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From the beginning, 
our goal has been to 
provide the best tuner 
service--never the 
cheapest. You get what 
you pay for in business 
and tuner service is no exception. 
The extra dollar you might pay at PTS 

is peanuts when you consider the added 

EI , 

reliability and the 
standards of excel- 

lence we apply to every 
job. Thousands of PTS 

customers must agree or 
we wouldn't be the world's 

largest tuner service company. 
When you are comparing tuner service 

companies, price alone doesn't tell the story. 

SAME DAY SERVICE ORIGINAL PARTS ONE YEAR GUARANTEE 

WE REPAIR THEM ALL . . . COLOR, BLACK & WHITE, TUBE, 

TRANSISTOR OR VARACTOR . . . ANY MAKE OR MODEL. 

VHF or UHF. . . .$10.95 UV -Comb. . . .$17.95 
(MAJOR PARTS AND SHIPPING EXTRA DEALER NET) 

Consult the white 

PTS ELECTRONICS, INC. 
111 PRECISION 1 UNER SERVICE 

General Headquarters: P.O. Box 272, Bloomington, IN 47401 

pages of your telephone directory for the address and number of your nearest PTS Service Center. 

MIDWEST 
Bloomington, IN 
Indianapolis 
Cleveland 
Cincinnati 
Columbus 
Kansas City. KS 
Minneapolis 

St. Louis 
Detroit 
Grand Rapids 
Milwaukee 
Davenport 
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Springfield. MA 

Philadelphia 
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Boston 
Syracuse 

SOUTH 
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Washington. I il' 
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Birmingham 
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Norfolk 
New Orleans 
Tampa 
Nashville 

SOUTHWEST 
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Oklahoma City 
Houston 

MOUNTAIN 
Denver 
Salt Lake City 
Phoenix 

PACIFIC 
Sacramento 
San Diego 
Los Angeles 
Portland 
Seattle 

CANADA 
Montreal 
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Measuring just 11" wide x 11" deep x 5" high, and weighing a 

mere 7 pounds, the Altair TM 680b is a complete, general- purpose 
computer. 

The secret to this revolutionary, small computer is its CPU 
board. This double -sided board fits along the bottom of the Altair 
case and plugs directly into the front pahel board. It contains 
the new 680G microprocessor, 1,024 bytes of RAM memory, a 256 
byte PROM monitor, provisions for 768 bytes of additional PROM 
or ROM, ano a single Interface port with a Motorola ACIA serial 
interface adapter which can be configured either RS-232 or TTY. 

A five level Baudot interface option is also available. 
The Altair 680b can be programmed from front panel switches, 

or it can be interfaced to a video display terminal, or teletype- 
writer. Three additional circuit boards can be plugged inside the 
Altair 6801) for further memory and interface expansion. The first 
of these boards is a 16K static RAM memory hoard. 

Software already developed includes Altair 680 BASIC with 
all the features of the 8K BASIC previously developed for the 
Altair 8800. These include Boolean operators, the ability to read 
or write a lwte from any I/O port or memory location, multiple 
statements per line. and the ability to interrupt program execution 
and then continue after the examination of variable values. This 
software takes only 6.8K bytes of memory space and a copy is 

included free with the purchase of the Altair 680 16K memory 
board. 

Other software includes a resident two pass assembler.(also 
free with 16K board) The Altair 680b is also compatible with 
Motorola 6800 software. 

The Altair 680b is ideal for hobbyists who want a powerful 
computer system at an economic price. Altair 680b owners qualify 

NOTE: Altair is trademark of MOTS. Inc. 

for membership in the Altair Users Group, and like other Altair 
owners, they receive a complimentary subscription to Computer 
Notes and complete factory support. 

PRICES: 
Altair 680b kit with complete, easy -to- understand assembly man- 
ual, operator's manual, and programming manual $466 
Assembled Altair 680b $625 
Altair 680h Turnkey model kit $395 
Expander Card 680MB (required to expand 680) S 24 
Altair 680BSM 16K static RAM board kit with 680 BASIC $685 
Altair 680 BASIC when purchased separately ._ $200 
Baudot option $ 42 

MAIL THIS COUPON TODAY 

Enclosed is a check for S I 

BankAmericard = or Master Charge a I 

Altair b80h Kit Assembled Other (specify) I 

enclose S8 for postage and handling (Continental U.S. Others subject to quote) I 

Please send tree information package. 

011 

2450 Alamo SE /Albuquerque, NM 87106, 505- 2437821 t 

NAME 

ADDRESS 

CITY STATE & ZIP 

Price. spec locations subject to change Please allow up to 60 days tor delivery 
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GTE SsIvania. Electronc Components Group. 100 First Ave . Waltham. MA. 02154 

Our testimonials are so great, 
you might think we 

twisted people's arms to get them. 

"Best line availability.. 
No comparison to other 
brands:' James Cal 
Pumphrey, Woodward & 
Lothrop - Springfield, 
Virginia. 

"We use Sylvania for 
90% of picture tube 
replacements and have 
not had any dissatisfied 
customers:' Harold 
Hollis, Benzie -Shook TV - Denver, Colorado. 

"Quality, they satisfy 
my customers and reduce 
callbacks :' William 
Stanek, Stanek Electron- 
ics Labs - Manchester, 
Conn. 

"We have always been 
satisfied with Sylvania 
tubes:' Mareck Bajana, 
Ken Crane's Magna 
City- Hawthorne, 
California. 

"Good color contrast 
and brightness:' Russell 
Treslor, Tele -Radio 
Service Co.- Birming- 
ham, Alabama. 

"Good quality makes 
the product easy to sell:' 

Harry Murray, Murray's 
Television Service -King 
of Prussia Pa. 

"I have had good results 
and very few failures:' 
Bobby Jones, Camilla TV 
Service- Camilla, 
Ge :rgia. 
"liave very few replace- 

ments when I use 
Sylvania -good quality.' 
Robert Wayne, Accurate 
Television- Parma, Ohio. 

"We use Sylvania pic- 
turf tubes over all others 
regárdless of price:' 
Jesse Spain, Spain TV- 
Pasadena, Texas. 

"Olowil lie 
0,0 

Not one of these picture 
tube testimonials was 
acquired under pressure. 

We didn't even ask 
people to say something 
nice. 

The results were pretty 
impressive. 

Dealers and Service 
Technicians talked freely 
about the quality of our 
picture tubes, low num- 
ber of callbacks, and the 
breadth and availability 
of our line. 

If a Sylvania sales- 
man comes around to 

your store, be sure to tell 
him, honestly and 

straightforwardly, what 
you think of our picture 
tubes. 

We promise not to use 
any rough stuff. 

EM SYLVANIA 
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ON THE COVER 

CB really explodes in Radio - 
Electronics this month. 
We've got a fast -breaking 
story on CB antennas for 
your car. It starts on page 
40 and gives you a quick 
overlook of what's available 
now. And it's just the begin- 
ning of increased CB cover- 
age that will bring you CB 

stories in every issue. 

TO 
CONTROLLED 

CIRCUIT 

RELAY CONTACTS 
0 

555 Circuit Applications that you'll want to try. 
A variety of interesting circuits that are fun to 
build and practical to use. The study starts on 
page 63. 

Radio-Electronics, Published monthly by Gernsback 
Publications. Inc.. 200 Park Avenue South, New York. 
NY 10003. Phone: 212- 777 -6400. Second -class postage 
paid at New York. NY and additional mailing offices. 
One -year subscription rate: U.S.A., U.S. possessions 
and Canada, 58.75 Pan- American countries. 510.25. 
Other countries. $10.75. Single copies 75C. < 1976 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 sell- addressed envelope must accompany all 
submitted manuscripts and /or artwork or photographs if 
their return is desired should they be rejected. We 
disclaim any responsibility for the loss or damage of 
manuscripts and/or artwork or photographs while in our 
possession or otherwise. 

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

VTR of the month 

Another home videocassette 
recorder is scheduled for in- 
troduction in the U.S. by the 
year's end. This one is from 
Quasar, a subsidiary of Matsu- 
shita Electric. The deck is 
scheduled to be priced at 
around $1,000, some $300 be- 
low competitive units offered 
by Sony and Sanyo. All three 
decks have different recording 
standards and so are mutually 
incompatible. 

The Quasar VTR is a varia- 
tion of National Home Video, 
now on the Japanese market 
at about $700. It accommo- 
dates a cartridge that contains 
'j2 -inch tape which can record 
or play for 100 minutes, as 
opposed to the Sony 60- 
minute capacity and Sanyo's 
two hours. The National cas- 
sette sells for $25 in Japan and 
is expected to be somewhat 
higher here. 

Although neither of Matsu - 
shita's other two U.S. affiliates 
has commented on the sub- 
ject, it wouldn't be surprising 
to see both Panasonic and 
JVC America marketing their 
own compatible versions of 
National Home Video here 
next year. 

TV gamesmanship 

The video game fad now has 
more than 50 entries by at 
least 30 companies. Many of 
the games are simple tennis 
types and most of them are 
awaiting the required FCC ap- 
proval before going to the 
market. Nevertheless, game 
manufacturers are estimating 
that at least 2 million units will 
be sold this year, perhaps 5 
million in 1977. More sophisti- 
cated microprocessor -based 
games are now beginning to 
show up. The most complex is 
from Fairchild -a programma- 
ble game. Special cartridges 
will be available containing 
read -only memories (ROM), 
each programming the unit for 
two to four games. In addition 
to the normal tennis- hockey- 
handball games, more sophis- 
ticated chase and target 

games will be offered, as well 
as multiple- choice quizzes, 
even on- screen color "dood- 
ling". 

But all may not be clear 
sailing for TV games. FCC 
Chief Engineer Ray Spence 
says the Commission is al- 
ready beginning to receive 
complaints about interference 
caused by the games, and if 
the market continues to grow 
as fast as it has so far, it may 
tighten the rules on certifica- 
tion of games or ban all RF 
devices that feed into a TV 
set's antenna terminals. If the 
Commission takes the latter 
move, games would have to be 
hard -wired to the video section 
of the receiver -and set manu- 
facturers would be under pres- 
sure to offer receivers with 
video input jacks. Such a 
ruling would put a crimp in 
plans for home VTR's and 
videodisc players, which also 
feed RF. Ray Spence also said 
that the FCC would wait until 
the end of the Christmas sell- 
ing season before deciding 
what to do. 

One new game that doesn't 
have the RF problem is built 
into a new 19 -inch Magnavox 
color set. The new set, to retail 
at about $500, contains a built - 
in Odyssey game that can play 
tennis, hockey and smash. A 
simple TV /game switch on the 
front changes the set from a 
TV receiver to a video game - 
board. 

Videodisc recorder 

Both Philips and RCA plan 
to introduce their videodisc 
players some time in 1977 as 
play -only devices. Now a pro- 
fessor at the University of 
Toronto says he's come up 
with a plastic disc material and 
low- powered laser which 
could make possible home 
recording on an optical vid- 
eodisc. The laser requires only 
two milliwatts, just twice the 
power of the readout laser on 
the Philips player. Says inven- 
tor John Locke: "The startling 
reduction in laser power re- 
quired for recording brings the 
thought of home videodisc 
recording, as well as playing, 

into the realm of economic 
possibility." He estimates a 

videodisc recorder /player 
could sell for $750 to $800, or 
about 50% more than Philips' 
target price of $500 for a play- 
back -only unit. 

New Sylvania tube 

Zenith and Corning Glass 
have been urging other picture 
tube manufacturers to adopt a 
new and unusual type of tube 
designed for automatic pro- 
duction and precision con- 
struction (R -E, June 1976). 
Zenith's competitors in the 
picture tube business admire 
some features of the new tube, 
but unanimously reject the 
completely new design of the 
glass that they say would 
require heavy retooling and 
changes in production tech- 
niques. 

Now Sylvania has taken 
what it feels are the best 
features of the Zenith tube and 
constructed a sample using 
conventional glass to offer to 
its set -making customers. Like 
the Zenith tube, the Sylvania 
version is a narrow -neck, self - 
converging, in -line slot -mask 
type, employing a tri- potential 
gun for smaller spot size and 
with a 100- degree deflection 
angle. This would bring the 
economic advantages of self - 
converging slot -mask design 
to large- screen tubes without 
impairing resolution. The Syl- 
vania tube probably won't be 
ready for use until late 1977. 
Zenith is already producing 
the 19 -inch version of its new 
100 -degree tube and will crank 
up the 25 -inch edition in the 
first half of 1977. 

Zenith hopes to sell its new 
tube to other set makers as 
well as use it in its own TV 
production. But some manu- 
facturers have complained 
that the new tube's slightly 
larger dimensions make it too 
big for current cabinets. To 
meet these objections, Zenith 
is considering a version with 
the magnetic shielding built 
into the inside -eliminating the 
necessity of having an external 
metal shield and just about 
making up for the difference in 

bulk between the Zenith tube 
and conventional types. Zenith 
is digging in for a long and 
tough campaign to prove the 
superiority of its approach. 
Competitors, led by RCA and 
Sylvania, are just as deter- 
mined to hang in there with the 
conventional tube. 

More new TV's 

Admiral, now a part of Rock- 
well International, has intro- 
duced three new TV chassis 
for 1977. The most interesting 
contains a chassis pan with no 
components at all -just con- 
nectors. Seven panels fit on 
the frame in a vertical position, 
five of them snapping into 
spring -loaded clips. The entire 
chassis may be assembled or 
disassembled in one minute. 
Admiral became the third 
American manufacturer to in- 
troduce keyboard -type digital 
tuning. And in its top -of -line 
19- and 25 -inch sets, it fea- 
tures consumer -installed op- 
tional remote control that can 
be added at the time of 
purchase or at any later time 
To convert the set to remote 
control, the purchaser merely 
removes a one -inch square 
plug from the front of the set, 
slides in a two -inch deep 
receiver module and he's 
ready to punch in his channel 
number on the remote calcula- 
tor keyboard. 

Quasar also has new high - 
end chassis for 19- and 25- 
inch sets. This pioneer in 
modular television has devel- 
oped an automatically pro- 
duced chassis that concen- 
trates 75% of the circuitry on a 
single Super -Module. IC's and 
the reduction in interconnec- 
tions cuts the number of 
discrete components to 550 
from 640 in last year's models 
and the amount of wiring to 
125 from 250 feet. The Super - 
Module is designed for re- 
placement by the service tech- 
nician. Out of warranty, the 
module will cost $100, but a 
factory- rebuilt unit is only $30 
on an exchange basis. 

DAVID LACHENBRUCH 
CONTRIBUTING EDITOR 



ONE YEAR 
GUARANTEE 

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 E= to 
you customers and show improved 
reception with their TV sets. 

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

TSC 

WATCH US 
GROW 

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

VHF OR UHF ANY TYPE (U S A. ONLY) S 9.95 
UHF /VHF COMBINATION (U S A. 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 S12.95 5 A ore. t, 

This price buys you a complete new tuner built spe- 
cifically by Sarkes Tarzlan Inc. for this purpose. 

