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PTS ELECTRONICS 
Precision Tuner Service 

oud to announce the 
GRAND OPENING 

of our new Service Centers in 

3TAMPA 
jp' LOS ANGELES 

COLUMBUS, OHM 
PG;IOOEIN1DX 

BOSTON 
NORFOLK 

DNDDANAPOLDS 
11,. 

Tat K hr. Service! 
LET US TAKE CARE OF YOUR TUNER PROBLEMS... 

PTS will repair any tuner -no matter how old or new. Fastest Service -8 hour -in and out the same day. Overnight transit to 
one of our strategically located plants. Best Quality -you and your customers are satisfied. 

PTS uses only ORIGINAL PARTS. No homemade or make -do, inferior merchandise (this is why we charge for major parts!). 
You get your tuner back in ORIGINAL EQUIPMENT condition. 

PTS is recommended by more TV Manufacturers than any other tuner company and is overhauling more tuners than all other 
tuner services combined. 

PTS ELECTRONICS, INC. 

VHF, UHF $10.95 
UV -COMBO 17.95 
IF- SUBCHASSIS 12.50 

Major parts and shipping 
charged at cost. (Dealer net!) 

HOME OFFICE 
ALABAMA 
ARIZONA 
CALIFORNIA CENTRAL 
CALIFORNIA NORTH 
CALIFORNIA SOUTH 
COLORADO 
FLORIDA NORTH 

BLOOMINGTON, INDIANA 47401. 
BIRMINGHAM, ALABAMA 35222 
PI- OENIX, ARIZONA 85061 
LOS ANGELES, CA. 90023 
SACRAMENTO, CA. NO. 95841 
SAN DIEGO, CA. SO. 92105 
ARVADA, COLORADO 80001 
JACKSONVILLE, FLA. NO. 32210 

5233 S. HIGHWAY 37 
524 32ND ST. SO. 
2412 W. INDIAN SCHOOL RD. 
4184 PACIFIC WAY 
4611 AUBURN BLVD. 
5111 UNIVERSITY AVE. 
4958 ALLISON ST. 
1918 BLANDING BLVD. 

812.824 -9331 
205 -323 -2657 
602-279-8718 
213 -266.3728 
916- 482 -6220 
714 -280 -7070 
303 -423 -7080 
904 -389 -9952 

FLORIDA CENTRAL TAMPA, FLA. 33690 2703 S. MACDILL 813-839-5521 
FLORIDA SOUTH M'AMI, FLA. SO. 33168 12934 N.W. 7TH AVE. 305 -685 -9811 
INDIANA CENTRAL INDIANAPOLIS, IND. 46202 28 E. 14TH ST. 317- 631 -1551 
INDIANA BLOOMINGTON, IND. 47401 5233 S. HIGHWAY 37 812 -824 -9331 
KANSAS KANSAS CITY. KANSAS 66106 3116 MERRIAM LANE 913 -831 -1222 
LOUISIANA METAIRIE, LA. 70003 2914 WYTCHWOOD DR. 504 -885 -2349 
MARYLAND SILVER SPRINGS, MD. 20919 8880 BROOKVILLE RD. 301-565-0025 
MASSACHUSETTS EAST SOMERVILLE MASS 02144 52 HOLLAND ST. 617- 666 -4770 
MASSACHUSETTS WEST SPRINGFIELD, MASS. 01103 191 CHESTNUT ST. 413- 734 -2737 
MICHIGAN DETROIT, MICH. 48235 13709 W. 8 MILE RD. 313 -862 -1783 
MINNESOTA MINNEAPOLIS, MINN. 55408 815 W. LAKE ST. 612 -824 -2333 
MISSOURI ST. LOUIS, MO. 63130 8456 PAGE BLVD. 314-428-1299 
NEW JERSEY E. PATERSON, N. JERSEY 07407 158 MARKET ST. 201 -791 -6380 
NEW YORK BJFFALO, NEW YORK 14212 993 SYCAMORE ST. 716- 891 -4935 
NORTH CAROLINA CHARLOTTE, N. CAR. 28205 724 SEIGLE AVE. 704- 332 -8007 
OHIO SOUTH C NCINNATI, OHIO 45215 8180 VINE ST. 513 -821 -2298 
OHIO CENTRAL COLUMBUS, OHIO 43227 4003 E. LIVINGSTON AVE. 614 -237 -3820 
OHIO NORTH PARMA. OHIO 44134. 5682 STATE RD. 216-845-4480 
OKLAHOMA OKLAHOMA CITY, OK. 73106 3007 N. MAY 405-947-2013 
OREGON PORTLAND, OREGON 97213 5220 NE SANDY BLVD. 503-282-9636 
PENNSYLVANIA WEST PITTSBURGH, PA. 15202 257 RIVERVIEW AVE. W. 412 -761 -7648 
PENNSYLVANIA EAST UPPER DARBY, PA. 19082 1742 -44 STATE RD. 215-352-6609 
TENNESSEE MEMPHIS. TENN. 38118 3614 LAMAR AVE. 901- 365 -1918 
TEXAS SOUTH HOUSTON, TEXAS 77032 4324 -26 TELEPHONE AVE. 713- 644 -6793 
TEXAS NORTH LONGVIEW, TEXAS 75601 MOPAC RD. 214 -753 -4334 
VIRGINIA NORFOLK, VA. 23504 3118 E. PRINCESS ANNE RD. 804- 625 -2030 
WASHINGTON SEATTLE. WASH. 98108 432 YALE AVE. 206-623-2320 
WISCONSIN MILWAUKEE. WIS. 53215 3509 W. NATIONAL 414- 643 -8800 

We offer you finer, faste 

Tuner Service 

1 YEAR 

GUARANTEE 

ELECTRONICS, INC.... 
... Number ONE and still trying harder! 

(Not a Franchise Company) 
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Lowest Price in the World! 
In January of 1975, MITS stunned the computer world with 

the announcement of the Altair 8800 Computer that sells for 
$439 in kit form. 

Today MITS is announcing the Altair 680. 
The Altair 680, built around the revolutionary new 6800 

microprocessor chip, is the lowest priced complete computer on 

the market. It is now being offered at the special, 
low price of $345! 

The Altair 680 comes with power 
supply, front panel control board, 
and CPU board inclosed in an 

11" wide x 11" deep x411/16" case. 

In addition to the 6800 processor, 

the CPU board contains the following: 
1. 1024 words of memory (RAM 

2102 type 1024 x 1 -bit chips). 

2. Built -in Interface that can 

be configured for 
RS232 or 20 mA 
Teletype loop 
or 60 mA 
Teletype. 

3. Provisions for 
1024 words of 
ROM or PROM. 

The Altair 680 can be 

programmed from the front 
panel switches or it can be 

connected to a computer terminal (RS232) or a Teletype such as 

an ASR -33 or surplus five -level Baudott Teletype (under $100). 
The Altair 680 can be utilized for many homé, commercial or 

industrial applications or it can be used as a development system 

for Altair 680 CPU boards. With a cycle time of 4 microseconds, 
16 -bit addressing, and the capability of directly addressing 
65,000 words of memory and a virtually unlimited number of 
I/O devices, the Altair 680 is a very versatile computer! 

Altair 680 Software 
Software for the Altair 680includes a monitor on PROM, 

assembler, debug, and editor. This software will be 
available to Altair 680 owners at a nominal cost. 

Future software development will be influenced by 
customer demand. MITS will sponsor lucrative software 
contests to encourage the rapid growth of the Altair 680 
software library. Programs in this library will be made 
available to all Altair 680 owners at the cost of 
printing and mailing. 

Altair Users Group 
All Altair 680purchasers will receive a free one year 

membership to the Altair Users Group. This group is the largest 
of its kind in the world and includes thousands of Altair8800and 
680 users. 

Members of the Altair Users Group are kept abreast of Altair 
developments through the monthly publication, Computer 
Notes. 

Altair 680 Documentation 
The Altair 680kit comes with complete documentation 

including assembly manual, assembly hints manual, operation 
manual, and theory manual. Assembled units come with 

operation and theory manuals. Turnkey model and CPU boards 
also include documentation. 
NOTE: A complete set of Altair 680 manuals in 
a 3 -ring Altair binder is now available for $14.50 
(regularly $25). Offer expires January 30, 1976. 

Delivery 
Personal checks take 2 -3 weeks to 

process while money 
orders and credit card 

purchases can be 

processed in 1 -3 days. 

Delivery should be 

30-60 days but this 

can vary according to 
order backlog. All 
orders are handled 
on a first come, first 

served basis. 

Altair 680 Prices 
Altair 680 complete computer kit $345 

Altair 680 assembled and tested $420 
Altair 680T turnkey model (complete Altair 680 except 

front panel control board) Kit Only $280 
Altair 680 CPU board (including pc board. 6800 micro- 

processor chip, 1024 word memory, 3 way interface 
and all remaining components except power supply) $195 

Altair 680 CPU board assembled and tested $275 
Option IC socket kit (contains 40 IC sockets. CPU, 

memory and PROM sockets come with 680 kit) S 29 
Option cooling fan (required when expanding 680 

internally) $ 22 
Option cooling fan installed $ 26 
PROM kit (256 x 8 -bit ultraviolet, erasable 1702 devices) $ 25 
Connectors (Two sets of 25 -pin connectors. Required 

when interfacing 680 to external devices) S 22 
Prices. delivery and specihcanons subject to change. 

L J 

"Creative Electronics" 
MITS /6328 Linn N.E., Albuquerque. NM 87108 505/262 -1951 

MAIL THIS COUPON TODAY! 
Enclosed is check for $ 

BankAmericard # or Master Charge # 

Altair 680 Kit Assembled Altair 680T Altair 680CPU 
Socket Kit Fan PROM kit Documentation Special 
Please send literature 

NAMF 

ADDRESS 

CITY STATE & ZIP 
M1TS /6328 Linn N.E. Albuquerque. NM 87108 505/262 -1951 
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Put 
"Dyna- Mike" 

in your talkpower 
Noise Limiter and Noise Blanker to cut 
down on your own and others' ignition 

noise and interference 

CB /PA switch lets 
you use audio output 
to drive a PA horn 

Modulation Light shows 
you're modulating 
to maximum 

Transmit Light 
shows you're 
on the air 

"Dyna- Mike" 
Gain Control 
for maximum 

modulation to 
cut through noise 

Full audio output you can 
hear even over road noise 

Squelch 
threshold 
adjusts to 

below 1 IN 

Big illuminated 
channel selector 

Delta Tune helps you tune 
in off -frequency signals 

RF Gain cuts back strong 
signals when the skip is in 

MAXIMUM LEGAL 
POWER PLUS... 
Positive or negative ground opera- 
tion, plug -in microphone, output for 
extenEicn speaker and the quality 
that CO3RA is famous for! Send for 
more Details or see your dealer. 

PRODUCT OF DYNASCAN CORPORATION 1801 W. Belle Plaine Chicago, III. 60613 

Circle 3 on reader service card 



Radio -Electronics... 
THE MAGAZINE FOR NEW IDEAS IN ELECTRONICS 
Electronics publishers since 1908 

CITIZENS 
BAND 

BUILD ONE 
OF THESE 

22 Get Started In CB Servicing 
The equipment and training you need, and a look at one 
manufacturer's school. by Larry Steckler 

33 CB Equipment Roundup 
A look at the latest transceivers and their features. 
by Herb Friedman 

52 CB Antennas 
How to choose the one that's best for your rig. 
by Robert F. Scott 

61 REACT -What's It All About? 
See how this emergency organization works and how you 
can become a member. by Fred Shunaman 

68 Future Of CB 
New rules, new frequencies, new equipment, new direc- 
tions. by Herb Friedman 

29 Pocket Computer Terminal 
Use any phone, anywhere, as a computer terminal when 
you own this pocket -size device. by Charles Edwards 

46 Portable Music Synthesizer 
Part III: Final construction details complete this project. 
by John Simonton 

GENERAL 4 Looking Ahead 
Sneak preview of tomorrow's news. 
by David Lachenbruch 

ELECTRONICS 

STEREO 
AUDIO 

HI -FI 

40 R -E Lab Tests Marantz CD400B 
A 4- channel adapter gets a complete going over. 
by Len Feldman 

42 R -E Lab Tests Luxman L -100 
Test report for a great receiver. by Len Feldman 

49 Turntable Drive Systems 
They're much more complicated than you think. 
by Len Feldman 

TELEVISION 44 

58 

All About Probes 
How to use them effectively for all kinds of electronic 
service. by Charles Gilmore 

RCA's Digital Remote Control 
It's used with a color TV that has no controls on the set. 
by Marvin Wilson 

63 Service Clinic 

64 Reader Questions 
R -E's Service Editor solves reader problems. 

DEPARTMENTS 108 Advertising Index 80 

12 Advertising Offices 76 

14 Letters 89 

6 New & Timely 111 

As a service 
technological 
disclaims any 

New Literature 
New Products 
Next Month 
Reader Service Card 

JANUARY 1976 Vol. 47 No. 1 

ON THE COVER 
This phone booth is a com- 
puter terminal . .. as is any 
other phone booth when 
you're equipped with that 
little pocket -sized gadget. 
Want to own your own? 
Build it. Turn to page 29 now. 

CB IS SWEEPING the country. Discover 
what's happening and the equipment that 
makes it happen. . .. see page 33 

TURNTABLE DRIVE SYSTEMS have gone 
electronic. Find out what makes those plat- 
ters go round. ... see page 49 

Radio -Electronics, Published monthly by Gems- 
back Publications, Inc., 200 Park Avenue South, 
New York, NY 10003. Phone: 212 -777 -6400. Sec- 
ond -class postage paid at New York, NY and 
additional mailing offices. One -year subscription 
rate: U.S.A., U.S. possessions and Canada, $8.75. 
Pan- American countries, $10.25. Other countries, 
$10.75. Single copies 75c. © 1975 by Gernsback 
Publications, Inc. All rights reserved. Printed in 
U.S.A. 

Subscription Service: Mail all subscription orders, 
changes, correspondence and Postmaster Notices 
of undelivered copies (Form 3579) to Radio - 
Electronics Subscription Service, Boulder, CO 
80302. 

A stamped self- addressed envelope must ac- 
company all submitted manuscripts and /or art- 
work or photographs if their return is desired 
should they be rejected. We disclaim any re- 
sponsibility for the loss or damage of manuscripts 
and /or artwork or photographs while in our 
possession or otherwise. 

to readers, Radio -Electronics publishes available plans or information relating to newsworthy products, techniques and scientific and 
developments. Because of possible variances in the quality and condition of materials and workmanship used by readers, Radio -Electronics 
responsibility for the safe and proper functioning of reader -built projects based upon or from plans or information published In this magazine. 
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looking ahead 

Pay -TV via bird 

Pay cable TV distributed by 
satellite is now a reality. The 
first see -for -fee program 
transmitted by satellite direct 
to cable systems was the 
Ali- Frazier championship fight 
from Manila September 30. 
The first systems to receive 
satellite programming via 
Western Union's Westar do- 
mestic satellite were in Vero 
Beach, FL, and Jackson, 
MS. The bout was transmit- 
ted from Manila to California 
via the Intelsat satellite, car- 
ried to New York by AT&T mi- 
crowave, then to an earth sta- 
tion in Valley Forge, PA, 
where it was sent up to 
Westar. The image, which tra- 
veled about 92,500 miles, was 
of excellent quality. Regular 
transmissions of movies and 
other pay -TV fare by domestic 
satellite to cable systems has 
now begun, and new earth sta- 
tions are being installed at 
many CATV systems. 

No total recall 

When a television -set model 
is "recalled" under govern- 
ment X -ray laws for inspection 
or modification, how many 
sets actually are located and 
inspected? A study by the 
Bureau of Radiological Health 
of the largest television recall 
to date showed that the per- 
centage is shockingly low. 

Under the federal X- radia- 
tion law, retailers who sell 
color sets or other products 
that potentially can emit radi- 
ation are required to keep files 
of names and addresses of 
purchasers or to turn the 
names of buyers over to the 
distributor or manufacturer so 
that owners may be located if 
necessary. The BRH took a 

look at the 1974 recall of 308,- 
000 Panasonic sets to see how 
well the system is working - 
and decided it isn't. 

Panasonic followed the gov- 
ernment rules for locating 
these sets to ask their owners 
to bring them in for modifica- 

tion to eliminate the possibil- 
ity of radiation above permis- 
sible limits. Some 68,000 sets 
were still unsold and re- 
mained in the hands of distrib- 
utors and dealers. That left 
240,000 to be located in con- 
sumer homes. From its own 
records and those kept by 
dealers and distributors, Pan- 
asonic was able to locate only 
half of these. Each of these 
120,000 identified set owners 
was sent a letter telling him 
modifications would be made 
without charge. Only 80,000 
sets were brought in for modi- 
fication. The end result: Fewer 
than half of the sets were 
modified, including only one - 
third of those which were in 

consumers' homes. 
BRH and Panasonic are still 

trying to find more names of 
set buyers, and BRH is notify- 
ing dealers that failure to keep 
records of sales or forward 
them to the manufacturer is a 

violation of the law. No really 
dangerous radiation was in- 
volved in the sets -the func- 
tion of the radiation law is to 
hold X -rays down to the abso- 
lute minimum -but the failure 
to locate so many of the re- 
ceivers is prompting govern- 
ment safety officials to try to 
develop more certain ways to 
trace set owners. 

For watch -watchers 

Remember when you didn't 
think you could afford an elec- 
tronic calculator? Well, elec- 
tronic digital watches are go- 
ing to bite the dust, price -wise, 
in the same way, as a result 
of ferocious competition and 
new technology, according to 
a study by the market re- 
search firm of Frost & Sulli- 
van. The study forecasts that 
the average retail price of an 
electronic watch will dip to 
$39 before 1976 is over and to 
$20 in 1977. By 1980, it is pre- 
dicted that electronics will 
represent 26% of the total 
watch and clock market, ris- 
ing to 50% by the mid- 1980s. 
Some 78,000,000 digital 
watches will be sold in 1980 
at nearly $3 billion. The study 

says that while light- emitting 
diode displays currently out- 
number liquid crystals by 12 
to 1, new work in LCDs and 
photochromic displays could 
well reverse the trend toward 
illuminated displays. The re- 
port sees integrated injection 
logic (I =L) incorporating both 
timing and driving functions 
into same chip, reducing 
power requirements and re- 
sulting in increased speed. 

CB vs. TV 

The television business is 
in a slump, while there is more 
demand for Citizens -band ra- 
dio equipment than industry 
can supply. So why not use 
idle TV factories to make CB 
gear? That idea occurred to 
the E. F. Johnson Co., prob- 
ably the biggest manufacturer 
of CB equipment. After talking 
with several television manu- 
facturers, it made a deal with 
Magnavox to produce 100,000 
mobile CB units at the Morris- 
town, TN, plant which nor- 
mally turns out Magnavox 
television and stereo compo- 
nents. Production will be su- 
pervised by Johnson officials 
and the sets will be sold un- 
der Johnson's "Messenger" 
brandname. 

Videodisc score 

The two leading videodisc 
systems -The RCA capaci- 
tance and the Philips /MCA 
optical system -both are pro- 
ceeding on schedule toward 
late -1976 introductions, ac- 
cording to their proponents. 
RCA is understood to have a 

number of hand -made proto- 
types installed in consumer 
homes, along with a selection 
of video records, to evaluate 
public response. 

Officials of Philips and MCA 
say they're on target in their 
work toward complete inter- 
changeability of optical discs 
-both flexible and rigid -so 
that any optical player will be 
able to read any optical disc. 
One of the biggest break- 

throughs is the development 
of production facilities in the 
Netherlands to manufacture 
lasers at a cost of $10 to $15 
each, in large quantities, with 
a second source in the United 
States (Spectra /Physics Co.). 
Neither Philips (whose players 
will be made and sold in the 
U.S. by its affiliate Magnavox) 
nor RCA anticipates that a 
large quantity of players will 
be sold in 1976, and both see 
the market gradually develop- 
ing throughout 1977 and 1978 
before the disc player can be 
called a mass -market item. 

Five Japanesq manufactur- 
ers have taken out patent li- 
censes for the RCA system, 
but this doesn't mean they're 
committed to produce it. Un- 
der its licensing terms, RCA 
doesn't require any royalty 
payments until the player is 
actually on sale. So, in effect, 
taking out a license is just a 

good way to get a free look - 
see at the schematics. 

FCC's game plan 

The FCC is crying foul at 
some of those coin- operated 
video games which have be- 
come so popular lately. It 
seems some of them are cre- 
ating serious radio interfer- 
ence problems. In one city, 
these arcade games are re- 
ported to have blacked out 
most police radio communica- 
tions. The Commission is ex- 
pected to isolate the radiating 
units and order them modified 
to eliminate interference. 

Just as coin -op games are 
proliferating, so are home 
video game TV attachments - 
but these don't cause interfer- 
ence problems because they 
must be approved under the 
FCC's radiation rules before 
they can be put on the market. 
The first such game was Mag- 
navox's Odyssey, which has 
been followed by five other 
brands, some using color and 
sophisticated on- screen scor- 
ing, some selling for as little 
as $65. 

by DAVID LACHENBRUCH 
CONTRIBUTING EDITOR 



IIIh7IJJIL' JUST 
ONE YEAR STILL ONLY 

GUARANTEE 

WITH CABLES 

FEATURES 

A UHF Tuner with 
70 channels which are 
detented and indicated 
just like VHF channels. 
A VHF Hi Gain 
Solid State Tuner. 
AC Powered. 
90 Day Warranty. 

Demonstrate the to 
your customers and show improved 
reception with their TV sets. 

You may place your order through 
any of the Centers listed below. 

PROVIDES YOU WITH A COMPLETE SERVICE 
FOR ALL YOUR TELEVISION TUNER REQUIREMENTS. 

VHF OR UHF ANY TYPE (U. S. A. ONLY) $ 9.95 
UHF /VHF COMBINATION (U S ONLY) $15.00 

MAJOR PARTS AND SHIPPING CHARGED AT COST 

Fast, efficient service at our conveniently located 
Service Centers. 
All tuners are ultrasonically cleaned, repaired, 
realigned, and air tested. 

REPLACE 
UNIVERSAL REPLACEMENT TUNER $12.95 I a 

This price buys you a complete new tuner built spe- 
cifically by Sarkes Tarzian Inc. for this purpose. 
All shafts have a maximum length of 101" which 
can be cut to 11/2". 
Specify heater type parallel and series 450 mA or 600 mA. 

CUSTOMIZE 
Customized tuners are available at a cost of only 
$15.95. With trade -in $13.95. sA (NLY1 

Send in your original tuner for comparison purposes 
to any of the centers listed below. 

F 

TSC 

NOW AVAILABLE -TUNER SERVICE PARTS CATALOG 
OF ALL SARKES TARZIAN VHF AND UHF TUNERS, INCLUDING EXPLODED AS 

H 
VIEW DRAWINGS. OVER 200 PAGES. ORDER YOUR COPY TODAY. 

SEND $2.50 WITH ORDER TO BLOOMINGTON HEAD OFFICE. 

HEADOUARTERS ... BLOOMINGTON, INDIANA 47401 
ARIZONA ... TUCSON, ARIZONA 85713 
CALIFORNIA NORTH HOLLYWOOD, CALIF. 91601 

537 South Walnut Street 
1528 S. 6th Ave 
10654 Magnolia Boulevard 

Tel. 812- 334 -0411 
Tel. 602 -791 -9243 
Tel. 213 -769 -2720 

BURLINGAME, CALIF. 940'0 1324 Marsten Road Tel. 415-347-5728 
MODESTO, CALIF. 95351 123 Phoenix Avenue Tel. 209 -521 -8051 

FLORIDA TAMPA, FLORIDA 33606 1505 Cypress Street Tel. 813 -253 -0324 
FT. LAUDERDALE, FLORIDA 33315 1045 W. 23rd Street, Bay 16 Tel. 305- 524 -0914 

GEORGIA ATLANTA, GEORGIA 30310 646 Evans Street, S.W. Tel. 404- 758 -2232 
ILLINOIS CHAMPAIGN, ILLINOIS 61820 405 East University Street Tel. 217- 356 -6400 

SKOKIE, ILLINOIS 60076 5110 West Brown Street Tel. 312- 675 -0230 
INDIANA INDIANAPOLIS, INDIANA 46024 112 West St. Clair Street Tel. 317-632-3493 
KENTUCKY LOUISVILLE, KENTUCKY 40205 2244 Taylorsville Road Tel. 502- 452 -1191 
LOUISIANA SHREVEPORT, LOUISIANA 71104 _.... 3025 Highland Avenue Tel. 318- 221 -3027 
MARYLAND BALTIMORE, MARYLAND 21215 5505 Reisterstown Rd., Box 2624 Tel. 301- 358 -1186 
MASSACHUSETTS SPRINGFIELD, MASSACHBSETTS 01108 405 Dickinson Street Tel. 413 -788 -8206 
MISSOURI ST. LOUIS, MISSOURI 63132 10530 Page Avenue Tel. 314- 429 -0633 
NEVADA LAS VEGAS, NEVADA 89102 1412 Western Avenue No. 1 Tel. 702- 384 -4235 
NEW JERSEY TRENTON, NEW JERSEY 08638 901 North Olden Avenue Tel. 609 -393 -0999 

JERSEY CITY, NEW JERSEY 07307 547-49 Tonnele Ave., Hwy. 1 & 9 Tel. 201 -792 -3730 
NORTH CAROLINA GREENSBORO, NORTH CAROLINA 27405 2914 East Market Street Tel. 919- 273 -6276 
OHIO CINCINNATI, OHIO 45216 7450 Vine Street Tel. 513 -821 -5080 

CLEVELAND, OHIO 44109 4525 Pearl Road Tel. 216- 741 -2314 
OREGON PORTLAND, OREGON 972-0 1732 N.W. 25th Avenue Tel. 503- 222 -9059 
PENNSYLVANIA PITTSBURGH. PENNSYLVANIA 15209 5031/2 Grant Avenue Tel. 412 -821 -4004 
TENNESSEE 
TEXAS 

MEMPHIS, TENNESSEE 38111 
DALLAS, TEXAS 75218 

3158 Barron Avenue 
11540 Garland Road 

Tel. 901- 458 -2355 
Tel. 214327 -8413 

VIRGINIA NORFOLK, VIRGINIA 23513 3295 Santos Street Tel. 804.855 -2518 
CANADA ST. LAURENT, QUEBEC; CALGARY, ALBERTA 

WATCH US 
GROW 

IF YOU WANT TO BRANCH OUT INTO THE TV TUNER REPAIR BUSINESS, 
WRITE TO THE BLOOMINGTON HEADQUARTERS ABOUT A FRANCHISE. 
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new s- timely 

Power -line radiation may alter 
ionospheric reflecting layers 

Radio -frequency oscillations from 
high -power electric transmission lines 
may have a controlling effect on the 
radiation belts around the planet, be- 
lieves Dr. Robert Helliwell of Stanford 
University. The effect of this power -line 
action may be to cause the belts to 
dump some of their electrons into the 
upper atmosphere, altering the layers 
that make long- distance radio transmis- 
sion possible. 

This discovery, he believes, might 
open the way to ground -based manipu- 
lation of the radio -reflecting layers of 
the atmosphere to improve long -dis- 
tance communication. 

Dr. Helliwell has been studying the 
low- frequency emissions, called whis- 
tlers, for some 20 years. The study is 
conducted with the assistance of two 
13- mile -long antennas, one in Antarc- 
tica and one in Quebec. The Antarctica 
antenna is used to produce synthetic 
whistlers -low- frequency radio waves - 
that are channeled to Quebec between 
the earth and the bottom of the iono- 
sphere. Indications are, says Dr. Helli- 
well, that a high harmonic of the 60 -Hz 
frequency of a Quebec power station, 
radiated by power lines between it and 
a large aluminum plant, is close to the 
frequency of the natural radiation. This 
produces resonance effect then in- 
creases the amplitude of the emissions 
fantastically to a point where electrons 
are knocked loose and drop into the 
upper atmosphere. 

Are safety brakes dangerous? 
A new Federal regulation, Motor Ve- 

hicle Safety Standard 121, requires 
electronic anti -lock brakes for new 
heavy tractor -trailer trucks. These are 
supposed to make it possible to use 
heavier and more powerful brakes than 
can be used otherwise. Without anti - 
lock devices, powerful brakes would 
simply lock the wheels of the vehicle 
in quick stops and send it out of con- 
trol. Heavy -duty brakes with anti -lock 
systems can cut stopping distances al- 
most in half, system supporters con- 
tend, while preventing skids and jack- 
knifing. 

The new brakes use mini -computers 
that compare the wheel speed with the 
ground speed. When the speed of the 
tire drops a pre- determined amount be- 
low that of the ground below it -indi- 
cating that the wheel is slipping -the 
brake releases, then is immediately re- 
applied, with quick releases and reap - 
plications continuing until the vehicle 
stops. This tends to counteract any 
tendency to skid while increasing the 

efficiency of braking. 
Many drivers are reacting to the sup- 

posed improvement with no enthusi- 
asm, some referring to trucks so 
equipped as "death traps." Whether the 
objections are due to unfamiliarity with 
the action of the equipment (plus bugs 
in some of the units), normal resistance 
to change or inherent weaknesses in the 
anti -locking device is not clear. Brake 
manufacturers are understandably en- 
thusiastic, as are some fleet owners. 
Drivers are almost totally pessimistic 
or downright hostile, one company's 
employees even threatening to strike if 
the brake problem is not resolved by 
winter. 

The situation is further aggravated in 
some cases because new tractors with 
anti -locking devices are being used 
with old trailers without them. Thus the 
trucks can stop faster than the trailers, 
Increasing instead of reducing the dan- 
ger of jackknifing. 

The National Highway Traffic Safety 
Administration is now carrying on tests 
with one of the trucks of the company 
whose drivers most strongly opposed 
the new brakes, and insists that the sys- 
tem will reduce the number and sever- 
ity of accidents. The Teamsters Union, 
whose members have to drive the 
trucks, also favors the new standard. 
"The safety benefits of 121 far outweigh 
the problems we have had so far. If 

there are bugs, they will be ironed out," 
says R. V. Durham, the union's Health 
and Safety director. 

The practical Dutch may solve 
the problem of city transport 

The city of Amsterdam is choked with 
a surplus of cars on narrow streets not 
designed for them, often alongside 
deep canals where handling water traf- 
fic prevents building guard rails. A 
solution of the traffic problem now 
under experiment may well result in 

barring cars from her streets altogether. 
The small electric two -seat cars of the 
Witkar system, now being introduced in 
a testing program, seem to be work- 
ing well and may in time entirely re- 
place the larger gas -powered type on 
the city's streets. 

The system was developed by one 
Luud Schimmelpennink, who in 1965 
proposed that the city council buy 20,- 
000 bicycles, paint them white and 
leave them all over the city for anyone 
to use. The white bicycle idea worked 
for a time, but was abandoned as the 
city withdrew financial support. 

Citizens pay 25 guilders (about $5) 
for membership in the Witkar system. 
A further 25 guilders buys a one -year 
credit card that also serves as an "ig- 
nition key" for the cars. The cars are 
parked in stations where their batteries 

(Continued on page 12) 

THREE WITKARS await passengers in a typical charging station. 



Talk about 
Microwave Tube Replacements 
and whose name comes up first? 

Amperex. 

What gave Amperex 
such leadership in Microwaves? 

Radar Magnetrons and Klystrons, 
Microwave Oven Magnetrons, 
UHF Klystrons, Industrial Magnetrons, 
Silicon Rectifier Stacks, TR Tubes, 
Pulse Modulator Tetrodes, 
Thyratrons and SCR's, 
Gunn Oscillators, 
Silicon Detector Diodes. 

For complete nformation on 
Amperex Replacement Tubes 
and Components for 

Microwave Ovens & 
Commercial Radar Equipment 

- Radio & TV Broadcast 
Equipment 
Industrial Power 
Supplies & Oscillators 
RF Communications Transmitters 
Scientific Instruments... 

contact Bob Norris. Distributor Sales Operation. 
Amperex Electronic Corporation. Hicksville. New York 118(12 
Telephone. Siti 931 621(1. 
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Four different 
schools give you 
this Z5" hobby- 

DIAGONAL 

kit TV... 

No other home training 
school gives you both an ex- 
clusive solid state color TV 
and an SQ® Quadra- 
phonic Receiver complete 
with four speakers ... all in 
one course. You get both for 
less than the tuition cost of 
TV or Audio alone from the 
next leading school. And 
only NRI's Master Course in 
Color TV /Audio servicing 
lets you train on equipment 
designed specifically for train- 
ing with exclusive "power -on" 
features. 

NRI doesn't give you hobby 
kits or commercial sub- assem- 
blies. We invested the time 
and money to design equip- 
ment with learning in mind. 

Q9 Trademark of CBS, Inc. 

Only NRI gives 
you this Z5" 
designed -for- 

learning Color TV... 

It's the only way you can (1) 
get the feel of typical com- 
mercial circuitry, (2) learn 
bench techniques while build- 
ing complete units from the 
"ground" up, (3) perform 
over 35 "in -set" exper- 
iments during con- 
struction, and (4) 
end up with a 25" 
diagonal solid -state 
color TV with console 
cabinet and a 4 -chan- 
nel quadraphonic 
Audio Center. 

NRI passes the 
savings on to you 

NRI can save you money 
because our engineering 
eliminates the cost of buying 
from an outside source. We 
pay no salesman's commis- 
sion. Students are enrolled 
by mail only. The savings are 
passed on to you in the form 
of low tuition fees, extras like 
the TV's console cabinet and 
the four speaker Quad Sys- 
tem; a 5" triggered sweep 

oscilloscope, CMOS digital 
frequency counter, and an 
integrated circuit color TV pat- 
tern generator. Where NRI 
supplies a professional color 

pattern generator, most 
other schools use a TV 

set with a built in align- 
ment generator of no use for 
servicing other sets. Only NRI 
designs, engineers, and sup- 
plies training kits specifically for 
learning and professional use. 
You can pay hundreds of dol- 
lars more for a similar course 
and not get a nickel's worth 
more in training and equipment. 



More know -how per dollar 
That's what it all boils down 
to, the quality of training you 
get for the money you spend. 
In our 62 -year history, more 
than a million students have 
come to NRI and we're fully 
approved for career study 
under the G.I. Bill. We must 
be teaching something right. 

Some of those "right" things 
are bite -size lessons to ease 
understanding and speed 
learning ... personal grading 
of all tests, with comments 
or explanations where needed 
... a full -time staff of engi- 
neer /instructors to help if 
you need it ... plenty of kits 
and experiments to 
give you hands -on 
training ... and fully 
professional 

...plus complete 
Quadraphonic 
Audio Center! 

programs oriented to full 
or part -time career needs. 

Widest Choice of Courses 
with CB, Digital 
Computer, and 
other career 
opportunities 

Or you can study other 
opportunity fields like Digital 
Computer Electronics, Citi- 
zens Band Radio, Commu- 

nications, 
Aircraft or 
Marine Elec 
tronics, 
Mobile Ra- 
dio, and 
more. Send 

for our free cata 
log and see for yourself 
that no one gives you 
more training and equip- 

ment for your dollar. There's 
no obligation, and no sales- 
man will call. 

If card is missing, write to: 

NRI offers not one, but five 
excellent TV /Audio servicing 
courses sa you can tailor 
your training to your budget. 

NRI NRI SCHOOLS 
McGraw -Hill Continuing 
Education Center 

1 3939 Wisconsin Avenue, 

I 
Washington, D.C. 20016 
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are kept charged. A member inserts his 
card in a slot to "unlock" the car. He 
then drives to the station nearest his 
destination, parks and re- inserts his 
card to terminate the trip. During the 
time he is using the car, a charge of 
one cent per minute has been auto- 
matically recorded against his credit 
card. 

It has been found that the average 
trip is between one and three miles. The 
present experimental setup consists of 
five stations and 35 cars, and trip dis- 
tances may increase as the system 
spreads out over a larger area. (Expan- 
sion to 15 stations and 105 cars is 
under way.) 

City planners from several countries 
have journeyed to Holland to see and 
evaluate the system and its possibili- 
ties. Meanwhile spokesmen for the city 
traffic department suggest that Amster- 
dam may become the world's first city 
to ban all forms of individual transporta- 
tion other than the congestion- reducing 
and non -polluting electric cars -and, of 
course, bicycles! 

TV manufacturer warns about 
possible line cord damage 

Admiral's Home Entertainment Divi- 
sion reports that the line cord on about 
500 of its color TV sets distributed since 
1973 may have been damaged during 
manufacturing, to permit exposure of 
the conductor. Some of the damaged 
sets are believed to be in the hands of 
consumers. 

A program to make repairs on sets in 

the hands of consumers, dealers and 
distributors is now under way. Any re- 
pairs necessary to correct the cords will 
be made at Admiral's expense. 

Admiral states that it has heard of no 
incidents resulting from this problem, 
though under certain conditions it might 
be possible for a user to receive a 

shock from the line cord. 

NESDA convention issues awards 
to individuals and firms 

Larry Steckler, Editor of Radio -Elec- 
tronics magazine, and during the past 
year chairman of the International So- 
ciety of Certified Electronics Techni- 
cians (ISCET), was named Man of the 
Year by the National Electronic Service 
Dealers Association at its 1975 conven- 
tion, held in Winston -Salem, NC. 

The award, was "in appreciation for 
personal efforts and leadership to 
achieve the goals of NESDA and to 
further the interests of the nation's inde- 
pendent service dealers and techni- 
cians." Radio -Electronics magazine re- 
ceived a citation for "its support of the 

service industry yearbook and NESDA 
convention activities and for the support 
shown in its editor's involvement in ser- 
vice association activities as a member 
of the NESDA Executive Council and as 
chairman of ISCET during 1974 -75." 

Outstanding among the many other 
awards made at the Annual Convention 
was the Technician of the Year Award, 
made to Atahusian E. Emadi, CET, of 
Morefield Communications Co., Camp 
Hill, PA. He received a total score of 
96 out of a possible 100 in the NESDA 
Tech of the Year grading system, which 
includes "proficiency in profession, in- 
dustry involvement and community in- 
volvement." Coming from Uganda, 
Africa, in 1972, Mr. Atahusian overcame 
drastic changes in language, life style 
and employment to become well known 
in central Pennsylvania for his technical 
ability and for his efforts to improve the 
standards of technicians through edu- 
cation and the CET program. Mr. Ata- 
husian received an engraved gold 
watch with his award. A silver watch, 
furnished by Gernsback Publications, 
was presented to the runner -up, Clar- 
ence Saatkamp of Milwaukee. 

Other awards included plaques and 
certificates to outstanding associations, 
individuals, association publications, 
manufacturers and parts and product 
distributors. 

DATA PROCESSING 

. 

GENERAL PURPOSE DATA PROCESSOR, 
held here by RCA technician Fred Schneider, 
is one of two that form the heart of a precise 
attitude control system that can guide a 

booster into orbit or supply spacecraft posi- 
tion information. The processor, using the 
latest semiconductor technology, weighs 
less than 8 pounds and uses only 5 watts of 
power. 
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Laboratory Breadboard Oscilloscopes Frequency Counters 
Digital Multimeters Amateur Radio Gear Color TV's 
Hi -Fi Components Radio Control Electronics 
Automotive, Fishing, Marine & Aircraft Accessories -over 400 kits in all! 

Every Heathkit product comes with a 
fully -illustrated, step -by -step assembly manual 
that tells you everything you need to know 
to make kitbuilding fun and easy. Thousands 
of people have discovered the satisfaction - 
and savings -of handcrafting a fine piece of 
electronic equipment. You can build it better 
...let us show you how. 

Send for a free copy of the Heathkit 
Catalog today! 

Heath Company, Dept. 20 -13 
Benton Harbor, Michigan 49022 

HEATH 
Ilip M- - MI M 

Send to: Heath Company, Dept. 20-13 
Benton Harbor, M ichigan 49022 Schlumberger 

Yes, please rush my FREE Heatikit Catalog! 

Name 

Address 

Circle 100 on reader service card 

State Zip 

1 

1 

1 
CL-579 

MN 



change tip 
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Weller 
CONTROLLED OUTPUT 

SOLDERING STATION 

Model WTCP -L. Your choice of 600. 

700, or 800° F with simple change of 

heat- sensing tip. Exclusive closed -loop 
circuit. Over 50 tip options, of shape, 
reach, and temp. Triple- plating prevents 
oxidation and "freezing;' assures quick 
inter -changeability. Easy -to -hold, pencil - 

grip iron with non -burnable cord. Power 

unit features 24 -volt output for operator 
safety, rapid heat recovery, ON /OFF 
switch, and indicator light. Non -sinking 
iron- holder. Integral tip- cleaning 
sponge /receptacle. UL- listed, OSHA 

compliant. Also low- temperature Model 

WTCP -2. 

All features you need at the most 

attractive price. See your local distribu- 
for or request tech info. 

Weller - Xcelite 
Electronics Division 

II4J The Cooper Group 0 
LCOOV[a P O BOX 728. 

T" "?, APEX. NORTH CAROL INA 77502 
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QUESTION ON AUDIO POWER 
I am writing to you concerning your 

article entitled "Radio- Electronics Tests 
Kenwood KR- 5400" (August 1975 issue). 
While I found the article interesting, I 

object to the term "RMS power" that was 
used in the article. I claim that the term 
"RMS power" or (RMS watts) is a mis- 
leading term used by some vendors to 
misrepresent audio amplifier power capa- 
bility to the technically unsophisticated 
consumer. Also some technical people 
use that term without defining it. 

It is interesting to note that speakers 
are rated in terms of average power. 
What is the relationship between "RMS 
power" and average power (where av- 
erage power is defined as the product 
of RMS voltage x RMS current x power 
factor, RMS current squared x resist- 
ance or RMS voltage squared divided by 
resistance)? To this day I have not seen 
"RMS power" defined in print. I am not 
aware of any instrument that responds to 
and indicates "RMS power." A conven- 
tional wattmeter (dynamometer type such 
as a Weston wattmeter) responds to and 
indicates average power. I must assume 
that "RMS power" is a parameter that 
is not measured directly but is arrived 
at by the use of some other measured 
parameter and some mathematical ma- 
nipulation with some convenient fudge 
factor. According to the Federal Trade 
Commission, power output must be 
stated in terms of average power instead 
of "RMS power." 

I am looking forward to your response 
to my comments. 
STANLEY WALTER 
Electronic Engineer 
Simmonds Precision, 
Instrument Systems Division 
Vergennes, VT. 

REPLY ON AUDIO POWER 
I fully agree with you that the term 

"RMS power" is an unfortunately mis- 
used one. Nevertheless, the audio in- 
dustry, through years of usage, can 
clearly define this term. It is simply the 
square of the RMS voltage (which is a 

legitimate term) read at the output of 
an amplifier, divided by the load resist- 
ance into which current from that ampli- 
fier is flowing. Average continuous 
power would be a better term, but the 
buying public has come to accept and 
expect a reference to "RMS power" and 
it is for that reason that we continue to 
use this term in our product test reports. 

As for the FTC rule, I beg to dis- 
agree with you. I refer to a letter re- 
ceived from Mr. Aldhizer on August 1, 

1974. In the letter, Mr. Aldhizer states 
specifically that "the designation mini- 
mum RMS may be used to indicate the 
rated minimum sine wave continuous 
average power output." 

This is not the first contradiction the 
industry has encountered from the FTC. 
I am, in fact, hard at work now still trying 
to convince that Agency that precondi- 
tioning at 1/3 of rated power is an un- 
realistic requirement for amplifiers de- 
signed to operate in the class "B" mode. 
This arbitrarily conceived requirement is 
causing no end of grief to top manufac- 
turers who cannot meet the requirement 
without de- rating the power output capa- 
bility of their amplifiers or spending 
extra money for additional heat -sinking 
and /or blower fans. 

Perhaps the FTC does not understand 
the true meaning of "RMS" either, but 
for the moment they are permitting its 
use. Also, if you will refer to the adver- 
tising copy of the most respected audio 
manufacturers in the world (who neither 
mathematically manipulate nor use "con- 
venient fudge factors," you will find that 
the term RMS power is in very popular 
use. We are guided by industry practice, 
not purely by semantics. 

If everyone understands RMS power 
to mean "average continuous sine -wave 
power" than that is what it means. 
When and if the industry drops this 
term, so will we. In the meanwhile, we 
feel our readers are better served by 
seeing terms which they can compare 
with advertised specifications. 
LEONARD FELDMAN 
Contributing High- Fidelity Editor 

IDEAL BURGLAR ALARM 
Regarding the request of Mr. David 

Blum, appearing in the August issue of 
Radio -Electronics, wherein he lists fea- 
tures of an alarm system as being the 
ideal burglar alarm system. 

Let's be a little more up -to -date in our 
desires and have a system without under - 
rug pressure -pads, time -delay for en- 
trance and exit doors, exposed reed - 
switches and magnets, window tapes, 
special alarm switches adjacent to en- 
trance doors. 

A more realistic "ideal burglar alarm 
system" for a residence should provide: 
1. Concealed perimeter wiring for indi- 
vidual zones of windows, doors, under- 
floor entrances and roof entrances, de- 
tached garage or other structures, all 
coordinated into a dual -timed system. 
2. A secreted control panel providing 
separate zonal on -off circuit continuity 
test with appropriately colored LED's in- 
dicating the zone alarm. 
3. System should be powered with ade- 
quately rated Ni -Cads with automatic 
charging from the AC line. 
4. Remotely located electromechanical 
controls providing: 

(a). Internal alarm adjustable to 90 
seconds. 
(b). Very loud external alarm adjust - 

(continued on page 1h) 



For the $400 -class CB customer 
Realistic has what's really new 
and 4000 places to find it. 

Reading time 48 seconds: 
Not everyone has four C -notes to lay out for hobby or business equipment. But on 
the other hand, the new Realistic Navaho TRC -57 actually costs no more than a 
basic 35mm SLR camera. And for 399.95* you gel an AM /SSB base /mobile 
transceiver with everything you'd expect - plus a lot you wouldn't. + Digital 
phase -locked synthesizer and crystal lattice filter for unusual selectivity. 
+ Automatic modulation gain control for full power always, whether you talk loud 
or soft. + ANL and blanker for chopping out nose. + LED -indicator 
AM /USB /LSB mode lights. + Separate SWR and S /RF power meters that turn red 
on transmit. + Precise LED -readout clock switchable for 12 or 24 -hour time. And 
of course it's FCC Type Accepted and UL listed. The new Navaho. You get 
something more by accepting nothing less! 

FREE , CATA OG 
ACK 

164 PAGES OVER 2000 ITEMS 
Get your copy today at our 
nearest store or dealer. 
Or write: 

Radio Shack 
P.O. Box 1052 
Fort Worth, Texas 76101 (Please Print) 

Name Apt. # 

Street 

City State Zip 

643 

'Fetal pr ce may vary at individual stores and dealers. 

SOLD ONLY WHERE YOU SEE THIS SIGN: 

ftadio IhaeK 
A TANDY CORPORATION COMPANY 
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Just Say 
"Charge It" 

at participating stores 
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able to 15 minutes. 
(c). Automatic reset attempt at com- 
pletion of each 15 minute period of 
external alarm. 
(d). Sound operated controls ener- 
gized only on complete shut -down. 

5. Use of double- cylinder one -inch throw 
dead -bolt locking mechanisms on per- 
sonnel entrance doors and: 

(a). Immediate door -forced alarm. 
(b). Provisions for exit or entry with- 
out deenergizing the zonal system. 

6. Complete control with only one key. 
F. IRBY 
Ventura, CA. 

UART MODIFICATION 
I wanted to use my TV Typewriter as 

a computer terminal, so I modified 
Roger L. Smith's UART board ( "Add 
This UART To Your TV Typewriter," R -E, 
February 1975) as an I/O interface 
(schematic enclosed). 

The transmitter output, receiver input 
and clock divider are identical to Mr. 
Smith's circuit. The transmitter input is 
connected directly to the keyboard, with 
the transmit load pulse coming from 
the keyboard keypressed -output through 
monostable IC8 -a. The receiver output 
is wired to the TVT input bus, pins 2 -8. 
The data received pulse drives TVT key - 
pressed input through an inverter. Master 
reset and receive register disconnect 
come from TVT clear, pin 24. TVT up- 

REY BOARD 
PINS 

OA NC 

+5 ©0.5v 
KP © K 
AI OD CB..221F 

A2 E 
A3 E 
A4 

R31 +oV RIG 
1K 3.3K 

s 
IC 8-A 

1l2 74 23 CI 
MDNDSTABLE 147220,F 

5v M2V 

B 4 
I I I 1 1 1 1 - 532 

2.2K 
Wh 

A5 

A6 E-1 
Al E 

Kj] NC 

6ND y 

I 34 35 

m 
37 38 39 2 

TRE 24 

> u Vt i TNRE 22 

3 3 OE 15 

FE 1 
PE 13 - 23 THRL 

26 
27 
28 
29 
30 

TRI- 

TRB IC 3 

32 VART 
+5V0--A"--- 33 TR1602 

+5V 66K 17RRC 
40 TRC 

3 *55 
16SFO TRD 

25 

15 (B 

ICS 1371 
7493 
$ 9 

)14 

RI 
20 

RRI - 
RRB 

9 

8 

5 
RRD 4 

MR 21 

ORR 18 

DR 19 

- _ NC 

- NC - NC - NC 

TV 
TYPEWRITER 

PINS 

O GND 

6ND 

+5V 

+5v 

QB AI 

Q A2 

© A3 

AS 

AS 

F--0A6 
Q AT - NC 

-3- 8 9 

RIB 
35K 

10 M 1C4.4 

D2 "IN914 
+Sv 

Ca 
O jl I,r 

A. 161914 

R23 
í00n 

ICS d 

3 

R2O IOK 

26.12222. 

date, pin 51, drives the data received re- 
set through an inverter. 

I used Western Digital's TR 1602 
UART which is directly TTL compatible, 
thus eliminating the pullup and pulldown 
resistors. To save designing a new PC 
board, I used the one specified in the 
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article, wiring jumpers as required. I 

used the same part reference numbers 
that Mr. Smith did wherever possible 
which accounts for some of the odd num- 
bers on my schematic 
RAYMOND CRANDELL 
Oakdale, CA. R -E 

Suggested price 
$249.90 

The new Triple- 
Threat renewer. 
RCA's unique WT -333B is 3 ways 
better than conventional picture 
tube tester /renewers. 
It puts 3 proven methods of cathode -emission 
renewal at your finger tips: High current Pulses. 
Steady Direct Current Flow. Elevated Heater Volt- 
age. 

It helps solve your picture tube problems in 3 easy 
steps: Determines if tube is actually the source of set 
trouble and isolates fault by testing under simulated 
picture conditions. Repairs shorts. cleans blocked 
grid apertures. welds cathodes. renews cathode 
emission - where possible. Tests quality level of 
repairs. 

The WT -333B also compares all three guns of color 
tubes simultaneously with exclusive Simul -Test 3- 
meter system. You get quantitative, meaningful and 
instant indication of tube condition and renewal. 

You can buy the new WT -333B with PIX -FIX at any 
one of the more than 1,000 RCA Distributors 
worldwide. Or for further information, contact RCA 
Distributor and Special Products Division, Bldg. 
206 -2, Cherry Hill Offices, Camden, N.J. 08101 
(Phone 609 -779- 5715). 

RC,' 
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Solder less. 
Design more. 

The soldering iron. 
As a design tool. not make the most 
it s obsolete. 

of your time? 
Design circuits literally as 

fast as you can think. Instead of 
starting your next project with a 

soldering iron. save time by 
starting with our Design MateTM 1. 

In a compact (7V2 "W x 63/4"D x 
3% "H) case with a convenient 
sloping top. it offers solderless 
breadboarding at its best: 790 
terminals; a continuously- adjust- 
able regulated 5 -15 VDC 600 mA 
supply; and a DC voltmeter to 
monitor the internal supply or 

Whether you re 
a full -time engineer 
or spare -time 
hobbyist, there are 
only so many hours 
a day you can 
spend designing 
and building 
circuits. So why 

test your operating circuit. 
With Design Mate 1. hooking 

up (or changing) a circuit is as 
simple as pushing leads into 
holes on the breadboard. Rugged 
5 -point contacts insure reliable, 
low- resistance connections 
between resistors. capacitors, 
transistors... even IC's in TO -5 
or DIP packages. And short 
lengths of solid #22 AWG wire 
make interconnections easy 
wherever you need them. 

At $49.95* complete. its not 
only a time -saver. it's a money- 
saver. too 
Larger capacity? Smaller 
capacity? Have it your way. 
Whatever your 
breadboarding 
needs. 

Proto -Board 103. 
2250 solderless 
terminals save 
you time on every 
circuit you design. 

we can fill them. For 
larger capacity. save time with 
our Proto- Board ° series -660 to 
3060 terminal points. with or 
without built -in regulated power 
supplies. For smaller applica- 

tions, use 1 or more 
of our handy QT 
Sockets and Bus 
Strips. locking 
them together for 
infinite expand- 
ability, as you need 
it. Starting at $2.00. 

Other ways to 
save time and 
money. Proto- 

Boards. QT Sockets and Bus 
Strips are just the beginning of 
the many ways we can help make 
your life more enjoyable: how 
about a foolproof. shortproof 
way to test DIP IC's-even in 
operating circuits -for just 
$4.50 *? A full- featured. preci- 
sion function generator for 
$64.95 *? A professional R/C 

bridge for $49.95 *? A way to 
instantly see and monitor logic levels in an 

operating IC. without expensive scopes or 
elaborate procedures. And more. to save you 

time. money and 
aggravation. Design Mate 2: 

versatile Junction 
generator. only $64 95' 

Test DIP s with 
power on and 
hands off -even 
on the most 
crowded circuit 
board with our 
Proto -Clip series. 

Time is money: 
Start saving it. Ask 
your CSC dealer 
to show you how to solder 
less. design more and take the 
drudgery out of your electronic life. 
Or send for our free catalog and dealer list. 
*Manufacturers recommended retail. 

Design Mate 3'. 

Precision R/C 
bridge. just $49.95' 

CONTININTAL SPECIALTIES CORPORATION =0= 
44 Kendall Street. Box 1942 

New Haven. CT 06509.203- 624 -3103 TWX 710-465-1227 
West Coast office Box 7809. San Francisco. CA 

94119.415- 421 -8872 TWX 910- 372 -7992 
Canada Len Finkler Ltd . Ontario 
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How to start making it 
early in life. 

(A TRUE STORY) 

Since he got out of the Navy, John Muirhead of 
Gales Ferry, Conn., has provided well for his family. 

Two cars. A new house going up alongside a 

wooded lake. Even a handsome Great Dane named 
Sherman. But John has bigger ambitions. 

"I want my own air -conditioning business doing 
installations and repairs. For homes, office buildings, 
restaurants, small factories, motels. 

"That's no dream. With the training I've gotten 
from ICS, I know I can do it. 

"In fact, my ICS training helped me get the first 
job I ever applied for. I won out over two other guys, 

even though I had no experience. 
"Naturally, I was nervous at first. So I took my 

lesson diagrams with me on the job. And I found I 

could lick any problem. 
"Pretty soon, they asked me to head up the air - 

conditioning department. I also picked up some busi- 
ness of my own on the side. That's what's helping to 
pay for the new house." 

John Muirhead is one of our outstanding grad- 
uates. He's hard working. He's in a growing field. 

And he has good training. 
Of course, we can't promise you'll be as success- 

ful asJohn -no school can guarantee jobs for its grad- 
uates. But ICS can give you the first -rate training you 
need - especially if you're interested in one of the 
growing careers where ICS concentrates its training. 

AN IDEAL WAY TO LEARN 

As an ICS student, you study at home, on your 
own schedule. You waste no time traveling to and 
from class. And you never have to miss a paycheck. 

But you're never alone. If you ever want to talk 
to an instructor, you can call ICS from anywhere in 

the continental United States, using our toll -free 
Dial -a- Question service. 

Since 1890, millions of men and women around 
the world have turned to ICS for career training. 

More than 70 of America's largest 100 corpora- 
tions (including Gulf Oil, Bethlehem Steel, 3M, 
Westinghouse, and International Paper) use ICS train- 
ing for their own employees. 

And the ICS Center for Degree Studies is au- 
thorized by the Pennsylvania Department of Educa- 
tion to grant the Associate in Specialized Business 
degree in Accounting and Business Management, 
and the Associate in Specialized Technology degree 
in Civil, Mechanical, Electrical, and Chemical En- 
gineering Technologies. 

These degree programs are not mere stepping- 
stones to higher education nor are they intended for 
transfer toward more advanced degrees. They are 
practical, career- oriented programs designed to help 
you reach your objectives without further academic 
training. 

If you already have some college education, you 
may be able to receive advanced standing toward 
your degree. With a degree from ICS, you'll be able to 

apply with pride for jobs that call for career training. 

FREE DEMONSTRATION LESSON 

No one can promise success, but if you want 

more -more money, more security, more day -to-day 
satisfaction and more future -our free Career Book- 
let and free Demonstration Lesson can help you get 
started in the right direction. 

Remember, it's your life. You might as well make 
the most of it. © 1975 Intext, Inc. C 

r 
FOR A FREE CAREER BOOKLET & DEMO LESSON, 

CHECK BELOW. 

Electrician D Automotive Mechanics 
Engineering D Business Management 
Accounting Civil Engineering 
Drafting Interior Decorating 
Electronics Technician Construction Electrician 

D TV Service& Repair Appliance Service& Repair 
D Surveying & Mapping Income Tax 

Diesel Mechanic Motel /Restaurant Mgt. 
Air Conditioning& D Mechanical Engineering 
Refrigeration D High School 

EARN A DEGREE WITHOUT GOING TO COLLEGE 

The ICS Center for Degree Studies is authorized by the Pennsylvania 
Department ofEducation to offer career programs at home leading to 
Associate in Specialized Business and Associate in Specialized Technol- 
ogy degrees. For information, check the field of your choice below. 

Business Programs: Engineering Technologies: 

D Accounting Civil Electrical 
D Business Management Mechanical Chemical 

Name 

Address 

State 

Phone 

Age 

Zip 

ICS 
XA812M 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
SCRANTON, PA. 18515 

L 
VETERANS: TAKEN FOR CAREER PURPOSES. ICS PROGRAMS QUALIFY FOR V A. BENEFITS. 

CANADIAN RESIDENTS USE SCRANTON. PA ADDRESS FOR SERVICE FROM ICS CANADIAN. LTD. 

IN HIMMII 931 UNIVERSITY AVE , HONOLULU. HA`NVI 96814 

Sown, a new home built on a wooded lake site will give John and Cheryl Muirhead 

lots of mont for their growing family. (Photo: Frank Cowan) 



BENCH 
PERFORMANCE 

IN YOUR 

POCKET 

The Hickok Model 239 color 
bar generator has an exclusive 
MOS LSI chip which provides 
9 Rock Stable patterns and 
low battery drain. 

Simplified operation with 2 
matrix slide switches. 

Crystal controlled chroma 
and timing oscillators. 

RF adjustable Channels 2 -4. 

Powered by 2 standard 9v 
batteries. 
Plus our unique 2 -year warranty. 
The Hickok Pocket Model 239 
or our deluxe bench Model 246 
are values you have to see to 
appreciate. See them at your 
Hickok distributor or contact us 
for more information. 

$11500 

HICKOK 
the value innovator 
INSTRUMENTATION E. CONTROLS DIVISION 
THE HICKOK ELECTRICAL INSTRUMENT CO. 
10514 Dupont Avenue Cleveland, Ohio 44108 
(216) 541 -8060 TWX: 810 -421 -8286 
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Gettin g Started in 
CB Servicing 
CB operators demand the availability of 
quick and reliable service. What part will you 
play in the overall sales -and -service picture? 

by LARRY STECKLER 
EDITOR 

CB IS BOOMING AND AS SALES INCREASE, 
the need for qualified repair agencies 
will also increase. You can get ready 
to handle the service end of the CB ex- 
plosion now. And it is not difficult. 

How do you get into CB and 2 -way 
radio servicing? What equipment do 
you need; what training do your people 
need, and where can they get it? De- 
ciding to do it is easy. Doing it is some- 
thing else again. 

If you're starting from scratch and 
want to do CB radio work only, you 
can get by with under $1,500 worth of 
new equipment: an inexpensive scope, 
a $500 frequency generator, a $50 
multimeter, a dummy load, and a few 
other odds and ends are all you need 
for CB service. If you're already han- 
dling other electronic repairs you may 
need only the generator. 

When you come to land mobile re- 
pair, we're talking an entirely different 
ball game. Here if you start from 
scratch, you must have a commercial 
monitor to start with and that costs 
$5,000 to $8,000 alone. As for the rest 
of the equipment, it has got to be bet- 
ter all the way down the line, so don't 
expect to get into land mobile radio re- 
pair for anything under $15,000 worth 
of equipment. In both cases you still 
need a shop to work out of; tools, parts 
and people. 

Once you've made the decision to do 
servicing or if you're already involved 
in servicing, you know you will have a 

;400 
7\111 

SILN A. 
perpetual problem of getting compe- 
tent, trained people to do the work. 
There is a shortage of trained service 
technicians in almost every field you 
can name, but nowhere is the shortage 
more critical than in electronics repair. 
As a result the specialized area of 2- 
way radio is facing an even more se- 
vere problem because of its sudden 
mushrooming growth. 

One manufacturer has come up with 
a solution. At the moment it's available 
only to their authorized dealers (and 
on a space available basis to others 
who would like to participate). The 
company is E. F. Johnson and the 
school is run near their manufacturing 
facilities in Waseca, Minnesota. 

I had the pleasure to visit the school 
recently. Daryl Thompson, the direc- 
tor of the school met me at the airport. 
I spent almost a full day there, touring 
the school, examining its facilities, 
speaking with its students, instructors, 
and Daryl. 

One of my first questions was why 
E. F. Johnson decided to run a school 
for servicing 2 -way gear in the first 
place. The answer was simple, "the 
manufacturer must provide trained 
people to service his product." With 
that introduction behind us, we went 
on to tour the facility and talk a bit 
about the various courses offered. 

Remember, this is a resident school, 
and it offers several different courses 
of study. They are outlined elsewhere 
in this article. But let's review a few of 

(continued on page 24) 



When you install a B-T Booster outside, 
you get a lot of new boosters inside. 

The service technician's job is a 
tough one. Customers are always 
grumbling about the high cost of TV 
service calls. And they complain 
about poor reception -even when it's 
aimost impossible to get a good 
signal. 

But now and then a TV service 
technician wins one. And one of the 
products that can make him a winner, 
and create customer gcodwill, is a 
Blonder- Tongue outdoor booster. 

B -T Boosters can produce a dra- 
matic improvement in picture quality, 
particularly on color and especially 
in difficult reception areas. After 25 
years of making outdoor boosters, 
B -T is number one in sa es, and en- 
joys the finest reputation for making 

products of highest performance and 
reliability. B -T Boosters do cost a bit 
more than competition, but they per- 
form and last longer. And that's what 
makes satisfied customers. 

The VAULTER, for example, is the 
number one outdoor booster today in 
the B -T line...and in the entire in- 
dustry. This ultra -high performance, 
all- channel amplifier offers the ideal 
combination of lowest possible noise 
figure (4.6dB, VHF; 7.0dB, UHF) and 
high gain (15dB). While it can't make 
unusable, snowy pictures perfect, it 
can reduce fading, loss of color, 
overcome cable loss and reduce 
lead -in cable noise. It can even feed 
more than one TV set from the same 
antenna in fringe reception areas. It 

ias separate U/V inputs and a coax 
output. Finally, it's specially de- 
signed for lightning prone areas. 

The B -T line consists of 5 all -chan- 
iel models (including the popular 
VOYAGER); 5 VHF models and 4 UHF 
boosters (the ABLE -U2bis a favorite). 

See your B -T distributor for details. 
And see why you can count on 
boosters inside, when you install B -T 
Boosters cutside. Blonder- Tongue 
Laboratories, Inc., One Jake Brown 
Road, Old Bridge, N.J. 08857. 

BLONDER-TONGU 

.14 
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Yes...if it's a 

WESTON' 

That's right! WESTON makes its entire 660 VOM series "Drop- Proofed ". Dropped 
from any height up to five feet, they will still work -and accurately, too. They'ie 
engineered that way. In fact, every one of them comes with a written warranty. 

All meters in the WESTON 660 series are 7 "H x 5 "W x 21/4"D. Weight is less than 
2 lbs. including furnished batteries. Models 660, 661, 662, and 663 have a sensitivity 
of 20,000 ohms /volt DC, 5,000 ohms /volt AC. The 660 and 662 are accurate to 2% 
DC (1.5% on 50 ua range) and 3% AC. The others, both of which have overload 
relays, are accurate to 1% DC, 2% AC. 

