
are miniature air -type 
variable tuning capac- 

24K C!i itors. Ll is five 

The RCA 3N152 is an N- channel 
depletion -type silicon FET designed for 
low -noise rf applications up to 250 
MHz. Superior transfer characteristic 
and wide dynamic range provide better 

T 

C5 OUTPUT 

- 1.5-5pF j 

I 

ZÌoo 
_ I 

I 

TD=5mA 

VDD 
s015 

RFC (OHMITE Z235 
OR EQUIV) 

TERMINAL DIAGRAM 

4( TUBULAR CERAMIC 
V DISC CERAMIC 

I- DRAIN 
2.. SOURCE 
3- INSULATED GATE 
4- BULK (SUBSTRATE a CASE) 

3N152 
RESISTORS I/4 W UNLESS NOTED 
ALL CAPACITORS IN pF 

turns of 0.02" thick 
x 0.07" wide silver - 
plated copper ribbon. 
Winding is 0.25" 
I.D. and 0.65" long, . 
tapped at 11 turns 
from the CI end 
of the coil. L2 is the 
same as Ll, except 
winding length is 0.7 "; 
no tap. R -E 

new Sams øooks 

Handbook of Electronic Tables & Formulas 
by Donald Herrington & Stanley Meacham. NEW 
THIRD EDITION. Enlarged and updated -the lead- 
ing reference source for all charts, tables, formulas, 
laws, symbols, and standards used in electronics. 
Includes invaluable sections for service technicians 
and e-page color chart of the latest FCC frequency 
spectrum assignments. 224 pages. 
Order 20648, only $4.95 

Transistor Fundamentals Series 
An authoritative, complete 4- volume study and 
reference work on transistors. The programmed 
text is easy to understand. It begins with a de- 
scription of transistors and how they work; later 
volumes explain their applications in a wide vari- 
ety of circuits. All volumes 5% x 8 ". 

Vol. 1. Basic Semiconductors and Circuit Principles 
by Robert J. Brite. 240 pgs. Order 20641, only $4.50 

-Vol. 2. Basic Transistor Circuits 
byCharlesA. Pike. 208 pgs. Order 20642, only $4.50 

Vol. 3. Electronic Equipment Circuits 
by Martin Gersten. 192 pgs. Order 20643, only $4.50 

Vol. 4. Digital and Special Circuits 
by Reginald H. Peniston & Louis Schweitzer. 
208 pages. Order 20644, only $4.50 

4 -Vol. Set in Slipcase. Order 20645, only $15.95 

Instrumentation Training Course 

Vol. 2. Electronic Instruments 
-Edited by the Howard W. Sams Technical Staff. 
Covers theory, construction, installation, and op- 
eration of many types of electronic control instru- 
mente. Examines specific instruments in detail 
and illustrates the principles involved. Invaluable 
for instrument training programs; a handy refer- 
ence for everyone involved with industrial con- 
trols. 144 pages. Order 20622, only $6.95 

These and over 300 other SAMS 
Books are available from your local 
Electronics Parts Distributor . 

HOWARD W. SAMS & CO., INC. 
4100 WEST 62 °d ST, INDIANAPOLIS, INDIANA 4626S 

Circle 118 on reader's se, rice card 

CANADIANS: Ordering is easy - we do the paperwork - try a small order 
STARKES TARZIAN TV TUNER 4l me 

Latest Compact Model - for all 41 me TV's. 
NEW -MONEY BACK GUARANTEE 

Parallel filament 
7 95 

COMPLETE wih Tubes & Schematic $ 

Same TUNER as above (series fil.) 7.95 

STANDARD TV TUNER 21 me 
Popular type for many TV's 

7.95 

1000 - ASST. HARDWARE KIT $1 
screws, nuts, washers, rivets, etc. 

300 - ASSORTED HEX NUTS $ 
2/56, 4/40, 5/40, 6/32, 8/32 .. 1 
250 - ASST. SOLDERING LUGS $1 
best types and sizes 

250 - ASST. WOOD SCREWS $1 
finest popular selection 

250 - ASST. SELF TAPPING $1 
SCREWS #8. #8, etc. 

150 - ASST. 6/32 SCREWS $1 
and 150 6/32 HEX NUTS 

El 150 - ASST. 8/32 SCREWS $1 
and 150 -8/32 HEX NUTS 

150 - ASST. 2/56 SCREWS $ 1 and 150 -2/56 HEX NUTS 

150 - ASST. 4/40 SCREWS $ 
1 and 150 -4/40 HEX NUTS - 

150 - ASST. 5/40 SCREWS $1 
and 150 -5/40 HEX NUTS 

500 - ASSORTED RIVETS $ 
most useful selected sizes 

500 - ASSORTED WASHERS $ 
most useful selected sizes 1 

100 - ASST. RUBBER BUMPERS $ 
for cabinet bottoms & other uses 1 

I-1 100- ASSORTED RUBBER GROM- $1 
4-J METS best size's 

01111 COMPUTOR DUI SECTIONS 
8 assorted Unite we 
sell for 51 are 
loaded with over 
150 valuable parts 

Incl. - Transistors 
Condensers, Resist. 
ors, Heat Sinks, Di- 
odes, Etc. 

$ tor $1 
100 for $10 

100 - MIX RESISTORS, CON- 
DENSERS, TRANSISTORS, COILS 51 

only 

El 2 -G.E. PIECES OF EQUIPMENT $1 
stacked with over 200 useful parts 

15 - G.E. #NE -2 TUBES $1 
Neon Glow Lamp for 101 uses . 

50 - ASSORTED MYLAR CON- $1 
DENSERS Popular selected types . 

3 - TOP BRAND SILICON REC $1 
TIFIERS i amp 1000 n v 

20 - ASST. PILOT LIGHTS $1 #44, 46, 47, 51, etc. 

50 - ASSORTED #3AG FUSES 51 
popular ampere ratings 

4 - 50' HANKS HOOK -UP WIRE $1 
assorted colors 

100' - SPOOL SPEAKER WIRE 51 
2 rood, mini zip, clear, 101 uses . 

500 - ASSORTED SCREWS 50é 
6/32, 8/32, 5/40, 4/40, Etc. 

50 - ASST. TERMINAL STRIPS $1 
all types, 1 -lug to 6 -lug 

25 - INSTRUMENT POINTER $1 
KNOBS selected popular types . 

BONANZA "JACKPOT" not gold, 
not oil, but a wealth of Electronic 55 Items- Money -Back- guarantee .... 7 

El 

CI 

CI 

CI 

- SHANNON MYLAR RECORDING TAPE 
21/2" - 225' , . $ .15 

3" - 225',. .17 

3" - 300' .. .24 

31/4" - 600' .. .49 

5" - 600' .. .52 

5" - 900'.. .67 

5" - 1200' .. .86 

5" - 1800' .. 1.29 

7" -1200' .69 

7" -1800' .. .99 

7" - 2400' $1.59 
7" - 3600' 2.78 
CASSETTE 60 minutes .89 

CASSETTE 90 minutes 1.54 

CASSETTE 1 20 minutes 1.97 

21/2" TAPE REEL .04 
3" TAPE REEL .05 
31/4" TAPE REEL .06 
5" TAPE REEL .12 
7" TAPE REEL .14 

RECORDING TAPE SPLICER $1.49 
handy, accurate, compact ... 
40 - ASSORTED TV KNOBS 51 
all standard types, $20 velu, ... 
TV TUNERS asst. all new standard $1 
makes, less Tubes 

TV TUNERS assf. all new standard sra 
makes, incltaling Tubes 

1 - LB SPOOL ROSIN -CORE $1 
SOLDER 40/60 top quality 

50 - TUBULAR CONDENSERS $1 
asst. .001 to .47 -400V to 1000v 

3- ELECTROLYTIC CONDENSERS Si 
most popular number 50/30 -150v 

CHAPT ZU DI MITZIA "JACK- 
POT" double your money back if 51 not completely satisfied 

5 - I.F. COIL TRANSFORMERS Si 
450 -kc for Transistor Radios .... 
5 - AUDIO OUTPUT TRANS- 51 
FORM sub -min for Trans Radios 