AII shafts have a maximum length of 101/2" which 
can be cut to 1½''. 
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. (u S A ONLY) 

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

HEADQUARTERS BLOOMINGTON, INDIANA 47401 537 South Walnut Street Tel. 812 34 -0411 

ARIZONA CSON, ARIZONA 85713 .... 1528 S. 6th Ave. Tel. 60 - 1 -9243 

CALIFORNIA <'ORTH HOLLYWOOD, CALIF. 91601 10654 Magnolia Boulevard Tel. 21 -762720 
BURLI A E, CALIF. 94010 24 M te Roa T 4 -347.6728 
MODE JJIl,CCALIF. 95351 , oen T 521 8051 

FLORIDA TAMPA hGRIDA 33606. 1505 press S 253 -0354 
MIAMI, FLORIDA 331 7641 N W. 7th e1. 5- 164-1352 
FT. LAUDERDALE, F 'I 33315 23rd 'trees, = ... Tel. -$24-0914 

GEORGIA .. 1 
ATLANTA, GEORGIA 0310 

ILLINOIS t CHAMPAI N, ILLIN S 6182 405 Eas Unive 'ty St 
Tel. 403 6a -2232 2,56 -6400 

DOITON, 0419 1507 -09 eet Tel. -841 -4444 
SKOKI ILLIN IS . ,t Brown Tel < 2- 675 -0230 

INDIAN DIA POLI', INDIAN 460 112 Wes St. Clai St = -e 7-632-3493 
KENTUCKY LOUIS ILLE, ENTUCKY 4020 2244 Tay r = 'oa C2 452 -1191 

LOUISIANA SHREVEPORT, LOUISIA A 711C4 n A =nu9 18- 221 -3027 

MARYLAND BALTIMOF , . RYLAN 2121E ..._ 5 Reiste -town 'd., 01.358 -1186 
MASSACHUSETTS SPRINOFI 

MISSOURI 
SSA USETT' 01108 405 Dickinsn St re 3 -788 -8206 

MISSOURI ST. tCUIS. MISSOURI 9577 Pale venue _ 14-429-0633 
NEVADA LAS VEG NEVADA, 102 02- 384 -4235 

NEW JERSEY TRENTON. W JER Y 08638 11:9 Pennsyl ania A 609 -393 -0999 
JERSEY CI SEY 073 7 54 49 Tonn= e Ave. 1 I. 201-792-3730 

NEW YORK HESTER, W Y'K 14615 3 _ enue . el. 716-647-9180 
NORTH CAROLINA G ENS R0, CA I A 27401 _ _ 2914 Eas Ma Tel. 919- 273 -6276 
OHIO Clt5ç1N OHIO 4 T 7450 Vi Str : .. Tel. 513 -821 -5080 

CLEVELAND. 10 44109 4525 Perl Ro. . Tel. 216 -741 -2314 

OREGON PORTLAND, 0 ON 97210 1732 N.W. 251h Avenue, .- 1 Tel. 503- 222 -9059 

PENNSYLVANIA PITTSBURGH, PE SYLVANIA 15209 515 Grant A el. 412 -821 -4004 

TENNESSEE MEMPHIS, TENNE SEE 38111 158 Barr / venue I. 901 -458 -2355 

TEXAS DALLAS, TEXAS 75218 1 40 =nd Road T . 214-327-8413 
VIRGINIA NORFOLK, VIRGINIA 23513 32 - Sa tos Street T'. 804 -855 -2518 

CANADA ST. LAURENT, QUEBEC; CALGARY, ALBERTA . 

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

( trrlc 22 on reader servier reim 



new so timely 

Optical video recording system 
for commercial TV 

The system, demonstrated by RCA for 
the first time at the National Association of 
Broadcasters convention in Chicago last 
March, can store up to 10,000 high -quality 
still pictures in full color on a 12 -inch disc. 
It records and transmits pictures directly 
from and through electronic equipment 
already available in the studio. 

DEVELOPMENTAL VIDEO RECORDING SYS- 
TEM Is capable of storing 10,000 TV pictures on 
a 1 -Inch band of the disc. The disc Is about to 
be loaded Into the system by Lee Hedlund, RCA 
project engineer. 

Lasers focused to a very fine spot are 
used for recording and playback. To 
record, a set spots 1- micron wide and 0.5- 
micron long are made in a single circular 
track. Separation between tracks is 2.5 
microns. Each track contains one picture 
(two fields). The disc revolves at 1800 
revolutions per minute. 

At present, recording is limited to 
10,000 tracks, covering one inch of the 
disc. RCA expects to increase that 
number to at least 20,000. 

To play back, a laser beam is focused 
on the desired track. The reflected light 
strikes a photodiode detector, converting 
it to an electronic video signal that is 
processed in the usual way. 

Selection of pictures is automatic. Each 
picture has an identifying number that 
appears on the record and in a computer 
memory. The operator types the title of the 
picture into the computer, which searches 
the memory and finds the identifying 
number. lt then directs the playback laser 
beam to the approximate position of the 
track. A fine -search control unit, using a 
small mirror in the optical path, reads the 
numbers of the tracks and locates the 
correct one. 

The operator can ask the computer to 
display up to 400 pictures in any desired 

sequence. Or, the pictures can be prepro- 
grammed in groups and the operator need 
type in only the title of the group to have 
the slides presented in proper sequence. 

The equipment demonstrated covered 
only still pictures, but the technology can 
also record motion. RCA believes that "lt 
is conceivable that some years in the 
future a TV station might broadcast an 
entire day's program from disc record- 
ings." 

Newest digital wristwatch will also 
carry a message 

A new five -function digital electronic 
watch module introduced by Hughes will 
carry a pre -programmed message of up to 
four five -letter words, in addition to the 
usual readout of month, date, hour, 
minute and second. The fixed message is 
programmed onto the MOS chip that 
controls the watch readout in a separate 
masking stage during manufacture. Five 
9- segment LED's provide an alphanu- 
meric readout of up to five letters per 
word. The words are read out sequen- 
tially. 

Fixed phrases to be offered include 
common messages of greeting, affection, 
etc., expected to be in demand (see 
photo). In addition, custom modules with 
special commercial, advertising, or politi- 
cal slogans will be offered to businesses. 
For orders of 1,000 or more, no extra 
charge will be levied for the special 
phrase. For smaller orders, a masking 
charge will be added to the price of the 
module. 

Although Hughes Aircraft Company's 
solid -state division does not market a 
watch to consumers under its own name, 
it is the leading supplier of the solid -state 

NEWEST ELECTRONIC DIGITAL WATCH car- 
ries a greeting or message in addition to 
reading out time and date. Four words of five or 
fewer letters are spelled out sequentially. 

modules to name -brand and private -label 
watch companies. 

Add another 44,600 miles to your 
next long- distance call! 

Latest of the communications satellites 
to go into orbit, Comstar, was launched 
May 6. In synchronous orbit 22,300 miles 
above the earth, it is the first of four 
satellites in a domestic communications 
system built for Comsat General Corpora- 
tion by Hughes Aircraft Co. at a total cost 
of $65.9 million. The system will consist of 
two primary satellites and a third to serve 
as backup. The fourth will be held on the 
ground as a spare. The satellites are 
expected to have a life of seven years. 

CONSTAR SATELLITE, shown in final checking 
stage at Hughes Aircraft, will be used by AT &T 
and GTE Satellite Corp. to supply telephone 
service to all 50 states and Puerto Rico. The 
rectangular reflectors provide a technique for 
using the same frequency twice. 

The system is designed to enable trans- 
missions to and from all 50 states and 
Puerto Rico. lt will be used jointly by AT &T 
(American Telephone & Telegraph Corp.) 
and GTE General Corp. The satellites will 
work from and to seven earth stations, 
four owned by AT &T and three by GTE 
Satellite Corp. Cost of the ground stations 
is about $77 million. 

Dominant feature of the Comstar satel- 
lite is a pair of rectangular reflectors with 
filter screens for horizontal and vertical 
polarization of the microwave signals. 
Such polarization permits using the same 
frequency twice, thus doubling the effec- 
tive capacity of the transmitting system 
while conserving the frequency spec- 
trum. 

continued on page 12 
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Super Kits 
Vaco means value and variety. 

Like our Super Kits. Available in three models. The 
99500 Kit offers 20 top quality tools: pliers, cutters, 
wrenches, screwdrivers, nutdrivers and more. The 99000 
has 13 screwdrivers and nutdrivers -all interchangeable! 
And the 99903 is a complete hex key servi :e kit for 
assembly, production or service work. All come in handy 
roll -up pouches and all are professional quality- uncon- 
ditionally guaranteed. 

You'll find these and all the other fine Vaco tools in our 
exciting new 64-page Bicentennial Catalog! FREE for the 
asking. Just write: 

Vaco Products Co., 510 N. Dearborn St., Chicago, Illinois 
60610. 

64 colorful pages with 
the complete Vaco selection. 

catalog 
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Learn to service Communications/CB 
equipment at home...with 

'S COMPLETE NRI 
COMMUNICATIONS COURSE 
Learn design, installation and maintenance of 
commercial, amateur, or CB communications 
equipment. 
The field of communications is bursting out all 
over. In Citizens Band alone, class D licenses 
grew from 1 to over 2.6 million in 1975, and the 
FCC projects about 15 million CB'ers in the U.S. 
by 1979. That means a lot of service and 
maintenance jobs ... and NRI can train you at 
home to fill one of those openings. NRI's 
Complete Communications Course covers all 
types of two -way 
radio equipment 
(including CB), 
AM and FM 

Transmission and Reception, 
Television Broadcasting, 
Microwave Systems, 
Radar Principles, 
Marine Electronics, 
Mobile Communica- 
tions, and Aircraft Electronics. 
The course will also qualify you for 
a First Class Radio Telephone Commercial FCC 
License or you get your tuition back. 

Learn on your own 400 -channel digitally - 
synthesized VHF transceiver. 
You will learn to service all types of communi- 
cation equipment, with the one unit that is 
designed mechanically and electronically to train 
you for CB, Commercial and Amateur communi- 
cations: a digitally - synthesized 400 - channel VHF 
transceiver and AC power supply. This 2 -meter 
unit gives you "Power -On" training. Then we 
help you get your FCC Amateur License with 

special instruction so you can go on the air. 
The complete course includes 48 lessons, 9 

special reference texts, and 10 training kits. 
Included are: your own electronics Discovery Lab, 
Antenna Applications Lab, CMOS Frequency 
Counter, and an Optical Transmission System. 
You'll learn at home, progressing at your own 
speed, to your FCC license and into the 
communications field of your choice. 

NEW CB SPECIALIST 
COURSE NOW OFFERED 

NRI now offers a special course in CB Servicing. 
You get 37 lessons. 8 reference texts, your own 
CB Transceiver, AC power supply and multi - 
meter ... for hands -on training. Also included 
are 14 coaching units to make it easy to get 
your commercial radio telephone FCC license - 
enabling you to test, install, and service com- 
munications equipment. 



NRI offers you five TV /Audio 
Servicing Courses 
NRI can train you at home to service TV 
equipment and audio systems. You can 

choose from 5 
courses, starting 
with a 48- lesson 
basic course, up 
to a Master Color 
TV /Audio Course, 
complete with 
designed -for- 
learning 25" diago- 

nal solid state color TV and a 4- speaker SQ'° 
Quadraphonic Audio System. NRI gives you 
both TV and Audio servicing for hundreds of 
dollars less than the two courses as offered by 
another home study school. 

All courses are available with low down payment 
and convenient monthly payments. All courses 
provide professional tools and "Power -On" 
equipment along with NRI kits engineered for 
training. With the Master Course, for instance, you 
build your own 5" wide -band triggered sweep solid 
state oscilloscope, digital color TV pattern 
generator, CMOS digital frequency counter, and 
NRI electronics Discovery Lab. ' "Trademark of CBS Inc. 

NRI's complete computer electronics course 
gives you real digital training. 
Digital electronics is the career area of the future ... and the 
best way to learn is with NRI's Complete Computer Elec- 
tronics Course. NRI's programmable digital computer goes 
far beyond any "logic trainer" in preparing you to 
become a computer or digital technician. With the IC's 
in its new Memory Kit, you get the only home training 
in machine language programming ... experience 
essential to trouble shooting digital computers. And 
the NRI programmable computer is just one of ten 
kits you receive, including a TVOM and NRI's 
exclusive electronics lab. It's the quickest and best 
way to learn digital logic and computer operation. 

You pay less for NRI training and you get more 
for your money. 
NRI employs no salesmen, pays no commissions. 
We pass the savings on to you in reduced tuitions 
and extras in the way of professional equipment, 
testing instruments, etc. You can pay more, but 
you can't get better training. 

More than one million students have enrolled 
with NRI in 62 years. 
Mail the insert card and discover for yourself why 
NRI is the recognized leader in home training. No 

salesman will call. Do it today and get started on 
that new career. 

APPROVED UNDER GI BILL 
if taken for career purposs Cwck box on card for details 

NRI_. 
r, McGraw -Hill Continuing Education Center 

t-,l 
li 

3939 Wisconsin Avenue, 
n Washington, J.C. 20016 
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Audio via infrared helps hard -of- 
hearing children 

Infrared transmission has been used by 
the entertainment industry to power 
remote loudspreakers in multiple- speaker 
systems. It is now being used by Siemens 
in a new type of speech- hearing training 
equipment for hard -of- hearing children. 

In a new two -channel system now being 
tested, the audio signals are modulated 
on two separate carrier frequencies of 200 
and 280 kHz. The transmitter is contained 
in the instructor's desk, from where the 
energy is transmitted by cable to four 
radiators in the corners of the room. 
These contain 12 infrared transmission 
diodes each. The energy is great enough 
to "illuminate" classrooms 30 feet square 
or larger. Transmitting power is 10 watts. 
Only about 5 percent of this, or 500 milli - 
watts, is delivered as optical output. 

The children wear headphones and 
carry a receiving set that picks up the 
optical signals at any point in the room. 
Depending on the child's hearing defi- 
ciency, the right and left channels can be 
set individually. By throwing a switch, the 
receiver becomes a high -quality stereo 
hearing aid with which the children can 
communicate with each other in the class- 
room or schoolyard. The large frequency 
spacing of 80 kHz between channels 
allows high reproduction quality from 50 
to 15,000 Hz. 

The great advantage of this technique 
over magnetic induction wireless or other 
systems is that the infrared radiation is 
absorbed by walls and doors, and thus 

NEW INFRARED TRANSMISSION SYSTEM for 
teaching hard -of- hearing children uses re- 
ceivers almost identical in appearance to the 
ones used In older induction systems. The 
difference Is that none of the Infrared energy 
gets out of the room, making it possible to use 
similar systems In all the rooms of a large 
school. 

does not extend beyond the room in 
which the transmitter is situated. This 
makes it possible to use it in all the rooms 
of a large school, absolutely without inter- 

ference. Each room has its own transmit- 
ter; the students carry their receivers from 
room to room throughout the building and 
can use them practically from primary 
school to matriculation. 

Lasers could revolutionize internal 
combustion engines 

A laser engine similar to an ordinary 
internal combustion engine (which could 
in fact be made from a piston -type gas 
engine by a few modifications) can 
operate at twice the efficiency of today's 
engines. This new engine was described 
in the May, 1976, issue of Applied Optics 
by Drs. Max Garbuny and Martin Pecher- 
sky of Westinghouse Research Laborato- 
ries. While the article describes tech- 
niques that are largely far in the future, 
practical work is being done on the 
project under a NASA -Ames contract, and 
at least one low -power laser engine has 
been tested. 

The "fuel" in this system would be a 
simple laser beam, while the cylinders 
would contain a recyclable gas that is 
heated by the laser beam to expand and 
drive the pistons. The exhausted gas is 
discharged into a heat exchanger (what 
steam -engine people would call a "con- 
denser") to cool, then returned via the 
intake valve to be used over again. 