Model 666, the top of the line, has an accuracy of 2% DC volts, 3% AC volts, 3% 
DC current and 4% AC current. Sensitivity: 10 Megohm DC, 10 Megohm (100 pfd) 
AC, and a current circuit drop of 100 millivolts. Measurement capability: DC milli- 
volts (2 ranges) 0 -300, DC volts (7) 0 -1000, AC millivolts (2) 0 -300, AC volts (7), 
0 -1000, DC microamps (3) 0 -100, AC milliamps (3) 0 -30, ohms (7 normal and 7 low 
power ranges) with Rx1 to Rx1 Meg, and 9 dB scales -40 to +62. 

The single range switch, jacks, and meter face are recessed flush with the high - 
impact type plastic case for protection. The ruggedized meter movement is diode - 
protected. Recalibration and fuse replacement can be done externally. 

The WESTON "Drop- Proofed" 660 VOM series is easy to use...hard to hurt... 
and easy to get, either from your local WESTON distributor, or by mail. Use the 
coupon below with your Master Charge,BankAmericard,check or money order. Even 
if you have someone else's voltohmmeter, you still need a WESTON VOM ... in 
case you drop the other one. 

Please send me the WESTON 660 VOM 
"Drop- Proofed" champ 

Name 

Address 

City 

Model 
Price 

State Zip Code 

660 661 662 663 666 
$79.00 $91.00 $122.50 $135.00 $164.00 

Quantity () () () () 
Add $2.00 for handling charge. (New Jersey residents add 5% sales tax to cost of unit.) 

Total amount of purchase $ 
PLEASE CHECK ONE 

MASTER CHARGE BANK AMERICARD 

Ill 
INTERBANK NO. EXP. DATE 

MONTH YEAR 

Payment by check Payment by money order Offer effective through Mar.. 1976. 

Signature, 
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CB SERVICE 
(continued front page 22) 

the highlights here. First, there's a one - 
week course for people who are already 
doing 2 -way radio repair. It concen- 
trates on a familiarization with E. F. 
Johnson equipment. Next, there is a 
two -week electronics repair course. It's 
intended for the man who is already 
doing electronics service work but is 
not familiar with 2 -way equipment at 
all. 

Then there is a six week course for 
the beginner. Daryl Thompson says 

MR. DARYL F. THOMPSON oversees the 
training program for E. F. Johnson Co. 

that this E. F. Johnson course will take 
a completely untrained individual and 
turn him into a competent technician 
capable of servicing 2 -way radio gear. 
The school graduate does have less 
knowledge of theory than a two year 
vocational school grad, but the man 
will be able to work on and repair 2- 
way radio equipment under the super- 
vision of an FCC licensed technician. 

I asked Daryl if the course includes 
enough information to permit the stu- 
dent to pass the necessary FCC exami- 
nations. The answer is no; that the FCC 
license was beyond the scope of what 
the school was trying to cover. This is 
especially true since many of the ques- 
tions asked on the FCC examination 
cover devices such as motor generators 
and vibrator power supplies that would 
be rarely seen in today's 2 -way radio 
business. 

The fees charged for the courses 
cover room and board for the student 
as well as tuition. The dealer must pro- 
vide transportation to and from Wa- 
seca, plus take care of his normal sal- 
ary obligations to his employee. 

From my own observation, the 
classes are small but intensive and an 
awful lot is covered quite effectively in 
a very short time. 

Like many other manufacturers, E. 
F. Johnson also conducts field training 
seminars. To enhance these seminars 
they have set up a complete video tape 
studio so that they can put the school 
and seminars on tape. Then the class- 
room is conveniently brought to dealers 
and their technicians in all parts of the 
country. 

(continued on page 26) 



LAFAYETTE RADIO ELECTRONICS CORPORATION 1975 

BEEN 
DISSATISFIED 
IN THE PAST? 

HERE'S A 
PRESENT 
F ROIl/i 
THE 
FUTURE. 
This is our Criterion 2005 Heil Air -Motion 
Transformer Speaker System. 

Incredible purity, astonishing clarity and 
definition are achieved through the use of the 
Heil Air -Motion Transformer Tweeter. Taste- 
fully encased in a simple, uncluttered column, 
the 2005's "corona field" Heil Air -Motion 
Transformer reveals every important charac- 
teristic that the ear has been longing to hear. 
The 2005 offers outstanding dispersion to the 
highest frequencies, essentially flat response 
to beyond 22,000 Hz and complete freedom 
from fatigue producing distortion. The 2005 
has a continuously variable control allowing 
infinite high frequency adjustment to balance 
with the acoustics of any room. Advanced 
engineering, outstanding performance and 
uncluttered styling. You'll find them all in the 
2005. And you'll find the 2005 in any of our 
coast -to -coast electronic shopping centers 
and associated stores. 

19995 
ELECTRONICALLY SPEAKING, 

WHO KNOWS BETTER THAN 

Lafayette 
RADIO ELECTRONICS SHOPPING CENTERS 
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IIbd only 
to the III. 

The new Shure f 95ED phono cartridge 
combines an ultra -flat 20-20,000 Hz fre- 
quency response and extraordinary track - 
ability with an utterly affordable price 
tag! The same hi -fi engineering team that 
perfected the Shure V -15 Type Ill car- 
tridge spent five years developing its 
revolutionary new interior pole piece struc- 
ture for reducing magnetic losses. Its 

trackability is second cnly to the Shure 
V -15 Type Ill. In fact it is the new "Num- 
ber 2' cartridge in all respects and sur- 
passes units that were considered "state 
of the art" only a few years ago. Where a 

temporary austerity budget is a consid- 
eration, the M95ED can deliver more per- 
formance per dollar than anything you've 
heard to date. 

&bure Brothers Inc. 
222 Hartrey Ave., Evanston, IL 60204 
Is Canada: A. C. Simmonds & Sons Limited 

e 

Manufacturers of h :gh fidelity components, mi- 
crophones, sound systems and related circuitry. 
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CB SERVICE 
(continued from page 24) 

So if you are considering the ques- 
tion of servicing what you sell and do 
decide that it's a good idea, E. F. John- 
son offers one possible solution to the 
question of getting trained technicians 
to do the job for you. They'll also be 
happy to give you data on what equip- 
ment you need to set up a shop to do 
this kind of work. 

MR. LYNN ANDERSON, instructor, conducts 
class for Basic Technicians. 

Field training seminars run by E. F. 
Johnson's Service Training Division, or 
as they call it, Technical Education 
Center, are held at regional locations to 
provide a quick and convenient way to 
become familiar with or refresh ones - 
self on circuitry alignment procedures 
and trouble shooting hints that apply 
to E. F. Johnson Radios. 

They also allow an exchange of in- 
formation between dealers and factory 
personnel as well as among dealers 
themselves. Many retailers report that 
this is quite beneficial particularly 
swapping common solutions to prob- 
lems. These seminars do not provide an 
opportunity to actually work on the 
equipment as the resident factory 
schools do. However they do provide 
interim training in a convenient way. 
They are also arranged to allow a par- 
ticipant the opportunity to select only 
those sessions that he particularly needs 
and skip those that he does not. 

One item in the school course de- 
scription is worth special mention. It 
reads: "any company that manufactures 
a product that must be serviced cannot 
ignore the necessity of providing edu- 
cation for those who must service that 
product. On the other side of the coin, 
those who service the products owe it 
to themselves and their customers to be 
as efficient and effective as possible. 
Service training is truly an investment 
in human capital that should be ex- 
pected to pay a return. The E. F. John- 
son company considers this mission of 
service to our warranty stations and 
customers one of high priority." 

How to register 
Advance registration for an E. F. 

Johnson class will normally insure you 

ADVANCED TECHNICIAN SCHOOL 

Designed for one who is familiar with 2- 
way radio servicing but wants to learn 
the best techniques for servicing Johnson 
products. Also a good refresher for a 
"Johnson technician." 

Land -Mobile 

5 days Tuition -$130.00 
Equipment Fleetcom 
covered: Transcom II 

Ultracom 
Handhelds 

Repeaters 

3 days Tuition -$85.00 
Equipment 948/949 Repeater 
covered: 770/780 Alpha Tone 

Panels 
Johnson Repeat -A -Guard 

Citizens Radio 

5 days Tuition -$130.00 
Equipment All E. F. Johnson 
covered: manufactured CB radios 

-Duo -Scan & Mini -Scan 

BASIC TECHNICIAN SCHOOL 

Designed for one who knows electronics 
but who feels a need for a firmer founda- 
tion or who, although previously involved 
in electronics, has not been involved in 
2 -way radio before. In addition to cover- 
ing the products, the student will be re- 
freshed on the basics of circuitry, prob- 
lem analysis and test equipment usage. 
In addition, a heavy emphasis is placed 
on guided practical experience on the 
test bench to establish proper tech- 
niques. 

Land -Mobile 

10 days Tuition -$285.00 
(plus one free weekend) 
Equipment Fleetcom 
covered: Transcom II 

Ultracom 
Handhelds 

Citizens Radio 

10 days Tuition -$285.00 
(plus one free weekend) 
Equipment All E. F. Johnson 
covered: manufactured CB radios 

-Duo -Scan & Mini -Scan 

an opening in the class you plan to send 
an employee to. However, experience 
shows that the classes do fill quickly, so 
don't delay. Send company name, class 
requested and the date and number of 
employees you'd like to send, to E. F. 
Johnson company, Technical Educa- 
tion Center, Waseca, Minnesota 56093. 
A complete schedule of next year's 
classes are available from the same ad- 
dress. 

Should you write to the school for in- 
formation, please don't forget to let 
them know you read about it in Radio - 
Electronics. R -E 
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It seems that a great many people 
came to the same conclusion that we 

did here at SwTPC. The M6800 is an 

outstanding processor and makes a 

great computer - "BUT" - Not all 

computers using the M6800 pro- 
cessor are the same. May we suggest 

that you consider the following fea- 

tures when you make your choice. 

IT IS A COMPLETE 
6800 SYSTEM? 

You cannot get all of the advan- 

tages of the 6800 system with only 
the processor chip. Unless the whole 
6800 family of chips is used you can- 

not possibly get all of the versitility 
and superior performance that the 

system is capable of providing. If for 
instance the design does not use the 
MC6820 parallel and the MC6850 
serial integrated circuits for interfac- 
ing, you lose the programmable inter- 
face feature that makes it so easy to 
interconnect the computer system 
with outside devices such as termi- 
nals, printers, disks, etc. 

IS THE SOFTWARE 
COMPATABLE OR UNIQUE? 

If the design does not use the 
"Motorola" Mikbug® ROM, then the 

software and programs that will run 
on the system are probably unique to 

that particular brand of computer. 
SwTPC uses the standard Motorola 
MCM6830L7 ROM. This provides 
automatic loading and an operating 
system that is compatable with other 
systems using the standard widely 
sold Motorola evaluation set. As an 

owner of our 6800 computer system, 
you are eligible for membership in 

the Motorola Users Group. If you 
join you have access to a library of 
programs that will run on your sys- 

tem. Editor and assembler programs 
are available directly from SwTPC. 

CAN THE SYSTEM BE EXPANDED 
AT A REASONABLE COST? 

Some of the limited systems be- 

ing offered at lower prices can be 

expanded only with difficulty. Check 
the amount of memory that can be 

added and at what cost. How many 
additional interfaces can be added, if 
any. How much of the above can be 

run off of the power supply provided 
with the system? The SwTPC 6800 
can be expanded up to 16K words of 
memory in the standard cabinet and 
with the power supply provided. It 
may also be expanded up to eight 
interface (I /O) boards for external 
devices by simply plugging in the 
cards. Memory is $125.00 for each 

4,096 words of expansion and inter- 

face cards are only $35.00 for serial 

or parallel types. 

Memory expansion will be essen- 

tial if you ever intend to use a resi- 
dent assembler, or higher level lan- 

guages such as APL or BASIC on 
your system. Assembler programs 
typically require a minimum of 4,096 
words of memory and higher level 

languages require even more. 

HOW DO YOU ENTER 
AND READ DATA? 

Let's hope it is by way of a TTY, 
or video terminal. No one with a 

serious computer application would 
consider attempting to enter data 
from a switch and status light con- 
sole. These may be educational, but 
they sure aren't practical. Calculator 
keypads and digital readouts are not 
much better. There is no substitute 
for a full alphanumeric keyboard and 
terminal system display for serious 
work. 

Mikbug® is a registered trademark of 
Motorola Inc. 

EE.TI! BEIU (o) 
Computer System 

with serial interface and 2,048 Words 
of memory $450.00 

Enclosed is $450 for my SwTPC Computer Kit Send Data 

or BAC # 

or MC Ex Date 

NAME 

ADDRESS 

CITY STATE ZIP 

Southwest Technical Products Corp., Box 32040, San Antonio, Texas 78284 
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Remember when 
a good dual trace scope 
cost less than $500? 

It does again. 
Model 1471 Dual Trace Oscilloscope 
$495 

As the B &K- Precision Model 1471 rolls back the 
economic calendar, it significantly advances per- 
formance capabilities of 10MHz oscilloscopes. 
Model 1471 shares many of the performance and 
convenience features of our higher priced scopes, 
benefiting from Dynascan's position as a leading 
supplier of medium bandpass scopes. 

Deflection factor is 0.01V /cm to 20V /cm in 11 

ranges. Model 1471 has 18 calibrated sweeps - 
1 I.SEC / cm to .5SEC / cm and sweep to 200n- 
SEC/cm with 5x magnification. Regulation main- 
tains calibration accuracy from 105 to 130VAC. 
Rise time is 35nSEC. Automatic triggering is ob- 
tained on waveforms with as little as 1cm deflec- 
tion. Dual trace display mode automatically shifts 
between CHOP and ALTERNATE as sweep time 
is changed, speeding set -up. 

Front panel X -Y operation uses matched vertical 
amplifiers, preserving full calibration accuracy for 
both amplitude and phase. The intensity modula- 
tion input (Z axis) is compatible with TTL, per- 
mitting use in character display systems. and for 
time or frequency markers. Bright blue P31 phos- 
phor makes any waveform easy to see. Circuit 
board with plug connectors permit easy user main- 
tenance. BNC connectors. Operates on 117/230 - 
VAC 50 /60Hz. 

10 MHz Bandwidth - useable to 15 MHz 
Mode automatically shifts between CHOP and 
ALTERNATE as you change sweep time 
Bright blue P31 phosphor 
18 calibrated sweeps -1NSEC /cm to .5SEC /cm 
Sweep to 200nSEC /cm with 5X magnification 
Maintains calibration accuracy over 
105- 130VAC range 
Front panel X -Y operation using matched 
vertical amps 
Input grounding switches 
TV sync separators 
Check most digital logic circuitry including CMOS 

Character display applications using TTL 
Z -axis intensity modulation 
BNC connectors 

In -Stock Free Trial 
Model 1471, or any B &K- Precision oscilloscope, 
can be obtained from your local distributor -or 
call Dynascan. You'll find the scope you need in 
stock today. Write for detailed specifications. 

PRODUCTS OF DYNASCAN 
1801 W. Belle Plaine Chicago, Illinois 60613 

Circle 17 on reader service card 



Use it to access a computer 
with a sound input, and 
with the optional plug -in 
memory, it can 
automatically dial a 7 -digit 
telephone number. 

Build 
This 

P001(01 
by CHARLES EDWARDS 

THE POCKET DATA TERMINAL IS A HAND - 
sized unit that produces all the 16 digits 
of the standard Touch -Tone* format. It 
generates, with a crystal controlled LSI 
integrated circuit, the eight Touch -Tone 
frequencies used by the telephone com- 
pany. They are used, two frequencies at 
a time, to identify which one of 16 but- 
tons (four more than on a standard 
Touch -Tone telephone) is being pressed. 

Its uses as a telephone dialer or control 
unit are many -only a few of them can 
be described here. With the Auto -Dial 
plug -in memory -to be described next 
month -it can be used to dial any 7 -digit 
telephone number automatically in less 
than one second, at the touch of a button. 
As more computers are adapted to sound 

Trademark of American Telephone 
and Telegraph Co. 

D ata Ter 
input, it will become more useful as a 
means of computer access. (To operate as 
a true data terminal, the computer with 
which it is working must be equipped with 
a Synthetic Voice Generating Interface. 
These are around in only limited numbers 
today, so the PDT's main use along that 
line is in the future.) 

The device does have many other uses 
that make it extremely valuable today. 
You can use it to dial any number (your 
telephone answering service for example) 
that you call frequently or in a hurry. If 
you are working with a computer that has 
to be dialed up every time you use the ter- 
minal, program the computer's number 
into the PDT's Auto -Dial memory to save 
time and distraction. 

Give one to your elderly parents or 
grandparents so that in an emergency they 
can just hold it to the phone and call you 
without dialing, eliminating the possibility 

m mai 
of a wrong number. (Make sure you try 
this ahead of time because not all phone 
lines are equipped to handle Touch -Tone 
dialing signals.) Older people whose eye- 
sight may be poor and manual dexter- 
ity low will find it convenient and useful. 
Persons subject to heart attacks, strokes, 
epileptic seizures, etc., may find a PDT 
with the doctor's number programmed 
into it a life saver. (Tape a dime to the 
back of the unit for use in a phone booth.) 

A store clerk could keep a Data Termi- 
nal handy, programmed with the number 
of the police department, to use in case of 
a holdup or similar emergency. The bur- 
glar alarm in your house or business can 
be connected to activate the PDT and call 
the police automatically. 

Even without the Pocket Data Termi- 
nal's Auto -Dial option, the unit is handy 
to have around as a Touch -Tone genera- 
tor. You can use it for a wide variety of 
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applications, for instance, as an automatic 
and unduplicatable door key. Mount a 
small microphone at the point of entry 
and decode a series of tones to unlock the 
door. With proper decoders, the PDT can 
be used to operate a relay for almost any 
purpose. An example: to generate control 
tones to program a tape to control several 
slide projectors. Press 1, then press # to 
turn on a projector; press 2, then # to turn 
on projector 2. Press 1 then press * to turn 
off projector 2, etc. 

Amateur radio operators will find it use- 
ful for controlling mountain -top repeaters. 

MEMORY BOARD 4787 

NOTES. 

1 ALL DIODES EXCEPT D5 ARE 1N4148 

A series of tones from the keyboard could 
be used for repeater entry and for any 
function, from turning AC power on and 
off to switching antennas. 

Besides the more obvious uses and re- 
mote control possibilities, an interesting 
case came up in the author's home. The 
Touch -Tone telephone quit working; it 
would receive calls OK but would not 
generate tones to dial out with. It took the 
phone company a week to get to the prob- 
lem. In the meantime we dialed out with- 
out difficulty with the PDT, held to the 
handset microphone. 

2. DIODES SHOWN TO AUTO.DIAL TELEPHONE NO. 123 -4567 

L2 

L3 

L4 

H1 

H2 

H3 

H4 

L-_ 

1 2 3 - 4 5 6 7 

f t 

MAINFRAME BOARD =789 

How it works 
The Pocket Data Terminal (Fig. 1) 

consists of a two-of -eight coded keyboard, 
which drives the MOS Touch -Tone gen- 
erating chip, ICI. 

The output of IC I goes to an audio am- 
plifier, consisting of Q1 and Q2 (Fig. 2) 
which drive a small speaker. The two -of- 
eight code from the keyboard determines 
the divider mode of the programmable di- 
viders in the tone generator chip. The on- 
chip oscillator is crystal controlled, gen- 
erating very stable frequencies, accurate 
to ± 1/2%; well within the specification of 
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FIG. 2- POCKET DATA TERMINAL contains five IC's and three double -sided circuit boards. 
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FIG. 1- POCKET DATA TERMINAL uses a MOS Touch -Tone frequency generator IC. 

± 1.5% of most Touch -Tone receivers, 
including those used at the telephone com- 
pany's main offices. 

On the Auto -Dial option (board No. 
788, Fig. 2) IC2, a 555 oscilator, is set to 

operate as a system clock with its fre- 
quency set by selecting R5. The output of 
1C2 clocks the input of 1C3, a 4 -bit binary - 
to- binary -coded decimal (BCD) output 
counter. The four -line 13CD outputs of 

All resistors are 1/4 watt, 10% unless 
noted 

R1 -15 megohms 
R2, R3, R4, R6 -1,000 ohms 
R5 -1 megohm, 5% 
R6 -1,000 ohms 

C1- .068 of monolithic 
C2 -1 µF, 10 V electrolytic 

ICI -TT -1001 Touch -Tone* Frequency 
Generator Integrated Circuit available 
for $11.00 postpaid within USA from: 
Tel -Tek Electronics P. O. Box 562, 
Belmont, California 94002. Order Part 
TT -1001. 

IC2 -555 timer 
IC3 -7493 TTL 
IC4 -74154 TTL 
IC5 -78L05 Regulator 

D1, D2, D3, D4, D6-D19-1N 4148 
D5-1N753 6.2 V. Zener diode, 
Q1, Q2-2N3565 

XTAL -1.00 MHz Quartz crystal 
MISC -pins, sockets, 9V alkaline battery, 

battery connector, speaker, PC boards, 
plastic case with keyboard, wire, 
solder 

'Trademark of American Telephone and 
Telegraph Co. 

The following parts may be ordered from: 
Executive Devices, 740 South Locan Ave- 
nue, Fresno, California 93727. 
PC- 789 -Mainframe PC Board. Drilled 

epoxy -glass with plated- through holes. 
$5.95 postpaid within USA. 

PC- 788- Auto -Dial PC Board. Drilled 
epoxy -glass with plated 'through holes. 
$5.95 postpaid within USA. 

PC- 787- Memory PC Board. Drilled 
epoxy -glass with plated- through holes. 
$5.95 postpaid within USA. 

CA- 700 - Plastic Case for Pocket Data 
Terminal, including keyboard buttons 
and hardware. $7.95 postpaid within 
USA. 

PDT -700K -Kit of all parts for basic 
Pocket Data Terminal. Includes all 
parts, TT -1001, IC, PC Board, speaker, 
XTAL, case and keyboard (less bat- 
tery). Does not include any parts for 
Auto -Dial or Memory options. $39.95 
postpaid within USA. 

PDT -700 -Above basic Pocket Data Ter- 
minal assembled and tested (less bat- 
tery). $49.94 postpaid within USA. 

ADO -700K -Kit of all parts for Auto -Dial 
option. Includes all parts, all IC's, PC 
board, smaller speaker, push button 
switches, pins and sockets. Does not 
include any parts for Memory board 
(required, see below). $24.95 postpaid 
within USA. 

ADO -700 -Above Auto -Dial option as- 
sembled and tested. $34.95 postpaid 
within USA. 

MEM -700K -Kit of parts for Memory 
board. Includes PC board, pins for in- 
terconnection, all diodes. $6.95 post- 
paid within USA. 

MEM- 700 -Above Memory board and 
programed for any 7 -digit number. 
$9.95 postpaid within USA. 

PDT -1000K -Kit of all parts and PC 
boards for basic Pocket Data Terminal 
including all parts and PC boards for 
Memory options (less battery). $69.96 
postpaid within USA. 

PDT -1000 -Assembled basic Pocket Data 
Terminal including assembled Auto - 
Dial option and Memory option pre - 
programed to any 7 -digit number 
(specify with order) (less battery). 
$89.95 postpaid within USA. 

181 -423 -Heavy duty sewn -edge carrying 
case with belt loop. $5.95 postpaid 
within USA. 

(California residents add sales tax) 

9V BATT 

COMPONENT PLACEMENT for the main- 
frame circuit board. 
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COMPONENT PLACEMENT for the Auto -Dial 
circuit board. 

1C3 go to the inputs of IC4, a BCD to one - 
of-16 decoder. The outputs of IC4 go low 
one at a time, starting with pin I, as the 
BCD information on the input of 1C4 as- 
cends in BCD value. 

Only every other output of IC4 is used, 
which provides the required interdigit 
timing period. This is equal to the tone -on 
time, regardless of the frequency of 1C2, 
the clock generator. IC2's frequency 
should he set so each output of 1C4 is low 
for a period of a minimum of 40 milli- 
seconds and could be typically set for 60- 
70 ms. At 70 ms, a complete 7 -digit tele- 
phone number will still be outputed in 
less than one second. 

Outputs I, 2. and 3 of IC4 are tied to- 
gether to provide a 180 to 240 -ms first digit 
to make sure that a radio transmitter is up 
to full output when using the Pocket Data 
Terminal with a two -way radio. If a 40 to 
70 -ms long first digit is desired, simply cut 
the trace from pin 2 to 3 of IC4. 

The outputs of IC4 are routed through 
board No. 3, the Memory plug -in card. 
The position of the diodes on the Memory 
card determine which of the two-of -eight 
inputs to the Touch -Tone generator chip 
ICI will he pulled low in what order. ICI 
is available for $ 1 1.00 postpaid within 
IJSA from Tel -Tek Electronics, P. O. Box 
S62, Belmont. California 94002. Order 
part No. TT -1001. (Refer to Part Two 
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next month for information on program- 
ming the Memory card.) 

Switch SI (Auto-Dial) is pressed and 
held during auto -dialing and supplies +5 
volts to IC2, IC3 and IC4 via IC5, a 9V 
to 5V regulator. Switch S2 (volume 
boost) is used either during Auto -Dial or 
keyboard operation to boost the audio 
output level when required.. 

How to use it 
Simply hold the Pocket Data Terminal 

up to the telephone or two -way radio mi- 
crophone. To start the Auto -Dial, press 
the right button on top and hold it down; 
then press the left button and hold it down 
until the Auto -Dial has finished dialing 
(within one second it will have outputed 
all seven digits stored in memory). To use 
the keyboard for control or data entry 
purposes it is only necessary to press each 
button as required. Press firmly and listen 
to the tones produced as you use the key- 
board. 

If the data are not being received at the 
other end of the phone line, the level be- 
ing transmitted may be low; check for 
maximum acoustic coupling to the micro- 
phone; be sure the nickel -plated eyelet on 
the rear of the Pocket Data Terminal is 
centered on and is in good contact with 
the handset microphone; be sure the unit 
is parallel with and flat against the micro- 
phone. If more audio level is required be- 
cause of a bad or noisy telephone line, 
simply hold down the top right button 
while using the keyboard. This gives a 
boost in audio level output. No on-off 
switch is required, because there is no bat- 
tery drain when no tones are being gen- 
erated. The unit will work with any 
Touch -Tone telephone or any dial -type 
telephone that is connected on a Touch - 
Tone telephone line. 

Because of the compactness of the unit 
and the fact that the keyboard contacts are 
etched into the main frame PC board, and 
since making double -sided plated- through 
holes is beyond the capabilities of most 
home constructors, it is recommended that 
the unit be built using only pre- fabricated 
PC boards. A set of PC boards, as well as 
a complete set of parts, is available from 
Executive Devices, 740 South Locan Ave- 
nue, Fresno, CA 93727. See the Parts List 
for information on ordering complete kits 
or parts or assembled units. 

Next Month: Detailed construction in- 
formation -how to build the plug -in Auto - 
Dial option that enables the Pocket Data 
Terminal to remember and automatically 
dial a 7 -digit telephone in less than one 
second at the touch of a button. 

NO DC VOLTAGE 
I can't get any DC voltage on the 

plate of the video amplifier tube in this 
Bradford CHAT-89243. Nothing on 
the picture tube cathodes either. -S.E. 

Its probably an open winding in the 
"service transformer" that feeds DC to 
both the video output plate and the pic- 
ture -tube cathodes. Check this. If it is 
open, you can get an exact duplicate 
from the J.W. Miller Co. Something 
like their no. 7600 or no. 7602 ought 
to do very well. 



JOHNSON Messenger 130A 

CB Equipment 
Roundup 

PACE Sidetalk 1000B 

by HERB FRIEDMAN 

GOOD TIMES OR BAD, IF YOU HAVE A PROD - 
uct that most everyone wants or needs- 
like the proverbial mousetrap -you have a 
hot item. Citizens band has proven, in just 
the last few months, to be the better 
mousetrap the electronics industry needed. 
With color TV sales way down and hi -fi 
equipment just sitting on shelves waiting 
for customers, the CB sales have kept 
many a store in business, not to forget a 
manufacturer or two. Fact is, some CB 
manufacturers are running six months be- 
hind in deliveries; in some parts of the 
country you go on a waiting list to get a 
specific type of mobile antenna, and some 
"hot" transceivers are just about unavail- 
able if you don't have good relations with 
a local distributor. 

What brought about the sudden surge 
in CB sales is a whole separate story con- 
cerning license fees, court decisions, un- 
believable stupidity by the EIA regarding 
Class -E service, an insane FCC restructur- 
ing proposal for Class -D service, and the 
realization by many that it was now or 
never for them and CB -with or without 
a license. All these factors came together 
at the same time and when the smoke 
cleared, a whole new CB market emerged; 
a thundering herd rushing for CB licenses 
at the rate of 100,000+ applications a 
month. 

Equipment 
I here are so many people buying CB 

transceivers that the industry, which was 
moving towards the high- ticket "gold 
plated specials ", has turned on a dime and 
settled on a more or less average price 
range of about $150 to $200, and most of 
the new equipment falls into this price 
range. 

New features and new performance 
to meet the increased demand for CB. 

Of course, not everyone is producing 
two or three models for the "average price 
range ". There are many lines from well 
known brands that range from basic 
budget -models with not too much in the 
way of features and performance to high - 
performance SSB /AM models with sev- 
eral steps in between. For example, 
Pearce- Simpson goes from a Pussycat 23 
at $170.95 to the deluxe Guardian 23 at 
$379.95 in five steps -adding performance 
and features at each step. E. F. Johnson, 
Cobra (Dynascan), Lafayette and Radio 
Shack are just a few of other well known 
brands that offer progressively upgraded 
transceivers. And when you start to search 
for unusual features such as a modulation 
meter, or microphone gain control, you'll 
find other broadly -based feature /perfor- 
mance lines from Midland, Courier and 
Teaberry. 

But if you look at both the broad lines, 
and the transceivers from manufacturers 
with just two or three models, you'll find 
most of what's available falls in the "aver- 
age" $ 150 to $200 price range; and much 
of the performance will be similar. In 
many instances the price differential rep- 
resents operating convenience features. In 
the "average" price range the models ap- 
pear to be built on a basic package: a 23- 
channel transceiver with volume and 
squelch controls and moderate receiver 
selectivity. Generally, the only "extra" 
feature is a remote speaker jack. 

As the model is upgraded, any or all of 
the following features might be added to 
the basic package: A PA speaker output 
and selector switch, a noise blanker, an 
S /RF- output meter, a tone control, a 
modulation meter, a microphone gain con- 
trol, a speech compressor (talk power 

PEARCE -SIMPSON Cougar 23B 

CRAIG model 4104 

booster), etc., etc., etc. Rarely will you 
find one model with all possible features, 
but most of the standard brands will have 
at least one specific model with those fea- 
tures you consider most important. In ad- 
dition to the previously mentioned brands, 
"average" priced models are also avail- 
able from such well -known labels as E. F. 
Johnson, Royce, Pathcom, Browning, Hy- 
Gain, Robyn and Pace. And it seems that 
almost weekly a whole host of new brands 
and labels appear on the CB market. 

The Johnnie -come -latelies are primarily 
in the "average" price area for that's where 
most of the sales are: few enter the low 
cost budget priced range close to $100 or 
the higher priced specialty and SSB /AM 
market. It's sort of like the early days of 
auto stereo tape players where every dealer 
stocked the best profit item for a given 
time: few gave any thought to repair 
parts for these here -today- gone -tomorrow 
brands. If it had the right "average" price 
it could be sold. CB is much like that to- 
day, and often you'll find an unknown 
"average" priced transceiver offers less 
performance and features than that of a 
similarly priced well known model. 
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It is presently impossible to state that 
so -many dollars will purchase so -much 
performance and this -many features. The 
market just doesn't work that way any- 
more. In the "average" price range of 
about $150 to $200 there are many con- 
venience trade -offs to make a particular 
feature available at a popular price. For 
example, and we are now talking quality 
equipment in terms of electrical perfor- 
mance- receiver sensitivity, selectivity, 
RF power output, etc. -the same amount 
of money might purchase a true RF noise 
blanker in one model (for those with real 
bad impulse noise problems), a modula- 
tion meter and microphone gain control 
in another model, or an S /RF- output/ 
SWR meter in yet a third model. Of 
course, it is possible to get one model with 
all these features, but not for the "aver- 
age" price. In short, within a given price 
range and a given level of electrical per- 
formance, the average CB'er can find a 
transceiver having only those features he 
needs. 

If you look at some of the features now 
offered in moderate priced equipment, you 
wonder how it was done, for many of the 
now generally available features were for- 
mally found only in the most highest 
priced models. The secret to success was in 
cutting costs on circuits through new tech- 
nologies so user- desired features could be 
offered at moderate prices with no essen- 
tial change in performance. For example, 
crystal synthesizers usually require two re- 
ceiving mixers, thereby providing double 
conversion. Lafayette, however, now uses 
a simple diode for the second mixer, and 
the substantial savings in circuit compo- 
nents and assembly has helped keep the 
cost of this year's full- feature models down 
at last year's levels. 

On the other hand, many solid -state 
transceivers have suffered from cross - 
modulation caused by very strong received 
signals. Normally, the cross -modulation is 
caused by the protection diodes on the in- 
put to the RF amplifier. The problem can 
be alleviated by a more expensive FET 
front -end design, but a less expensive way 
to avoid the problem is a distant -local 
switch such as used by Robyn. Where the 
user wants to avoid throwing a switch 
there are new overload- immune FET 
front -ends such as used in Courier's Red - 
ball transceiver. In fact, with the prolifera- 
tion of CB into almost every other street 
the overload and cross -modulation by 
"down- the -block" signals can only get 
worse and we can expect to see more FET 
front -ends as new transceiver models are 
introduced later this year. 

Above the approximate $200 price level 
we start to get some new features and 
performance- oriented circuits that we 
used to expect only on the highest priced 
lines. For example, E. F. Johnson now 
has a model with a string of LED lamps 
substituting for an S/ RF-output meter 
(the lights are easier to "read" in a car); 
six LED's indicate the received signal 
strength to 20- over -S9 and RF- output on 
an 0 to 5 scale. Even further above $200, 
Johnson has a new transceiver with cas- 
caded crystal filters for steep -skirt razor - 
sharp selectivity, as well as an RF -side- 
chain type of noise blanker such as 
Lafayette uses in their top -of- the -line AM 
transceivers. 

At the $200 price level we also start to 

KRIS model XL -23 
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see many features desired by hobbyists - 
and remember, the latest CB rules permit 
hobby -type operations. While the S/ RF 
meter is just about standard on most trans- 
ceivers priced from $150 up, more models, 
such as the Teaberry T- Control, now also 
provide SWR metering while Cobra and 
Pearce -Simpson have added models with 
independent modulation meters. 

For special public service monitoring 
applications, there are still a few trans- 
ceivers with dual -receive capability, such 
as Lafayette's Telsat 925, that monitors 
Channel -9 while you work a different 
channel. A signal appearing on Channel -9 
will over -ride the received signal or indi- 
cate its presence by a panel lamp. 

A feature for both the public service and 
hobbyist CB'er is the normally open and 
closed transmit /receive relay accessory 
contacts on the Kriss model XL -23 trans- 

ceiver. These contacts can be used to 
switch accessory equipment, signal de- 
vices, etc. through the microphone's push - 
to -talk switch. The XL -23 also has con- 
nections for a remote signal strength 
indicator (S- meter, etc.). 

For the CB'er active in rescue or com- 
munity service, there's the Craig model 
4102 with a quick release mobile mount 
having automatic make /break terminals 
for remote and PA speakers. 

Another specialized rig is Midland's 
model 13 -861: a complete 23- channel 
mini -sized mobile having a leather case 
with built in battery compartment and an 
accessory telescopic antenna. Basically, 
the complete unit is a high powered 
walkie- talkie, but a mobile bracket allows 
the unit to be quickly secured with the 
usual two screws under a car or truck's 
dash. Plug in the power and antenna con- 



PANASONIC model CR -B1717 

nectors and the walkie- talkie becomes a 
standard mobile rig. If you have no need 
for a faster -than -the -eye- can -follow mo- 
bile to portable conversion, the unit can 
be removed from its case and used as a 
straight mobile. 

The mobile telephone appearance pio- 
neered by Johnson has really caught on 
and you'll find other mobilephone rigs in 
the Lafayette and Radio Shack lines. Also, 
E. F. Johnson has added an executive - 
phone styled base station. 

In many instances you'll ask "Where 
have I seen that rig before ? ", for several 
brands use the quality mobile model as the 
basic base- station unit. They simply install 
the mobile in a new and larger cabinet 
containing a line- powered DC source, and 
perhaps a digital clock. PAL Electronics 
carries this idea one step further with their 
Roadrunner 23 by providing a cabinet 
with forward facing speakers that plug into 
the basic mobile package. 

REGENCY Micro -corn 
u12 

REGENCY Micro -corn 
24s 

An attractive idea, particularly for the 
boating enthusiast, is the PACE model 
CB -145, a 23- channel CB transceiver with 
a built in weather monitor for the two 
national weather frequencies. 

With the exception of the "gold- plated/ 
high -performance" transceivers and trans- 
mitter- receiver systems such as the Tram 
model D201 and Browning Eagle, most 
AM /SSB transceivers range in price from 
about $250 to $500. At the lower end of 
the price scale are the no- frills /no extra 
feature mobile models such as the Lafay- 
ette Telsat SSB -75, though the typical 
SSB /AM model with the most common 
features such as an S /RF- output meter go 
for somewhat more than $300. When you 
get to the feature and performance packed 
base station SSB /AM models, figure 
you're in the $500 class, but this kind of 
money gets you a Pearce -Simpson Simba 
SSB that features everything from variable 
microphone gain to a desk mike. 

For those who dig high styling -clocks, 
meters, and a space -age appearance -com- 
bined with high performance SSB /AM, 
there's the Cobra equipment; while Sil- 
tronix, Tram, Browning, and Johnson, 
among others, still specialize in high per- 
formance SSB /AM equipment that can 
take an endless pounding on highway 
chuck holes. 

Finally, we must acknowledge that CB 
has moved into the area of general inter- 
est, where it can be simply another feature 
in some form of "electronic entertainment 
center ". We already find CB equipment 
sharing the same shelf space as hi -fi sys- 
tems in many audio showrooms; and a 
substantial number of "auto sound shops" 
specializing in mobile tape player sales 
and installation now stock and install CB 
transceivers. To carry it to the final con- 

MIDLAND model 13 -861 

elusion, the Xtal model XCB -28 has tied 
it all together with a combination AM/ 
FM /FM stereo /8- track /23- channel CB 
"entertainment /communications center 
priced somewhat under $300. Other com- 
panies have announced similar applica- 
tions such as cassette /CB, AM /FM /CB 
and 8- track /CB, but as of the time this 
article is being prepared the Xtal model 
XCB -28 appears to be the only multi- 
purpose model actually available. 

Future 
Whether it's simply a renewal of inter- 

est in CB, or old timers upgrading their 
stations to beat possible restructuring of 
Class -D CB, the fact of the matter is CB 
is the hottest thing going in consumer 
electronics. A conservative estimate is a 
million legitimate new licenses in the next 
12 months, and an untold number of un- 
licensed operators; and each single CB'er 
represents a minimum of one transceiver 
purchase. With a market of this size, you 
can expect to see new models with new 
features and new technology appearing 
monthly, or even weekly. R -E 
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What are your opportunities 
in the electronics field? 

Here are some eye opening 
facts from ET!. 
Q. 
A. 

What about the 
job market in 
electronics ? 

It's good. In fact, it 
seems to be one of 
the few fields that 

stays relatively steady in bad 
times. Today, for example, 
estimates indicate that several 
thousand jobs will be opening 
up for electronics technicians 
each year, for years to come. 
One reason for this is the fact 
that electronics are the basis 
of almost all communications, 
and this is a communications - 
oriented nation. 

Q. 
A. 

What kind of jobs 
are you talking 
about ? 

For example, there 
are jobs available in 
electronic /industrial 

automation, electronic equip- 

ment repair and servicing, in 
the broadcast and radio tele- 
phone communications field, at 
airports, and even in medicine 
and in hospitals, where elec- 
tronics is rapidly increasing 
in importance. And there are 
hundreds of other jobs open- 
ing up as electronics continues 
to make great strides, in new 
ideas and developments. 

It's a growing field, and you 
can grow with it through 
Electronics Technical Institute. 

QCan such a 
complicated subject 
as electronics be 

successfully taught by the 
home -study method ? 

Of course it can. ETI 
has proven that 
beyond a shadow of 

a doubt. Our graduates are 
working in practically every 
phase of electronics. This is 
largely due to the kind of 
instruction provided by ETI. 

For example, while learning 
the Fundamentals of Elec- 
tronics, the student advances 
rapidly through the use of an 
exclusive teaching system 
called Autotext. And through- 
out all courses the student is 
thoroughly monitored and 
carefully guided by a licensed 
instructor, whose professional 
and personal interest is to see 
that he masters every bit of 
information presented to him. 
Of course, we must give a lot 
of the credit to our students 
themselves. They know that no 
matter how good the instructor 
may be, they have to make it 
work. So most of them apply 
themselves diligently, and they 
find the more they learn, the 
more they want to learn. 

QBut I have a job, 
and as much as I 

would like to get 
into electronics, I can't 
afford to take time off. How 
do I get around that ? 



AYou don't have to 
take time off from 
your job. You study 

at home, in your free time. 
We do advise, however, that 
you set aside a certain time for 
your study schedule and stick 
to it, even if it's only a couple 
of hours a day. The beauty of 
the ETI way of learning is that 
you work at your own pace, 
making sure you've completed 
your assignment thoroughly 
and completely. We think 
you'll find, as you go along, 
that learning the ETI way 
can be fun. 

How do my 
assignments come 
to me ? 

AThey are sent to you 
one at a time. You 
work on each in the 

comfort of your home, at a 
pace that is comfortable and 
convenient to you. If you feel 
you need more time, you can 
go back over the material until 
you've mastered every point 
of information. Then you take 
a brief exam, which helps you 
to fix the information even 
more firmly in your mind. This 
exam is mailed back to ETI, 
where your instructor reviews 
it, and makes comments and 
suggestions that will be particu- 
larly valuable when you take 
up your next assignment. 

How long does all 
this take ? 

AIf your instructor 
receives your exami- 
nation in the morn- 

ing, in most cases he will have 
graded it, added his comments 
and have it on the way back to 
you that same afternoon. 
Service like this helps speed 
up your learning process - 
keeps your interest high -and 
puts you closer to your goal, 
the coveted ETI diploma. 

QBut I was never 
very big on books 
and study. I like to 

work with my hands. 

AWith your ETI 
course, you'll get 
plenty of work with 

your hands. In fact, the ETI 
system of teaching combines 
hands -on work with study, so 
that you actually learn by 
doing. As you move along 
developing your technical 
knowledge, you will use, in 
many phases, specially devel- 
oped Project Kits. So you apply 
your knowledge in logical, 
hands -on sequences, from the 
first step through completion 
of basic units. 

QIt all sounds very 
interesting and 
inviting. But I 

wouldn't want to commit 
myself before knowing 
more. 

Get all the facts. It's 
your future, and it's 
important. There's 
no obligation of any 
kind. Send for your 
exciting free Career 
Book today! 

AWe wouldn't want 
you to. In fact, we 
insist that you check 

it out first. All you do is fill 
out the card or coupon and 
mail it to us. We'll send you a 
colorful new 48 -page ETI 
Career Book that will give you 
the facts and the many oppor- 
tunities ETI can open up for 
you. If you like electronics, 
you'll enjoy reading this 
book. 

Q 
Do I obligate myself 
in any way by 
sending for your book? 

AAbsolutely not. The 
ETI Career Book is 
free, and it involves 

no responsibility on your part, 
nor will a salesman call on you. 
All we want to do is to be sure 
you have all the facts about 
ETI and what it can mean to 
your future. And you can get 
these facts and complete infor- 
mation about ETI's 16 differ- 
ent courses and programs in 
electronics by filling out and 
mailing the card or coupon to 
us today. We'll send you ETI's 
Career Book by return mail. 
We think it will be a real 
eye- opener for you. 
Mail the card or coupon 
today. 

Electronics 
Technical Institute 

Division of Technical Home Study Schools - - - - -=====1 
Electronics "technical Institute Dept. 2- 479 -016 
Little Falls, New Jersey 07424 
ID Send my free Career Book! 

Tell me how I can get ahead in Electronics through ETI. 
I've checked the fields of special interest to me. 
TV /Audio 
Servicing 
Black & White 
Color 
Solid State 
CATV 
Closed Circuit 
Video Recorders 
Radio 
Hi -Fi Stereo 

Computers 
Digital Electronics 
Computer Technology 
Computer 

Programming 

Communications 
FCC License 
Aircraft 
Marine 
Mobile Two -Way 
Microwave 

Check here for Veteran information. 

I Name 
(please print) 

Business and 
Engineering 
Electronics 

Fundamentals 
Electronics Drafting 
Industrial Electronics 
Advanced Electronics 
Industrial 
Instrumentation 

Electronics Technology 
Medical Electronics 

1 

1 

IAddress 

Ltty MI Ell 

Circle 18 on reader service card 

St,te 
1.1 M. 

Zip 
1. 
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Radio -Electronics 0 : 

Tests Marantz Model CD -4006 

1 

by LEN FELDMAN 
CONTRIBUTING HI -FI EDITOR 

WHILE MANY QUADRIPHONIC RECEIVERS 
marketed in the last year or two include 
built -in demodulators for playing CD -4 
quadradiscs, Marantz's line of 4- channel 
receivers are supplied without this circuitry 
(See test report of Marantz 4400 re- 
ceiver). Accordingly, that company of- 
fers an add-on CD -4 demodulator that 
will work with any 4- channel receiver or 
amplifier that is equipped with discrete in- 
puts (such as Aux) for all four channels 
of a quadriphonic receiver. A front panel 
view of the demodulator is in Fig. 1. Be- 
sides the power ON /OFF pushbutton, there 
is a pushbutton selector switch that 
chooses 2- channel or automatic 4- channel 
operation and a centrally located push- 
button that selects PHONO or Aux opera- 
tion. The reason for this choice of program 
sources will be explained when we exam- 
ine the rear panel. A tiny light at the up- 
per right of the panel becomes illuminated 
whenever a CD -4 record is being played. 

The rear panel, shown in Fig. 2 has the 

expected pair of phono inputs and four 
jacks for the demodulated 4- channel out- 
puts. In addition, there are four jacks for 
connecting any high -level 4- channel pro- 
gram source (such as tape, or even the 
decoded outputs of a separate matrix de- 
coder). In this way, if your receiver has 

only one quartet of AUX (high level) in- 
puts that must now be used for the CD- 
400B's outputs, the AUX input is repeated 
on this unit and selected by the previously 
mentioned front panel pushbutton switch. 

There is also a pair of jacks labelled "di- 
rect output" and a slide switch that con- 
nects these jacks to the phono inputs with- 
out going through any of the electronics of 
the unit. These might be used to connect 
from your cartridge directly to a matrix 
decoder, for example, since CD -4 car- 
tridges will work just fine with either stereo 
or matrixed 4- channel discs. The switch 
must be left in the "off" position when us- 
ing the CD-400B for its primary purpose, 
the demodulation of discrete 4- channel 
discs, so it does not load down the CD -4 
cartridge with the extra cable capacitance 
that would result if these additional con- 
nections are made. A pair of separation 
controls (which are adjusted during initial 
set -up to match the characteristics of a 

3 

particular cartridge) and a chassis ground 
terminal complete the back panel layout. 

Figure 3 shows the internal circuitry of 
the demodulator, which is contained on a 
single circuit board that occupies the en- 
tire surface dimensions of the unit. The 

MANUFACTURERS SPECIFICATIONS: 
SUM SIGNAL 
Frequency Response: RIAA ±1 dB from 40 Hz to 12 kHz. Total Harmonic Distortion at 
1 kHz 0.1 %. Input Impedance: 100,000 ohms. Output Impedance: 5,000 ohms. 

DIFFERENCE SIGNAL 
Total Harmonic Distortion at 1 kHz: 1.0 %. Signal -to -Noise Level: -60 dB. Muting Level: 
-68 dB. Input level for =4 kHz lock -in range: -53 dB. Channel separation: Greater than 
20 dB. 

GENERAL SPECIFICATIONS 
Power Requirements: 120 VAC, 50/60 Hz, 10 watts. Dimensions: 814" wide >' 4" high X 

12- 11/16" deep. Net weight: 5.9 lbs. Suggested retail price: $139 95. 

small power transformer is mounted on 
the metal flanges of the chassis, rather than 
on the printed- circuit module. A block 
diagram of the CD -400B is in Fig. 4, illus- 
trating signal paths for the left composite 
channel only. The phono cartridge signal 
is equalized (low frequency only) by 
block "A ", amplified and passed on to the 
main and sub -channel systems. Low -pass 
filter ( B) attenuates sub -channel frequen- 
cies and, bias separation adjust control 
(C) sends the main -channel signal to am- 
plifier (D). 

High -pass filter (E) passes only fre- 
quencies above 15 kHz on to the phase - 
lock -loop detection circuit (a single IC) 
that demodulates the FM difference signal 
(front minus back). Signals from the PLL 
circuit (F) also pass through a band -pass 
filter (G) that permits only 30 -kHz signals 
to be amplified. Lock range control (H) 
alters the gain of the phase -lock -loop cir- 
cuit to accommodate different levels of 30- 
kHz signals and the signal rectified at (H) 
also operates a Schmitt trigger circuit that 
turns on and off the muting and indicator 
lamp circuits. 

Low -pass filter (K) eliminates any 
residual 30 kHz components. The block 
labelled FM /PM equalizer restores the 
preemphasis characteristics of the sub - 
channel audio signal for flat frequency 
response reproduction. Several of the ad- 
ditional blocks shown have to do with the 
ANRS circuit that is an inherent part of 
the CD -4 disc system. Much like other 
frequency /level dependent noise reduction 
systems, ANRS is a variable gain system 
which depends upon signal level and fre- 
quency content of program material. 
Matrixing of the sum -signal and recovered 
difference signal takes place in block (T) 
to produce separate front and back audio 
signals. 

Laboratory Measurements 
Without having available the equivalent 

of a CD-4 "encoder" (used to make CD-4 
discs in the first place), there are only two 
types of measurements that can be made 
for a CD -4 demodulator. You can use any 
of the several test records made available 
for this purpose. But in doing so you are 
limited by the performance characteristics 
of the CD -4 cartridge used in making the 
tests. You can also "create" fixed differ- 
ence signals, consisting of frequency mod- 
ulated 30 -kHz carriers, using an SCA 
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( subsidiary communications authoriza- 
tion) signal generator such as is used in 
transmitting background music over the 
cub- carrier facilities of FM radio stations. 
While such SCA generators are generally 
designed to operate at either 42 kHz or 67 
kHz, it is no great problem to alter cir- 
cuit constants so that the "carrier" fre- 
quency is shifted to the required 30 kHz. 

In our lab tests, we used some of both 
techniques. For separation measurements, 
we used several of the 7 -inch discs that 

are supplied with most demodulators. 
They are cut by JVC and are intended to 
help you set up your CD -4 playback sys- 
tem through audible tests alone. By meter- 
ing the outputs of each channel we were 
able to measure 26 dB of separation from 
front -left to front -right channels, and just 
over 20 dB from either front channel to its 
corresponding back channel, using a Bang 
and Olufsen Model MMC -6000 cartridge. 

Standard FM deviation for the differ- 
ence signal stated by the manufacturer is 

RADIO -ELECTRONICS PRODUCT TEST REPORT 

t.1anufacturer: Marantz 

OVERALL PRODUCT ANALYSIS 

Retail Price 
Price Category 
Price /Performance Ratio 
Styling and Appearance 
Sound Quality 
Mechanical Performance 

$139.95 
Medium 

Very good 
Excellent 

Good 
Very good 

Model: CD -400B 

Comments: The final judgment regarding the effectiveness of any accessory product 
such as a CD -4 add -on demodulator must be made on the basis of listening 
tests. Unfortunately, early reaction to CD-4 discs generally was negative not 
so much because the discs were that bad or that noisy, but rather because 
the first generation of CD-4 demodulators offered to the public were not 
capable of demodulating the complex signal contained in the grooves of 
these records in a satisfactory manner. The Marantz CD -400B is definitely a 
"second generation" design, and as such, we found it capable of demodu- 
lating CD -4 records (both older releases and newer ones) in a manner which 
does justice to the complex CD -4 format. The use of phase -lock -loop cir- 
cuitry makes the difference, and, while it does add to the overall cost of the 
demodulator it is well worth the difference. Adjustment of the unit was simple 
and took just a few moments with the test record supplied. Only separation 
adjustments need be made by the user, since the carrier level adjustments 
are internal and factory pre -set. 

With its seven IC's, ten transistors, two FET's, sixteen diodes and literally 
hundreds of resistors, capacitors, chokes and miscellaneous parts, it is easy 
to understand why a demodulator of this advanced design would be difficult 
to "build -In" to an all in one receiver. As a separate CD -4 demodulator, the 
Marantz CD -400B is one of the best we have tested. 

I.3 -kHz deviation of 30 kHz by a 1 -kHz 
signal. Under these conditions, output 
level (using only a "difference" signal was 
appibximately 100 mV and THD at I kHz 
measured 0.5 %. Using a "sum" signal, 
THD was much lower, measuring only 
0.07% for the same equivalent output 
level. Again, using a sum signal only, fre- 
quency response of the system was within 
1 dB of RIAA from 20 Hz to IO kHz, roll- 
ing off to -3 dB at around 14.5 kHz. Re- 
sponse of a difference signal (equalized to 
RIAA) was within 3 dB of the prescribed 
response from 20 Hz to I 1 kHz. At I kHz, 
output levels reached in excess of 0.5 volts 
before the total harmonic distortion 
reached 1.0 %, using the SCA generator 
difference signal as an input. The B & O 
MMC -6000 cartridge has somewhat lower 
output than some competitive units, but 
lock -in of the PLL circuit was positive 
even with this cartridge when playing test 
records and when listening to musically 
recorded CD -4 examples in our subsequent 
listening tests. R -E 

This is the sixth consecutive 
issue of Radio -Electronics that 
contains in -depth test reports on 
high -fidelity equipment. By now 
our readers should be familiar 
enough with these reports to have 
formed opinions. 

We would like to hear your 
opinions, comments and criticism 
concerning these reports: 

Please address them to: 
High -Fidelity Test Reports 
Radio -Electronics 
200 Park Ave. South 
New York, NY 10003 
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Luxman Model L -100 

LUX AUDIO OF AMERICA IS PERHAPS A NEW 
name to most readers of R -E and to the 
high- fidelity fraternity in this country. 
Indeed, the company appeared upon the 
U.S. scene in mid- summer of 1975, sur- 
prising the experts with the introduction 
of no fewer than fourteen high -priced 
components. Obviously, the parent com- 
pany of this fledgling U.S. subsidiary has 
been around for some time in its home 
territory of Japan (for nearly 50 years, in 
fact) and is, according to our information, 
highly regarded by Japanese audiophiles 
as well as by Europeans and in other Asian 
countries where the line has enjoyed dis- 
tribution for some time. 

Of all the products introduced here, we 
decided to check out a high -powered in- 
tegrated amplifier which seemed to look 
interesting and had a few features we had 
never seen before. At just under $1000.00, 
our attitude intially was one of doubt. The 
L -100 would really have to be something 
special to justify that kind of money. Well, 
it is. 

An overall view of the three- dimen- 
sional heavy bronze -colored front panel is 

shown in Fig. I. Most striking is a massive 
master VOLUME control knob, shown up 
close in Fig. 2. The knob has a metal in- 
sert in its face and another metal collar 
around its rim and this trim is more than 
decorative. After applying power by 
means of the pushbutton switch just be- 

TABLE I 

RADIO -ELECTRONICS PRODUCT TEST REPORT 

Manufacturer Lux Audio of America Model L -100 Integrated Amplifier 

AMPLIFIER PERFORMANCE MEASUREMENTS 

POWER OUTPUT CAPACITY 
RMS power /channel, 8 -ohms, 1 kHz (watts) 
RMS power /channel, 8 -ohms, 20 Hz (watts) 
RMS power /channel, 8 -ohms, 20 kHz (watts) 
RMS power /channel, 4 -ohms, 1 kHz (watts) 
RMS power /channel, 4 -ohms, 20 Hz (watts) 
RMS power /channel, 4 -ohms, 20 kHz (watts) 
Frequency limits for rated output (Hz -kHz) 

DISTORTION MEASUREMENTS 
Harmonic distortion at rated output, 1 kHz ( %) 
Intermodulation distortion, rated output ( %) 
Harmonic distortion at 1 watt output, 1 kHz ( %) 
Intermodulation distortion at 1 watt output (%) 

DAMPING FACTOR, AT 8 OHMS 

PHONO PREAMPLIFIER MEASUREMENTS 
Frequency response (RIAA ± dB) 
Maximum input before overload (mV) 
Hum /noise referred to full output (dB) 

(at rated input sensitivity) 

HIGH LEVEL INPUT MEASUREMENTS 
Frequency response (Hz -kHz, ± dB) 
Hum /noise referred to full output (dB) 
Residual hum /noise (min. volume) (dB) 

TONAL COMPENSATION MEASUREMENTS 
Action of bass and treble controls 
Action of secondary tone controls 
Action of low frequency filter(s) 
Action of high frequency (filter(s) 

COMPONENT MATCHING MEASUREMENTS 
Input sensitivity, phono 1 /phono 2 (mV) 
Input sensitivity, auxiliary input(s) (mV) 
Input sensitivity, tape input(s) (mV) 
Output level, tape output(s) (mV) 
Output level, headphone jack(s) (V or mW) 

EVALUATION OF CONTROLS, 
CONSTRUCTION AND DESIGN 
Adequacy of program source and monitor switching 
Adequacy of input facilities 
Arrangement of controls (panel layout) 
Action of controls and switches 
Design and construction 
Ease of servicing 

OVERALL AMPLIFIER PERFORMANCE RATING 

R -E 
Measurement 

140 
123 
120 

R -E 
Evaluation 
Excellent 

Good 
Very good 
Excellent 

Good 
Good 

17 -35 Very good 

0.005 Superb 
0.035 Excellent 
0.005 Very good 
0.024 Very good 

50 Excellent 

0.2 Excellent 
460 Superb 
68 Very good 

5 -50, -1 Excellent 
87 Very good 
98 Very good 

See Fig. 8 Superb 
See Fig. 10 Excellent 
See Fig. 9 Good 
See Fig. 9 Good 

2.8/2.8 
177 
177 
177 

0.39V; 20mW 
(8 ohms) 

Excellent 
Excellent 

Very good 
Excellent 

Very good 
Good 

Excellent 

MANUFACTURER'S LISTED SPECIFICATIONS: 
POWER AMPLIFIER SECTION: 
Power Output: 110 watts minimum continuous power per channel, 8 -ohm loads, 20 Hz to 
20,000 Hz at no more than 0.05% total harmonic distortion. IM Distortion: 0.05% at rated 
output. Frequency Response: 5 Hz to 50,000 Hz ±1 dB. Input Sensitivity: 910 millivolts for 
full output. Input Impedance: 33,000 ohms. Residual Hum and Noise: -90 dB below rated 
output. Damping Factor: 50 (at 8 ohms). 

PREAMPLIFIER SECTION: 
Output Voltage: typically 910 mV; maximum 12 volts. Frequency Response: 5 Hz to 50,000 
Hz, -1 dB. Total Harmonic Distortion: 0.007% at 1 kHz, 1 -volt output. Input Sensitivity: 
Phono; 3 mV (variable ±5 dB). High Level; 180 mV. S/N Ratio (Phono): Better than 65 dB. 
Phono Overload: 450 mV. RIAA Equalization: ±0.2 dB. Residual Hum and Noise: Less 
than 40 p, V. Cross -talk: Better than -60 dB. 

GENERAL SPECIFICATIONS: 
Power Consumption: Maximum, 400 watts at 120 volts 60 Hz. Dimensions: 191/2" wide by 

6r /a" high by 133/4" deep, including cabinet supplied. Net Weight: 42 lbs. Suggested Retail 
Price: $995.00. 



TABLE II 

RADIO -ELECTRONICS PRODUCT TEST REPORT 

Manufacturer Lux Audio of America, Ltd. 

OVERALL PRODUCT ANALYSIS 

Retail Price 
Price Category 
Price /Performance Ratio 
Styling and Appearance 
Sound Quality 
Mechanical Performance 

$995.00 
High 
Excellent 
Excellent 
Superb 
Excellent 

Model L -100 

Comments: Were it not for those massive heat -sinks at the rear of the Lux L -100, we 
would have thought for all the world that this elegantly styled unit is a most 
sophisticated preamplifier rather than an all -in -one integrated amp. In fact, 
Lux does carry a preamp in its line whose front panel has every single one 
of the features of the L -100. Since that model sells for only $100.00 less than 
the tested L -100, we feel that the L -100 offers better value unless you actually 
need much more than 110 watts -per -channel of audio power -and very few 
people actually do. Every control has a precision feel to it and while at first 
we thought the "touch mute" feature was a needless (and expensive) frill, 
we were surprised at how often we found ourselves using it during the course 
of our listening tests. The "Linear Equalizer" circuit, though subtle in its 
audible action, is a unique compensator that does for recordings what no 
tone control (not even those multi- turnover ones on this model) can do and 
we found that it improved reproduction on many of our records whose record- 
ing technicians must have disagreed with our ears. 

Lux makes a statement regarding its design philosophy which, briefly, sug- 
gests that there is more to a good sounding high -fidelity amplifier than mea- 
sured specifications. We must agree, since we heard a clarity and effortless 
power capability that is hard to describe in words but definitely is audible, even 
if you are not using the most expensive loudspeakers in the world. Obviously, 
one cannot hear 0.05% harmonic distortion, but we have listened to other 
amplifiers in the same power class that do not sound as clean, or as lifelike 
in their reproduction of music, and yet measure as low in distortion. There 
is much we still don't know about what makes one amplifier sound better 
than another -but Lux seems to have found some of the answers, at least. 

low the VoI.uME control knob, the indi- 
cator light (just above the control labelled 
BALANCE in Fig. 2) flashes for a few brief 
seconds and no sound is heard during this 
standby condition regardless of volume 
control settings. Suddenly, the flashing 
stops and sound comes from your speakers 
with nary a "pop" or a bang. 

Touch the front insert of the VOLUME 
knob, and the sound level drops magically 
by some 16 dB -a feature that Lux calls 
"touch mute ". After your interruption is 

over (answering the phone, or a doorbell ), 
touch the rim trim of the knob and sound 
is instantly restored to its previous level. 

The master VOLUME control itself 
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operates in tiny discrete steps. Each worth 
a couple of dB, so there's another attenua- 
tor knob concentric with the balance lever. 
This knob has a total active range of about 
18 dB for "fine tuning" desired program 
levels. This section of the panel also con- 
tains the usual headphone output jack and 
two tiny pushbuttons that select main or 
remote speakers. 

The left section of the front panel, 
shown in Fig. 3 features a large INPUT se- 

lector knob (there are two AUX and two 
PHONO choices as well as TUNER), BASS 

and TREBLE controls and three -position 
turnover switches for each of the tone con- 
trols which we will have more to say about 
later. Below the program selector is a five - 
position switch called a LINEAR EQUALIZER 
which will also be discussed shortly. 

The center of the panel (see Fig. 4) 

contains seven three -position toggle 
switches. The feel of these switches has got 
to be tried to be believed. Smooth, yet 
positive and noiseless. These switches take 
care of tone defeat, tone control operation, 
or tone control operation with a fixed 
bass -boost below 70 Hz; low- and high -cut 
filters (each with two frequencies of cut- 
off), left or right program to both speak- 
ers; stereo, mono or reverse -channel lis- 
tening; dubbing from one tape deck to 
another (or vice versa) and tape monitor- 
ing (of either of two tape decks connected 
to the amplifier). Two small screwdriver - 
adjustable controls below the toggle 
switches are used to set phono input im- 
pedance for the phono -1 input and to set 
input sensitivity for both phono input pairs 
to match cartridge outputs. 