5 - PNP TRANSISTORS 
general purpose, TO -5 case 

5 - NPN TRANSISTORS 
general purpose, TO -5 case 

CI 

32' - TEST PROD WIRE 
deluxe quality, red or black 

s1 

s1 

s1 

CLEAN UP THE KITCHEN "JACK- 
POT" Big Deal $1 
only one to a customer 

FLYBACK TRANSFORMER 

we scooped the Market 
Latest type - standard 
for all 110° TV's 
RCA's design of large 
Coil produces 18KV- 
ssuring adequate width 

Incl Schematic Diagram 
application for any TV 

List price 913.90 

Your price $3 
10 ,77, on' in lots of 3 

110° TV DEFLECTION YOKE $3 
for all type TVs incl schematic 

F-1 "COMBINATION SPECIAL" 
RCA 110° FLYBACK $5 
plus 110° DEFLECTION YOKE 

90° FLYBACK TRANSFORMER $el 
for all type TV's incl schematic 

90° TV DEFLECTION YOKE 
for all type TV's 1nc1 schematic 

70° FLYBACK TRANSFORMER $ep 
for all type TV's Intl schematic 

70° TV DEFLECTION YOKE ej 
for all type TV's Mel schematic 

20 - ASSORTED TV COILS $1 
I.F. video, sound, ratio, etc. 

100' - TV TWIN LEAD -IN WIRE $1 
300 ohm, deluxe heavy duty, clear 
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DON'T MISS... POLICE 

and FIRE ACTION 
PERFECT FOR 

INDUSTRIAL, COMMERCIAL 
and GOVERNMENT USE 

Ú CONVERSION 
SMALL SIZE LOW POWER DRAIN 

HIGH STABILITY CRYSTAL CONTROLLED 
Specifically designed for simplicity of operation 

. efficiently engineered to give you years of 
service. Fits the smallest auto yet powerful 
enough to deliver a clear signal. Operates on 6 
crystal controlled frequencies. Dual limiter & 
Foster Seeley discriminator. Quadruple tuned 
RF stage for greater image rejection. Noise Free 
squelch, PLUG IN crystals for instant frequency 
change. Compatible with major continuous tone 
systems. Operates on 117VAC and 12VDC.'Size: 
6%" x 2%" x 81/2 ". Wt. 3 lbs. 8 oz. 

FR -104 Complete with AC and 

mo 
(25 -50 MHz) 14000 DC 

upontinwg 
er 

bracablecket, 
s, 

FR 105 less crystals. 
(150.175 MHz) Crystals $5.00 ea. 

SONAR RADIO CORPORATION 
73 Wortman Ave., Bklyn, N. Y. 11207 Dept. 702 
Please send me information on Model 

FR- 104/105 FM Monitor Receivers. 

Name 

Address 

City State 

LISTEN TO: 

POLICE, 
WEATHER 

VHF 

SENTRY 

vHi CHAN^:iL. 

FR -103 
150.175 MHz 

FR-106 
25-50 MHz 

With Battery, 
Earphone, & 
less Crysta s 

Crystals 
$5.00 ea. 

FIRE and 
REPORTS! 
Perfect for Industrial, 

Commercial, Utility 
and Government Use 

SONAR SENTRY 
VHF MONITOR 

RECEIVERS 

Designed and engi- 
neered for simplicity 
of operation, compact 
enough to fit a shirt 
pocket yet powerful 
enough to deliver a 
clear clean signal -it's 
dependable Operates 
on two crystal con- 
trolled VHF channels 
plus broadcast band 
Completely solid state 
for long life use Vis- 
ible battery indicator to 
show battery condition 
at all times Built in 
antenna 57/e" H x 
21/2" W x 13fó" D. Wt. 
11 oz. 

SONAR RADIO CORPORATION 
73 Wortman Ave., Bklyn, N. Y. 11207 Dept. 702 

Please send me information on Model 
VHF Monitor Receivers. 

Name 

Address 

City Zone State ... 
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Circle 120 on reader's service card 

NOTEWORTHY 
CIRCUITS 

REMOTE STEREO VOLUME 

AND BALANCE CONTROLS 

Remote stereo balance and vol- 
ume controls would add greatly to the 
enjoyment and convenience of operat- 
ing hi -fi equipment by permitting us to 
adjust volume and balance from a fa- 

FR 

22 MEG 

15V 
CHANNEL A 

LDR 

10 

from around 10 megohms in darkness 
to about 300 ohms when illuminated 
by the lamp. The lamps are 6 -volt, 
100 -mA units. 

The brightness of both lamps is 
controlled by the 100 -ohm volume 
control. Channel balance is controlled 
by varying the relative brightness of 

10 10 K 

TONE 
CONI 

6.3 V AC 

vorite chair or even another room. In 
most cases, these controls are con- 
nected at high- impedance points in the 
circuit and long leads cannot be used. 

The diagram shows how a pair of 
LDR's (light dependent resistors such 
as cadmium selenide photocells) and 
small pilot lamps are used as volume 
and balance controls in a stereo am- 
plifier described in Radio Bulletin 
(Bussum, Netherland). The LDR's 
are connected as variable legs of a 
voltage divider in the audio signal path 
of each channel. Their resistance varies 

OUTPUT 

the two lamps with the 50 -ohm con- 
trol. 

Each LDR and its associated lamp 
are placed close together in a light- 
proof box or wrapped with black plastic 
tape. You can replace each lamp and 
LDR with á photocell /lamp module 
such as the Raytheon Raysistor or 
Clairex Photomod. In the original unit 
the lamps were fed with ac from a 
6 -volt winding on the power trans- 
former. This may introduce hum into 
the system. If it does, change to a sim- 
ple do supply for the lamps. R E 

"Personally, I don't go for all this electronic jazz." 

RADIO-ELECTRONICS 
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TRY 
THIS 
ONE 

BUILD A SOLDERLESS BREADBOARD 

A solderless breadboard can be 
inexpensively constructed using 1/2" 

pegboard with brass grommet termi- 

nais and rubber tubing to hold compo- 
nent leads together. 

First enlarge the pegboard holes 
to 5fis ", countersinking the bottom 
sides to provide clearance for the base 
flare of the grommets. Insert No. 1 

brass grommets from the bottom and 
place the board on a solid base. Flare 
the grommets with a punch made from 
3 /s" rod stock ground to a partial 
point at a 45° angle. Then hammer 
the flares flat. 

Gum -rubber tubing with Fie 
OD (usually listed as %6" ID) may 
be obtained from surgical supply 
stores. Cut the tubing into 2" lengths 
and insert it in pairs of holes. The tub- 

a. mow 
410% 
064, 

41, . 

+ ` 4001* 

+!-"t, 
4,61 
oak 

.±00Mle 

do% 
+111046. 

4111410 ° 
Oft !r 

4^0!_. 

*out.-- 40, 
OP% - Ow* 
411111, 

OW ant" +! OW 
11114- 401.tr 

ing fits the grommets snugly, but when 
the ends are pushed aside space is pro- 
vided to insert component leads. To 
provide a common ground or B+, 
connect the grommets in the edge rows 
with wire. 

Regular pressed board is suitable 
for use under most conditions. If the 
breadboard is to be used in damp areas 
or in high humidity, it is advisable to 
use tempered board or to apply two 
coats of shellac before inserting the 
grommets. -Lawrence G. Betz R -E 
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Automatic Chroma Control 

(continued from page 60) 

vary for different color sets and from 
one TV station to another. After you 
have checked out several makes of col- 
or sets and made p -p voltage notations 
for the number of TV channels re- 
ceived, you will know about what volt- 
age to expect. 

First measure p -p chroma voltage 
at the demodulator grid for three TV 
stations and then from a color -bar gen- 
erator. This can be used as your stan- 
dard color -signal test. 

The peak -to -peak voltages you ob- 
tain may be similar to these examples 
(Set the color gain control at mid- 
range): 

TV channel A: 3.5V 
TV channel B: 3.4V 
TV channel C: 3.6V 
Color -bar generator: 3.8V 

Fig. 5- Correct chroma signals gen- 
erated by a station and color -bar 
generator are shown at a (top) and b, re- 
spectively. Waveforms were measured 
on the R -Y demodulator control grid. 