Most important modification of present 
engines is a window that is transparent to 
infrared light, to permit the laser beam to 
be focused in the cylinder. The gas would 
be a type similar to helium, to which a 
small quantity of gas that absorbs the 
laser discharge is added. An example 
would be carbon monoxide (CO) gas, 
working with a carbon monoxide laser. 
(Most of the experimental work to date 
has been with a CO2 (carbon dioxide) 
laser and CO2 gas.) 

A laser beam focused through the 
window to a point near the center of the 
gas in the cylinder will excite the absorb- 
ing gas, raising temperature of the gas 
mixture at the focal point to nearly 
10,000 C. This will cause the gas to 
expand more rapidly than is possible in a 
conventional internal combustion engine. 
Since the highest temperature would be at 
the center of the gas column in the 
cylinder and would drop off rapidly from 
that point, temperatures at the cylinder 
walls and piston face are in a range the 
metal could tolerate. 

An interesting possibility arises from the 
fact that the beam -producing apparatus 
need not be connected to the rest of the 
equipment -the engine could be remotely 
powered. The only limiting factors are the 
necessity of directing the beam accurately 
through the cylinder window, and the 
absorption of the air through which the 
beam passes. 
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ay we send you your choice of three of the prac- 
tical. tical. time -and -money -saving books on these 

pages as part of an unusual offer of a Trial Mem- 
bership in Electronics Book Club? 

Here are quality hardbound volumes. each 
especially designed to help you increase your know - 
how. earning power. and enjoyment of electronics. 

These handsome. hardbound books are indicative 
of the many other fine offerings made to Members 
.,important books to read and keep...volumes with 

your specialized interest in mind. 
Whatever your interest in electronics -radio and 

TV servicing. audio and hi -fi. industrial electronics. 
communications. broadcasting. electronics as a hob- 
by -you will find Electronics Book Club will help you 
get the job you want. keep it. improve it or make your 
leisure hours more enjoyable. With the Club providing 
you with top quality books. you may broaden your 
knowledge and skills to build your income and in- 
crease your enjoyment of electronics too. 

This Special Offer is just a sample of the help and 
generous savings the Club offers you For here is a 

Facts About Club Membership 

The 3 Introductory books of your choice carry publishers 'eta, 

prices of up IO $58 70 They are yours for only 99s each 1 iglu,. 

postage and handling) win your Trial Membership 
EXTRA BONUSI n you act now and send remltlance will Mem 

bersmp Application. we will pay all shipping and handling on your In- 

troductory books. and you will also recerve the $4 95 paperback 
took. - Dictionary of Electronics, grvmg you a total value of up to 

563 65 
You will receive the Club News describag the current $electron. 

Alternates and other offerings. every 4 weeks (13 times a year) 
n you want the Selection. do naming. d veil be sent to you 

automatically h you do not wish to receree the Selection. or If you 

want to order one of me many Mernates offered. you simply give in- 

structions on the reply form and in the envelope) provided, and re 

turn n to IS by the dale specded ThIS dale allows you at least 10 

days In which to return the form It because Of ate mail delivery, you 
do not have 10 days to make a decrsan and so receive an unwanted 

Selection. you may return It al Club expense 
Personal service for your account -no computers used, 

To complete your Trial Membership. yOu need buy only tour addi- 

tional monthly selections or alternates during the next 12 months 

You may cancel your Membership any time after you purchase these 
tour books 

All books -including me Introductory Offer -are luny returnable 

after 10 days II you re not completely satisfied 
All books are offered at lw Member prices plus a snail postage 

and handling charge Prepaid orders shipped postpaid 
Continuing Bawls n you continue after this Ttial Membership. yOu 

will earn a Dividend Certicate for every book you purchase Three 

Certifcates plus payment of the nominal sum Of S1 99. will entitle 
you to a valuable Book Dividend 01 your choice winch you may 

choose from a lost provided Members 
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Club devoted exclusively to seeking out only those 
titles of direct interest to you. Members are annually 
offered over 50 authoritative books on all phases of 
electronics. 

This extraordinary offer is intended to prove to 
you. through your own experience. that these very real 
advantages can be yours...that it is possible to keep up 
with the literature published in your areas of in- 
terest...and to save substantially while so doing. As 
part of your Trial Membership. you need purchase as 
few as tour books during the coming 12 months. You 
would probably buy at least this many 
anyway...without the savings offered through Club 
Membership. 

To start your Membership on these attractive 
terms. simply fill out and mail the coupon today. You 
will receive the books of your choice for 10-day inspec- 
tion. YOU NEED SEND NO MONEY' If you are not 
delighted, return them within 10 days and your Trial 
Membership will be cancelled without cost or obliga- 
tion. 
ELECTRONICS ROOK CLUB P 0 Box 10. Blue Ridge Summd Pa 17214 ri__i_1.m. 

I ELECTRONICS BOOK CLUB 
P.O. Boo 10 
Blue Ridge Summit. Pa.. 17214 

Please send Me 3 books circled below and invoice me. 

My remittance is enclosed. Send me the 3 books circled pits 
"Dictionary of Electronics." 

Please open my Toal Membership in ELECTRONICS BOOK CLUB 

as I have Indicated above I understand the cost of the books I have 

selected Is only 990 each. plus a small shipping charge It not de- 

lighted. I may return the books within 10 days and owe nothing. 
and have my Trial Membership cancelled I agree to purchase at 

least four addnlonal books during the next 12 months. after which 

I may cancel my membership at any time 
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letters 
COMPUTER CLUB 

A number of my associates in the 
computer industry and I are forming a 
Rhode Island computer hobbyist club. 
Several members are already building 
their own systems, including two Altairs 
and two micros based on the MCS -6502, 
and an assembler is being written in 
Fortran to assemble MCS -6502 machine 
language programs. 

If any of your readers are interested in 
either joining our club or in exchanging 
programs and experience with the MCS - 
6502 they may contact me at the following 
address; 

Rhode Island Computer Hobbyist 
Club 
16 Grinnell Street 
Jamestown, RI 02835 

ROGER C. GARRETT 
Jamestown, RI 

TI MEMORY 
I own a Texas Instruments SR -51 

calculator, and I must rebut the claims 
made by Thomas S. Cox in the July "Let- 
ters" column regarding hidden memory 

capabilities in TI calculators. 
It is true that if you press STO X, you 

can press RCL X and recall that data, but 
reader Cox failed to realize that the same 
data is also entered in two or three other 
registers. For example, if you store data in 
"memory 6" by pressing STO 6, you'll find 
that you can recall that data by pressing 
RCL 3, RCL 4, RCL 5, or RCL 6. 
Obviously, this is no good! 

The table below shows the memory 
arrangement of the SR -51: 

RCL 
1 2 3 4 5 6 7 8 9 0 

STO 1 x 
2 x 

x 

x 
x 

x 
3 x x x x 
4 x x x x 
5 x x x x 
6 
7 x 

8 x 

9 x 

0 x 

x x x x 
x 

x 
x 

x 

x 
x 

x 

x 

Alas, TI did not let their "super" 

calculators get out of the shop with any 
greater memory capacity than adver- 
tised. 
ERIC G. LEMMON 
Vandenberg AFB, CA 

VASCAR WARNING 
In the June issue, the "New Products" 

section features a device called a Sentu- 
rion, and says: "It detects and gives early 
warning of all modern traffic control radar 
systems, including the "Speed Gun" and 
VASCAR moving radar systems." This is 
flatly untrue, and your readers should be 
so advised. 

The VASCAR system is not a radar 
device. It is a passive system and does not 
emit any signal to be detected. In opera- 
tion, the operator enters the distance 
between any two points, either manually 
or by driving between them in his patrol 
car. He then activates the device when a 
suspect car passes (that is, is seen to 
pass) one of the points, and again when 
the suspect car is seen to pass the other 
point. The VASCAR device reads out the 

continued on page 16 

How to stock 300 instead of 112,000. All it 
takes is RCA's "Top of the Line" SK Series 
1976 Replacement Guide. Our most 
comprehensive list to date of transistors, 
rectifiers, thyristors and integrated cir- 
cuits - 300 RCA types to replace 112,000 
in entertainment or industrial equipment. 
Excellent Product. Excellent Catalog. As 
a product, RCA SK replacement semicon- 
ductors measure up to strict AQL stand- 
ards. As a catalog, our 1976 Replacement 
Guide is a thorough, accurate informa- 
tional source, representing thousands of 
engineering man -hours. 
Get the "top of the line" now. With RCA's 
SK Series and RCA's SK Replacement 
Guide. Contact your RCA Distributor. Or 
send $1.00 (check or money order) to 
RCA Distributor and Special Products 
Division, P.O. Box 85, Runnemede, 
N.J. 08078. 

ft cJ SK Replacement 
Semiconductors 
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Get total performance 
from your transceiver 
with a Royce antenna! 

Total performance is what Royce 
offers you. And, who would know 
better than we how vital it is to 
match transceiver quality and an- 
tenna quality? 

We have a lot at stake. As our 
reputation as innovators in person- 
al communications grows, we simply 
cannot afford to put the Royce name 
on any antenna that does not meet 
the highest standards. 

That is why Royce settles for 
nothing less than highest quality 
cables ...precision coil winding... 
the use of brass on nearly every 
fitting and piece of hardware... 
chrome plating over brass ...stain- 
less steel whips. 

We make sure your Royce anten- 
na gets to you factory- fresh, too. It's 
blister packed, and shipped in an 
individual corrugated carton. 

In that carton you will find com- 
plete installation instructions in a 

comprehensive booklet that tells 
you why proper antenna installa- 
tion is so important. 

Go all the way, and get total per- 
formance by matching the quality 
of your CB with the quality of a 
Royce antenna! 

We offer the complete line -bum- 
per mount, body mount, rooftop or 
deck models, trunk lip, magnet 
mount, gutter mount, or California 
mirror mount. Stainless steel or 
fiberglass. 

Write for complete details. 

Follow the new leader! ioyce 
Royce Electronics Corporatior 
1746 Levee Road 
North Kansas City, Mo. 64116 
Call: (816) 842 -7505 Telex: 426 -145 
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average speed of the suspect car by a 

simple distance /time comparison. 
If the false claim was made by the 

manufacturer, they would appear to be 
guilty of false advertising. In any event, 
one false claim tends to diminish the 
credibility of the others. Please advise 
your readers that neither Senturion, nor 
any other radar detector, will provide 
warning of a VASCAR device. 
ROY B. SCHERER 
Richmond, VA 

1984? 
I wrote you a letter a couple of years 

ago congratulating you upon your no- 

pussyfooting- around publication of con- 
struction projects for direct cornection to 
telephone lines. We are all glad to see that 
your position is gradually being vindicated 
by the highest courts in the land. I congra- 
tulate you also on your boldness in going 
ahead with publication of direct- connec- 
tion video construction projects, and I am 
confident that you will be vindicated in 
this also by relaxing or removal of present 
excessively restrictive regulations. 

However, I was only recently made 
aware of an interesting by- product of such 
activities. The occasion resulted from my 
having subscribed to the magazine Tele- 
tronics (which had been advertised in the 
classified section of Radio -Electronics), 
the purpose of which was to reveal all the 
mysteries of how Ma Bell operated. I really 

Could 
the ultimate system 

be all Crown ? 

It depends on how you define 
"ultimate." But Crown 
may be the only top - 
quality, state -of- the -art 
manufacturer whose 
components could build 
a complete, ultimate 
hi -fi system. 

For instance: A 
CX -824 tape deck. world - 
renowned for reliable 
performance. Connected to an 
IC -150A pre -amp. With the signal 
amplified by a DC -300A power 
amp, proved in many thousands 
of hours of professional use. Out- 
put controlled. monitored and switched 
by an 0C-150A. Possibly a VFX -2 for persona 
control of crossover points. And sound faithfully 
reproduced by ES -212 electrostatic speakers. 

All Crown. We think that system would be 
somebody's ultimate. Certainly ours. Maybe yours. 

Your own system, ultimate or not, might include one of the 
Crown product alternatives. The D -150A and D -60 amps offer 
the same low distortion as the DC -300A, with less power. All 
Crown recorders have the same quality sound, but you select 
the transport, electronics, accessories, heads or tracks you need. 

For fast information, till out the coupon below and send it 
directly to Crown. Or circle the number below. Or visit your 
Crown dealer, ultimately. 

Send me information on 
Fast playback coupon 

When listening becomes an art, 

amplifiers 

recorders control centers everything 

Name 

Address crown City 

State Zip 
Box 1000, Elkhart IN 46514 RE6 

Circle 43 on reader service card 

did not have a very clear idea of what I 

was subscribing to, but as the issues 
finally did start arriving I was mildly inter- 
ested and often amused at the material 
they carried, particularly by what I thought 
was their paranoid conviction that the 
Phone Co. was after them. 

Two weeks ago I received this nasty 
threatening letter from the "Security 
Office" of the Pacific Telephone and Tele- 
graph Company, and it appears that not 
only did PT &T succeed in putting Tele- 
tronics out of business, but that they were 
actually able to confiscate their mailing 
lists. Now it is I who am feeling paranoid - 
I'll bet PT &T sends copies of that sub- 
scriber list to every regional telephone 
company in America! 

I am enclosing a copy of the PT &T 
missive. It would appear to me to be 
saying that dissemination or mere posses- 
sion of information which COULD BE 
USED for disapproved purposes is a crim- 
inal offense -hence their urging that 
copies of Teletronics magazine be de- 
stroyed. I am committed to the position 
that CURIOSITY ALONE is sufficient 
"need to know," and that it is a funda- 
mental freedom that criminality must be 
judged by what an individual DOES, not 
upon the knowledge which he has 
acquired or what he COULD do with it. 
CHARLES D. GEILKER 
Assoc. Prof. of Physics 
William Jewell College 
Liberty, MO 

Dear Telephone User: 
On March 25, 1976, the Superior Court 

of California, County of Los Angeles, 
entered an injunction in favor of The 
Pacific Telephone and Telegraph Compa- 
ny and against Teletronics Company of 
America, and others. Your name ap- 
peared on a list (provided under Court 
order) of subscribers, or potential sub- 
scribers, to material previously published 
and distributed by Teletronics Company 
of America. Accordingly, for your protec- 
tion and benefit, you are hereby given the 
following notice: 

IT IS A VIOLATION OF STATE AND 
FEDERAL LAW TO USE ANY INSTRU- 
MENT, DEVICE OR SCHEME TO OBTAIN 
ANY TELEPHONE SERVICE WITHOUT 
PAYMENT OF THE LAWFUL CHARGES 
THEREFOR. IT IS ALSO A CRIME TO 
PROVIDE INFORMATION TO ANY PER- 
SON WHICH IS USEFUL FOR SUCH 
PURPOSE. IN MANY STATES, THE POS- 
SESSION OF OR DISSEMINATION OF 
PLANS OR INSTRUCTIONS FOR SUCH 
DEVICES IS A CRIMINAL OFFENSE. 

VIOLATIONS OF THESE LAWS ARE 
VIGOROUSLY INVESTIGATED AND PRO- 
SECUTED. ACCORDINGLY, YOU ARE 
URGED TO DESTROY ANY AND ALL 
WRITTEN MATERIAL OR DEVICE YOU 
MAY HAVE WHICH MAY VIOLATE ANY 
OF THESE LAWS. 