The low -level input and output section 
of the rear panel is shown in Fig. 5. 
Speaker connection terminals for main 
and remote sets of speakers are at the op- 
posite end of the rear panel (not shown), 
and are of the push, spring- loaded type 
that require only simple insertion of the 
stripped speaker wire ends into tiny holes. 
The section of the rear panel shown in 
Fig. 5 contains the usual PHONO and AUX 
input jacks, an input LEVEL control for the 
tuner inputs, RECORD -OUT and MONITOR -IN 
jacks for two tape decks (the second of 
which may be connected via a multiple 
pin DIN connector as well) and a GROUND 
terminal. There are also jacks for PREAMP- 
OUT and MAIN -AMP IN which come sup- 
plied with jumpers that can be removed 

(continued on page 66) 



ALL ABOUT PROBES 
Test leads, transmission lines, terminators 
and probes are as much a part of a 

measurement system as the test equipment itself. 

by CHARLES GILMORE* 

IT IS DIFFICULT TO DEFINE A THREE -FOOT 
length of RG -58/U cable as an instru- 
ment, but it is more difficult to use any 
instrument if there are no probes, cables, 
connectors, terminators, etc. As the theory, 
specifications, and operating techniques 
are the same for these devices when used 
with any instrument discussed in this series 
of articles, they deserve a thorough dis- 
cussion of their potential. 

Devices which interconnect instruments 
may be divided into three categories; test 
leads, transmission lines, and probes. Each 
of these categories will be examined in 
this article so that the fundamental con- 
cepts are clear and the basic dividing lines 
between one type of interconnection de- 
vice and another are established. 

Test leads 
Test leads are the simplest form of in- 

terconnection possible. In many cases 
they consist of nothing more than a sin- 
gle -wire conductor for the signal and a 
second such wire for the return. Such leads 
are common on DC voltmeters and AC 
voltmeters used to measure low- frequency 
signals. Frequently, only one wire is ap- 
parent because the common ground system 
between the instruments acts as the re- 
turn path. This system is quite acceptable 
so long as the signals are of high ampli- 
tude, low frequency, and are from low 
impedance sources. 

It is important to remember that the 
return path is always necessary. Often 
when using high -frequency circuits, a sin- 
gle lead will appear to be the only point 
of connection. Don't be misled; electricity 
is still electricity, and return paths are 
required. The path taken for the return 
signal may change the measured signal 
considerably. It is always wise to deter- 
mine just what the return path is. 

When the source impedance is high 
or the signal amplitudes are low, interfer- 
ence may develop on a simple open -wire 
test lead. The solution to this problem 
may be a twisted cable. Interference on 
the simple open -wire test lead may be 
caused by the signal and common wire 
being subjected to uneven electrical fields 
(see Fig. 1). One of the advantages of the 
twisted cable is that the electric fields will 
have an equal effect on both conductors 
and therefore cancel out. As shown in 
Fig. 2, the capacitive divider between the 
interfering source and the signal wire will 
develop an interfering signal. 

If the signal wire were completely sur- 
rounded by a second conductor at ground 
potential, a different situation develops 
(see Fig. 3). There can be no capacitive 
divider from the interfering source to the 
center-conductor to ground if the shield- 

'Design Engineer Health Company, Benton 
Harbor, Mich. 

ing of the outer conductor is perfect. If 
there is no capacitive divider, there will 
be no interfering signal coupled to the 
center conductor. Most shields are not 
perfect, so there will be some signal cou- 
pled to the center conductor of the shielded 
cable. However, the amount coupled to the 
center conductor will be considerably less 
than without a shield. 

Transmission lines 
The transmission line and the shielded 

cable are similar in nature and often con- 
fused. Both the transmission line and the 
shielded cable frequently use a cable 
which has a single center conductor sur- 
rounded by a woven braid. Such a cable 
is commonly called a coaxial cable. When 
a coaxial cable is used as a transmission 
line rather than as a shielded cable, the 
ability to deliver power and the charac- 
teristic impedance of the cable become of 
great importance. 

If AC electrical energy is applied to 
a transmission line, that energy will as- 
sume a particular voltage /current ratio 
as the energy is propagated through the 
length of the line. This effect is caused 

by the distributed capacitance and induc- 
tance of the cable. The distributed ca- 
pacitance and inductance are determined 
by the mechanical dimensions of the line. 
As a voltage /current ratio has units of 
resistance, this natural voltage /current 
ratio of the transmission line is referred to 
as the characteristic impedance. 

If a coaxial transmission line is termi- 
nated in a resistive load that will maintain 
the same voltage /current ratio caused by 
the characteristic impedance of the line, 
all the transmitted power will be absorbed 
by the load. If, however, the resistance 
of the load differs from the characteristic 
impedance of the transmission line, some 
of the power will be reflected back along 
the line. Reflected power results in stand- 
ing waves that occur when the reflected 
signal adds and subtracets with the trans- 
mitted signal. Voltage and current maxi - 
mas and minimas occur at wavelength 
multiples along the line. 

One of the most frequent effects on 
instrumentation of standing waves is an 
apparent signal loss. If a voltage mini- 
mum occurs at a point where an instru- 
ment is connected to the cable, a voltage 80 Hz HUM 
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FIG. 1- INTERFERENCE is generated on one of a pair of test leads. This effect can be re- 
duced to some extent by bringing the two test leads into close proximity. 

CABLE WITH 
INTERFERING 
CURRENT --I 

TEST CABLE 

FIG. 2 -A CAPACITIVE DIVIDER can be 
formed between a cable or other source of 
interference and a test cable. 

CABLE WITH 
-4- INTERFERING 

CURRENT 

CURRENT 
SHIELD 

FIG. 3- PLACING A SHIELD around a test 
cable cancels the capacitive- divider effect 
that once existed from the interfering source 
to the test cable to ground. 

of much less amplitude than intended is 
presented to the instrument, which then ap- 
pears to lack sensitivity. 

The opposite can also happen, and too 
great a signal may be applied to the in- 
strument. Neither of these conditions 
would have occurred if the line was flat; 
i.e., terminated in a resistance equal to its 
characteristic impedance. 

Another problem occurs when the 
coaxial transmission line is being driven 
with a square wave or some other form 
of pulse. If the line is not terminated in 
its characteristic impedance, the reflec- 
tions may produce additional pulses on 
the line. If an instrument such as a fre- 
quency counter is connected to this line, 
it may count these extra pulses resulting 
in an erroneously high measurement. 

If the transmission line is not driven by 
a source having an output impedance 
equal to the characteristic impedance of 
the transmission line, two problems may 
occur. First, there will not be maximum 
power transfer to the line nor, therefore, 
to the load. For example, a 600 -ohm 



generator cannot supply maximum 
power to a 50-ohm system. Second, re- 
flections will occur. These reflections will 
be propagated back to the generating 
source. If the generating source does not 
present an impedance equal to the char- 
acteristic impedance of the line, the re- 
flected power will not be absorbed at the 
generating end and further reflections will 
occur. This effect will increase the stand- 
ing waves and the probability of measure- 
ment error. 

The problem of power transmission in 
a coaxial cable is important where vol- 
tage is the parameter of interest. The 
coaxial cable must be properly termi- 
nated in order to prevent error causing 
reflections and a low impedance system 
will be necessary. This impedance will usu- 
ally lie between 50 and 93 ohms. If for 
example, a 1 -volt signal is to be transmit- 
ted from one location to another, this 
1 volt must be maintained across 50 ohms. 
By the formula for power, P =E' /R, we 
can see that 20 milliwatts of power is in- 
volved. Compared to the power involved 
on a 1- megohm system (one microwatt), 
considerable power is involved. To main- 
tain this 1 volt throughout the system, 
20 milliwatts of power must be main- 
tained. In order to supply a 1 -volt sig- 
nal, the generator must have at least 20 
milliwatts of power generating capability. 
If we desire 10 volts on a 50-ohm system, 
the generator must be capable of 102/50, 
or 2 watts of power. 

Equipment probes 
At first probes were nothing more than 

a simple method of attaching- a test lead 
to a circuit. The classic test probe sup- 
plied with a VOM still retains this ori- 
ginal simplicity. As measurement tech- 
niques have improved, the simple probe 
proved to be no longer effective in cer- 
tain measurement applications. 

One of the most ineffective cases was 
that of the simple probe attached to the 
end of a shielded cable. This combination 
served as a convenient method of trans- 
mitting interference free signals from the 
point of measurement to the instrument. 
At low frequencies, such a system was 
quite acceptabe. As the measured fre- 
quency increased however, the capacitance 
of the cable began to have a serious load- 
ing effect on the circuits being measured. 

For example, consider a simple mea- 
surement where a source with an effective 
impedance of 1000 ohms and a frequency 
of 1 MHz is to be measured. A 3 -foot 
length of RG -58/U coaxial cable is used 
in conjunction with an oscilloscope hav- 
ing an input impedance of 1 megohm 
shunted by 30 pF. The total capacitance 
at the source will be 30 pF from the os- 
cilloscope plus an additional 85.5 pF 
from the RG -58 /U (28.5 pF -per- foot). If 
the effects of the capacitance are not 
taken into account, the loading caused 
by the I megohm oscilloscope on the 

001 4.7 MEG , TO 11 MEG 
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FIG. 4 -THE ERROR caused by a I M ohm 
load placed on a generator with a 1K ohm 
source impedance is 0.1%. 

1000 -ohm source impedance of the gen- 
erator will cause less than 0.1% error. 
See Fig. 4. 

However, this ideal situation is not the 
case. The total shunt capacitance is 115.5 
pF (see Fig. 5). At 1 megahertz this has 

10V 

1K 

J 
FIG. 5 -THE ERROR caused by a 1M ohm 
load shunted by 115.5 pF placed on a gen- 
erator with a 1K ohm source impedance is 
19 %. 

an impedance of 1378 ohms. The 1 

megohm of the scope is so dwarfed by 
the low capacitive reactance that it may 
be left out of the picture entirely. Simple 
calculation shows us a resistive /capacitive 
voltage divider has been formed, and the 
10 volt signal at the generator is now 
presented to the ascilloscope as a signal 
of 8.1 volts, phase shifted by 39 °. All this 
at only 1 megahertz. 

If the signal frequency is increased to 
10 MHz, the cable capacitive reactance is 
now 138 ohms. The voltage presented to 
the oscilloscope is reduced from the actual 
10 volts of the source to less than 1.4 
volts by loading of the source impedance 
with the cable capacitance. In other words, 
the amplitude error at one megahertz is 
19% and at 10 megahertz it is greater than 
86% in error. 

Obviously such a large error cannot be 
tolerated. It is also obvious that all the 
capacitance in the system cannot be elmi- 
nated, nor can all the source impedance 
be eliminated. One method of combating 
such error is to attempt to measure 
the signal at known low impedance points. 
This is not always possible, and as the 
measurement frequency increases, even 
low impedance sources will be affected by 
capacitive loading. 

The passive probe is employed to reduce 
the measurement capacitance. Placing two 
capacitors in series results in a total capaci- 
tance lower than the smaller capacitance 
of the two. Figure 6 shows the passive 
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FIG. 6 -THE INSERTION of a probe series 
capacitor at the probe tip reduces the mea- 
surement capacitance. This probe capaci- 
tance results in a smaller load capacitance 
being placed on the generator. 

probe. A second capacitor (Cr) that is one 
ninth the total capacitance of the 
cable and the oscilloscope combined 
(CL) is placed in series with the signal 
being supplied to the cable. The results of 
this added capacitor are three fold. First, 
the capacitive loading on the source is 
now less than one tenth the value of the 
cable and scope alone. Second, the two 
capacitors act as a ten -to-one voltage di- 
vider with a division ratio that is con- 
stant at all frequencies so long as the ratio 

of the two capacitors remains the same 
and the effects of the 1- megohm shunt 
resistance is negligible. Third, the probe is 
no longer useful at DC. 

For the final reason, the oscilloscope 
probe is modified as shown in Fig. 7. Here 
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FIG. 7 -THE PASSIVE low capacitance probe. 
The voltage division is constant for all fre- 
quencies, including DC. 

a resistor (Rn) has been added in parallel 
with the series capacitor. This resistor and 
the 1- megohm resistance of the oscillo- 
scope form a low -frequency DC voltage 
divider having exactly the same ratio as 
the capacitive divider. A variable shunt 
capacitor is usually added across the probe 
output so the capacitive division ratio may 
be adjusted to exactly match the fixed resis- 
tive division ratio. This permits one probe 
to match instruments with different input 
capacitances. To further complicate the 
design of such a passive probe, the center 
conductor of the cable is usually made of 
a resistive material. The resistive center 
conductor dampens ringing associated with 
a coaxial cable that is not properly ter- 
minated in its characteristic impedance. 

Passive probes usually come as decade 
dividers. The X 10 probe is by far the most 
popular. Occasionally a X 100 is desired as 
input capacitance is further reduced and 
a 100 -megohm input impedance is 
achieved. Of course this is accompanied by 
an attenuation factor of 100, which tends 
to desensitize all but the most sensitive 
measurement equipment. Occasionally a 
division factor of 50 will be found on a 
passive probe. Note that while the probe 
acts as a voltage divider, the name is given 
as a multiplier (e.g. a X IO probe divides 
the input signal voltage by a factor of 10). 
The X 10 term indicates the multiplication 
factor that must be applied to a displayed 
signal in order to achieve the correct am- 
plitude. 

Other forms of probes other than the 
low- capacitance probe are available for 
special use. The RF and the demodulator 
probe have a great deal in common. Both 
of these are specialized probes using diode 
circuits to rectify RF signals. The simple 
RF probe will be similar to the one shown 
in Fig. 8. Radio- frequency signals present 
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FIG. 8- TYPICAL RF PROBE designed for 
use with a VTVM having a 11- Megohm input 
impedance. 

at the input of the probe are rectified by 
the diode. The resultant DC voltage is fil- 
tered by the capacitor. The probe may also 
contain some series resistance which will, 

(continued on page 67) 
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THE LAST TWO PARTS OF THIS ARTICLE 
(November and December 1975 issues) 
covered synthesizer fundamentals, a de- 
tailed description of the GNOME and 
the construction details. 

This third and concluding part is a 
short tutorial on synthesizers. 

A short tutorial on synthesizers 
Before we get into the operation of the 

GNOME's controls, a short discussion of 
synthesizers in general is in order for those 
whose exposure has been limited. 

Every natural sound producing system 
can be broken down into several separate 
elements. Ordinarily, the first element in 
the chain is an energy source. A violin 
draws energy from the bowing action of 
the performer, a guitar from the deform- 
ing force of the fingers on the strings, and 
wind and reed instruments from the 
breath of the musician. 

The second element is some means of 
converting the energy added to the system 
into periodic oscillations of a pre- deter- 
mined frequency. In a guitar, the elasticity 
of the strings cause them to vibrate when 
deformed and released. In a saxophone 
the reed converts the steady breath of the 
musician into a series of pulses. 

The last element is some means of 
coupling the oscillations that are occuring 
in the instrument into the air so that they 
can be heard. In a guitar, the function is 
performed by the body of the instrument. 
In a piano, this is accomplished by the 
sounding board. The individual character- 
istics of each of these elements interact to 
determine how the instrument will sound 
to a listener. 

Dynamics 
If the energy is added to the system in a 

single pulse -as in picking a guitar string 
or striking the keys of a piano -the instru- 
ment is of the percussion family, and all 
such instruments have the common char- 

Connect this to a high - 
fidelity amplifier to create your 

own unusual and special music effects. 

acteristic of sound intensity at its highest 
level immediately after the striking action. 
The period during which the sound output 
of an instrument is building to its maxi- 
mum is known as "attack" and this in- 
stantaneous rise to a peak is called "per- 
cussive attack." In natural percussion 
instruments, the attack is immediately fol- 
lowed by a "decay" period during which 
the instrument dissipates the energy that 
was added by the striking force. During 
the decay, the sound level falls to zero 
from the peak it reached during the attack. 
The decay period may be of short duration 
as it is in drums or a long duration as it 
is in pianos. The decay is again a function 
of the instrument. 

If the energy is added in a continuous 
flow, the attack and decay may be sepa- 
rated by a sustain interval during which 
time the output of the instrument can be 
relatively constant. As long as a violinist 
bows the instrument, sound comes out. As 
long as the musician's breath holds out he 
can get a sustained note from his piccolo. 

Figure 12 shows an attack /decay and 

(a) PERCUSSION 

FIG. 12 -SOUND ENVELOPES. Percussion 
envelope is shown in a while sustain enve- 
lope is shown in b. 

an attack /sustain /decay envelope ( "enve- 
lope" is a term that designates the behav- 
ior of the peak amplitude of the sound). 
Figure 12 -a would be typical of a per- 
cussion instrument while Fig. 12 -b is the 
envelope that you would find in wind or 
brass instruments. Taken together, attack, 
sustain and decay are known as dynamics 
and the dynamics of an instrument make 

by far the largest contribution to how that 
instrument will be perceived by a listener. 

Timbre 
But, all instruments that are capable of 

sustain intervals don't sound alike -a 
trumpet doesn't sound anything like a flute 
-so there are obviously other differences 
as well. Timbre is the term ordinarily used 
as a label for some of these differences. 

The individual timbral characteristics 
of instruments are the result of two inter- 
acting phenomena. First, the "waveshape" 
of the oscillations produced by the vibrat- 
ing element and secondly, the resonant 
characteristics of the coupling device that 
transfers the energy from the vibrating 
element to the air. 

Not everything vibrates the same way 
and Fig. 13 shows four examples of the 
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FIG. 13- EXCITATION WAVEFORMS. Ramp 
waveform shown in a is produced by bowed 
instruments. Triangle waveform shown in b, 
square wave shown in c and pulse wave 
shown in d are produced by wind instru- 
ments. 

waveforms produced by the `oscillators" 
in natural instruments. Figure 13 -a is typi- 
cal of the waveform produced by most 
bowed instruments. This generally is 
known as a ramp waveform. In a violin, 
for example, it is caused by the bow grasp- 
ing a string and deflecting it until the fric- 
tion of the rosin on the bow is overcome 
and the string snaps back and is grasped 
again. Figure 13 -b shows a triangle wave- 
form that is typical of the back and forth 



oscillatory motion of the body of air 
within a flute. Figure 13-c shows a square 
wave that is usually produced when one 
or more reeds alternately open and close 
to allow bursts of the musicians breath to 
pass into the instrument. Figure 13-d 
shows a pulse waveform that is often the 
result of a performer's compressed lips on 
the mouthpiece of instruments in the brass 
family. Do not be confused and think that 
these waveshapes represent the sound of 
the instrument. These diagrams represent 
only the way that the vibrating element 
is behaving, the actual sound results from 
these waveshapes as modified by the in- 
strument's natural resonator. 

Figure 14 shows a sine wave. A sine 

FIG. 14 -SINE WAVE contains no harmonics 
and is a pure tone. It is not produced by nat- 
ural instruments. 

wave is sort of a strange beast because 
while there are almost no natural instru- 
ments that produce it, it is the only pure 
tone and all of the waveforms shown in 
Fig. 13 (in fact any periodic waveform) 
can be broken down into sine wave com- 
ponents. The number, amplitude, fre- 
quency and phase of the various sine 
waves required to produce non -sinusoidal 
complex waveforms are ordinarily called 
the harmonic structure of the waveform. 
Harmonic structure is a concept that is 
critical to complete understanding of 
sound synthesis but in the interest of brev- 
ity cannot be covered here. 

Every physical object that exists will 
vibrate when exposed to an energy source. 
Every physical object has certain frequen- 
cies at which it tends to vibrate better than 
others. The object is said to be "resonant" 
at these frequencies. If the energy applied 
to the system is the same as one of the 
resonant frequencies of the object, then 
the object will vibrate more energetically 
than when the energy source is not at one 
of the resonant frequencies. 

The body of the musical instrument 
contains resonant chambers that filter out 
the non -resonant frequencies. Because of 
this filtering property, waveshapes con- 
sisting of various sine -wave harmonic - 
content go into one end of an instrument 
and come out the other with the sine wave 
frequencies of the waveshape accentuated 
if at resonance and attenuated if off reso- 
nance. Because the amplitude of the sine 
wace components are altered, the wave - 
shape is altered. Square waves go into one 
end of a saxophone and a "ringing" wave- 
form such as the one represented in Fig. 
15 comes out (Note: Fig. 15 is an exag- 
geration for illustration purposes only, the 
output of a saxophone is much more 

FIG. 15- RINGING WAVEFORM produced by 
a saxophone excited by a square wave. 

subtle than that shown). In some instru- 
ments, the characteristics of the resonant 
chamber are constant, as in stringed in- 
struments. In other instruments -wind 
and brass instruments for example- -the 
parameters of the resonators must be al- 
tered to even closely approximate an 
equally tempered musical scale. 

Synthesizers 
Now that we have some idea of how 

the mechanical properties of a musical 
instrument determines the reproduced 
sound, we will look at how electronic cir- 
cuits can be used to create those mechani- 
cal properties. 

The electronic equivalent of vibrating 
strings, reeds, etc., is the oscillator. Just 
as the different types of vibrating elements 

in natural instruments can produce a vari- 
ety of waveforms, so can the electronic 
oscillators in synthesizers. Must synthe- 
sizer oscillators are capable of producing 
at least ramp, triangle and pulse wave- 
forms with the added capability of making 
the pulse so broad that it becomes a square 
wave. Many synthesizer oscillators can 
also produce a sine wave, but since a pure 
tone doesn't appear very often in natural 
instruments, a sine wave from a single 
oscillator isn't very interesting in elec- 
tronic music. In any case, a triangle wave 
is very close to the same sound as a sine 
wave. 

The pitch of natural instruments is de- 
termined by the length of the vibrating 
string, the pressure on the reeds or the 
configuration of the musicians lips and 
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FIG. 16- INSTRUMENT DYNAMICS are simulated by a function generator and a VCA. 
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CONDITION RESPONSE COMMENTS 

PERCUSSION 

Normal percussion output. Attack 
and decay at the rate set by these 
controls. 

LW 
REPEAT --a. 
M 
SUSTAIN - 

SUSTAIN 

Normal sustain output. Attack and 
decay at rate set by those controls. 
Output voltage holds high (sustains) 
while trigger button is held down. 

REPEAT --op 
M 

SUSTAIN 

l fi I 1_ 
Similar to percussion (no sustain). 
Attack and decay at rate set by those 
controls except when trigger button is 

REPEAT - 
all J released generator by- passes decay 

time and re -sets to zero. 
MUTE 

SUSTAIN 

REPEAT 

Function generator serves as its own 
trigger source and output oscillates 
from low level to high level. Rise 
time set by attack, fall time set by 
decay. 

KV 
REPEAT --a. 

sze, 

SUSTAIN 

CONDITION RESPONSE COMMENTS 

PERCUSSION 

Hold Trigger for standard 
percussion response. 

LW 
SUSTAI N -i 

Percussion with muting when 
Trigger released. Attack cycle 
need not finish before muting. 

SUSTAIN 

MUTE 

SUSTAI N 

Normal sustain response. Attack 
cycle will always finish before 
decay begins. 

E 
SUSTAIN -' 

FIG. 19 (top left)- EFFECTS of varying the 
skew control. 
FIG. 20 (middle left)- EFFECTS of the sus- 
tain and repeat switches. 
FIG. 21 (bottom lett)- EFFECTS of the sus- 
tain. 

properties of the resonant chamber. In 
synthesizers, the pitch (frequency) of the 
oscillator is determined by the magnitude 
of a control voltage applied to a voltage - 
controlled oscillator (VCO). 

Control voltages can be derived from 
a number of possible sources including 
strip controllers (as with the GNOME), 
keyboards, programmable sources of vari- 
ous types (sequencers, function genera- 
tors, etc), foot pedals and so on. All of 
these controllers have in common the fact 
that some action on the part of the opera- 
tor produces predictable changes in the 
controller's output voltage. 

In the simulation of an instrument's dy- 
namics, synthesizers diverge slightly from 
their counterpart mechanical systems. It 
would be natural to assume that the oscil- 
lator is "keyed" or "triggered" in some 
sort of way to make its attack and decay 
simulate the natural instrument equiva- 
lent. In fact, the output of the oscillator is 
constant and the building up and dying 
away of the sound is implemented by vary- 
ing the gain of an amplifier. As you can 
imagine, it would be at best cumbersome 
to twiddle the knob of an amplifier fast 
enough to simulate percussive attack but 
here again voltage control comes to the 
rescue in the form of a voltage- controlled 
amplifier (VCA). 

In synthesizers, the gain of the amplifier 
is made proportional to the magnitude of 
a control voltage and in most cases this 
controlling voltage is generated by a pro- 
grammable function generator. 

A function generator is simply an elec- 
tronic circuit that in response to a trigger- 
ing signal produces a voltage that rises to 
pre -set level in an amount of time set by 
one control knob (ATTACK) and then falls 
back to zero in an amount of time set by 
a second knob (DECAY). Sustain is ordi- 
narily handled by keeping the triggering 
signal on for the desired sustain interval. 

Figure 16 shows a typical example of 
an oscillator feeding a VCA that is being 
controlled by a function generator to pro- 
duce a desired envelope. 

This leaves us with only one of the most 
basic natural properties to simulate - 
timbre. As with mechanical instruments, 
many of the timbrai properties of a sound 
are the result of the excitation waveform 
produced by the vibrating element in the 
instrument and the remainder of the tim- 
bral properties are the result of the char- 
acteristics of the resonator that couples 
those vibrations to the air. Earlier we dis- 
cussed the filtering characteristics of natu- 
ral resonators because we were leading up 
to the use of an electronic filter as an 
equivalent circuit for this mechanical 
property. 

The type of electronic filter used in the 
GNOME is the bandpass filter. A sine - 
wave applied to the input of bandpass 
filter will pass through relatively un- 
changed if it is at this center frequency 
of the filter but will be attenuated if at 
some other frequency. Similarly, the sine 

(continued on page 82) 



Turntable 
Drive 
Systems 
The idler -wheel, belt drive and 
direct drive systems are examined along 
with their effects on rumble and wow -and -flutter. 
by LEN FELDMAN 
CONTRIBUTING HI -FI EDITOR 

SEVERAL MONTHS AGO WE EXAMINED THE 
various ways in which turntable rumble 
can be specified. ;See "Signal-to- Noise- 
What Does It Mean," Len Feldman, Sept. 
1975 issue.) Aside from rumble and vibra- 
tion (which determines the signal -to -noise 
capabilities of a turntable system), the 
only other performance specification that 
is relevant to record reproduction is the 
speed accuracy and consistency of turn- 
table rotation. Speed accuracy is usually 
stated in maximum percentage deviation 
from the desired speed (usually 331/2 or 
45 RPM), while periodic or cyclical varia- 
tion above and below true speed (also ex- 
pressed in percent) is referred to as wow 
and flutter. Wow is a slow repetitive speed 
change, generally occurring at a rate of 
less than 10 Hz, while flutter is any pe- 
riodic variation in speed which occurs at 
a rate of more than 10 Hz. 

Both rumble and wow -and- flutter are 
directly related to the type and quality 
of drive system used to rotate the turn- 
table. In recent years, manufacturers have 
begun to stress the sophistication and per- 
fection of their turntable drive systems. 
They have gone into great detail about 
motor type and construction, method of 
coupling rotational energy from motor 
to the turntable itself, and generally tried 
to prove (verbally) that their particular 
choice of drive system is superior to every- 
one else's. Actually, there are only three 
basic ways that a phonograph turntable 
can be made to revolve. These are indirect 
pulley /idler -wheel drive, belt drive, and 
direct drive. 

Idler -wheel drive 
A simplified diagram of pulley /idler- 

wheel drive is shown in Fig. 1. A high- 
speed motor (generally having a rotational 
speed of 1800 RPM) is equipped with a 
precision machined multi -step pulley per- 
manently mounted to its shaft. An inter- 
mediate idler wheel, generally constructed 
of hard rubber or similar non -metallic ma- 
terial, presses simLltaneously against the 
motor pulley and against the inner rim of 
the turntable itself. Since rotation of the 
typical motor is much faster than the re- 
quired turntable speed, it is necessary to 
"step down" the speed of rotation. This is 
done by establishing precise diameters on 

the motor pulley. These diameters are ap- 
proximately 0.0185 as great as the inner 
turntable diameter for 33' RPM, and 
0.025 as great as the inner diameter of 
the turntable rim for 45 RPM. As an 
example, if the inside rim of a turntable is 
machined to a diameter of 10 inches, the 
331 RPM "step" on the motor pulley will 
be 0.185 inches in diameter and the 45 
RPM "step" will be machined to 0.25 or 
1/4-inch diameter. 

The purpose of the idler wheel is two- 
fold. First, because it is made of slightly 
compressible material, it tends to absorb 
some of the vibration produced by the 
high speed revolving motor. This same 
compressibility also tends to smooth out 
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FIG. 1- PULLEY /IDLER -WHEEL turntable 
drive system. 

some of the speed variations which might 
be introduced by minor eccentricities of 
the motor pulley diameter and of the turn- 
table inner rim diameter. Secondly, the 
idler wheel serves as a convenient means 
for changing speeds in a multi -speed turn- 
table system. The idler wheel is coupled 
mechanically to a speed- changing lever 
which causes it to move up and down and 
to engage the appropriate diameter on the 
motor pulley. 

Drive motors used in this type of drive 
system are either induction types or syn- 
chronous,motors. Since induction AC mo- 
tors are subject to speed variations based 
upon fluctuating supply voltages, better 

turntable systems use synchronous motors, 
whose speed is dependent only upon 
power -line frequency (60 Hz in the U.S., 
50 Hz in most other parts of the world). 
Many manufacturers of record players 
that use the pulley /idler -wheel drive sys- 
tem will supply alternate motor -shaft 
pulleys (and sometimes alternate idler 
wheels to match) for conversion from 60 
Hz to 50 Hz operation. 

Speed accuracy and adjustment 
The speed consistancy of a synchronous 

motor has led many people to believe that 
any turntable that uses this type of motor 
will, of necessity, rotate at the correct 
speed. It should be obvious from the dis- 
cussion above that this is not true. Such 
turntables will rotate at a consistent 
speed that may or may not be exactly 
331/3 or 45 RPM. This depends upon the 
precision with which the motor shaft 
pulley, idler wheel and turntable rim have 
been fabricated. Since motor speed is con- 
stant, however, the only way to provide 
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FIG. 2 -MINOR SPEED ADJUSTMENTS in a 
pulley /idler -wheel drive system is accom- 
plished by moving the idler wheel up and 
down along tapered sections of the motor 
pulley. 

for speed adjustment on units using this 
system is to include some means for vary- 
ing the diameter relationships which 
determine ultimate turntable speed. 
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A simple way to do this is shown in 
Fig. 2. Here, the motor shaft pulley steps 
are tapered and a means is provided for 
having the vertical position of the idler - 
wheel up and down the surface of the 
motor pulley so that it engages varying 
diameters. As the idler moves up, turn- 
table speed will decrease, while downward 
motion causes the rotation to speed up. 

The "trouble" frequencies 
of idler drive 

There are several problem frequencies 
involved in this kind of drive system that 
can produce periodic variation of speed 
(wow and flutter) as well as vibration 
which shows up as audible rumble. First, 
of course, the fundamental motor rotation 
at 1800 RPM is the same as 30 Hz (1800/ 
60), so that speed variation and vibration 
can be introduced at a once -per -motor 
revolution rate of 30 Hz. Then, there is 
the speed of rotation of the idler wheel 
itself, which may vary from design to 
design. 

If the idler wheel diameter is eight times 
that of the motor pulley, a new once -per- 
revolution frequency of just under 4 Hz 
is introduced. Any irregularities on the 
surface of the idler, or any uneven friction 
in its bearing surface which occurs at one 
point -per- revolution will introduce wow 
at a 4 -Hz rate. Unhappily, this is the 
"wow" rate which seems most audible to 
listeners. Finally, there is always the pos- 
sibility that the turntable itself may be ec- 
centric, so that a speed variation that oc- 
curs at 2 Hz (1/33.3) may be sensed by 
the listener. 

The motor itself, though rotating at 
1800 RPM, is usually a 4 -pole motor and 
in poorly designed motors there may be 
torque pulses which occur at twice or 
even four times the rotation rate, leading 
to rumble and flutter frequencies of 60 
ánd even 120 Hz. It should be pointed out, 
however, that a well designed idler -drive 
system need not have any of these prob- 
lems. It all depends upon the precision of 
the machining, materials used, and overall 
quality of motor and associated drive 
parts. Most record changers use this drive 
system. A typical turntable system em- 
ploying the idler -drive is shown in Fig. 3. 

FIG. 3 -DUAL 12290 top -of- the -line multiple - 
play turntable uses the pulley /idler -wheel 
drive system. 

Belt drive systems 
The intermediate idler wheel can be 

eliminated if a belt (made of rubber, neo- 
prene or a similar compound) is used to 
translate rotational torque of a motor di- 
rectly to an inner rim on the underside of 
the turntable itself, as illustrated in Fig. 4. 
Proponents of this approach claim that the 
intervening belt absorbs motor vibration 
more completely and that greater precision 
of rotation is possible using this drive sys- 
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FIG. 4- BELT -DRIVE turntable system. 

tem. Until recently, this drive system was 
used exclusively in single -play turntables, 
since it was deemed difficult to combine 
the belt -drive principle with the record - 
changing mechanism required in multiple - 
play units. 

The B.I.C. turntables, recently intro- 
duced by British Industries Company, 
have apparently solved that problem and 
have successfully combined the advan- 
tages of belt -drive with multiple- record 
handling facilities. A photo of one of their 
two available models is shown in Fig. 5. 

FIG. 5- B.I.C. MODEL 980 by British Indus- 
tries Company uses the belt -drive system in 
this multiple -play turntable. This unit also 
features electronic motor -drive and speed 
adjustment. 

While basic motor requirements remain 
the same whether a belt drive or an idler 
wheel system is used, there has been a 
growing tendency to use slower speed 
motors in belt drive systems. By increasing 
the number of poles in a synchronous 
motor, speed of rotation is reduced. Thus, 
the 24 -pole synchronous motor used in the 
B.I.C. units (and more recently in the 
single -play Stanton 8004 turntable shown 
in Fig. 6) rotate at a fundamental speed 

FIG. 6- STANTON'S MODEL 8004 single -play 
turntable also uses belt -drive system. Turn- 
table is magnetically suspended, eliminating 
vertical friction at bearing. 

of 300 RPM. A second, internal rim on the 
underside of the turntable is cast and ma- 
chined to a much smaller diameter than 
the inside of the outer turntable rim so that 

spccd Step down is CO,,cu for the .V4411.1 
331/2 and 45 RPM turntable speeds. 

While in theory a properly designed belt 
drive system should be "quieter" than an 
idler- system, much depends upon the 
quality of the belt itself. If it is at all lumpy 
or bumpy along its surface, these varia- 
tions in thickness can impart their own 
vibrations and speed variations to the 
driven turntable. For this reason, many 
belts are precision ground after molding 
to insure perfectly smooth surfaces. 

As for the multi -pole slower speed drive 
motors, a 300 RPM motor will, of course, 
have a fundamental once -per- revolution 
frequency of 5 Hz (300/60). Since this 
frequency is well below the audible lim- 
its of human hearing, its effect in the 
overall "rumble" picture should be less 
audible. Essentially, this is true, but 
there are qualifications to consider. Even 
though the predominant rumble fre- 
quency may be only 5 Hz, if your amplifier 
is direct -coupled (and has good response 
down to that low frequency), enough 5 Hz 
rumble may cause your speaker system's 
woofer cone to undulate wildly at that 
low, low frequency. 

While the 5 Hz itself is not audible, if 
the speaker cone is forced out of its linear 
operating region because of this energy, 
musical frequencies that are being repro- 
duced simultaneously may become highly 
distorted. A good check for this is to re- 
move the speaker grille while auditioning 
one of these turntables equipped with 
slower speed motors and watch what hap- 
pens with the volume turned up fairly high 
during a quiet passage on the record. If 
the speaker cone is waving wildly in the 
breeze, reach for the low -cut rumble 
(sub -sonic) filter on your amplifier panel, 
or choose another turntable system! 

Remember, too, that sub -multiples and 
multiples of the basic 60 -Hz power line 
frequency can also find their way into 
these systems (30 Hz, 60 Hz, 120 Hz etc.), 
though usually their amplitude will be 
lower in these slow -speed motors. 

We mentioned before that the only way 
to adjust speed on any turntable using a 
synchronous motor is by mechanically- 
changing diameter relationships between 
the motor pulley and the turntable drive 
rim. That is true, so long as the motor is 
driven directly from the utility power line. 
It is possible, however, to drive a syn- 
chronous motor by internally generated 
AC voltages, produced by built -in 60-Hz 
oscillators. That is exactly what is done in 
the B.I.C. model 980, which uses a low - 
voltage AC 24 -pole synchronous motor 
that operates from about 6 volts. An elec- 
tronic circuit incorporates a Wein bridge 
oscillator (one of the most stable oscil- 
lators known) that in turn drives a small 
power amplifier, producing the needed few 
watts of 60 Hz power to drive the low 
voltage motor. 

Since the frequency of a Wien bridge 
oscillator can be easily varied by means 
of a variable resistor in the oscillator's 
feedback circuit, all that's needed for 
speed adjustment is a customer -accessible 
control knob which adjusts this resistance 
value. Increase the oscillator frequency 
to 61.2 Hz or reduce it to 58.8 Hz and you 
have a ±2% speed adjustment capability 
without having to change any pulley diam- 
eters. In theory, at least, even the change 
from 331/2 to 45 RPM could be accom- 



plished in this way, although B.I.C. chose 
to retain the two -step pulley in their de- 
sign. 

Direct -drive turntables 
Long ago, transcription turntables used 

in broadcast studios were called direct - 
drive turntables because the motor shaft 
pulley made direct contact with the inner 
(or, in some cases, even the outer) rim of 
the large turntables that were used in 
such applications. Today's direct -drive 
units, such as the Technics by Panasonic 
model SP -10 shown in Fig. 7, operate on 
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FIG. 7- TECHNICS BY PANASONIC MODEL 
SP -10 features direct drive, slow speed DC 
servo -controlled motor. Pickup arm must be 
purchased separately. 

entirely different principles. In the first 
place, the motors used in today's units 
rotate at the actual. low speed of the turn- 
table itself (331/3 RPM or 45 RPM). 
Their shafts, therefore, have the turntable 
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directly affixed to them with the center - 
hole spindle forming a part of the shaft 
assembly. 

The motors used in these direct -drive 
turntables are primarily DC motors, 
driven by electronic circuitry which is 
built into the turntable system. In the case 
of the turntable shown, a DC brushless 
motor is powered by a servo- controlled 
electronic power source which automati- 
cally varies the amount of voltage fed to 
the motor whenever speed of rotation 
varies, regardless of the cause. A block 
diagram of the electronic speed control 
system is shown in Fig. 8. Many alterna- 
tive forms of speed regulation and control 
have been applied to these new direct -drive 
turntables. 

Some, such as Dùal's model 701, use two 
Hall -effect generators to drive four 
switching transistors that produce a ro- 
tating magnetic field in the motor's field 
coils. This causes the four magnetic pairs 
on the rotor to be pushed and pulled con- 
tinuously. A voltage which is a function of 
motor speed is fed to an electronic 
regulating circuit and is compared to a 
constant standard voltage derived from 
a regulated power supply. Any difference 
between these two voltages causes an im- 
mediate change in the motor speed. 

Other methods of speed regulation have 
been devised by other manufacturers, but 
all depend upon some form of electronic 
feedback circuitry to keep that speed con- 
stant. 

The generalization that direct -drive 
turntable systems are confined to single - 
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FIG. 8 -BLOCK DIAGRAM of electronic drive and speed regulation system, Technics by Pana- 
sonic model SP -10 turntable. 

play turntables was shattered recently 
when Technics by Panasonic startled the 
industry by delivering a new direct -drive 
system that was also capable of handling 
multiple records (a "record changer " -if 
that company and our more sophisticated 
readers will excuse the use of that much 
disparaged term). This new entry is 
shown in Fig. 9. 

FIG. 9- DIRECT -DRIVE SYSTEM can even be 
applied to multiple -play turntables, as dem- 
onstrated by this new model SL -1350 from 
Technics by Panasonic. 

Thus we see that the type of drive sys- 
tem used in a turntable is no longer a 
function of whether it is a single -play 
manual, semi- automatic single play, or 
fully automatic multiple play turntable 
system. Again, in theory, the direct drive 
approach should yield the best or lowest 
"rumble" figures of all -and indeed many 
of the newer and more expensive turn- 
tables now available for home use do 
boast figures as high as 70 dB or so (DIN 
"B" weighted). It is clear, too, that a DC 
motor will not impart vibration frequen- 
cies that are harmonically related to the 
incoming power line frequency, since no 
sinusoidal powering voltages are involved 
in the direct -drive system. Nevertheless, 
a poorly designed direct -drive system can 
have other sources of vibration, at other 
random frequencies, that can cause 
audible rumble that is no less severe than 
that caused by the more commonly en- 
countered 30 Hz, 60 Hz, etc. 

In the final analysis, then, the choice of a 
good turntable system still depends upon 
those three primary performance factors 
we mentioned at the outset; signal -to -noise 
ratio (rumble), speed accuracy, and speed 
consistency (low wow -and -flutter). So 
long as manufacturers quote these specifi- 
cations in meaningful and easily under- 
stood terms, the type of drive system used 
remains a function of manufacturer's 
preference -and yours. R -E 
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"Putting a jumper from terminal 'D' 
over to point 'X' didn't work ... anp 
other suggestions ?" 



Selectìng CB Antennas 

The antenna is perhaps the weakest link in the equipment chain in 

a CB radio installation. Selecting the correct type depends on its usage 
and on the desired coverage. Here are some selection guides. 

WHETHER OR NOT A MOBILE CB UNIT 
can maintain reliable contacts with its 
base station depends largely on the 
types of base and mobile antennas and 
how they are installed. This is partic- 
ularly true of the antenna on the mo- 
bile unit. 

The basic or fundamental antenna is 
a length of wire one -half wavelength 
long and broken in the center by an in- 
sulator. The antenna -called a half - 
wave dipole -is fed in the center by a 
two -wire transmission line. The resis- 
tance of the antenna at the feedpoint is 
approximately 70 ohms. The overall 
length of a dipole for the 27 -MHz Citi- 
zens band is approximately 108 inches 
long. 

It would be highly impractical to in- 
stall an antenna of this length on the 
average vehicle so mobile radio design- 
ers quickly adopted the Marconi or 
ground -plane type vertical antenna as 
being the simplest and most practical 
for vehicular installations. Since trans- 
mission and reception is best between 
stations using antennas of the same 
polarity, vertical antennas are most 
often used at base stations whose main 
contacts are with mobile units. 

This antenna is half the length of a 
dipole or one -quarter wavelength long 
-about 9 feet at 27 MHz. If a quarter - 
wave antenna is to operate properly and 
most efficiently with a low angle of 
radiation for maximum ground -wave 
range, it must work against a good earth 
ground. When this is not possible, as 
when it is mounted on a building or on 
a vehicle, it must work against a ground 
plane which is a substitute for a good 
earth ground. 

Ideally, the ground plane is a square 
or round metal plate or wire mesh. The 
minimum radius of the circle or half 
the diagonal of a square ground plane 
should be one -quarter wavelength or 
equal to the electrical length of the 
radiator. The ground plane, in effect, 
acts as a mirror that simulates the addi- 
tional quarter -wave section that would 
be required if the antenna were not 
working against ground. The most com- 
mon ground plane for VHF antennas 
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consists of a number of stiff wires or 
rods extending from the base of the 
radiator. The most common type of 
quarter -wavelength vertical antenna is 
mounted on an insulator in the center 
of the ground plane. The center or core 
of a coaxial cable connects to the base 
of the antenna radiator and the coaxial 
shield connects to the ground plane. 
The impedance at the base of a quarter - 
wave radiator is about 35 ohms -half 
that of a half -wave dipole. This is not a 
perfect match for 50 -52 -ohm coaxial 
transmission lines but it is sufficient to 
yield a SWR of 2.5:1 or better. 

(In the case of a base station antenna 
mounted on a tower or a mast, the 
ground plane may consist of three or 
four radials sloping downward at a 
45° angle. Now, the feed -point impe- 
dance approaches 50 ohms so it is a 
nearly perfect match for 50 -ohm coax.) 

Vehicular installations 
The ideal location for a vertical an- 

tenna on an automobile or other ve- 
hicle is in the center of a metal roof. 
But, a 9 -foot whip can be quite un- 
wieldly when mounted on the roof of 
the family car so it is usually mounted 
on a bumper or fender. In this case, the 
radiation pattern is distorted from the 
circular (ideal) configuration to one 
that is decidedly directional due to the 
close proximity to body metal. 

Many CB'ers object to the 120-108 - 
inch whip designed for mobile opera- 
tion so several shortened forms have 

Base Loading 

been developed. By using a loading coil 
at the base, in the center, above the 
center or at the top of a physically short 
radiator, the effective electrical quarter 
wavelength can be attained. 

When a vertical radiator is short- 
ened to less than a quarter wavelength, 
it presents a capacitive reactance and 
a lower radiation resistance to the 
source. To compensate, a loading coil 
is used to provide enough effective in- 
ductance to compensate for the phys- 
ical shortening. When the loading coil 
is at the base of the antenna, the coaxial 
transmission line is usually tapped on 
to the coil at a point that provides a 
good impedance match between the 
two. 

A coil- loaded shortened antenna is 
less efficient than a full -length quarter - 
wave whip. But, when it is installed in 
the center of a vehicle's metal roof, its 
radiation pattern suffers less distortion 
than that of a full -wave whip mounted 
on the car's rear bumper, on the cowl 
of a truck or on the side of a motor - 
home. 

The placement of the loading coil in 
a shortened vertical radiator depends 
on several design factors and on how 
and where the antenna is to be used. 
The efficiency of the antenna is directly 
related to its height above ground and 
on the distribution of the RF current 
along its length. Naturally, the ideal is 
the full -length quarter -wave antenna. 

In this case, the current distribution 
resembles one -quarter (ninety degrees) 
of a sinewave with minimum current at 
the top and maximum current at the 
base. Figure 1, from material supplied 
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FIG. 1- LOADING COILS compensate for physical length in a shortened antenna. The position 
of the coil in a vertical antenna affects its overall performance. 



by Hy -Gain, compares the current dis- 
tribution of a full- length quarter -wave 
radiator with base -loaded, center - 
loaded and top -loaded radiators. The 
solid lines represent the current dis- 
tribution in a short loaded antenna and 
the dashed lines the current in full 
quarter -wave antennas. The shaded 
areas represent loss in radiation effi- 
ciency. 

Note how current distribution and ef- 
ficiency vary with the position of the 
loading coil. Obviously, the top -loaded 
provides performance quite like that of 
a full -length radiator. However, you 
have to consider installation and use. 
Top -loaded radiators perform a little 
better than base -loaded types but they 
are difficult to match and their char- 
acteristics tend to change rapidly with 
any movement that varies the position 
of the loading coil with respect to the 
ground plane. 

Furthermore, the loading coil on the 
top of an antenna cannot take physical 
abuse as when struck by trees and other 
low obstructions. On the other hand, in 
a base -loaded antenna, the loading coil 
is pretty firmly fixed in relation to the 
ground plane so antenna detuning with 
movement is minimized. The tip of the 
whip can be made of spring steel or 
other material that can take battering 
by trees and low overpasses. 

Radiation patterns 
Every antenna has vertical and hori- 

zontal radiation patterns. The horizon- 
tal shows the relative amounts of power 
radiated to the 360 degrees of the com- 
pass and the vertical pattern shows the 

angle at which maximum power is ra- 
diated with respect to the horizon. 

The radiation pattern of a vertical 
antenna is (ideally) circular- radiating 
equally to all points of the compass. 
The pattern resembles a doughnut with 
the radiator passing through the hold 
in its center. Slicing through the dough- 
nut, we may find its cross -section to be 
circular, elliptical with its long axis 
pointing skyward or it may be squashed 
nearly flat so its greatest dimension is 
parallel to the earth's surface. See 
Fig. 2. 

A quarter -wave radiator squirts a 
considerable amount of the transmitter 
power upward where it is wasted in the 
atmosphere. As the radiator is length- 
ened to a half wavelength and longer 
(Fig. 3 ), the available power is con- 
centrated in a lower, more extended 
lobe to provide a stronger signal over 
a greater distance. 

The quarter -wave radiator is the 
standard against which all other verti- 
cals are measured. It is said to have an 
amplification factor of unity or zero 
dB gain. (An antenna is a passive de- 
vice so it cannot amplify the signal fed 
to it by a transmitter or picked up from 
a distant station. Instead, it derives its 
apparent power gain by concentrating 
more of the transmitter power at lower 
angles to the horizon.) 

Stepping up from the quarter -wave 
radiator, we have half -wavelength, five - 
eighths wavelength and 0.64 -wave- 
length verticals. These provide approxi- 
mate gains of 1.8, 3.4 and 4+ dB over 
a reference quarter -wave radiator. 

Some of the more impressive vertical 

FIG. 2- VERTICAL RADIATION PATTERNS of ground -plane and colinear antennas. The appar- 
ent gain of the latter is due to its lower angle of radiation. 
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FIG. 3 -CB COVERAGE ALONG THE GROUND increased as the antenna is lengthened beyond 
one -quarter wavelength. 

base station antennas based on two or 
more electrical half -wavelength radia- 
tors operated in phase. The average CB 
colinear is a full -wave vertical whose 
electrical length is around three -quarter 
wavelength. The transmission line con- 
nects to a 52 -ohm point on a matching 
coil or to a shunt -feed arrangement. A 
capacitance "top hat" consisting of a 
few radials or a wagon -wheel type con- 
figuration shapes the current distribu- 
tion for best operation and also serves 
to minimize static electricity build -ups 
that cause interference with reception. 
Typical colinear antennas are the CLR 
series by Hy -Gain, the Hustler Jam 
Ram model 27 Jr by New -Tronics 
Corp. and Mosleÿ s Devant. 

Directivity 
In many cases, it is desired to radiate 

maximum power in only one direction. 
This is particularly true in installations 
where all communications are between 
two fixed stations, as between a ranch 
house and a stock pen or an oil well 
and pumping station. Some directional 
antennas concentrate their radiated 
power in directions 180 degrees apart; 
these are bidirectional. Antennas that 
pour all of their radiated power in one 
direction are unidirectional. Some uni- 
directional antennas are mounted on 
rotators so they can be aimed in the 
desired direction. Others are fixed ar- 
rays of two or three quarter -wave radia- 
tors whose pattern can be rotated elec- 
trically by changing the method of 
feeding and the phase of the current in 
the radiators. Beams for CB use will be 
covered later. R -E 

POOR FOCUS 

This Silver:one 4267 has a focus 
problem. The focus control has no ef- 
fect. High -voltage is good, but l'in read- 
ing only 3.5 kV on the focus, and it 
won't vary. I can reduce the high - 
voltage and get better focus. What's 
going onP -D.F., Lyndhurst, OH. 

Your focus voltage is too low. For 
proper focus, you must have approx- 
imately 20% of the high voltage; that's 
why you can reduce the high voltage 
and get a focused raster. Since you re- 
placed the focus rectifier without re- 
sult, the problem should be in the focus 
transformer. (The pulse that drives the 
focus rectifier comes from the horizon- 
tal output tube plate. If this is low, your 
high voltage, boost and sweep would 
also be down.) 

Try this. Disconnect the two leads 
from the focus transformer to the fly- 
back. This should bring your focus 
voltage back to slightly above normal. 
This type of adjustment is a "variable - 
loss" thing like the old width coils. If 
this brings it back, replace the focus 
transformer. 
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Engineers 
design 

electronic 
circuits 
so can 

you! 
Only CREI offers you a choice 

of 18 home study programs 
in electronics with circuit design, 

plus special arrangements 
for engineering degrees 

Advanced Electronics 

Circuit design is perhaps the one qualifi- 
cation that distinguishes advanced 
technical personnel and engineers from 
the average electronics technician. 

If you can design electronic circuits, 
you can more readily understand the 
circuitry of all types of electronic equip- 
ment. Thus you can more easily handle 
the repair and maintenance of such 
equipment, as well as assist in the devel- 
opment of new electronic systems. 

The ability to design electronic cir- 
cuits to solve practical engineering prob- 
lems is one of the most valuable skills 
you can possess. Those with this ability 
are sought after and command posi- 
tions of far greater responsibility, pres- 
tige and pay than the average techni- 
cian. 

If you are going to have a worthwhile 
career in the field of electronics, the 
ability to design circuits is a skill you 
will want to acquire. 

Circuit design in 
all CREI programs 
CREI covers circuit design in its home 
study programs in electronics. This is 
one of the factors that makes CREI 
training different from most other home 
study schools. CREI programs, of 
course, are college level -the same level 
of training you will find in any college 
or university offering programs in elec- 
tronic engineering technology. 

CREI training, however, is designed 
for home study. The programs give you 
effective, step -by -step training to help 
you move up in your career in elec- 
tronics by using your spare time for 
technical self improvement. 

Unique Design Lab 
CREI gives you both theory and prac- 
tical experience in circuit design with its 
Electronic Design Laboratory Program. 
The professional equipment included in 
this program allows you to construct, 
test out and correct the circuits you de- 
sign until you have an effective circuit. 

This Lab Program helps you under- 
stand advanced electronics. It also gives 
you practical experience in many other 
important areas of electronics, as in 
prototype construction, breadboarding, 
test and measurement procedures, cir- 
cuit operation and behavior, characteris- 
tics of electronic components and how 
to apply integrated circuits. 



; areer Training at Home 

Only CREI offers this unique Lab 
Program. It is a complete college lab 
and, we believe, better than you will 
find in most colleges. The "Lab" is one 
of the factors that makes CREI training 
interesting and effective. And the pro- 
fessional equipment in this program be- 
comes yours to keep and use throughout 
your professional career after you com- 
plete the training. 

Engineering Degree 
CREI offers you special arrangements 
for earning engineering degrees at cer- 
tain colleges and universities as part of 
your home study training program. An 
important advantage in these arrange- 
ments is that you can continue your full 
time job while "going to college" with 
CREI. This also means you can apply 
your CREI training in your work and 
get practical experience to qualify for 
career ad'ancement. 

Wide Program Choice 
CREI gives you a choice of specializa- 
tion in 14 areas of electronics. You can 
select exactly the area of electronics 
best for your career field. You can spe- 
cialize in such areas as computer elec- 
tronics, communications engineering, 
microwave, CATV, television (broad- 
cast) engineering and many other areas 
of modern electronics. 

FREE Book 
In the brief space here, there isn't room 
to give you all of the facts about CREI 
college -level, home study programs in 
electronics. So we invite you to send 
for our free catalog (if you are qualified 
to take a CREI program). The catalog 
has over 80, fully illustrated pages de- 
scribing your opportunities in advanced 
electronics and the details of CREI 
home study programs. 

Qualifications 
You may be eligible to take a CREI 
college -level program in electronics if 
you *are a high school graduate (or the 
true equivalent) and have previous 
training or experience in electronics. 
Program arrangements are available 
depending upon whether you have ex- 
tensive or minimum experience in 
electronics. 

Send for this FREE Book 
describing your opportunities 
and CREI college -level 
programs in electronics 

Mail card or write describing qualifications to 

CAPITOL 
RADIO 
ENGINEERING 
INSTITUTE 

McGraw -Hill Continuing Education Center 
3939 Wisconsin Avenue Northwest 
Washington, D.C. 20016 

Accredited Member National Home Study Council 

GI Bill 
CREI programs 
are approved 
for training of 
veterans and 
servicemen under 
the G.I. Bill. 
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new digital Remote Control 

SOME MODELS OF THE NEW RCA CTC -81 
and CTC -74 color TV chassis use a 
unique remote control system that fea- 
tures on- screen display of the selected 
channel number and the time -of -day. 

In addition, the set owner, selects 
channels by punching out two -digit 
numbers on a calculator -like keyboard. 
This is a direct -access system that per- 
mits the customer to go directly from 
any channel to any other channel. For 
more information on similar systems 
see "Star -A New Kind Of TV Tuning 
System" Radio- Electronics, December 
1974; also see "Omega Tuning System ", 
Radio- Electronics, December 1975. 

Other features of this new control 
system include remote control of vol- 
ume, color, tint and chassis power. 

The control unit (it's the only way to 
control the set, there are no controls 
on the receiver itself) is an ultrasonic 
transmitter that RCA calls an XL -100 
control center. 

What the unit controls 
To turn the chassis on, the customer 

simply punches out the desired channel 
(01 through 83). If an active channel 
has been selected, program audio and 
video appear immediately after the 
second digit is entered. To turn the 
chassis off, the user enters two zeros 
(00). 

When the set is turned on, and each 
time a new channel is selected, the 
channel number appears in white in the 
lower right hand corner of the screen. 
The time appears on the lower left hand 

It's a new kind of remote control system for 
a color TV. The most noticeable thing about it is that 

there are no controls at all on the TV itself. 

side of screen and shows hours, minutes 
and seconds. The channel number and 
time of day remain visible for five sec- 
onds and then turn off. They can be re- 
called at any time by making a new 
channel selection or by tapping the "C" 
or "T" buttons. If recalled by using the 
"C" button, the display appears in red. 
If you use the "T" button the display 
appears in green. If for any reason the 
set owner wants the display on all the 
time, he flips a switch on the rear of 
the set. 

Actually, power is applied to the 
chassis as soon as the first digit is en- 
tered. However, if the second digit is 
not entered within 25 seconds, the set 
turns itself off. This feature prevents 
accidental triggering of the system 

by MARVIN WILSON 

when no one is home. 
To control volume, the UP botton 

on the control keyboard is depressed 
to increase the volume and the DOWN 
button to decrease volume. These 
switches are marked with arrows to in- 
dicate up and down. 

To adjust color, the user depresses 
the "C" button and then the up or down 
buttons. Tint is controlled in a similar 
fashion. First you depress the "T" but- 
ton and then either the up or down but- 
ton. 

What Makes It Work 
Now let's take a look at the electronic 

systems that make this electronic magic 
possible. 

Physically, the complete address tun- 
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FIG. 1- DIRECT ADDRESS remote receiving 
system being used in the latest RCA color 
TV chassis. It does an interesting job. 
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ing system consists of a 14- frequency 
ultrasonic transmitter (see schematic in 
Fig. 2). Inside the TV there is an ultra- 
sonic decoding and function command 
system called the Direct Address Pack- 
age (DAP). It is shown in block dia- 
gram form as a part of Fig. 4. Then 
there's an ultrasonic preamp and post 
amplifier (they are shown in both Fig. 
3 and Fig. 4). There's also a five - 
module receiving, decoding and com- 
mand assembly that includes the UHF 
and VHF tuners (see Fig. 3). The last 
section is the time -set pushbutton 
switch assembly that also includes the 
VHF offset potentiometers. 

As you can see in Figures 3 and 4, 
ultrasonic signals from the control cen- 
ter are received and amplified by the 
preamplifier. From here the signal goes 
to the post amplifier that amplifies and 
amplitude -limits the incoming ultra- 
sonic energy before applying it to the 
command module. The command 
module (Fig. 3) converts the 14 pos- 
sible ultrasonic frequencies into digital 
codes that control the desired functions 
(on -off, channel select, volume, color 
and tint) . The same digital codes are 
applied to the display module. It con- 
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PHOTO SHOWS INSIDE of remote 
transmitter. FIG. 2- (below) SIMPLIFIED DIA- 

GRAM of the remote control unit. Fourteen different 
untrasonic signals are produced and transmitted. 
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verts the channel number codes into 
video information that is displayed as 
channel numbers on the screen. The 
display module also contains an elec- 
tronic clock that supplys time -of -day 
information to the display circuits. 

The channel -select codes are applied 
to the VHF tuning and UHF tuning 
modules. These modules select the ap- 
propriate analog voltage for the var - 
actor tuner operation. They also pro- 
vide the respective tuners with the 

01 

CR 

CR6 

.9V 

I 
TRANSDUCER 

proper power and bandswitching volt- 
ages. 

A separate power supply module 
(not shown) provides the DC voltages 
needed to operate the direct address 
system. Standby voltages as well as 
some operational voltages are derived 
from the AC line input via a module 
mounted transformer and rectifier cir- 
cuit. The rest of the required voltages 
are taken off the set's 175 -volt DC and 
38 -volt DC supplies. 
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FIG. 3 -MAJOR SUBSYSTEMS in the direct address package are shown here in block diagram 
form. Note that the tuners are part of the system. 
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FIG. 5-COMPARISON OF WHITE numeral 
"1" digit to the output waveform that pro- 
duces it. Note the black outline around the 
numeral. 

The transmitter 
A simplified schematic of the remote 

transmitter is shown in Fig. 2. Inte- 
grated circuit U1 consists of a crystal 
controlled oscillator and dividers that 
supply ultrasonic energy to the trans- 
ducer at one of the 14 selected fre- 
quencies. 

When the user pushes the keyboard 
switches, the switch supplies a positive 
DC output to the oscillator on the 
proper input terminal. The output pulse 
train at the selected frequency appears 
simultaneously on the bases of transis- 
tors Q1 and Q2. They drive the trans- 
ducer through transformer TI. 

The transformer secondary is tuned 
to resonate with the capacitance of the 
transducer beyond the highest select- 
able ultrasonic frequency. By charging 

capacitor C4, the transformer primary 
provides extra driving power for the 
transducer. 

Diodes CR5, CR6, CR7 and CR8 
prevent output current reversal, allow- 
ing T1 and its associated circuitry to 
ring when pulsed. A voltage tripler rec- 
tifies the 150 volt peak -to -peak output 
AC to provide the DC bias for the 
transducer. 

The transmitter has a unique battery 
condition indicator. It consists of an 
LED and a PUT. When the "C" button 
is pushed, the battery voltage that ap- 
pears at the oscillator color frequency 
input is applied across the LED (CR4). 
The LED cathode returns to ground 
through Q3, a programmable unijunc- 
tion transistor (PUT). The gate voltage 
on the PUT (Q3) is set by R5 to main- 
tain transistor conduction with battery 
voltages higher than 6.5 volts. When 
the battery drops below 6.5 volts Q3 no 
longer conducts and the LED will not 
light. 

The receiver 
As shown in Fig. 1, ultrasonic energy 

from the control center (remote trans- 
mitter) is preamplified by the MCY 
preamplifier module. The preamplifier 
is tuned to accept a spectrum of ultra- 
sonic frequencies from approximately 
30 kHz to 60 kHz, and to provide a 
voltage gain of approximately 60 dB. 
Power for the preamplifier is supplied 
from the direct address power supply 
module. 

From the preamp, the band -limited 
and simplified ultrasonic energy is 
coupled to the post -amplifier module. 
It supplies an additional 60 dB of volt- 
age gain and provides a square wave 
output limited to a value of 12V p -p. 

The remote receiver and decoder 
functions take place in a unique large 
scale integrated circuit (LSI) located 
on the command module. This "re- 
mote" IC consists of a frequency 
counter and decoder which converts 
each of the 14 possible input ultrasonic 
frequencies into a binary code. The 
ultrasonic frequency corresponding to 
each of the ten transmitted digits, 0 
through 9, is converted into the respec- 
tive binary number on output terminals 
D1 through D4. In addition, the "up," 
"down," color ( "C ") and tint ( "T ") 
functions each produce a binary num- 
ber plus an output on the "control" 
terminal. These remote IC outputs are 
decoded by the "control" IC which gen- 
erates the appropriate function com- 
mand signals. 

Because a high degree of immunity 
from undesired inputs is a prime requi- 
site for the reliable operation of the 
digital address system, the remote IC 
only reacts to valid, legitimate ultra- 
sonic inputs. Each ultrasonic input is 
sampled at a 120 sample -per- second 

(continued on page 86) 



RADIO EMERGENCY ASSOCIATED CITIZENS TEAMS 

REACT -What's It All About 
Citizens Band group keeps perpetual watch on channel 9, supplies 

information and aid to motorists and helps in emergencies. 

A SUDDEN CATASTROPHE ERUPTS- FLOOD, 
earthquake, tornado, or a forest fire that 
wipes out a village. The authorities are out 
with emergency gear, evacuating people in 
danger, supplying food for the hungry, 
lodging for the homeless, and emergency 
medical and hospital service for the in- 
jured. 

Emergency communications services are 
vital at such a time. Wires are usually 
down; power is often out, normal corn- 
munications facilities may be entirely dis- 
rupted. Traditionally the amateur has 
moved in, setting up his portable equip- 
ment and preparing to handle messages 
into and out of the stricken area. 

But today a new agent -the Citizens - 
band communicator -is in the center of 
the emergency as soon as it appears. No 
need for him to set up equipment -his is 
in his car-or in his hand. Highly mobile, 
he can report on rapidly changing condi- 
tions even while they are changing, and 
can maintair contact between various 
groups working on the same emergency as 
no other service can. 