Next, disable the acc circuit volt- 
age, either by grounding or disconnect- 
ing the circuit. Take your p -p readings 
again. 

This is what you might obtain: 
TV channel A: 6V 
TV channel B: 2.5V 
TV channel C: 4V 

Color -bar generator: 8V 

These measurements tell you that 
the acc circuit is operating. If both sets 
of p -p scope readings have similar val- 
ues, this indicates a lack of acc action. 
Figs 5 -a and -b show proper chroma 
signals at this test point on a Zenith 

95 

20X1C38 chassis with station and col- 
or -bar signals, respectively. Keep the 
acc circuit disabled and using a color - 
bar generator with a variable rf- output 
gain control, adjust rf input to the color 
set while monitoring chroma signal for 
acc action. Now reconnect the acc cir- 
cuit and make the same test for a corn- 
parison signal check. This is a good 
test for acc action of fluctuating signal 
operating conditions. 

These tests should be one of your 
routine procedures for a complete col- 
or chassis checkup, even with sets in 
the shop for other repairs. You and 
your customers will be glad you made 
them. R -E 

SIGNAL GENERATOR 
MEASUREMENTS MODEL 80 2 TO 400 MC 

MEASUREMENTS MODEL 80C 5 TO 425 MC 
Six Bands, .5% accurate, con- 
tinuously variable from .1 to 
100.000 Micro- volts; 50 Ohm 
output impedance, sine -wave 
modulation continuously vari- 
able 0 -30% and is directly 
indicated on the percent Mod. 
Meter. Choice of 400 or 1000 
from an internal RC type Os- 
cillator: also jack for external 
Mod. Operates from 117 Volt 
00/60 cycle. Size 100/4 x 19 
x 91/2. Wt.: 53 lbs. USED. Serviceable - Prices: 

MODEL 80: $150.00 MODEL 80C: $195.00 
Above Units Checked for Operation - $25 Extra. 

BC -221 FREQ. METER - Simple, accurate, reliable 
crystal calibrated freq. indicator, 125 to 20,000 KC 
range. Also a signal generator o 

r 
variable freq. oscil- 

lator. Prices: Used. Serviceable: $65.00 - Checked for 
Operation: $79.50 
Prices F.O.B. Lima, O. -.25% Deposit on COD's - BIG 
FREE CATALOG - Send for your copy now. Dept. RE 

ies.._* 
- 

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

U.S. GOV'T ELECTRONIC SURPLUS 

Nationally Known-World Famous SURPLUS CENTER offers 
finest, most expensive, Government Surplus electronic units and 

components at a fraction of their original acquisition cost. 

ORDER DIRECT FROM AD er WRITE FOR CATALOGS 

STANDARD DIAL TELEPHONE 

( ITEM 1#715 ) - - Standard, commsrrial ` - 
telephone same as used throughout U.S.A. Aurae Ç' 
live polished black, like new condition. Use as ,. 
extension phone to private systems or connect 

oral phones together for local intercom sys- 
Full instructions are famished- wt. 9 lbs. tem. $7.50 Original Cost $29,50. F.O.B. 

STEP -BY -STEP AUTOMATIC SWITCH ad 
( ITEM 0120 1 -- Amazing "up-and-around".a 

elecfro-magnellc telephone switch. Dial bank 
F pair from 1 l0 100. Make own telephone system. 

Can also be used to remotely control l0 100 I 

ails over a single pair of wires. 
One f our FOUR STAR bargains. 

one 
Comes com- 

plete with data, n dial and n Ire bank. ,00, 
a" x V. x IS ". Wt. 18 lbs. Cost Gov't Over $75.00. 

B 

tilaL o 1,i rm luprmns FDB. $9.95 
- 

TYPICAL BUYS FROM OUR 1968 CATALOGS 

s 250.00 - Geared 2 -hp Battery Golf Car Motor $26.95 

0 15.00 - Westinghouse DC Ammeter, 0 to 300 $ 7.11 

s 40.00 - Vacuum /Pressure Pump, 12 -1/00 $11.95 
- - - -00 -MW Walkle- Talkies, Per Pelt $19.60 
e . - Deluxe, Multi -Range, AC /00 Tutor $ 8.98 

SPECIAL SALE 

1Mai-; T 

ELECTRICAL 
áf ENGINEERING ` ̂UulssFdne U.Au$O0 

19Pn oUta. , 

( ITEM PAIS; ) - - Wonderful chance to obtain technical train- 
ing at Amazing Low Cost! Lincoln Engineering School has suspended 
Its Correspondence Courses because of increased operating costs. We 
offer a limited number of the school's complete Electrical Engineering 
conese 
consistsdof Id lesslon 

the examination 
unit boobs. Each book Ihasnthe regular 

The 
ams, 

course 
i 

In 

a 

separate section. "Standard Answers.' to each exam question. 

Course is well written. easy In understand, profusely illustrated. 
Reader's Digest size, east to cam and study in spare time. Many Lin- 
coln Engineering school students !wilding excellent 

on 
as a result of 

L.E.S. training. Course contains latest information transistors, sit. 
Icon diodes, etc. Additional book on how to build and operate a "Home 
Laboratory and Experimental Bench.' furnished with each course. 

Send 250 Coin Or Stamps For Catalogs 

All Items FOB Lincoln Money Rack Cuarnter 

SURPLUS CENTER 
-b : :.° DEPT. RE -088 LINCOLN, NEBR. 68501 
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MARKET 
CENTER 
GENERAL 

MAGNETS. All types. Specials -20 disc magnets, 
or 2 stick magnets, or 10 small bar magnets, 
or 8 assorted magnets, $1.00. MARYLAND 
MAGNET COMPANY, 5412 -G Gist, Baltimore, 
Maryland 21215. 

MATHEMATICAL TOPICS for Tradesmen, Busi- 
nessmen. Improve your ability. Write LEE'S 
SERVICE, 1224 Shakespeare Ave., Bronx, New 
York 10452 

TREASURE HUNTERS! PROSPECTORS! Re!co's 
new instruments detect buried gold, silver, 
coins. Kits, assembled models. Transistorized. 
Weighs 3 pounds. $19.95 up. Free catalog. REL- 
CO-A25, Box 10839, Houston, Texas 77018 

WANTED 
QUICK CASH for Electronic EQUIPMENT, 
COMPONENTS, unused TUBES. Send list now! 
BARRY, 512 Broadway, New York, N. Y. 10012, 
212 WALKER 5-7000 

LIKE MUSIC 
WITHOUT COMMERCIALS? 
The SCA -2B Sub -Carrier Adapter makes it possible 
for you to enjoy the background music transmitted 
on a 67KHz sub -carrier on many FM stations. 
(These programs cannot be heard on a FM set 
without an adapter) In the US there are approxi- 
mately 400 FM stations authorized by the FCC to 
transmit the 67KHz programs. If you are within 50 
miles of a city of 100,000 or more, it is probable 
that you are within the satisfactory reception range 
of one or more of these stations. If in doubt write 
for a list of such stations in your area. 

em 

SOU cAONt[e AOAriöa 
yOp,y a'R íe 

:+ 

Patent Pending 

Sub -Carrier Adapter, Model SCA -2B with two 36" 
shielded cables. Price $39.95. 
117 Volt AC Operated Power Supply, PS -9, Price 
$4.95. 

SCA -2B FEATURES 
SIZE: 4" x 2°/s" x 1% ". Simple plug -in connec- 
tions to your FM tuner /amplifier. (H your FM 
tuner does not have a multiplex output jack, we 
supply hook -up information ). No installation 
adjustments All silicon transistors Operates 
from our PS -9 Power Supply or 6 to 12 volts D.C. 

One Year Factory Guarantee 
For Custom Installations: Completely Wired SCA -2 
PC card (size: 21/lí" x 3" x % ") with installation 
instructions for $34.95. 

Write for Dealer Quantity Discounts. 
Also available in a General Electric Model T1220B 
table radio. This is a 6 tube, 3 transistor, AM /FM 
radio with a four -inch speaker for $59.95. 