THIS STATEMENT IS BEING SENT TO 
YOU BY ORDER OF THE SUPERIOR 
COURT OF CALIFORNIA, COUNTY OF 
LOS ANGELES. 

The Pacific Telephone 
and Telegraph Company 

I'm in a state of shock. For the first time in 
my life I don't know what to say, except to 
ask: Is 1984 8 -years away?-Editor 



A Replacement is an Improvement 
with 
Amperex RF Communications Components 

RF Power Tubes, 
RF Power Transistors, 
Small Transmitting Tubes, 
Microwave Triodes, 
Silicon Rectifier Stacks, 
Vacuum Capacitors, 
Industrial Receiving Tubes. 

For complete information on 
Amperex Replacement Tubes 
and Components for 
- RF Communications Transmitters 

Radio & TV Broadcast Equipment 
Industrial Power Supplies & Oscillators 

- Microwave Ovens & Commercial Radar Equipment 
Scientific Instruments... 

contact bob NoMs. Distributor Sales Operation. 
Amperex Electronic Corporation, Hicksville. New York 11802 

Telephone: 516-931.6210. 

Amperex 
TOMORROW'S.THINKING IN TODAY S PRODJCTS 

A NORTH AMERICAN PHILIPS COMPANY 

Circle l on reader service card 



THE NEW FREE 
HEATHKIT 
CATALOG 

Send for yours 
TODAY! 

NEW! SSB /CW Receiver covers 80 -10 meter Ama- 
teur radio bands. Excellent sensitivity and selectiv- 
ity, all solid- state, built in AC power supply with 
input for external battery operation. LSB, USB and 
CW operation. The HR -1680 is an outstanding addi- 
tion to ANY station, for only $19995 

NEW! A CRT Tester /Rejuvenator that really 
works! Whether you're a TV service professional, or 
a hobbyist working on your own sets, the IT -5230 can 
really do the job! Tests, cleans and rejuvenates vir- 
tually all CRT's, color or black and white, including 
the new IN -LINE GUN types. Performs as well as 
units costing much more, for only $8995 
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NEW! Tri -Output Power Supply. Perfect for exper- 
iments, design and service! The IP -2718 has fixed 
5 -volt and two variable 0-20 volt VDC outputs that 
can be connected in any combination; and the two 
20 -volt outputs can be tracked. Full- featured, with 
front panel meter, rugged bench -type case, univer- 
sal binding posts. Real power supply versatility for 
only $7995 



Over 400 fun-to-build, 
money - saving 
electronic kits! 

PPIPP 

Every Heathkit r 
combines kit econr 

easy "buildabr.. 
top performance. So you get real va. 

and fine equipment, plus do- it- yourself 
pride and satisfaction. See what you can 

build better - order your FREE catalog today! 
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Digital Electronics Individual Learning Program. 
A self -learning program for anyone who is into digi- 
tal techniques. Digital fundamentals, circuit design, 
microprocessor theory, lots more, brought to you in 
easy, efficient programmed learning form - using 
a 2- volume text, records, a low -cost electronic train- 
er and experimenter parts. Learn the latest for just 
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: 
Digital Clocks and Weather In- 
strumerts i icluding NEW Floor 
and Shelf Clocks with synthe- 
sized Electtonic Chimes. 
Marine Eqtipment including a 

NEW Chart Recording Depth 
Sounder. 
NEW HouEewide Electronic 
Furnace/Pir- Conditioner Air 
Cleaner. 
Stereo and 4- Channel Equip- 
ment including three NEW 
high -performance Speaker 
Systems.. 
Also Co or -V, R/C Gear, Ama- 
teur Racio Equipment, Smoke/ 
Fire DEtector, Test Instru- 
ments, r'lOF E. 

$10995 

Prices and Specifications 
subject to change 
without notice. 

Heath Company, 
Dept. 20 -21 
Benton Harbor, 
Michigan 49022 -MI---- IN III HEATH 

MAIL COUPON TODAY! 

Heath Company, Dept. 20.21 
Benton Harbor, Michigan 49022 

Please send me my FREE Heathkit Catalog. I am not on your mailing list. 

Name 

Address 

City 

Schlumberger 

State 

Zip 

GXJ25 

i 

-- ----- - - - -- 
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IMSAI 8080. 
A commercial 
yet personally 
affordable 
computer. 

k0,4 

IMSAI SOSO 

If you thought you could never afford 
a computer at home, think again. The 
IMSAI 8080 is built for rugged industrial 
performance.Yet its prices are competitive 
with Altair's hobbyist kit. Fully assembled, 
the 8080 is $931. Unassembled, it's $599. 

The IMSAI 8080 is made for 
commercial users, and it looks it. Inside 
and out. The cabinet is attractive, heavy 
gauge aluminum. The heavy duty lucite 
front panel has an extra 8 program 
controlled LED's. It plugs directly into 
the Mother Board without a wire harness. 
And rugged commercial grade paddle 
switches are backed up by reliable 
debouncing circuits. 

The system is optionally ex- 
pandable to a substantial system with 
22 slots in a single printed circuit board. 
And the durable card cage is made of 
commercial -grade anodized aluminum. 

The IMSAI 8080 power supply 
produces a true 28 amp current, enough 
to power a full system. You can expand 
to a powerful system with 64K of software 
protectable memory plus an intelligent 
floppy disk controller. You can add an 
audio tape cassette input device, a 
printer plus a video terminal and a 
teletype. And these peripherals will 
function with an 8 -level priority interrupt 
system. BASIC software is available in 
4K, 8K and 12K. 

Get a complete illustrated 
brochure describing the IMSAI 8080, 
options, peripherals, software, prices 
and specifications. Send one dollar to 
cover handling to IMS. The IMSAI 8080. 
From the same technology that developed 
the HYPERCUBE Computer architecture 
and Intelligent Disk systems. 

Dealer inquiries invited. 

MS Associates, Inc. 
4860 Wicks Boulevard 

San Leandro, CA 94577 
(415) 483-2093 Dept. RE -9 

iiUl1PLITEFÌ KARNER 
Substituting microcomputer 
software for hardware 

JOHN TITUS, PETER RONY, and 
DAVID LARSEN * 

A READER W110 FOLLOWS THE CFRRIN T 1.11 ERA - 

ture on microcomputers will frequently 
encounter phrases such as "hardware, soft- 
ware tradeoffs" or "substitution of software 
for hardware." These phrases are strongly 
indicative of anticipated applications for 
microcomputers in the near future and do 
much to explain why industry is so excited 
about them. In this month's column. we 
would like to discuss how it is possible to 
"substitute" microcomputer software for 
hardware. 

Let us first recall the definitions for sofr- 
H'are and hardware: 

hardware -The mechanical, mag- 
netic, electronic, electrome- 
chanical, and electrical devices 
from which a system is fab- 
ricated. 

software -The programs and rou- 
tines used to extend the capabil- 
ities of computers, such as com- 

SUBSTITUTED HARDWARE 
FUNCTION 

1. PULSER, 500 ns 

MONOSTABLE 

2. LOW DUTY-CYCLE 
CLOCK 1500 ns 
PULSES) 

3. OEBOUNCED PULSER, 
MONOSTABLE, LOGIC 
SWITCH 

4. VARIABLE DUTY-CYCLE 
CLOCK 

5. ONE BIT OF CONTROL 
INFORMATION FROM A 
MECHANICAL SWITCH 

6. EIGHT BITS OF CONTROL 
INFORMATION FROM A 
SET OF EIGHT MECHAN- 
ICAL SWITCHES 

hardware represents the specific devices that 
store. manipulate. receive or transmit digital 
information. The microcomputer itself is 
included in our definition of hardware. The 
purpose of this month's column can be 
simply stated as follows: 

Through skillful programming it is 

INTERRUPT 
INPUTS 

DO 
TO 

07 

BOBO 
MICROCOMPUTER 

PROGRAM 

FIG I 

B BIT c(=> BIDIRECTIONAL 
OATH BUS 

256 INPUT 
DEVICE SELECT PULSES 

256 OUTPUT 
DEVICE SELECT PULSES 

possible to substitute machine -level 
routines and subroutines for specif- 
ic hardware devices that store, 

TABLE 1- SUBSTITUTION OF HARDWARE BY 
SOFTWARE. 

NEW HARDWARE CIRCUIT 

DS 0 

OS 1 

DS 2 

DS 3 

OS 4 

DS 5 

SET 

7474 

CLEAR 

SET 

7474 

CLEAR 

DO- 
D 

7475 
DS6 

ENABLE 

D7 

00 

DS 7 

pilers, assemblers, narrators, 
routines and subroutines.' 

In our specific case, software represents the 
machine -language program that is stored 
within the memory of a microcomputer, and 

This article is reprinted courtesy of American 
Laboratories. Dr. Rony, Department of Chemical 
Engineering. and Mr. Larsen, Department of 
Chemistry, are with the Virginia Polytechnic 
Institute 8 State University. Mr. Titus is president 
of Tychon, Inc., a microcomputer consulting 
firm in Blacksburg, Virginia. 

CONTROL 
WORD 

Tlf1PlT 

SOFTWARE EMPLOYED 

OUT 0 

TIMING LOOP 

JMP 

OUT 2 

. TIMING LOOP 

OUT 3 

OUT 4 

TIMING LOOP 

OUT 5 

TIMING LOOP 

JMP 

MVI A CTRL 
OUT 6 

MVI A CTRL 
OUT 7 

manipulate, transmit, or receive 
digital information. This activity is 
called "the substitution of software 
for hardware." 

Typical Substitutions 
Typical hardware that is replaced includes 

knobs, buttons, pulsers, switches, logic 
switches, clocks, and small memories as well 
as TTL integrated circuits that perform 

(continued on page 24) 



"Learning to use a computer should be roughly equiva- 
lent to learning how to make spaghetti:' 

Personal Computing is the new people /computer 
magazine that understands this concept. We believe that 
if you are bright enough to: 

1. Brown '2 pound of hamburger in a large saucepan. 
Add celery, 1 clove crushed garlic . . . 

and etcetera, then you are probably bright enough to 

learn how to make practical use of your own, personal 
computer. You are probably bright enough to play games 
with it or make use of it for your own business or educa- 
tional purposes. 

Personal Computing looks at the computer as a 

handy, powerful mind tool. One that expands your ability 
to keep track of the many complicated aspects of 
a modern society. 

The first issue of Personal Computing includes the E 
following articles: 

1. Part one of Spaghetti BASIC. Easy to learn course 

on programming a microcomputer in the simplest of 
computer languages, BASIC. 

2. Ten Steps to Becoming a Computer Hobbyist. Tells 

you about the phenomena of this newest breed of elec- 

tronic tinkerer. And if you'd like to join the fun, we'll try 
to guide you in the right direction. 

3. The Equalizer. Zany feature by Nels Winkless Ill 
that views the personal computer as "the most powerful 
equalizer since the Colt 45 in the old frontier:' 

Personal Computing will provide educational articles 
on basic computer jargon, computer architecture, and 

computer programming. These articles will be written in 

easy to understand language for the beginner and they 
will serve as a reference for people already knowledge- 
able in the field. 

Another regular feature on Personal Computing will 
be a section on "Future Computing:' Also, each issue 
will include a poster sized, four color computer graphic. 

Personal Computing is a new kind of magazine, com- 
pletely different from existing hobbyist publications. 

Benwill Publishing, the publishers of Digital Design 
and Minicomputer News, invites you to take advantage 
of a special, charter subscription offer. For a limited time 
only, you can subscribe to the first year of Personal Com- 
puting for only $6. This includes a free copy of the initial, 
October -November kickoff issue, plus the six bi- monthly 
issues scheduled for 1977. 

To subscribe to Personal Computing, fill out this coupon-1 
and return it with your check to: 

personal Computing 
Benwill Publishing Corp., 167 Corey Road, Brookline, 
MA 02146, USA. 

NAME 

ADDRESS 

CITY _ STATE & ZIP 

Note: $6 special charter subscription rates apply to U.S. 

only. Mexico and Canada, $12 surface mail and $16 air- 
mail. Foreign airmail: $24. Charter rates increased $2 j 

after September, 1976. 



KOMPUTER KORNER 
(continued from page 22) 

digital functions such as debouncing, se- 
quencing, shifting, adding, subtracting, com- 
paring, and logic operations on multi -bit 
digital words. Hardware that is not usually 
replaced includes simple TTL IC's such as 
inverters, flip -flops, gates, latches, three -state 
buffers, and counters. 

Tradeoffs 
Figure 1 illustrates the basic "tools" that 

you would employ in the substitution of 
software for hardware, namely: 

1. Programming. 
2. The use of synchronized data 

appearing on the bidirectional 8- 

bit data bus, DO through D7. 
3. Input and output synchronizing 

pulses called device select 
pulses. 

4. Interrupts to the microcomput- 
er. 

In an 8080 -based microcomputer, you are 
able to generate 256 different input and 256 
different output synchronizing- pulses. If you 
need more pulses, you can always employ 
memory I/O techniques. You therefore have 
an unlimited number of synchronizing pulses 
with which to coordinate the behavior of 
almost any type of digital electronic circuit. 
As you substitute software for hardware, your 
main tradeoff will be speed of operation. It is 
useful to remember the following rules when 
doing this: 

handic 
Swedish -designed quality 

in cb accessories, too! 
2 

7 

1:V V 0 s 
, 

iv IP 
.,ilc 
II' r 

1) FS -1I7 Universal Tester - Issa power meter. SWR. a 
modulation meter. a Crystal condition tester, and a tore Ireq y 
plus 27MHz signal generator' Checks entire CB band 

2) SWR Bridge - Measures held strength 8 SWR Equipped with 
special Whip Antenna for checking SW conditions up to 13 on 50 
Ohm cable 

3) SP -1 Milne Watt Meter - Monitors output power 8 SWR for 
lop CB performance' 0-200W power range. 3.150MHz !reel 
range Dual scale 

4) LO -707 DC Converter- Converts 6V to 12v (DC to DC) 
for use with all transceivers. Compact Rugged. 

5) N=12 -SA AC Adapter- Converts 100VAC to 12VDC 12 Amp). 
Has variable control. electronic fuse 8 voll meter 

6) NN /HMT Handset Telephone- Handset telephone 8 holder 
with switch -over relay 8 cables For all hand is mobile 8 base 
units 

7) Polserpaek "Sleevro - Exclusive. portable power supply with 
stabilizer Converts hand is portables to mobile or base. 
Connects directly to 12VDC- Its A Battery Recharger. too' 

9) BK -305 "Powerpack "- Portable power supply Converts hand is s 3 -Ch mobile 8 006 Mini- Scanner into portables' 
Uses normal dry cells or rechargeable batfys 

9) Connectors- Modern design. space saving. quality products 
for lasting connections Use with cables. chassis 8 panel mounts. 
antennas. etc 

10) Battery "10- Pack"- Load into a l l h ; 
! l a i c portables and 

converted mobiles Features 10 Nickel Cadmium batteries, 
rechargeable more than 1000 times 

11) Speaker /Mkrophone- Use with handic 4 -Ch h 6 -Ch 
portables that convert for mobile 8 base use 

12) External Speaker- A wideran9e speaker design useful for 
cars. boats 8 indoors 

13) Crystals - o 003 ° -< freq'y tolerance 2'ßv limes better than FCC 
regulations' Assure high quality trouble -free performance 

14)Antennas- Slate -of- the -art design -B for portables. 
6 for mobiles including motor -driven retractables. 2 marine 

types. and 2 base models Noise suppressor kits also available 10 

háñdice- 
41, 

inc 

Hand¢ CBIadoos meted° mobile /base Nancelvers hand -0eld persona, 
14 portable CB Systems scanners win FM radio option antennas 

m,uopnones selec nve can and a toll ,me of eccessones 

Send For FREE Catalog! 