In many cases this work is done by local 
Citizens -band groups. But by far, the 
greater number of effective workers are 
banded together in a national organization 
called REACT -Radio Emergency Asso- 
ciated Citizens Teams. Organized in the 
late 1950's by Hallicrafters, the Associa- 
tion is now sponsored by the Research and 
Development department of General 
Motors as an aid to highway travelers. 

Even though REACTers have made a 
glorious record in emergency activities, 
probably REACT's most valuable work is 
to help motorists on the road. They re- 
spond to calls for assistance, giving in- 
formation and referring calls to agencies 

by FRED SHUNAMAN 

able to handle them, as well as engage in 
life- saving activities in road accidents. CB 
Radio means more than just a sales boom. 
Used effectively and in an organized man- 
ner, CB communications can provide a 
necessary and valuable community service. 
And aside from community service, or- 
ganized CB communications can create 
new marketing opportunities in your re- 
gion. But how can CB help a community? 

Other activities, such as assistance to 
police during parades and celebrations, 
maintaining communications during 
searches for lost children, and even par- 
ticipating in an "annual rattlesnake hunt" 
are reported on with some enthusiasm in 
the association's organ, The National 
REACTER. Their central activity is to 
keep a continuous watch on CB channel 
9, recognizing that many motorists have 
CB equipment, which can be completely 
useful to them only if they are able to 
contact help at any time. 

REACT has its heroes 
REAÇT'ers nevertheless point with 

pride to their work in severe emergencies, 
where they already have an honor roll of 
members lost in the service of the public. 
In the Rapid City (South Dakota) flood 
of 1972, five REACT members were 
among the victims. Herb Whiting. his wife. 
Phyllis, Mary Pepper and Blake Thornton 
of Black Hills C -276 REACT and Otis 
Mathews of Rushmore 2158 REACT were 
instructed to take positions in the flood 
areas and were cut off by waters that rose 
faster and farther than expected. At least 
two other Black Hills members were 
trapped for several hours, one in a tree 

and the other in a water -filled car. 
More recently David Bryant, past presi- 

dent of the Hale County (Texas) REACT, 
was killed on tornado watch duty. Alerted 
by the local REACT coordinator, he took 
his regular spotter's post. His wife was with 
him in the car ( "I wouldn't want us to 
get separated if Plainview gets hit. ") The 
tornado touched down close to Bryant's 
car and a police vehicle also on tornado 
watch duty. Bryant's last transmission was: 
"The wind is trying to lift us up!" His 
body was found in a field about 60 feet 
from the car. His wife, in the car, was in- 
jured. The police car was also shaken up, 
one of the officers receiving lacerations. 

A full week's work 
A more recent example was given by 

Xenia, OH, where two tornados (some 
say three) joined to destroy the southern 
third of the city. The Miami Valley RE- 
ACT, headquartered in Dayton, has a spe- 
cial group called Redicom, trained under 
the Red Cross and Civil Defense in first - 
aid, survey and disaster work. When the 
Sheriff's radio announced; "A tornado has 
touched down in Xenia. Send all available 
police, ambulances and first -alders," the 
Redicom unit was ordered out by the Red 
Cross and CD. 

Their first duty was to carry the injured 
to ambulances. Then for several days they 
carried on a combination of communica- 
tions and legwork. Mobiles assigned to ex- 
plore the partly devastated streets found 
heart patients without phones or necessary 
medicines, some without food. Others, 
who were in normal physical condition, 
were afraid to leave their homes for fear 
of looters. The CB mobiles called the in- 
formation back to base, and runners were 
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sent with food or other necessary supplies 
or aid. 

One detachment was joined by Red 
Cross nurses with PA's. The REACT ve- 
hicle toured while the nurse announced the 
availability of medicine and vaccines, and 
asked that people come to the car for 
medical aid. Calling on other CB'ers for 
assistance, the original Redicom group was 
joined by REACT teams and other CB 
clubs from Greene, Clarke, Fairfield and 
Franklin counties. It was only after eight 
days, "spending ten to 16 hours a day in 
Xenia," that the last REACT team was 
discharged from a job well done. 

These dramatic incidents, and dozens of 
others in which REACT'ers have risked 
life and limb in the service of the com- 
munity, are just a few of the thousands of 
times REACT'ers have been of service to 
the motoring public-all the way from 
telling a driver where he made a wrong 
turn and the best way to get to his destina- 
tion, to a two -car accident where ambu- 
lances were called and first aid given to the 
injured till they arrived. 

In this continuing activity they have 
had some special successes. During the 
energy shortage in early 1974, CB'ers not 
only relayed distress calls from motorists 
who were out of gas, but were able to di- 
rect others to stations that had supplies at 
the moment. In many cases, they used their 
local knowledge to give information on 
the shortest and most economical route to 
a given destination. 

WHAT IS REACT -HOW DOES 
IT WORK? 

Any five or more persons may 
apply to REACT National Head- 
quarters, 11 E. Wacker Drive, Chi- 
cago, IL 60601, for a charter to 
form a local REACT team. If there 
is already a REACT team in the 
community, applicants will be re- 
ferred to it. 

There are three simple require- 
ments: 
1. Establish an effective REACT 

monitor system, guarding the 
official emergency channel 9, 
24 hours per day, 7 days a week. 

2. Maintain an active membership 
of at least five Class -D Citizens 
Radio operators. 

3. Operate at all times in accord- 
ance with FCC rules and all 
Federal, State and local regula- 
tions. 
(It might seem that REACT ser- 

vice would be useful only to motor- 
ists with Citizens Radio. It really is 
much broader -a REACT member 
or often an ordinary Citizen bander 
passing a disabled car or an acci- 
dent will immediately put out a call 
on channel 9, informing the nearest 
monitor of the situation. Some 
teams even patrol the highways, 
though National REACT does not 
endorse such projects, pointing 
out that criminals sometimes pose 
as disabled mctorists to lure good 
Samaritans into their reach. In any 
case, the services of REACT reach 
a much broader group than owners 
of CB radios.) 

o 
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REACT OBJECTIVES: 
To assist in all forms of local 

s emergencies by furnishing in- 
stant radio telephone communi- 
cations with REACT headquar- 
ters and /or proper authorities 
and services. 

2swith other emergency radio 
To promote close cooperation 

services in event of disaster. 
3To maintain and encourage op- 

, .rating efficiency through 
proper communication tech- 
niques. 
4To operate and maintain equip - 

r mont at peak efficiency and in 
accordance with F.C.C. regula- 
tions. 

stTo use the official Emergency 
. Channel 9 exclusively for high- 

way assistance and other emer- 
gencies. 

6To co- operate in locating and 
r reporting sources of radio in- 

terference. 

Sponsored by 

General Motors as a Safety and 

Community Service Program 

OFFICIAL REACT CALLING CARD is handed out to people that have been assisted by a 

REACT member. 

COL. ROBERT CHIARAMONTE, who was responsible for integrating the efforts of Citizens -band 
radio teams and the Ohio State Police to improve conditions of highway travel. 

Organized aid to travellers 
I'he State of Ohio, whose State Highway 

Patrol Superintendent, Colonel Robert 
Chiarmonte, has been an ardent supporter 
of CB from its earliest days, is a particu- 
larly excellent example. All 57 Ohio State 
Patrol posts are equipped with CB base 
units, donated by REACT teams and other 
CB clubs, that monitor channel -9 twenty - 
four hours a day. In 1970, the Patrol en- 
gaged in a two -year test program with 
REACT. It included not only read tests 
but such activities as planning meetings 
where Highway Patrol personnel, REACT 
teams and local CB clubs as well as rep- 
resentatives of other interested public 
services, were involved. A number of prob- 
lems were investigated and some educa- 
tional work accomplished. One somewhat 
unexpected result is that in Ohio, "non - 
emergency use of channel 9 is very lim- 
ited." 

In some of the tests, CB mobile units 
were placed in patrol cars for a given 
period of time and their traffic logged. In 

one ten -day period during one officer's reg- 
ular duty tour, he received three accident 
calls, one report of a car on fire, twelve 
disabled motorists, one "driving under the 
influence of alcohol" complaint, two run- 
away teen -age girls, and three excessive 
speed complaints. A tribute to the CB dis- 
cipline on the Ohio highways is that there 
were no false alarms -all the messages 
were legitimate. 

The growth of Citizen band use in Ohio, 
says Col. Chiaramonte, is incredible. Other 
states throughout the nation, keeping a 
close watch on Ohio's progress in CB emer- 
gency use, have expressed interest in build- 
ing a similar climate of cooperation be- 
tween law enforcement agencies and the 
CB user population. 

"Infinite positive results," says Col. 
Chiaramonte, "could come from the de- 
velopment of a nationwide highway emer- 
gency communications system as described 
here. The day is coming when it may be 
said that help for the person in trouble is 

truly as close as his microphone." R -E 



The open short 

When is an open 
a short? 

by JACK DARR 
SERVICE EDITOR 

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- addressed en- 
velope. If return postage is not includ- 
ed, we cannot process your question. 
Write: Service Editor, Radio- Electron- 
ics, 200 Park Ave. South, N.Y. 10003. 

R -E's Service Clinic 

THIS IS THE TALE OF A FAIRLY TYPICAL 
tough -dog service job. The fault itself 
isn't at all unusual. We've all seen it 
many times. However, I thought it 
might be educational to follow the 
analysis through all of the various tests 
(and see how many times I was led 
astray by not interpreting test reactions 
correctly!) When you see this ( *! *), it 
marks one of the points where a dif- 
ferent interpretation of the symptoms 
would have led me to the solution much 
faster. 

The TV set was a new Zenith 19DC- 
12Z. It had been sold, but developed a 
nasty habit of blowing the damper fuse 
about every three weeks. When taken 
back to the dealer's shop, it played per- 
fectly. After about three trips, it was 
replaced by another set and put aside. 
After quite a while, I inherited it. 

On my bench, it played for quite a 
while, and then the fault showed up and 
stayed. Replacing all of the tubes did 
nothing. Checking for grounds in the 
B+ and boost circuits clearly showed 
no grounds (*!*)1 Grid drive on the 
6LF6 horizontal output was good, but 
the cathode current slowly increased 
to 400 mA (at which point I pulled the 
plug. Disconnecting the tripler didn't 
help. The flyback and yoke showed no 
shorts on a flybacker test. 

Rechecking the horizontal windings 
of the deflection yoke showed no shorts. 
Ohmmeter tests also showed infinity. 
Substituting another horizontal yoke 
winding and using only the ends of the 
winding hooked to the flyback brought 
back the boost and high- voltage. The 
cathode current of the horizontal out- 
put tube dropped to normal. Hmm. 
Must be a high -voltage breakdown in 
the horizontal deflection yoke winding. 
( *! *),2 

Order new exact -replacement deflec- 
tion yoke. Plug it in. Retest. Oh, boy! 
Same thing. The cathode current of the 
horizontal output tube increased to 
above 400 mA and no boost voltage. 
(Get red in the face.) Try the substi- 
tute yoke again. Everything normal. 
Notice that I had used only the ends of 
the winding, leaving the horizontal 
yoke center tap open. Hook this up. 
Hmm. 

Current jumps back up and the yoke 
smokes. The smoke turns out to be the 
4.7K resistor in the center -tap. Check 
original yoke; this resistor completely 
open. Check replacement yoke; open 

here too. Also in my test yoke. Replace 
all of them. New we're ready to try 
again. 

Using my test yoke because it would 
be easier to replace the 4.7K resistor, 
I pull the set -yoke plug and clip mine 
in. Without the center -tap hooked up, 
I get normal current, lots of high -volt- 
age and 1,000 volts of boost. Discover 
that the last one is due to connecting 
the top of the yoke to terminal 9 on 
the flyback instead of terminal 8 where 
it should have been. Correct this and 
boost is now normal. 

Stop and sit. Try thinking. Every- 
thing is now out of the circuit except 
the pincushion transformer. As you can 
see in Fig. 1, this is actually between 

wOR12 
DM. 
COILS 

the two halves of the horizontal wind- 
ing, so it has boost on it. Check for 
shorts from boost terminals to ground, 
13+ and everywhere else. Nothing. 
Completely open circuit. Actually, 
about 3.0 megohms, which ought to be 
all right. (*!*)3 . Monitoring the boost 
with the pin- transformer still in the 
circuit shows that the boost voltage 
rises and holds momentarily before 
dropping drastically. Cathode current 
rises at the same time. 

It's easy to unhook the boost wind- 
ing of the pincushion transformer, one 
end actually plugs in. Disconnect this 
and connect the ends of the horizontal 
yoke winding with jumper lead. Cross 
fingers and turn on the set again. Every- 
thing normal! Boost, high- voltage and 
current all OK. Reconnect center -tap 
lead. Still OK. Disconnect test yoke 
and plug original yoke back in. Still 
normal. (Look sheepishly at brand -new 
deflection yoke lying on bench!) 
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3 GOOD 
REASONS 
FOR 
BUYING AN 
EMPIRE 
CART- 
RIDGE 

1 
YOUR RECORDS WILL LAST 
LONGER. Unlike ordinary 

magnetic cartridges. Empire's vari- 
able reluctance cartridges have a 
diamond stylus that floats free of its 
magnets. This imposes much less 
weight on the record surface and 
insures much longer record life. 

2 YOUR RECORDS WILL 
SOUND BETTER. Empire 

sound is spectacular. Distortion at 
standard groove velocity does not 
exceed 05 %. Instruments don't 
waver: channel separation is razor 
sharp. 

3 MORE CARTRIDGE FOR 
YOUR MONEY. We use 4 

poles. 4 coils and three magnets in 
our cartridge (more than any other 
brand) Each cartridge must pass 
rigid tests before shipment. 

For more good reasons to buy an 
Empire cartridge write for your free 
catalogue: 
EMPIRE SCIENTIFIC CORP, 
Dept. C, Garden City, N.Y 11530 

Mfd. U.S.A. IFE 

( irrle /9 on reader service card 

Now, apparently we have a shorted 
pincushion transformer. Reconnecting 
it to the boost momentarily with a clip 
lead shows the short. Recheck for short 
to ground or B+ from boost winding 
of pin transformer; nothing. Open cir- 
cuit (* ! * )4. Hmm. Examine pincushion 
transformer very closely. No burnt 
spots, all windings check out at pre- 
cisely the correct resistance. 

Scratch head. By now the nature of 
the fault is becoming apparent, even to 
me. It has to be an arc -over ( *! *)5. 
But where? Can't hear it pop or see 
it or smell it. Eventually, a very close 
examination of the connections to the 
boost winding of the transformer shows 
it up. There is a spaghetti- covered lead 
going to the boost terminal on the 
mounting plate. This is crossing the 
grounded lead to a capacitor in the 
other windings. Moving the spaghetti 
covered lead reveals a tiny spot! It had 
accidentally been dressed closely over 
the grounded lead, and the heat of 
soldering had weakened it. Moving the 
hot lead about to -inch away from the 
other cleared up the whole problem. 

Analyzing the analysis! 
Now, let's see what happened. 

1. One of the early tests showed very 
plainly that this was not an "ordinary 
short" either to ground or B +. That 
should have been remembered later. 
2. This was getting closer. However, 
I ran right over the key fact in this 
series; that I could get both boost and 
high -voltage with no overload using the 
substitute yoke. This should have been 
pursued further, for there were more 
things than the deflection yoke in that 
circuit! 
3. This is a repeat of a test that I had 
made at least three times. Every time 
it told me the same thing, that this was 
definitely an arc -over or high voltage 
breakdown. Only two things in there, 
the horizontal winding of the yoke and 
the pincushion transformer. 
4. Now, we're getting better. At least 
I had sense enough to start eliminating 
things. 
5. Ho -hum. There he goes with that 
ohmmeter again. Monotonous, ain't it? 
Anyhow, by now of Dum -Dum has 
pinned it down to the right part! Actu- 
ally, I came very close to ordering a 
new pincushion transformer, but didn't. 

So there you have it. As you can see, 
on too many occasions I ran right over 
the key fact in this case. The "open 
short" definitely points to only one kind 
of fault, and that is a high- voltage 
breakdown due to just exactly what I 
found. A place that had no readable 
leakage with the low voltage of an 
ohmmeter, but which broke down in- 
stantly when the boost hit it. The yoke - 
sub test was correct. This pinned the 
trouble down to the area of the deflec -, 
tion yoke and pincushion transformer. 

The correct method here is the one I 
eventually used; taking the pincushion 
transformer out of the circuit (simply 
because it was easier to do this) and 
checking out the deflection yoke. The 
moral of this is "stop and think." When 
you see something that isn't right, take 
the thing apart and check it a piece at 
a time and you'll find the cause a lot 
faster! R -E 

reader 
questions 
REPLACEMENT FOR UF86 TUBE? 

1 need a replacement for a type UF86 
tube. Found it in an old stereo ampli- 
fier brought in. I can't find this in any 
of the interchangeable tube manuals. 
Do you know where I can get this tube, 
or if there is a replacement?-V.S., 
Canoga Park, CA. 

There is no direct substitution for 
this type. It's made by Mullard, in En- 
gland. It's a "low -noise audio amplifier 
pentode." The problem is in the basing 
(see diagram). There is no direct re- 
placement for a base like this. 

The closest thing you could get to 
the spec's of the tube itself would be 

HEATERS 

UF86 
( "B9A ") 

something like a 12BY7. The socket 
will have to be rewired to match. There 
are other 9 -pin types that would also 
work, if you want to look them up, but 
the 12BY7 ought to be good. 

REPLACEMENT OUTPUT 
TRANSISTOR 

I need a replacement for the output 
transistors in a Fisher 440T amplifier. 
They have the numbers 366 -12 and 
E65265J and RCA on then. Also. what 
is the little black thing marked 0.5 and 
5%WL connected to them? No one 
around here can get a replacement. - 
J.B., Las Vegas, NV. 

The 36642 is an RCA Device num- 
ber. Both transistors in this stage are 
NPN's. From the voltages used, and the 
spec's ( Sams 1094 -SED), something 
like an RCA SK -3027 ought to do nice- 



ly. You can get matched pairs of SK- 
3027's under the number SK -3029. The 
"little black gadget" is an emitter re- 
sistor, 0.5 ohms, 5 %. It is connected 
from the emitter of one transistor to the 
collector of the other. Check it, or re- 
place it. If the originals shorted out, it 
probably damaged this resistor. Also, 
be sure to check the driver transistors. 
Since these are direct coupled, they will 
affect the output transistors! 

ODD COLOR SYNC PROBLEM 
After other repairs, an odd color 

drift problem showed up in a Magnavox 
U45 chassis. Not the usual breakout 
with 6 or 7 color stripes, only one and 
a half. This showed up only on a TV 
signal; very steady on a color bar gen- 
erator. Trying a bias -box on the oscilla- 
tor control test point showed that the 
color could he controlled at that point 
by varying the DC voltage. The reac- 
tance coil would change the DC volt- 
age, showing that it was trying to hold 
the frequency. 

This led me to the power supply; 
local AC line, 60 Hz, TV vertical 59.94 
Hz. Scoping different points showed 
about 5 volts of AC hum on the screen 
grid of the burst amplifier! Replacing 
the 80-11F electrolytic (C2 -b) on this 
point cured the color problem. Appar- 
ently, the variation of the screen voltage 
of the burst amplifier, due to the hum. 

was dropping the burst level and letting 
it fall out of sync, only to pull back 
when the voltage rose on the next cycle! 
-Monty Huckle, CET, Tahoe City TV, 
Lake Tahoe, CA. 

NO HORIZONTAL SYNC 
The picture slips sideways on this 

Philco 19P22. Sometimes it runs pretty 
last. I've checked all of the tubes and 
changed the AFC diodes. Now What7- 
J.T., Norlina, NC. 

Now run a complete setup procedure 
on the horizontal oscillator! Shunt the 
stabilizer coil with a cliplead, and 
ground the AFC. Adjust the horizontal 
hold control for a single straight -sided 
picture. This will float from side to side; 
no sync. 

Next, take the shunt off the stabilizer 
coil and adjust it for a straight -sided 
floating picture. If it'll do this, your 
oscillator is capable of running on -fre- 
quency. Now take the short off the 
AFC. If the picture falls out of sync, 
you've got AFC problems. 

If you can lock the picture with the 
hold control but it has no range at all, 
picture falls out as soon as you move 
the control just a hair, you are NOT 
getting horizontal sync to the AFC cir- 
cuitry. Check for break in foil on PC 
hoard. R -E 

the original 
"wedge- type" screwdriver 

WEDGE 

Rl 

SCREW -HOLDING 
SCREWDRIVER 
Does all the job! 

HOLDS, 
STARTS, 
DRIVES, 
AND SETS 
the screw 
normal :ightness! 

GET A SIT TODAY! 
At your dealer's 
or write 

17 
SIZES 
1975 by 

Kedman Company 

KEDMAN 
COMPANY 
Box 267 
Salt Lake City, 
Utah 84110 

Circle 20 on reader service card 

More for your money - $199.00* - than any other 
Color Bar/ Pattern Generator 
Superpulse - Provides a big, fat 
for easy CRO tracing in the set, 
window pattern for quick checks 
tracking, smearing, and ringing 
TV screen. 

The RCA WR -515A 
offers time and money- 
saving returns in fast 
diagnosis and adjust- 
ment in both home TV or 
commercial/ industrial 
broadcast installations, 
including VTR's and 
video monitors. More 
details at any of the more 
than 1,000 RCA Distributors 
worldwide. Or contact: 
RCA Distributor and Special 
Products Division, Bldg. 
206 -2, Cherry Hill Offices, 
Camden, N.J. 08101 
(Phone 609 779- 5715). 
Specialists demand the best tools of their trade. 

r 

square pulse 
and a white 
of gray -scale 
right on the 

Bar Marker - Identifies 
color bars, 3, 6, 9 -a "must" 
on overscanned sets. 

IF Outpt.:t - at 45.75 MHz for 
troubleshooting in mixer 
and IF stages. Excellent for 
servicing "modular" solid - 
state sets. 

RC/1 
WR-515A 

usot,a 

! 

SUPER- 
PULSE COI OR MAN( ENES DOTS V VERT -3 1' 710.117 3 - - 

MARKER MIN KILLERS 
F 

os7bMHz 

MEISTER 
CHRO -SAR 
GE..N RATOF 

SI EERPasE 

I I/ 

'Suggested Price 

ROß Electronic 
Instruments 

t 

+ 
VIDEO 

Video Output = 2 volts, 
max. " +" and " -" at 75 ohms 
for commercial /industrial 
closed- circuit TV. 

75- and 300 -Ohms Output - 
at both RF and IF. Snap -on 
BNC heads for fast 
impedance changes. RF 
works into MATV, CATV 
systems. 

100% Digital ICs - Computer -type counters need no 
adjustments - ever! Patterns stay locked -in. 

Circle 21 on reader service card 
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SER V±CE 
SOLID STATE 
ON ANY 

TEST RIG 
ruith the PLUG IN 

TRANSVERTER 
NO WIRING 

H V M - 3900 

$3300 

ADD -A 
METER 

TO YOUR RIG 

MONITORS ANCDE VOLTS 

CONVENIENT MOUNTING 

SIMPLE INSTALLA ION 

ADD -A 
FOCUS SUPPLY 
SERVICES THE NEW 
LOW FOCUS VOLTAGE TV's. 

F'!S - 3950 

'2295 
* AWL STABLE 

SAFETY LIGF T 

E -Z HOOK -UP 

ADAPTORS 
YOKE-CONVERGENCE 

ADAPTOR 

BRANDS TV. ION FOR ALL 

7 
R 

le%ll he 
2862 Fulton Street 
Brook yn, N.Y. 112)7 

Name 

Street 

City State Zip 

My Supplier is: 

SOLD THROUGH DISTRIBUTORS ONLY 

Circle 22 on reader service card 

HI -FI LAB TEST 
(continued fruni page 43) 

for separate use of the two circuit sections 
of the L -100. Some idea of the number of 
components that can be connected to this 
amplifier and their method of connection 
is shown in the diagram of Fig. 6. 

Circuitry and construction 
An internal view of the L -100 chassis 

with the cabinet removed is shown in Fig. 
7. Those giant electrolytic filters are 15,- 
000 pF each. The L -100 is so new that 

Lux Audio of America does not as yet 
have English versions of the service man- 
ual and so we could not study a schematic 
diagram of the unit. An attempt at circuit 
description is given in the temporary bro- 
chure describing the product and, though 
it is a poor translation from the original 
Japanese, we will summarize it briefly. 

The preamp -equalizer has a differential 
direct -coupled amplifier with a cascode 
circuit, followed by a Darlington push -pull 
Class -A inverter circuit. Voltage and tone 
amplifiers also employ direct -coupled cas- 
code circuitry. The main power amplifier 
section uses a two -stage differential ampli- 
fier input and direct- coupled complemen- 
tary output circuitry. Since early stages 
operate in Class -A while output stages are 
Class -B, Lux has actually constructed a 
power transformer with separate windings 
for powering the Class -A and Class -B cir- 
cuitry. They claim that this reduces inter - 
modulation distortion that might other- 
wise result from a common power supply 
impedance between the fluctuating Class -B 
currents and the less irregular Class -A cir- 
cuit currents. 

A complex group of circuits is included 
for protection of the output stages and 
loudspeakers, and the muting action that 
delays turn -on for those first few seconds 
is relay operated. 

Power and distortion measurements 
A summary of all of our laboratory 

measurements can be found in Table I, 
together with our evaluation of each speci- 
fication measured in relation to claims and 
in terms of the price category of the L -100. 
The unit is very conservatively rated, de- 
livering 140 watts of power at its rated 
distortion figure of 0.05% at mid frequen- 
cies and over 120 watts -per- channel for 
the same distortion at the high- frequency 
and low -frequency extremes. In fact, if 
one limits output power to the rated 110 
watts, the distortion measured at that . 

power level (at mid frequencies) is an in- 
credibly low 0.005 %. 

Preamplifier and control 
measurements 

RIAA equalization was measured and 
found to be within 0.2 dB of exact require- 
ments at all frequencies when the LINEAR 
EQUALIZER Switch is set to its mid -position 
Tone control range of the BASS and TREBLE 
controls is shown in the spectrum analyzer 
scope display shown in Fig. 8. This display 

I 

, 

clearly shows how changing the bass and 
treble turnover points affects overall range 
and hinge points of both of these controls. 
Each vertical major division on the scope 
graticule is equal to 10 dB of amplitude 
change. High -filter and low -filter action is 
similarly shown in Fig. 9. While both 

high -end cut-off curves show up clearly 
(the cut -off points are 7 kHz and 12 kHz), 
only the 70 Hz cut-off of the low -filter 
shows up significantly in the scope traces 
because the second cut -off position is set 
to 10 Hz (for sub -sonic rumble attenu- 
ation) and our scope /spectrum analyzer 
combination sweeps only from 20 Hz to 
20,000 Hz in the required logarithmic 
mode. 

Phono sensitivity measured 2.8 milli- 
volts for full output with the front panel 
sensitivity controls set to their mid -points. 
As mentioned earlier, cartridges with dif- 
ferent output levels can be matched in 
gain to other program sources by adjusting 
these controls for a maximum of ±5 dB 
on either side of the nominal 3.0 millivolt 
sensitivity. 

Hum and noise in phono (referred to 
actual input sensitivity and full output) 
was 68 dB. For those who prefer a 10 mV 
input signal reference, that would be 
equivalent to a signal -to -noise ratio of 79 
dB below rated output. Overload capabil- 
ity measured an impressive 460 mV 
against 450 mV claimed. 

To illustrate the action of the linear 
equalizer, we displayed the RIAA equali- 
zation afforded by the preamp section with 
the linear equalizer set first to one extreme 
and then to the other. Results are shown 
in the photo of Fig. 10. Note that the 
shape of the overall curve does not change 
with these settings -it is simply "tilted" up- 



ward or downward (unlike what tone con- 
trols might do, even if used minimally). 
While the range of adjustment seems small 
indeed, bear in mind that each vertical box 
in the scope display is equivalent to 10 dB 
of change. Certainly, the effect of the 
linear equalizer is rather subtle, but it is 
audible enough for an astute listener to be 
able to choose that setting which sounds 
"just right" for a given recording in a given 
listening environment -and that is just 
what it is intended to do. 

A summary of our overall opinion of 
the Lux L -100 will be found in Table II 
together with our comments concerning 
the listenability of the unit and its control 
features as they impressed us during actual 
use and listening tests. R -E 

PROBES 
(continued from page 45) 

when the probe is used with a meter of 
known input resistance, create a voltage 
divider. This voltage divider will divide the 

voltage stored on the capacitor (which 
will be equal to the peak value of the RF 
signal) by 1.414 to yield a meter deflection 
that may be read as RMS voltage. Addi- 
tional diodes may be connected in series 
to increase the reverse breakdown voltage 
of the diode, and therefore the maximum 
operating voltage of the probe. Placing ad- 
ditional diodes in series also increases the 
minimum voltage that can be measured. 

The demodulator probe is similar in 
design to the RF probe, but usually differs 
in its intended use and its output time con- 
stant. Demodulator probes, as their name 
would imply, are designed to recover am- 
pliture modulated information on an RF 
signal. These probes are frequently used 
in analyzing television signals in such 
places as the IF strip, and recovering sig- 
nals created by a sweep generator. Signals 
from a sweep generator often obtain modu- 
lation from the amplitude vs. frequency 
characteristics of the circuit being swept. 
Demodulator probes are primarily used 
with oscilloscopes. RF probes are used 
with voltmeters. 

Other types of specialty probes include 
those that are used to measure current, 
active probes containing amplifiers to 
achieve high impedance at no sacrifice in 
gain, logic probes (which are really 
miniature instruments rather than probes) 
for detecting highs and lows in logic cir- 
cuits and specially built high -voltage 
probes containing series multiplier resistors 
to permit extremely high DC voltage 
measurements with ordinary meters such 
as VTVM's and VOM's. R -E 

We carry 
8 &K, EICO, 
RCA, FLUKE, 
SENCORE, 
SIMPSON, 
HICKOK and 
LEADER. 
We sell them 
at * %off. 

*Our prices are so low the manu- 
facturers forbid us to advertise 
them. Write and find out how 
much you can save 

Comolete line of tubes, 
tools and electronic supplies 

FORDHAM 
RADIO SUPPLY CO., INC. 

558 Morns Ave., Bronx, N.V. 10451 
Tel 1212) 585 -033C 

Circle 23 on reader service card 

MEET OUR FAMILY 

111 
1114 IL" 20, 

OFShiELdEd "black boxEs" 
Almost 10 years ago (1966 to be exact) we introduced 
our first two series of shielded electronic enclosures. 
They became an overnight success. Since then the 
demand for different sizes, shapes and applications has 
increased our family to eight series of models, each 
with a noise rejection greater than 70db. 

SOLD ONLY THROUGH ELECTRONIC DISTRIBUTORS 

Sizes range from 1.50" x 1.13" x 0.88" to 4.13" x 2.68" x 

6.0 "; in blank versions or with a complete choice of 
coaxial connectors; painted or unpainted: with or with- 
out printed circuit card guides; with mounting flanges 
or bottom mounting plates. All models supplied with 
aluminum covers and screws. z 

POMONA ELECTRONICS ITT 
c 

1500 East Ninth St., Pomona, California 91766 Tel: (714) 623 -3463 
o) 

Circle 24 On reader service curd 
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346 Mays 
To Save On 
Instruments, 
Burglar Alarms, 
Automotive & 
Hobby 
Electronics! 
The more you know about 
electronics, the more you'll 
appreciate EICO. We have a wide 
range of products for you to 
choose from, each designed to 
provide you with the most 
pleasure and quality performance 
for your money. The fact that 
more than 3 million FICO products 
are in use attests to their quality 
and performance. 

"Build -it- Yourself" and save 

up to 50% with our famous 
electronic kits. 

For latest EICO Catalog on Test 
Instruments, Automotive and Hobby 

Electronics, Eicocraft Project kits, 
Burglar -Fire Alarm Systems and name 

of nearest EICO Distributor, check reader 

service card or send 500 for fast first 
class mail service. 

EICO -283 Malta Street, 
Brooklyn, N.Y. 11207 

Leadership in creative elect 
since 1945. 

EICO1 
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Future of CB 
More channels and maybe even 
a Class -E service. 

by HERB FRIEDMAN 
THINK RACK TO LAST SPRING. WOULD YOU 
really have believed anyone who predicted 
the FCC would permit hobby -type op- 
erations on the Class -D 27 -MHz Citizens 
band? Fact is. it would have been next to 
impossible to find anyone to make such a 

prediction because the future of CB looked 
about as black as a coal bin at midnight - 
during a power failure. 

At the time, the FCC was talking 
about restructuring Class D, which put 
very simply meant eventual SSB -only op- 
erations except for channels 9 and 11. 
Reading further between the lines, heavy 
restrictions were ahead for antenna sys- 
tems. Add to all this the seemingly endless 
list of CB'ers being hit with heavy mone- 
tary fines for hobby -type operations and it 
appeared the FCC had finally decided to 
crack down -very hard. 

At the same time it appeared the ETA's 
proposal for Class -E CB was going to get 
the go- ahead; whether it was a well 
thought out proposal or not made no dif- 
ference for the electronics industry needed 
the anticipated sales. Unfortunately, some 
one proposed Class -E right in the middle 

B 
where the 
ACTION'S 

at 
Millions of 2 -way CB radios are in 

use -millions of new ones are being sold an- 
nually to new CBers and for replacing old 
units -what a market for repair service. Its the 
biggest thing in electronics since color TV. 
There's only one thing wrong with CB 
growth -the lack of technicians capable of 
servicing CB radios. That's why many TV 
shops are expanding into CB and why new CB 
shops are opening up all over the country. 
Going CB servicing rates run from $12 to $24 
per hour. 

To get Into CB radio servicing, full -time or 
part-time, you need test equipment. an FCC 
operator license and to learn how. To learn 
how, you can buy the CB RADIO REPAIR 
COURSE for cash, on a monthly payment plan, 
or charge the cost to your BankAmericard or 
Master Charge account. 

To make it easy to study. this 70- lesson 
course employs the PROGRAMMED teaching 
technique and sticks to the target -CB radio. 
Study at your own pace as you receive the 
self -examining lessons. We can't guarantee 
that you will become a CB expert since that 
depends on you. To get the facts about this 
course, write a letter or card or mail the 
coupon below today. No salesman will call. 

CB RADIO REPAIR 
COURSE, INC. Dept. R -016 
531 N. Ann Arbor 
Oklahoma City, OK 73127 

Please send information about your Course to: 

Name 

Address 
City State Zip 
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of the 220 -MHz amateur band, and the 
howls to every politician in sight made a 

handsome profit for the postal service. 
Funny about the Hams, for they were 

the key to relaxation of the CB rules allow- 
ing hobby communications. Concurrent 
with the FCC proposals for Class -D re- 
structuring were assorted dockets for re- 
structuring the amateur radio licenses. 
Among the sane and insane ideas was a 

"Communicator's License" that would per- 
mit entry -level- skilled "Communicators" 
to use the amateur 2 -meter band FM fre- 
quencies. This new "Communicators Li- 
cense" would have no code speed require- 
ment and a simplified written test. Trouble 
was even the FCC didn't seem to know 
what the "simplified test" would contain. 
Most informed sources implied a "ten - 
easy- true -or -false on simplified theory 
and /or regulations." 

The Hams read the "Communicators Li- 
cense" to be a legal CB hobby license and 
envisioned a thundering herd of CB'ers 
filling their FM repeater frequencies. The 
howl from the Hams to their elected rep- 
resentatives almost equalled their com- 
plaints about giving up part of their 220 - 
MHz band to Class -E CB. Basically, the 
Hams were making everyone edgy as they 
were showing a lot more muscle than any- 
one thought they had. 

Meanwhile, the politicians who set tele- 
communications policy get the wrong mes- 
sage. They actually believe Class -E CB is 
all that's needed to boost the consumer 
electronics industry and they announce 
"they favor" a Class -E CB in the 220 MHz 
Ham band. (When a White House agency 
says "they favor." you read the signal right 
or look for a new job.) Now it's out in the 
open, the Hams will really lose part of their 
220 -MHz band, and every amateur radio 
club mounts a letter writing campaign to 
Washington- showing even more muscle. 

Word gets out that both the CB and 
amateur restructuring will be postponed 
(until someone figures out who has the 
right ideas). 

Suddenly, someone in authority actually 
listens to Class -D CB and takes two deep 
breaths at what he hears: Where did all 
those stations come from? CB was known 
for ten layers on each channel but now 
there were twenty layers. In urban areas it 
was virtually impossible to get 100% copy 
across on a single transmission. 

It seems that in the few months since the 
license fee had been reduced to $4, some- 
thing like an average of 100,000+ appli- 
cations for a CB license poured into the 
FCC every month. The FCC was liter- 
ally tied up and nothing was getting done. 
Amateur licenses were running months be- 
hind; commercial license (operator) re- 
newals were getting lost, and even CB 
licenses were taking so long the bootleg 
CB operator was taking over the band - 
there were more stations using "handles" 
than call letters. Class -D CB was running 



out of control; the hobbyist had taken over 
CB and the manufacturers and the ama- 
teurs were showing as much muscle as they 
could to fight restructuring, so the FCC 
bailed out: they simply removed the re- 
strictions against hobbying and turned 
Class -D CB into a "Communicators 
Band." Simultaneously, a "spokesman" an- 
nounced that Class -E CB was now being 
considered for 218 to 220 MHz, outside 
the amateur band. This took the amateurs 
off everyone's back. 

As for the CB manufacturers, they 
couldn't have been happier. With the 
hobby restrictions removed from Class D, 
CB took off. Everyone, but everyone got 
into CB: the department stores, the dis- 
count houses, the auto supply stores, the 
tape player specialty shops, even the local 
auto service centers. (CB was and is boom- 
ing, and no one along the way really tells 
the equipment buyer he needs a license.) 
Some o` the best known brands of CB 
transceivers are running si.( months on 
back order. In several stores of a large na- 
tional electronics chain you must get on a 
waiting list to get a transceiver and an- 
tenna equipment. For some of the best 
known hi- performance transceivers you 
actually have to be on friendly terms with 
the local dealer to even get moved up on 
the waiting list. 

Of course. almost 100% of the CB sales 
and activity are to hobbyists today, and the 
small business and personal user for whom 
CB was originally intended is being 
squeezed out. No one can e:cpect a small 
store, taxi service or personal user to use 

CB if every transmission is cut to ribbons 
-or walked on as the CB'ers would term 
it. What is needed now is a rational expan- 
sion of the Citizens Radio Service. 

Looking ahead 
If at the time you are reading this article 

the FCC has gone ahead with part, or all 
of their restructuring proposal(s) there 
will not be much of a change in Class -D 
CB from what we have now, for the extra 
channels won't be worth a burnt out tube 
if they are SSB -only. SSB is too expensive 
for the average CB'er and there are not 
sufficient sales to maintain a viable con- 
sumer industry. For the small business 
user, a standard VHF or UHF, or even 
mobilephone, will cost less than an SSB 
CB system. For the personal user, SSB 
is entirely too expensive and complex. At 
worst, the hobbyists will creep up into 
the new channels. They got what they 
wanted by violating the rules the first time 
around; why be any different the second 
time? 

We'll get back to Class D later. Right 
now, let's move on to Class -E CB, where 
the real future of CB lies. With the present 
Class D turned over to the hobbyists Class 
E is not only needed for the business and 
personal user, if offers the only area that 
can resist encroachment by the hobbyist, 
thereby providing for a true citizens radio 
service. The ideal frequencies for Class E 
are about 218 to 220 MHz because the 
present technology and equipment -used 
by radio amateurs -can be instantly ap- 

(turn page) 

MATHEMATICS 
ELECTRONICS 

ADVANCED 
MATHEMATICS 

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 
appreciate them! 

NOW you can master mathematics 
and electronics 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 lose, and every- 
thing to gain! 

The INDIANA 
HOME STUDY INSTITUTE 

P.O. BOX 1077 
ROCKFORD, IL 61105 
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(you don't have to buy a new car to get an electronic ignition.) 
Most of you know the evaluation of automotive electrical sys- 
tems . . . an evaluation characterized only occasionally by 
efficiency and performance. I know that, and that's why I use 
the Delta Mark Ten B CDI on all my cars, new and old. And 
believe me, you don't have to have a new car to appreciate 
the best electronic ignition available today. Study these fea- 
tures and you'll know what I mean. 
1. Mark Ten and Mark Ten B Capacitive Discharge Ignition 
Systems are manufactured by Delta Products, Inc., a company 
with a conscience, and with a proven record of reliability both 
in product and in customer relations. 
2. The Mark Ten CDI's really do save money by eliminating 
the need for 2 out of 3 tune -ups. Figure it out for yourself. The 
first tune -up or two saved pays for the unit, the rest is money 
in your pocket. No bunk! 
3. Because the Mark Ten CDI's keep 
your car in better tune, you actually 
can save on expensive gasoline. 
4. With a Mark Ten, spark plugs stay 
clean and last longer ... fouling is 
virtually eliminated. 
No matter what kind of car you drive, it too can use a Delta 
quality lift. 

i 

r 
I want to know more about Mark Ten B CDI's. Send me complete 
no- nonsense information on how they can improve the performance 
of my car. 

Name 

Address 

City 

I 
L 

State lip 

DELTA PRODUCTS, INC. 
P.O. Box 1147, Dept. RE, Grand Junction, Colo. 81501 
303 -242 -9000 

Mark Ten B, Standard Mark Ten. 
assembled $64.95 ppd assembled $49.95 ppd 

Mark Ter, B, kit $49.95 ppd Deltakit® $34.95 ppd 
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INTERNATIONAL FM 2400CH 

FREQUENCY MEIER 
for testing 
mobile 
transmitters 

landreceivers 
Tests Predetermined 

Frequencies 
25 to 1000 MHz 

Extended Range Covers 
950 MHz Band 

Pin Diode Attenuator for 
Full Range Coverage 
as Signal Generator 

Measures FM Deviation 

The FM- 2400CH provides an accurate frequency 
standard for testing and adjustment of mobile 
transmitters and receivers at predetermined 
frequencies. 

The FM- 2400CH with its extended range covers 
25 to 1000 MHz. The frequencies can be those 
of the radio frequency channels of operation 
and /or the intermediate frequencies of the re- 
ceiver between 5 MHz and 40 MHz. 
Frequency Stability: ±.0005% from +50 °to +104 °F. 

Frequency stability with built -in thermometer 
and temperature corrected charts: ± .00025% from 
+25° to +125° (.000125% special 450 MHz crystals 
available). 

Self- contained in small portable case. Complete 
solid state circuitry. Rechargeable batteries. 

FM- 2400CH (meter only) $595.00 
RF crystals (with temperature correction) 24.00 ea. 
RF crystals (less temperature correction) 18.00 ea. 
IF crystals .... catalog price 

0 
International Crystal Manufacturing Company, Inc 

10 North Lee. Oklahoma City. Oklahoma 73102 
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plied to CB; there are no development 
costs to be written off near 220 MHz. The 
same FM equipment used by hams can be 
"tweaked" on the assembly line to cover 
Class -E CB. For this reason alone the fu- 
ture looks bright for Class E below 220 
MHz. 

Assuming we will see Class E in the near 
future, if it is not already approved by 
the time you read this article, figure the 
FCC will not make the same mistake 
twice, and Class E will be exactly what 
was originally intended for Class D: 
hobbying will be out. It is most likely that 
Class -E stations will be permitted contacts 
only with stations under the same license 
(except for emergencies), and it is also 
likely Class -E equipment will have built in 
identifiers that will transmit -probably 
when the transmitter is keyed -a code se- 
quence filed with the F.C.C. Licensing 
will probably be done at the point- of -pur- 
chase through the dealer, who will file the 
proper papers with the F.C.C. The cost of 
licensing will probably be built into the 
cost of the transceiver. Violations will 
be easy to detect if the identifier is coded 
to the license, so a transmitter can com- 
municate only to another transmitting 
station with the same identifier code. Key- 
ing in the code at the time of purchase is 
slightly ahead of what we can expect from 
a CB dealer, so the first system will prob- 
ably have an individual identification. The 
FCC will probably refer to the codes 
only when there is an apparent violation. 

Automatic identification will make it 
difficult to resell the rig as the identifier 
will be yours. Assume some provisions will 
be made to transfer the license with the 
coded identifier, much as we do with auto- 
mobile title papers in some states. 

Since every Class -E transceiver will be 
licensed at the time of purchase, the only 
way a hobbyist could get by is either by 
stealing the equipment or going through 
some complicated conspiracy at the time 
of purchase to conceal his or her true iden- 
tity. (And this would be carrying hobby - 
ing too far -into the area of a felony.) 

The proven success of the amateur radio 
repeaters on 144 and 220 MHz has led 
many to speculate on the use of commer- 
cial repeaters for Class -E CB. The idea is 
certain frequencies would be set aside for 
repeater use, and the user would pay a fee 
for each "call" through a repeater. This all 
looks very good, except we are getting into 
the realm of the common carrier, and Ma 
Bell wouldn't stand still one second for this 
idea. If you think the Hams and CB'ers 
have clout in Washington, they're not even 
newborn infants compared to A. T. & T. 

Finally, let's examine the cost of a 
Class -E CB system. Since it will be the 
same equipment the Hams use, only with 
increased production and sales, the CB 
unit will cost even less than a modern 
amateur radio FM transceiver. A typical 
Class -E unit might have 10 to 25 watts RF 
output, 10 channel selection, and a price 
tag well under $200. The antenna equip- 
ment is not much more than a piece of 
stiff wire in a lightweight body mount, so 
figure maybe $15 as an average. That's 
about the same if not a little less than a 
decent Class -D system would cost. Dollar 
for dollar, Class E is the same as Class D. 
If we allow for the capture effect of FM 
so that interference from distant stations 



is non -existant with FM, Class E pulls 
ahead. And when we add in a complete 
absence of hobbyists, Class E is obviously 
the future of CB. 

Class D, however, will still be around, 
for there is no present way to change or 
eliminate what has become a legal "unli- 
censed amateur band ". (If you object to 
calling CB'ers "amateurs" let's call it a 
"licensed communicator's band ".) 

Unlike other electronic hobbyists such 
as the general experimenter and tradi- 
tional radio amateur, the CB hobbyist 
doesn't give two hoots or a holler about 
electronic experimentation. He might pur- 
chase some add -on transceiver accessory 
in the quest for more talk -power, or a di- 
rectional antenna to produce a rock- crush- 
ing signal at the receiving station, but how 
it all works or why couldn't interest him 
less, for the end purpose of his hobby is 
to talk to someone else. 

Since the equipment itself serves only 
as a means for the hobbyist CB'er to do 
something, and is not part and parcel of 
the hobby itself as the transmitter- receiver 
is to the typical amateur, there is no reason 
why hobbyist CB gear cannot be part of 
some other hobby, a natural being a mo- 
bile tape player or AM /FM radio. Fact is, 
that is precisely what we are starting to 
see: Combination tape player /CB trans- 
ceivers and AM /FM radios combined with 
CB transceivers; even an AM /FM radio/ 
tape player /CB transceiver is ready for 
distribution to dealers. 

It is this combination of music and CB 
that shapes up as the next big development 
in Class -D CB. And it is with this tie -in 
that cars might come equipped with a CB 
transceiver, thereby providing the channel 
9 emergency service the FCC and the 
CB manufacturers envisioned when Chan- 
nel 9 was set aside for emergency calls. 
(A purely accidental benefit via the CB 
hobbyist). 

Another aspect of hobby CB has been 
an increase in the availability of budget 
(low cost) CB transceivers. Until the past 
year there was a continuous upgrading of 
the average AM CB transceiver. In gen- 
eral, selectivity -the ability to reject inter- 
ference from stations on adjacent channels 
-was the key to both the transceiver's 
overall quality and price; and both were 
edging upwards. Fewer and fewer basic, 
limited channel, transceivers were avail- 
able each year. 

But with the hobbyist explosion last 
March there was a similar explosion in 
low cost all- channel versions of basic 
transceivers: nothing great in selectivity, 
maybe prone to strong signal overload, 
enough modulation distortion to garble 
the message, but, and it's a BIG but, a 
price tag around $100 that's bringing in 
customers like lemmings on a death march 
to the sea. One hundred, or so, dollars is 
the magic figure for hobby CB -the price 
that gets the talkers: students, young chil- 
dren, etc. Almost all major newspapers 
now have half or full page ads from ex 
hi -fi and auto -aid dealers extolling and 
selling CB, and always the feature attrac- 
tion is a transceiver in the $100 price 
range. It's that $100 price tag that's get- 
ting 'em on the hook, the more expensive 
high performance equipment will come 
later. Fact is, business should soon start 

(continued on page 81) 

RCA 
Nickel- Cadmium 
Batteries. 
They're 
rechargeable- 
up to 
1000 times. 

RCA Nickel- Cadmium batteries are rechargeable up to 1,000 times 
and more. That's what makes them so much more useful than ordi'ary 
power cells. They're ideal for products ranging from flashlights, 
cameras, and calculators to toys, recorders, and transistor radios. 
Available in the AA, C and D 1.2 volt standard sizes. the RCA Recharge - 
ables supply constant battery voltage and high power throughout 
each working cycle. They offer outstanding performance and value for 
today's battery consumer. Try them and see for yourself. 
RCA Distributor and Special Products Division, Cherry Hill Offices, 
Bldg. 206 -2, Camden, N.J. 08101. 

RC/1 Batteries 

e% qtc FOCUS VOLTAGE SUPPLY 

Service The New Low Focus 
Voltage TV's On Any Test Rig 

FVS 3950 

Easy Installation 
Safety Light 
*Adjustable Voltage 

The TeleMatic Focus Voltage Supply Model FVS 3950 is indispensible 
for servicing many of today's TVs that incorporate low voltage focus 
systems. These TV's require this external voltage source to properly 
focus the Test Rig picture. The Focus Voltage Supply has a control for 
adjusting the voltage according to chassis requirments. A safety light 
indicates that the unit is properly hooked up, to insure the high voltage 
contact is secure. 

Also see ad on page 661 
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A Government FCC License can 
help you qualify for an exciting, 
rewarding career in ELECTRONICS, 
the Science of the Seventies. 
Read how you can prepare at home 
in your spare time to pass the 
FCC Licensing examination. 

If you're out to bag a better job in Electronics, a Govern- 
ment FCC License can give you a shot at job oppor- 

tunities with real futures. 
According to the U.S. Office of Education Bulletin 

(4th Edition) : "The demand for people with technical 
skills is growing twice as fast as for any other group, 
while jobs for the untrained are rapidly disappearing." 
There are new openings every year in many different 
industries for electronics specialists. And you don't 
need a college education to qualify. 

But you do need knowledge ... knowledge of elec- 
tronics fundamentals. And one of the nationally accepted 
methods of measuring this knowledge ... is the licensing 
program of the FCC (Federal Communications 
Commission) . 

Importance of an FCC License 
and CIE's Warranty of Success 

If you want to work in commercial broadcasting ... tele- 
vision or AM or FM broadcasting ... as a broadcast 
engineer, federal law requires you to have a First Class 
Radiotelephone License. Or if you plan to operate or to 
maintain mobile two -way communications systems,micro- 
wave relay stations or radar and signaling devices, a Sec- 
ond Class FCC License is required. 

But even if you aren't planning a career which involves 
radio transmission of any kind, an FCC "ticket" is valu- 
able to have as Government certification of certain tech- 
nical skills. It's a job credential recognized by some 
employers as evidence that you really know your stuff. 

So why doesn't everyone who wants a good job in Elec- 
tronics get an FCC License? 

It's not that simple. To get an FCC License, you must 
pass a Government licensing exam. 

A good way to prepare for your FCC License exam is 
to take one of the CIE career courses which include FCC 
License preparation. We are confident you can success- 
fully earn your license, if you're willing to put forth an 
effort, because the vast majority of CIE students have. 
In fact, based on continuing surveys, close to 9 out of 10 
CIE graduates have passed their FCC exams! 

That's why we can offer this time- tested Warranty of 
Success: when you successfully complete any CIE career 
course which includes FCC License preparation, you will 
be able to pass the Government FCC Examination for 
the License for which the course prepared you or you will 
be entitled to a full refund of an amount equal to the cash 
price of tuition for CIE's Course No. 3, "First Class FCC 
License," in effect at the time you enrolled. This warranty 
is good from the date you enroll until the last date allowed 
for completion of your course. 

CIE HAS CAREER COURSES THAT 
INCLUDE "HANDS ON" TRAINING 

ELECTRONICS TECHNOLOGY with LABORATORY 
Courses ... takes beginner from fundamentals to skills re- 
quired of technician or engineering assistant. Includes Experi- 
mental Electronics Laboratory for "hands on" training. 
COLOR TV MAINTENANCE and REPAIR... several CIE 
courses combine electronics theory with the actual construc- 
tion, testing and troubleshooting a big screen, stolid state 
color TV. 

With CIE you learn at home 
With CIE, you learn in your spare time at home ... or 
wherever else is convenient. No classroom time, ever. No 
one to make you go too fast ... or too slow. With CIE's 
Auto -Programmed® Lessons you'll pick up facts, figures, 
and electronics theories you may have considered "com- 
plicated" ... even if you've had trouble studying before. 

You can have attractive job opportunities 
There have already been many exciting developments and 
breakthroughs in Electronics and some people might 
assume there will be no new frontiers ... no new worlds 
to conquer. Not so. 

Electronics is still growing. In nearly every one of the 
new and exciting fields of the Seventies you find elec- 
tronics skills and knowledge in demand. Computers and 
data processing. Air traffic control. Medical technology. 
Pollution control. Broadcasting and communications. 
Once you have the solid technical background you need, 
you can practically choose the career field you want . . . 

work for a big corporation, a small company or even go 
into business for yourself. 

Yes, Electronics can be the door to a whole new world 
of career opportunities for you. And CIE training can be 
your key. 

Send for FREE school catalog 
Discover the opportunities open to people with electronics 
training. Learn how CIE career courses can help you build 
new skills and knowledge and prepare you for a meaning- 
ful, rewarding career. We have courses for the beginner, 
for the hobbyist, for the electronics technician, and for 
the electronics engineer. Whether you are just starting out 
in Electronics or are a college- trained engineer in need of 
updating (or anywhere in between), CIE has a course 
designed for you. 

Send today for our FREE school catalog and complete 
package of career information. For your convenience, we 
will try to have a representative call to assist in course se- 
lection. Mail reply card or coupon to CIE ... or write: 
Cleveland Institute of Electronics, Inc., 1776 East 17th 
Street, Cleveland, Ohio 44114. Do it TODAY. 

APPROVED UNDER G. I. BILL 
All CIE career courses are approved for educational 
benefits under the G.I. Bill. If you are a Veteran or 
in service now, check box for G.I. Bill information. 

CIE Cleveland Institute 
of Electronics, Inc. 

1776 East 17th Street, Cleveland, Ohio 44114 
Accredited Member National Home Study Council 

r Cleveland Institute of Electronics, Inc. 
1776 East 17th Street, Cleveland, Ohio 44114 
Please send me your FREE school catalog and career in- 
formation package today. 
I am especially interested in: 

Electronics Technician Industrial Electronics 
FCC License Preparation O Electronics Engineering 
Color TV Maintenance O Other 
Mobile Communications 

Print Name 

Address Apt. 

City 

State Zip Age 

Check box for G.I. Bill information. 
Veteran On Active Duty RE-62 
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In /Out Of Circuit 

TRANSISTOR TESTER 

':ade in 
J.S.A. 

Model TT26AK* 

$995 
Kit Form 
w /Alligator 
Clips 

(Per shown_ 
#TT26EZ w /E -Z Hooks 

Features: 

Tests Transistors 

Checks Diodes 

Checks Continuity 

Gold- Plated 
Socket for 
Extra Reliability 

Other Models Available: 

#TT26EZ 
(Completely assembled 
w/E-Z Hooks) ;19.55 pp. 

#TT26A 
(Completely assembled 
w /Alligator Clips) ... $17 95 pp 

#TT26EZK* 
(In Kit Form, 
w /E -Z Hooks) $12.55 pp. 

Kits assembled in less than 1 hour 

All orders shipped within 48 hours. 
Send check or money order. N.Y. residents add 8% 
tax. Write for full line of electronic accessories. 

TOKYO ELECTRONICS INC. 
1467 - 48th Street, Brooklyn, N.Y. 11219 
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projection 
television 
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Convert 
color TV 

to 
Giant 

Screen 
with 
the 

New MIAMI 
Projection TV Lens 

Send for further 
information 
including 
HV Boosters and 
Hi- efficiency 
screens. 

MIAMI PROJECTION 
TELEVISION 

304 N.E. 79th St., Miami, Florida 33138 
(305) 759 -3124 
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new products 

More information on new products is available from the 
manufacturers of items identified by a Reader Service num- 
ber. Use the Reader Service Card inside the back cover. 

PORTABLE DIGITAL MULTIMETER, model 
1455, has 1/2 inch high, 7 segment planar 
41/2 -digit display, 100% overranging and 21 
function -range operation. DC volts are meas- 
ured from 100 /AV to 1000 V; AC volts from 
100 AV to 500 V RMS; resistance Iron. 100 
milliohms to 20 megohms; current, both AC 
and DC, from 1µA to 2 amps. Frequency re- 
sponse for AC current and voltage is from 
30 Hz to 50 kHz. Basic accuracy on DVC is 



2 lbs. Price; $69.95 plus $1.50 shipping. As- 
sembled.-Helectrcnix, 8100 St. Clair Avenue, 
North Hollywcod, CA 91605. 
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AIR -SUSPENSION SPEAKER, model 
69C10FECO, or auto stereo aid other hi -fi 
applications is a 6 x 9 inch model with a 

3 -inch tweeter. Voice -coil impedance is 8 
ohms. List price is $24.75.-Guam-Nichols 
Co., 234 M. Marquette Road, Chicago, IL 
60637 
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NEW CASSETTE TAPE. The new Ferricobalt 
tape, called Nakamichi EX Il, is ,he outgrowth 
of a newly developed process whereby a 
crystal of cobalt ferrite is grown onto the 
surface of a gamma ferric oxide crystal. The 
resulting particle is more elongated and uni- 
form in size and combines the most desir- 
able properties of both compounds without 
any of their drawbacks. It permits extremely 
uniform coating and boasts superior mag- 
netic orientation characteristics. 

r Rh 

111 

0 
Ek, 

This means higher output, lower noise 
and lower distortion. Typically, EX Il offers 
4 dB more output at low and mid frequen- 
cies and up to 6 dB at high frequencies in 

comparison to other quality high- output, low - 
noise tapes. Noise level is improved by more 
than 1 dB and dynamic range is enhanced 
by a factor of 1.8. Best of all, biasing re- 
quirements are exactly the same as for the 
highly acclaimed Nakamichi EX tape. 

The Nakamichi EX II cassette employs cas- 
sette housing that not only resists jamming, 
fouling and other mechanical difficulties, but 
also reduces tape skewing, a major cause of 
nonuniform output. 

Nakamichi EX ll is available in C -60 and 
C -90 lengths. The price of the C -60 cassette 
is $4.39, the C -90 is $5.79. -Ted Nakamichi, 
Nakamichi Research (U.S.A.), Inc., 220 West- 
bury Ave., Carle Place, NY 11514. 
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AUDIO GENERATOR, LAG -120, features 
pushbuttor operation for easy switching of 
frequency ranges along with solid -state cir- 
cuitry to hold distortion to 0.1 %. 

- 
-a. 

or 

This sine /square generator, provides a 

means of quick, accurate testing of sensitive 

You don't need the grip of a gorilla to 

cut sheet metal, leather, gaskets, plastics, 
screening, rubber and roofing material. With 
tie perfectly mated, precision cutting edges 
cf aCHANNELLOCK snip, you'll ease through 
such "tough stuff "... smoothly, accurately, 
positively. And happy day! No more blisters. 
The handles are cushion coated wits durable, 
Clue dipped plastic. Drop forged of highest 
grade tool steel, scientifically heat treated 

. your assurance of tough, dependable 
service for years to come. 

CHANNELLOCK, INC.. Meadville, Pennsylvania 16335 

CHAN NEL LOCA( 
Precision Made Snips Send For Our free Catalog 
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high -fidelity equipment and products and 
generates a wide range of sine and square 
waves from 10 Hz to 1 MHz. It offers external 
triggering through the use of the built -in 
trigger terminals and has a switchable out- 
put generator which ranges from 0 to 20 dB 
continuously variable with frequency accu- 
racy at ±3% ( +1 Hz). Input impedance is 
10,000 ohms while the synchronization range 
is ±1% per volt. 

Compact, portable and lightweight the 
LAG -120 offers 115/230 V power supply; 
50/60 Hz; and approx. 12 VA. Size is 57 /e "H 
x 5- 3/16 "W x 9- 13/16 "D; weight approx. 6.5 
lbs. $219.95.- Leader Instruments Corp., 151 
Dupont St., Plainview, NY 11803. 
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COMPLETE TOOL KIT in a pouch, Super Kit, 
the newest addition to the Vacombo kit pro- 
gram offers the convenience of twenty of the 
most often used tools in a versatile roll -up 
pouch. The Super Kit contains a standard 

and a stubby type heavy -duty handle with 
snap -in interchangeable screwdriver and nut - 
driver blades, reamer and extension plus two 
pliers and an adjustable wrench. The screw- 
driver blades are 3/16" and 1/4" slotted and 

No. 1 Phillips types. The twelve nutdriver 
blades range in size from 3/16" to 1/2" in- 
cluding three stubby models. The reamer has 
a 5" body tapered from 1/2" in diameter to 

You can build 
a better organ than 

you can buy! 
A magnificent Schober Electronic Organ 

What a marvelous way to put your special 
talents to work! With our Schober Electronic 
Organ Kits and your skill, you can build your- 
self some very special satisfaction, and a life- 
time of great music! 

Schober Organs are literally far superior 
to comparably -priced "ready- made" units. You 
could actually pay twice as much and get no 
better organ...and miss the fun of assembling 
it yourself. A PC board at a time, component by 
component, you'll assemble your own "king of 
instruments" And when you're done, you'll 
wish there was more to do. And there is! For 
then, Schober will help you learn to play, even 

if you've never played a note before! 
Schober Organ Kits range from $650 to 

$2850. and you can purchase in sections to 
spread costs out...or have two-year time pay- 
ments. Combine the incomparable quality of 
Schober components with your talent...and 
produce a far better organ than you can buy! 
Thousands of others have, ever since 1955. 

You can have all the details, without cost 
or obligation. Just send the coupon for the 
fascinating Schober color catalog (or enclose 
$1 for a record that lets you hear as well as 
see Schober quality.) Why not clip it right now, 
before you forget? 

THE 
E Please send me Schober 

Organ Catalog. 
D Enclosed please find $1.00 

for 12 -inch L.P. record of 
Schober Organ music. 

NAME 
ORGAN CORP. 

DEPT. RE -146 ADDRESS 
43 West 61st Street 

New York, N.Y. 10023 CITY STATE ZIP 
L 
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a point. The extension blade adds an addi- 
tional 7" of working length to all of the nut - 
driver and screwdriver components. All of the 
blades will fit into either the standard or the 
stubby handles. The kit also contains a 6" 
long needle nose plier with the wire cutter, 
a 5" diagonal wire cutter and a 61/4" ad- 
justable wrench. 

The Super Kit (Stock No. 99550) measures 
19%" wide and 191/2" high. The blue pouch 
with yellow trim is made from top grade, 
durable vinyl. Pockets and dividers are 
double stitched. A matching blue dust cover 
keeps all components clean. The kit can be 
mounted on a wall or pegboard through 
brass eyelids, or it can be rolled up for con- 
venient, compact storage in a drawer or a 
tool kit. -Vaco Products Co., 510 N. Dear- 
born St., Chicago, IL 60610. 
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OPTICAL SERVO TURNTABLE, the Gale 
GT2101 is totally different from any other 
turntable ever made ... in appearance, ma- 
terials used, motor design, speed control and 
monitoring, performance and price.. 

At first glance, the Gale is not easily recog- 
nizable as a turntable, as there is neither the 
conventional rectangular chassis nor round 
platter. Instead, one sees a highly modernis- 
tic Y- shaped sculpture of plexiglass and 
stainless steel. Only the pickup arm on the 
long end of the Y indicates that this is indeed 
a record playing device. 

At the center there is a spindle for the rec- 
ord hole protruding from the motor under- 
neath. The record itself is also supported by 
and rotated on a Y element. 