Send order to KENZAC Co. 
P.O. Box 66251, Houston, Texas 77006 

PANELISTS AT HOME WANTED BY NEW YORK 
RESEARCHER. Leading research firm seeking 
people to furnish honest opinions by mail from 
home. Pays cash for all opinions rendered. 
Clients products supplied at no cost. For infor- 
mation write: RESEARCH 669 Mineola, N.Y. 
11501 Dept. LN -24 

WANTED TO BUY, album "Toots" Thielman's 
"Whistler and His Guitar." Reply advising price, 
tracks and label to FRED DYER, 32 Church Ave., 
Westmead N.S.W. Australia 

WANTED Items or Inventions for T.V. Wholesale 
Dept. ALLIED STORES, 1622 East McDowell 
Road. Phoenix, Arizona 

ELECTRONICS 
RECEIVING & INDUSTRIAL TUBES, TRANSIS- 
TORS, All Brands -Biggest Discounts. Techni- 
cians, Hobbyists, Experimenters- Request FREE 
Giant Catalog and SAVE! ZALYTRON, 469 Jeri- 
cho Turnpike, Mineola. N.Y. 11501 

----"ARCTURUS" SALE -- 
Tube bargains, to name Just a few: 

#6146 $2.951 #5725 /6AS6 
790 ;r $2.00 #6AQ5 610 

16360.. 3.50. #5842 /417A 2.50 16807 940 
6688.. 3.50 #5847/404A 2.50 #6CG7 590 

7025.. 3.59 #6K7.. 39f; 3 for 1.00 #6T8... 880 
#7788.. 3.75 #I2BN6 590; 3 for 1.49 #6U8... 780 
#2021.. .49 #25L6 590; 3 for 1.49 #I2AU7 590 

Tube cartons: 6AÚ6 etc. size, $1.95 per 100. 
6SN7 etc. size, $2.35 per 100. 5U4GB size, $2.75 
per 100. 5Ú4G size, .03f each. 

Obsolete tubes: #UX200, $1.69; #80, $1.20; 
#10Y, 69f 

7 inch 90 degree TV bench test picture tube with 
adapter. No ion trap needed. Cat. #7BP7, $7.99. 

Silicon rectifier octal -based long -range replace- 
ment for 5U4, 5Y3, 5AS4, 5AW4. 5T4. 5V4, 5Z4. 
With diagram. Cat. # Rect I, 990 each. 

Silicon rectifier replacement, octal based, for OZ4. 
Cat. # Red 2, 990 each. 

10 silicon rectifiers. 750 MA., 50 to 300 p.l.v. 
Cat. # 330F, 990 each. 

RCA -110 degree flyback transformer, latest type. 
Produces 10 KV. Includes schematic diagram appli- 
cation for any TV. Cat. # BR -I $2.99. 

5 transistor circuit hoards containing up to 6 
transistors plus diodes, resistors. capacitors, etc. 
Cat. # TBIO, 990 

Needles: values such as # AS22 sapphire, 390; 
diamond, 990 

Color yokes. 70 degree for all around color CRT's. 
Cat. # XRC70. $12.95. 90 degree for all rectangular 
19 to 25 inch color CRT's, Cat. # XRC90, $12.95. 

Transistorized U.H.F. tuners used in 1965 to 1967 
TV sets made by Admiral, RCA, Motorola. etc. Re- 
movable gearing may vary from one make to another. 
Need only 12 volts d.c. to function. No filament volt- 
age needed. Easy replacement units. Cat. # U.H.F. 
567. $4.95 

Flyback transformer In original carton. Made by 
Merit or Todd. Most with schematic drawing of unit. 
Please do not request specific type. Cat. # 506, 990 
each. 

Kit of 30 tested germanium diodes. Cat. # 100, 
950. 
Send for our free catalog listing thousands of 
similar best buys in tubes, parts, kits, transistors. 
rectifiers. etc. Orders under $5.00. add 500 handling 
charge. Include 40/. of dollar value of order for post- 
age. Canadian postage $1.00 extra 

ARCTURUS ELECTRONICS CORP. 
502-22nd St., Union City, N.J. 07087 Dept. MRE 

Phone: 201 -UN 4 -5568 

ADVERTISING 
INDEX 

RADIO -ELECTRONICS does not assume 
responsibility for any errors which may 
appear in the index below. 

Allied Radio Corporation 87 -88 
Antennacraft 82 
Arcturus Electronics Corporation 96 

B & K (Division of Dynascan Corporation) .. 15 
Brooks Radio and TV Corporation 92 -93 
Browning Laboratories, Inc. 89 
Burstein -Applebee Company 89 

Capitol Radio Engineering Institute, The ... 28 -31 
Castle TV Tuner Service, Inc. 13 
Clarostat Manufacturing Company, Inc. 16 
CLASSIFIED 96-99 
Cleveland Institute of Electronics 62 -65, 78 
Columbia Stereo Tape Club 5 
Cornell Electronics Company 98 
Cortlandt Electronics 90 
Courier Communications, Inc. Cover III 
Delta Products, Inc. 26, 77 
Delwyn 14 

Editors & Engineers, Ltd. (Division of Howard 
W. Sams & Company, Inc.) 24 

Edmund Scientific Company 97 
Electronic Industries Association 27 
Electronic Measurement Corporation (EMC) 79 
Electro- Voice, Inc. 17 

Fair Radio Sales 95 
Finney Company 23 

Gavin Instruments, Inc. (Subsidiary of 
Advance Ross Corporation) '78 

Grantham School of Electronics 1 

Heald Colleges 76 
Heath Company 68 -69 

International Crystal Mfg. Company 100 

E.F. Johnson Company 75 
Judson Research and Mfg. Company, Inc. 70 

Kenzac 96 

Microflame, Inc. 67 
Multicore Sales Corporation 82 
Music Associated 70 

National Radio Institute 8 -11 
Nortronics Company, Inc. 80 

Olson Electronics, Inc. 92 

Poly Paks 99 
Polytronics Communications 67 

Quam -Nichols Company 6 

RCA Electronic Components 
Tubes Cover IV 

RCA Institute 18 -21 

Sams & Company, Inc., Howard W. 93 
Solid State Sales 97 
Sonar Radio Corporation 94 
Sprague Products Company 12 
Surplus Center 95 

TAB Books 71 
Triplett Electrical Instrument Company . Cover II 
United Radio Company 99 

Warren Electronic Components 98 
Weller Electric Company 66 

Xcelite, Inc. 22 

Zenith 25 

MARKET CENTER 96-99 
Chemtronics 
Meredith Separator Company 
Norelco 
Treasureprobe 

SCHOOL DIRECTORY 83 
American Technical Writing Schools 
Indiana Home Study Institute, The 
Northrop Institute of Technology 
Tri -State College 
Valparaiso Technical Institute 
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Independent News Company, Inc. is pleased to announce a Retail Display Plan which in- 
cludes Radio -Electronics as part of a group of magazines available for the earning of a 

Display Allowance. 

To obtain details and a copy of the formal contract please write to Marketing Depart. 
ment, Independent News Co., Inc., 575 Lexington Avenue, New York 10022 (Attention Mr. 
Paul Hendershott). Under the Retail Display Plan in consideration of your acceptance and 
fulfillment of the terms of formal contract to be sent to you upon request, you will receive 
a Display Allowance of 10% of the cover price per copy of each magazine in the group sold 
by you. This plan will become effective with all issues of the magazine group delivered to 
you subsequent to the date your written acceptance is received and accepted by our 
Company. 

Discharge IGNITION, PHOTOFLASH. Free cata- 
log parts, kits. TRANSPARK, Carlisle, Mass. 