14560 N 60th Ave.. Kennedy Bldg.. Miami Lakes. Fla. 33014 (305) 558 -1522 
In Canada. Scotcomm Radio Inc., Chomedey. Laval. Quebec 

THE DEPENDABLE Ca FROM SWEDEN 
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In the substitution of software for 
hardware, the key tradeoff is speed 
of operation. The execution of any 
computer instruction takes time: 
the more instructions that are used, 
the longer it will take to execute 
them. 

This tradeoff is not as serious as it may 
seem. Present 8 -bit microcomputers are very 
fast, and future microcomputers will be at 
least ten times faster. The majority of existing 
electromechanical machines are slow by 
digital electronic standards. The human 
senses cannot participate in activities that 
require millisecond resolutions; i.e., in an 
input /output sense, we are very slow 
machines. 

Practical examples 
Table 1 summarizes some of the more 

commonly encountered situations where 
hardware such as debounced pulsers, 
switches, logic switches and clocks is replaced 
by simple wire connections, latches, flip -flops 
and inverters. We have provided abbreviated 
versions of the software required. The reader 
is referred to reference 2 for details on the 
generation of the OUT n pulses. where n is an 
octal number ranging between 0008 and 
377x. 

A "timing loop" is a short microcomputer 
subroutine that generates a precise time 
delay, typically greater than one hundred 
microseconds. As can be seen from the table, 
the replacement can be accomplished in most 
cases by the use of one or two different 
device -select pulses. A pair of OUT n instruc- 
tions that bracket a timing loop are sufficient, 
when applied to an SN7474 flip -flop. to 
produce a monostable pulse of precise time 
duration. The addition of a second timing 
loop and a jump instruction changes the 
output of the flip -flop to that of a variable 
duty-cycle clock, the duty cycle being 
controlled by the relative time delays of the 
two timing loops. 

Of particular interest is entry 6 in the table, 
in which an eight -position mechanical switch 
or eight individual mechanical switches are 
replaced by an 8 -bit control word that is 
strobed into an 8212 IC from the accumu- 
lator with the aid of a device -select pulse. 
This control word is latched by such an 
action and can subsequently influence the 
behavior of a rather sophisticated digital 
circuit. The 8212 IC therefore functions as a 
control register for the circuit. We have 
directed your attention to this principle 
because it is now being widely used in an 
exciting new generation of interface chips 
that reduce the number of wire connections 
that need to be made between a microcom- 
puter and an external device. 

Table 1 provides only a few examples of 
how hardware can be replaced by simple 
software with the aid of device -select pulses. 
Omitted from the table are the more obvious 
hardware substitutions: arithmetic logic units 
(SN7418I), digital comparators (SN7485), 
and shift registers (SN74194, SN74198, 
SN74199). Such IC's are replaced by micro- 
computer instructions that add, subtract, 
compare, and shift the 8 -bit contents of the 
accumulator register. R -E 

References 

1. Microprogramming Handbook (Santa Ana, 
CA: Microdata Corp., 1971). 

2. Bugbook III Derby, CT. E&L Instruments, Inc., 
1975). 



If you want an exciting future 
like this, it starts with an FCC 
license! 

Get that license at 
home, the practical, step - 
by -step ETI way ! 

Just imagine yourself with 
the responsibility of running 
a radio or TV station. Or in 
command of an airport con- 
trol tower. Imagine yourself 
as a technician on the job in- 
stalling, troubleshooting or 
getting it all together for a 
two -way communications 
system at the local police or 
fire department. It's all great 
work and you can get it! 

You may find hundreds 
of doors opening for you with 
that FCC license. An FCC 
license is required for thousands 
of exciting jobs. You'll be in de- 
mand! You'll be headed for a 
future doing a job you like. And 
you'll be getting a paycheck you'll 
like every bit as much. You'll have 
all the security and confidence 
that comes with being a licensed 
professional in an important 
career specialization. 

Is FCC -license prepara- 
tion hard to learn at home ? 

No. Sure, there is a lot to learn. 
And you'll need a thorough knowl- 
edge of the field. But through 
ETI's advanced instruction meth- 
ods you can learn at home, ex- 
pertly, and step -by -step, getting 
ahead as fast as your time and am- 
bitions permit, because you set 
your own pace. Through ETI you 
get all the materials you need. You 
move ahead without missing a 
single day from your present job. 
Sooner than you expect, you'll be 
taking that FCC examination. 

Exclusive five -year 
coaching agreement. 
ETI offers you an exclusive five - 
year coaching agreement! When 
you complete the ETI FCC 
License Preparation Course, you 
should be qualified to pass the 
appropriate FCC examination. If 

simply as possible, to pass 
the appropriate FCC 
examination. You are 
trained, detail by detail, 
to satisfy specific exami- 
nation requirements for 
3rd, 2nd, or 1st Class FCC 
Radiotelephone License 
examinations. And, by 
learning the ETI way, you 
approach that examina- 
tion with confidence. You 
know what you need to 
know! And, if you want to 

- J combine FCC license 
preparation with more 
comprehensive electronics 
training, you may want to 
choose ETI's more detailed 
and thorough Communica- 
tions Career Program. 

Get the facts FREE! 
Don't cheat yourself out of finding 
out more. It's your future that's at 
stake. The facts are yours free and 
with no obligation. No salesman 
will call. The time to do it? Now! 
There'll never be a better time! Just 
fill out and return the coupon and 

we'll tell you 
everything about a 
future that can 
mean everything 
to you! It's all 
there in a colorful, 
fully illustrated new 
44 -page catalog! 

you fail to pass, ETI will provide 
further coaching, until you do pass, 
for a period of up to five years. 

Expert, personal help! 
You get expert, personal help each 
step of the way. Electronics Tech- 
nical Institute instructors are 
chosen for both their technical 
competence and their skill as 
teachers. They are licensed by the 
State of New Jersey. They care 
about you, because your success 
is their success. Each assignment 
you complete is a challenge to 
them. They comment ... help .. . 

suggest... encourage... 
as well as correct and 
point you to the next 
step. They bring Technical Institute you along quickly! 

Division of Technical Home Study School. r---- m-------- - - - - --I 
Electronics 

Just what 
you need to 
know. 
ETI's expertly 
perfected, prac- 
tical FCC 
License Prepa- 
ration Course is 
designed to do 
one thing: pre- 
pare you ade- 
quately, as 
quickly and 

Electronics "technical Institute. Dept. 2- 479 -096 
Little Falls. New Jersey 07424 

YES! I'm interested in a future with an F((' license. Rush me 

your free career information! 
Send me information on these other fields of special intcre.t 
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(leek here foe Veterans Information. 

D Business and F.niti.eerinr 
Ele.irsmli. I undamenial 
Electronics Drafting 
Industrial Electromcs 
Adsanced Electrons. 
Industrial Instrumentation 
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w the r/oenigma. 

The 3P +S module 
from Processor Technology 
is the most versatile input - 
output card for your Sol. 
IMSAI, or Altair system. It has 
two 8 -bit parallel I/O ports, 
with full handshaking logic, 
and o serial I/O port. All on 
a single card. 

Check this spiffy ser 
up. Run a keyboard and a 
paper tope reader into your 
8080 system; then, output a 
TV terminal and a tope 
punch, oll via the 3P ' S. 

And, you can still simul- 
taneously run o modem 
(Telephone Coupler) in and 
out. We could write pages 
about the 3P } S' talents. We 
did, in fact. You can get our 
59 -page 3P +5 Owner's 
Manual (with schematics 
and applications) for $4.95. 
If, then, you do buy our 
3P4 S. we'll refund the $4.95. 

3P S I/O Module, 
Kit Price 

with premium grade. 
low- profile sockets for 

every IC $149 

Write Us about all 
our Sol, IMSAI /Altoir 
compatible plug -in 

modules. 

6200 -U Hollis Street 
Emeryville, CA 94608 

Circle 76 on reader service , ,rrJ 

equipment 
reports 
Sencore CB41 Automatic 
CB Performance Tester 

Circle 102 on reader service card 

MANY OF THE EARLIER CB ENTHUSIASTS WERE 

electronic hobbyists capable of installation 
and checkout of a CB installation. A 
substantial number of today's CB equipment 
buyers have no technical knowledge or 
ability and depend almost entirely on the 
dealer to provide installation, adjustment, 
and service where necessary. Fact is, on most 
Saturdays the average "auto radio /CB 
dealer" and service stations doing CB instal- 
lations have waiting times running from three 
to five hours before their one or two "elec- 
tronic technicians " -usually the kid who does 
the weekday lube jobs -can get to the basic 
mobile installation. Then, adjusting a short- 
whip antenna for minimum SWR can 
consume fifteen minutes to a half hour. And 
if the customer asks for proof the installation 
is okay, there goes another half hour as the 
technician connects test gear and then tries to 
explain what the readings indicate. 

One of the ways to move CB installations 
along at a fast profit -making clip is to 
provide as much automation of the adjust- 
mems and checkouts as is possible. As far as 
the customer -the final user -is concerned, he 
can tell whether the receiver is working by 
how many stations he can hear. Few CB'ers 
ever question the receiver's performance; 
most CB'ers are primarily interested in RF 
power output, percent modulation and 
antenna system SWR -and it is these three 
performance characteristics that are most 
easily automated in an easy -to- understand 
manner for the non -technical CB'er. 

Sencore Electronics, 3200 Sencore Drive, 
Sioux Falls, SD 57107, has come up with an 
answer. Full automation of the transmit and 
antenna characteristics is built into the new 
Sencore CB4I Automatic CB Performance 
Tester. This instrument measures RF watts in 
terms of average power for AM transmitters 

or peak envelope power for SSB transmitters, 
SWR (standing wave ratio) in both absolute 
values (such as 1.5:I) and in terms of green 
(good), yellow (acceptable) and red (poor) 
scale calibrations, and percent modulation of 
an AM transmitter to 100 %. 

The CB4I actually consists of two units: 
the meter itself which is powered by two 9- 
volt transistor radio type batteries or an 
external 9 -VDC power source, and a power 
sensing head that connects via a connector/ 
socket to the meter. (You can add extensions 
between the head and meter if desired). The 
sensing head is basically a reflectometer that 
provides forward and reverse power sensing 
for SWR measurements and an RF sample 
for the power and modulation readings. It 
also contains a 50 ohm non -inductive resistor 
(25 watts max.). The sensing head is normally 
connected between the transceiver or trans- 
mitter and the transmission line. A switch on 
the head determines whether the antenna or 
the internal dummy load is connected to the 
transmitter. 

Now all this reads as routine as most other 
CB test sets, so what justifies a suggested 
retail price tag of $148? The difference is that 
readings are all automatic; there's no need to 
recalibrate the SWR meter for each antenna 
adjustment or calibrate the modulation meter 
to the transmitter's specific power output 
value. 

The meter itself has three operating push- 
button switches in addition to the power and 
battery check switches. The SWR pushbutton 
provides a direct SWR reading without the 
need to calibrate for forward power - 
whatever the meter indicates as the SWR is 
the SWR regardless of the power output of 
the transmitter. If you are adjusting a mobile 
antenna, simply trim the antenna adjustment 
for the minimum SWR reading. You don't 
have to recalibrate the meter after each 
adjustment because that's done automatically 
by a built -in nulling circuit. Since you can 
track SWR continuously, a typical loaded 
antenna tuning for minimum SWR takes 
about 30 seconds; and the customer can see it 
all taking place without asking why you keep 
fiddling with the calibration knob. 

Same procedure with the AM modulation 
measurements. Just press the `b MOD switch 
and the meter automatically nulls the 
forward power calibration and the user can 
see the modulation reading directly, without 
questioning why you keep adjusting a cali- 
bration control. The percent modulation 
readings are calibrated for continuous tone, 
as can be provided by whistling into the 
microphone or by holding the mike in front 
of a small speaker connected to an audio 
generator. (The Sencore CB42 Automatic CB 
Analyzer contains the required generator and 
a special microphone coupling device. We'll 
do a report on the CB42 in a future issue.) 

continued on page 28 
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EQUIPMENT REPORTS 
continued from page 26 

Similarly, the peak envelope power output 
readings are calibrated for a two -tone gener- 
ator. 

You can, however, get meaningul measure- 
ments for a customer by just speaking into 
the microphone. For AM, the readings will 
be essentially the same as for tone. For SSB, 
the peak envelope power for voice will 
always indicate higher than 12 watts PEP (the 
legal limit) if all is okay. Note that regardless 
of daims by anyone, there is no general 
purpose meter -type test equipment that can 
indicate SSB PEP output using speech. For 
accurate measurements, a two -tone signal of 
500 and 2400 Hz must be fed into the 
microphone (or microphone input). 

The third CB4I function is power output. 
Pressing the RF wATTs pushbutton gives you 
the continuous AM (carrier) RF- output or 
the SSB PEP. By flipping the switch on the 
sensing head, the readings indicate the trans- 
mitter's output into the 50 ohm dummy load 
or into the antenna system. 

While this might all sound easy, making 
the readings automatic is what makes it 
expensive, but also time saving -and time 
means more business to today's CB service 
center. Because of the CB4I's forward power 
automatic nulling feature for the SWR and 
AM modulation readings, it is possible to test 
or checkout a new CB installation as fast as 
you can press three buttons: and you can 
adjust an antenna for minimum SWR in less 
time that it takes to calibrate the typical SWR 

meter for the first reading. Best of all, you 
can obtain your readings right at the antenna 
even though the sensing head is at the trans- 
mitter because you can easily connect a 
home -brew extension cable. 

Obviously, the Sencore CB41 is a little too 
sophisticated and high priced for the typical 
CB hobbyist, but it's the answer to the 
Saturday jam -up in most CB service 
centers. R -E 

Vector P180 Slit -N -Wrap 
Wiring Tool 

Circle 103 on reader service card 

AT FIRST GLANCE THE PIRO DOESN'T LOOK 

like much. But after a thorough examination 
and some on the job experience, your 
opinion moves to the high end of the scale. 
The tool is a 6 -inch cylindrical tube with a 
wire spool at one end and a wire- wrapping 
bit at the other. A knurled finger -grip is 
provided for easy handling. It is made speci- 

flcally for use with No. 28 AWG nylon 
polyurethane insulated wire on 0.025 -inch 
square posts. However, it does work with 
other posts. wire and methods by giving up 
some of the conveniences. The tool is 
funneled making it easy to thread. A hold - 
down spring puts drag on the wire to main- 
tain correct wrapping tension. 