The DC, brushless, servo motor is also 
unique. Its 10 -pole, 3 -phase skew -wound de- 
sign minimizes peak -to -peak torque ripple. 
It is commutated optically instead of by the 
Hall -effect devices commonly used in other 
direct -drive systems. The rotating elements 

rest on a magnetic field instead of the high - 
point -load mechanical bearings used in al- 
most all turntables, which wear in time and 
cause the rumble figures to deteriorate ap- 
preciably. Unlike conventional permanent 
magnets such as the Alnico alloys or barium 
ferrite, the rare -earth magnetic material 
used to create the magnetic field will not 
degrade in time. The entire motor is housed 
in a cylinder, with the rotating portion made 
of stainless steel and the base of cast alumi- 
num. 

The electronic control circuitry is in a 
stainless steel cylinder connected to the 
turntable by a coiled cord and can be 
mounted up to three feet away. Speeds can 
be set either in a continuous range from 10 
to 99 RPM, or locked in precisely at 331/3. A 
green LED indicates 331/3 to an absolute 
accuracy to within ten parts per million. 
Speed is monitored 600 times per revolutior 
by reference to a 1.048 -Hz quartz crystal. A 
three -digit LED read -out displays the actual 
rotation speed. 

A mechanical suspension on the three ex- 
tremeties of the unit provides near -total iso- 
lation from external shock and acoustical 



FREE bur glar - 
ire 

alarm catalog 
over 500 
systems, 

detectors, 
controls, 

sounders, 
tools, locks, 

supplies 

TO PROTECT HOMES, 
BUSINESSES, INDUSTRY 

Huge selection of hard -to -find security 
equipment from stock. 96 fact -filled pages 
loaded with 100's of highest quality profes- 
sional alarm products. technical notes, 
diagrams. 

ONE -STOP SUPERMARKET 
SELECTION INCLUDES: 

ultrasonics, radar, infrared, undercarpet 
mats, magnetic contacts, smoke & heat de- 
tectors: Controls: Alarms: bells, sirens. 
phone dialers, lights, guard panels. Large 
selection of tools, relays, wire, holdup 
alarms, books. Fills need for industry, alarm 
cos., businesses, homes, institutions. Order 
your copy today. 

mountain west alarm 
4215 n. 16th st. 
phoenix, az. 85016 
(602) 263 -8831 
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THE MEAN 
LITTLE KIT 

New compact 24 -piece kit of electronic 
tools for engineers, scientists, techni- 
cians, students, executives. Includes 7 
sizes screwdrivers, adjustable wrench, 
2 pair pliers, wire stripper, knife, 2 
alignment tools, stainless rule, hex -key 
set, scissors, 2 flexible files, burnisher, 
miniature soldering iron, solder aid, coil 
of solder and desoldering braid. Highest 
quality padded zipper case, 6 x 9 x 134" 
inside. Satisfaction guaranteed. Send 
check, company purchase order or charge 
BankAmericard or Mastercharge. We pay 
the shipping charges. 
JTK -6 TOOL KIT 

FREE CATALOG 
112 pages of hard -to -find 
precision tools. Also 
contains 10 pages of use- 
ful "Tool Tips" to aid in 
tool selection. Send for 
your free copy today! 

$59.50 

JEN6EN Toc,L3 NnG ALLOYS 
4117 N. 44TH STRUT, PHOENIX, ARIZONA 85018 
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feedback. 
Gale does not manufacture pickup arms, 

but provides a model which includes an SME 
arm. Mounting plates for other arms are 
available. 

The designer of the turntable claims that 
there is no current test equipment or method 
that can accurately measure any rumble or 
wow and flutter in this turntable. The 5 -year 
guarantee not only covers defects in mate- 
rials and workmanship, but any measurable 
change in performance. 

The price: $1,875, less tonearm. Gale 
products (turntable and speaker systems) 
will be available in the U.S. through selected 
Audio specialists.- Roth /Sindell, Suite 102, 
540 Kelton Ave., Los Angeles, CA 90024. 
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PROJECTION TELEVISION KIT that easily 
converts any color or black and white set 
to wall size projection with a 50" picture, 
consists of a specially designed TV projec- 
tion lens and a high -efficiency screen. A 

high -voltage intensifier for brighter pictures 
is also available. Complete instructions for 
converting the TV set and installing the neces- 
sary components are also furnished. A com- 
pletely assembled projection TV set with 
a 13" color tube and an attractive stand is 
also available. -Miami Projection TV, 304 
N.E. 79th Street, Miami, FL 33138. 
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SMALLEST ELECTRONIC CALCULATOR is 
only 2 x 2.8 x 0.4" (about one -third thei size 
of a pack of cigarettes), and weighs just 2 

ounces. This full- function electronic calcu- 
lator with 8 -digit readout does everything 
the big ones do. It features an automatic 
percentage key, floating decimal, constant 
key, lead zero suppression, and more. The 
tiny plastic unit operates on two 1.5 -V 
Mallory PX 825 camera batteries or the 
equivalent. Batteries are included and re- 
placements are available at any camera shop. 

Small enough to comfortably fit in a 
pocket, the calculator provides plenty of 
room for most fingers. A natural for carry- 
ing to the office, plant, construction sites and 
on road trips, it's so small and light you'll 
hardly know it's there until you have to do 
some figuring. Then you'll have quick, time- 
saving answers at your fingertips. 

Available only by mail (Stock No. 1945... 
$19.95) from Edmund Scientific Co., 380 
Edscorp Bldg., Barrington, NJ 08007. R -E 
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$5 REBATE 
CERTIFICATES 

(see beicw) 

40 KV 
DUAL RANGE 

Probe 
MEASURES 
VOLTAGE 
AND 
CURRENT 
FOR 
TODAY 
AND 
TOMORROW 

MODEL 
=651 

On y 

$2995 
SPECIFICATIONS 

Range One: 
40,000 Volts D.C. 

'Range Two: 0 -400 MA.D.C. 
Accuracy: ± 2% =u11 Scale 

Meter Movemeet: 50uA 

Polaris 
DC POWER SUPPLY 

0-25 VOLTS 250 MA 

TEST& SERVICE 
SOLID STATE EQUIPMENT 

MODEL 
TPS 225 

Only 

$2995 m 

Operates on 105/125 V.A.C. 
Adjustable Voltage Output 
Meter Measures Voltage & Current 
Extremely Low Ripple 

RAPID TRANSISTOR 
& DIODE TESTER 

MODEL C- 751 

Only 

$2295 
In & Out of Circuit Testing C 

Gain- Junction- Leakage Test 
In Circuit Test Leads 
Checks Dicdes for Function & Polarity 

L 

Polaris New York 
2862 Fulton St., Bklyn, N.Y. 11207 

Please send me rebate certificates and infor- 
mation on Expires 17 60 Days 
Probe ! ] Power Suppy 11 Curve Tracer . 

Name 

Street 

City State zip 

My supplier is 

SOLD THROUGH DISTRIBUTORS ONLY 
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ALLISON 
`OPTO- ELECTRIC' 
The BEST...the ULTIMATE 
of ALL Ignition Systems! 

IWe challenge ANYONE 

to dispute this Fact 

, ll 

Never wears out or needs any Maintenance! 

gives you Maximum Power 
with continuous PEAK PERFORMANCE 

...while reducing Maintenance 
and Operating Costs! 2 * The Allison OPTO- ELECTRI. System eliminates the Points 

and Condenser, replacing them with an OPTO- ELECTRONIC 
TRIGGER, using a Light- Emitting Diode and Photo transistor 
The System operates on a beam of Light. As there are NO 

moving parts in rubbing contact Friction -wear is completely 
eliminated Timing ad!ustments are PERMANENT. 

Gives 40 -Times more Timrrg accuracy than ANY system 
using Mechanical Breaker -Points' UNLIMITED RPM! 
"Electronically-Controlled- DWELL automatically supplies 
HIGHEST Performance at both Low and High speeds Spark 
strength does not fall off at high RPM POSITIVE SPARK 
helps eliminate 'Misfire for faster acceleration and improved 
Engine Performance Sparkplugs LAST 3 to 10 -Times LONGER. 

Easier Starting under any Condition' Smoother running... 
(NO TIMING FLUCTUATION as with Magnetic Impulse Units) 
All SOLID -STATE Components UNAFFECTED By Temperature, 
Moisture, or Vibration! Only Highest grade materials used 
Guarantees you Solid, Dependable Performance! 

PERFECT TIMING INCREASES Engine Efficiency and Gas 
Mileage SAVES Precious Fuel! Allison gives you MAXIMUM 
Engine Efficiency 100% of the Time and that the name 01 

the game for the BEST in GAS MILEAGE AND ECONOMY * Perfect Timing and Dwell never change. 
Pays for itself! Eliminates Ignition Tune -Ups forever' 

"INFINITE LIFE" Once installed Never needs replacing! 

4e* PROVEN RELIABILITY! 
Each Unit Tested to 15,000 RPM. 

Road and Race Proven. 
(Oplo- Electric Systems won al 

INOY Two years in a row') 

ou CAN install the ALLISON System in ALL 
'Ile U S made 8 Foreign Cars, 14 6. or 8- Cylinder) 

"EASIEST -TO- INSTALL" UNIT ON THE MARKET. 
Not necessary to drsmanlle Datnbutor as with other systems I 

* II you want the BEST. SAVE! This is IT! 

ORDER with CONFIDENCE... 

SATISFACTION GUARANTEED 

10 -YEAR FACTORY WARRANTY! 
r Free Repau or Replacement) that s EVERYTHING' 

including 

Send Check or M 0 Postage B insurance 

State Make. Year Engine Size ICald Res add Tax) * (So New...it's Sold ONLY FROM FACTORY DIRECT). 

You may use your MASTER CHARGE or BANKAMERICARD. 
Send us I t I Your Number 121 Interbank No 131 Exp Date 

* Before buying any other Type ignition system 

Send Postcard for our FREE BROCHURE. * If you have already Installed a C -D ignition system. 
Modernize and Increase its Efficiency... 

CONVERT YOUR "C -D" UNIT TO BREAKERLESS! 
Opto- Electric "TRIGGER UNIT"...Only 34.95 

Only $4995 
COMPLETE. 

Our BEST Salesmen are the users of our ALLISON System, 

America's Oldest and Largest Mtg. of 
Opto- Electronic Ignition Systems. 

°: c'` ALLISON 
or,vs 

co AUTOMOTIVE COMPANY 
1267 -L, East EDNA PL., COVINA. CAL. 91722 
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new lit 
All booklets, catalogs, charts, 
data sheets and other literature 
listed here with a Reader Service 
number are free. Use the Reader 
Service Card inside the back 
cover. 

AUDIO PRODUCTS CATALOG, No. 7502, 
starts off with the best sellers in the Robins 
line of 230 different accessories used by pro- 
fessional as well as amateur hi -fi enthusiasts 
and tape recordists. The most interesting 
items -or at least those that the Robins cus- 
tomers buy most -are right up front, where 
they'll be easy to find. 

Another feature of the catalog was to 
group, describe and illustrate products by 
type, rather than specific application. Thus 
all cleaners, splicers, bulk erasers, demag- 
netizers and other sound enhancers are 
listed as such. 

According to the catalog listing, among the 
products are phono cleaners and kits, rec- 
ord and album covers and other phono ac- 
cessories, tape and cassette cleaners and 
lubricants, head demagnetizers, bulk tape 
erasers, splicers, a variety of recording, splic- 
ing, leader and test tapes for all applications, 
and a melange ranging from carrying cases 
to mailers and from stereo speaker protec- 
tors to audio plugs, jacks and cables. - 
Robins Industries Corp., 75 Austin Blvd. 
Commack, NY 11725. 
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PACKAGING PRODUCTS. A new 16 -page 
catalog fully describes packaging products 
from A- Aluminum Cages to V- Vectorbords®. 
Organized to aid the designer, the catalog 
gives features and specifications for circuit 
boards, cages, card cases, sockets, termi- 
nals, Vectorbords and tools. Also included 
are a variety of breadboarding kits, patch - 
boards, turrets, positive photosensitized 
boards and developer. The 398 products 
listed are the most popular items stocked 
by Vector and its AVID distributors.- Vector 
Electronic Co., Inc., 12460 Gladstone Ave- 
nue, Sylmar, CA 91342. 
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CTS LOUDSPEAKER LINE. A total of 87 mod- 
els are described in a 12 -page catalog. This 
makes it easy for hi -fi stereo buffs to meet 
all of their speaker requirements from one 
quality product line . . . whether it be for 
new system construction or replacement of 
an existing hi -fi stereo, musical amplifier, 
automotive, public address or aircraft speak- 
er. Among those offered in this newly ex- 
panded group are: 

A full selection of 36 hi- fidelity speakers 
ranging from a 13/4 in. tweeter with a power 
rating of 2 watts maximum continuous and 
a response range of 2000 -20,000 Hz, to the 
popular 10 -watt, 41/2 in. mid -range speaker 
rated at 400 -10,000 Hz to the big 100 -watt, 
18 in. woofer with 20 -1,500 Hz response 
range. New automotive stereo and rear deck 
speaker kits. Additional speakers are also 
available for public address, intercom, tape 
deck, sound column and numerous other ap- 
plications. -CTS of Paducah, Inc., 1565 N. 
8th St. Paducah, KY 42001. R -E 
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catalog 

unique tools, 
handy kits, 
precision 

instruments, 
technical 
supplies. 

Our 23rd year of service to the World's 
finest craftsmen and technicians. 

A carefully selected and tested assortment 
of unique, hard -to -find tools, clever 
gadgets, precision instruments, bargain 
kits. One -stop shopping for the technician, 
craftsman, hobbyist, lab specialist, 
production supervisor. Many tools and 
measuring instruments available nowhere 
else. One of the most unusual and complete 
tool catalogs anywhere. Get your copy of 
the NC FLASHER today. 

Naional/\ a000wrerA.. Dept. eaa 
E.:71 el...i,aorr0 Camera / ...., rxS,r.a 
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JJí 

the audio 
amateur 

What a trip old Richard's Rhine 
journey could have become had he 
built his own mixers, 900 watt amps, 
octave equalizers, 24 inch woofers, 
electronic crossovers, and home 
brew electrostatics. Zounds what 
sounds! 

Ask our Rhine maidens for details. 

Itus 176R 
Peterborough, N. H. 

au03458 

Send for a free prospectus. 
Craig Stark of STEREO REVIEW says: 
"Top quality. only U.S. publication devoted 
ro the serious audiophile constructor." 
Name 
Street 
City State 

Zip 
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nClutionary New Wiring " Pendi." Makes 
FUTURE OF CB 
(continued from page 71) 

picking up for the "gold plated specials "; 
those high -performance feature -loaded CB 
transceivers priced well upwards of $400 
or $500. In any hobby there's always some 
who want to upgrade; the more hobbyists 
there are the more there are who want to 
break out of the general scheme of things 
and upgrade. While we can count the num- 
ber of presently available "gold plated 
special" transceivers on one hand, the 
booming CB hobbyists should result in 
many more super -performance transceiver 
models in the next few months (just as 

soon as the manufacturers can move them 
off the assembly line). 

Finally, we come to Class -D restructur- 
ing with its additional channels. In practi- 
cal terms there is simply no future for 
them if they are SSB -only. Several years 
ago many a manufacturer took a "bath" 
by going into SSB when there was no mar- 
ket at all; a few magazines and promotors 
created the illusion of an SSB market and 
some really big names got hurt bad. Even 
if additional channels are approved, if they 
are SP-only don't look for a thundering 
herd of users or manufacturers. For one 
thing, a total of 100 channels requires a 

bandwidth too wide for simplified trans- 
ceiver design -simplified meaning the de- 
sign technology presently being used in 
CB transceivers. With SSB, total equip- 
ment costs will be much too excessive for 
the small business and personal user. If the 
channels are added for the AM mode, 
and hobby operations permitted, that, of 
course, is a whole new ball game and you 
can figure CB will be even bigger than it 
is today: It would be totally impossible 
for the FCC to handle the licensing of 
all the people flocking to CB, and point -of- 
purchase licensing would be an absolute 
must. 

The really ideal solution for CB, and 
one strongly favored by some of our larg- 
est CB manufacturers, dealers and users 
is additional AM channels reserved for the 
business and personal user -as originally 
intended by the FCC. Here, contacts 
would be only between stations of the same 
call (license), with built in identifiers and 
crack -down enforcement by the FCC in- 
suring total freedom from CB hobbyists. 
(Without the identifiers and crack -down 
the hobbyists will simply slide up the 
band to the new channels). Of course, if 
the new channels are reserved for business 
and personal intrastation use, there is no 
point or justification for Class -E CB. 

The future of CB will therefore be pri- 
marily determined by new channels or 
frequencies, and how they are finally used 
-not how they are initially set up. As 
we should have all learned by now, CB 
is some mystical force unlike any other 
established radio service; as the commer- 
cials for a well -known hamburger chain 
would put it. "The CB'er will have it his 
way." R -E 

Red Cross. 
The Good 
Neighbor. 

Interconnections 
in 1/3 the Time! 

Create Finished Wired Circuits 
in Hours, Not Days 

For Breadboarding, Prototypes and 
Production 
Interconnects Circuit Elements in 
Digital and Analog Circuits 

Easy for anyone - just hook up your 
components using the insulated "solder 
thru 
components 

wire (your choice of blue, red, green 
or clear). Wire feeds off a replaceable 
spool thru the P173 tool body and out of a 
steel tip so fine it easily routes wire 
around even the smallest I.C. lead. A 
touch of the iron, with solder, completes 
the joint. 

Available accessory Items include P179WS Wee Spacers 
for neat routing, tenth -tenth Micro- Vectorbards. circuit 
Padbords and frames, like the 3677 -6 and 51X -1. Order a 

P173 Now! Supplied with two 200' spools of AWG solder 
thru wire (1 red, 1 peen), complete instructions. $950 
At your Vector distributor V 

Mail orders, add $2 shipping and handling charge. 
California residents add 6% sales tax. 

W P DIVISION 

ELECTRONIC COMPANY, IINC. 

12460 Gladstone Ave. Sylmar, CA 91342 (213) 365 -9661 
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THE 4L ?04 PROFITMETER 
AUTO ZERO /POLARITY 32 DIGIT MULTIMETER KIT 

WITH BRIGHT RED LED DISPLAY 

WHEREVER AND WHATEVER THE JOB, \ YOU'LL NEED ITS BATTERY \ OPERATED PORTABILITY AND 
ITS HIGH ACCURACY: .1% DCV & 

OHMS, 1% CURRENT AND ACV. 

ON THE SERVICE BENCH 

IN THE FIELD 

95 +2.95 P &H 

Less test 
leads & 

batterys 

4LP04 ELECTRONICS 
DEPT 2. PO BOX 1005 
MERRITT ISLAND, FIA. 32952 

TO ORDER OR FOR INFORMATION 

CALL TOLL FREE 
800 - 327 - 2084 

SPECIAL OFFER: "PROFIT" AND SAVE $40,00 
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SYNTHESIZER 
(continued from page 48) 

wave components of a complex signal that 
are within the pass band of the filter will 
be unchanged while the components out- 
side the pass band will be attenuated, thus 
producing a planned and controlled "dis- 
tortion" of the complex waveform. 

Since many natural instruments depend 
upon the characteristics their resonators 
being changed to produce different tones, 
there must also be some means of con- 
trolling at least the center frequency of 
a synthesizer's filter. As you might expect, 
voltage control is the answer. 

Control voltages for a voltage con- 

trolled filter (VCF) can originate from 
basically the same sources as those that 
control the oscillators. If the center fre- 
quency of the filter is to change with the 
changing pitch of the oscillator, the same 
voltage that is controlling the oscillator 
can also be routed to the filter. For the 
"waa- waa's" that are characteristic of elec- 
tronic music, the control can originate in 
a function generator. 

Noise 
So far in our analysis we have dealt 

exclusively with "pitched" sound sources 
-sources that have a readily discernable 
frequency and therefore an easily recog- 
nized musical pitch. There are also "un- 
pitched" sources. 
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The concept of an unpitched musical 
sound may at first seem as esoteric as the 
sound of a clapping hand, but it is actually 
very easy to understand. The hiss that 
you hear from an FM radio that is tuned 
between stations is an unpitched sound 
and most synthesizers have provisions for 
a noise source that produces just this ef- 
fect. From a technical standpoint, it is 
the result of summing together randomly 
varying amplitudes of all possible fre- 
quencies within a given frequency band. 

The applications of noise are very 
broad. For example, the sound of the 
snares of a snare drum is noise with a per- 
cussive envelope. By processing noise 
through the proper filters, the sounds of 
the surf and wind are easily simulated. 

So, now we know a little bit about how 
musical instruments work and how elec- 
tronics can be used to simulate the prop- 
erties of these instruments -let's look at 
the GNOME and begin applying some of 
these principles. 

The GNOME 
In the early days of synthesizers, each 

element of a system was a free -standing 
module and the specific electrical connec- 
tions were made using patch cords. Patch 
cords allow great flexibility but the labori- 
ous task of setting up patches for each 
voice is a disadvantage to most perform- 
ing musicians. In a small system that will 
not be expanded beyond a specific capa- 
bility, a normalized connection (one in 
which a specific arrangement of elements 
is pre -wired) is definitely the way to go. 

Figure 17 shows the signal and control 
paths through the GNOME. The VCO al- 
ways feeds the input of the VCF and the 
VCA can get its input either directly from 
the VCO or from the output of the VCF. 
The control voltage for the VCA always 
comes from the function generator. The 
control voltage for the VCO can come 
either from the self- contained controller 
or the power supply and is adjustable with 
the VCO RANGE control. The VCF control 
voltages can come either from the func- 
tion generator or the controller, or both. 
This is a fairly typical normalization 
scheme for small synthesizers and while 
it unquestionably limits the versatility of 
the machine, the limitations are minimal 
and entirely consistent with the inherent 
limitations of the simplified, low cost cir- 
cuitry of the GNOME. 

Controls 
The front panel nomenclature of the 

GNOME is such that the controls are 
divided into six sections corresponding to 
the six major circuits that make up the 
unit. These sections are: 

1. Controller 
2. Trigger 
3. Noise Source 
4. Voltage Controlled Oscillator 
5. Voltage Controlled Filter 
6. Voltage Controlled Amplifier 

Controller section 
The built -in control strip is nothing 

more than an exposed resistance element 
that has one end grounded and a positive 
voltage applied to the other end. The saw - 

tooth cuts on the resistance strip along 
with the paralleling resistors inside the 



case combine to produce a voltage distri- 
bution along the control strip that is ex- 
ponential. If it were not for this exponen- 
tial voltage distribution at the control 
strip, semi -tone intervals at the low end of 
the strip would seem to be bunched to- 
gether while those at the top end of the 
strip would be spread apart. This relates 
back to the distribution of semi -tone inter- 
vals in the equally tempered musical scale. 

The Controller RANGE potentiometer 
varies the voltage that appears across the 
control strip. At the maximum position of 
this control, the strip is a little less than 4 
octaves long while at the minimum setting 
it is slightly more than 1.4 octave long. As 
we shall see later on in this article, the 
Controller and VCO RANGE controls inter- 
act to place the musical "length" of the 
controller at any desired position within 
the oscillator's 8 octave range. 

The two slide switches within the con- 
troller section of the front panel connects 
the voltage that is picked off the control 
strip by the wiper probe to either the VCO 
or VCF, or both. Sliding the switch bat in 
the direction of the arrow connects the 
voltage to the element indicated. 

Trigger 
There is only one control within the 

trigger section of the front panel and that 
is the TRIGGER button. Whenever this but- 
ton is pressed, a voltage is applied to the 
triggering inputs of the function genera- 
tors associated with the VCF and VCA. 
Provisions have been made internally to 
reduce multiple triggering caused by 
"noisy" switch contacts, but a firm pres- 
sure on the button is needed to prevent 
contact bounce. 

Noise source 
l he single control within the noise sec- 

tion of the front panel is a LEVEL control 
that determines the amount of white noise 
that will appear on the common audio 
bus. At the minimum position of this con- 
trol, the noise source is isolated from the 
bus and the noise level increases with 
clockwise rotation toward maximum. 

vco 
The RANGE control within the VCO sec- 

tion of the front panel is an attenuator on 
the control voltage input line of the oscil- 
lator. It is useful in a number of different 
ways. When the Controller vco switch is 
off, a constant voltage is applied to the 
VCO RANGE control allowing the oscil- 
lator to be set to some constant pitch that 
is independent of the controller action. 

When the Controller vco switch is on, 
the VCO RANGE and Controller RANGE 
controls can be used together to set the 
highest and lowest pitches available from 
the control strip. Figure 18 illustrates this 
by using a bar to represent the total 8 
octave range of the oscillator. The double 
ended arrow above the bar represents the 
range of the control strip. Rotating the 
Controller RANGE control toward maxi- 
mum increases the length of the double 
ended arrow across the width of the bar. 
For example, with both controls set to 
maximum, the range of the controller is 
approximately from 600 Hz to 6500 Hz. 
If the Controller RANGE control remains 
at maximum, the controller will remain a 

little over three octaves long but reducing 
the VCO RANGE can cause these three oc- 
taves to run from 30 Hz to 350 Hz. Note: 
The same slight non -linearities that in 
most circumstances make the GNOME 
oscillator incompatible with keyboards 
will also make the length of the control 
strip variable depending on the setting of 
the VCO RANGE control, but under normal 
circumstances these errors will not be no- 
ticeable or objectionable. 

At the minimum setting of the RANGE 
control, the oscillator is off regardless of 
the condition of the controller or the set- 
ting of the Controller vco switch. 

The SKEW control is a little unusual 
for synthesizers but it allows the 
GNOME's simple VCO to produce 4 

basic waveforms (triangle, ramp, square 
wave and pulse) while also making avail- 
able a wide range of waveforms in be- 
tween the four. Figure 19 shows the ef- 
fect of this control. Clockwise rotation 
changes the ramp wave to a triangle and 
the narrow pulse to a square wave. There 
is some shift in oscillator pitch associated 
with the rotation of this control from one 
end of its travel to the other. This devia- 
tion is maximum toward the center of the 
range of the control with the two extreme 
ends being within a semi -tone of the same 
pitch. 

The triangle control determines the 
amount of ramp /triangle waveform ap- 
plied to the common audio bus. The level 
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increases with a clockwise rotation of the 
control. 

The square wave control determines the 
amount of pulse /square wave applied to 
the common audio bus. The level in- 
creases with a clockwise rotation of the 
control. 

VCF 
The voltage controlled filter may be 

eliminated from the audio path entirely 
by setting the IN-OUT switch to the our 
position. 

There are four possible combinations 
of settings of the REPEAT and SUSTAIN 

switches and each of these combinations 
produces a different response. These com- 
binations are most easily explained in tab- 
ular form as shown in Fig. 20. 

The RANGE control within the VCF sec- 
tion of the front panel is an attenuator on 
the output of the VCF's function genera- 
tor. It varies the amount of control voltage 
applied to the filter from the function 
generator only. Since the response of the 
filters will vary from one unit to the next, 
this control is designated so that rotation 
fully clockwise to MAX provides a control 
voltage greater than the maximum range 
of the filter. This assures that maximum 
range will be available on all units. Volt- 
ages originating from the controller when 
the Controller VCF switch is on are not 
connected through this RANGE control. 

The ATTACK control within the VCF 
section of the front panel determines the 
time required for the filter's function gen- 
erator output to rise to its peak. The range 
of this control is from .005 seconds at the 
minimum setting to a little over 1 second 
at maximum. 

The DECAY control determines the time 
required for the output of the filter's func- 
tion generator to fall from the attack peak 
back down to no output. The range of 
this control is the same as the ATTACK 

control. 
The FREQ /Q control is the only control 

that actually makes some change to the 
filter itself. Clockwise rotation of this con- 
trol raises the frequency of the filter while 
simultaneously decreasing the Q and in- 
creasing the loss of the filter. It is normal 
for the volume of the sound to decrease 
as the FREQ /Q control is rotated in a 
clockwise direction. 

VCA 
The SUSTAIN switch within the VCA 

section of the front panel serves roughly 
the same function as the SUSTAIN switch 
does for the VCF. With the SUSTAIN 

switch off (switch to the left), pressing the 
TRIGGER button will cause the VCA's func- 
tion generator to attack and then im- 
mediately decay. As long as the TRIGGER 

button is held down, the attack and decay 
times will be as set by these controls. 
When the TRIGGER is released, a "muting" 
function takes over and quickly turns the 
VCA off. 

Turning the SUSTAIN switch on (to the 
right) causes the function generator to 
hold at the peak level as long as the TRIG- 

GER button is held down. Releasing the 
TRIGGER now causes the envelope to decay 
at the rate set by the DECAY control. These 
responses are tabulated in figure 21. 

The ATTACK control determines the 
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Micro Photo Division 
Old Mansfield Road 
Wooster, Ohio 44691 

Attn.: Mr. Spiers 

Please write 
for complete information 

amount of time required for the output of 
the amplifier to build to a peak. The range 
of this control is from .002 seconds at 
minimum to slightly more than one sec- 
ond at maximum. 

The DECAY control determines the 
amount of time required for the amplifier 
to turn off. The range of the control is 
from .005 seconds at minimum to slightly 
more than one second at maximum. 

There are two jacks on the back of the 
GNOME case. The miniature phone jack 
is the output and it requires a standard 
miniature phone plug for connections. 
Coaxial cable should always be used to 
connect the GNOME output to the input 
of the amplifier being used. 

The black pin jack on the rear edge of 
the case is an external trigger input. For 
best operation, the trigger voltage applied 
to this jack should exceed 8 volts but trig- 
ger voltages greater than 4 volts will pro- 
duce a triggering action (triggers less than 
8 volts will not allow the function gen- 
erators to go to their maximum level). 
External triggering voltages must be refer- 
enced to the GNOME case ground. R -E 

Thanks to you 
it works .aa 

FOR ALL OF US 

I 
United Wail 

edven,.,g contributed ' 

la the pubbc good IOUK 

FREE FREE 
to introduce Servicemen to 
the many advantages of 

SOLID STATE 

REPLACEMENT 

RECTIFIER 

TUBES 

Solid state rectifier tube replacements 
offer many servicing and profit advan- 
tages: 6 Solid -Tube® types replace 
up to 37 different high voltage 
vacuum tubes. They're something 
your customers will appreciate. 
Eliminates need to replace defective 
filament winding on flyback. No 
X- radiation. Reduces fire hazards. 
No filaments to fail. Reliable. Solid 
state. Faster warm -up for picture. 
Modernizes older sets. Much higher 
profit than vacuum tubes. 
Get the full story on EDI Solid - 
Tubes® rectifiers, and get a free 
Silicon Focus Rectifier too, just by 
asking -on your letterhead or business 
card, please. Use Reader Reply Card 
for just Solid State information. 

a. ELECTRON 
DEVICES, I 

IC 
NC. 

21 Gray Oaks Ave.. 
Yonkers, N.Y. 10710 
Telephone 914 -965 -4400 
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Test Equip. Special Discount Prices 

SENCORE 

TRANSISTOR RADIO in 
esst type good. bad, broken. lso 
as-is. potluck 

TAPE RER 
smarted types 

CORDE 
good b.d AO 

broken, as-is. potluck Y 
200 ASST. V W RESISTORS 

Top Brands. Short Leads. lO Excellent Selection . 

75 -ASST V. WATT RESISTORS 100 
stand. choice ohmages, some in 5% L 

1-1 
100 -ASST Vs WATT RESISTORS 

100 stand. choice ohnsages, some In 5% 

70 -ASST I WATT RESISTORS 10 
stand, choice ohmages. some in 5Ta 

35-ASST 2 WATT RESISTORS 100 
stand. choice ohmages. some in 5% 

50- PRECISION RESISTORS 00 
asst. list -price 550 lass 90% 1 
20- ASSORTED WIREWOUND 100 
RESISTORS. 5, I0. 20 watt 

250 -ASST SOLDERING LUGS 100 
best types and sires _... 1 

250 -ASST WOOD SCREWS 00 
finest 'popular selection _.. . .. 1 

I-1 
250 -Asst Self Tapping SCREWS 100 
#6. #8. etc. 

100 -ASST 6/32 SCREWS O 
L-1 end 100 -6/32 HEX NUTS . _._ 1 

100 -ASST 8/32 SCREWS 1" L-1 and 100 -8/32 HEX NUTS .. 

100 -ASST 2/56 SCREWS 
1-land 100 -2/56 HEX NUTS 

100 -ASST 4/40 SCREWS 
and 100-4/40 HEX NUTS 

100 -ASST 5/40 SCREWS 
and 100 -5/40 HEX NUTS 

I-1 
500 -ASSORTED RIVETS 
most useful selected slze, 1°° 
300 ASSORTED WASHERS 100 
most useful selected sizes ........ 

100 -ASST RUBBER BUMPERS 0 
for cabinet bottoms -other uses -.. 1 

1_1 best 
RUBBER GROMMETS 100 

best slut _ ___._..._...._. 

IMMEDIATE DELIVERY ... Scientific light packing for safe delivery at minimum cost. 
HANDY WAY TO ORDER ... Send check or money order, add extra for shipping. Lists of new or,rs will be returned in your order. 
Please specify refund on shipping overpayment desired: CHECK [l POSTAGE STAMPS n MERCHANDISE (our 

MARKET SCOOP COLUMN 4- ASSTD. PHILCO SWITCHES 159 
-PUSH -PUSH TYPE #TV2- 
3-4. & Sig. Sw. With knobs latest 

POWER TRANSFORMER 
(IT- 48, -110V Pri. -12V Sec. 
Used In many transistor 
Power supplys 
COMPLETE CONVERGENCE 

ABSY. -Inc. Yoke. Board & 
Plug Conn. Adaptable 995 
to most 90° sets J 

COLOR DELAY LINE -Used 69 
in most color sets 1 
Silken NPN HV TRANSISTOR 
RCA -RK 3021 -H ep.240 

199 RCA --RK- 3028 -lisp -241 ea. 
Transistor Specials -Year Choice 
0K3006. 8E3018. 8K3020 100 
RK3122. SK3124 ea. 

Transistor Spulala -Your Choies 198 
8K3009. 5K30224. $K3040 

TACHOMETER 21/4" 5e. Panel 
Mater 1 -VDC. full scale 33 Ohm 200 
coil resistance 0 -8000 R.1'. M. 

199 
I-1 with I plugs-200 Ohm 

Mike 

L-10-20 
VU I" PANEL METER 129 

db Scale 
100' GREY SPEAKER WIRE 0 
2 tond. mini zip. 101 uses 2 
WAHLCORDLESS SOLDER 
IRON Complete with Auto 1195 
Charger -Fact Heat in Compact 

5-Audio Ou TRANSFORM 100 
Sub -min for Trans Radios 1 

5-I.F. Coil TRANSFORMERS 100 
456 -kc for Transistor Radios 1 S UNIVERSAL SPEAKER 59 
Top quality Special buy F.A. 1 
IV UNIVERSAL SPEAKER 589 
Top Quality .. . large Magnet 5 
5' UNIVERSAL SPEAKER- 

1--J 
999 

Large Mgnet- Special Roy L 3' UNIVERSAL TWEETER 129 
1 oz. Magnet 

21/2"64" SPEAKER Cec 
Special Buy 10 for 55 EA. V7 

Yse° "QUAM" 16 OHM SPK. 
Large magnet Special BUT 1" (10 for $15.001 
8" - HEAVY DUTY 10 02. A50 
SPEAKER Ceramic Type -8 Ohm T 

I-W'g9Heary Duty 10 oz. Speaker 450 
Ceramic Type ... 8 Ohm 3- ELECTROLYTIC CON - 900 
DENSERS. 100/80/20 MFD- 
300 Volts 
6-Top Brand Silken RECT. 0 

1 amp.. 1000 PIV .__.__ 1 

229 

RCA 110° FLYBACK TRANS. 
FORMER. For Hlk. & Wht. sets 
-18KV -For all types TV's. Inc. 
schem. 3 FOR 10.00 

II0n T.V DEFLECTION YOKE ASS 
for all types TV's Ind schematic Y 

"COMBINATION SPECIAL" S5 ni 
RC*A rte FLYBACK plus V 
1100 DEFLECTION YOKE 

fforr °all 
LtyYpBe ATCVs .M.. .AFOhMER 195 

70° FLYBACK TRANSFORMER 210 ni 
for all type TV's (Rik. A VV'ht. t 

70° TV DEFLECTION YOKE 900 
for all type TV's (lilt. A Whf.) L 

OLYMPIC 
A SHARP FLY- 

BACK l'ut #SFT592 Equiv. 
:Rancor #IIO -400- 
Thordarson 5FÚ139 

90° COLOR YOKE For all 
Rectangular 19 to 25 
Color CRT's 

F 
YOK 

795 or 
70 COLORE 

all round color CRTE 's I 

I-1 FLYBACK 
NIVICO COLOR 795 

FLYBACK Part #A20411ß 
WESTINGHOUSE FM TUNER 399 
#478 -V -01500 1 Transistor 
WESTINGHOUSE FM TUNER 100 
1121318 Tube) 

L 
UHF TUNER -Translator Type 995 
Used in all TV rets 

1.--1 TOR 
UHF TUNER -TRANSIS 395 

TOR TYPE Model #85X4 J 
ADMIRAL TV TUNER I-1 
Model #940393.1 1210A5 -41J8) 795 
Model #T94C441 -3 (Transistor) 
WELLS GARDNER TUNER Part 795 ni WELLS 

120.1 (4087.21IAT Tubes) 
G.E. -TV TUNER (20K5 -4IJ8) 795 

I-1 Model #EP 88x11 . 7 
PHILCO UHF /VHF TUNER 995 
Transistorized .7 

GE TV TUNER 
ET 88s198, (6OK5 -6ßL8) 
UNIVERSAL TV Antenna Back of 999 ni 
set mounting . 5 section rods -. L 
BLUE LATERAL Magnat Amy. 179 ni 
Replacement for most color TV's 
5-10K -2 WATT BIAS POTS 
Used in solid stale application 1 

0 
COLOR CONVERGENCE Assy. 
Universal type -goad for most sets 2 

19 

SWITCH 
SPEAKER-7 

Mount 
SELECTOR 100 

7 TUBE AM -FM STEREO 1095 
AMPLIFIER CHASSIS. Corn- J 
pietely assembled -AS IS needs 
slight adjustments 
10 -MINI ELECTROLYTIC Cond 100 
For Translator A miniature work 

395 

200 

795 

595 

HIGH VOLTAGE POWER ef29 
TRANSISTOR Equiv. REP 797 L 

List price S1ß.00 

big 
25-ASSORTED -eo TRANSISTORS as -is 100 

ó-9 VOLT MOTORS 1100 
Excellent for hobbyist 

1-0 LEd 
TROLYTIC COND 100 

ELECTROLYTIC CONDENSER 100 
300 mfd. -200V L 
2- ELECTROLYTIC CONDENS- 100 1-1 
ERS 80/10/80 MFD -160V 1 
2- ELECTROLYTIC COND 

200 /30/4- mfd -350V 5- ELECTROLYTIC COND 10 100 mfd. -100V. 50 mfd. 75V 2- ELECTROLYTIC COND 
40 mfd -500V. 40 mfd -400V .. 

8" Leads-6.3V 3051A15000 1Hrs) 10 
11-MINI PILOT BULBS With 12. 10 
Leads -ß.3V. 150MA (5000 Hrs.) 1 

52' -TEST PROD WIRE 
DELUXE QUALITY red A black 

106 

106 

100 
10 -MINI ELECTROLYTIC Cud 10 
For Transistor & miniature work 1 

100 
] 5 ASST GLOBAR VARISTOR 

LJ 1'opular replacements for lO most COLOR TV 
UHF sr VHF Natalie, Trans. 100 
Simple Fool -proof Installation 

COLOR -TV RECTIFIER -Used 195 
in most color sets -0500 kv 3 for 
/ - TV ALIGNMENT TOOLS 100 1---1 
most useful assortment 01 
1 - TV ALIGNMENT TOOLS 149 
For Color TV #2 
6 - TV COLOR ALIGNMENT 979 
TOOLS Most popular type 

TV TWIN LEAD -IN 
300 ohm 500' -$7 100'-$1.50. 50' 

CO -AX CABLE RG69U (Black) 
250' -610. 100' -$4.50. 50' 

5-DUAL DIODE -MOST 
POPULAR TYPES Common 
cathode or Series connected IS- DIPPED MYLAR CAP. 
.01 -000 V 
15- DIPPED MYLAR CAP. 
.033 -600V 
1S- DIPPED MYLAR CAP. 
.0033-1000V 

L-1.047-400V , I 

ED MYLAR CAP. 100 

15-Melded Capacitors 100 
.056 -400V 

1S-DIPPED MVLER Condensers 100 
.0039 400V 

2- Colerburst Quartz - Crystal 
For most color TV sets 3579.545 KC 

100 

269 

250 

100 
100 

100 

Minimum Order $5.00 

choice) with advantage to customer 

BROOKS RADIO & TV CORP., 529 Columbus Ave., New York, N.Y. 10024 2 ELEP 5610 
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why not i 
Why not go computer nowt From 5660 to 511,300 it can't be beat, look at our 

capabilities and you? agree. 

Sphere starts with a CPU using a Motorola 6800 microprocessor, a real -time clock, 4K of 
dynamic memory, 1K of PROM software. The CRT Board generates 16 lines by 32 charac- 
ters of ASCII on a television or video monitor. Keyboard is complete with numeric and 
cursor editing keypads. From here, hardware can be expanded to your hearts desire with 
extra memory boards (up to 64K), serial communications interface, cassette interface, 
MODEM, digital 1/O (as many as you need), floppy disc memory (up to 4 disks), 8 
computer terminals, line printer etc ... all from one M6800 chip. 

With a Sphere Computer, stand -alone program development is just the be- 
ginning, you can configure your system to handle your problem solving/ record keeping 
needs. All Sphere Computer Systems come complete with useable software languages. 
Available are -'PDS" 1K Basic, or extended Basic Compiler. When computer is turned on, 
it immediately goes into a command mode, so that you can instantly start programming. 
"PDS" contains a mini -assembler, editor, debugger, and utility command set in 1K of 
PROM. Also available is a 1K subset of Basic. Our extended Basic compiler is complete 
with string, matrix and file functions, and requires 12K of memory. With this software you 
can perform your application whether it be accounting, home management, education, 
security monitoring, research, business, etc. Why not invent your own application? For 
play or for work your biggest problem is no problem at all. $0191 is the start for an 
operating Computer System kit. Your computer is ready and comes complete with 
operator manuals sufficient for first -time computer users. Contact us today for more 
information. 

SPHERE 
CORPORATION 
791 South 500 Wont DWI 121 
Bountiful. u1N1 $4010 (801) 292-8466 

Circle 81 on reader service card 

Now... 
$50 VOM 
features 
for only 
$19.95* 

Well stack up our 
new, economical 
WV -547A against 

any other general purpose 
VOM selling for up to $50. Here's why: 

Large, no- stick, taut -band, diode -protected meter. 
Accuracy t 39/0 DC, ± 4% AC with 20,000 Ohms/Volt 
DC sensitivity. 5 functions. 19 ranges, with 1% precision resistors 
on all ranges. 
Rugged. high- impact plastic case. 
Includes test leads. Carrying case also available. 

See the WV -547A for yourself at any one of the more 
than 1,000 RCA Distributors worldwide. Or contact: 
RCA Distributor and Special Products Division, Bldg. 
206 -2, Cherry Hill Offices, Camden, N.J. 08101 
(Phone 609 779 -5715) 

nci:i 
'Suggested Price 

Electronic 
Instruments 

Circle 82 on reader service card 

REMOTE CONTROL 
(continued from page 60) 

rate and must be present for at least 16 consecutive sample 
periods before the remote circuitry will identify the input as 
valid. A valid input is identified by an output on the "data 
valid" (flag) terminal of the remote IC. This "flag" output 
causes the control IC to accept the remote IC outputs. The 
"flag" output goes to 0 when the no input has been received 
for 3 consecutive sample periods. 

0 1 2 3 4 5 6 7 0 0 

HORIZ.LINE 192 
tmaaatalMINIMMI a=i a. a . 
iiiiiiii iiiiiiiii 
i°Biiiaetiii iiiiiiii iiiiiiii 

AFTER VERT SYNC r 

HORIZ. LINE 212 
AFTER VERT SYNC 

BLUE & GREEN GUNS 

FIG. 6- DISPLAY FORMAT of red zero and the waveforms that gen- 
erate it on the screen. It, too, has a black outline. 

Clock and display 
The clock and display circuits fill two basic functions: 
1) Converts the channel number BCD code generated by 

the control IC to video signals, which allow the channel num- 
ber to be displayed as decimal characters on the TV screen. 

2) Generates and maintains time -of -day information in 
an hours and minutes digital format, which is also converted 
to video signals to be displayed on the TV screen simultane- 
ous with the channel number. 

The clock and display system also, in response to time out, 
half -entry, and CTS codes from the control IC, establishes 
the color of the display (white, red, or green) and the 
amount of time the display remains on the screen. 

The clock IC receives 60 -Hz clock pulses from the crystal 
controlled reference clock located on the command module. 
The clock IC converts both the channel number BCD code 
and clock information to a channel number and time -of -day 
display code for use by the display IC. The time -of -day may 
be updated by the customer via hours and minutes update 
push buttons located on the instrument front panel. 

The display IC decodes the display code from the clock 
IC and the CTS code from the control IC to provide the 
proper series of color blanking and luminance drive pulses 
to the chassis video circuitry for character display on the TV 
MULTIPLEX PULSES 

2 3 4 

r 

L 

DBCD 
03 
0001 

DBCD 
400 

5 6 

I 
I 

1 
1 

DECD 
03 
1100 

7 12 

DBCD DECD 
47 133 
000D 0000 

BLANK 

DBCD 
o 
0000 

DECD 
47 
0010 

FIG. 7 -CLOCK IC OUTPUTS are shown In their relationship to the 
display and MPX pulses. 



screen. Auxiliary blanking is provided to both the luminance 
and chrominance circuitry to blank station video and color 
outputs during character display. Horizontal and vertical 
sync is also defeated during half -entry and non- assigned 
(illegitimate) channel entry to prevent noise from causing 
character display instability. 

The display output interfacing circuits consist of emitter 
followers in the red, green, and blue blanking outputs, as well 
as the luminance and chrominance blanking outputs. The 
luminance drive is a transistor switch and resistor stage de- 
signed to provide the correct driver output current for prop- 
erly saturated (white or colored) characters. For explanation 
purposes, the display waveforms generated are those for the 
character "1" as shown in Fig. 5. For this digit, the pulse 
shape applied to the red, green, and blue interfacing emitter 
followers is shown. Note that blanking is applied to the lead- 
ing and trailing edges of the character. During these blank- 
ing intervals, current is diverted from the red, green, and 
blue output stages, causing a black area to surround the digit. 
This greatly enhances the sharpness and visibility of the char- 
acter. (For illustration purposes, it is assumed that the video 
information surrounding the digit has an "average" white 
content.) 

A luminance drive pulse is supplied to transistor Q5. It 
establishes the video output driving current for proper white 
saturation. If blanking were applied for the full character 
width to any combination of the R, G, and B blanking stages, 
along with luminance drive, the character would be pro- 
duced in color. This is exemplified by the red "0" illustrated 
in Fig. 6. Of course, blanking applied to all three color blank- 
ing stages simultaneously would completely blank the video 
producing a black screen (muted video). This occurs during 
half entry or illegitimate channel input, except in those areas 
where the characters are displayed. 

An auxiliary blanking pulse (which is the same as the 
luminance drive pulse) is applied to an auxiliary blanking 
emitter follower Q6. This stage cuts off the luminance output 
stage (Q5, on the MCL video module), preventing station 
video information from appearing on the screen during char- 
acter display and provides a blanking pulse to IC2 on the 
chroma module which prevents station chroma input to the 
R, G, and B outputs. 

Not shown are a series of low -pass, parasitic suppression 
filters in the outputs of the interfacing stages. These filters, 
in combination with the shields on both sides of the clock 
and display module, prevent spurious outputs from the dis- 
play circuitry from coupling to the tuner RF inputs during 
character display. 

Referring again to Fig. 6, note that the half -entry terminal 
is coupled to an electronic sync defeat "switch." This switch 
provides a positive voltage to the base of the PNP sync 
separator disabling this stage during half -entry and illegiti- 
mate channel selection. This defeat is necessary to limit 
vertical instability of the character display when no valid 
station sync information is received. 

There you have it, a complete rundown on one of the 
newest remote control systems around. We thought you'd 
find it as interesting as we did. R -E 

Camp Fire is for everyone. It is an adventure in living - 
exciting, creative and fun. 

Camp Fire Girls, Inc /1740 Broadway /N N.V. 10019 

If You Work In Electronics: 

GRANTHAM OFFERS YOU 

College -level Training 
and a college degree. 

Electronic Circuit Design, 
Engineering Analysis (includ- 
ing mathematics thru calculus), 
Classical and Solid -State 
Physics, Engineering Design, 
etc., etc., are all part of 
the Grantham home -study de- 
gree program in Electronics 
Engineering. 

PUT PROFESSIONAL 
RECOGNITION IN 
YOUR CAREER. 

By adding college - 
level home training 
and a college degree 
to your experience, 
you can move up to 
greater opportuni- 
ties in electronics. 

Grantham offers the 
A. S. E.T. degree by corre- 
spondence. After earn- 
ing this degree, you may 
continue with additional 
correspondence plus a 3-day 
residential seminar and certain transfer credits, to 
earn the B. S. E.T. degree. Then, the B. S. E. E. is 
available through further study. 

GRANTHAM SCHOOL OF ENGINEERING 
2000 Stoner Ave., Los Angeles CA 90025 

Telephone (213) 477 -1901 

Worldwide Career Training thru Home Study 
Mail the coupon below for free bulletin. 

r 
Grantham School of Engineering RE 1 -76 
2000 Stoner Ave., Los Angeles, CA 90025 

I have been in electronics for years. Please 
mail me your free bulletin which gives details con- 
cerning your electronics degree programs. 

Name Age 

Address 

City State Zip 
L 
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RELAXING! REFRESHING! 
TAKE A BREAK FROM TODAY'S PRESSURES 

Browse with us through the old days of 

wireless, radio and early TV. 

CO 

2 ACCOUNT NuMBEN 

O t 1NO. ABOVI NAME AMC! GOOD TARO 

I- 

w s1GNArURE 

W 0R,NI NAME 

o AntlAESS 

D- - CITY STATE EAT=._ 210 

Circle 84 on reader service card 
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Young or old, you'll be fascinated by our 
two great books VINTAGE RADIO (1887- 
1929) and A FLICK OF THE SWITCH 
(1930- 19501. Just relax and wander through 

thousands of pictures, many old ads and interesting stories of early 
radio. You don't have to be an expert to revel in these fine books. 

Next, browse through our authentic reproduction of Gernsback's 
1927 RADIO ENCYCLOPEDIA to meet the heroes (Who's Mar- 

coni?) and see the hardware (what's a coherer?) of early days. 

Our RADIO COLLECTOR'S GUIDE will make you an "instant 
expert" as you go prospecting for those fine old collectible radios. 
Then you'll need Morris Beitman's 1926 -1938 RADIO DIAGRAMS 
book to restore them. Also, we'll send you the diagram for any 
pre -1951 set for $3.50. 

NEW GIFT IDEA! BEAUTIFUL COLOR PRINTS from original 
artwork of the famous Progress in Electronics stamp set. Four 
different 8" x 10" prints with colorful matte backgrounds. 

SEND TODAY to Vintage Radio, Dep't R, Box 2045, Palos Verdes, 

CA. 90274. Postage Paid. California residents add 6% tax. 

VINTAGE RADIO; $7.95 hard -cover, S5.95 handbook 
A FLICK OF THE SWITCH; $9.95 hard -cover, $6.95 handbook 

1927 RADIO ENCYCLOPEDIA; $12.95 hard, $9.95 hndbk 

RADIO COLLECTOR'S GUIDE; $4.95 handbook 
1926-1938 RADIO DIAGRAMS; $7.00 handbook 
COLOR PRINTS, Set of four; $7.50 prints, $18.50 Plaques 

Diagram for radio @ $3.50. 
TOTAL 

Name 
Address 
City ' St Zip 

TREAT YOURSELF TO A HOLIDAY GIFT 

1254 PAGES OF PLEASURE! 

In a flurry ? try these high -performance 

ACE 
All - Circuit 

Evaluators 

*is 

7 
models 
for fast 

building and 
testing of 
circuits 

obsoletes 
ordinary 
breadboards 
Four rubber feet included. 
Goldanodized aluminum bases. 
Non -corrosive nickel- silver terminals 

Order 
No. 

ACE 
Model No. 

Tie 
Pointe 

DIP 
Capacity 

Photo 
shows 

ACE 227 

On all models... 
simply plug in your 

components and inter- 
connect with 22 -ga. solid 

wire. All models accept all 
DIP's, TO -5s and discretos 

with leads to .032" dia Multiple 
buses easily linked for power and 

g ound distribution, reset & cock lines, 
shift command, etc. 5 -way bind ng posts, 

No. No. Board glee Price 
Busses Pow (Inches) Each 

923333 
923332 
923334 
923331 
923326 
923325 
923324 

SEND 
ORDERS 

TO 

200-K (kit) 728 
2081sesem.1 872 
201-K (kid 1032 
212 (sewn.) 1224 
2181aesem.l 1780 
227 lassem.l 2712 
236 lessen .l 3648 

8116.51 
8118'81 

12 114'sí 
12114's) 
18(14'x1 
27114'x1 
36114's) 

2 
B 
2 
B 

10 
28 
38 

2 
2 
2 
2 
2 
4 
4 

4-9/18x5-9/18 
4-9/16 x 5-9/16 
4-9/18 x 7 
4-9/16 x 7 
8-1/2x7-1/B 
8 x 9-1/4 
10-1/4x9-1/4 

1118.1115 
29.98 
24.95 
34.95 
46.95 
59.95 
79.95 

A P PRODUCTS INCORPORATED 
Box 110 -R, Palnesvdle, OH 44077 

A P PRODUCTS INC. 
Box 110-R, Painesville, OH 44077 
wiviAnwves 
LEúMo 

a ro o,ea 

101-v PART NO 
DEALER INQUIRIES INVITED 

11 EACH TOTAL l 

Merchandise Total 

Sales Tax I0H & CAI 
Shipping (see below) 

TOTAL ENCLOSED 
BNIRPINO/HANDLING ORDERS 
Up 10 (e r1 es SUBJECT 

HoOtro]BW 100 
xBOlro TOACCER s000 200 

TANCE AT BO 01 to 12000 .300 
10001wa11000 300 FACTORS 

CompenyP.O.'s F.O.B. Palnesvdle J 

SERVICE NOTES 
TOO MUCH HEIGHT 

I have too ulur'h height in this .tivlrania 19P08 TV. Can't 
red nee it with the controls. :Itso. I bought a Sams folder for 
it. and the tubes don't match the ones in this chassis. I'm 
confused. -G.S., Plainville, CT. 

Welcome to The Club. There are several different chassis 
in this model. From the tube lineup, you have a 573 chassis; 
Sams Photofact 723-4. The crystal ball tells me that your 
height problem could be due to a bad thermistor that feeds 
the DC voltage to the vertical size control. The Sylvania part 
number on this is 38- 11780 -2, and it should read 1.0 meg- 
ohm cold. There was a modification in this circuit; in some, 
they use a different thermistor with a 100K resistor in series 
to protect it against breakdown. 

REVERSED GUNS IN PICTURE TUBE! 

The last time I wrote you about the reversed blue and 
green convergence problems, in a Sears 7160. you said that it 
Might be something wrong in the picture tube. I took it back 
to the rebuilder. He checked. and said that in a 16CYP22, the 
blue gun should be on the bottoni; but in a 16CSP22, the 
blue gun should be on top. He ran the tube through again, 
and the convergence problem was solved. Thank you! -L.H., 
Detroit, MI. 

When every possible alternative has been considered, the 
only one left has to be the right one! 

HV REGULATOR; EXCESS CURRENT 
This Curtis -Mathes CMC -33 chassis has a high -voltage reg- 

ulator problem. If I take the 6BK4 plate -cap off, I can get 
27kV. Put it back, and it drops to only about 10 -11 kV. (Here 
he gave a list of DC voltages, including 6BK4, grid, +300 
V, cathode +300 f .) Boosted boost, +1000 V; B4-, +400 
V; and all tubes good. There's no high voltage adjustment 
control on this chassis, -G.M., Whittier, CA. 

This is almost one of those "Everything it fine but it won't 
work!" problems. However, there is a clue. Look at the bias 
voltage on that 6BK4. With +300 volts on both grid and 
cathode, this tube is at zero -bias. This makes it draw far too 
much cathode current. In this tube, about 1.5 milliamperes is 

"too much!" 
This voltage is controlled by a voltage divider from the 

boost, to the 6BK4 grid through two 1.5- megohm resistors 
and the high -voltage adjust (which may have been replaced 
by a fixed resistor here). The cathode should be at the full 
B+ voltage (400 volts). The only thing in there that could 
drop this voltage would be the little 1K "metering resistor." 
See if this hasn't gone up to a high resistance. Also, check 
those grid resistors at the same time. Normal bias on this 
tube should be at least a -20 volts, or even more. Normal 
cathode current should never be more than about 1.0 mA. 

MORE ON DUMONT 304 SCOPE 

Howard A. Boltz, of the Lockheed Missiles & Space Co., 

Sunnyvale, CA, writes, "A friend showed me the item in the 
Feb. 1975 issue of R -E regarding the Dumont 304 scope. I 

had just finished repairing his Dumont 304 -H with the same 
symptoms! However, the cause was different. Blanking ca- 

pacitor C27, 0.05 µF 200 volts, was leaky. This leakage in- 

creased as the scope got hotter. The cathode of the CRT be- 

came more positive, cutting off the electron beam. If the 

scope is a Dumont 304 -A, look at capacitor C401. 
Thank you very much, sir. Note this in your files, Dumont 

scope owners! R -E 
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Build An Electronic Thermometer 
Here's an accurate electronic thermom- 
eter that has a built in extra ... a monitor 
that lets you use it for biofeedback train- 
ing. See how it works and learn how you 
can make one for yourself. 

555 IC Applications Circuits 
You'll find a least one circuit that will turn 
you on. R -E's technical editor has put to- 
gether this applications library. 

New FM Standards 
Len Feldman examines the latest devel- 
opments in FM broadcasting. They could 
make your FM listening more realistic. 

Step -By -Step Troubleshooting 
Jack Darr shows how to solve service 
problems fast. Follow his step -by -step 
approach to solve your service problems. 

PLUS 

State -Of -Solid State 
Equipment Reports 
Service Clinic 

The Money Generator 
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APPROACH Pat. Pend. 

TO TV ANALYZING 
the All -Itl is different from other rotor bar pattern general, N. It's like a 

portable teat lab with the versatility to perform the most commonly used 

functions of an analyst and a substitute tuner. It's a time saver for both 
in-home and on- the -bench servicing. That's why we've nicknamed it the 
MONEY GENERATOR. Since it takes more than a few words to describe the 
ATC -Ill's many unique features, we'd like to send you our big 4 page 

illustrated brochure. 

This brochure tells you about the ATC -10's unique patterns which include 
RED RASTER, 3.58 MONITOR, GRAY QUAD, and HATCHDOTS. It alas 
describes some unusual test capabilities such as: A full range of crystal 
controlled KF, IF, and video injection signals Receiver sensitivity and 
dynamic range checks using the calibrated KF output control Fast accu- 
rate purity and 3.58 oscillator checks with no need to disable guns or short 
test point(s) Extra dear oscilloscope and vector patterns In -Home re- 

ceiver bandpass checks at 60 Hz, 1.78 11Ú1z, and 3.56 MF Complete 
convergence series using a single rompo.ite pattern (all of tf esa and many 
more for only $299.95.) 

o 

The brochure is free, but, it 

you'd like still more informa- 
tion on the operation of the 
ATC -10, you can obtain a cops 
of the 2 volume (home -shop) 
owner's manual. Just include 
$1.00 for postage and handling. 
Act now and evaluate for your- 
self the many ways the ATC -lt) 
can be a real MONEY GENER- 
ATOR for you. 

Hail Request 'To: 
AMEKICAN TECHNOLOGY CORP. 

I Ikpt. Il:, Canon City. CO 81212 

I Name 

IAddress 

I City 

IState 

Circle 85 on reader service card 

EIGHT 
INSTRUMENTS IN ONE 

Out -of- Circuit 
Transistor Analyzer 
Dynamic In- Circuit 
Transistor & Radio Tester 
Signal Generator 
Signal Tracer Voltmeter 
Milliammeter 
Battery Tester 
Diode Checker 

Transistor Analyzer Model 212 
Factory Wired & Tested -$26 95 
Easy -to- Assemble Kit -$17.95 

YOU DON'T NEED A BENCH FULL OF EQUIPMENT TO TEST TRANSISTOR RADIOS! All the 
facilities you need to check the transistors themselves - and the radios or other cir- 
cuits in which they are used - have been ingeniously engineered into the compact, 
6-Inch high case of the Model 212. It's the transistor radio troubleshooter with all the 
features found only in more expensive units. Find defective trans.stors and circuit 
troubles speedily with a single, streamlined instrument instead of an elaborate 
hook -up. 

r 
- 

Features: EMC. 625 Broadway, New York 12, N.Y. 
Checks all transistor types - high or low 
power. Checks DC current gain (beta) to 
200 in 3 ranges. Checks leakage. Uni- 
versal test socket accepts different base 
configurations. Identifies unknown tran- 
sistors as NPN or PNP. 

Dynamic test for all transistors as signal 
amplifiers (oscillator check), in or out of 
circuit. Develops test signal for AF, IF, 
or RF circuits. Signal traces all circuits. 
Checks condition of diodes. Measures 
battery or other transistor- circuit power - 
supply voltages on 12 -volt scale. No ex- 
ternal power source needed. Measures 
circuit drain or other DC currents to 80 
milliamperes. Supplied with three exter- 
nal leads for in- circuit testing and a 

pair of test leads for measuring voltage 
and current. Comes complete with 
Instruction manual and transistor listing. 

Send me FREE catalog )f the complete 
value -packed EMC line, and name of 
local distributor 

NAME RE-1 

ADDRESS 

CITY 70NE--STATE-_ D 
Z 

CD V 
rn 

EMC 
ELECTRONIC MEASURIMENTS CORP. 

625 Broadway, New Ycrk N Y 1001? 
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The better the training 
pm the better o 

¡pgstrate 
tame 
guide 

tivsyso 
oca 

COMPU- TRAINER 

IN- CIRCUIT tANSISTOR TESTER 

TROUBLESHOOTER 
VOM 

ELECTRO -LAB 

SOLID -STATE 
OSCILLOSCOPE 

Í 

NTS /HEATH 
G R 2000 
Digital 
Solid -State 
Color TV 
315 sq. in. 
Picture 

(Simulated TV Reception) 

As an NTS student you'll acquire the know -how that 
comes with first -hand training on NTS professional 
equipment. Equipment you'll build and keep. Our 
courses include equipment like the NTS /Heath 
Digital GR -2000 Solid State color TV with first -ever 
features like s lent varactor diode tuning; digital 
channel selection, (with optional digital clock), and 
big 315 sq. in. ultra -rectangular screen. 

Also pictured above are cther units - 5" solid state 
oscilloscope, vector moni-or scope, solid -state ster- 
eo AM -FM receiver with twin speakers, digital multi - 
meter, and more. It's the kind of better equipment 
that gets you better equ peed for the electronics 
industry. 

Th s electronic gear is not only designed for train- 
ing; it's field -type - like you'll meet on the job, or 
when you're making service calls. And with NTS 
easy -to -read, profusely illustrated lessons you learr 
the theory beh nd these tools of the trade. 

Choose from 12 NTS courses covering a wide range 
of fields in electronics, each complete with equip- 
ment, lessons, and manuals to make your traininc 
more practical and interesting. 

Compare our training; compare our lower tuition. 
We employ no salesmen, pay no commissions. You 
receive all home -study information by mail only. 
All Kits, lessons. and experiments are described in 

full color Most liberal refund policy and cancella- 



and the equipment 
be equipped. 

HIGH FIDELITY 
SPEAKERS 

RECEIVER 

TUBE & TRANSISTOR TESTER 
FET -VOM 

AM/FM/SW PORTABLE 
SOLID -STATE RECOVER 

VECTOR MONITOR 
SCOPE 

, 
5" OSCILLOSCOPE DIGITAL R SOLID -STATE 2 -METER FM MULTIMETER TRANSCEIVER & POWER SUPPLY 

SIGNAL 
GENERATOR 

tion privileges spelled out. Make your own com- 
parisons, your own decision. Mail card today, or 
clip coupon if card is missing. 