01741 

RADIO & TV TUBES 33¢ each. One year guaran- 
teed. Plus many unusual electronic bargains. 
Free catalog. CORNELL, 4217 -E University, San 
Diego, California 92105 

INTEGRATED CIRCUIT KITS; COMPUTER LOGIC 
KITS; Others. Free catalog. KAYE ENGINEER- 
ING, Box 3932 -D, Long Beach, Calif. 90803 

PROXIMITY Switch. Detects nearness of human 
body! Free information. ZONAR, 860 Reed, 
Claremont North, Calif. 91711 

New Sensitive TREASURE METAL DETECTORS. 
New low prices. Professional models from 
$29.95 to $129.50. Write for free catalog today. 
JETCO ELECTRONICS, Box 132 -RE, Huntsville, 
Texas. 77340 

JAPANESE ELECTRONICS NEW PRODUCTS 
MONTHLY! Only $1. Satisfaction /Refund. DEE 
10639 -RE Riverside, North Hollywood, Calif. 
91602 

ELECTROSHOCK MODULE. Produces 1200 volt 
shock from 6 volts. No battery drain until 
touched. Non -lethal. Protects property for 
months on lantern battery. $4.95. Catalog 20¢. 
FRANKS SCIENTIFIC CO., P.O. Box 156, Martelle 
Iowa.,52305 

OSCILLOSCOPE improvement *its. High speed 
Triggersweep eliminates sync problems. Dual 
trace FET switch displays two wave -forms to- 
gether. SOLID -STATE SERVICES, P.O. Box 901, 
Cupertino, California 95014 

PRINTED CIRCUIT.BOARDS, from your camera - 
ready drawings. Best quality fiberglass boards 
etched to your requirements. Also design and 
art work. CITY PHOTOGRAPHIC AND ELEC- 
TRONIC SERVICES, 405 Main St., Grapevine, 
Texas, 76051 

CONVERT any television to sensitive Big- Screen 
Oscilloscope. Only minor changes required. No 
electronic experience necessary. Illustrated 
plans $2.00. RELCO -A25, Box 10563, Houston, 
Texas 77018 

AUDIO - HI-FI 
WRITE for highest discounts on components, 
recorders, tapes, from franchised distributors. 
Send for FREE monthly specials. CARSTON, 
1686 -R Second Ave. N.Y.C. 10028 

HI -FI COMPONENTS, Tape Recorders, at guaran- 
teed "WE will not be undersold" prices. 15 -day 
moneyback guarantee. Two-year warranty. NO 
Catalog. Quotations Free. HI- FIDELITY CENTER, 
239R East 149th St., N.Y., N.Y. 10451 

TAPEMATES makes available to you ALL 4- 
TRACK STEREO TAPES -ALL LABELS -post- 
paid to your door -at tremendous savings. For 
free brochure write TAPEMATES CLUB, 5727 W. 
Jefferson Blvd., Los Angeles, Calif. 90016. 

SPEAKER REPAIR. Hi -Fi, guitar, organ speakers 
reconed good as new at fraction of new speaker 
price. For details and Reconing Center in your 
area write WALDOM ELECTRONICS, INC. 
9155 -4, Dept. RE. 4625 W. 53rd St., Chicago, 
Ill. 60632 

TAPE RECORDER SALE. Brand new nationally 
advertised brands, $10.00 above cost. Amazing 
discounts on stereo components. ARKAY Elec- 
tronics, 1028 -E Commonwealth Avenue, Boston, 
Mass. 02215 
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TECHNICIANS 
Can you . . . 

Repair Tape Recorders? 
or 

Install Medical X -Ray equipment ?. 

or 

Service CCTV systems? 
or 

Manage a Service Center? 

We seek trained and experienced tech- 
nicians for a variety of assignments in 
various metropolitan areas. 

If you want an opportunity to grow with 
a major manufacturer, write indicating 
preferred location and current salary to: 

MARTIN G. WOLFERT 

NORTH AMERICAN PHILIPS CO., Inc. 

100 E. 42 St., New York, N,Y.1001 I 

oreko® 
An Equal Opportunity Employer 

UNUSUAL BARGAINS 
... MANY U. S. GOV'T SURPLUS 

NEW SURPLUS Ni -Cd BATTERIES 
Save more than 
50 %. Long life - 
accept 300 charge 
and discharge cy- 
rice. 1.25 Volts per 
cell -750 milliam- 
pere hours capacity. 
Excel. charge reten- 
tion. Hermetically 
sealed. Indefinite 
storage life. Multi- 
ple cells welded in 
series - easily cut. 
Combine to forni 
btry. Ve" dia. x 1%" high. 
Low -cost charger separate. 
Order : Cells 

Spec. price for 

DC Volt. 

100 up. 

Price PPd. 

40,986EH 1 125 $ 1.50 
40,987E11 2 2 50 2 75 
6o,e33EH 3 3 75 3 60 
60,e34EH 4 5 00 4 80 
60,703E11 (Battery Charger) 3 25 

NEW LOW -COST GEM TUMBLER 
Become a reckhoundl 
Fascinating hobby... 
loads of fun, inexpen- 
sive, easy. Make Jew- 
elry of all kinds - 
decorative bookends. 
table tops. etc. Sim - 
ply tumble -finish read- 
ily available gem- 
stones . then pol- 
ish to high lustre ... 
brings out beautiful 
colors. Rugged 3 -1b. 
tumbler w /continuous 

duty motor compares to units selling for many times 
its price. 
Stock No. 70,874 $10.75 Ppd. 
6 -LB. ROCK ASSORTMENT MENT (10 TYPES) 
Stock No. 70,868E14 $ 9.00 Ppd. 

Order by Stock No. Check or M. O.- Money -Back Guarantee. 

EDMUND SCIENTIFIC CO BRNARIGTH 
BUILDING 

CLIP AND MAIL COUPON TODAY 

EDMUND SCIENTIFIC CO. BARRINGTGN N JD 08007 

1148 PAGES - 
11000's OF BARGAINS! 
!Completely new 1958 edition. New 

of electrical and electromagnetic parts. 
litems, categories, illustrations. Dozens 

of electrical and electromagnetic parts, 
Iaccessories. 

Enormous selection of As- 
tronomical Telescopes, Microscopes, Bi- 
noculars, Magnifiers, Magnets, Lenses, 

I Prisms. bt experimenters. workshop. 
! factory. Mail coupon for catalog "EH " 

[NAME 

¡ADDRESS 

LTM STATE ZIP 
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*VP' 

"AU 

CHEMTRONICS 

COLOR-LUBE 
SPECIALLY FORMULATED 
TUNER CLEANER FOR 
COLOR TV TUNERS 

Accept no substitutes 

YOUR SERVICE AND 
QUALITY LEADER 

We promise to supply you with 
the highest quality products at the 
most attractive prices with the 
fastest service in the industry. 

SILICON CONTROL RECTIFIERS 
Si Icon Control Rectifiers 
TO -66 pack Studs 

PRV 3A 7A 20A 70A 
50 .35 .45 .70 

100 .50 .65 1.00 4.00 
200 .70 .95 1.30 8.00 
300 .90 1.25 1.70 
400 1.20 1.60 2.10 12.00 
500 1.50 2.00 2.50 
600 
700 
1000 

1.80 2.40 3.00 16.00 
2.20 2.80 5.00 

5.00 24.00 

AVALANCHE MODE TRANSIS- 
TORS, used for TRIGGERING 

SCR's, with diagram 3/$1.00 

UNIJUNCTIONS 
Similar to 2N2419 Rbb of 5-7, stand 
off ratio of .6 and Ip of 12, with 
data sheet $1.50 

SILICON POWER RECTIFIERS 

PRV 3A 1 12A 20A 1 40A 
100 .09 I .30 .40 .75 
200 .16 I .50 .60 1.25 
400 .201 .70 .80 1.50 
600 .301 1.00 1.20 1.80 
800 .401 1.25 1.50 

1000 .551 1.50 1.80 

SEND FOR OUR LATEST CATALOGUE 

POST OFFICE BOX 74D 
SOMERVILLE, MASS. 02143 
TELEPHONE (617)547 -4005 
Send For Our Spring Catalog Featuring 
Transistors and Rectifiers 
325 Elm Street, Cambridge, Mass. 

INTEGRATED CIRCUITS 
1 

I 

I 

I 

LINEAR CIRCUITS 
FM IF AMPLIFIERS $2.00 
702C.WIDE BAND DC AMPL $4.50 
709C OPERATIONAL AMP. $4.50 
710C.HI SPEED DIFF. 