To use the P180, take a breadboard that 
has been prepared with a matrix of wire - 
wrap terminals, pull a small length of wire 
out of the end of the tool that can be held 
secure. and then put the bit over the terminal 
and turn the tool smoothly in a clockwise 
direction. There is no prestripping of insula- 
tion as with conventional wire -wrap methods. 
The wire used is the same used in Vector's 
Model P173 solder- through wiring pencil. In 
this case, the insulation is scraped away when 
wrapping the terminal by a sharp edge where 
the wire leaves the wrap bit. If you look 
carefully at the dispensing end of the tool, 
there are actually two openings. The center 
round one is where the terminal fits. The 
second hole is a rectangular slot that is 
sharpened in one corner. Only when the wire 
is withdrawn at the proper angle by rotating 
the tool over the terminal in a clockwise 
direction does it contact the sharp edge 
scraping off the insulation. As long as the 
angle between the wire and tool is kept below 
45 degrees there is no danger of damaging 
the insulation when dispensing wire between 
posts. 

After the terminal has been wrapped with 
seven or so turns, the tool is simply lifted and 
an extra turn is looped around it to guard 
against shorts. The wire can then be routed to 

When you think of receiving tubes, 
think of RCA and the man 
who's got them all. 
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the next point. Seven turns gives 28 points of 
contact for high reliability. A second instru- 
ment, the P183 chisel knife and forming tool 
is a nice complement for trimming and 
holding the wire ends during the wiring 
operation. One end of the companion tool 
looks like a screwdriver but is actually a 
sharp knife -like blade. By pressing the P183 
against the wire and the board, the wire is 

neatly severed precisely where you like. The 
other end is insulated and will hold the wire 
when starting the wrap action and when 
routing the wire between posts. 

If you don't believe it works, take apart a 
wrapped connection or two and look at the 
wire with a magnifying glass. You'll see 
where the insulation has been scraped away 
and where it has contacted and indented by 
the terminal post edges. That is essentially 
what I did in addition to making some 
resistance measurements of the completed 
wraps. 

All this may sound very exacting, but is a 

very simple operation. No appreciable force 
or particular skill is needed. Excessive force 
should be avoided as it may create problems 
by breaking the wire. The head of the tool 
can be replaced when the cutting edge 
becomes dull, but Vector estimates its life to 
be over 10,000 connections. The whole oper- 
ation is very clean and not a chore as some 
supposedly labor- saving gadgets actually turn 
out to be. 

Round or rectangular terminals under 0.35 
inch diameter will fit the center hole. If you 
really want to wrap other size or shape 
terminals such as round ones you can do it 
but you will have to solder the terminals to 

make reliable connections. Remember that 
you can still use the solder- through wire and 
won't have to strip it first. Generally, it takes 
more care to solder this wire and longer 
applications of heat than with normal 
soldering techniques. Large terminals can 
also be wrapped in pencil -like fashion but 
this is pretty far afield from the purpose 
behind the tool. 

Give some thought to where all the wires 
are going when you lay out the circuit since 
there is limited room on each post and it is 
wise to daisy chain from one to the next. In 
other words, wire from one post to another 
and then continue on without cutting the 
wire. 

The Vector P180 sells for $24.50 with two 
100 -foot rolls of the No. 28 gauge wire. There 
is also a $69 P160 Electro Wrapper which is a 

cordless power tool that spins the PI80. The 
P183 Chisel Knife Tool is a $1.95 option and 
$8 replacement P180 bits are available. Bits 
for other wire sizes will be available in the 
future. Wire is purchased at $2.75 for a 
package of three 100 -foot spools, and comes 
in green, clear, red, and blue. For further 
information, contact: Vector Electronic Com- 
pany, Inc., 12460 Gladstone Avenue, Sylmar, 
CA 91342. R -E 

Texas Instruments LCM- 
1001 Microprocessor 
Learning Module 

IHL LCM -IWI LEARNING MODULE USES THE TI 

SBP -0400 integrated circuit. Before looking 

at the microprogrammer, some introduction 
is necessary since this device is different than 
the majority of the microprocessors you have 
seen written up. Actually the SBP -0400 is not 
a aP but more correctly it is a 4-bit expand- 
able parallel binary processor element. The 
12L (integrated Injection Logic) circuit is one 
step down in hierarchy from the mP. To 
expand it into a mP takes additional control 
logic and memory circuitry. Further expan- 
sion will convert the mP into a full micro- 
computer. 

Circle 104 on reader service card 

The instruction set can have as many 
operations as the combinations of the 9 -bit 
input microinstruction code allows -a total of 
2" or 512 instructions. The very flexible 
design of the processor element allows arith- 
metic and Boolean, logical shift, circulate, 
and register transfer operations. and combi- 
nations of these operations in a single clock 
cycle. To perform a single macroinstruction 
of a microprocessor. a series of microinstruc- 
tions are carried out by the additional control 

You name it and your RCA Distributor's got it. Glass 
tubes. Miniatures. Metal tubes. Novars. Compac- 
trons. Nuvistors. Nearly 1100 types - all of the 
highest quality standards - the same standards 
that have made RCA tubes the most widely used. 

And he's got what you need when you need it. You 
can count on your RCA Distributor to be well 
stocked - ready to supply you with RCA receiving 
tubes at all times. 

Plus you can get RCA service and business aids, 
too. Get all the help you need with our popular 
caddies, service tools, technical literature and a 
wide assortment of in -store signs and displays. 
Your RCA Distributor will tell you how to get them. 

Get your share of gifts - Tear 'n' Share 76. This 
RCA dealer awards program runs through Novem- 
ber 30, 1976. Don't miss your share of the rewards 
for using RCA receiving tubes and color picture 
tubes. Ask for a Tear 'n' Share '76 Prize Book. 

See your local RCA Distributor for all your tube 
needs. RCA Distributor and Special Products 
Division, Building 206 -2, Cherry Hill, N.J. 08101. 

RC" 
Circle 57 on reader service card 

Receiving 
Tubes 



circuitry and memory. A read -only -memory 
holds a microprogram or series of microin- 
structions that are executed for the specific 
higher level mP instructions. 

The processor has a programmable logic 
array (PLA), an operation register (OR), an 
arithmetic logic unit (ALU), a relative posi- 
tion control, eight 4 -bit register files (the 8th 
is the program counter), a working and 
extended register, and a number of multi- 
plexers and busses. 

The mask programmable PLA lets the user 
ultimately select the instruction code format 
he wants for specific operations. The stan- 
dard factory PLA program has a very versa- 
tile set of 459 unique operations. 

Two or more of the IC's may be chained to 
expand the computer word length in 4 -bit 

increments starting from a single SBP -0400 O- 

bit machine. Two input -terminals control the 
way data shifts are handled through the 
interconnected devices. They are set hard- 
wired to a logic 0 or a logic 1 according to 
whether the particular package is the most, 
least, or an intermediate significant package 
in the element chain. These terminals also 
determine the input /output assignments. 

The LCM -1001 is essentially a recharge- 
able battery powered SBP -0400 with a 
control panel. The panel has microinstruction 
and data inputs, six control switches, and a 
total of 29 LED indicators. There is also a 40- 
pin socket for carrying out the more complex 
exercises and for expansion into a mC if 
desired. Each pin on the socket corresponds 
one -to -one to the SBP -0400, except for pin-40 

If You're The Kind 
Who Demands 
The Best ... 
We've Got 
To Hand It To You 

Sand For Our Free Catalog 

This is the one with the smooth working, 
machined, undercut mating parts 1 I) that 
can't slip out. 

This is the one with the reinforcing 
flange (2) that practically eliminatEs stress 
breakage. 

This is the original. The first of its kind 
and still the best of its kind. CHANNEL - 
LOCK. Be sure you get the real thing. 
Look for the trademark on the handle. 

CHANNELLOCK. INC., Meadville. P. 16335 

CHAN NEL LOCK 
The ORIGINAL Tongue- 'N-Groov?r 

Circle 3 on reader service card 

which connects to the power supply. 
The LCM -1001 is designed to teach about 

the SBP -0400 by the time proven hands -on 
method. A pushbutton clock -pulse generator 
lets you step through instructions one at a 
time. In this form it is strictly a learning 
module and should not be confused with an 
automatically clocked microcomputer sys- 
tem. 

The unit comes with a 150 -page instruction 
manual. Most other systems sorely lack this 
type of documentation. One word of 
caution -the manual is not written for the 
beginner and reference is made to a text for 
the necessary background information. 

You are warned by the manual that you 
cannot skip the important early part of the 
text and expect to get anything out of the 
LCM -1001 by "playing" with the switches. 
And of course if this is what you attempt 
you've simply wasted the purchase price. 
After you read through the detailed descrip- 
tive material and have at least digested a 

portion of it, you can then move on to the 
module itself and begin to run some simple 
programs. You will find yourself going back 
to the previous material. It is during this 
phase that you will actually begin to under- 
stand what is going on. As you work the 
examples, you are encouraged to try some of 
the ideas that come into your head. For 
example, you might try to get the same 
results as a text program in some other way. 
You can also attempt to see how a micropro- 
cessor, such as the TMS8080, works by 
writing a series of microinstructions that 
carry out some of the operations in the 8080 
instruction set. 

There is a real need for this type of module 
that for $149.95 allows understanding of the 
computer at its most elemental microinstruc- 
tion level. The learning module is a very neat 
plastic enclosed 63/4 X 5'/ X 2 -inch pack 
age. After the hobbyist, technician or engi- 
neer has mastered the basic concepts he can 
then go on to make his own controller and 
I/O interfaces. Three follow -on modules are 
planned for future release. They are a PROM 
controller, memory. and input /output mod- 
ules. 

Inquiries should be sent to Texas Instru- 
ments Incorporated. Inquiry Answering Ser- 
vice, P.O. Box 5012, Mail Station 84, Dallas, 
TX 75222. R -E 

Hickok Model 217 
Semiconductor Analyzer 

Circle 105 on reader service card 

I \ I I.GRATED CIRCUITRY IS BECOMING MORE 

and more useful in service -type test equip- 
ment. The Hickok Electrical Instrument Co. 
has a line of automatic transistor analyzers 
that is a good example of this. Starting with 
the Baby Bear, the shirt- pocket size model 

continued on page 32 



a giant step 
forward or your 

system 
the new front-loading SCT-11 
with Dolby on tape and FM. 

Most decks give you Dolby* noise reduction only on 
tape. But the Realistic® SCT -11 also brings improved 
fidelity to FM - by plugging into your receiver's tape 
monitor and decoding Dolbyized stereocasts. You can 
stack this deck or install it between shelves, because 
everything's out front. Lighted cassette compartment. 
Oversize VU meters. Bias selector for finest sound from 

ALMOST TIME TO GET YOUR NEW 
RADIO SHACK 1977 CATALOG! 

FREE AT OUR 4200 USA 
STORES AND DEALERS 

STARTING SEPTEMBER 1st! 
EXCITING 56th ANNIVERSARY EDITION 

EXCLUSIVE ON ALL 164 PAGES 

OVER 2000 ITEMS FULL COLOR 

Hi -Fi CB Radios Phonos Recorders 
Tape Kits PA Intercoms Parts 

standard or Cr02 tape. LED function indicators. Dual 
concentric recording level knob. And yon get full 
Auto -Stop, plus automatic recording in mono, on both 
channels, when only the left channel is plugged in. Ask 
for 14 -849, pay only 229.95 at participating stores, get 
the out -front deck that leaves others behind. Walnut 
grain vinyl- over -metal case included. 

SOLD ONLY WHERE YOU SEE THIS SIGN: 

Raab IhaeK 
A TANDY CORPORATION COMPANY 

OVER 5000 LOCATIONS 50 STATES 9 COUNTRIES 

Just Say "Charge It" 
at participating stores 

'Dolby is a registered trademark 
of Dolby Laboratories. Inc. 

Retail prices may vary at individual stores and dealers. 
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A VYamiius 
To My PEOPIE. 
The microcomputer revolution is 
in danger! Unscrupulous 
mercenaries have infiltrated our 
ranks. They promise new freedom, 
but their equipment is an insult to 
our cause. High priced toys with 
blinking lights. Useless frills. 
TIC TAC TOE games. Incompre- 
hensible manufacturer's specifi- 
cations masquerading as 
teaching material. 
Do not settle for inferior devices. 
Arm yourselves with E &L 
Instruments' MMD -1. The Mini - 
Microcomputer with important 
advantages. 

A complete system of self - 
instruction. Provides under- 
standing of microcomputer 
technology as well as specific 
instruction on our MMD -1. 

8080A CPU, keyboard entry of 
data and instructions, LED 
indicators. 
256 words of R/W memory, and 
256 of PROM, programmed for 
keyboard entry of data. 
Buffered connector outputs for 
system protection and expansion. 

Built -in interfacing breadboard- 
ing socket provides access 
to input /output bus lines and 
other critical control lines. 

Choose from 2 different battle 
plans: 

MMD -1A: Complete, assembled, 
tested Mini -Micro Designer with 
software modules ... including 
Bugbook Ill $500.00 
MMD -1K: Complete parts in kit 
form and PC Boards necessary to 
build Mini -Micro Designer ... in- 
cluding Bugbook III $350.00 

Your MMD -1A or MMD -1K can be 
ordered directly from Circuit 
Design, Inc. Please complete 
coupon below: 

CIRCUIT DESIGN, INC. 
Dwmon ot E & L Instruments 
PO Box 24. Shelton. Conn 06484 

Please send me MMD-1A 
1_1 (Price S500 001 

Please send me MMD -1K 
(Price S350 00) 

Name 

Address 

City State 

Zip Telephone 

Enclose check or money order or numbers 
from BankAmencard or Master Charge 
Postage will be prepaid anywhere in 
continental U S 

EQUIPMENT REPORTS 
continued from page 30 

215, it goes to a middle sized (Mama Bear) 
model 217, and then to Papa Bear, the larger 
model 220. The model 215 has been previous- 
ly reviewed, and now we come to the model 
217. This uses the same automatic test circui- 
try. Well. almost completely automatic: you 
do have to hook up three test leads! After 
that. the internal circuitry does all the rest. 
These will test any transistor in- circuit or out - 
of- circuit- bipolars, JFET's. UJT's, diodes, 
Zeners. SCR's. Triacs, etc. 

The three color -coded test leads have the 
EZ -Hook miniature clips and can be easily 
connected to any transistor. Even if there is 

only a little bit of lead showing. if there isn't, 
you can use a handy three -pin probe. This 
probe has very sharp tips and will penetrate 
any coating. insulation. etc. The three pins 
are adjustable. Then you push the switch on 
the 217 to TRANSISTOR and it does the rest. It 
scans all possible combinations of the three 
leads. When it comes to the right one. it files 
this away in its memory. At the end of the 
scan, the panel lights tell you whether the 
transistor is GOOD. BAD. NPN or PNP. and also 
which lead is the base (or the gate if it is an 
FET!). It will make in- circuit tests of any 
transistor that has more than 500 ohms of 
impedance shunted across it. 

If the circuit has less than this, the 217 will 
read it as bad. The lights will keep on 
blinking and the BAD light comes on. 
However. the manual cautions you that any 
transistor reading BAD should be taken out of 
the circuit and retested. If it reads BAD now, 
then it is. I verified this. I checked out one of 
the little orphan radios that are so common 
now. The 217 picked out three bad transistors 
in the blink of an eye. (Should have said 
"Blink of an LED ", for that's what all the 
indicator lights are.) There is one extra 
feature. If you hook the 217 to the output 
transistors of a radio, especially transformer- 
coupled types, you'll hear the "beep" of the 
scanning signal! Automatic test of speaker 
and output transformer for open circuits! 

If the switch is turned on with the test leads 
open. all lights blink and the BAD light glows. 
This is the normal indication. 