NO OBLIGATION. NO SALESMAN WILL CALL 
APPROVED FOR VETERAN TRAINING 

Get facts on new 2 -year extension 

NATIONAL TECHNICAL SCHOOLS 
TECHNICAL -TRADE TRAINING SINCE 1905 

Resident and Hone -Study Schools 
4000 So. Figuerca St., Los Angeles, Calif. 90037 

SOLID -STATE 
POCKET RADIO 

NATIONAL TECHNICAL SCHOOLS 
4000 South Figueroa St., Lus Angeles, Calif. 90037 I Please send FREE Color Catalog aid Sample Lesson 
NO OBLIGATION. NO SALESMAN WILL CALL. 

1 

1 

Color TV Servicing 
B & W TV and Radio Servicing 
Electronic Communications 
FCC License Course 

NAME 

ADDRESS 

CITY 

Dept. 206 -016 

n Electronics Technology 
rl Computer Electronics 
ri Basic Electronics 

Audio Electronics Servicing 

_AGE 

APT o 

STATE_ _ 

Please fill in Zip Code for last service 
Check if interested in G.I. Bill information. 
Check If interested ONLY in classroom training in Los Angeles. `I--- MN - - - -NMI 

1 
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TELEPHONE technology books, publications: 
25,000 pages $25.00. General electronics in 
formation: 100,000 pages $49.95; 10,000 
$9.95. Free shipping. New, used. AUTO- 
MATED, Box 46156, Seattle, WA 98146 

UNPRINTED CIRCUIT BOARD 

.0. 111 CII 015U1 11111 01C011 IItI1S 41 L1111 CIS, 

1111 II III LIN I 41l 1111111 tntII1S NIM 1119111, 

1111 OH MIMI. 11115 64 1011 C11S1M110 C10MICL. 

0110115 IlI1M MIS 0110511 CIA 61 Sill I1: s 

S111 17 II SIIISIIt1111 I/ MIN 1 II:. 
111111111 II PI III 1 

Ill3 00111. U 11163 

ELECTRONIC game kits. Beginner kits. From 
$7.75. Send stamp. NBL -R, Box 1115, Rich- 
ardson, TX 75080 
FCC License Study Guide. New, 377 pages. 
Includes 1465 FCC -type questions, with an- 
swers and discussions, covering third, sec- 
ond, and first class radiotelephone exams. 
$8.95 postpaid. GSE PUBLICATIONS, 200 
Stoner Ave., Los Angeles, CA 90025 

FOR SALE 

FREE catalog. Ultrasonic devices, LED's, 
transistors, IC's keyboards, digital thermom- 
eter, unique components. CHANEY'S, Box 
15431, Lakewood, CO 80215 

PRINTED CIRCUIT 
PHOTO ETCH KITS; DATAK PRODUCTS; 

TAPE RESIST; ALPHA NUMBERIC 
COMPONENT DESIGNATIONS; ARTWORK; 
CARBIDE DRILL BITS; BUBBLE ETCHERS 

SEND S.A.S.E. FOR FLYER 
TRUMBULL 

833 BALRA DR.,EL CERRITO,CA.94530 

QUALITY ELECTRONIC COMPONENTS \ - SAME DAY SERVICt - 
NEW DISCOUNT SCHEDULE 
SAVES YOU EVEN MOREI 

1024 BIT STATIC MOS RAM 
2102... $3.50 

INTEGRATED CIRCUITS - rn, CMOS, LINEAR a MOS 

7100 24 7451 .. ..7k 74155... 74 1013... SI 44 451E.. .1176 
7401 24 7453 ... 72 74156 774 1019 . Sk 4570 51.26 
7407 ....74 

7103 ...74 
7154 22t 
7160 TTt 

74157 ....6k 
74160 .. SLIS 

4030....11.k 
43071 .. .. SI 42 

4577 1700 
4526 . .9k 

7104 24 7470 .. . 34 74161 .. S1.11 1022 .. 11.10 515367 S3 75 

7/05 
7406 

24 
24 

7472 34 
7473 .. 31< 

74162...11.19 
74163 .. 11.19 

/073.... 24 
4071 9k 

114541 12.04 
1655x 11 .117 

7107 
7101 

24 
24 

7474 .. 319 
7175 517 

741M .. S1.7E 
74174...11.09 

4025 .. 24 
43076.. 

14554 .. 1117 
14555V.. 4k 

7409 24 7176 34 7417.. 11.07 1077 6k 45564 ... Sk 
7410 
7411 

. ..74 
747 

7610 ... .6k 
7453 .. .. 6k 

74125 7. 
74111 .. 1713 

4026 11.04 
4029 11.36 

515606 .1313 
16561e . 13.13 

7412 34 743 611. 74117. . ek 1042 . . . . 5k M1563 . 13.53 
7413 
7414 

. 24 
1102 

74.5 _ S . . 11.11 
7446 317 

74190 . 11.45 
74191 . .. 11A6 

4033 _ .. 11.67 
4034.. 1334 

51565A . . I As 
11E56611 1171 

7416 
7417 

. 247 

74 
745M . 12.13 
7490 4k 

74191 . .. 11.19 
74193 11.11 

4035 .. 5136 
1010 SI 60 

11E566/ S136 
W7WCA. .4k 

7420 
7471 

...74 
24 

7491 777 

7492 .. 4k 
74113 .11.11 
74195 SI II 

1041 904 
4047. 537 

07090/ 437 
39710CA...366 

7425 6k 7493 .....0k 74279 567 4013 677 4711CA.. 377 

7426 
7121 

..24 
.. .4k 

7494 7t 
7495 ... 154 

577 9k 
75150 1140 

4064 676 
4046 12.35 

0727C4 .004 
047410/ . .4k 

7430 
7437 

.. 24 
437 

7496 .. 771 

74100 ...S1.24 
4000 24 

4001 24 
4049 52c 
1090 526 

0747CA. 664 

W746CV .. 411 

7433 ..71t 14107 117 4o07 24 4ß1 ..f1.64 MC1466V.fl00 
7437 
7435 

. 74 
74 

74121 3k 
74122. 43 

1006 1 50 
4007 24 

4052 .. . SI 44 

4053 .. . S1 M 
1.614510 . S17 

9K3302P 5k 
7110 . 24 74123 7k 1006 SI 17 4060 . . 11 37 114304 11.60 
7441 ..11 .11 

7442 41. 
74125 394 

74136 34 
4009 Mt 
4010 64 

1066 
1071 

.. 90c ..904 IM374N..11.73 
6A7305C1) 1.25 

7443 Llt 13172 7k pll 24 472 ...7k 0A7106C011.25 
7444 611 74141 94 4012 .131 4073 ...7k 0725501) 1.25 
7445 616 
7446 74 

74145 .. . 11.16 
74130 51.36 

4013 SO. 

4014 51.51 

407S 
/011 

.. 2k 

...7k 
07311C1) 11.15 
042615C1) 1125 

7447 7t 
7416 556 

74151 Sk 
74153. 76 

4015 5' 17 

4016 í0. 
1032 
4502.. 

... 
. fI76 

64751501) 11.25 
36762611 51.25 

7450 . .. 727 74156 SI 36 4o17 SI 26 4511 .. . . 5110 21026 . . 33.50 

LED DISPLAYS 
Than awl. .I RW. MEMO 4H eLOTR 

LP' MILL ... ft.tR/. LP' RIf . . .1f3R N. 
IA477 M® C1 IRAN Eo uL. 
I4167 GODN C.A. L64.11 GNU CA. 
76117 40.011 Cl IA107 41104 C.A. 

S1674 625 C.C. 1411474 NM C-C. 

I6154 CADS C.0 061451 GIDN C.0 

06164 nLLOW C.C. 444664 MOW C.C. 

SILICON TRANSISTORS 
01915 ....216 57.6549 9M5363114 . 1k 51330/ 7IM4M...16t 113.6049 

145930...1k 413.1049 77(3650. .21[ 11755/C 2111019 16. 113.6049 

N0572224 . 167 513.6049 16453641 .. Ik 113.0049 216179 . . 216 117.15K 
MR2569A lk 513.60/ /0S3613 .. lk 113.602 715133 .. 21c 117 ßK 
1/17717..Ik 113602 210615...714 111.15/ 705134 216 t17.15/ 
141529074 1k 113.602 41U646..1k 13.60/ 216137 214 417.115/ 

1113055 996 365.012 770904 ...1k 513.60/ 711136...211 11715C 

16453392..1k 113.60/ 210906 I 313.60K 21ís139...214 117.16/ 
105393..1k 113.60K 214124 ..Ik 513.60/ 216210 I 513.60/ 
5551391..1k 113.60K 2114120...1k 113.60/C 76567 126 511.70/ 
Me1336 .. lk $13.60/C 211441 ... 1k 113.60/C P113961 .. Ik 113.63/ 
210503 ..711 17.13/ 714403...1k 413.60/ 1/9102...446 540.25/ 
5(753565..16t 113.60/C 711110...1k 513.601 101013. .406 504001C 

1051633 Ik 11360K C10101 ..lk 15000K 

94 

ELECTROLYTIC CAPACITORS 
- RRdl.l Leal - - AALeI Wed - - Axial Leal - 

101506. .. 111 7.70/ auN/75. ... 71 111.20/C 
1044150v .. k 5.10/ 7244/503 . Ik 7.252 I0060016... 176 Sn 20/C 

2 7044/500 ... k 51OrC 3.30135. . 12. 7.90/C 10044/75. 707 113 30C 
k 5d0K 33014/500 . lk 0.302 100441506 291 19.70C 

47744/756 ... k 5.0K 4.744/35. 12, 7.90/C 720/1d/I60 .. 704 113.30K 
1005/25v.. . k 1.70/ 106(4/166. . 116 7.70/C 7204d/750 . 24 126.00/C 
10041506 l 640/ I0.14/25v. .176 5.3049 3204016. 29. S21.002 

6.102 10614/506 . . 14 9.60K 330,4075... 32t 121.10/( 
7206d/S0. ...Ik 1.30K 7244/164. .lk 5.3049 471k14/I61 32 1210./ 
10104/6.3v .9t 6.30C 22144,15.. lk 1.7049 470W0/756 371 125.402 
IoOuN/lk..Ilt 7.302 33,61/16.. Ik 6.502 10100016v. 396 176.60/C 

100uid/750 . . 1k 9.702 336.45.. . 1k 1.33K 10004d3v . 5k 131.202 
4704/146 . .14 9.60K 7100Wá/16..646 547052 

DISC CAPS 
I004/5046 . 4 1 6.W(2C 

01744'SOOr. k 1 1.55/2[ 
770p1/SW0 4 1 6.01/x O1Wd505 k S 1.05(2C 
47054/SOOv 4 6Á9x :Wg,,,d 25. k S 7.730C 
I00040/500, 4 5 o.22/x 04701425. Sc S 4.77/íC 
2260p1/500. 4 S 6.77@C 104 25. k 110.57/x 
470554/5026 4 S 541 25 

SILICON DIODES 
164146 . 410/1O 53.50/C IM4I04 710/10 6.952 
1140301 64/1O 15.5049 114005 53010 1I.01K 
10602 . ..kil t 56.61X 114036 . 90410 57.73/C 
1X1003 .. M7/10 SS MC 111407 ..94410 53.59K 

%6 WATT ZENER DIODES 
1657164 3.3. Ik 111/C 1657341739.1k 111/C 
1157771 3.06 l k 1112 1162374 11.20 . 157 1,10C 
1117261 3A6 . 151 111/ 111573! 3.76 . 1k $11/C 
1152791436.Ik 111/C 111523969.1v.1k 111K 
IN5250147v.1k 411K 1162401 100.. Ik 511/C 
1152311 5.1. 1k SW( 1157411116..1k 5149 
116732656v.1k S11K 110242617...1k 111/C 
111513366.06.7k 111K 165243e131..153 S11K 
115730675 Ik 111/C 11e214 140..1k S11K 
1652351/ 6.1. Ik 1112 1X5745115... 154 S11K 

KW RUMS 
6 NIP SPOT N.O. 

CONTACTS 

$V. Cal ..$1.70 51252 
6 V. Cal .. 1.70 $125/C 
101. Coil 11.70 $125/ 
24V. Coil .. SI JO $6 3/ 

HARDWARE 
2.S61/4 Semi 042 17.26/91 
2-56 1/7 kre. .. 994K 1.6595 
4401/4 Soo... 554/ 11.601M 
440 I(2 Drew . Ik/C 64 0S41 
632 I/4 kn... 6k C 1140.'M 
647 172 krw 754 C 14 61 

63734Sue. 901 C SSeSM 
2-56 Nn Nu1 ... 5k C 13 60 M 

440 NM MW ... Sk/ 13 75 

647 IIM IAM ... Mu( 54 00 

647 Nu Nul . . 60.2 14 15 M 

N1. 2141.m1W Ik/ SS 75 M 

No. 4 Lodi.W,Ir 157K Sl 00 

Ma. 6 bd.sY6r IkK 13 CO 

Ma. 1 Iad.adr Ik2 13 00 

VOLUME DISCOUNT $01505505 
144Ir6. r..re 
r.ld Rrr 9.d II4144 
1 0 m1 9 64 .. IC 0 ,00 2004H.4911$151 
1 1020$ H 49. Im 55 5 5W COMO *MS n% 
1 15.0$49491755101. Mom m5r LESS Et - 71.0 Add M. S4asdad 0.46. MM. 

STANDARD SHIMNOMANDLINO 
CHARME 

N pm 3.364136 ,44d 4M 410 M59M, 

1 OWS4. cad 000 $W.20W.W 41,16125 

I 0611 w .31 73 SIWWIr 1140.64 
S 25.20349.4 .093 

41.r4 0Ne4I a kMse r014 a Caler 

CO. niMS ACCIP7M I011 /AMI MAY 
44111411114 -CAIL 19646/4474 

I.C. SOCKETS 
I Pi, Salk. Tab... 175 

14 Pin Sold. Tab... 201 

16 Pi, Sold. Tob... 221 
II Pe 54Iá. Tab... 74 
H Pe kid. Tab... 314 

26 Pi, Solder Tab... 434 
40 Pin SAW Tab... 630 
5 PA Wig -W... 
14 Pn W0041ra0... 521 
16 Pn Wir.W1q... Sk 
I6 Ihn ty.Wr0... 60t 
24 Pm Wie.00 9k 
3e PM 19.5,044 1.23 
40 Pe 1,44Wrap . 11.56 

$MI I. íM 4.444 
es r ,rim 

"OM" Quality Component. St7kl: t 

DIGI -KEY CORPORATION O. Box 677 Thief River Falls, MN 56701 

Circle 88 on reader service card 

market 
ceriler 

CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or 
services). $1.40 per word ... minimum 15 words. 

NONCOMMERCIAL RATE (for individuals who want to buy or sell personal items) 85$ per 
word ... no minimum. 
ONLY FIRST WORD AND NAME set in bold caps. Additional bold face (not available as all 
caps) at 10c per word. Payment must accompany all ads except those placed by accredited 
advertising agencies. 10% discount on 12 consecutive insertions, if paid in advance. All copy 
subject to publisher's approval. Advertisements using P.O. Box address will not be accepted 
until advertiser supplies publisher with permanent address and phone number. Copy to be in 
our hands on the 26th of the third month preceding the date of the issue (i.e. August 
issue closes May 26). When normal closing date falls on Saturday, Sunday or a holiday, 
issue closes on preceding working day. 

BUSINESS OPPORTUNITIES 
0401 YOUR OWN 0'1(70113 

TINS 1M[641IL0NG 41.10015 
W1í6 Lakeside Industries 
reDuildmg equipment 
you can rebuild any pic. 
ture tube 
For complete details 
send name address zip 
code to 
LAICISM( 1601/1811183 
3573 W 193I31m Art 
CONpa. M 46647 
814.4 317347 -33M 

----0. 

MICROCOMPUTER hobbyists- Editor for new 
national level microcomputer magazine w II 

pay you generously for well written micro- 
computer -based articles. Need all types - 
elementary through advanced. Send large 
SASE for FREE Author's Kit and complete 
details. Do It Today! SCHNEIDER PUBLICA- 
TIONS, Dept. R, 449 Elder Ln., N.W., Cedar 
Rapids, IA 52405 

HIGHLY 
PROFITABLE ONE -MAN 
ELECTRONIC FACTORY 
Investment unnecessary, knowledge not 
required, sales handled by professionals. 
Ideal home business. Write today for facts! 
Postcard will do. Barta- BA Box 248, 
Walnut Creek, CA 94597. 

EDUCATION & INSTRUCTION 
MANUALS for Govt. surplus radios, test sets, 
scopes. List 500 (coin). BOOKS, 7218 Roanne 
Drive, Washington, D.C. 20021 

F.C.C. EXAM MANUAL 
PASS FCC 5762901 aanrrin, sld9 -TnM 
An4.n1 ta F(( Itl and 2nd tint 56 /.' 
14110649. 10ensei Ne.l7 seei,e4 multiple 

160/ 959.110m end diagram, serer Ill 
wee. 165774Ín FCC exam,. plu, Sell 51.4 
Ab4it7 101 59 91 potlpo,d Money 

bal quo,anlee 

COMMAND PRODUCTIONS P 0 503 76117 I 

/ADIO ENGINEERING DIV SAN IRAN(I5(0 141 G1'76 

SEMICONDUCTOR and parts literature, 
J. & J. ELECTRONICS, Box 1437R, Winnipeg, 
Manitoba, Canada, U.S. Inquiries Invited. 
TELEPHONE bugged? Don't be Watergatedl 
Countermeasures brochure $1.00. NEGEYE 
LABORATORIES, Box 547 -RE, Pennsboro, 
WV 26415 
UNLOCK your future. Become professional 
locksmith by spare time homestudy. S13 in 
an hour possible. All tools, equipment in- 
cluded. Facts free. Send name. LOCKSMITH - 
ING INSTITUTE ( homestudy), Dept. 1339 -115, 
Little Falls, NJ 07424 
FREE educational electronics catalog. Home 
study courses. Write to: EDUKITS WORK- 
SHOP, Dept. 275G, Hewlett, NY 11557 

INTEL 8080 users. Get pocket reference card 
similar to IBM S/370 yellow card. $1.25 or 5 
for $5.00. 8080 CARD, 29 Hoyt St., Stamford, 
CT 06905 
COMPUTER hobbyists! Bargain hunt or sell 
via ON -LINE 18 issues /year -$3.75. Free 
sample Issue from: ON -LINE, 24695 Santa 
Cruz Hwy., Los Gatos, CA 95030 
DIGITAL multimeter, frequency counter, time 
modules and mainframe -assembled. Low 
cost. Free brochure. FARELL' RESEARCH 
CORPORATION, P.O. Box 386, Elizabeth, PA 
15037. 

NEW ELECTRONIC 
SURPLUS COMPONENTS - SAME DAY SHIPMENT - 

Call 617 -261 -1100 
AMERICAN USED COMPUTER CORP. 

P.O. Box 68 
Kenmore Station, Boston, Mass. 02215 

member COMPUTER DEALERS ASSOCIATION 



.125' dia. 

209 RED $ 25 
209 YELLOW 36 
209 OREEN .35 

LOW PROFILE 

226 RED 8.25 
226 YELLOW 30 
226 OREEN 30 
226 ORANGE 30 

NEW PRODUCTS 

PROTO BOARDS 
Build & test circuits p fat as you think) 
P8100 10 IC cap breadboard kit, 4.5 8.0 a 1.36" 
P8101 10 14 -DIP cap, 5-ww port, 940 rolderbsr 

ti* point., 6.8 x 4.5" 
P8102 12 14 -DIP cap., like PB101 with 1,240 tie 

point., 7.0 x 4.5" 
P8103 24 14 -DIP cap., 4 5.wy porn, 2,25010 

point., 6.0 a 9.0" 
32 14 -DIP cap., 3060 soldarlea tin points, 
8.0 x 9.76" 

P8104 

PROTOCLIP 

L LOGIC MONITOR For powvaNhnds off 
EO 

:Zr.,,-7,':::: 
OGMNolplYS signal tracing. 8rin9 IC 

amlc log 
1aa1s up from PC herd 

eas of OIL, TTL, 
fad /or tat trWbN 

HTL or CMOS DIP ICs. 
shooting. 

Pocket .lma_ $84.95. 
PC14 14 -emn 91.69 
PC 16 1ópin 4.76 

519.95 
529.95 

$39.95 

$59.95 

579.95 

1 
SOCKETS & BUS STRIPS 
Plug -in win, test, modify or expand without patch 
cords or soldar. Snap together to 10nr1 breadboard 

PN /Daaeription L. Hole-to -NOM Templa Price 
07595 Socket 6,6" 6,2" 118 812.50 
01590 Out 8.6" 8.2' 20 2.50 
07475 Socket 6,3" 8.0" 94 10.00 
07478 Bus 8,3" 8.0" 16 2.25 
01355 Socket 4.10 3,8" 70 8.50 
01358 Bus 4.1" 34" 12 2.00 
OT185 Socks 3,4" 2.1" 36 4.75 
OT12S Secta 1,8" 1,6" 24 3.75 
0185 Socks 1.4" 1,1" 16 3.25 
OT75 Sockat 1.3:: 1.0" 14 3.00 

7400N TTL 
740014 9.13 7443N .95 7410414 1.20 7416514 1.30 
7401N .16 744414 .72 74705N .50 74166I4 1.30 
7402N .14 744514 .90 74107N .30 7417014 2.50 
7403N .16 744614 .90 74109N .90 74173N 1.50 
740414 .19 744714 77 74110N .72 74174N 1.10 
740514 .20 7448N .80 74114N .93 7417514 1.20 
7406N .29 7450N .16 74118N 1.52 7417614 125 
7407N ,29 7451N .16 7412114 .45 7417714 1.40 
7408N .18 745314 .16 74122N .45 7418014 .73 
740914 .20 7454N .16 74123N .70 7418114 3.00 
7410N .18 746014 .16 74125N .50 74182N .70 
741114 .26 7470N .30 74126N .50 7418414 2.00 
7412N .33 7472N .30 74128N .90 7418514 2.20 
741314 .68 747314 .37 7413214 1.00 74188N 4.80 
741414 1.06 747414 .32 74136N .95 74190N 1.20 
741614 .28 747514 .50 7414114 1.20 7419114 1.20 
7417N .33 7476/4 .32 7414514 1.00 74192N 1.10 
742014 .17 7480N .59 7414714 2.40 74193N 1.00 
7421N .33 748114 1.18 74148N 1.80 7419414 1.15 
742214 .50 748214 .89 74150N 1.00 7419614 .80 
742314 .50 748314 .65 7415114 .80 7419614 1.70 
742514 .34 7484N 3.00 7415214 1.40 7419714 .80 
742614 .25 748514 1.20 74153N 1.00 74198/4 1.75 
7427N .31 7486N .35 7415414 1.40 7419914 1.40 
742814 .50 748914 2.25 7415514 1.00 7420014 5.60 
7430N .20 749014 .48 74156N 1.18 74221N 1.70 
7432N .24 749114 .90 74157N 1.00 74251N 2.00 
743314 .60 7492N .55 741680 1.20 7427814 2.95 
743714 .36 749314 .58 7418014 1.30 7427914 .90 
743814 .33 749414 .80 74161N 1.20 7439314 1.00 
743914 .38 7495N .80 74162N 1.40 74296N 2.20 
7440N .16 749614 .78 7416314 1.40 
744114 .95 74100N 1.00 7415414 1.30 
7442N .50 

HIGH SPEED TTL 
7400014 5.33 7402014 .33 741-15314 .36 741473N .90 
74110114 25 7402114 .33 741-15414 36 7417414 .87 
740020 .30 7402214 33 74Ú56N .36 74H7614 .90 
740040 .33 7403014 33 74H60N .36 741410114 .80 
7400514 .33 74H40N 36 74146114 38 74010219 .80 
74008N .40 74H50N 36 74116214 .36 740103/4 1.10 
7401014 .33 740511 36 740710 .80 7401061 95 
740110 .13 74H52N .38 7407214 .74 

LOW POWER TTL 
74L00N 9.31 74L10N .33 74L51N .34 74L90N 1.62 
74L02N .33 74L20N .33 741.7314 .69 74L93N 1.74 
74L0314 .39 74L42N 1.49 74L7414 .90 74L95N 1.62 
74L04N .33 

74LS 
74L500 .16 741-527 .50 74LS112 .58 74LS170 5.80 
741.501 .68 741.530 .46 74L5113 .92 74LS174 2.20 
741502 .48 741532 .50 741.5138 2.06 7415175 2.42 
741503 .60 741538 .48 7415139 2.06 74LS181 7.00 
741504 ,60 741551 .50 741_5151 1.92 7415194 2.40 
741508 .16 741554 .48 7415153 1.92 74L5193A 2.40 
741509 .68 741555 .58 741.5157 1.68 7415196 2.76 
741510 .46 74L573 .58 741.5158 1.68 7415251 2.06 
741.511 .46 741574 .58 741.5160 3.06 741.5253 2.42 
741.515 .58 741.578 .92 74L5161 3.06 7415257 2.06 
741520 .46 741.578 .92 7415162 3.06 741_5258 2.06 
741.521 .58 7415107 .92 741.5163 2.90 7415260 .58 
741522 58 7415109 .92 

SCHOTTKY TTL 
7450014 844 74551N .80 7451401 .80 74518914 4.40 
7450214 60 7456414 .80 74515114 2.20 7451940 130 
74503N 75 7457414 1.20 745153N 3.40 74519514 3.30 
7450414 55 7458514 610 745157N 2.40 745251N 2.20 
745080 80 7458614 2.50 74515814 2.20 745253N 2.40 
74S1ON 55 74.511214 1.00 7451600390 74525714 2.40 
74.511N 65 745113N 1.50 74516114 4.70 7452580 2.40 
74S20N 65 745 132N 160 74517414 3.30 745260N 1.20 
74530N 80 74513314 80 74317514 2.90 745280/4 5.70 
7453214 80 745138N 2.20 74518114 840 745289N 1.00 
745400 65 745139N 2.20 

9300 SERIES 
9300PC $1.00 9318PC 2.30 9366PC 1.75 93L18 3.50 
9301PC 1.20 9321PC 1.20 93100 1.50 93L21 1.50 
9304PC 1.50 9322PC 1.30 93101 1.60 931_22 1.80 
9306PC 690 9324PC 2.00 931.08 120 93L24 2.80 
9308PC 2.50 9328PC 260 93L09 1.80 931.28 3.70 
9309PC 1.60 9334PC 2.95 93L10 2.80 93L34 400 
9310PC 1.50 9338PC 3.30 93L11 4.20 93L38 4.20 
9311PC 3.30 9340PC 5.00 93L12 1.80 93L40 6.60 
9312PC 1.20 9311PC .10 93L14 1.70 93L41 6.60 
93I4PC 1.30 9342PC 1.15 93L16 120 93L60 100 
9310PC 1.50 9360PC 1.75 93L18 3.50 93L66 2.70 

LINEAR IC's 
H.TOá NDIP MMIINI-DIP D4CER-0I KaTO3 
LM11414 $3.00 LM311D .90 LM711CH .90 
LM300H 
LM300N 

1.20 
1.20 

1M311M 1.78 
LM311N 2.00 

LM711CN 
LM715CH 

.90 
3.50 

LM301AH 50 LM312H 2.50 LM715CD 4.60 
LM301AM .80 LM318H 1.49 LM723CH .60 
LM301AN 1.10 11.1318M 2.40 LM723CN .65 
LM301M .90 LM324N 1.90 LM723N .70 
LM3010 .90 1M331N 2.20 LM725CH 2.00 
LM302D 3.50 LM339N 2.90 LM725C13 5.00 
LM302N 1.30 LM320-61( 2.90 LM733CH 1.40 
LM302H 1.40 LM320.6T 2.50 LM733CD 3.50 
LM304H 1.20 LM320.19K 2.90 LM733CN 1.30 
LM305H .85 LM320.12T 2.50 LM741CH .40 
LM306AH 1.06 LM336K 2.40 LM741CD 1.25 
LM306N 1.00 LM340.06K 2.60 LM741CM .39 
LM306H .95 LM340.06K 2.60 LM711CN .70 
LM307H .60 LM340-081( 2.60 LM747CH .70 
LM307M .95 LM34612K 2.60 LM747CN .90 
LM307N 
LM308H 

1.50 
.85 

LM340.16K 2.60 
LM340.18K 2.60 

LM747CD 
1M748CM 

2.50 
.55 

LM308AH 5.00 LM340-24K 2.60 LM748CN ,66 
LM3080 2.00 LM555CM .70 LM777CH 2.15 
LM306M 1.20 LM556C51 1.30 LM777CM 2.10 
LM309H 1.75 LM567CM 1.70 LM3046CN .95 
LM309K 1.50 LM709CH .46 L1.13064CN 1.50 
LM310H 1.50 LM709CN .45 SG4601T 2.40 
LM310M 1.80 LM710CH .90 50460114 2.40 
LM3I1H 1.20 LM710CN .90 LM6000K 7.50 

141 loup 
40005E .28 .22 
40014E .26 .22 
40024E .26 .22 
4004AE 5.83 592 
40064E 1.35 1.34 
40074E .26 .22 
40084E 1.79 1.78 
40094E .60 .50 
40104E .59 .50 
40114E .26 .22 
40124E .26 .22 
40134E .47 .40 
40144E 1.49 1.25 
40164E 1.26 .90 
40164E .56 .46 
40174E 1.20 1.00 
40184E 1.49 1.26 
40194E .52 .44 
40204E 1.491.25 
402146 1.34 1.25 
4022AE 1.11 1.00 

C-MOS 
14) 10up 

40234E .26 .22 
4024AE .90 .88 
40254E .26 .22 
40264E 3.72 3.70 
40274E .60 .50 
40284E .98 90 
4029AE 1.27 1.16 
4030AE .44 37 
403345 3.01 3.00 
40354E 1.27 1.16 
40404E 1.49 1.25 
404145 4.06 4.06 
40424E .75 .64 
40434E .60 .50 
40444E .60 .50 
40474E 3.54 3.53 
40484E 1.43 1.42 
40494E .52 .50 
40504E .52 .50 
405145 1.34 1.13 
40624E 1.34 1.33 

1A 10.41 
40534E 1.34 1.33 
40554E 2.68 2.00 
40564E 2.43 1.86 
406045 1.50 1.25 
40664E .90 .72 
40694E .38 .34 
40704E .65 .64 
40714E .26 .22 
4073AE .34 .30 
407645 1.68 1.48 
4081AE .26 .25 
450746 .60 .66 
450134E 2.30 2.20 
451048 1.981.46 
451645 1.981.46 
45184E 1.28 .98 
520AE 1.28 98 
45284E 2.30 2.20 
086AE 2.09 2.08 
4901AE .43 .36 
491145 .43 .36 

PREMIUM QUALITY 
COMPONENTS 

We've been buying and selling top quality 
components for nearly ten years. Our 
annual volume exceeds $3 million. We 
handle only original parts, from the 
world's leading manufacturers and our 
customers include some of the largest 
and most quality -conscious companies. 
Now you can take advantage of our 
component buying skills and power 
and select from a broad range of 
advanced circuits. 

MICROPROCESSORS 
14 10 up 

8008 
8080 

23.90 
59.00 

22.90 
3840 

1702 
P5101 

MC6800 89.00 79.00 P81013 
P1101P 2.20 2.10 P8102 
P1101A1 350 330 P81022 
P2102.1 390 300 P8111 
91L02 390 320 P8111.2 
91L02-1 390 320 9102PC 

COMPUTER 
INTERFACE 

DM882014 
DM8820AN 
DM8830N 
OM8831 N 
DM8832N 
N87268 
9600PC 
9601PC 
9602C 
9614PC 
9616PC 
9616PC 
9617PC 
9620PC 
9621PC 

75107 
75107814 
76108BN 
7510914 
76110N 
76116N 
7613814 
76160N 
7616414 
75208N 
75234N 
7545014 
7545114 
7545214 
7646314 

240 
690 
2.40 
5.20 
6.00 
4.40 
1.30 
1.20 
1.96 
2.30 
2.40 
5.00 
3.50 
4.00 
4.00 

2.60 
2.30 
2.20 
2.20 
2.25 
2.95 
3.10 
4.10 
2.76 
2.50 
1.25 
1.00 
1.00 
1.00 

7520 SERIES 
SENSE AMPS 

7520N 4.00 
7521N 2.00 
752214 4.25 
752314 1.75 
752414 2.00 
7525N .50 

TWO -PHASE 
MOS CLOCK 

DRIVER 
M00026CN 5.50 

DECODED 
READ/WRITE 

RAM 
P1103 5.90 
2524V Recirculating 

512 Bit Dyrwni 
Shift R4gltar 

1.24 240 
25 up 2 30 

BIPOLAR 
MEMORY 

C3101 
P3101 
C3101A 
P3101A 
IM6601CDE 
IM5501CPE 
MM5560D 
MM566011 
DM8599N 
93403PC 

6.50 
4.90 
7.30 
5.80 
7.30 
5.80 
7.30 
5.80 
5.80 
5.80 

1024.817 
NChauwIRAM 

C2102 5.00 
P.2102 2.86 
C2102-1 5.00 
P-2102-1 3.90 
C21022 6.00 
.2102-2 3.00 
P-21024 8.00 
.2102A-2 9.50 
P3102A-4 6.00 
2601.1 4.00 
260131 11.40 
26028 3.80 
260218 4.40 
2602-28 4.00 
MK4102P 11.40 
7662.1CPE 6.00 
75623CPE 6.00 
7M54033JL 9.00 
TMS033NL 4.20 
TMS4034JL 9.00 
TMS4034NL .20 
TM54036JL 9.00 
TM54036NL 4.20 

MM 
MM404H 
MM406H 
MM406H 
MM407H 
MM461H 
MM464F 
MM600H 
MM6060 
MM6070 
MM550H 
MM661H 
MM556H 

12.00 
23.00 

6.50 
6.50 

11.40 
18.00 
2.00 
3.20 
3.20 
6.90 
5.60 
5.60 

17.00 
5.50 
6.00 
.00 
4.00 
5.60 
6.00 
4.00 

MOSLSI 

1402414 
14034H 
1403AN 
140441-1 
1404AN 
14064 
1406 
1407 
1506 
1507 
1602 
P2101 
P2101 
P21013 
P2111 
P2111.1 
P2111.2 
P2112 
P21123 
P2401 
P2405 
2606K 
2512K 
2521V 
2625V 
2633V 
2803PC 
2804PC 
2807PC 
2808PC 
TMS3114J 
TMS3120JC 
TMS3120NC 
TMS3133NC 
3341ADC 
3311APC 
33470C 
3347PC 
102 
7552 
76621 
7552.2 
MM4056D 
MM4066H 
MM4067D 
MM6026N 
MM5028N 
MM5027N 
MM6065N 
MM5066N 
MM6057N 
MM5058N 

3.80 
.00 
3.80 
4.50 
2.90 
4.00 
8.40 
8.40 
3.00 
3.00 

33.00 
6.00 
5.50 
490 
6.80 
6.00 
5.90 
5.00 
5.90 
9.90 
9.70 
3.30 
.00 
2.60 
3.50 
7.90 
4.00 
.00 
2.70 
.00 
940 
7.00 
6.00 
7.50 
8.00 
7.00 
6.80 
.60 
.95 
.95 
5.40 
6.60 

12.00 
9.70 

13.00 
20.00 
20.00 
20.00 

5.60 
5.50 
5.50 
5.50 

WAVEFORM GENERATOR KIT 

Hari s a highly v utile lob in- 
strument fraction of the 

EXAR cost of < n tional unit. Kit 
XR205K inclinias 2 XR205 IC's, data & 
$25.00 application.. PC bord Itchd 

and drilled, ready for ssembly) 
and detailed Instructions. 

INTERSIL 8038 
PRECISION WAVEFORM 

GENERATOR & VCO 
For sirnultaneous sine, aguare 
end triangular waveforms <001 
Ht to 1MHt. 

Part No. 1 -8 
su3eLLPL EY $1213.7 

1-AMP RECTIFIERS 
10 100 1000 

1144001 1.00 7.00 60.00 
1N4002 1.10 8.00 70.00 
1144003 1.20 9.00 80.00 
1 N4004 1.30 10.00 90.00 
1N4005 1.40 11.00 100.00 
1144006 1. 60 12.00 110. 00 
1144007 1.60 1100 120 00 

IC SOCKETS 
SOLDERTIN DIP WIRE -WRAP GOLD 

PIN 1.24 25 100 PIN 1.24 25 100 TEFLON TO-5 
8 21 19 17 14 45 41 .37 3 PIN .55 EA 

14 25 22 20 16 54 .49 .44 PIN .66 EA 
16 .28 25 23 6 PIN 90 EA 
24 .67 .61 66 SOLDER - GOLD 8 PIN 1.10 EA 
28 .88 .80 .72 10 PIN 1.40 EA 
36 1.09 98 .89 14 .34 .28 
40 1.24 1.12 .92 16 .37 .31 

LEDs 
.160".dia- 200" do. 

MIV 
216 RED 8.25 220 RED 8.25 
216 YELLOW .30 220 YELLOW .30 
216 GREEN .301220 GREEN .30 

5053 RED $.35 MV50 RED 9.30 
5053 YELLOW .40 
5053 GREEN 40 216 - MV5024 
5053 ORANGE 40 5053 MV5053 

HYBRID POWER 
AMPLIFIERS 

SI 1010G 
SI 1020G 
SI 1030G 
51.1050E 
S1.10600 

10W 
20W 
30W 
50W 
50W 

$8.40 
9.90 

18.70 
24.90 
24.90 

HIGH VOLTAGE 
TRANSISTORS 

130204 3A 1300V 
8U205 3A 1500V 
8 U206 3A 1700V 
BU207 6A 1300V 
8U208 6A 1500V 
BU209 6A 1700V 

$4.14 
4.95 
5 -94 
5.85 
6.93 
8.64 

PICO-PAC 

THE SMALLEST 
AC /DC POWER 
SUPPLY EVERI 

Only 1.70 "x1.00" 
x 0.85 ", ou Pre- 
set i5%. 9 

5 140 
8 115 

10 100 
12 90 
15 70 
18 60 
20 35 
22 25 
24 15 

$39.80 each 

POWER SUPPLIES 

ADTECH 

Modal No. 
Ou 

Vdc 
tint 

Ampo 14 5 up 
AP55.3 
APSI2 -1.6 
ÁP516.1.5 
AP524 -1 
AP528 -0.8 

12 
16 
24 
28 

3.0 
1.8 
1.5 
1.0 
0.8 

$29.95 $28.60 

APS5 6 
APS 12-4 
APS16.3 
APS24-2.2 
APS28.2 

6 
12 
15 
24 
28 

4 
3 

2.2 
2 

$48.46 $46.06 

APSE -10 
APS 12 7 
APS 16.8 
APS24.S 
AP528 

12 
15 
24 
28 

10 

6 
5 

$72.25 $66 66 

OPCOA 
SLA1 RED 2.25 
SLA11 GREEN 3.50 

XCITON 
XAN72 RED 2.00 
XAN52 GREEN 2.00 

DISPLAYS 

LITRONIX 
DL80 
DL81 
0110 
DL10A 
DL101 
DL67 
DL61 
DL33 
01.44 
01.402 
DL701 
131704 
DL 707 
DL 747 
14 

DL747 REO 2.50 

RED 
RED 
RED 
RED 
RED 
RED 
REO 
RED 
RED 
RED 
RED 
RED 
RED 
RED 
10up 
2.40 

6.00 
600 
6.00 
400 
490 
9.90 

12.00 
4.00 
6.00 
4.00 
3.40 
2.25 
2.35 
2.50 

AUDIO AMPS 
TYPE V W S2 PRICE 

LM352 
744611012 
TAA621512 
TAA641B11 
TBA800 
TBA810A5 
TBA820 
TCA830 
TCA940 

6 15 
615 
6 27 
618 
5 30 
420 
3 16 
520 
6 24 

1.16 
1.15 
1.40 
2 20 
470 
2.50 
0.75 
2.00 
650 

8 1.60 
8 160 
8 200 
4 3.00 
8 2.20 
4 3.00 
4 1.70 
4 220 
8 440 

821188B0(_ ( ji 

EP9125 
DIGIT DISPLAY 

$7.90 
1/8" Character Ht. 
Compact, Thin PC 
Pkg., Wide Viewing 
Angle 

OPTOISOLATORS 
MONSANTO LITRONIX 

ILI 1.30 IL74 1.35 
MCT2 1.35 IL12 1.40 1LD74 1.75 

1L16 180 11074 3.40 

Prices afectiva through January 31, 1976 
Minimum order $1000. Add 81_00 to rotar pompa ene hand Ing. C Ilfornla esident. add 6% sales tea. 

SEND CHECK OR MONEY ORDER TO: 

Mail Order: P.O.8ox 2208R, Culver City, CA 90230. Phone orear. (213) 641 4064 
VIII our Electronic ShOp: 11080 Jet /arson Blvd., Culver City, CA 

(Studio Vlllapa Shopping Canter) 
Prion may vary at over.the- count., location.. 

ELECTRONIC 
ARRAYS 

EA1500AJ 
134 821.00 
25 16.80 
100 14.00 
EA 150045.1 
1,24 816.00 
25 14.40 
100 12.00 

STANDARD MICROSYSTEMS 
19 10 up 

Circle 89 on reader service card 

COM2502 $13 20 $10 60 
COM2602P 8.00 6 85 
COM2017 13.20 10.60 
COM2017P 8.00 6.85 
COM2602H 25.00 20.00 
COM2017H 25.00 20 00 
COM2601 30.00 24.00 
COM6016 12.00 9.60 
KR2376-ST 20.00 17.50 
KR3600ST 20.00 17.50 
N161)(5010 12.00 9.60 
CAL1022 60.00 52.00 
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ROCKWELL A4001 I.C. 
ELECTRONIC SLIDE RULE 

SCIENTIFIC CALCULATOR KIT!! 
Kit Includes: Rockwell A4001 IC 

HP 9 Digit LED Readouts 
Complete Keyboard with Case 
PC Board with all Electronic Parts 
Instructions and Batteries 

Dimension: 32.5mm(H) x77mm(WI 145mm (LI 
1 9'32 in (H) x 3 1/32 in (VV) x 5 23/32 in (L) 

SPECIFICATION 
9 digit HP Red Led Displays 
8 digits capacity for data entry or results 
(10 8 108) 
Full floating point 
Dome keyboard for excellent response 
and preventing double entry input 

BASIC FUNCTION 
Algebraic mode operation 
Constant operations 
Repeat Operations 
Chain operations 
Change sign operation 
Display and Y register exchangeable 
One accumulating memory 
Display and memory exchangeable 

SPECIAL FUNCTION 
Trigonometric functions (sin, cos, tan) 
Inverse trigonometric functions (sin 1 

cos 1, tan 1) 

Radian or degree selectable 
TE constant 
Logarithms (In, log) 
Anti logarithms (ex) 
Power functions (yxl 
Recnprocal (1 /x) 
Square root (fx 1 

Display recall 

PLEASE SEND CHECK OR MONEY ORDER 
TO 

FORMULA INTERNATIONAL, INC. 
12603 CRENSHAW BLVD., HAWTHORNE 

CA. 90250 
PHONE: (213) 679 -5162 

ONLY $ 28.5° 

Circle 90 on reader service card 

CARBON film resistors -1/4W, 5% 10 -4.7 
megohms for 31/2 e each. Fifty per value $0.85. 
Discounts available. Free samples /specifica- 
tions. Other quality components. $1.00 pos- 
tage. COMPONENTS CENTER, Box 134R, 
New York, N.Y. 10038 
FREE catalog. IC's, Semi's. CORONET ELEC- 
TRONICS, 649A Notre Dame W., Montreal, 
Que. Canada, H3C -1H8. US Inquiries. 

PARTS! 
41ST',enC to, 

1gee 
CORNELL'S 
New Color 

Catalog 
Iv New Ilvm 

CORNEL 

per 
tube 

OF 100 

OMAN IKE 
it NOT SNIPPED 

IN 74 NOUNS' 

DIEGO CALIF 92105 

HARD -to -get repair supplies for police radar. 
ELECTRONIC SPECIALISTS, INC., Box 122 - 
RE, Natick, MA 01760 
CANADIAN discount and factory clearouts 
catalog. Top brand stereo equipment, calcu- 
lators, test gear, CB & communications, tele- 
phones. Factory dumps -government surplus. 
Amazing bargains. Unusual items. Rush $1. 
ETCO -RE, 521 5th Ave., NYC, 10017 

CASSETTES 
Plain white cassette labels. Norelco cassette clean- 
ers, famous brand cassettes. Send for open reel and 
cassette discount catalog. 

1 -9 10.99 100 1000 10M 
Cassette Labels .02 .015 .01 .006 
Norelco Cassette Cleaner .65 .60 .55 .50 .45 
10" Metal, NAB, Used Reel 1.00 1.00 .90 .80 .75 
10" Fiberglass used 38" Hole .50 .50 .40 .35 .30 
Scotch Cassette SC9OHE 2.72 2.55 2.44 COBALT 
Buy 2, SC9OHE. get 1 free. 
Plus Postage by Weight and Zone. Minimum Order $5.00 

OPEN REEL STEREO TAPE BUYERS! 
At last) An open reel catalog. including mies. songs. etc. 01 95 long 

play. 2-3 hour albums by American Airlines or Ampex 4 track stereo 

tapes Send $1 00- and we will also mail you a 140 -page Harrison 
stereo tape guide-so you'll get both for 51.00 -and this $1.00 is 

refundable on your hat $10.00 purchase of open reel 

stereo tapes at our 30% discount 
Were got The "Sprit' The Prices AM The Address To Prove it 

Saxitone's Bicentennial Tape Shoppe 
1776 Columbia Rd., N.W., Wash. D.C. 20009 

CB SPECIALS -R.F. DRIVERS -R.F. POWER OUTPUTS -FETS 
2SC481 1.85 2SC767 15.75 2SC866 5.85 25C1449.1 1.60 40081 1.50 
25C482 1.75 2SC773 .85 2SC1013 1.50 2SC1475 1.50 40082 3.00 
2SC495 1.10 2SC774 1.75 2SC1014 1.50 2SC1678 5.50 2SC608 7.90 
2SC502 3.75 2SC775 2.75 2SC1017 1.50 2SC1679 4.75 SK3046 2.15 
25C517 4.75 2SC776 3.00 2SC1018 1.50 2SC1728 2.15 SK3047 3.75 
2SC614 3.80 2SC777 4.75 25C1173 1.25 2SC1760 2.15 512095 3.50 
2SC615 3.90 2SC778 3.25 2SC1226A 1.25 2SC1816 5.50 510048 3.25 
2SC616 4.15 2SC797 2.50 2SC1237 4.50 2SC1908 .70 SK3054 1.25 
2SC617 4.25 2SC798 3.10 2SC1239 3.50 2SC1957 1.50 
2SC699 4.75 25C781 3.00 2SC1243 1.50 2SF8 3.00 2SK19 1.75 
2SC710 .70 2SC789 1.00 2SC1306 4.75 HEMS 3001 3.25 2SK30 1.00 
2SC711 .70 2SC796 3.15 25C1306-1 4.90 250235 1.00 2SK33 1.20 
2SC735 .70 2SC799 4.25 2SC1307 5.75 MRF8004 3.00 
2SC756 3.00 2SC802 3.75 2SC1307 -1 6.00 4004 3.00 3SK40 2.75 
2SC765 2SC803 4.00 2SC1377 5.50 4005 3.00 3SK45 2.75 
2SC766 10.15 2SC839 .85 2SC1449 1.30 40080 1.25 3SK49 2.75 

JAPANESE TRANSISTORS 
2SA52 
2SA316 
2SA473 
2SA483 
2SA489 
2SA490 
2SA505 
2SA564 
2SA628 
2SA643 
2SA647 
2SA673 
2SA679 
2SA682 
2SA699 
2SA699A 
25A705 
2SA815 
2SA816 

2SB22 
25854 
25856 
25B77 
258128 
258135 
258152 
2SB173 
258175 
25B178 
2SB186 

.60 258187 .60 2SC458 .70 
.75 258235 1.75 2SC460 .70 
.75 258303 .65 2SC478 .80 

1.95 2SB324 1.00 2SC491 2.50 
.80 258337 2.10 2SC497 1.60 
.70 25B367 1.60 2SC515 .80 
.70 258370 .65 2SC535 .75 
.50 25B405 .85 25C536 .65 
.65 258407 1.65 25C537 .70 
.85 258415 .85 25C563 2.50 

2.75 258461 1.25 25C605 1.00 
.85 258463 1.65 25C620 .80 

3.75 258471 1.75 25C627 1.75 
.85 258474 1.50 2SC642 3.50 

1.30 2SB476 1.25 25C643 3.75 
1.75 258481 2.10 2SC644 .70 
.55 25B492 1.25 25C681 2.50 
.85 258495 .95 25C684 2.10 
.85 25B507 .90 2SC687 2.50 

258511 .70 25C696 2.35 
.65 25C712 .70 
.70 25C206 1.00 25C713 .70 
.70 2SC240 1.10 2SC732 .70 
.70 25C261 .65 25C733 .70 

2.25 25C291 .65 25C739 .70 
.95 2SC320 2.00 2SC715 1.75 

4.50 2SC352 .75 25C762 1.90 
.55 2SC353 .75 25C783 1.00 
.55 25C371 .70 2SC784 .70 

1.00 2SC372 .70 2SC785 1.00 
.80 2SC394 .70 2SC793 2.50 

2SC815 .75 25C1569 1.25 
25C828 .75 25C1756 1.25 
2SC829 .75 
2SC830 1.60 25D30 .95 
2SC839 .85 25D45 2.00 
25C945 .65 25065 .75 
25C1010 .80 25068 .90 
25C1012 .80 2SD72 1.00 
25C1051 2.50 25088 1.50 
25C1061 1.65 250151 2.25 
25C1079 3.75 250170 2.00 
25C1096 1.20 250180 2.75 
25C1098 1.15 250201 1.95 
25C1115 2.75 250218 4.75 
25C1166 .70 250300 2.50 
2SC1170 4.00 2S0313 1.10 
2SC1172B4.25 25D315 .75 
25C1209 .55 25D318 .95 
25C1213 .75 250341 .95 
25C1226 1.25 250350 3.25 
25C1243 1.50 250352 .80 
25C1293 .85 250380 5.70 
2SC1308 4.75 250389 .90 
25C1347 .80 2S0 -390 .75 
25C1383 .75 2SD437 5.50 
25C1409 1.25 
25C1410 1.25 
25C1447 1.25 
2SC1448 1.25 
2SC1507 1.25 
2SC1509 1.25 

POWER- TRANSISTORS HIGH -VOLT. TV. TYPE 

BU204 1300V 3.90 BU207 1300V 5.40 2SC1172B 1100V 4.25 
BU205 1500V 4.70 BU208 1500V 6.25 2SC1308 1100V 4.95 
BU206 1700V 5.90 2SC1170 1100V 4.00 25C1325 1100V 4.95 

OEM SPECIALS 
1N270 
1N914 

2N173 
2N178 
2N327A 
2N334 
2N336 
2N338Á 
2N398B 
2N404 
2N443 
2N456 
2N501A 
2N508A 
25555 
2N652A 
2N677C 
2N706 
257068 
25711 
2N711B 
25718 
2N718A 
2N720A 
25918 
25930 
25956 

.10 

.10 

1.75 
.90 

1.15 
1.20 
.90 

1.05 
.90 
.30 

1.75 
1.10 
3.00 

.45 

.45 

.85 
6.00 

.25 

.40 

.50 

.60 

.25 

.30 

.50 

.35 

.25 

.30 

2N960 .55 
25962 .40 
2N967 .50 
251136 1.35 
251142 2.25 
251302 .25 
251305 .30 
251377 .75 
251420 .20 
251483 .95 
251540 .90 
251543 2.70 
251544 .80 
251549 1.25 
251551 2.50 
251552 3.25 
251554 1.25 
251557 1.15 
251560 2.80 
2N1605 .35 
2N1613 .30 
251711 .30 
2N1907 4.10 
252060 1.85 
2N2102 .40 
252218 .25 
25221M .30 
2N2219 .25 

2N2219A 
252221 
2N2221A 
252222 
2N2222A 
252270 
252322 
252323 
252324 
252325 
252326 
252327 
252328 
252329 
252368 
252369 
252484 
252712 
2N2894 
252903 
252904 
2N2904A 
252905 
2N2905A 
2N2906 
2529064 
252907 
2N2907A 

SILICON UNIJUNCTIONS 

2N2646 
252647 
256027 
256028 
05E37 
252160 
254870 

.50 

.60 

.55 

.70 

.25 

.65 

.50 

2N4871 
254891 
2N4892 
2N4893 
254894 
MU10 

.50 

.50 

.50 

.50 

.50 

.40 

.30 

.25 

.30 

.25 

.30 

.40 
1.00 
1.00 
1.35 
2.00 
2.85 
3.80 
4.20 
4.75 

.25 

.25 

.32 

.18 
40 

3.30 
.25 
.30 
.25 
.30 
.25 

.25 
.30 

252913 .75 
252914 1.20 
2N2916A 3.65 
253019 .50 
253053 .30 
253054 .70 
2N3055 .75 
253227 1.00 
2N3247 3.40 
253250 .50 
253375 6.50 
253393 .20 
253394 .17 
253414 .17 
253415 .18 
2N3416 .19 
253417 .20 
253442 1.85 
253553 1.50 
253563 .20 
253565 .20 
253638 .20 
2N3642 .20 
253643 .15 
253645 .15 
253646 .14 
253730 1.50 
2N3731 2.75 

253740 
253771 
253772 
253773 
253819 
253823 
253856 
253866 
253903 
253904 
2N3905 

1.00 
1.75 
1.90 
3.00 

.32 

.70 

.20 

.85 

.20 

.20 

.20 
253906 .25 
253925 3.75 
253954 3.50 
2N3954A 3.75 
253955 2.45 
253957 1.25 
253958 1.20 
254037 .60 
254093 .85 
254124 .20 
254126 .20 
254141 .20 
254142 .20 
254143 .20 
2N4220A .45 
254234 .95 
254400 .20 

INTEGRATED CIRC. 

UA703C 
709C OP. AMP. 
741C OP. AMP. 
7400 
7404n 
7430n 
74L001 
74h55n 

.40 

.25 

.25 

.15 

.18 

.19 
.35 
.35 

254401 
254402 
254403 
254409 
254410 
254416 
254441 
254442 
254443 
254852 
255061 
255064 
255130 
255133 
255138 
255198 
255294 
255296 
255306 
255354 
2N5369 
255400 
255401 
2N5457 
255458 
C103y 
C103d 
C106b1 
Ci06di 

.20 

.20 

.20 

.20 

.25 
.75 
.85 
.90 

1.20 
.55 
.30 
.50 
.20 
.15 
.15 

3.75 

SÓ 
.20 
.20 
.20 
.40 
.50 
.35 
.30 
.25 
.40 
50 

.75 

RECTIFIERS 

10 100 

N4001 60 5.00 
N4002 .70 6.00 
N4003 .80 7.00 
54004 .90 8.00 
N4005 1.00 9.00 
N4006 1.10 10.00 
N4007 1.20 11.00 

New -Tone Electronics 
P.O. Box 1738 A 
Bloomfield, N.J. 07003 
Phone: (201) 762 -9020 

ALL PARTS GUARANTEED AND TESTED ON PREMISES. 

N.J. residents add 5% sales tax.Mlnimum order $5.00. All orders 
add $1.00 postage. Dealers write or phone for discount prices. 
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NEW 
Solar 
Powered 
Watch 
With 
100 -YEAR 
CALENDAR 

SLIDE BAR FOR TIME 

FOR COUNTING SECONDS... 

FOR DATE 
iolar cells draw power from the sun 110 to 15 minutes per 
4.01 or from ambient light (slightly longer) to keep batteries 
ally ch.rg.d. Batter.. operate up to 10 years. LSI circuitry 

progremmed to prooid calendar to the year 2100, auto- 
matically adjusting for 30 and 31 day months, even leap 
wows. Automatic brightnese control adjusts LED to perfect 
clewing even In outdoors. Shows minutes and hours, counts 
gut seconds or shows the date. Easily adjust. to newt hour or 
late without affecting calendar. Shock and water r.i.tana 
accurate to 5 second per month. Me 1500.00 such. 

STANDARD 
MICROSYSTEMS 

COM2602 
COM2602P 
COM2017 
t'OM2017 
r:OM2502H 
r:OM2017M 
COM2801 
COM5016 

XR-237631 
(R 3600-S1 
NM X50/0 
CA L 1022 

Universal 
asynchronous 

receiver 
trend hitter 

Univ. sync. nec. /trap. 
Dual baud rate Mn. pros. Po 
Keyboard encoder ROM 
Keyboard encoder ROM 
10 -chant al multiplexer 
12 digit print. cal. pl. chip 
MOS /L51 circuit 

lA 10up 
111.201110.6o 

8.00 6.85 
13.20 10.60 
&00 6.85 

25.00 20.00 
25.00 20.00 
30.00 24.00 
12.00 9.60 

20.00 17.50 
2000 17.50 
12.00 9.60 
60.00 52 00 

SL610C RF amplifier 
;L611C RF emplitr 
:_612C IF empifiar 
5L613C Limitingamp/dot 
5L620C VOGAD 

SPOT 
MINIATURE 

TOGGLE SWITCH 

High Quality 

CF1RBON FILM RESISTORS 

4 Watt 5X 

S1.69 per 100 

Only in multiples of 100 per value 

150 different values in stock 
from 10 ohm to 10 megoh ms 

PLESSEY RADIO COMMUNICATIONS CIRCUITS 
407 5L621C AGC generator 
4.07 5L622C AFerrp/VOGAD 
4.07 adaten. emplifiar 
8.66 SI-623C AM wit /AGC amp/ 
6 15 SSS d.mod 

615 SL624C Multimode dot. AF.rp 5.70 SL646C Square 11w device 7.55 
15.21 SL630C AF amplifier 3.86 SL6508 Mod. /phase loc. loop 10.86 

11.19 
SL64OC 
SL641C 

Dbl. bel. modulator 
Receiver mixer 

7.55 
7.55 

SL650C 
SL6618 

Mod./pht loc. loop 
Mod. /phew loc. loop 

6.80 
12 06 

SL651C Mod. /phase loc. loop 7 56 

EXAR ICs 
(R 100K 
(R8101 
(R-8102 
(R.C101 
(R-C102 
(R-C103 
(R.C104 
(R-C106 
(R-C106 
R S200 

.:R-205 
SR-206K 
OR-210 
T.R'210M 
XR.215 
OR-320 
R666CP 
:CR-666M 
.^R.666CN 

XR chip cast. IC de. kit $8000 
NPN wane. array. sm. sq. 3.50 
PNP array 3.50 
NPN array. em. sq. 3.50 
PNP array. let. a cuba 350 
NPN array. pwr,6schottky 3.50 
D iffused resistor array 3.50 
Diffused 8t Pinch retie array 3.50 
B al. mod.ANPN,PNP cur. tours 3.50 Multi function IC 28.00 
Waveform gen. IC 8.40 
Waveform gen. kit 25.00 
FSK mod. damod. 6.20 
FSK mod. demod. 10.40 
Dan. purpose PL 6.56 
Tinting circuit 1.52 
Timing circuit 1.07 
Dual timing circuit 10.56 
Dual timing circuit 3.88 

XR -666CP Dual timing cocu it 1.82 
XR -567M Toe decoder 12.96 
XR.667CN Toe decoder 1.84 
XR -567CP Tone decoder 1.68 
XR1310P Stereo damod. 3.20 
XR- 1310EP 55terec demod. 3.20 
XR-1468CN 555V tracking VR 3.84 
XR 1468CPV tracking VR 2.54 
XR 1488N Quad line driver 5.76 
XR 1488F Quad line driver 5.20 
XR. 1489AN Quad line rec. 4.80 
XR .1489AP Quad line rec. 4.32 
XR1568M 615V track. VR 14.32 
XR -1568N 615V track. VR 7.20 
XR -1800P Stereo decoder 3.20 
XR -2206N Monolithic fund. gen. 11.20 
XR 2206P Monolithic funct. gen. 10.24 
XR 2206CN Monolithic fund. gen. 6.16 
XR- 2206CP Monolithic fund. gan. 5.12 
XR -2207M VCO 15.44 
XR -2207N VCO 7.76 

XR 2207P VCO 
XR-2207CN VCO 
XR2207CP VCO 
XR -2208M Op. multiplier 
XR-2208N OP. multiplier 
XR2208P OP. multiplier 
XR2208CN OP. multiplier 
XR- 2208CP OP. multiplier 
XR- 2211CN FSK demod. /tom decoder 
XR2211CP FSK eamod.WWer decoder 
XR -2240M Frog. timer /ctr. 
XR.2240N Prop. timer /ctr. 
XR-2240P Prog. timer /ctr. 
XR-2240CN Prop. timer/ctr. 
XR2240CP Prop. timer /ctr. 
XR255614 Dual 556 timer 
XR.2556CN Dual 555 timer 
XR2556CP Dual 555 timer 
XR-2567M Dual 567 tone decoder 
XRß667CN Dual 567 tone decoder 
XR- 2567CP Dual 567 toe decoder 

fl 72 
4.80 
3.84 

17.76 
8.88 
7.92 
5.60 
6.20 
7.57 
6.88 

19.52 
8.80 
7.20 
6.24 
4.80 

10.56 
3.52 
3.20 

16.94 
7.90 
5.18 

PULSE 
GENERATOR 

Interdmipfl 1101: 0.1H 2MH.. 0.5V Output 
var. width. line or battery operation. 1159.00 

2N12S 1.40 2N1135 1.40 
2N173 2.15 2N11374 1.90 
2N293 .60 2N1143 1.90 
2N321 .50 21(1168 .65 
2N324 .66 2N1204 1.40 
2N336 
2N338Á 

1.00 
1.25 

2N1302 
21(1303 

.30 

.80 
2N389 9.00 21(1306 .35 
2N396Á 1.20 21(1307 .80 
2N397 
2N3988 

1.20 
1.00 

21(1309 
21(1377 

.80 
1.40 

2N404 .30 21(1408 .60 
2N404Á .65 2N1420 .50 
2N417 .85 21(1485 2.60 
2N443 1.15 2N1521 980 
2N456 1.30 2N1623 6.00 
2N491 5.10 2N1534 1.00 
2N506Á 90 2N1540 1.06 
2N51 IA 3.50 2N1543 3.40 
2N5126 290 21(1549 1.30 
2N525 .90 21(1549 1.30 
2N526 .90 21(1551 3.90 
2N527 .90 21(1552 3.90 
204555 .60 2N1554 1.90 
21(586 1.00 2N1657 1.70 
2N594 1.50 21(1560 3.20 
21(630 .00 2N1613 .40 
21(652 .40 2N1671 2.00 
2N662Á .10 21(16718 2.10 
2N657A .40 2N1693 1990 
2N677C 5.50 21(1711 .40 
2N683 2.70 2N1718 .70 
21(697 .25 21(1720 4.90 
2N697A .50 2N1893 .36 
21(699 .66 21(1898 1.00 
21(700 3.50 21(1907 4.90 
21(705 .60 2N1921 2.90 
2N706 .20 2N1924 1.25 
21(7068 .40 21(1934 9.30 
21(711 36 2N1990 .75 
2N7110 .60 2N2060 2.05 
21(718 .28 2N2060 4.90 
2N7188 40 2N20814 2.50 
2N720Á .50 21(2100 2.90 
21(744 .35 21(2102 .45 
2N829 2.90 2N2143 1.50 
21(834 .35 21(2147 1.40 
21(917 .80 21(2148 .68 
21(918 .40 21(2152 3.00 
2N929 .26 21(2192 .60 
2N930 .28 2N21924 .66 
2N960 .45 2N2193 
2N962 .45 2N2197 

.44 
2.40 

21(967 .46 21(2217 .80 
21(976 1.80 21(2218 .25 
21(984 .95 2N22184 .28 
2N1035 1.90 21(2219 .29 
21(1132 .30 2N2219A .36 

21(2221 .24 
2N22214 .25 
21(2222 .24 
2N2222A .26 
2N2259 1.10 
21(2270 .40 
21(2289 3.60 
2N2290 5.90 
21(2297 .95 
2N2323 1.90 
2N2326 3.30 
2N2356 5.90 
2N2356Á 6.90 
2N2359 15.90 
21(2368 .29 
2N2369 .22 
2N2382 4.40 
21(2440 3.45 
2N2465 7.40 
2N2468 1.00 
2N2475 .55 
21(2476 .79 
21(2483 .28 
2N2484 .26 
2N2492 4.00 
21(2518 190 
21(2526 4.40 
2N2527 5.40 
21(2538 2.40 
2N2600 7.00 
21(2606 .49 
2N2606A .58 
21(2606 3.50 
21(2647 1.30 
2N2648 3.90 
21(2658 6.90 
2N2706 .25 
21(2712 .30 
2N2713 .14 
21(2714 .40 
2N2715 .18 
21(2716 .18 
2N2754 94.00 
21(2802 9.70 
2N2833 3.90 
2N2850-112.50 
21(2857 3.00 
21(2880 10.90 
21(2893 9.70 
2N2894 .45 
21(2895 1.00 
21(2903 4.10 
21(2904 .30 
2N2904A .34 
21(2905 .32 
2N2906A .34 
21(2906 .17 

2N2907 .19 
2N2907A .26 
2N2911 21.00 
2N2913 .89 
2N2926 .20 
2N2926 .14 
2N2947 14.40 
2N2949 5.90 
2N2950 140 
2N2958 140 
2N2969 30.90 
2N3019 .50 
2N3022 17.90 
2N3063 .34 
2N3054 .80 
2N3065 .94 
2N3060 2.95 
2N30668 1.19 
2N3107 .78 
2N3117 1.50 
21(3130 4.90 
2N3202 15.90 
2N3209 .89 
2N3227 2.30 
2N3239 2.90 
2N3247 3.80 
2N3260 .49 
21(3307 8.50 
2N3308 150 
2N3309 7.10 
2N3323 1.15 
2N3324 .80 
2N3325 .70 
2N3368 .80 
2N3375 5.50 
2N3390 .40 
2N3391 .41 
2N3391A .20 
2N3392 .20 
21(3393 .20 
2N3394 .22 
2N3395 .24 
2N3396 .26 
2N3397 .28 

PREMIUM 
GUALIITJ 

TRANSISTORS 
2N3398 
21(3414 
2N3415 
2N3416 
21(3417 
21(3436 
21(3440 
21(3441 
21(3442 
21(3445 
2N3467 
21(3468 
2N3478 
2N3501 
21(3506 
21(3554 
21(3546 
2N3553 
21(3563 
2N3564 
21(3565 
2N3567 
2N3569 
2N3570 
2N3571 
2N3572 
2N3584 
21(3614 
21(3616 
2N3617 
21(3634 
21(3638 
21(3640 
2N3642 

25 
.20 
.20 
.20 
.22 

1.60 
98 

1.70 
2.15 
4.90 
1.45 
1.85 
2.00 
6.40 
7.40 
3.90 
2.90 
1.80 

.16 
14 

.18 

.19 

.19 
5.50 
3.90 
2.60 
1.80 
1.10 
1.24 
2.40 
7.90 

.18 

.19 

.19 

2N3643 
21(3645 
21(3646 
2N3649 
21(3650 
21(3651 
21(3656 
21(3657 
21(3662 
21(3663 
21(3684 
2N3685 
2N3685Á 
2N3686 
21(3687 
21(3692 
2N3693 
2N3694 
21(3702 
21(3705 
2N3707 
21(3708 
21(3709 
21(3710 
21(3711 
2N3713 
2N3721 
21(3725 
21(3730 
21(3731 
2N3732 
21(3740 
21(3741 
21(3771 

16 23772 
.16 21(3773 
.10 2N3789 

4.70 21(3793 
6.10 21(3796 
9.20 2N3799 
8.50 2N3804 
990 2N3805 

.42 21(3819 

.44 21(3821 
1.20 21(3822 
1.35 2N3823 
1.75 2N3824 
1.50 21(3851 
1.60 2N3856 
.20 21(3858 
.21 2N3859 
.22 2N3860 
.18 21(3877 
.25 2N3900 
.18 2N3901 
.22 2N3903 
.22 2N3904 
.20 21(3905 
.18 21(3906 

1.20 21(3909 
.22 21(3924 
.36 2N3925 

1.80 21(3933 
2.00 21(3945 
1.95 21(3954 
1.10 2N3954A 
1.60 2N3985 
2.20 2N3955A 

2.30 
3.30 
3.00 

.25 
3.00 
3.15 
8.00 

10.40 
.30 

1.35 
1.40 
.59 

1.00 
7.40 

.28 

.28 

.28 
29 
.42 
38 
30 
20 
.22 
.20 
.22 
.80 

3.50 
4.75 
1.30 
.90 

4.40 
5.80 
2.70 
3.20 

Price eHactive only through Jano.ry 31. 1976 
Minimum Order 810.00. Add 51.00 to cover postage end handling. 