COMPARATOR $5.00 
711C DUAL COMPARATOR $5.50 

DIGITAL CIRCUITS 
SR FILP FLOP. .90 
SR CLOCKED FLIP FLOP . , $1.15 
8 INPUT NAND NOR GATE $1.00 
DUAL NAND NOR GATE $1.00 
DUAL AND GATE $1.00 
944 POWER GATE $1.50 

TRIACS 
TO -66 

5 AMPS 

PRV 
100 I .90 
200 11.40 
300 11.75 
400 12.25 
500 12.60 

Terms: FOB Cambridge, Mass 
Send check or Money Order. 
Rate companies 30 days net. 
Include Postage, Average Wt. 
per package /2 lb. 
No COD's. Minimum Order 
$3.00 

Circle 125 on reader's service card 
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SILICON RECTIFIER SALE 
IMMEDIATE DELIVERY 

FULLY GTD NEWEST TYPE 
AMERICAN MADE FULLY TESTED 

1 AMP TOP HAT AND EPDXIES 
PIV SALE PIV SALE PIV SALE 

50 .05 800 .18 1800 .80 
100 .07 1000 .27 2000 1.20 
200 .08 1200 .40 3000 1.40 
400 .10 1400 .52 4000 1.85 
600 .14 1600 .67 - 
"SILICON POWER DIODE STUD MOUNT" 
PIV 3A 6A 12A 50A 100A 160A 
50 .06 .16 .20 .50 .85 2.25 

100 .07 .21 .25 .73 1.05 2.65 
200 .09 .29 .38 1.23 1.60 3.50 
400 .15 .39 .49 1.45 2.50 4.25 
600 .19 .53 .73 1.75 3.75 6.50 
800 -29 .74 

1000 .38 .85 1.10 2.60 - _ 
"SCR' SILICON CONTROLLED RECT 'SCR" 

7 16 25 7 16 25 
PRV AMP AMP AMP PRV AMP AMP AMP 

50 .45 .60 .70 400 1.60 1.85 2.10 
100 .65 .85 1.00 500 1.95 2.35 2.50 
200 .95 1.20 1.30 600 2.35 3.50 3.75 
300 1.25 1.45 1.70 700 2.75 4.25 - 

SPECIALS! SPECIALS! 
Westinghouse 160 AMP 500 PIV SILICON HIPOWER 
STUD RECTIFIER IN16b6. 
Limited quantity. $5.10 ea. 10 for $45.00 

100 Different Precision Resistors 
1h -1 -2 Witt 1/2% -1% FOL $1.25 
Asst transistor Kit. P.N.P. -N.P.N. 
All popular types. Unchecked 

100 for $2.95 500 for $9.95 
Computer Grade Condenser 15,500 MFD 
12 VOC American Mfg. .75 ea. 
NEW DIODE KIT ALL POPULAR TYPES 
1N34, IN34A, IN48, IN60, IN64 etc. 100 for $ 4.00 
BEST QUALITY 500 for $15.00 
Money Back guarantee. $2.00 min. order. Include 
additional $ for postage. Send check or money 
order. C.O.D. orders 25% down. 

Warren Electronic Components 
230 Mercer St., N. Y., N. Y. 10012 212 OR 3 -2620 

Circle 126 on reader's service card 

MARKET 
CENTER 

RENT 4 -track open reel tapes -all major labels 
-3,000 different -free brochure. STEREO - 
PARTI, 55 St. James Drive, Santa Rosa, Ca. 
95401 

World Famed BREVETTATA 
TEAR GAS PISTOL 

Appearance of this 
fine tear gas weap- 
o similar to 
cal gun. It i5 ideal for work in people 

lo lonely " --- dark locations and 
require protection. 
Men give this gun 
to wives and daugh- ters for night se- 
curity. Many indus- 
trial applications. Shooting of gun 
stops aggressor without permanently injuring him. It fires six cartridges 
without reloading. Each gun comes 
with six tear gas shells and six blanks for practice and is shipped 
prepaid. Gun unit prices include 12 shells and all shipping costs. and this pistol Is not Intended for sale or possession In any locality where It is prohib. Iced by law. Not sold to minors. 
3 1 Gununit at 513.07 

2 Gun -units at 522.e6 ($11.3 ea.) 
3 
4 Gun -units 

at $29.94 IS 9.98 ea.) 
is at 535.16 IS 8.79 ea.) 

Extra boxes of ten tear gas shells at $1.50 per box (prepaid with gun orders). Extra boxes of blanks at $1.25 per box. 
MEREDITH SEPARATOR CO. 

Dept. REL. 310 W. 9th St.. Kansas City. Mo. 64105 

GOVERNMENT 
SURPLUS 

JEEPS Typically From $53.90. . Trucks From 
$78.40 ... Boats, Typewriters, Airplanes, Multi - 
meters, Oscilloscopes, Transceivers, Electronics 
Equipment, Used. 100,000 Bid Bargains Direct 
From Government Nationwide. Complete Sales 
Directory and Surplus Catalog $1.00 (Deductible 
First $10.00 Order). SURPLUS SERVICE, Box 
820 -REL, Holland, Michigan 49423 

INVENTIONS 
& PATENTS 

MANUFACTURERS NEED NEW ITEMS! B. F. 
Goodrich, Black & Decker, South Bend Tackle 
and other million dollar corporations have au- 
thorized us to locate new- products. For details 
regarding development, sale, licensing of your 
patented /unpatented invention, write: THE 
RAYMOND LEE ORGANIZATION, 230 -U Park Ave- 
nue, New York City 10017 

CORNELL 

PER 

TUBE esss 
100 TUBES OR MORE. 

3OC PER TUBE 

N 

N 

With every $10 Order 

(No Limit) from this list. 

6AG5 6SN7 i PICTURE TUBES! 
6AQ5 6C86 654 
6AU6 6J6 6W4 tiCMANY NEW ITEMS I. I I 

OneVear I1KF% Guaranteed 
Tubes are new or used and so marked. W a>. lab -tested. Individually Boxed. Branded and Code Dared. 

OZ4 38Z6 6AB4 6AT6 6BA6 61306 6CG7 6EA7 6K7 6SN7 6X4 12AD6 12BE6 12SQ7 77 
183 30G4 6AC7 6ATB 6BC5 6BQ7 6CG8 6EM5 6Q7 6SQ7 6X8 12AE6 12BF6 2516 78 
1J3/1K3 5U4 6AG5 6AU4 6BD6 6BZ6 6CM7 6F6 6S4 65R7 7A7 12AF6 12BH7 25Z6 84/6Z4 
1H5 5U8 6AK5 6AU5 6BG6 6C4 6CZ5 6GHB 65A7 6U7 7A8 12AT7 12816 35W4 5687 
114 5V4 6AL5 6AU6 6816 6C6 6D6 6H6 66117 6U8 786 12AU7 12BY7 35Z3 6350 
1T4 5Y3 6AN8 6AV6 6BL7 6CB6 6DA4 6J5 6SJ7 6V6 7C5 12AX7 12C5 5016 6463 
1U4 6A6 6AQ5 6AW8 6BN4 6C06 6DE6 616 6SK7 6W4 7N7 12BA6 12CA5 24 7044 

1 X2 6A8 6AS5 6AX4 6BN6 6CF6 60Q6 6K6 6517 6W6 7Y4 12806 12SN7 27 
Other tubes and CRT's at low prices_ send for free list 

NO SUBSTITUTIONS WITHOUT YOUR PERMISSION YOUR ORDER FREE IF NOT SHIPPED IN 24 HRS. 

TRANSISTORS 
F=AIRCHIL_[7 
G ENAI CON OUCTOR 

FOR-RADIO-MIL-HI-FI-REPAIRS 
RI ER 

ass 
CORE 

IF 
WEBER 

1111111111111 
79' 7 69' 69' 69` 69` 79' 79` 

llrr.hli_l' .Success nre Inar. 
n.c rntELECTRONIC EXPER 

,, 

ve 

--- COMPOTE RApO SMOKING AND 
BASK tLtCTRpIKS COURU COLT S300 

NOR PRACTICAL TV TRAINING COUMSt 

ONL, SI SO 

I Both ob S 
$6.0 

/4, Send for CORNELL'S NEW 

TUBE CARTONS 
HIGH GLOSS 

CLAY COATED 
RED & BLACK With Built in 

Diagonal Partitions 

FOR PRICE PRICE 

SIZE TUBE PER 10 PER 100 

SIZE CARTONS CARTONS 

MIN. 6AU6 .29 2.59 

GT. 6SN7 .39 3.49 

LG.GT 5U4GB .59 5.29 

G. 5U4G .89 7.99 

1968 CATALOG ! ! ! 'P44 

CORNELL 
Dept. RE -8, 4217 UNIVERSITY AVE. 