The model 217 is very handy for testing 
transistors before you install them. I had a 

couple of odd -ball transistors that I was going 
to use in a radio. Testing these showed that 
the package marking was wrong! The base 
wasn't on the lead they showed. Things like 
this can save a whole lot of time. 

When testing. the lights blink as soon as 

the switch is turned on. They will keep on for 
one second; this is all it takes to make a 

complete scan! If the transistor is good, it will 
then light the appropriate lights to indicate 
polarity, base location, etc., and hold this for 
3 or 4 seconds. Then, the cycle starts over 
again. For diode testing, only leads I and 3 

are used. Throwing the switch to DIODE, starts 
the test. The GOOD N or GOOD P light will 
come on if the diode is good. The panel 
markings show which test lead is on the 
anode and which one is on the cathode. This 
can be very handy for identifying the cathode 
on those diodes that are so small you can't 
even see 'em, let alone read any markings. A 
3 -pin transistor socket is mounted on the 
panel; lines from each pin go to the banana 
jacks for base identification. 

The 217 has a very unusual panel meter. 

This is used for leakage and identification 
tests. These tests should be made out -of- 
circuit for valid results. To read leakage, 
hook up the transistor and wait till the 
circuitry has finished cycling, then push the 
TEST -HOLD button. The leakage can then be 
read directly on the meter. The meter is a 

little unusual. It is specially designed so that 
it can read leakages from 1.0 microamp up to 
5.0 milliamps -all on a single scale. A range 
of 50,000 to I! (Talk about nonlinear!) This 
test will read either l,,, or lebo of transistors. 
or I of FET's. 

For identifying the type of material. Ge or 
Si, push the TEST -HOLD switch and then push 
the LEAKAGE -IDENTIFY Switch. The transistor 
will be identified by the meter reading. If the 
meter is in the orange scale, the device is Si. 
If the meter is in the blue scale. the device is 
Ge. Transistors with excessive leakage will 
throw this off. The allowable leakage for 
power or signal transistors. for each type, is 
shown by special scales on the meter. 

The model 217 can be powered from the 
AC line or from two 9 -volt transistor batter- 
ies. These may be the stock types or recharge- 
able NiCad types. A built -in circuit may be 
hooked up for recharging. The BATTERY -AC 

selector switch is located in the handy 
compartment on the top, where the line cord 
and test leads are stowed. A handy bail -type 
handle is used to prop it up for the easiest use 
on the bench. 

The manual gives you simple tests that can 
be made to make sure that it is working 
properly. This requires only a good silicon 
transistor, a meter able to read 1.0 mA and 
5.0 mA, and a decade resistance box. The 
circuitry used is durable and normally trou- 
ble -free. A one -year warranty is given with 
provisions for one more year at a nominal 
charge. 

A very handy instrument and one that 
meets the prime requirement for all commer- 
cial test equipment. Properly used it can pay 
for itself in time saved. in only a short 
time. 

For more information contact: Hickok 
Electrical Instrument Co., 10514 Dupont 
Ave.. Cleveland. OH 44108. R -E 

Town Board orders Cablevision 
to cease repair of local TV's 

As a result of representations made by 
the local Television and Electronics Ser- 
vice Association (TESA), the Oyster Bay 
(New York) Town Board ordered Cablevi- 
sion of Jericho to "cease and desist" from 
offering TV repair contracts to the more 
than 30,000 cable customers in the 
town. 

Neil Gaylor, president of the local TESA, 
appeared at the board meeting with a 
delegation from the Association. He 
stated that Cablevision was not only 
undercutting standard service contract 
rates -normally $125 per year -of the 400 
service shops in the area, but that more 
than 1,000 persons would be out of work if 
the practice continued. 

Cablevision's franchise prohibits the 
company from going into the repair busi- 
ness. The contention of Cablevision's 
attorney that the company was merely 
acting as an agent for Broadway Mainte- 
nance, which does the actual repair work, 
was brushed aside by town attorney 
Joseph Colbey. "Broadway Maintenance 
is an alter ego f Cablevision, subject to 
the same restrictions," he said. R -E 



For a winning deck, 
picke Sansui. 

With the development of the Sansui cassette 
decks, the cassette can truly be called a high 
fidelity medium. Only with the technical accuracy 
and near perfection of these Sansui models 
can the musical recording and reproduction do 
full justice to the capabilities of the cassette 
being used. 

The new Sansui vertical front -load series has 
achieved extremely low wow and flutter by 
isolating the capstan drive from the reel drive. 
This is accomplished by a slip -free drive 
belt coupled to a mirror finish, extra large 
flywheel. Our new decks incorporate the 
newest Dolby* IC chip technology to give 
you a full 10 dB improvement in 
signal -to -noise ratio. All mechanical 
controls are inter - locked so you can go 
directly from any mode to any other 
without going through stop, to prevent 
damaging valuable tape. 

The SC -3000 and SC -3003, top -of- 
the -line models with 0.09% (WRMS) wow 
and flutter are stacked with attractive 
features: front -access tape compartment 
positioned right -side up, fully automatic 
stop- shut /off, a reliable and easy -to -read 
3 -digit tape index counter with a very 
useful Memory Rewind Section, highly accurate 
VU meters, peak level indicator, extremely 
hard Permalloy record /playback head for 
long life and outstanding performance. 

All four models in this Sansui series, from 
under S290.00 ** to under S370.00, ** 
share many of the same outstanding 
features for true high fidelity performance 
at attractive prices. 

The Sansui SC- 6361at under 
S280.00, ** a leading all- around deck, 
delivers fine quality sound without costly 
frills. As with the higher priced models, the 
SC -636 offers fully automatic shut /off, 
illuminated VU meters, built -in Dolby* 
Type B Noise Reduction System, low wow 
and flutter and an excellent signal-to- 
noise ratio. 

Sansui has stacked its decks. Stop in 
at your nearest franchised Sansui dealer 
today and buy one of these outstanding 
new Sansui series to stack yours. 

Dolby is a trademark of Dolby Laboratories Inc. 
The value shown is for Informational purposes orgy. 
The actual resale price will be set by the individual 
Sansul dealer at his option. 

'Simulated walnut groin 

Sumsui 
SANSUI ELECTRONICS CORP. 
Woodside, New York 11377 Gardena, California 90247 
SANSUI ELECTRIC CO., LTD., Tokyo, Japan SANSUI AUDIO EUROPE S.A., Antwerp, Belgium 
In Canada: Electronic Distributors 

Circle 91 on reader serv+ce card 



f v °fisl 
%rSulllil i IIi111itiu 

4 iitAtilliliR !huuusy 
nuavli+uutt nnnWnnlllll 

nunnar.IVtt1 
°1 111aaatml ra1{ttit 

.I1'il41NaqYrny tiiunnt,)av 1 =1r3%S M ¡ 
. : ;% ::.: . - 

uI 

nnilllLt/ "'ttouln 
itt4lllslt 

..,. l: qlbll . ,.,.. ln, .. ,. ,.,..,,... 
, 

. 

Anybody 
who's into 
electronics 
certainly should be getting 
the everyday convenience and 
family security of automatic garage 
door operation.. . especially 
now, with Perma Power's 
great Electro Lift 
opener... 
made to fit 
in the trunk 
of your car, 
designed for 
easy handling 
and simple 
do- it- yourself 
installation. 
Available now at a 
surprisingly low price from 
your distributor. 

P.S. Show off your opener to 
your friends and neighbors. You'll 
probably be able to pay for yours 

co with what you make installing 
openers for them. 

Q 

W tt PErma PowEr 
w 
O 
c3 < 5740 North Tripp Avenue, Chicago, Illinois 60646 
CC Telephone (312) 539 -7171 
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Chamberlain Manufacturing Corporation 
Perma Power Division 
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New digital relay system uses 
frequency -shift keying 

Increasing digitization of communica- 
tions traffic, the need to Jse higher 
frequencies to meet future transmission 
capacity requirements, and economical 
aspects are among the reasons cited by 
Siemens for introducing a new microwave 
relay communications system, the PSK 

THE SIEMENS PSK 120- 243/15000 

120- 240/15000. The equipment is now 
undergoing tests by the German postal 
administration. 

The system operates with phase -shift 

NESDA EVALUATES 

keying at 15 GHz. Information is contained 
in the phase shifts at 0, 90, 180 and 270 
degrees. Transmission is at the rate of 
8.448 megabits per second. 

All transmission and reception equip- 
ment is contained in a weatherproof 
housing roughly 27 x 27 x 141/2 inches, 
the front of which acts as the parabolic 
antenna. A total of eight transmitters and 
eight receivers can be used with one 
antenna. Four employ vertical and four 
horizontal polarization. Capacity is 1920 
voice channels in two 120 -MHz wide 
bands. Power is one -tenth or one -half 
watt, as desired. 

Relay hop distances vary according to 
conditions; rainfall figures for Germany 
indicate spacings of about 14 to 18 miles 
between antennas. 

Input unit for ELF transmitter 
helps submarine communications 

An electronic device that enables a 
land -based transmitter of sufficient power 
to communicate with deep- cruising sub- 
marines almost anywhere in the world has 
been shipped by Sylvania to the Navy Test 
Facility in northern Wisconsin. 

Known as an Input Message Processor 
Terminal, it includes a modulator, a tele- 
type machine and a computer program. 
Under program control it encodes mes- 
sages and modulates the ELF transmitter 
at the Wisconsin test facility. 

The ELF band (30 to 300 hertz) is the 
only one useful for communicating with 
submarines deep in the water. Subma- 
rines can receive necessary messages on 
that band without rising to the surface, 
reducing the danger of detection and 
destruction. The Wisconsin test site has a 
buried antenna of fantastic size for such 
communications. 

MAGNAVOX EQUIPMENT 

NESDA SERVICEABILITY EVALUATION TEAM are evaluating the Magnavox T -995 and T -991 
chassis at the company's Fort Wayne (IN) engineering laboratories. Left to right, standing are 
Dean Mock, Bob Schladetsch, Steve Carpenter, James Smith. Foreground, kneeling: Stu 
Leightner. 



Automatic Frequency Counting 
and Display to 60MHz 
with 1Hz Resolution 

:Kwclsiosi PRODUCT OF DYNA 

jiKPRECISION MODEL 1801, $240 

For laboratory, production line or maintenance 
applications, the Model 1801 will meet most 
requirements for sensitivity, ruggedness and 
dependability. With the Model 1801 you can 
watch oscillator adjustments, monitor RF and 
audio frequencies precisely, do fast production 
testing, check critical countdown chains, cali- 
brate signal generators and check CB frequen- 
cies. 

Automatic ranging 20Hz -40MHz is guaranteed. 
Ranging to 60MHz is typical. Reliable TTL cir- 
cuitry updates the six -digit display five times 
per second. Resolution to 1Hz is obtained by 
switching to the 1SEC mode that suppresses 
the leading digits above 1MHz. 

Specified accuracy better than 1OPPM, 0 -50° C. 
Maximum aging rate 1OPPM /year. 

The 1801 is compatible with prescalers that 
will extend its usability into the UHF range. 

For detailed specifications and a no obligation, 
10-day free trial. contact your local electronic 
distributor or B &K Precision. 

KHt 

e 

OVEN Mia 

MHz display of 3.579548 MHz input (AUTO mode) 

KHz d splay of overflow of 3.579548 MHz input (1SEC mode) 

PRODUCTS OF DYNASCAN 
6460 W. Cortland Avenue 
Chicago, IL 60635 312/889 -9087 
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Microprocessors -assembling a system, 
software and system modules 

KARL SAVON 
SEMICONDUCTOR EDITOR 

YOU'VE FINISHED READING THE MANUALS AND 
you have a working knowledge of the micro- 
processor instruction set. Waiting in front of 
you is a set of IC's to build your microcom- 
puter. Suddenly you are hit with cold reality: 
How do you put this thing together and get it 
to run? And how do you get that program 
you've been working on into the memory? 

Getting started 
So I'll make a recommendation. Take a 

serious look at what's available in microcom- 
puter kits. Assuming you've already decided 
on the microprocessor you want to work with, 
be it the Motorola M6800, the Intel 8080, the 
MOS Technology MCS6502 or the Fairchild 

F8, the field is narrowed and you can choose 
a microcomputer kit depending on the final 
goal and cost. You'll find relief in having all 
the busses and control wires connected for 
you as well as the input /output interfaces 
taken care of. 

It's one thing if you're an experienced 
computer engineer and have a good idea 
where everything should go. But if you're a 
novice or even an experienced technician or 
engineer lacking in microcomputer savvy, the 
breadboarding kit route will save you lots of 
woes. No matter what you've heard, the 
microprocessor is not simple for the beginner 
to use. The manuals, diagrams, and software 
that are provided with the kit will be in- 
valuable in getting your system working and 
in learning the less obvious details quickly. 

If you are really determined to do your 

E 
own thing and insist on making PC boards 
etc., then at least start with a system sche- 
matic provided by the microprocessor manu- 
facturer. 

The numerous breadboarding systems on 
the market -such as the MITS Altair 8800 
and 680, the Microcomputer Associates 
JOLT kits, the Electronic Product Associates 
Micro -68, Control Logic's L and M series, 
Cramerkits, E & L Instruments MD -I and 
the Sphere OCC -come with assortments of 
CPU's, power supplies, input /output inter- 
faces, and programming and control meth- 
ods. A bank of switches and indicators may 
be provided or there may be a more sophis- 
ticated teletype or video display interface. If 
you already own a TV typewriter, you are 
way ahead of the game. Front panel switches 

(continued on page 112) 

SUB TUNER 

"FERRET" TV MINI -ANALYZER 
FOR FAST STEP -BY -STEP TROUBLE SHOOTING 

GENERATOR SECTION 
VHF AND UHF TUNER FOR RAPID 
TESTING OF ALL CHANNELS. 
CALIBRATED GAIN ADJUSTMENTS 
PROVIDE FOR SIGNAL STRENGTH 
COMPARISON. 

DIGITAL GENERATOR 
CRYSTAL CONTROLLED FOR 
GENERATING STABLE PATTERNS WHEN 
CONVERGING RED, GREEN AND BLUE 
GUNS. IDEAL FOR LINEARITY, PIN 
CUSHION, CENTERING, FOCUS AND 
ALL PICTURE ADJUSTMENTS. 

40 MHz OUTPUTS 
IF SIGNALS FROM DIGITAL GENERATOR 
AND SUB TUNER FOR STAGE -BY -STAGE 
ANALYZING AND TROUBLE 
SHOOTING. SG 785 $99.95 

The VHF/UHF section of the Ferret allows direct substitution of the TV's tuner for fast, 
positive localizing of front end trouble. 

The crystal controlled digital circuitry assures complete accuracy of both the vertical 
and horizontal frequencies. Accurocy is better thon .005 %. Output from the generator 
may be coupled thru the tuner section or directly to the IF -video stages. Resolution 
is limited only by the picture quality of the TV receiver. Operates from 105 to 125 
volts 50 -60Hz. 

CROSS -HATCH 

IMMENEMEM =MEN= EII 
LINEARITY ADJUSTMENT 
STANDARD FOR VERTICAL AND 
HORIZONTAL POSITIONING, PICTURE 
CONTRAST IF BANDWITH TEST 

DOT PATTERN 

CONVERGENCE ADJUSTMENT 
STATIC AND DYNAMIC CON 
VERGENCE. BEAM ADJUSTMENTS. 