California residents add 6% sal. ara. 

SEND CHECK OR MONEY ORDER TO 

ANCRONA CORR 

2N3956 
21(3957 
2N3958 
2N3964 
2N3970 
21(3971 
21(3972 
21(4012 
21(4032 
21(4037 
21(4045 
2N4068 
2N4059 
21(4060 
21(4061 
2N4062 
21(4093 
2N123 
2N4124 
21(4126 
2N4126 
21(4141 
21(4142 
21(143 
2N4220A 
21(4225 
21(4226 
2N4227 
2N4228 
21(4235 
2N4248 
2N4249 
2N4250 
21(4256 
2N4258 
21(4289 
21(4291 
21(4293 
2N4303 
21(4341 
2N4347 
21(4348 
21(4352 
21(4395 
2N4400 
2N4401 
21(4402 
21(4409 
21(4416 
21(4424 
21(4425 
2N4427 
2N4441 
21(4443 
21(4852 
21(4858 
21(4859 
2N4863 

Mail order: P.O. Bo. 22081, Culver City, CA 90230. Phon order 12131 641 4054 
Visit our Electronic Shop. 11080 Jefferson Blvd.. Culver City, CA 

(Studio village Shopping Cnt.tl 
Price may vary .t over the counter locations 

2.90 2N4870 60 2N5249 .30 2N5777 50 
1.45 21(4878 185 2N6249A .31 2N5778 .54 
1.45 21(4890 .96 2N5294 .75 2N5779 .80 
1.09 2N4898 1.10 21(5295 .60 21(5780 .85 
1.20 2N4901 2.70 21(5296 .95 21(5810 .34 
1 00 2N4902 3.00 21(5298 1.00 2N5811 .38 
1.39 2N4903 190 21(5306 26 2N5812 .38 

10.40 21(4904 2.90 21(5306Á 40 2N5813 .42 
1.90 21(4905 4.10 21(5307 40 21(5815 .36 
.70 21(4906 4.30 21(5306 .44 21(5816 .38 

1.90 2N4918 1.30 21(5309 .36 21(5817 .38 
.25 21(4922 1.00 21(5310 .40 2N8818 ,40 
.24 2N4983 .80 21(6317 .44 21(5819 .42 
.25 21(4984 1.10 2N5322 .70 2N5821 .60 
.25 2N4985 1.90 2N5323 .66 2N5822 .66 
.25 2N4986 .95 2N6354 .30 21(5823 .66 

1.05 2N4987 .65 2N8355 .36 2N5824 .24 
.20 
20 

21(4988 
2N4989 

.96 
1.40 

2N5365 
21(6366 

.40 

.40 
21(58 
25826 

25 
1( 

. 

.28 
26 

.25 21(4990 75 2N5367 ,42 2015827 .30 

.25 2N4991 .75 2N5368 24 2N5828 .32 

.26 2N4992 1.10 21(5369 .25 2N58284 .38 

.17 2N4993 1.60 21(5370 .26 2N6000 .50 
.16 2N4994 .26 21(5371 22 2N6001 .62 

1.00 21(4995 .26 2N 5373 .26 2N6002 .64 
3.75 2N5016 12.70 21(5375 .25 2N6004 .54 
3.90 

.34 
2N5036 
2N5064 

1.17 
50 

2N5380 
21(5381 

.50 

.56 
21(6010 
21(6011 

.62 

.64 
.49 21(5088 .45 21(5382 .50 2N6014 .66 

1.90 2N5089 .80 21(5383 .56 21(6015 .68 
.17 21(5105 3.05 2N5397 2.90 2N6027 .50 
.20 2N5109 2.40 2N5407 2890 2N6028 .64 
.22 2N5127 .16 21(5409 31.90 21(6076 .16 
.28 21(5130 .20 2N5418 .30 21(6099 1.00 
.34 21(5131 .20 21(5419 .34 21(6101 .95 
.40 2N5133 .17 21(5420 .40 21(6103 .98 
.35 2N5134 .18 21(5447 .26 21(6107 1.90 
.50 21(5135 .16 21(5448 .27 2N6109 2.30 
.30 2N5137 .26 2N5449 .26 21(6111 2.60 

1.35 
1.60 

21(5138 
2145154 

17 
7.06 

2N5450 
21(5451 

.24 

.24 
21(6114 
2N6115 

4.50 
2.10 

2.10 21(5155 3.20 2N5453 5.35 21(6218 .60 
2.00 
1.25 

2N5157 
2N5161 

9.85 
2.60 

21(5457 
21(5458 

.40 

.40 
21(6219 
2N6220 

.59 

.58 
.29 21(5172 .14 2N5490 1.40 21(6221 .52 
.33 2N5198 4.25 21(5491 ,80 2N6222 .28 
.35 2N5210 .22 21(5492 1.45 21(6223 30 
.30 21(5219 .16 2N5494 1.70 21(6224 .32 
.89 21(5220 .28 2N5496 1.90 2N6226 .34 
.35 21(6221 .30 2N5662 12.40 31(81 3.60 
.40 

1.30 
21(5222 
2N5223 

.16 2N5563 
21(5592 

8.90 
1.00 

31(82 
3N83 

6.00 
1.70 

1.00 21(5224 
.16 
.22 2N5637 26.90 3N84 1.68 

1.40 2N5225 30 2N5644 7.10 3N85 3.30 
.85 2N5226 .26 2N5655 .85 3N86 6.10 

1.10 21(5227 .16 21(5657 1.20 31(153 1.05 
1.20 2N5232 .22 2N5679 1.39 3N189 4.10 
5.45 2N5232A .24 2N5742 35.00 40290 1.70 

40319 
40346 

1 00 
70 

Circle 92 on reader service card 



EA 

LOCKSMITH 
. 

"I have already 
master keyed my 
Elks Lodge and 
38 apartments... 
so you see my 
locksmith course 
is practically 
paid for." 
Adelindo Orsi. Jr. 
Azusa, Calif. 

You'll enjoy your x rk as Locksmith 
because it Is more fascinating than 
hobby -and highly paid besides! You'll I 
go un enjoying the fascinating stock. ei 
year ller year. in good times or bad 
because you'll be the man in demand I 
In an energroKing field offering big pay I 
loba, big profits as your ours boss. 
What more could you ask! 

Traie at Nag - Ears Extra $$S$ Right Away! 

LOCKSMITHING INSTITUTE 
Dtv. Technical Home Study Schools 

Dept.1479- 016Ltttle Falls. N.1 07424 

Name 
(Pleas Print) 

Address i 
Cdr /State /Zip 

D Check hen if Eligible for Veteran Training : 

MAGNETS. All types. Specials -20 disc, or 
10 bar, or 2 stick, or 8 assorted magnets, 
$1.00. MAGNETS, Box 192 -F, Randellstown, 
MD 21133 
JAPANESE transistors. All transistors origi- 
nal factory made. Free catalog. WEST PA- 
CIFIC ELECTRONICS, P. O. Box 25837, W. 
Los Angeles, CA 90025 

ELECTRONICS 
DESIGN NEWSLETTER * Logic Design Techniques M,M1* 

t ee p Digital a Linear Design (4:4/".' o `0 
se...\ * Theory L Procedures 

e 
°410r 

10C' * Construction Projects F.r, 

Subscription S6 Sample Copy SI 

6.0 VALLEY WEST Bos 2119 -L Sunnyvale, CA 94087 

NEW Canadian Magazine, "Electronics Work- 
shop," $5.00 yearly, sample $1.00. ETHCO, 
Box 741 "A ", Montreal 
TV picture tubes -over 1700 types of B -W and 
color at the lowest prices. ALLIED SALES, 
Pimento, IN 47866, 812 -495 -5555 

INTEL 8080 CPU $89.00 
8008 8 BIT MICRO PROCESS- 
ING CHIP (with Data Book) $29.95 
2102 -2 1024 BT RAM 5 2.95 
5202A UV PROM 512.50 
MM5203 UV PROM __ $12.50 
1702A UV PROM _.$15.95 
52044K PROM ._. _.._. 24.95 
MINIATURE TRIM POTS 100, 500 
5K. 10K, 25K, 50K. 100K, 200K 
$.76 N. 3/$2.00 
MULTI -TURN TRIM POTS Similar to 
Boums 3010 style, 3f." x Wa" x 

VA"; 50, 100, 2000, 10,000 ohms 
$1.50 a. 3 /14.00 
LIDRT ACTIVATED SCR's 
TO-18, 200V lA $1.75 

PRINTED CIRCUIT BOARD 

41/2" x 6" single sided epoxy 
board, Na" thick, unetched 
$.50 ea. 5/$2.20 
VECTOR BOARD 

.1" SPACING 4.5" x 6.5" SHEET 
$1.50 

4 WATT IR LASER DIODE $7.95 
2N 5460 P FET 5 .45 
TIS 73 N FET _ _. $ .45 
2N 4891 BIT S .45 
ER 900 TRIGGER DIODES 4/51.00 
2N 6028 PROG. UUT $ .65 

VERIPAX PC BOARD 
This board is a IA: single sided 
paper epoxy board 41/2"x61/2", 
DRILLED and ETCHED which 
will hold up to 21 single 14 
pin IC's or 8, 16 or LSI DIP 
IC's with busses for power 
supply connector. $5.25 

MT -2 PHOTO TRANS $ .90 
RED, YELLOW, GREEN OR 

AMBER LARGE LED's ea. 5 .20 
14 PIN DIP SOCKETS 40 
16 PIN DIP SOCKETS $ .50 
MOLEX PINS 100/51.00 

1000/$6.00 
8 PIN MINI DIP SOCKETS $ .32 
10 PIN TO -5 TEFLON 
PC SOCKETS $ .50 
10 WAIT ZENERS 3.9, 4.7, 

12, 18, OR 22V sa. $ .75 
I WATT ZENERS 4.7, 5.6, 10, 

12, 15, 18 or 22V ea. 5 .25 

Silicon Power Rectifiers 
PRV lA 3A 12A 50A 125A 

100 .06 .14 .30 .80 
200 .07 .20 .35 1.15 4.25 

400 .09 .25 .50 1.40 6.50 

600 .11 .30 .70 1.80 8.50 
800 .15 .35 .90 2.30 10.50 

1000 .20 .45 1.10 2.75 12.50 

REGULATED MODULAR 
POWER SUPPLIES 

+ -15VDC AT 100ma 
115VAC INPUT $24.5 

5VDC AT IA, 115VAC INPUT $$22496 
12V .5A 4.95 

IN 4148 IIN914) 15/$1.00 

TRANSISTOR SPECIALS 
2N3585 NPN Si TO-66 $ .95 
2N3772 NPN Si 10-3 .. $1.80 
2N4901 PNP Si 10-3 S .85 
2N1546 PNP GE 10-3 5 .95 
2N5086 PNP Si TO-92 4/51.00 
2N4898 PNP TO-66 5 .60 
2N404 PNP GE TO-6 5/$1.00 
2N3919 NPN Si TO-3 RF 51.50 
MPSA13NPNSiTO-923/51.00 
2N3767 NPN Si 10-66 .70 
2N2222 NPN Si TO.18 5/$1.00 
2N3055 NPN Si TO-3 .80 
2N3904 NPN Si TO-92 5/51.00 
2N3906 PNP SI TO-92 5/51.00 
2N5296 NPN Si TO-220 S .50 
2N6109 PNP Si 10-220 5 .55 
2N3866 RPR Si 10-5 5 .75 
2N3638 NPN Si TO-5 5/$1.00 
2N6517 NPN TO-92 Si 3/51.00 

C /MOS (DIODE CLAMPED) 

74CO2- .26 4013- .45 4026 -1.90 
74C10- .30 4015 -1.24 4027- .55 

740157- 1.75 4016- .50 4028- .95 
4001- .24 4017 -1.15 4030- .49 
4002- .24 4018 -1.24 4035 -1.50 
4006 -1.35 4019- .50 4042- .75 
4007- .24 4022- 1.24 4046 -2.75 
4009- .50 4023- .24 4047 -3.50 
4010- .50 4024- .95 4050- .49 
4011- .24 4025- .24 4055 -1.95 
4012- .24 

7 POLE 1 THROW TO-5 MINIATURE 
ROTARY SWITCH 5.30V LOW CUR- 
RENT _.._.... $1.15 

CAPACITORS 
35V at .47 of TANT 5/51.00 
35V at .68 of TANT 5/$1.00 
25V 33 of TANT 5 .40 
35V at 6.8 of TANT 3/$1.00 
20V at 150 of TANT ..5 .40 
6V 30 of TANT 5 /51.00 
200V 4.7 of ELECT ....$ .30 

DO.33 -A 3 DIG. LED 
ARRAY READOUT $1.35 
MAN -1 READOUT $1.75 
MAN -3 READOUT $1.00 
MAN -4 READOUT $1.30 
MAN7 READOUT $1.25 
DL 747. ..$3.50 

Full Wave Bridges 
PRV 2A 6A 25A 

200 .95 1.25 4.00 
400 1.15 1.50 5.00 

600 1.35 1.75 6.00 

CD201 100x100 CHARGED 
COUPLE DEVICES $145.00 

FPA 711-7 LEVEL Diode Array 
Optical Tape Readers ...45.95 

MM1402-3.75 MM5056-4.00 
MM1403-3.75 MM5057-4.00 
MM1404-3.75 MM5058-4.95 
MM5013-7.75 MM5060-4.95 
MM5016-3.50 MM5061-4.30 
MM5017-4.75 MM5555-6.25 
MM5018-4.75 MM5556-6.25 
MM5050-3.75 MM5260-2.95 
MM5055-4.00 

TTL IC SERIES 
74L00- .26 7476- .35 
7400- .14 7480- .48 
7401- .15 7483- .75 
7402- .15 7485 -1.05 
7403- .15 7486- .34 
7404- .18 7490- .49 
7405- .18 7491- .79 
7406- .35 7492- .49 
7407- .33 7493- .49 
7408- .18 7495- .74 
7409- .15 7496- .79 
7410- .15 74107- .34 
7411- .25 74121- .38 
7412- .30 74123- .74 
7413- .45 74125- .54 
7414 -1.45 74126- .54 
7416- .33 74150- .92 
7417- .33 74151- .69 
7420- .15 74153- .79 
7425- .27 74154 -1.05 
7426- .24 74155 -1.05 
7427- .27 74157- .75 
7430- .15 74161- .95 
7432- .24 74163- .95 
7437- .29 74164 -1.10 
7438- .29 74165 -1.10 
7440- .15 74173 -1.35 
7441- .95 74175- .95 
7442- .50 74177- .75 
7445- .79 74181 -2.30 
7446- .87 74192 -1.10 
7447- .87 74193 -1.10 
7448- .85 74194 -1.15 
7472- .28 74195- .74 
7473- .34 74196- .95 
7474- .35 75324 -1.75 
7475- .49 75491 -1.10 1103. 1024 bit RAM 2.75 

NEC 6003 2048 bit RAM .. .00 
1101 256 bit RAM 1.40 

ALCO MINIATURE TOGGLE 8223 PROM 2.55 
SWITCHES 

CT700RA CALENDAR ALARM 2 MTA 106 SPDT $1.50 
CLOCK CHIP $7.50 MTA 206 DPDT _ $2.25 

CD 110 LINEAR 256 XI BIT SELF 
SCANNING CHARGED COUPLED 
DEVISE $125.00 

SINKEN AUDIO POWER AMPS 
SI 1010 G 10 WATTS $ 6.90 
Si 1020 G 20 WATTS 13.95 
SI 1050 G 50 WATTS $24.95 

LINEAR CIRCUITS 
LM 309K 5V lA REGULATOR 1.35 
723 -40 +40V REGULATOR .54 
301/748 -HI Per. Op. Amp. .28 
3207 5, 12 15, OR 24V 

NEGATIVE REG. 1.50 

741A or 741C OP. AMP. $ .31 
709C OPER. AMP. $ .25 
307 OP AMP .25 
CA 3047 HI PERF. OP AMP .95 
CA 3089 FM IF SYSTEM 3.25 
340T -5, 8, 12, 15, 18, 24V 

$1.75 
101 OPER. AMP. HI PERFORM...5 .75 
LM 308 Oper. Amp., Low Power $1.05 
747 -DUAL 741 S .65 
556 -QUAL TIMER $1.30 
537- PRECISION OP. AMP. $2.60 
540 -70W POWER DRIVER $2.50 
LM 3900 -QUAD OP. AMP. S .49 
LM 324 -QUAD 741 51.50 
560 -PHASE LOCK LOOP 52.50 
561 -PHASE LOCK LOOP $2.50 
565 -PHASE LOCK LOOP $1.75 
566 FUNCTION GEN. $2.50 
567 -TONE DECODER $2.00 
LM 1310N FM STEREO DEMOD. $2.75 
8038 IC VOLTAGE CONT. OSC. $3.90 
LM370 -AGC SQUELCH AMP. $1.15 
555-2 µs -2 HR. TIMER S .53 
553 QUAD TIMER $3.50 
FCD 810 OPTO- ISOLATOR .80 
1458 DUAL OP. AMP .65 
LM 380 -2W AUDIO AMP. 51.10 
LM 377 -2W Stereo Audio Amp. $2.50 
LM 381 -STEREO PREAMP. $1.50 
LM 382 -DUAL AUDIO PREAMP 51.50 
LM 311 -HI PER. COMPARATORS .95 
LM 319 -Dual Hi Speed Comp. $1.10 
LM 339 -QUAD COMPARATOR $1.25 

TRIALS SCR's 
PRV lA l0A 25A 1.5A 6A 35A 

100 .40 .70 1.30 .40 .50 1.20 

200 .70 1.10 1.75 .60 .70 1.60 

400 1.10 1.60 2.60 1.00 1.20 2.20 

600 1.70 2.30 3.60 1.50 3.00 
Send 20e for our catalog featuring 

Transistors and Rectifiers 
145 Hampshire St., Cambridge, Mass. 

Terms: FOR Cambridge. Mass. Send 
Check or Money Order. Include 
Postage. Minimum Order $5.00. 
COD's 520.00. 

4) 
SOLID STATE SALES 
P.O. 0 

SOMERVIBOO ILE. 
74 

MASS 02143 
TEL. 617 547 -4005 

WE SHIP OVER 95 °0 

OF OUR ORDERS THE 

DAY WE RECEIVE THEM 

FOR SALE MINIS - DEC DG 

CAI CASC HP HIS IBM 
INT LOCK MICRO SEL 

TEMPO UNIVAC VARIAN XLO 
PRINTERS PAPER TAPE 

CARD READERS 
MAGNETIC TAPE 

SAME DAY SHIPMENT 
617- 261 -1100 

AMERICAN USED COMPUTER CORP. 
P.O. Box 68 

Kenmore Station, Boston, Mass. 02215 
member COMPUTER DEALERS ASSOCIATION 

LOGIC design manual. Learn logic design 
procedures, theory of binary numbers, gates, 
flip -flops, counters, registers, Boolean alge- 
bra. Includes information on designing with 
TTL. $3.95 postpaid. VALLEY WEST, Box 
2119 -G, Sunnyvale, CA 94087. 
SURPRISE! Build inexpensively, the most un- 
usual test instruments, futuristic gadgets us- 
ing numerical readouts! Catalogue free! 
GBS, Box 100B, Greenbank, WV 24944 

LOW -cost digital /analog test equipment. 
Logic probes from $9.95. Free catalog. 
ELECTRO INDUSTRIES, 4201 Irving Park, 
Chicago, IL 60641 
RADIO & TV tubes 360 each. One year guar- 
anteed. Plus many unusual electronic bar- 
gains. Free catalog. CORNELL, 4217 -E Uni- 
versity, San Diego, CA 92105 

- econotrocu -- 
EDUIP YOUR tun OR SHOP WITH A GINUIN1 

OUAIITI SEMICONDUCTOR CURVE TRACER. MIL 
suit itou. IIARAGI. SYCiO. NOISE. MaTCN 

PAIRS. ETC. VUES LATEST CMOS CIRCUITRY. COIM 

PilTI WITH IATTFRI. COMPARES WITH TRACTAS 

SILLING FOR SI CO 00 OR MORE AND Mlle TO 

I J 

!-. °PIRATE SEND CHECk FOR 519" PLUS SI" 

Iaty\ 
x 1972 

FOR POSTAGE a BANDUNG. 

SCierle 
TAX 

COU) RIS AN 
MONET SAC( GuARu,eTSts 

BOULOIR. Crow, e0302 

OPTICALLY COUPLED ISOLATOR 
Gallium Arsenide diode light source op- 
tically coupled to silicon NPN photo 
transistor. Mini dip package. 

#SOC $1.00 6/$5.00 

480 AMP THYRISTOR (SCR) 
Perfect for control of electric cars, hi 
current battery charging, plating, etc. 

480 amps 200 PIV $20 6/$100.00 

POWER SUPPLY KIT 
Puts out 24 -12 -6 volt DC 2 amps. In- 
cludes xfmr, line cord, filter, silicon 
bridge. #PK -28 $9.00 

B & L HELIUM NEON GAS LASER 
Fully assembled, runs on 115 volts AC. 
Less Laser tube .. _._ $15.00 

POWER AMP TRANSFORMER 
$9.00 

115 volts input, output of 96 VCT 2 
amps. $9.00 each 3/$25 

1N1131 Sil. Signal Diode 0.3 amp. 
1500 PIV 2/$1.00 
2N2222 (HEP 555) 8/$1.00 
1103A 1024 bit RAM $2.50 each 5/$10 
MC 1440G Sense Amp 2/$1.00 

Please add shipping cost on above. 

FREE catalog 

SURPLUS 
ELECTRONIC 

P.O. Box 62 MATERIAL 
19 ALLERTON STREET 
E. LYNN MASS. 01904 

Circle 93 on reader service card 



Scott ... where innovation is a tradition 

SCOTT® 

R6199 
R6187 

jt185 ` I 1 L ' ,1 ' 
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Stereo tone control & driver board. Vol, Bass, & Treble controls. 
Driver circuitry needs only output transistors for 20 watts /channel 
STOCK NO. R6199 $7.95 ea 

1 channel driver. Needs only push pull output trC.isistors for a 
100 watt (continuous) power amplifier! Latest design. 
STOCK NO. R6210 $6.95 each, 2 for $12.00 

F16210 

"AM 
R6186 F16183, R6184 

R618° 

We have acquired a fine lot of H.H.SCOTT P.C. boards, (One of Vie 
better names in audio equipment). These boards were used in the 
assembly of many of their late model stereo receivers. These boards 
may be used in many ways, as part of your own design, replacement 
of a board that you may already have, or in the design of different 
types of receivers, including "ham" receivers. Boards are new, and 
each one is marked H.H.SCOTT, with its function. We have circuits 
of many of these boards, and expect more. We will supply what- 
ever information we have including a complete service manual with 
some boards. Quantities of some boards is limited. 

AM /FM front end assembly in enclosure. 1.9uv sensitivity on FM. 
3:1 gear reduction. 1i4 lbs. STOCK NO. R6183 $8.95 each 

FM front end assembly, same as above but without AM. 1.9uv sens. 
STOCK NO. R6184 $7.95 ea 

10.7 Mhz FM I F strip, with 3 IC amplifiers. 2" x 7'/." x13:" H. 
STOCK NO. R6186 $4.95 ea 

10.7 Mhz FM IF strip, with dual 6 pole LC filters and 4 IC amplifiers. 
STOCK NO. R6188 $6.95 ea 

10.7 Mhz FM IF strip, with dual ceramic filters and 3 IC amplifiers. 
STOCK NO. 116185 $6.95 ea 

FM Stereo Multiplex Decoder, with filtered outputs on each channel. 
STOCK NO. R6180 $4.95 ea 

Complete stereo preamp, with 5 position input switching and IC 
preamp. STOCK NO. R6187 $4.95 ea 

Stereo preamp board, with IC preamp. Use for phono or tape 
preamp, etc. STOCK NO. F16206 $2.95 ea 

Output board. 4 transistor preamp used in FM tuner. 1.2v RMS out, 
each channel. STOCK NO. 116189 $3.95 ea 

Stereo tone controls. Vol, Bass, Treble, & Balance controls, with FET 
amplifiers. STOCK NO. F16190 $7.95 ea 

Power supply board, + 11v and -11v, regulated. 
STOCK NO. R6208 $2.95 Oil 

We accept MASTER CHARGE 
and BANKAMERICARD. 
Include bank number and 
expiration date. Minimum 
charge order $15.00. 

DELTA ELECTRONICS CO. 
MAIL ADDRESS: P.O. Box 1, Lynn, Mass. 01913 
OFFICE & SALESROOM: Phone- 617 -388.4705 
1 -7 Oakland St. Amesbury, Mass. 01913 

PLEASE INCLUDE SUFFICIENT 
POSTAGE. EXCESS WILL BE 
REFUNDED. SEND FOR NEW 
CATALOG 16, 88PAGES OF 
ELECTRONIC BARGAINS. 

Circle 94 on reader service card 

BURGLAR ALARM dialing unit automatically 
calls police. $29.95. Free literature. S &S SYS- 
TEMS, 5619 St. John, Kansas City, MO 64123. 
MICROPROCESSOR C8080A /8080A $65.00. 
Altar 8800 cassette interface $100.00. SAR- 
GENT'S DISTRIBUTING, 10268 Rosecrans, 
Bellflower, CA 90706 

PLANS & KITS 
THIRD generation (improved 6800) 8 -bit mi- 
cro kit. RAM, ROM edit -debug monitor, buf- 
fered I /O. Manual. All LSI chips $188. SASE 
details. S- ARRAYS, 170 Noe St., San Fran - 
c sco, CA 94114. 
BUILD that electronic organ you always 
wanted at a price you can afford. Third edi- 
tion of "Organ builder's Guide," pictured 
product kit line, circuits, block diagrams, 
design rationale using IC divider and inde- 
pendent generators with diode keying. $3.00 
Fostpaid. Also, free brochure on keyboards. 
DEVTRONIX ORGAN PRODUCTS, Dept. B, 
5872 Amapola Drive, San Jose, CA 95129 

ELECTRONIC MUSIC SYNTHESIS 
COMPONENTS 
CIRCUITS 

DESIGNS 

KITS AND PLANS 
For free info send SASE or 254 To 

CFR ASSOCIATES POB F NEWTON, N. H. 
03858 

CONVERT any television to sensitive, big - 
screen oscilloscope. Only minor changes re- 
quired. No electronic experience necessary. 
Illustrated plans $2.00. SANDERS, Dept 
A -25, Box 92102, Houston, TX 77010 
COUNTERSURVEILLANCE equipment lo- 
cates and destroys wiretaps, bugs. Schema- 
tics. $5.00. GOLDEN ENTERPRISES, Box 
1282RE, Glendale, AZ 85311. 
BUILD powerful radio telescopes from readily 
available parts. Amateur Radio Astronomer's 
Notebook, $20.00 postpaid, contains com- 
plete plans. Free pulsar cassette tape with 
Drder. BOB'S ELECTRONIC SERVICE, 817 N. 
Andrews Ave., Fort Lauderdale, FL 33311. 

low pOWeIi 

Schottky 

565 PHASE -LOCKED LOOP $1.25 
for one; 3 for $2.95 
!43407 FIXED POSITIVE REG- 
ULATOR. T0 -220 PACKAGE: 1 

AMP RATING. SPECIFY 6 OR 
8 VOLTS. 954 EACH. 

8 BIT MICROCOMPUTER CHIP 
SET: 1 -8008 AND 8 -2102s 
FOR $32.50. 

I pole, 
7 position 
plus off. 

T1NY Rotary 
Switch $1.25 

G3/52. program- 
ming, 

95 
moreF. 

or 
TO -5 case 

POWER 
SUPPLIES 

COMPARED TO STANDARD TTL, LOW 
POWER SCHOTTKY OFFERS 1/5 THE 
POWER CONSUMPTION -BUT WITH NO 
SPEED PENALTY. CONSIDERED BY 
MANY AS THE LOGICAL SUCCESSOR 
TO STANDARD TTL. 

74LSOO Quad 2 Input NAND gate .40 
74LSO4 Hex inverter .45 
741.508 Quad 2 Input AND gate .40 
74L510 Triple 3 in NAND gate .40 
74L520 Dual 4 Input NAND gate .40 
74L542 BCD to decimal decode 1.25 
74L5138 1 of 8 decoder 1.40 
741.5168 Dec syn up /down cntr 1.50 
74LS169 Bin syn up /down cntr 1.50 
74L5175 Quad latch 1.38 

MEMORIES ARE MADE OF THESE: 
(e) 

2102 POPULAR 1K STATIC MEMORY -- FASTER THAN 750 NS! $1.95 

5203Q 2K EROM- -FULLY PROGRAMMABLE, ERASE WITH UV LIGHT $9.95 

5204Q 4K EROM- -FULLY PROGRAMMABLE, ERASE WITH UV LIGHT $22.50 

4K by 8 RAM BOARD KIT 
SPECIAL: 8080 
Assembler /editor 
EROM board kit 

$200 Monitor,editor, 
and assembler routines for 
8080, pre-programmed on one 

of our EROM boards. 2 free 

updates Included. DIRECT 
ALTAIR PLUG -IN COMPATI- 
BLE. 

We ran out for a bit, but 

our supply kits are back. 

12 VOLT, 8 AMP - -- Ideal for 
mobile stuff, bench supply. 
Current limited, adjustable 
11 -14V. $22.50.8 lbs shpg. 

DUAL TRACKING SUPPLY- -gives 

CO 8 (.) voltages from under 
IV to more than 18V. Short - 
proof; 100 ma per side. 

$10.95 .1 Ib shipping. 

IS VOLT SUPPLY -- similar to 

kit above, but ISO ma per 

side. $9.95.2 lbs shpg. 

NOTE: NONE OF THE ABOVE KITS 

INCLUDE CASE OR HARDWARE. 

MARKET CENTER CONTINUES ON PAGE 104 

to 

$109.22 brings you: sockets, buffered addresses 
and outputs, lots of bypassing, 5 regulators, 
low power consumption, instructions...1 the ad- 

vantage of DIRECT ALTAIR PLUG -IN COMPATIBILITY. 

EROM BOARD KITS 
BKby 8 BOARD...5352 add S48, we'll program 
4Kby 8 BOARD...$200 add $25, we'll program 
2Kby 8 BOARD...$125 add $15, we'll program 
The perfect home for your favorite software or 
editor /assembler; DIRECT ALTAIR PLUG -IN COM- 

PATIBLE! With sockets, buffers, low power; 

expand smaller boards, add more EROMS. 

THIS IS THE SUCCESSOR TO OUR "CHEAP CLOCK" KIT, 
FEATURING 3/10" DIGITS (SEE INSERT IN 
PICTURE FOR ACTUAL SIZE DIGIT). KIT 

INCLUDES 6 DIGITS, SOCKETS FOR 
IC AND READOUTS, SEGMENT AND DIG- 
IT DRIVERS FOR EXTRA BRIGHTNESS, 
AND 12/24 HOUR, $0/60 HZ CHOICE OF 

MODES. OUR DATA SHOWS HOB! TO GUILE 
THE CLOCK, HOW TO ADAPT IT TO AUTO- 

MOTIVE USE WITH OUR 60 HZ TIME BASE 

KIT 1510.501, AND HOW TO REMOTE THE 

READOUTS. INCLUDES ALL PARTS TO BUILD 
A WORKING CLOCK, LESS CASE 6 HARDWARE. 
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®Doog 
BILL GODBOUT ELECTRONICS 

BOX 2355, OAKLAND AIRPORT, CA 94614 

Circle 95 on reader service card 

TERMS: Add postage where 
indicated; add 504 to or- 

ders under $10. Cal res add 

tax. For Masterchargee and 
Bankamericarde, call (415) 

357 - 7007, 24 hours a day. 

Want to know mare! Send for 
our very latest flyer. 
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It takes 11101('. 
learn about 

Bell & Howell Schools introduces three 
fascinating learn -at -home programs featuring 
some of the finest equipment available as your 
"teachers." Choose the program you prefer - 
then mail card for more details today! 

Experience is the best teacher, without a doubt. 
And when it comes to learning electronics, we feel it's 
hands -on experience with state -of- the -art equipment 
that counts the most. That's why with Bell & Howell 
Schools learn -at -home programs you work with some of 
the most up -to -date equipment. Equipment that's being 
used today -and will be used tomorrow. So the skills and 
knowledge you acquire will be useful for years to come. 

Of course, with all our learn -at -home programs 
you'll have plenty of lab manuals and basic principles to 
work with. And you'll also get exciting "teachers" to help 
make electronics come alive ... 

Lab Starter Kit gives you hands -on experience 
with the very first lesson. 

We get you started with the basics in an exciting 
way! At the very beginning you get a fully -assembled 
volt -ohm meter as well as design panels, modular 
connectors, experimental parts and battery. So you don't 
just read about electronics principles, you actually see 

them at work! 

You build your own Electro -Lab " electronics 
training system. 

Whatever program you choose, you get 
your own home laboratory including 
oscilloscope, digital multimeter and 
design console to give you actual 
experience in wiring, soldering, 
assembling, testing, trouble- shooting 
and circuit analyzing. 

I. Learn new skills in the field of Home 
Entertainment Electronics including 
building the new generation color TV. 

What better or more exciting way 
to learn digital electronics! Once you have 
the basics under your belt and get into color 
theory and service, you'll build a 25" diagonal 
color TV and probe into the digital technology 
behind digital channel numbers that flash on the 
screen ...a digital clock that flashes the time to 
the second and an automatic channel selector. 

As you put the set together, you'll discover 
how advanced integrated circuitry works, how to 
trouble -shoot it and much more. Upon completion 
of the program you'll have gained the specialized 
occupational skills to service color TV's plus the 
principles that you can apply to repair a variety of 
home electronic equipment. And you'll have the 
foundation to understand and work with new product 
applications as they're developed, too! 

Il. Use professional communications equipment as 
you delve into Communication Electronics . 

Here's how to pick up skills in the vital field 
of two -way radio, widely used in public safety. marine, 
industrial and transportation areas. Bell & Howell 
Schools Communication Electronics Program can 
help prepare you for the FCC licensing exam, right 
through to l st class radiotelephone operator. And 
teach you skills in two -way radio, radar or commercial 
broadcasting. 

For a refundable deposit, you get to use the 
special two -way radio equipment lab 
featuring an FM transceiver, 
frequency meter, and 
modulation meter. All 
regular, first -rate commercial 
grade test egJipment. 

Electro -Lab' is a registered trade mark of the Bell G 

Howell Company 

Sunulated 1V Pig tore Test Vattern 



than books t0 
electmnics. 

Ill. Digital Trainer helps you learn the latest in 
Industrial Digital Electronics. 

Digital technology is setting new standards 
of accuracy and beginning a revolution in 
industry. For example, more precisecontrol in 

refining, manufacturing plants, food 
processing and transportation. 
And now you can learn 
about this technology with 
Bell & Howell Schools unique 
Digital Trainer. You'll analyze and 
experiment with various types of 

integrated circuitsso you'll have a solid background in 

modern digital electronics and its applications to industry. 

You study at home in your spare time ... 
with help as close as the telephone. 

Because these are 
home study programs, you 

can learn electronics without missing a 

day of work or a single paycheck. 
You study at your convenience - 

without being a classroom 
captive. If you ever have any 
questions, you can call 

our toll -free number for help. 
You can also meet and talk shop 

with fellow students and instructors at "help sessions" held in 

50 cities at various times throughout the year. 

Bell & Howell Schools tries to give you more 
personal attention than any other learn -at- 
home program. 

Decide which exciting program 
you're interested in...you can check 
more than one.Then mail postage - 
paid card today for full 
information! 
Taken for vocational purposes, these courses 

are approved by the state approval agency for 
Veterans' Benefits. Please check box on card 
for more information. Naturally, we cannot offer 
assurance of income opportunities. 

1. Power Output Meter 2. Design Console 3. Modulation 
Meter 4. Digital Multimeter 5. Triggered 

Sweep Oscilloscope 6. Lab Starter Kit 
Multimeter 7. Frequency Meter 8. FM 

Transceiver 9. 25" Diagonal Color 
TV 10. Alignment Generator 

11. Lesson Tape Player 
12. Digital Trainer 

724R3 

as been removed, please write to: 
An Electronics Home Study School 
oEvRV InsTmlTE OF TEQi1OLOCV 

a BELLE HOWELL SCHOOLS c- 
D 

4141 Belmont Chicago Illinois 60641 Z 
C 
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* JAMES JANUARY SPECIALS 
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KITS EXAR ics 
X 7206KA SPECIAL $17.95 
I,.c....l<5 munu11110111,111.m1940401111 IC PC 11na,a and aSM.nh' 

I1CIH1n 011HHA1 

KR2206K0 SPECIAL $27.95 
sanie as X 2206K a411.15 a1111 6I111.0f1 e81e11141 c0mpu.lenll 
In, PC 6n6861 

TIMONS 
X R 555CP S .89 
X44 320P I.55 
x R 556CP 1.85 

AR 7556CP 3.20 
X R 2I40CP 3.25 

PHASE LOCKED LOOPS 
06210 520 
x R 215 6.60 
zR567CP 1.95 

OR 2567CP 299 

WAVEFORM GENERATORS 
OR205 0320 
xF I206CP 3 20 

%R 2207CP 3 20 

STEREO DECODERS 
OR 1310 840 
OR 1310EP 449 
OR ISOOP 385 

MISCELLANEOUS 
OR 2211CP 670 
X R 7761 3 19 

DATA HANDBOOKS 
7400 PA out 6 0490,010n 01 5400 7400 ICS 52.95 
CMOS Pm out 6 01ík040073 AI 4000 Sn,., ICS 52.95 
LINEAR P1n lI 6 44. nal 2614.p40Á" S2 95 

ALL TIM@`INPOOK3 99.16 

RÚ194 
PCI I% 
09366 
10115111 
04130 
40140607 
67311 

*Special Requested Items* 
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WE'LL BE HAPPY TO 01.101F 044 701.1I $PECML PARTS - 
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2 25 
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90 
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2 50 
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XCITON OPTO ELECTRONICS R - RED 

LITRONIX 
MONSANTO 

411- 
.125" dia. 

872094 
4020% 
x33095 
802090 

541 
4,11 
411 
411 

.200" dia. 
90226 
KUN 
40210 
K0220 

TYPE 

MAN 
MAN 2 

MAN 3 

MAN 4 

551 
441 

141 

141 

ROM 

OU 
POMMA 

0 
000 M 57Á7614 

COMMON 0410030 
004140/ CATHODE 

131707 

DISCRETE LEDS 

41111- 
.185" dia. 

805266 
605266 
x05263 
x75260 

K1 
441 
441 
441 

G - GREEN 

Y - YELLOW 

0 - ORANGE 

.190" dia. 
801116 
7.01316 
801110 
801110 

543 
441 
441 
441 

.200" dia. .085" dia. 
xC55BR 
KC556G 

KC556Y 

405560 

SS1 
1.11 
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411 

NT 
270 {1 % 
300 3 % 
125 39 
187 1 95 

TOPE 

MM 71 
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01.747 
01750 

4550 
065 da Mop 

r00 MO 

64 

D 0 
POLAINTY 

COMMON CATHOOf 
COMMON AN00E 

COMMON Á100E 
COMMON CATHOOF 

00747 

[0ä1A) 
01336 

NT 

300 11 50 
300 51 50 
60 1 95 

600 2 49 

4411 7 COMMON ANODE 300 1 50 
MAN 7G COMMON ANOOE-GREEN 300 250 
MAN 77 CLMM0944Of.YE100W 300 250 
MAN 72 COMMON 84400E 300 1 50 

184070 COMMON 0416006 
1410503 COMMON 04711006 

162507 COMMON ÁN001 

250 50 

500 I 75 

500 1 75 

IC SULDLil7AlL - Ww 1mOnLt IIIN) 01141111 

1.21 25-49 

8 pn $17 16 

14 pn 20 19 

16 Km 22 21 

18 pn 29 28 

22 pm 37 36 

14 pm 0 27 25 

16 pn 30 27 

18 pn 35 32 

24 pm 49 45 

8 PK. SM 27 

14 p5 35 32 

16 Non 38 35 

10 pn $ 45 41 

14 pn 39 38 

16 4411 43 42 

18 pn 75 68 

50100 
15 24 Rn 

18 91111 28 pal 

20 36 po 
27 40 p. 

3s SOLDERTAIL STANDARD (TIN) 
,p........1d. 

24 25 pn 
25 36 pn 

30 
___..--. 

40 pn 
11 

SOLDERTAIL STANDARD (60W) h... .. 
25 P2 
36 PIn 

36 pn 
40 92 

WIRE WRAP SOCKETS (6010) LEVEL 43 

24 App r 

37 

37 

62 

/0le 24 pm 

28 pn 
36 Non 

40p. 

24 25-49 50100 
4 38 37 36 

45 44 43 

60 59 Se 

63 62 61 

S 99 90 81 

139 126 115 
159 1 15 130 

s 70 .0 .57 
IO 1.03 90 

1 75 1.40 1 25 
1.75 1 59 I 15 

$1 05 95 85 
140 1 25 1 10 

1 

59 1 15 1 30 
75 55 140 

50 PCS. RESISTOR ASSORTMENTS $1.75 PER ASST. 
10 OHM 12 OMM 15 094 18 OLMI 22 OHM 

ATM. I 5 W. 27 OHM 33 0114 39 OHM 47 OMM 56 OHM 

68 014 52 OHM 100 OHM 10 0664 150 09M 

MT. 2 5 I. ISO OHM 220 041M 270 014 330 061M 390 OHM 

OST 3 

OSTI 

ASST 5 

ASST. 1 

A07.2 

470 06161 560 0X84 640 OHM 80 01M IN 

5 ea. 1 2% 1SÁ ISO 2 44 2 7K 

33K 56K 66K 

5 aa. 82K ISK IM 

344 47K 

104 120( 

2701 330( 

684 eta 
1M 2 244 

4 7M 5 8M 

228 
5 4 56K 

154 
$ M. 3001 

151 

380. 274 

3a 
108 

27K 

6M 

1001 

474 
1 244 

33M 

47K 
12K 

338 

621 

224 

15M 

394 

1/4 WATT S 50 PCS 

1/4 WATT 55. 50 PCS 

104 WATT 5% 50 PCS 

1/4 WATT 5% 50 PCI. 

144 WATT 5% 50 PCS 

114 WATT S% 50 PCS 

1/4 WATT /% 50PCS 

All OTHER RESISTORS FROM 22 OHMS 56M AVAILABLE IN MULTIPLES Of 5 ea 

425 PCS 05 u 3045 POS 04 M 100 -495 PCS 03 u 500.995 027 u 

14 PCS. POTENTIOMETE R ASSORTMENTS 

ASSI A 7. 10 OHM 70 00H SO OHM 10 OHM 700 OHM 750 09M 500 OHM 

ASS1 B 2.. IS 7K 25% I0K 70K 75K 50K 

ASSI C 2.. 60K 1008 750K 750N 5001 IM 744 $9.95 Per Asst. 

E41..ye.Ime..I.n.6...n11p..ollO turn pou 411 poly uee4.141.,11I..9le..n..Ru4111.1.n 5.19M. 

PRIME 
INTEGRA 
CIRCUIT 
ASSORTM 

Satisfaction Guaranteed. $5.00 Min. Order. U.S. Funds. 
California Residents - Add 6% Sales Tax 
Write for FREE 1976 Catalog - Data Sheets .25e each 

/11iNES 
P.O. BOX 822, BELMONT, CA. 94002 

PHONE ORDERS - (415) 592 -8097 

Circle 96 on reader service card 

741500 
741602 
741507 
741504 
741505 
741508 
741510 
740513 
741511 
741520 
741526 
741527 
741528 
741530 
74532 
711510 
741551 

741S00 
39 74/555 

39 741.573 

39 741.574 

45 741.575 
45 741.576 

39 741583 

39 7415% 
79 741.501 

2 19 711592 
39 741593 

19 741.595 
45 741596 
49 7415127 

39 7415112 
45 7415132 
49 7115136 

39 7115138 

/'/5161 
65 7415153 

65 7415157 
79 7415162 

65 7415163 

2 19 7415164 
65 

125 
1 25 
1 25 

219 
189 

65 
65 

1 55 

65 ln 

7/LSI81 
7415190 
7415191 
7415192 
7415193 
7415194 
741.5195 
7415257 
7415260 
7415279 
7415670 

1 56 
1 99 
1 55 

225 
225 
225 
30 
2 85 

2% 
2% 
285 
225 
2 25 
188 

SS 

79 

5% 

DPST 

C & K ROCKER SWITCH 

$0.69 Dim: 1 "K1' x;G' 

TheY re rated 41 175 Vac SA. 
They ro 5x9911eM W eppmeMlN 
such Mlcrocompuur 

4%1 SwHChe1 

IMMATURE 
TOGGLE 

1111 
4.N7-MA.M440I rr *.r U 

IYMS4 bd 14 fN ti."<` .~..EF1n 88.36 S1.% S1.17 f1.30 44: 1...w 0nr ^ P6120 8835 n.88 S1.47 51.33 

NArINGS 

THUMBWHEEL SWITCHES ^ ̂zw-,;.. 

; 14 Poslo- Kp., I 10.71 

._....... oo.44.444.44... 

4 5 4 l 

M r 
5111, 
Y Da 

v .4.9 

1031111011440 

1144114144144 RIM 
End INMIPiI 150 
504114% 40 

xBah I1í1 m 40 

1 

FF 
MI6. 
MEP 
MOP 
SA 111 

SPh 

a6/4M1131 Cl* No/ 
IorPwn ,.v.. i w 
0.aw Pw4 

wNon 
9paRoc. 

w 14p ..an 

41111100 
VDT SNII01 
HIGH 4740170 P C. TYPE 69 ea 
PUSH BUTTO4 SWITCHES 
FOR MSTRLIMENT APPUCATIONS 
v:' .' 111 3'. BBC MCh 

1SPI 
NJi.. 
NIS14 
NI57 
N151 
N/14 
449654 
45137 
65714 
N5731 
N5730 
14456 

84458 

N483A 
N1001 
N4007 

ZENERS -DIODES -RECTIFIERS 
VOLTS W 

1 4mn. 
SI ae... 

IObn 
I.I a0hn 
. B /00... 
15 4115. 

S h 500... 
7 50D.. 

6 8 50... 
I S 505.. 
15 /5n 

150 I... 

180 10.. 
5011v I AMP 

130P117 1 AMI 

6 

RICE TYPE 

100 IN1003 
100 1N4004 

100 16160 
100 144411$ 

00 1441151 

1 00 1N4/31 
77 164175 
78 1N/136 
78 16/131 
78 164147 

6 100 161144 
6 100 IN 1183 

5100 1441184 

09 161186 
IO 1N1188 

60015 W PRICE 

200 PO, I AMP IO 

400 PHI I AMP IO 

S0 200m 6100 
1S IOn. IS 1 00 
35 15.n 17 I OC 

S 6 IA 78 

6 2 I. 
68 4* 
I7 I* 
17 In 
IS Iw 

SO P 15 AMP 
100 PlO IV 15 AMP 

100 Pry 15 AMP 
10115 1S AMP 

le 
111 

74 

711 

IB 

1 611 

1 rn 

In 

MPS Its 
MPS A06 

2921184 
70791 
11127224 
2X1169 

21036.4 
R12415 
21044 
2619018 
782907 
80925 
MOU 
210055 
413055 

2Ì03M1 

TRANSISTORS P444249 

4113567 1 SI CO PW250 
4444546 1 S100 26440 
443509 4 SI CO IN4401 
2u/d 5 5140 2(81402 
7N3705 5 $1 00 26143 
T13799 5 SI 00 7N4199 
7pml 5 S1 00 2M5016 
2143111 5 SI 00 'i 9L59n 
90724 6 IT ;. 1 7n5018 
20725 S100 
71000 ; 81 00 

/MOI 51 CO 

I143905 4 St CO 

210906 41100 
2144013 3 SI 00 

2144014 3 5100 

216129 
2415131 

45139 
216209 
216%1 
019911304 

11 CO 

' 00 

5, 00 

i+ m 
fI CO 

Sl 00 
SI 00 
ft00 
SI 00 
SI CO 

SI 00 

5, 00 

SI 00 
$1 CO 

51 CO 

5, 00 

CAPACITOR CORNER 314 
501/01.5 CENAMIC DISC CAPACITORS,-45 

19 1049 50100 
05 4 03 001 

OS 04 03 041 
05 04 01 DI 
OS 4 03 077 
05 04 03 047 

41111.1 05 04 03S 

19 1049 SOI01I 
Os 04 005 
OS 04 01S 

OS 04 01+ 
01. OS 04 

Oh 05 4 
17 09 11/. 

IN VOLT MYl AR FILM CAPACnONS 
00110 17 10 07 0774.1 53 II N 
0022 12 10 07 947m1 71 U 13 

0047m4 12 10 07 1.1 27 23 17 

01101 12 IO 07 72.1 37 27 22 

711, DIPPE UMS 1s0L101 CAPAQTONS 
ISy 7K 73 II I S BK 30 2. 71 I 

ISV 78 27 II 77 75V 31 21 77 

77 150 78 11 11 3 3 7S0 31 11 27 

13 15V 78 73 II 4I 25V 11 21 70 
41 1SV 78 A II Al 75V 16 31 25 

614 055 78 73 II IO 251/ 40 3S 79 
I 0 ISO 79 71 II IS 750 63 SO IO 

MINIATURE ALUMINUM FLIC IROLYTIC CAPACITORS 
A441M4 Ra4NI Lea/ 

15 13 10 II 
10 14 11 4/ % 
IS Il 10 I 16 

NI 14 17 1 25 

Is IT IO I SO 

I6 11 17 I! IN 

11 IS 17 4 I 75 

24 70 MN 4 I SO 

19 1/ IS IO IO 

75 71 19 00 25 

II 20 II 10 SO 

SS A 78 4I SO 

/! SO 

1 50 
17 SO 

41 7S 
10 7S 
10 SO 

n 7s 
77 50 
44 25 
1! SO 

1O0 71 

n SO 

.'70 75 
7)0 So 
4!0 IS 
lem 16 

7700 I6 

17 fl 75 400 16. 

Is 41 3$ 100 7s 

23 74 77 Im SO 

SS 50 45 10 14 

10 1.7 SS 470 75 

IS 64 

IS Il IO 

IO 14 II 
16 14 

15 13 1u 

IS 11 10 

16 14 

IJ 17 04 
15 U 10 

16 11 lV 

74 71 

19 IS 
74 20 l 
3% L 78 

73 II 11. 

31 M 76 



% CONTINENTAL $15.95 
SPECIALTIES 

PRO10 BOND 
The PB 6 Wh TS.uw test and HMI 
cc 66« wimnt soMYn9 Or ONO 

Os as ms COpecbons between 
c005Onwrt made with corn 
20. 22 AWG hest -up wire The 

OuaIOY breadboarding NI inhales 
630 component 6e pants II less 

than Sc each 11 mvsurn6 mg 
by 4' Sale Despond spec036 to 

Breadboard MIc1opr0cess0r CII 

OAS 615.06 

MICROPROCESSOR COMPONENTS JE SERIES KITS 

MOTO BOARD IM 
A low 0051. Mg 10 IC ra6acrly 
breadboard M en all Me quality of 

01 sockets and Thebes, of the Roto 
Board woes comp., down to 

Me last nul bol and 5112* ln 
dudes 201-355 Sockets 101-358 
Bus Slrp. 25uwaynMn9 posh 4 

'otter NW screws nmS bols .d 
Y assembly 0 0luclmS easy 

Bung IC leads from pr board Tor tact v9Nl 0acrng 
and IIoubleShoolm9 Imam signals Wue unused 
arcuos into boards Scope Pm., and ant 01d5 
lock onto 0yoa9rip inset !see vole) for hands -021 

testing Ra5toc Cn5truttm ebmmaIn 55111195 

pools Noncorrosive nlckelrsINen contacts tot 

simultaneous kw lneslnce connections 
PC -14. l4- 4 -pn Bolo Cap 61.50 ea. 
PEIL 16-pm Prato Clip 5E75 II. 
PC-28. 24-pm Prato CSps 1.00 es 

1a 4N.Nalw 

CALCULATOR CHIPS AND DRIVERS 
MM5725 8 DIGIT 4 FUNCTION SI 98 

19 
195 

89 
2 95 
100 
100 

DM75191 SEGMENT DRIVER 
MM5136 6 DIGIT l FUNCTION 

D1475492 DRIVER FOR 5136 
MM5138 6 DIGIT 5 FUNCTION 

0,00061 DRIVER TYPE 1 

DM8865 DRIVER TYPE 2 

CLOCK CHIPS 
8U5311 6 DOIT W BCD 

MM5311 4 DIGIT WBCD 
MM5313 6 DIGIT WIBCD 

14M5314 6 DIGIT CLOCK 

125316 ALARM CLOCK 

017031 CALCIOCK CHIP 

95 95 
4 95 
495 
3 95 
4 95 
5 95 

DIGITAL WATCH READOUT 

TOR USE WTH WATCHES 

OVMS, COUNTERS. ETC 
IB e:e el 

5 95 

JAMES ELECTRONICS IS PROUD TO ANNOUCE. FOR THE FIRST TIME EVER, TO THE ELEC- 

TRONIC HOBBIEST FROM AMERICAN MICRO DEVICES. 

8080A $39.95 
1000 AND 5000 SUPPORT COMPONENTS 

8224 CLOCK GENERATOR USED TO GENERATE TWO PHASE 745138 DECODER PERFECT FOR DECODING THE THREE 

CLOCK MEOW BY T146 8080 S12. M 8008 STATE LINES INTO B USEABLE LINES FOR ADDRESS 

8228 SYSTEM CONTROLLER GENERATES A SYSTEM DATA 

BIS ANO CONTROL SIGNALS TOR MEMORY 521.26 

8036 
8060 
4040 

2501 
2518 
2519 
2520 
2525 
2527 
2529 
2532 
2533 
1141 
145670 

AY 51013 

2513 
748a 

CPU'S 
8 BIT CPU 51995 
SUPER 9036 39 95 
4 BIT 8080 39 95 

IRS 
1024 DYNAMIC $9 36 
HEX 32 BIT 100 
HEX 40 BIT 400 
512 DYNAMIC 350 
1021 DYNAMIC 6 36 

DUAL 256 BIT 395 
DUAL 512 BU 436 
OUAD 80 BIT 395 
1024 STATIC 7 95 

FIFO 695 
1644 REG 395 

U 

206 5000 56 95 
11011'5 

CHAR GEN 1100 
RANDOM BITS 350 

LATCHING $3 M 
8212 8 MT INPUT OUTPUT PORT DIRECTLY INTERFACES 
WITH THE 8080 TO PROVIDE 401NTERFACE 1.75 

1101 
1103 

2101 
2102 
2107 
1111 
7010 
7489 

8101 
81M 

8599 
91102 
74210 
93110 

5262 

t 7172 
5203 
0223 
745281 

RAMS 
256X1 
102461 
256X1 
102461 
409661 
25664 
102461 
1664 
15661 
256X4 
16X4 

1021X1 

102401 
15661 

104851 
PROMS 

2048 
1148 
32X0 
1024 

SIAII 12.25 
DYNAMIC 695 
STATIC 695 

STATIC 295 
DYNAMIC 19 95 
STATIC 795 
MIOS 29 96 

STATIC 2 49 

STATIC 7 95 
STATIC 

STATIC 
STATIC 

STATIC 
STATIC 

DYNAMIC 

FAMDS 
FANOS 

BIPOLAR 
STATIC 

795 
319 
2 95 
895 
1 75 
296 

15 95 
1195 
300 
796 

HP-5082-7300 
HP 50827300 
3 D. Mann Type numenc readoul5 

wi52 dacoMrldm.SMtch NM n Me 

ONO Only 8 bans IBCD m. DP Latch. 

.55. grand) 
HP SOW 7300 55.95 

HP 5362 7304 
I YwSn of 7300 4.95 

1%"x1'/:" X FME RS 

TM ewe de15pned for 0005 IXO' a 
6Malloos 110 Vac pnmary Cd 60 He 

Sapbanes 6-lO Vac M 
300 mM200 mA 

50 Vac @ 30 mÁ.50 mA 

6,8801X5 numb. po+. SuppAes 
6 pas 06159. displays 

SPECIAL 5.99 

1/16 VECTOR BOARD 
0 1" Hole Spacing P- Pattern Pre 

Pan No len9tn MOW 1-19 20-49 

PHENOLIC 64941 0620009 4 50 6 SO 1 72 1 54 
169944 0250111 4.50 17 00 3 M 332 

69090 64944 062 4.50 6.50 2 07 1 M 
61A55 6944 062 4.50 6.50 2.56 2.31 

169644 062 4.50 17 gis S.04 4.53 
16952M 062 9.50 17.00 923 9.26 

69016 GLASS 169P44 062CI 450 17.00 6 80 6 12 

COPPER 5265 

VECTOR WRITING PENCIL 

Vector Wrrrng Pencil 9173 .52SSXIX or a barb held heat erSeg. (under one 
n! Much is used 10 guide and wrap rnsu1ted wire led off a 

wlconW coed replaceable 0060,7 orno componem Wads or Mnwlala rnsll 
40 on 60.nncued P 9anern Vemomor0 Connections barmen core 

wrapped mre and component lea05 pas or lerrnmai0 are made soldem9 
Complete 561125027 of red W1e 59.50 a. 