SAN DIEGO, CALIFORNIA 92105 

TERMS: ORDERS OVER 15.00: Add h per tube shipping. hepaY in lull 
and avoid C.O.D. charges. Send 13.00 deposit on C.O.D. or 
No 24 h,. tree offer on personal checks orders. 

ORDERS UNDER$5.00: Add 3c per lute shipping plus Soc handling. 
CANADIAN AND FOREIGN ORDERS: Add app,OSimate postage. 

No C.O.D. or 
O COMBINE VARIED ITEMS TO BRING YOUR ORDER OVER $5. DO 
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DON'T BUY USED TUBES - COMPARE OUR 
PRICES FOR NEW TUBES - ON ITEMS NOT 
SHOWN WE WILL BE VERY HAPPY TO QUOTE 

oie .45 OB2 
6T8 .75 2X2 
608 .72 25L6GT 
0A3 .80 7025 
0C3 .60 6ÁQ5 
OD3 .60 6Bß7 
0A2 .70 6CG7 
4 -125A 28.00 UX200A 
4X150A 12.50 4 -250A 
80 1.15 10Y 
807 1.95 404A 
6146 2.50 1AX2 
6360 3.00 25L6 
12AÚ7 .52 2E26 
2021 .45 811A 
6AS6 .65 8236 
417A 2.25 4 -65A 
4 -400A 37.50 4PR60B 
4 -1000A 80.00 4CX250B 
1625 (same as 807 -12) .95 UV -199 
Muffin Fans -Rmvd. FM Equip. $4.95 
Silicon Repl. For 024, 5U4, 5Y3, 5A54, .98..1(ìt of 
50 tested Germanium Diodes, 1N34A, etc. $1.00; 8 Top 
Hat 450 Piv. 500 MA- $1.00...10 Sil. Epox. Diodes - 
400. 750.Piv.1 Amp. $1.00...4 Power (20W) Transistors - 
$1.00... WE 701A -1000W Tetrode, $5.95...10 Flange - 
less Rectifiers, 1 amp 400 to 1000 Piv. $2.75...10 Sili- 
con Epox. Diodes 400 to 750 Piv. 1 amp. $1.00...5 Tran 
sistor circuit boards containing up to 6 transistors, plus 
diodes, resistors, capacitors, etc.-.89. 
RCA -20 AMP- 6.12V -DC Converters $12.95 
Sale on brand new CH & H & H Toggle Switches -never 
Used -Removed from equipment: 
SPST 6 Amp....$1.50 DZ. SPOT 6 Amp....$1.69 DZ. 
DPST 6 Amp.... 1.69 DZ. DPDT 6 Amp.... 1.85 DZ. 
DPDT 15 Amp... 2.95 DZ. SPST Slide SW. 8 for $1.00 
AC DC Elec. Cond. 50X30 MFD at 150 V .25...3X15 
Howard -Blower Fans -$2.98 
MFD at 450V .49...1625 Beam Power Amplifier .95... 
841 Power Triode for 6 -3051C. 50...6.3V Fil. Transf. 
PRI 1/ AC 60 Cy. Sec. 6.3V at. 1.5A Open Type .39... 
25 Ft. 2-3 Wire #14 Rubber Shielded Cable $1.25...12 
Spkr. Plug $1.00...6 Audio Output Trans. $1.75...Asst. 
SW Resistors $1...40 Asst. 2W Resistors $1.60...60 
Precision Resistors $1...6 1/# Meg. Vol. Controls $1... 
100 -Asst. Ceramic Cond. $1.00...60 Asst. TV Pkng. 
Coils $1... 12 Asst. Dual Controls $1...12 Spkr. Cords 
W /Plus $1...25 Asst. RF Coils -SW eí...100 Asst. AB 
1RC c /í.1.2W Res. $1...90 Asst. Mica Cond. $1...12 
Vol. Controls $1. 25 Asst. Trimmer Cond. $1...50 
Asst. Paper Tubular Cond. $1...12 Asst. Elec. Cond. Kit 
$1...20 Asst. Wire Wound 5 -25W SI...Universal Tape 
Recording Motor H.D. 1500 RPM $3.95... Dual Speed Re- 
cording Motor 200063000 RPM $3.50...Universal Tuner 
CH 2 -13, 41 MC VHF Tuner, fit any TV with 6807 & 6X8 
$2.95... FM Tuner Can Be Hooked Up to any SuperHet 
with tube & dial 52.67. 

60 
.50 
.39 
.55 
.55 
88 

.54 
1.50 

35.50 
.59 

2.25 
39 

.48 
2.50 
3.75 

12 95 
10.00 
55.00 
21.00 

5.00 

Canadians Must Remit in U.S. Funds. No C.O.D. Orders. 
The Above is only a sample of over 5,000 bargains we 
have. Min. order 5.00 not including postage (extra). Send 
for bargain tube Sod parts catalog. 

UNITED RADIO COMPANY 
56 Ferry St., Newark, N.J. 07105 

Estab. 1920 
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INVENTIONS WANTED. Patented; Unpatented. 
GLOBAL MARKETING, 2420 -AE 77th Ave., Oak- 
land, Calif. 94605 

EDUCATION/ 
INSTRUCTION 

FCC First Class License in six weeks -nation's 
highest success rate -approved for Veterans 
Training. Write ELKINS INSTITUTE, 2603E In- 
wood Road, Dallas, Texas 75235 

LEARN TECHNICAL WRITING -at home. High 
paying prestige careers not requiring college. 
Growing demand, all industries for tech writers 
now. Low monthly tuition. Easy to under- 
stand. FREE career book, sample lesson. AP- 
PROVED FOR VETERANS. AMERICAN TECHNI- 
CAL WRITING SCHOOLS, Dept. REC -28, 5512 
Hollywood Blvd., Hollywood, Calif. 90028 

MASTER WATCHMAKING at home. Free sample 
lesson. CHICAGO SCHOOL, Dept. RET, Fox 
River Grove, Illinois 60021 

B. SC. ENGINEERING MANAGEMENT- Corres- 
pondence Course Prospectus $1. CANADIAN 
INSTITUTE OF SCIENCE & TECHNOLOGY, 263E 
Adelaide St. W., Toronto. 

Highly effective HOME STUDY COURSE in 
Electronics Engineering Mathematics with cir- 
cuit applications. Earn your Associate in 
Science Degree. Free literature. COOK'S INSTI- 
TUTE OF ELECTRONICS ENGINEERING, P.O. 
Box 517, Monticello, Ky. 42633 (Established 
1945) 

FCC First or Second Class RADIOTELEPHONE 
LICENSE in four to six weeks. Guaranteed. Day 
or night classes. Write ELECTRONICS INSTI- 
TUTE, 2202 W. Erwin, Tyler, Texas 75701 or call 
214 -593 -0807. 

CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or ser- 
vices): 60¢ per word ... minimum 10 words. 
NON -COMMERCIAL RATE (for individuals who want to buy or sell personal items) 30¢ per 

word , . . no minimum. 

Payment must accompany all ads except those placed by accredited advertising agencies. 
10% discount on 12 consecutive insertions, if paid in advance. Misleading or objectionable 
ads not accepted. Copy for October issue must reach us before August 5th. 

r 
CLASSIFIED ADVERTISING ORDER FORM 

1 

6 

11 

16 

21 

26 

31 

2 3 

7 8 

12 13 

17 18 

22 23 

27 28 

32 33 

J@ .30 Non -Commercial Ratel 
No.ofWords l@ .60 Commercial Rate J ;- 

Total Enclosed s 
Payment must al- 

Insert tlme(s) company order un- 
less placed 
through accred. 

Issue ited advertising 
agency 28 

Starting with 

L- 

AUGUST 1968 

4 5 

9 10 

14 15 

19 20 

24 25 

29 30 

34 35 

NAME 

ADDRESS 

CITY STATE ZIP 

SIGNATURE 

MAIL TO: RADIO- ELECTRONICS, CLASSIFIED AD DEPT., 
200 PARK AVE. SOUTH, NEW YORK, N.Y. 10003 J 

99 

FREE: 
1$ 
1 

I 

k PLUS 

CHOOSE 1 
ANY 

$I 00 
WORTH OF 
TRANSISTORS 
RECTIFIERS ITEM RESISTORS 
CONDENSERS FREE DIODES ET 

Add 25c for ho dl.no 
Ir5CTI-I FRFF WITH ANY G1f1 f1Rr1FR1 =:. .-iii 
TUNNEL 

o DIODE 
\ íN3716/103 

Actual Size 

Used 
oscillator 

t 
oscillotor and 

D 1plifier circuits 

: 

AEI 
dionwh- 

RECTIFIERS 

:- . 
SPECIAL! 

500 to 
MIL for 

40 0 
F 11/ 

Vw 

I 1 AMP TOP HAT AND EPDXIES 

05 PIV Sole PIV Sole PIV Suit 
50 7s 800 19c 1800 [j 92' 

2v, 2000 I_i 1.25 7e 1000 
200 84 1200 42c 3000 lj 1.50 
400 104 1400 55e 4000 Ll 1.95 
600 I I 15n 1600 69c 

>o 

D 
7 
loo 

N 
- 

5 , 
e G 

x- 
t, 
n 
E: 

D 

IsJ 

CA 

c 

C.J 
pp 
to 
e. 

L Actual Size -A -- [r' PIV Sets /IV Salt 

' 1 AMP So ci 7t 600 20, 
MICROMINIATURE loo I.1 9, loo 25' 

SILICON RECTIFIERS 40000 L ;ß;100G 3 °` 

2 AMP ' PIV Sale PIY Sole 
50 7c 800 29, 

SILICON ! El / 100 9c 1000 
191 

200 12G 1700 
59' 

RECTIFIERS 400 16c 1400 69, 
600 '.1 19, 1600 l_.1 893 

SILICON POWER STUD RECTIFIERS 

PIV 3A 6A 12A 55A 
50 .06 .16 .20 .50 

loo .07 .22 .25 .75 
200 [1 .09 .30 .39 1.25 

.40 400 
.20 .55 D 

.50 1.50 
600 1.80 
800 .30 .75 .90 2.30 

1000 .40 .90 1.15 2.70 

EPDXY TRANSISTORS 
LI 3- 2N3683 1000 MC 200MW TRANSISTORS S1 
n 4- 2N3563 NPN, 600MC, 200MW Fairchild.... Sl 
i. 

1 
4- 2N3643 NPN, 250MC, 350MW Fairchild.... $1 
3 -B -5000 5W. 3Amp, NPN.Bendix transistors.,,$1 
4- 2N4313 PNP 600MC, 200MW Fairchild 

13- 2N3565, 500HFE, NPN, 200MC.bY Fairchild._$ 
' 3- 2N4265, 400HFE, NPN, 350MC h5' Motorola S1 

STEREO 
PREAMP `'i 

* a TRANSISTORS 

* Rsedy to Play Ihry 
raps AmPlili.r, 
radio, TV T' 

Controls sw 

NEW! COLOR 

REPLACEMENT 

1 4 000 
PIV 

TV 

u 
45 i 

Li Transistors, SCRs, 1.C.'s, Equipment, CATALOG 10c 
TERMS: include postage. Rated, net 30 days. COD 25% 

OLY PAKS SO LYNNFIIELD, MASS. 
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FIND BIRIED TREASURE!' 
10 -DAY MONEY BACK GUARANTEE 

TREfSUREPY PROSE ' / (4 
$1088 plod ALL TRANSISTORIZEC 

3 ft. portable detector finds 
buried metal objects, Signals 

location with loud audible sound. 
Detects gold, silver, metallic ore and nuggets 
of all kinds. Find lost coins, jewelry, indian 
artifacts, civil war souvenirs. Treasureprobe 
guaranteed to equal detectors selling to 5150 
or yourmoney back. Absolutely complete, sen- 
sitiveearphone ,9v battery, nothing else to buy 
FO ORDER: Send check, cash or money order, 

$5.00 deposit for COD in N.J. add 57¢ tax. 
TREASUREPROBE Dept. RBB 
P.O. Box 228. Toms River. N.J. 08753 
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Crisp Bacon 
in 

90 Seconds 
with INTERNATIONAL'S MICROWAVE OVEN 

The culinary wonder of space age cooking 
moves to your kitchen v,ith this new Inter- 
national countertop oven that cooks with 
radar -spawned microwave power. 

People on the go will welcome an oven that 
makes cooking chores a pleasure Imagine a 
"piping hot" TV dinner (frozen) in 31/2 min- 
utes` instead of 20 to 50 minutes. Bake a 
potato in 5 minutes instead of 60 minutes. 
Warm a chilled baby bottle in 60 seconds. 

"Times listed are approxima'e and vary with size of item. 

Available direct 
from International 

or through your 
local appliance 

dealer. 

Fry crisp bacon in 90 seconds on a paper 
plate. Great for those leftovers, 
International Microwave Oven is truly remark- 
able. No more waiting for the oven to reach 
cooking temperature. 
Countertop designed for the home, mobile 
home, or the galley on your boat. No special 
wiring required. Works on 115 vac house 
circuit. Comes in baked vinyl white with at- 
tractive trim. $545.00 

Circle 149 on reader's service card 

Write for folder. 

INTEFINATI®NAL 
T_ Sr 

CRYSTAL NTFG. CO., INC. 
10 NO. LEE OKLA- CITY, OKLA. 73102 

RACIO- ELECTRONICS 
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The "total reliability" 
CB rig. 
Guaranteed for 10 years! 
The magnificently styled 23- channel 
Courier Classic offers you a new 
dimension in solid -state CB. So reliable 
-we guarantee it for 10 years' Start 
with Classic's super efficient transmitter 
designed to help pierce "skip." 
Silicon transistors throughout. Military 
spec. fiberglass epoxy bonded circuit 
board-every part clearly labeled with 
value, symbol and part number,, every 
adjustment labeled and keyed off to 

alignment procedure and schematic. 
100% modulation. Exclusive zener diode 
"Safety Circuit" to protect against 
mismatched antenna, incorrect polarity, 
and overload. Illuminated channel 
selector and S meter, auxiliary speaker 
jack, modulation indicator, PA system. 
Adjustable push -pull noise limiter. 
Heavy -duty microphone connector 
conveniently located on front panel. 
Compact - weighs only 41/2 lbs. 

Just 
$199 

Complete with crystals 
for all 23 channels. 

COURIER COMMUNICATIONS, INC. 
Cam- 439 Frelioghuysen Avenue Newark, N. 1.07114 

subsidiary of wtittU ICOP corporation 

Yes! Tell me all about the "total reliability" 
CB rig with the 10 year guarantee! 

Name 

Address 

City 

State 

County 

Zip DEPT. RE-88 
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ow else but with RCA HI-LITE color picture tubes 
an you bring today's color to your customers? 

r our service reputation is the cornerstone of our Lusaneris. That's in i ft ere 
-o room to compromise with quality in the cc mponerts vu instal 

='CA HI-LITE picture tubes enable you to offer your C.137C -)ers TOGO! COLO? 
.. incorporating the latest technology of the .,vcr ds rest experie-ci p ctur 

-Jbe manufacturer. They're the same tubes hat go irto -day s 

:riginal equipment sets. 

=!CA's new Perma -Chrome process for rectangular pic:_ re tubes, bra 
,--_xam Die, meals bcked-in color purity from -he morrcrt the picti_ -e 7 
'Domes on. F3ster servicing for you. Added CI_ stpmer sa: sfaction. 

istal an RCA H -LITE and you literally "up-cate- your c__stomer's 
set wiiie, at the same time, enhancing your service septation 
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