REPLACEMENT WIRE - /099155 FOR WIRING PENCIL 

W 36.3-APkg. 3 
W36.3-B-Pkg. 3 
W36-3L4Pkg. 3 
W36-3-D-Pkg. 3 

(Gr..n) 
URINEI 

ICI r) 
(Blue) 

62.40 
62.40 
62.40 
$2.40 

9V BATTERY CLIP 
STANDARD CLIP 
FOR USE WITH W 
TRANSISTOR BATTERIES 

OC7IN: 
WITH 4" LEADS 9/.95 

JOLT 159.95 

RAM 
199.95 
KIT 

The JOLT system consists 01 a ses of modulaI mac 

ompule boards *15x71 an be used wok, or bed to 

gather Io produce any dewed mcracanputw system 0m- 
Ipurabn The minimum system rs one CPU board. Much 

JOLI INCLUDES SOFtWARE. HARDWARE AND ASSEM- 

BLY MANUALS AVAILABLE FOR IMMEDMTE SHIPMENT 

5159 95 m M norm 5249 6semdM 
alone c06518u es a mania comm. HMI" cn6MMle with 

annal pmcesw L0. nler6pts tone read -rem warn - 

016 as a compMe software dewy manor rio read only 

1.5209 

JE801 ovM TyrJE801 Hallam and one lue Oeil auto pt 015 

Modal voltmeter. . tam It l,0rts Sesmi 
aia14 s palms M wadable n any camWdö 0901 Yd 

MM. ILS low cost rs pal l0S me 52051 impon. 
NHum. wench A miaowed by ole.19 din a M tpm 
A Nt al. Me um to be used by 50518 OF M s 

ewe coal eIecMeness es an m0NOI14801 and 
by the IlmbeW whe has N be con... me cost 
The url a/00Umm on card regulators. Wong e 

Io be OpwaNd o8 a uncle pled and mews 8552* 

vol unrepuNNO Doer 5Mp0 70* ne MI I 
sma4 sae of 5260* ndws 5:1111 three and 161M 

unarms of an inch knrh and one as a 5060 W 

nth Nagle 

$39.95 Per Kit printed circuit board 

JOLT SYSTEM DESCRIPTION 

JOLT RAM Carl - Fully stale 4 096 bytes o RAM nth 1 

x105ecoa access 014 and n 00110 dee00ng Har- 
are and assembly Manuals nduda AVAILABLE FOR 

IMMEDIATE SHIPMENT 5199 95 Mt $285 assem- 

bled 

JOLT P5.0 
LM1T- 

Operates at .5. 12 and 10 

Yob0n Supports JOLT CPU. 4k bytes of RAM and JOLT 

00 card - or. CPU arch 8 150 arms Agana. included 
AVAILABLE FOR IMMEDIATE SHIPMENT 89995 lee 5145 
mumbled 

JOLT Ateemery Bag -CnNrm w.pn 6ar6erel0 con- 

and one JOLT card. MOW Such necessary gems as mt 
able, connectors card spaces 6r6M2e. elc AVAILABLE 

FOR IMMEDIATE SHIPMENT 139 95 

J OLT110Cr1 lhelpbIIM WNW. RA LSI 

chips 321:0 Arcs tar nterrupl Imes onboard Madre 
and standard TTL dove Fully programmable Manuals n- 
duded AVAILABLE FOR IMMEDIATE SHIPMENT $95 SO 

MI 6140 assembled 

JOLTII 368 CMI - Same we tat, a7 I. 5n1100m 
factor as Mow JOLT cards Completely blank dolxd to 

accept 14 16. 2 n 40 Ten sockets Used lot adddm8 
keybmemory or I c0nlrol panels. TV interlaces. 
ords. LEDs. or other interlace tope AVAILABLE FOR 

IMMEDIATE SHIPMENT $24 95 

J OLT X0S4011O1aI - Fes nlo3017 Power Sappy 
card Sapporo CPU IM bytes of RAM - or CPU and Bs 

bytes RAM and 8 I cards - or CPU and u bytes RAID 

and 16 I/O cards MnwH icuded AVAILABLE FOR IMe 

MEDIATE SHIPMENT SW 95 

000 000 000 

MULTIPURPOSE KEYBOARDS 

nr.rr- Imo lam 

tat WV. hatata,cntatancanadaata 
at. tta tot snuAr ton 

TIN mil ¡ar:wn.wr:rnerr.+Ken 

4.04 íis pvsrw ei.wa.rew ° apta patiVal ::' éaw4 an 
ato w0wrr.eWwre.rM.s.Y 
m. aem.wr tSM 

AWO 

30 AWG 

30 AWG 

30 AWG 

30 AWG 

30 AWG 

30 AWG 

COLCM 
WHITE 

YELLOW 

RED 

GREEN 

BLUE 

&AGA 

WIRE WRAP WIRE 
25 FT. AIM. 50 FT 

f2 10 52 75 
210 275 
210 275 
110 275 
210 275 
2 'D 2 75 

110 ET. 

$3 50 
3 50 
3 50 
3 50 
3 50 
3 50 

761 FT. 

124 CO 

24 CO 

2400 
200 
2436 
2.00 

TERMINAL STRIPS 
THREE TERMINAL 
STRIPS. WITH CENTER 
TERMINAL USED FOR MOUNTING 15/51.00 

AMP TERMINAL PINS 
TERMINAL PINS FOR 

MOUNTING COMPONENTS 
ALSO PERFECT FOR USE 

WITH BOARD CONNECTORS 
AND SUBASSEMBLIES 51.00n00 PCS. 

STANDARD WME 

AWG COLOR 25 F7 MIN 50 FT AWG 

16 RED 13 80 55 05 24 

18 GREEN $J 25 95 lis 16 
20 WHITE 57 55 53 40 28 

12 BULA $1 90 $2 55 30 

TO ORDER SPECIFY GUAGE CALOR AND FOOTAGE 125 FOOT MINIMUM1 

COLOR 
RED 

GREEN 
WHITE 

&AOK 

MFT1911 
$1 55 
SI 45 

!1 25 
$1 26 

Mn 
S2OS 
6190 
SI 65 
51 65 

6' 2 CONDUCTOR POWER 

CORDS 125V @ 5A 3/1$ 

JE803 PROBE 

bpb 
._ . 

,.; TTL 071 BTL CMOS 11 J/ 
ff tr. 

I n. .,.m 
10 mA rra Ir MAN] r auhw to 

"5m'ä 
any 

1ILOIWb Pu:5È1 "P:"' $9.95 Per Kit 
Rol. 
IS 

[ 
M' ,N. 

p lm I 

U6 I5 
. 
1 10 MH, M, printed circuit board 

JE804, JE805 SUPPLIES 

WIl 

3X804 IS A POSITIVE SUPPLY 

J1805 IS A NEGATIVE SUPPLY 

THE JE804 AND JE805 ARE POWER 

STIPPLES MOUNTED ON A I W e 3' PC 

BOARD THEY ARE AVA LABLE IN e 5 @ 
300 um 06 0 250 mA, 012 0 TOO 

IM SPECIFY VOLTAGE WHEN ORDER 
LNG 

$9.95 per kit 

lja6an -THREE CONDUCTOR POWER SUPPLY CORDS eaaaaaaM 
MOWER LENGTH AWG D.D. MIMO COLON MACE 

17236 6 18141X341 265 1250W BIACII Spewl 99ea 
t0A -125V 

17237 253 1250W GREY 1 25 

1DA.125V 
17238 265 1250W Gua Sped8 99 ea 

10A -1256 
11239 00141134/ 253 1250W GREY 130 

IM416351 

19415341 

17000 1/14103/1 
10A-1256 

253 1250W BEAD. 59 
10.1 125V 

Satisfaction Guaranteed. $5.00 Min. Order. U.S. Funds. 
California Residents - Add 6% Sales Tax 
Write for FREE 1976 Catalog - Data Sheets .25e each 

P.O. BOX 822, BELMONT, CA. 94002 
PHONE ORDERS - (415) 592 -8097 

Circle 96 on reader service card 

JE700 CLOCK The JE100 is a low cold modal clocJ bist 

rs a 1mY high away and TUoe und lea- 
tides a pmu.ed wWnul cas w111 do 

mwNxxe o16 e 2,7 S I It m11Nn 
MAN72 Ngen brlghmas.s readpd and the 
MM5311 clo05 d1p 519 M 

115 VAC - 
$19.95 per kit. 

WALL OR TV DIGITAL CLOCK 
12 or 24 Hour 115 Vac 
25 VIEWING DISTANCE 

6 Digit 
LED DISMAY 
r4r cm140 III MAN 

WALNUT CASE 
6 "a3 "A1" 

KIT -AIL Comp. 6 Case $34.95 
Wired 6 Assembled 539.95 

JE010 cAlc. 

14.1 busman avo. 
Nam, mains, o br.NI hen wo .ed mole output 1.N.laweI 

Mart calculations! cretioNs 

T ea 3455 ..M 
6 tech N Altalt,. Ben., 4750 less 

$12.95 

Addressable tAsaatetv 

ELECTRONIC ROULETTE 
Complete kit 
with all 
components 
case and 
transformer. 

1;81111'N i 115 VAC 

8 "x8 "x 1" 
A 56 page book on the facts 
of Roulette Included. $29.95 Per Kit 

ELECTRONIC CRAPS 
Complete kit 
with all 
components 
case and 
transformer. 

A 56 page book on the facts 
of Craps included. $19.95 Per Kit 

105 



l 

olio 
a 

: ji 
C - 

24 VOC 

120 VAC (10.5 

POTTER 
BRUMFIELD 
Type KHP Relay 

4 PDT 3a Contacts 

(650 coil) 51.50 Ea. 

MA coil) $1.75 Ea. 

RCA 2010 

Nuoitron Digital Display Tube 
Incandescent 5 -volt 7- segment 

with .6" high numeral visible 
from 30 ft., standard 9 -pin 
base (solderable), and left 
hand decimal point. 
EACH $5.00 5 FOR $20.00 

CH105 

CD4000 S .29 CD4016 $ .69 

CD4001 .29 004019 .69 

004002 .29 C04023 .29 

004008 1.98 CD4024 1.50 
C04009 .59 CD4025 .34 

CD4010 .59 CD4030 .65 

CD4011 .29 74C20 .65 
CD4012 .29 74C42 2.00 
CD4013 .69 74C157 2.50 
CD4015 1.98 74C195 2.00 

Numeric Display 
1/4" Single Digit 
GaAsP LED 

('I 

SUPER SPECIAL $.S9 ' 

TEN fa $4.95 

C(.011:01 WNW( WITH IN antes ACTUAL SIZE 

co.." to 0,0'55 ' r p.pN .lath 

"'"t.,ne90 t' ~'°"` 'r,..Mn9`.ngl:'l uo-,e.P 
tot Pots 125 Eli aq,t at tp,[.I pptness 

2102.2 MOS 1024 BIT MEMORY (DIP) 
FULLY DECODED STATIC RANDOM ACCESS MEMORY 
DIRECTLY TTL COMPATIBLE INPUTS AND OUTPUT 
SINGLE SV SUPPLY - - NO CLOCKS OR REFRESH 

44.00 EA- 8 FOR $27.95 

TTL 
7400 $ .20 7453 $ .15 
74H00 .25 7454 .20 
74H0 .30 74L54 .25 

74H01 .25 74L55 .25 

7402 .25 7460 .16 

7403 .25 74L71 .25 

7404 .25 7472 .40 

74H04 .30 74L72 .60 

7405 .30 7473 .25 

7406 .40 74L73 .75 

7408 .30 7474 .45 

7410 .15 74H74 .75 

7413 .75 7475 .80 

7417 .40 7476 .55 

7420 .20 74578 .70 

74L20 .30 7480 .50 

74H20 .30 7483 .70 

74H22 .30 7489 3.00 
7430 .15 7490 1.00 
74H30 .30 7492 .45 

74400 .30 7493 1.00 
7440 .20 7495 .65 
74H40 .30 74L95 1.00 
7442 1.00 74107 .25 

7447 1.50 74180 1.00 
7450 .15 74180 1.00 
74H50 .30 74193 1.50 
7451 .20 74195 .65 

74H51 .25 

NEW! 

111444*>, 
FULL WAVE BRIDGE RECTIFIERS 

25 AMP 500 PIV 

EACH $2.00 10 FOR $16.50 

CD -2 COUNTER KIT 
Unit includes board. 7490, 7475, quad 
latch, 7447 seven -segment driver, and 
RCA 

-. 
ns - 

r _, "' 

COMPLETE KIT $10.95 
FULLY ASSEMBLED $15.00 
Boards can be supplied separately at 
$2.50 per digit. 

NPN T03 POWER TRANSISTORS 
410 (RCA) 200V - 10A 

2N3772 70V - 30A I -.. 

Each $1.75 10 for $15.00 

2N3055: PO-115W: VCE -60V; 
030550: FT -301. 
Each S .90 10 for SF.95 

Specials !!'' a 

DIP TRIMMER 

12 turn trimpots 
--. which plug into 

¡ 3p'd' a DIP socket 
-5K and 200K 
-;" x 1" x /" 

-4 leads spaced 

.3" x .2" 

Each $.65 10 for 54.95 

MEMORY CHIPS 

8223 PROM 
8 8íT132 WORD 
MEMORY ,, 

$3.00 EACH 10 FOR $29.00 

WE PROGRAM FOR $5.00 EACH 

2N3904 
1092 PLASTIC 

300 MW - 

NEW - FAIRCHILD 

EACH $ .15 

TRANSISTOR 
- HEP736 

- NPN 
60V - 6100 -300 

- MARKED 

10 FOR $1.00 

25K Trimmer 
PRINTED CIRCUIT BOARD 

TYPE 
EACH S .20 10 FOR $1.50 

- fr 

- 

- 

l 
All IC's are new and fully tested. 

Leads are plated with gold or solder. 

Due to increased costs, orders under 

$7.00 add $1.00 postage and handling. 

Residents of California add sales tax. 

Orders are shipped within 2 workdays - 
kits are shipped within 10 days. $10 
minimum order on C.O.D.'s. 

Phone: 
Mail orders to: 

(916) 334 -2161 
P.O. Box 41778 

TWX: Sacramento, CA 
910- 367 -3521 95841 

BRBYLOFaa1 ELEDa 1ICS 
MONEY BACK GUARANTEE ON ALL GOODS: 
SEND FOR FREE FLYER LISTING 100's OF 

MONEY- SAVING BARGAINS: 

825129 SIGNETIC 
1024 BIT 256/4 
FIELD PROGRAMMABLE 

(WE WILL NOT PROGRAM} 

EACH $5.00 8 FOR $34.95 

- 

7,702 PROM 
?K ULTRA VIOLET 

LSTATICRUNITTSSE 

ONLY $9.95 

Circle 97 on reader service card 

INTRODUCING 
VDM -1 

Video Display Module 
The VDM -1 is an ultra high -speed intelligent display on a 

single printed circuit card. The new card generates 16, 64 
character lines of Alpha- numeric data in upper and lower case 

characters from a 1K Byte memory. 

The VDM -1 configuration allows you to build a power 
terminal, with a standard video output into your Altair 
Processor. Price: $160.00 

SPECIAL FREE OFFER! 
Scientific Notation Software 

Package with Formatted Output 
With the purchase of (1) VDM -1 and (1) 4KRA Memory: 

Just $299.00 (Offer expires 2 -1 -76) 

The floating point math package features 12 decimal digits 
with exponents from +127 to -127; handles assigned and 
unassigned numbers. With it is a 5 function calculator 
package; + -X - & sq. root: It includes 3 storage and 3 oper- 
ating memories and will handle chain and column calculations. 

White for more details on these and other 
8800 plug in compatible modules. 

Processor Technology 
rsseStreet 

rTethndogy erkeley, Ca. 44710 
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For 

faster 
service 

USE 

ZIP 

CODE 

on 

all 

mail 

INCREDIBLE! Make the beauty of Time from 
easy to assemble plans for a programmable 
12 -hour Digital Alarm Clock. A worthwhile 
project that's easy, fun, yet rewarding. Send 
only $5.00 to: DOLPHIN ELECTRONICS, P.O. 
Box 2096, Ventnor, NJ 08406 

WANTED 
QUICK cash . . . for electronic equipment, 
components, unused tubes. Send list now! 
BARRY, 512 Broadway, New York, NY 10012, 
212 Walker 5-7000 

i -'ihr:MgrWrá,rr"wii.t 
PM raft Mosepo kw. . 

--..tea ái..ß ... ma 

.- . ...:....._....-..- .. 

`... ..,,. ..,..,,,.v,..t. 

OLnotaw 

r,n'e, Ieww-t.,.r 



 

51.79 

3.19 

3.25 

4.95 

1.7944 

51.75 
1.59 
1.29 J 

E 1E 

15% OFF ON ORDERS OVER $50.00 
10% OFF ON ORDERS OVER $100.00 
5% OFF ON ORDERS OVER $230.00 

1 

TTL 
7451 .17 74154 1.25 

7400 5 .14 7453 .17 74155 1.07 
7401 .16 7454 .17 74156 1.07 
7402 .15 7460 .17 74157 .99 
7403 .16 7464 .35 74158 1.79 
7404 .19 7465 .35 74160 1.39 
7405 .19 7470 .30 74161 1.25 
7406 .35 7472 .30 74162 1.49 
7407 .35 7473 .35 74163 1.39 
7408 .18 7474 .35 74164 1.59 
7409 .19 7475 .57 74165 1.59 
7410 .16 7476 .39 74166 1.49 
7411 .25 7483 .79 74170 2.30 
7413 .55 7485 1.10 74173 1.49 
7416 .35 7486 .40 74174 1.62 
7417 .35 7489 2.48 74175 1.39 
7420 .16 7490 .59 74176 .89 
7422 .26 7491 .97 74177 .84 
7423 .29 7492 .71 74100 .90 
7425 .27 7493 .60 74181 2.98 
7426 .26 7494 .94 74182 .79 
7427 .29 7495 .79 74184 2.29 
7430 .20 7496 .79 74185 2.29 
7432 .23 74100 1.30 74187 5.95 
7437 .35 74105 .44 74190 1.35 
7438 .35 74107 .40 74191 1.35 
7440 .17 74121 .42 74192 1.25 
7441 .98 74122 .45 74193 1.19 
7442 .77 74123 .85 74194 1.25 
7443 .87 74125 .54 74195 .89 
7444 .87 74126 .63 74196 1.25 
7445 .89 74141 1.04 74197 .89 
7446 .93 74145 1.04 74198 1.79 
7447 .89 74150 .97 74199 1.79 
7448 1.04 74151 .79 74200 5.90 
7450 .17 74153 .99 

LOW POWER TTL 
74/00 5 .25 74/51 s .29 75L90 $1.49 
74/02 .25 74/55 .33 74191 1.45 
74403 .25 74571 .25 741.93 149 
74104 
74106 

.25 

.25 
74572 
74/73 

.39 

.49 
74/95 
74/98 

1.69 
2.79 

74/10 .25 741.74 .49 74/164 2.79 
74/20 .33 74/78 .79 74/165 2.79 
74/30 .33 74/85 1.25 
74/42 1.49 74/86 69 

HIGH SPEED TTL 
741400 S .25 71H21 S .25 74H55 s .25 
711401 .25 74H22 .25 710460 .25 
714106 .25 74H30 .25 741161 .25 
71H01 .25 74N41 .25 74H62 .25 
743110 .25 74H51 .25 741472 .39 
74H11 .25 74H52 .25 74H74 .39 
74H20 .25 74H53 .25 74H76 .49 

8000 SERIES 
8091 S .53 8214 $1.49 8811 S .59 
8092 .53 8220 1.49 8812 .89 
8095 1.25 8230 2.19 8811 2.19 
8121 .80 8520 1.16 8830 2.19 
8 

0130 
123 1.43 

1.97 

8551 

8552 
1.39 

2.19 
8831 
8836 

2.19 
.25 

8200 2.33 8554 2.19 8880 1.19 
8210 2.79 8810 .69 8263 5.79 

8267 2.59 

9000 SERIES 
9002 
9301 

5 .35 
1.03 

9109 
9312 

5 .79 9601 
9602 

S .89 
.79 .79 

Ir 
CMOS 40160 .56 40504 .59 
4000A 5 .26 4017A 1.19 40660 .89 

I00IA .25 40204 1.49 4068A .44 
4002A .25 4021A 1.39 4069A .41 
4006A 1.35 40220 1.10 4071A .26 
40074 .26 4023A .25 40720 .35 
40084 1.79 402/0 .89 40730 .39 
40090 .57 40250 .25 40750 .39 
40100 .54 40270 .59 40780 .39 
40114 .29 4028A .98 1061A .26 
40120 .25 4030A .44 4082A .35 
40130 .45 4035A 1.27 45280 1.60 
40144 1.49 4042A 1.47 1585A 2.10 
4015A 1.19 40490 .59 

74(00 5.22 74(74 51.01 74C162 52.93 
74(02 .26 74C76 1.34 74C163 2.66 
74(04 .44 74C107 1.13 74c164 2.66 
74(08 .68 74C151 2.61 74C173 2.61 
74C 10 .35 74C 151 3.15 74(195 2.66 
74( 20 .35 74C 157 1.76 80(95 1.35 
74(42 1.61 71(160 2.48 80(97 1.13 
74(73 1.04 740161 2.93 

L._ J 

JANUARY SPECIALS 
DIGITAL 
7447 BCD to 7 seg. decoder drvr. 
7483 4 bit binary full adder 
7490 Decade counter 
74151 8 channel multiplexer 
74153 Dual 4 input multiplexer 
74180 Parity generator checker 
74193 Binary up /down counter 
9602 Dual one shot .69 

S .69 
.59 
.45 
.59 
.79 
.79 
.99 

MEMORIES CLOCK CHIPS 
2102 52.65 5311 53.95 
2102 -1 2.75 5312 2.95 
2102 -2 2.75 5314 3.95 
82523 3.25 5316 4.15 
F93410 CALCULATOR CHIPS 
256 bit RAM 2.19 5005 51.69 

8038 FUNCTION GENERATOR 
75C00 Quad 2 input NAND gate (CMOS) .12 Voltage controlled oscillator - sine, square, triangular 

output. 16 pin DIP with data $3.95 
LINEAR 7001 CLOCK CHIP 
301 Hi pert op amp mDIP .25 4-6 digit, 12 -24 hr. alarm, timer and date circuits - with 
339 Quad comparator DIP 1.29 data $6.95 
3201 5V neg. V reg. 5V 1.39 

3201 12V neg. V reg. 12V 1.39 DVM CHIP 41/4 DIGIT 
3401 12V neg. V reg. 5V 1.39 MM5330 -P channel device provides all logic for 41/2 digit 
3409 15V pos. V reg. 1SV 1.39 volt meter. 16 pin DIP with data ...... S14.95 

L 

PULTFION V.I.P. QUARTZ REGULATED 
LED WATCH 

MEN's S function - hours, minutes, month, 
day and seconds. 

Latest slim -line design (pros. tit" thick) 
Four year calendar - requires setting only 

on February 29th. 
One year warranty against all defects in 

material and workmanship. 
Built -in phototransistor adjusts intensity of 

display. 
Gold tone - with adjustable mesh strap. 

$99.50 
+$1.50 Shipping 

& Handling 
Usual 10% Discount 

Applies 

r"..- 
LED.R 
440100 Red TO 18 

4,41/50 Axial Nash 
M1/5020 Jumbo Vis. Red 

(Red Dome) 
jumbo Vis. Red 
(Clear Dome) 

M14 Infra red dill. dome 
MANI Red 7 seg..270" 
MAN) Red alpha num .32" 
MANI Red 7 seg..190" 
MANS Green 7 seg..270" 
640N6 .6" high solid seg. 
MAN7 Red 7 seg..210'. 
MANI Red 7 seg..127" 

straight pins 
MANI Yellow 7 seg..270" 
MAN66 .6" high spaced mg. 
MC-12 Opto -im Transistor 

1 
s .22 

.18 

.22 

.22 

.S4 

2.19 
4.39 
1.95 
3.45 
4.25 
1.19 

.29 
3.15 
3.75 
61 

L. 
,MULTIPLE DISPLAYS 

N54433 3 digit .12" red led 12 pin 
lib IC flet. 

HP45002 s digit .11 led magn. lens 
7405 rom. sath 

HP5082 4 digit .11 LED magn. 
7414 lens comm. rath. 

FNA37 9 digit 7 seg led RH 
dec dr. magn. km 

5P -425-09 9 digit .25" neon direct 
interface with MO5 /LSI, 
180 VDC. 7 seg. I 

7 
SHIFT REGISTERS 

MM5013 1024 bit arrow. dynamic 
mDIP 

MM5016 500 /512 bit dynamic mOIP 
51.5-4025 QUAD 25 bit 

L 
DTL 
930 S .15 

972 .15 

936 .15 

937 
944 
946 

.15 

.15 

.15 

949 
962 
%3 

.15 

.15 

.15 

MEMORIES 

1101 

1103 

1702A 

2102-2 
52)3 
5260 
5261 
5262 
7419 
8223 
74200 

L 

256 bit RAM MOS S 1.50 
1024 bit RAM MOS 3.95 
2048 bit static PROM 
UV eras. 17.95 
1024 bit static RAM 4.25 
2048 bit UV ems PROM 17.95 

1024 bit RAM 2.49 
1024 bit RAM 249 
2014 bit RAM 5.95 
64 bit ROM TTL 2.40 
Programmable ROM 769 
256 bit RAM tri -state 5.90 

CALCULATOR 
CLOCK CHIPS 
5001 12 DIG 4 fund fix dec 52.49 
5002 Same as 5001 etc 

buy power 2.79 
5015 12 DIG 4 lust w /moo, 2.99 
MM5725 I DIG 4 fund chain 8 dec 1.98 

MM5736 18 pin 6 DIG 4 lunct 4.45 
MM5738 8 DIG 5 bunt K a men. 5.35 
MM5739 9 DIG 4 lunrt (btry star) 5.35 
MM5311 21 pin BCD 6 dig mux 4.45 
MM5312 24 pin 1 pps BCD 

4 dig max 3.95 
MM5313 26 pin 1 pps BCD 

6 dig mux 4.45 
MM5314 24 pin 6 dig mux 4.45 
MM5316 40 pin alarm 4 dig 5.39 

Data sheets on request. With order add 
5.30 for items less than 51.00 ea. 

LINEAR CIRCUITS 

300 Pos V Reg 4,uper 723) TO-5 S 21 
301 Hi Pert Op Amp mDIP TO-5 .29 
302 Vol follower TO-5 .53 
304 Meg V Reg TO-5 .11 
305 Pp V Reg TO-5 .71 

307 Op AMP )super 741) mDIP TO-5 .26 
308 Mcko Pwr Op Amp mD1P TO-5 .19 
309K 5V to regulator 10 -3 
310 V Follower Op Amp mDIP 
311 Hi pert V Comp rnDIP TO-5 
319 HI Speed Dual Comp DIP 
320 Neg Reg 5.2, 12, 15 TO-3 
322 Precision Timer DIP 
324 Quad Op Amp DIP 
139 Quad Comparator DIP 
340K Pos V rep (5V, 6V, 8V. 12V. 

15V, 18V, 245') TO-3 169 
1400 Pos V reg (5V, 6V, 8V, 12V, 

15V, 18V. 24V) TO-220 1.49 
372 AF -IF Strip detector DIP 2.93 
373 AM /FM /SSS 5lrip DIP .53 
376 Pos V Reg mDIP 2.42 
377 2w Stereo amp DIP 1.16 
380 2w Audio Amp DIP 1.13 

380-8 6w Audio Amp mDIP 1.52 

381 Lo Noise Dual preamp DIP 1.52 

342 Lo Noise Dual preamp DIP .71 

550 Prec V Reg DIP .89 
555 Timer mDIP .89 

556A Dual 555 Timer DIP 1.49 
560 Muse Locked loop DIP 2.44 
562 'ham Locked loop DIP 2.46 

565 Huse locked Loop DIP TO -S 2.38 

566 function Gen mDIP TO-5 2.25 
567 Tone Decoder mDIP 2.66 
709 Operational AMP TO-5 or DIP .26 
710 Hi Speed Volt Comp DIP .35 

711 Dual Difference Comper DIP .26 
723 V Reg DIP .62 

739 Dual 10 Pert Op Amp DIP 1.07 
741 Comp Op Amp mOIP TO -5 .32 
747 741 Dual Op Amp DIP or TO-5 .71 

744 Freg Ad) 741 mDIP .35 

1304 FM Mulpx Stereo Demod DIP 1.07 
1307 FM Mulpx Stereo Demod DIP .71 

1451 Dual Comp Op Amp mDIP .62 
1880 Stereo muhipleaer DIP 2.44 
5E12111 Dual LM 211 V Comp DIP 1.70 
3900 Quad Amplifier DIP .35 
7524 Core Mem Sense AMR DIP .71 

8034 Voltage contr. ow. DIP 4.25 
BIM 9 DIG led Cahn Drx, DIP 2.25 
75150 Dual Line Driver DIP 1.75 
75451 Dual Perepheral Driver mDIP .35 
75452 Dual Peripheral Driver mDIP .35 

75453 (351) Dual Periph Driver mDIP .35 

75491 Quad sea Driver for LED DIP .71 

75492 Hex Digit driver DIP .80 

135 
107 
.35 

1.13 
1.19 
1.70 
1.52 
1.50 

r 
Satisfaction guaranteed. Shipment will be made via first class mail in U.S., Canada and? 
Mexico within 5 days from receipt of order. Add 5.50 to cover shipping and handling 
for orders under 525.00. Minimum order 55.00. California residents add sales lax. 

INTERNATIONAL ELECTRONICS UNLIMITE D 
P.O. BOX 1708/ MONTEREY, CA. 93940 USA 

PHONE (408) 659 -3171 
vimmi 
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FREE CATALOB 

T/i[1,;¡ 

e44745 

n 

LOW -COST COMPONENTS. TEST EQUIPMENT. AND TOOLS 
AUDIO: Saeakers. earphones microphones. headphones 
CAPACITORS: Ceramic. electrd4.hc, mylar. non -polar, 

tantalum. high- voltage. mica. trimmer. variable 
CONNECTORS: Plugs. tacks. binding posts. hardware 

alligator clips. battery snaps. terminals. lugs 
LAMPS? Incandescent. argon. neon. flash. holders 
MISCELLANEOUS: Batteries. holders. chassis. hses 

line cords. knobs antennas chemicals. kits 
PRINTED CIRCUIT AIDS: Desigr templates. tapes and 

svmools breadboarding kits. PC fabrication kits 
RESISTORS: Composrton, film. power. slide, pots 
SEMICONDUCTORS: Transistor diode. thyristor. IC. 
SOCKETS: AC. IC. transistor, babe. lamp. fuseholder. 
SOLDERING EQUI : Irons. holders. guns. solder 

ups flux. cordless irons. tip cleaning dev'ces 
SWITCHES: Slide. rotary. toggIS. knife. push button 
TESTERS: Precision multimeter s. cordless VT1: M's 
TOOLS: Screwdrivers. nuldrive-s. wrenches. pliers 

snips. drill bits. punches. micrometers. augers 
TRANSIT' RS: Filament. IF. power, audio isolation 

trigger. variable. AC adaptors. line- maIcE:ng 

MOUSER ELECTRONICS 
11511 Woodside Ave.. Lakeside CA 92040 

Phone: 714-449 -2220 TWX: 910 -331 -117 5 
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U.S. GOVT ELECTRONIC SURPLUS 
Viers 

unite and 
Nallellally anal -Wand Fantails SURPLUS 

finest most eapeno,ee. Government Surplaa eleeeanle 
components If a trachea If Stir original acquisition coat. 

STANDARD DIAL TELEPHONE rr 

L L+C 
1 ITEM aT11I ..n4.rd. mm ul 

irlrp. r..r u ra.ned. .5. l / 
Ya.5 

Pd4.dnl..\.Ir\ mdn.m.1 .r [ n. r . m,. 
-:. "Ìh.., r, :S r Into. 

m .Iin..rur om .rr w 
m 

.nrn" m. [4u 7.39 
STEP-BY-STEP TELEPHONE SWITCH s 

I ITEM nr l - - 4- rm[ r.l.l..r:.n 1... toe 
..rna ..r . [ nm .l .rm. nnn rnM . I .u 

...ono .ill wl.r. .n 

, 

number Iron a r le 

b ñ. n mniw: .nai.i+ni mmrnitii e u. ... o.r tw$7.99 
e,.lP.mrdulu 

' 
w.rin.d-, u.n. 

Item -m : 

`11iii;1. % 

- i 
a 

994 

Q 
l 

SPECIAL SALE 

C pond.nc. 
Course In \ 

ELECTRICAL $11.71 no wdrI...a. 
ENGINEERING $12.79 mu ..ar 1 s s 

( ITEM au 1111 - .l r 1n. . 

i'y.nd.A.i ..rn. 'pmr[Irnr r r nu 
, I.mrl.d nr.m.r. ..i 1 Ir.r..rr I 1 n[rn.r.rrli :il:lÌ., t mr r 1n... 

d H i..m'i...., r n.rh n.l 
w..ñ' 

Ikn.\ ar. [ Pr.. . nm[ 'I.mnr 1 SPmrmrn..l' 
mmr.n..:, . no . ur. .r.i. 

1 
1 r. r:ln 

' ..ná..6. 
1.A.r[nrn 

RUNNING TIME METER $4.39 
1 ITEM .211111- arr....l nnn . r: .:p 

ul rin n h[h[. And i.Irr r r J 
A.: . um.lr ..in ., ',:',"=.,,:'.',., Nr r:.a+ ..I k .. . ..0 ". 'mid. Iv"Itlti;rrlril+ I 

....'4r.r'Se:..n.wm[.rrmleln. 

COMPUTER TRANSISTORS ON HEAT 
IBM Oampum geallry Units 

c aF:-1r 1 - n .r..r.....i one 1.-414. 

4.0 nr.. r. -.d. 
.IUmmrnry' k rn\+ 1410 ...no 

u . ,1m. J i.n. i osar ola.ap $1.99 

SINKS 

- - - 
'_ 

(e8d18I-- Imr.. ..N.d tun 15x- f 
mZ. .p. ...'.'.n.. r.'1 on 7.2 :-471. ' -- 
nnMd almnmum nr:..'.mi.. Id., I. i.+ . . 
moon .d ..munt. . 4 IM . 

..w rn, r. 51- ir $4.91 t . 

öÿyaeK All Items F.O.B. Lrncaln, Near. 

lr, 
Order Direct Frnm Ad. Write tor Ctufopun. 

SURPLUS CENTER 
a --.- 

DEPT. RE01E LINCOLN. NEBR. 68501 
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ADVERTISING INDEX 
RADIO -ELECTRONICS does not assume 
any responsibility for errors that may 
appear In the index below. 

READER SERVICE CARD NO PAGE 

72 Allison Automotive Co. 80 
Alpha Electronics 81 

85 American Technology Corp 89 

5 Amperex Electronic Corp. 7 

84 AP Products 88 

71 Audio Amateur 80 

3, 17 B & K Division of Dynascan 
Corp. 2,28 

Bell & Howell Schools 100 -103 

12 Blonder- Tongue Laboratories, 
Inc. 23 

80 Brooks Radio & TV Corp. 85 

87 Castle Electronics, Inc. ....Coy.1V 
26 CB Radio Supply 68 

64 Channellock, Inc. 77 

61 CIE, Cleveland Institute of 
Technology 72 -75 

10 Continental Specialties Corp. .. 17 
CREI, Division of McGraw - 

Hill Continuing Education 
Center 54-57 

28 Delta Products 69 

73 Edlie Electronics 82 

86 Edmund Scientific 110 

25 EICO, Electronic Instrument, 
Inc. 68 

79 Electronic Devices, Inc. 85 

18 Electronics Technical Institute, 
Division of Technical Home 
Study Schools 36 -39 

EMC, Electronics Measurement 
Corp. 89 

19 Empire Scientific Corp. 64 

23 Fordham Radio Supply Co 67 

83 Grantham School of Electronics 87 
GTE Sylvania Electronic 

Components Coy. III 
100 Heath Co. 13 

11 Hickok Electrical Instrument Co 22 
ICS, International Correspon- 

dence Schools 18 -21 

27 Indiana Home Study Institute .. 69 

29 International Crystal Mfg. Co.. 70 

67 Jensen Tools & Alloys 79 

20 Kedman Co. 65 

14 Lafayette Radio Electronic 
Corp. 5 

63 Miami Projection TV 76 

2 MITS, Micro -Instrumentation 
Telemetry Systems, Inc. .... 1 

66 Mountain West Alarm Supply 
Co. 79 

70 National Camera Co. 80 
National Technical Schools ...90 -93 
NRI, Division of McGraw -Hill 

Continuing Education Center 8 -11 

76 PAIA Electronics, Inc. 84 

77 Photolume Corp. 84 

24 Pomona Electronics 67 

1 PTS Electronics, Inc. Coy. II 

8 Radio Shack 15 

9, 21, 82 RCA Distributor and Special 16,65 
Products Test Equipment ..71,86 

65 Schober Organ Corp. 78 

74 Sencore, Inc. 83 

15 Shure Brothers, Inc. 26 

81 Sphere Corp. 86 

READER SERVICE CARD NO. PAGE 

16 Southwest Technical Products .. 27 

75 Tab Books 84 

22,30,68 Telematic 66,71,79 

62 Tokyo Electronics, Inc. 76 

78 Tri -Star Corp. 84 

4 Tuner Service Corp. 5 

69 Vector Electronics Co. 81 

Vintage Radio 88 

7 Weller -Xcelite Electronic Div. 14 

13 Weston Instruments Division . 24 

MARKET CENTER 
American Used Computer 

Corp. 94,98 

89, 92 Ancrona Corp. 95,97 

97 Babylon Electronics 106 
Karel Barta 94 
CFR Associates 99 
Command Productions 94 
Cornell 96 

94 Delta Electronics 99 

88 Digi -Key 94 

90 Formula International, Inc. 96 

95 Bill Godbout Electronics 
International 99 

101 International Electronics 
Unlimited 107 

J. H. Supply Co. 94 

96 James Electronics 104,105 
Lab Science 98 
Lakeside Industries 94 
Locksmithing Institute 96 

93 Meshna Electronics, John Jr 98 

99 Mouser Corp. 108 

91 New -Tone Electronics 96 

103 Polypaks 109 

98 Processor Technology Corp. 106 
Saxitone Tape Sales 96 
Solid State Sales 98 

102 Surplus Center 108 
Trumbell 94 
Valley West 98 

MOVING? 

Don't miss a 

single copy of 
Radio -Elec- 
tronics. Give 
us: 

Six weeks' no- 
tice 

Your old ad- 
dress and zip 
code 

Your new ad- 
dress and zip 
code 

ATTACH 

LABEL 

HERE 

name (please print) 

address 

city state zip code 

Mail to: Radio -Electronics 
SUBSCRIPTION DEPT., BOULDER, COLO. 

80302 



Poli Pak'l 

1111 
i! I 

100' S OF BARRELS 
PURCHASED! 

EXCLUSIVE ̀ BARREL' Every kit ra 

THE BIGGEST INFLATION- FIGHTING.VALUE EVER! TEST 'EM YOURSELF 'N SAVE! 
. .limy seek 

KIT 01 
SN IP ICS 

75 for $1.98 
Norloot 14 and/ r w, h 16 

n .I y Inlude gate., a.I', . elc 
`Whd 

knw.! CÚARAN- 
l'1FA. SATISFACTION! 
Cat No.92CU241g 

KIT :2 
LINEAR OP AMPS 
DIPS 75 for 

$1.98 
May Include 7094. 741'., 
703'., 660 urim. 655 16- 
eludes mark. ns d 

led. Cal- N. Ox 

KIT 1 2 - 
IN1 /g /1111 ll 
SWITCHING DIODES 

100 for 
You v. war this befor . sever urh. 
dlod. at tMa PrlCed 

GM. N.. xuasu 

KIT 14 

A 

"1000" RECTIFIERS 

100 for $1.98 
There are the fn amous 

n 

c o 
ro Iniatu rectifiers of the 

104000 i... Mn In- 
lud 26. 60. 100, 200. 

400, 600. 800 .ed 1000 
volte.. Cot Ne. 52CÚ2417 

BARREL KIT :S 
SCRS, TRIACS, 
QUADRACS % 

40 for $1.9 
11 the famous plastic Pow. 

W tip. . Raw factor, 
tockl All th. 10 amp types 
Cat N.. 92C 

eat 

\¡ Your choice /` of any kit 

III 
81///))1 

F: a first time any merchandisers handisers Introduce , PIG 
Pak in buying 

he 
economical ay. R: stock from 

tint gonad some 
le !Jays"? Thay'r,. beck throughout 
h 

may mac 
from serious f.ctw,::.. sthei: over- runs In barrels. Poly Pak hN the same. Thorofare slang 

NE- TESTERS DO! 
motor/al getting OM same 

KIT:7 
VOLUME CONTROL 
BONANZA! - 

4O for 
$1.98 :?. 

.rn,ll ..n.. 92CO2421 

KIT #111 

SUBMINIATURE 
IF ME S 

60 for $1.98 
Arnetmg. Includes 465kc, 

radio ufact 
urer. 

se, 
antenna. 

ello translator vN.. 

12CÚ2422 

KIT :10 
ROMS -REGISTERS 

50 for 
$1.98 

21.1 to 40 pin dvItem, 
aka, internal fecton 

...Wm, et.N. 2C112424 

BARREL RIT :11 
POWER TAB 
TRANSISTORS 
40 for 
$1.98 

NPN, plod. 10220 tr.. 
Assorted IN numb... 
Cat. Ne. 12CÚ2425 

L KIT .12 
POWER TAB 
TRANSISTORS 
40 for 
$1.98 

POP, plastic 10220 typt. 
Ansorted 21.1 turnh.r. 

Cat Na. 92002426 

KIT 212 
RESISTOR NETWORKS 

40 for 
$1.98 

By Corran`{ Gi.u, In t4- 
1,n II? P.ks. 92CÚ2437 

KIT :1 
PRECISION RESISTORS 

200 for 
$1.98 

Marked and unmarked le. 
t/r, 2 w.tts.N..9xU142f1 

MOSFET 
RIT #15 

ISTORS 

60 for $1.98 
All 4 ..ers 70.18 eue, 

n index 1.7I1F transistors 
h.p. Cat- Ne. 92CÚ2421 

KIT :10 
DISC CAPACITORS 

200 for (?i 
$1.98 

Marked 
and unmarked. Red 

tYpe at. values. 
CM. Ne. 9 

RIT :17 
LINEAR 7400 DIPS 

100 for 
$1.98 

ry ,..rk No.92CU2411 

KIT :1 
Z41;TCTIFIER 

-411111.- 

100 for $1.98 
Submtoulure. DU? tn - 

cludes t. n 

rectifiers. It's mixed at 
rin 

f tory. we tnnol ,ep- 
le. Cat. M.. 12C93421 

BARREL KIT :15 
DIPPED MYLARS 

60 for 
$1.98 Ll 

shiny n v 1. In .a. o 
A ummn. n Pao.. 

Cat. N.. R1CU2697 

KIT #20 
LONG LEAD DISCS 

100 for 
$1.98 

Fa di. rbutor ;ork 
lr' Pr' 

marked 
u 

only. Long lead.. 
C.t. Nn. 112C1121156 

DARREL RIT 122 RTL IC'S 

7S for /t 

$1.98 
All In TO -6 e. brand 

91w. 
M nr May Iiuda90M, 911. 

2. 913. etc. 12CU2S01 

KIT :24 
H IGH VOLTAGE 
RECTIFIERS 

60 for 
$1.98 

Up to 12.000 ,,Aire, t m,n 
. 

optar. aalal leads. 
Cat No. 12C1)3602 

KIT :25 
METAL CAM 
TRANSISTORS 
100 for 
$1.98 

Im2.4.. TOO. 70.1, TO- 
1 v. etc assorted 2N num- 
bers. unmarked etc 
Cal Ne. 92CU2001 

B ARREL KIT :20 
PLASTIC 
TRANSISTORS 
100 for 
$1.98 

Trac 77192 ITv 
arietly oil hcta92 1 

251 Cal No 12M/204 

BARREL KIT :27 
PREFORMED DISCS 
100 for 
$1.98 

111.1. rule .. hell inventor, 
but he dumped 'e in bar. 
ml. Preformed, fur Pt' nee 
M,.e,l value. ta ' 

Cal Ne. 92CU260 

KIT :2 
CERAMIC CAPACITORS 
200 for..zw.. 
$1.98 

Nol only do the barrels 
contain dogbone., but lac. 

1.é 
y dump. Erra Cent. - ed 

. molded lope. tad 
Cat Me. 52C1.1260e 

BARREL KIT :2 
VITAMIN Q CAPS 
100 for 
$1.98 

Every type of oil ,ore.. 
d capa. soma worth 62. 

But the "ore barrel" sale 
gives you the bargain -of- 

htenme_ 92CO2e07 

KIT :20 PREFORMED 
RESISTORS 

200 for $1.98 
We parr burets of u end 

peel.. fur pc 
I'ou'll get 

100: t /., 100 r' - 

: at N.. 92CU2408 

KIT J31 
M IC 
RESISTORS -010- 
100 for $1.98 

61 r.1e mostly by Curing. 
m. 
M.. -..ly 

erl or ma d.. 
s 

áa er I4 to 
tol barrel of 

C.t Na. 92CU2009 

KIT #22 
TRANSISTORS 
WITH A HOLE IN IT 

50 for $1.98 
Cat. Nn. 92CU2e10 tXf 
C 

n 
ame factors but er 

hoax!. barrels f 25 wimp 
ern w to tg. bol. in no 
dle. POP'S and NPN'S. 

KIT 121 
TUBE SOCKET 7 
100 for Al $1.98 

Goon , I. tube socket.. Ill in demand! Barrel. 
and barrel.: 44, 64- 7, 8, 
9, even computer leper. 
Cal Ne, 92CU2012 

B ARREL KIT #25 
.NEON LAMPS 
40 for 
$1.98 
Famous 50 -24. All prime, 
but factory .talle millions 
and barrel'. 'ern. Your ad. 
vantage. 2CU2013 

KIT :26 
GERMANIUM DIODES 
200 for 
$1.98 

Famous maker. p,.puln 
item. Never grows old. But l,. I. the w he RE- 
TESTER. bus 

of 
from the 

5x02514 

KIT :27 
I AMP "BULLETT" 
RECTIFIERS 
100 for 
$1.98 

Famous aryle, a utd l. e pul 

a e., YIN. f 
voltage. 

on, natal ilclude. 
1KV, Cat N.. 3CU2616 

KIT SU 
2 AMP RECTIFIERS 

75 for 
$1.98 

"l'y LINGER" t VPs, M11Con. 
Mallory. Includa. all volt - 

atan 
up to ICY. Axial 

C.t. Me- S2CU2t 

B ARREL KIT :39 
2N3055 HOBBY 
TRANSISTORS 

15 for 
$1.98 

rom I,, toi, to y u thvne 
fallout 1 th. famous 
2N3056. We have 10 bar- 
rels. Cat. Na. 112CU3917 

RIT : 
PM NIGH -POWER 
TRANSISTORS 

20 for 
$1.98 

Popular germ.ntum TO -3 
ease t. v.ilebl 
at good pl. barrel'' once.. 
Cat No. 92CU2S1S 

BARREL MIT 241 
TO 116 SCRS 

30 for 
$1.98 
IMAGINE! Thee popular 
TU -6611 tonal T0.31, 

Valad. up a barrel kit. 
ue. tu 600 volt.. Sili- 

con. Cat. Nw 3CU2e15 

RIT M12 
100 ITT "GLASS 000 
RECTIFIERS 

$1.98 
Just ,n! 1N900 silicon rllSs in epoxy. now 
glue encased t barrel 
Prices 10 t o 1000r dm. 

Cal No- 

KIT $40 
G.E. 2.5 WATT 
AMPLIFIERS 
25 for 
$1.98 '. 
Hobbyw.yP., faotoryl fall^ 
arte. ins. hem 

barrels. he.. un- 
knowns. 5200243 

KIT : 
741 MINI DIP 
"BONANZA" 
SO for 
$1.98 
reel. 'n b.rris m. 

i bur .. mark.;. 
How matt get test .. CM. N.. 5 

BARREL KIT 20 
QUADS! QUAD 

50 for 
$1.98 Las ; 

imagine Tirror attar 
factor 

pp.Ì 
ad 

2b... know CÚ247 

B ARREL RIT :69 
SIGNAL SILICON 
DIODES 
200 for $1.98 
Include. man> ma Yea 
of hing. signal Ilicon 

Some m.yl 
a.n b... 

Cat. N. 120Ú2e21 
rs 

BARREL RIT 11 
OPTO 

COUPLERS 
30 for $1.98 e n 1,900'. on .own 
both t , tr 

tor may I W good, or both. 
W'g DON'T KNOW I We don't 
know the ape.. 1600V iso- 
lation. Cat. Nets 

QBARIRL I KIT 152 f KIT 1.2 
DIgc8a JUMBO RESISTOR PAR 

500 for $1.98 100- pc.$1.98 
530112420 

The berm. of Ilf.tlmsl 
Meet t offered e' 
Poly Pka for te economy 

did barge bun.. 

Ne. 1x112721 -.1110.- 
Assort= Me1.1 pre ,- 

powers, fbons 
metal 

oxide 
rom s at a, 

watts. Color coded 6 
marked. Wort . 110. 

RIT :54 
DIGIT READOUTS 

10 for cttu3 
$1.98 E, 
Barenn of lifetime! All I barrel - the 
Yhlndor diet t' spe. Multi. 
pleeed. Cal Re. 112CÚ2722 

KIT 255 
3 DIGIT READOUTS 

15 for 
$1.98 
National clvaneA on 
bon whave 
barrels of NSN -33 type 
rendout* Cal Ne- 92CÚ2731 

B ARREL NIT :5 
POWERS! POWERS! 

100 for 
$1998 

Large distributor cleaned 
house. Barrels of power 

Cri.to 3 to 7 watts. 
at. N.- 213112724 

KIT #57 
NI -POWER RECTIFIERS 

15 for 
$1.98 
50 -Amp studs: 6. 12. 24. 
46V. 100%. material. Fac- 
tory rectifier "line" celer.. 
Cat. No. 92CÚ2729 

L KIT :55 
SLIDE SWITCHES 
30 for 
$1.98 

All .hot.".. noes. spat, dp,ldin', 
a. Treu 4s ¡Mop yakafor 100'. of 

switching projects. 
Cal Ne. 12CU272e 

B ARREL RIT :5 
POWER TRANSI TORS 
40 for 
$1.98 

15 watt B.M. B -6000 
Pellet translators. fr alurhel 

protester, have millions of 
em. Cal N.. 

B ARREL KIT :2 
MIXED IC'S 
100 for 
$1.98 

All shapes. 7400 Series. 
5000, 9000. ROHS, Rite. 
DTL'a, line.. of all kinds. 
What mal Have fun - 
Cat. N. 02C112710 

BARREL KIT :110 
OTL'S IC'S 
75 for 
$1.98 

ml. is prude re) mate- 
rial. Who DM'.! 
930, 936, 946'a. Your gain 
I. our log. TbW'n marked 
too. Cad. No. 52002726 

KIT .61 
POLYSTYRENE CAP 

100 for 
$1.98 

Finest caps ade. As gam - 
ble we bought I0 burels 
from factory, mixa values; .l good. Cat. N.. 92CU272111 

B ARREL KIT :1 
ARRAYS 

k 
2Ofor $1.98 
Here's bargain! Tb,. i 
National infla- 
tion ..topp.d han' 
Cal No 52CO2732 

BARREL KIT :65 
MIXED READO 
30 for 
$1.98 IN 

Far tom rei - h 
MAN -4', MAN. numbers 

'.. MAN :14, II barren A 
no time 1,, seouate. You 
teat - OK! 

BARREL KIT :7 
2 -WATT AMPLIFIERS 
50 for Op 
$1.98 

Buy from the barrel 'n a . ! 

LM -3110 types in dip pale 
Are they good. We don't 

m, :to Sod out We ` 
liunCat N.. 92002734 

KIT Sv 
100 for 
$1.98 

Nobody air m.o o peat 'eml 
Y 

e 
Plier. don't 

o 
m but 

throw e In tho 
sae el. It's h'l gold mea. 
A:'. ,narked. 1100271 

B ARREL KIT :70 
GIANT 'LIGHT PIPE' 

$1.98 
Finished, with end. 
Polished, all perfect. Mak- 

loek. 10.P. long. 
éóó Maas fibers m bundle, 
Ma.. Cal Ilw 1112C1/2717 

RIT :71 
CAPACITOR SPECIA 
100 pCS. 
$1.98 e plied stockredm Inh, 

barrel. of rare. pol 
micas, Molded/ pluti a, 
ceramics. di., etc. Nifty 
chop upplY. 52C112720 

KIT :72 
TERMINALS, 
RECEPTACLES 

150 for $1.98 
Maker of three dumped in- 
n barrel.. You t 2 4. 

6 
fi stria . re.enrlee, What 

buy! Cat. Ne. 92CU2719 

KIT 17 
ISTOR 

ELECTROS 
SO for $1.98 >f/ 
It "bun" u why the fac- 
tories dump 

a' 

m barre.. 
We don't ishmt,, sparate 
wide gat voltages due 

' up to 300 Rif. 002747 

B ARREL KIT :75 
400MW ZENERS 
100 for 
$1.98 

I actor,. out of bis! Amarme 
offer: 6, M, 10. 12 to 15V. 
You trat. Hermetically sealed 
[Ira, Pak. Double Plu.. 
Cat No. 92002740 

B ARREL KIT -76 
1 -WATT ZENERS 
100 for 
$1.98 

Factory iierne ac oo-mv, 
m Never- to -.eu -ga offer. 6, 

10, 12, 16V. under 
glass. Double plug 
Cal No 

BARREL KIT :77 
"BROWN" BODY 
TRANSISTORS 

40 for $1.9 
e.E Grein series: h.1 
vltage. Darlington., 

Factory line di continue d. Power tabs 
Cal Me- 52CO2742 

'BARREL KIT :75 
RED" BODY 

TRANSISTORS 

40 for $1.98 
into 

series. You text-go 
your his! High 

curent. hiV. NPN. 
f elr Ne. I12CU27/1 

BARREL KIT :75 
DARLINGTON 
POWER TABS 
25 for 
$1.98 

Brown body. ph... tree 
Darlington. are mixed, raw 
factory stock . Why pot 
more! Cat. M., 12CU2744 

B ARREL KIT :ISO 
B OBBY CAPS 

200 for 
$1.98 

Production line stopped. 
fiarrels 1 tnu l... oils, tu- 
bular., but unmarked with 
all kinds of alma. All go.. 

teat Cat Ne. 93011 374 

KIT JSl 
SUBMINI RESISTOR 

100 for 
$1.98 

Pt , ,r,gwt type. color ca- 
ed. 

u 
Asst value.. 

Came to us un barrel. 
Cat- N.. 52CU274e 

B ARREL KIT t52 
000 SERIES ICS 

50 for 
$1.98 

BY National. From .c,..,. 
to Tou. Aa .. n.n d 0 "0. 

series a ular i factory fau.,ule. 
overruns. Who knew.! 
Cat Ne. 520G3534 

B ARREL KIT ¡11 
15 for $1.9 
LM2ST 

Fartnry retorted them for 
length of leas, May include 
6. 6, N, 12, 16, 16. 24 volt.. 
Power tab. 52C1.13615 

B ARREL KIT : 
25 for 
$1.98 maw 
°THE CLAW. 6V IS mils. 
LED hobby or perimental 

e. for u.enta)og t 
working of'mnl or calcu- 
lator readouts. A e9nent 

be s. 5x02575 

DOUBLE BARREL TWIN PAKSII 
TWIN PAR :1 ' TWIN PAK :4 LED READOUT ZENERS 
20 for 

1 100 for $1.98 
50 400 -MW. 
60 l -watt 
6. 6. 10. 12 to 10V. 
CM, N.. 52t02525 

$1.98 
10 Mn.. : Ist 
10 Man -"t 
Cat. No 2CO2126 

TWIN PAK : 
A DIGIT, 

READOUTS 
10 6 -digit 15 f0 
6 9.41 u $1.98 

Robb, 
toe mkar lCUla- 

elosaouts 
Cal NW 2CU224 

TWIN PAR 10 
POWER RE1SISTORS 
70 for _- 

I 

$1.98 
dOo.Iae 2- 

30 Oxide 7 -wette s. 

Cot. Na x11 2116 

Terns. add Gtisl axe Rated: net :10 
Pewee Orders: Wakefield, Mass. Ifi l 7 I 245 -:1 829 
RaU1N 16 -18 Del Carmine St., Wakefield, Mass. 
(oß Water Street) C.O.D.'S MAY BE P110NE1) 

O 20c CATALOG on Fiber Optics, 'ICs', Semi's, Parts 
MINIMUM ORDER - S4.00 

Circle 103 on reader service card 

POLY PAKS 
P .O.BOX 04E1t, IELD,MASS.O 
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LIVE IN THE WORLD 
OF TOMORROW ...TODAY! 
And our FREE 164 PAGE CATALOG is packed with 
exciting and unusual values in electronic, hobby 
and science items - plus 4.500 finis for fun. study 
or profil ... for every member of the family. 

A BETTER LIFE 
STARTS HERE 

WORLD'S SMALLEST 
CALCULATOR! 

Small but mighty! 8- digit, 4 -func- 
tion electronic calculator does 
everything big ones do -even has 
automatic % key . . for only 
$19.95. Take it anywhere. Fits in 
your pocket -2/3 size of cigarette 
pack. 31 oz. dynamo features 
floating decimal, constant key, lead zero depression, more! 
Includes plug -in rechargeable Ni -Cad battery pack. 2x31/25 
9/16" with plenty of room for most fingers. Another Edmund 
first with advanced technology. 
Stock No. 1945EH _. .._ $19.95 Ppd. 

SEE MUSIC IN 

PULSATING COLOR 

New 3- Channel Color Organ adds 
to music listening pleasure, lets 
you modulate 3 independent 
strings of colored lamps with in- 
tensity of your music to create an 
audio "light show." They flash, 
vary in brightness related to 
music's rhythm, pitch, volume -pulsating lighting perfor. 
mance to music! Fully assembled & priced half that of 
others, the Edmund Sound To Light Control is a terrific value. 
Plug in, turn on! 
No. 42,309 EH (ASSEMBLED) $17.95 Ppd. 
No. 42,336 EH (UNASSEMBLED) $13.95 Ppd. 

HMO YOU COPE TO PHILADELPHIA BE SUIE 10 SEE N, 

FREE BICENTENNIAL LIGHT SHOW 

EDMUND FACTORY STORE 

AN ALPHA MONITOR FOR $34.95? 
Yes, because you built it! Use your 
ability to tune in your brainwaves, 
an aid to relaxation, concentration. 
Kit incls. everything you need (ex 
cept 9v trans. batt.) to own a portable 
self-cont. BIOFEEDBACK unit for a 
pittance: steth. earphones, electrode 
headband, solid -state circuitry; 5 microvoll sensitivity, more! 
Compi. assembly instructions & op. manual. With basic 
electronics knowledge, you can do it! 
No. 61.069 EH (KIT) 
No. 71,809 EM (FULLY ASSEMBLED) 

.$34.95 Ppd. 
$55.00 Ppd. 

FLYWHEEL GENERATED 
FLASHLIGHT 
Never needs batteries! Lights the 
way free by using flywheel energy. 
Each time you squeeze handle the 
alternator generator spins, fly- 
wheel disengages from the clutch, 
and your flashlight lights for 
about 2 seconds. By continuous 
squeezing (generating a soft hum), the light stays bright. 
Energy- saving 6 -oz. flashlight pays for itself many times 
over. And demonstrates flywheel generator principle. Never 
buy flashlight batteries again! 
No. 61,086 EH (2x5 % ") $14.95 Ppd. 

MAIL COUPON FOR 

GIANT FREE 
CATALOG! 

164 PAGES MORE THAN 

4500 UNUSUAL 
BARGAINS 

Completely new 1976 edition. New items, categories, 
illustrations. Dozens of electrical and electromagnetic 
parts, accessor(es. Enormous selection of Astro- 
nomical Telescopes. Unique lighting and ecological 
items. Microscopes, Binoculars, Magnifiers, Magnets, 
Lenses, Prisms. Hard -to -get surplus bargains. Ingen- 
ious scientific tools. 1000's of components. 
EDMUND SCIENTIFIC CO. 
300 Edscorp Building, Barrington, N.J. 09007 
Please rush Free Giant Catalog "EH ". 

Name 

C= `City _ - State Zip 

110 

He -Ne LASERS ... ;115.00 up! 

Top quality lasers feature TEMoo 
mode, internal mirror plasma tubes 
w /101000 hr. life, self- starting cold 
aluminum cathodes, low noise & 
ripple, guaranteed output power 
stability and more for demanding 
lab work. 18 -mo. mfr. wty. 115v AC 

(A) 0.5mW ... 0.88 Beam Dia., 1 mRad Diverg. 
r 79,070 EH 12.608.5x14.8") $115.00 Ppd. 

(B) 1.0mW ... (as above) - 79,073 EM $150.00 Ppd. 
ICI 4.0mW ... 0.8 Beam Dia., 1.1 mRad Diverg. 

r 79,079 EH i 3.9x 5.5x15.6") $485.00 Ppd. 

SUPER POWER 

FOR ANY AM RADIO 

New antenna assist turns a tiny 
transistor into a tiger, has pulled 
in stations 1000' miles away! Just 
set beside radio (no wires, clips, 
grounding) and fine -tune Select -A- 
Tenna's dial to same frequency - 
"gangbusters"! Great for clearing 

weak signals in radio depressed areas, off -coast islands, 
crowded frequency stations. Solid state -uses no electricity, 
batts., tubes. 
Stock No. 72,095 EH $15.95 Ppd. 
Ultra Select -A -Tanna No. 72,147 EH 

($"lar 1rs ii.. $ 
"SEE" & HEAR 

YOUR HEARTBEAT! 
Compact bioelectrical cardiac 
monitor lets you "see" and "hear" 
your heartbeat electronically. 
Completely safe. it detects con- 
traction of the heart muscle and 
amplifies the signal. triggering a 
flashing light and beeping read- 

out. Easy to use, ideal for science projects, animals' heart 
analysis, other biofeedback studies. Great party fun -show 
how heartbeat fluctuates with emotions (love, fear, etc.). 
Incls 2 9v bat's. lab experiment manual, instrs. 
No. 72,102 EH (5x2x4 ") $59.95 Ppd. 

PLUG IN 

200,000 CANDLEPOWER! 
Powerful 12v emergency light pro- 
jects big straight beam visible for 
2 miles. Plugs into car's cigarette 
lighter; only 31/2 lbs. Great for 
motorists, outdoorsmen, emer- 
gency crews, security men. camp- 
ers. Super bright 200,000 candle- 

power G.E. aircraft landing light in a rugged weatherproof 
steel housing with baked enamel finish, steel lens grate, 
polished chrome -plated reflector, on switch. 15 ft. ex- 
tension cord; 614 dia. x 11' /e ". Keep it handy! 
Stock No. 72,093 EH $22.95 Ppd. 

KNOW YOUR ALPHA FROM THETA! 

For greater relaxation, concentration, 
listen to your Alpha -Theta brain - 
waves. Ultra- sensitive electrode head - 
band slips on /off in seconds -elimi - 
nates need for messy creams, etc. 
Atch'd to amplifier, filters brain- 
waves, signals beep for ea. Alpha 
or Theta wave passed. Monitoring 

button simulates Alpha sound; audio & visual (L.E.D.) feedback. 
Reliable, easy -to use unit -comparable to costlier models. Corn. 
pletely safe. Comprehensive instruction booklet. 
No. 1635 EH (8x3x4 "; 24 oz.) $149.50 Ppd. 
LOW COST "STARTER" UNIT 
No. 71,809 EH . $ 55.00 Ppd. 

DELUXE "ON" TIME MONITOR MEASURES S RECORDS % 
No. 1652 EH $299.95 Ppd. 

EDMUND SCIENTIFIC CO. 
How Many Stock 

PLEASE SEND GIANT 
FREE CATALOG "EH" 

Charge my BankAmericard 

300 Edscorp Building, Barrington, NJ. 08007 
No. Description 

Cl Charge my Master Charge Add Handling Chg.: $1.00, Orders Under $5.00 

Interbank No.1 

I I My Card No. Is ! i 

Price Each Total 

50e, Orders Over $5.00 

I enclose chock money order for TOTAL S 

Card Expiration Date- - 
30 -DAY MONEY -BACK GUARANTEE. 
You must be satisfied or return 
any purchase in 30 days for full 
refund. $15.00 minimum 

Signalure_ 

Name 

Address 
City State Zip 

Circle 86 on reader service card 



GTE Sylvania, Electronic Components Group, 100 First Avenue, Waltham, MA. 02154 

The death of 
a solid -state device 
needn't complicate 

your life. 

You take a look at the job and the brand 
name's Bigston or Kobekiito or Teaberry or 
Pace. 

No problem! 
Sylvania replacement modules and IC's 

fit these brands like a glove. They also fit over 
122 other brands, including RCA, Panasonic, 
Sony -and, of course, Sylvania. 

For the vast majority of domestic and 
imported electronic equipment, all you 
need is a basic stock of Sylvania ECGTM Semi- 
conductors. And our new Replacement Guide 
to show you which ones go where. 

Fora copy, see your Sylvania distributor. 

We're helping you make it. 

IZED SYLVANIA 

Repair over 126 
domestic and imported 
brands with 
Sylvania modules and IC's. 



A question for the professional TV Service Technician 

What is the signa! NOW? 
After all the amplifying, levelling, compensating and distributing .. . 

is it what it is supposed to be? 

You are a professional TV Service Technician ... and see this "wire 
coming out of the wall" all the time. Maybe you assume that the signal 
is O.K.... but do you know? 

Now you can put an end to your guessing about the signal level. 

Here is a field strength meter designed exclusively for you ... at the right 
price! 

MEZZERTM mares lYS 
Simple to operate, minimum of operating 
adjustments. 

Principle of operation similar to output 
meter and attenuator system of expensive 
signal generators. 

Standard signal level for proper color re- 
ception (1mV to 4mV - OdBmV to + 12 

dBmV) clearly indicated for instant identi- 
fication. 

Measures signals from 300uV to 30,000uV. 

Uses ordinary 9v transistor batteries, low 
current consumption ensures low cost per 
measurement. 

IC amplifier and meter driver circuits. 

Electronic voltage regulation. 

Quasi -peak detector. 

LED IC battery status system, shows when 
batteries are below operating voltage. 

Sturdy, high impact ABS plastic case for 
field use. 

Made in USA. 

service dealer net $69.95 

Castle products - advanced technology - modern 
styling - and they work! 

See your stocking distributor ... or write for more 
details and complete specifications. 

CASTLE ELECTRONICS, INC. 
Circle 87 on reader service card 

5715 N. Western Ave., Chicago, Ill. 60645 
Ph. (312) 728 -1800 