SOLD THRU DISTRIBUTORS ONLY 

I Please send 

I Name 

I Address 

2849 FULTON STREET, BROOKLYN, NY 11207 L 

Circle 60 on reader service card 

me more information. 

Code 



IN PERFORMANCE 
The word is getting around. There is 

simply no better processor available for 
general purpose computer work than 

the Motorola MC6800. This memory 
oriented processor is easier to program 
and makes possible more efficient, 
shorter and faster running programs 

than the old fashioned bus oriented 
processors. Have you been convinced 

that machine language, or assembler 

programs are only for the experts? 

Well not with a modern 6800 based 

computer. Anyone can learn very 

quickly with this simple straight- 
forward hex idecimal notation pro- 

cessor. When you add to these ad- 

vantages the unique programmable in- 

terfaces and the Mikbug® ROM you 
truly have a "benchmark" system. 

Mikbuge eliminates the tedious and 

time consuming job of loading the 
bootstrap program from the switch 
console each time the computer is turn- 
ed "On ". With Mikbuge this is auto- 
matic and you simply don't have 

switches and status lights. It has been 

said (not by us) that a switch console is 

essential for "hardware development," 
(perhaps they meant "hardware de- 

bugging "). Anyway the SwTPC 6800 
system has no need for either. This is a 

fully developed, reliable system with 
no strange habits. All boards have full 
buffering for solid noise immune oper- 
ation. One crystal type clock oscillator 
drives everything, processor interfaces 

and all; so there are no adjustments and 

no problems. 

FOR VALUE 
The SwTPC 6800 in its basic form 
comes complete with everything you 
will need to operate the computer ex- 

cept an I/O device. This may be either 
a teletype of some kind, or a video 

terminal. You get a heavy duty an- 

nodized aluminum case, a 10 Amp 
power supply large enough to power a 

fully expanded system, a mother board 

with seven memory /processor slots and 

eight interface slots, a 2,048 word sta- 

tic memory and a serial control inter- 
face. This kit is now only $395.00. It 
was introduced at $450.00, but when 
processor prices went down we reduced 

the price of the kit accordingly. 

As an owner of our 6800 computer 
you will get copies of our newsletter 
with helpful information and software 
listings. We have a library of software 
including all the common computer 
games and our fantastic BASIC. This 
is available to you for the cost of copy- 
ing, you don't have to buy anything to 
get this material. 

What more could you want? Pay a visit 
to our nearest dealer and see the 6800, 
plus our new cassette interface, graphics 
terminal and printer. He will be happy 
to demonstrate our system and to sup- 

ply you with a 6800 that will fit your 
exact needs. 

M lk bug. is a Motorola Trademark 

EITI! 
Computer System 

with serial interface and 2,04.8 words 

of memory .$395.00 

Southwest Technical Products Corp. 

219 W. Rhapsody 
San Antonio, Texas 78216 

The Computer Store, 820 Broadway. 
Santa Monica, Calif. 90401, (213) 451 -07 t3 

Cyberdux, Microcomputer Applications, 
1210 Santa Fe Dr., Encinitas, Calif. 92024 
(714) 279 -4189 

The Micro Store, 634 South Central 
Expressway, Richardson, Texas 75080 
(214) 231 -4088 

ELS Systems, 2209 N. Taylor Rd., 
Cleveland Heights, Ohio 44112 
(216) 249 -7820 

Microcomputer Systems Inc., 
144 5. Dale Mabry Ave., Tampa, Florida 
33609, (813) 879 -4301 

William Electronics Supply, 1863 Wood- 
bridge Ave., Edison, N.J. 08817 
(201) 985 -3700 

Computer Mart of New York, Inc. 
314 Fifth, New York, N.Y. 10001 
(212) 279 -1048 

The Byte Shop Computer Store#x 1, 
1063 El Camino Real, Mountain View, 
Calif. 94040, (415) 969 -5464 

The Byte Shop Computer Store *2, 
3400 El Camino Real, Santa Clara, Calif. 
95051, (408) 249 -4221 

A -V ID Electronics Co., 1655 E. 28th Street, 
Long Beach, Calif. 90806 (213) 426 -5526 

Computer Warehouse Store, 584 Common - 
worth Ave., Boston, Massaschusetts 02215 
(617) 261 -1100 

The Computer Workshop, Inc., 11308 
Hounds Way, Rockville, Ind. 20852 
(301) 468 -0455 

The Computer Store, Inc., 120 Cambridge 
Street, Burlington, Mass. 01803 
(617) 272 -8770 

Marsh Data Systems, 5405 B. Southern 
Comfort Blvd., Tampa, Florida 33614 
(813) 886 -9890 

Midwest Enterprises Inc., 815 Standish Ave., 
Westfield, New Jersey 07090 
(212) 432 -2066 

The Milwaukee Computer Store, 6916 W. 
North Ave., Milwaukee, WI 53213 
(414) 259 -9140 

Control Concepts, P.O. Box 272, 
Needham Heights, Mass. 02194 

American Microprocessors, Equipment 8 
Supply Corp. at Chicagoland Airport, P.O. 
Box 515, Prairie View, Illinois 60069 
(312) 634 -0076 

The Computer Room Inc., 3938 Beau D' Rue 
Dr., Eagan, Minn. 55122. (612) 452 -2567 

Computerware, 830 First St., Encinitas, 
Calif. 92024 (714) 436 -9119 

Atlanta Computer Mart, 5091 B Buford 
Highway, Atlanta, Ga. 30340 
(404) 321-4390 

Circle 92 on reader service curd 



 WINNING COMBINATION 

The Y Quad combines the best of Ilse Quad & Vag, 
designs giving one of the best performing swuchable 
polarity lightweight a n the market Uses a 
Quad Reflector and Vag. driven element 

ANGLE OF RADIATION 

The Ouad Reflector assures low angle of radiation even 
at low herghts for real long distance performance 

FRONT TO BACK 

The Quad Reflector gives an excellent front to back 
ratio of 25 30 dB along with a forward gain of 10 5 dB 

DUAL POLARITY 

This feature gives considerable improvement in the 
following types of communrcatrons 

A Maximum transmission to either base or mobile 
stations 
I Modle antennas we invariably vertically pol 

acted antennas witching to the vertical 
mode of the Y Quad allows effect., r ommun 
cation with these mobiles 

2 Base to base transmrssrons a re mos effective 
using horaonrrl polarization 

B Line of sight transmission 
1 By shif ting polarity. you Shift the signal 90 

thereby reducing the received venal in the 
opposite polarity by as much as 20 dB Good 
gain with other station rs still maintained If 
polarity Is matched with yours 

2 Good front to back and front to cede ,erection 
of unwanted signals on both polarities 

SPECIFICATIONS 

Gain 105dß 
Front to back ratio 25'30dB 
Boom length. 6 ft 
Weigh 121bs 
Horizontal or vertical polarity 
IMP 5012 Gamma Match 
Power capability, 2.000 watts 
Can be turned with small TV rotor 
Fiberglass Spreaders 
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Gain la 5 dB 
SWR 1 3 to 1 

Impedance 5052 Ohms 
Power Handling Capabilities 2.000 watts 
Front to Back Ratio 38 dB 
Vertical Horizontal Separation 25 dB 
Weight 29 lb, 
Boom 2" 
Recommended Rotor C044 Of Ham II 
Fiberglass Spreaders 

ALPHA V58 
5/8 Wave 

Ground Plane 

The Alpha V58 rs a full 5 8 wave ground plane wlih 
lour full size ladled, using a loop for loadrrg which 
eliminates the need for a coil that could easily burn 
our The se of DC ground reduces the static noise 
an 

u 

d gives a cleaner received signal 
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Wrinn Rau,taea 
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Ideal 
for campers or 

portable operation, 

WILSON ELECTRONICS' 
SUPER LASER 500 

THE MOST POWERFUL AND DIRECTIVE CB ANTENNA IN THE WORLD 

40 FT BOOM - 
WORLD -S LONGEST 

500 WATTS 
EFFECTIVE 

MULTIPLIED POWER 

The Super Law's trmendo.is Gar and Desaw'Ir w. h the ten ,eectron 01 unwanted teal, will enable row to Ma 
and talk to r n at before were lust ro n the pie of Mprodrnes your normal CB rg well derefop an Ocoee 
POW Or of 500 swats, and the raoawed sigmas well pop tn loud and PH 
Now When You Ho Thar PAk. OlWr, 411 Linn 
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you're rs n adrertrsemen telling of Ihe Cadrllac of 
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Mobile CB antennas are available in a variety of 
shapes, sizes and types. This combined with a wide choice of 
mounting locations and hardware makes finding the 
best possible combination difficult 

IF YOU WALK DOWN TO YOUR LOCAL CB DEALER YOU MIGHT FIND A 

handful of antenna models from perhaps two, maybe three 
manufacturers. If you walk past to another dealer you'll find a 
completely different selection of antennas from a different 
group of manufacturers. And if you went to five different CB 
shops it's quite likely you would never see the same antenna 
or manufacturer twice. It seems that every week or so a new 
manufacturer joins the ranks of those providing antennas and 
in many instances they each offer something slightly differ- 
ent -and if not a different antenna, at least a different 
mount. 

At one time selecting a CB antenna took about 30 seconds 
of thought. You had your choice of a full length 108" whip 
that was bumper or body mounted for mobile, and a ground 
plane or coaxial antenna for the base. About the only real 
choice you had was between manufacturers, most of whom 
were primarily concerned with the amateur /commercial 
market. And you could select between the antennas of maybe 
three or four brands, all virtually identical except for the 
brand name. 

Today, the CB antenna is king of the hill. The demand is so 
great that most new brands simply avoid the amateur and 
commercial users, and many of the old -line manufacturers 
now have an extensive line of CB antennas with their other 
services relegated to a page or two in their catalog. 

The duplication is, of course, enormous. You can find five 
or more models of the same type of mobile antenna within a 

HERB FRIEDMAN 

short walk down any city's "electronics row ". On the other 
hand, you will also find just about any oddball mount or 
design you or anyone else can dream up. No matter how far - 
out your particular mobile mounting problem might appear 
there's an odds -on bet someone has already thought of it and 
sells a specific mount (with or without antenna) virtually 
tailor -made for your particular mobile installation. 

And when it comes to base station antennas ... ho boy! 
You name it and someone makes it. Everything from an 
inexpensive ground plane that gets you into CB on a tight 
budget, to a virtual RF cannon that concentrates a trans- 
ceiver's RF energy into one direction so the signal equals that 
of a transmitter with about 250 watts RF output. 

There are basically four types of mobile antennas, which 
through various specialized designs and mounting brackets 
finalize into some 50 -odd different antennas. First, there are 
the 102 -inch whips designed to be used with 6 -inch shock- 

THE TWIN- GUTTER 
MOUNT requires 
phasing harness and 
provides a directional 
response that points 
directly In front and 
behind car. 

CENTER -ROOF MOUNT (left) provides the best 
omnidirectional response. This location re- 
quires a magnetic mount or a hole cut into the 
roof. BUMPER MOUNT (bottom) does not 
provide optimum directional response but 
antenna attaches directly to bumper. 



springs for a total length of 108 -inches -the so- called /.- 
wavelength whip. There are also some 108" whips that are 
meant to be used without shock -springs, if you're crazy 
enough to do it. Most 108 -inch whips are stainless steel, a few 
models such as the Breaker 12 -505, Shakespeare 10 -3 and 
Cushcraft CB -9 are fiberglass, which is generally preferred 
around salt water. If you're interested in fiberglass whips don't 
be touted off by their 96 -inch length. The fiberglass covering 
alters the velocity factor of the conductor so an electrical %<- 

wavelength is attained with only 96 inches overall. 
The second type of mobile antenna is the group consisting 

of fiberglass continuously loaded, or top loaded, whips. The 
overall length of these models is generally in the range of 36 to 
48 inches, and they are usually non -adjustable. You screw 
them into the mount and the SWR is whatever it is. The 
advantage of the continuously loaded and top loaded whips is 
that they normally have a slightly greater "output" than 
center or base -loaded antennas of equivalent size. The reason 
for the greater output is that 1/4-wavelength antennas radiate 
primarily from the high- current area which is near the base, 
minimal current is at the top of the antenna. If the antenna is 
top or continuously -loaded -the high -current area is undis- 

turbed by the loading system. As the loading is moved 
downward through a center or base loading coil, the high - 
current area is compressed towards the base of the antenna, 
providing less high- current area for radiation. 

So why doesn't everyone use top or continuously loaded 
antennas? Because they are top -heavy, present high wind 
loading, and have a narrow bandwidth that presents tuning 
(high SWR) problems in certain installations. But when they 
can be used they have a definite advantage of greater 
radiation. Among the many manufacturers that provide top 
and continuously loaded antennas are Antenna Specialists, 
Mark, Shakespeare, Cushcraft, and Newtronics. 

The real kings -of -the -road are the center and base -loaded 
mobile whips, for there are more of them on the road and in 
the CB showrooms than there are any other type of antenna. 
The reason for their popularity other than the fact they are 
cheap to manufacture and even cheaper to blister package is 
they are the easiest to adjust for individual mounting condi- 
tions. Connect an SWR meter in the transmission line, slide 
the top whip section up and down until you have lowest SWR, 
tighten a set -screw and the antenna is optimized to the car, 
truck, camper, etc. Maybe the radiation isn't as good as from a 

TWO VIEWS OF A CB ANTENNA (above) with a unique hatchback mount 
that lets the user adjust the position of the antenna. The user can set the 
antenna so it stands straight up vertically on hatchback and fastback 
cars. In addition to the adjustment feature, the antenna doubles as a 

trunk -groove mount. Its made by Antenna Specialists. The new mount 
also makes It possible for the CBer to remove his antenna easily when he 
parks to protect against vandals and ttfleves. 

A WATERPROOF ANTENNA MOUNT (left) also made by Antenna 
Specialists is worth noting. It provides complete protection against water 
shorting the antenna. 



top -loaded or full -length whip, but a better "match" through 
an optimized tuning for a particular installation can result in a 
stronger signal at the receiving station. 

Center- and base- loaded antennas come in every size from 
about 18 inches up; and here the rule is firm -the longer the 
antenna the greater the radiation. You should use the longest 
model you can get away with, short of breaking the lights at 
the next toll booth. 

Every antenna line contains several different base and /or 
center -loaded mobile antennas, even the brands you might 
not of heard of yet, such as Shark, Antenna Inc. and 
Teaberry. (Keep in mind that yesterday's "unknown" brand is 
tomorrow's national brand when it comes to CB equip- 
ment.) 

The only real difference between mobile antennas of 
similar design is the overall construction. Some models, such 
as the Avanti base -loaded models, will probably outlast five 
cars. Then there are the models from Antenna Specialists and 
Hy -Gain with loading coils that coast at 250 or 500 watts 
input, though this is somewhat more power than allowed by 
the FCC -like 246 and 496 watts too much. 

The fourth and final type of mobile antenna is the dual 

antenna system sometimes termed co phased, twin, or Fazer. 
The dual antenna system consists of two mobile antennas of 
any type connected through a phasing harness so the radiation 
pattern compensates for a poor mounting location. For 
example, if a whip were mounted on a truck's mirror bracket 
(the most common location), the radiation pattern would favor 
a diagonal line running through the truck. By mounting a 
whip on each side of the truck, connected by a common 
phasing harness (transmission line), the radiation pattern is 

shifted straight back and down the road. (Actually, the signal 
is made more omnidirectional, but since a greater part of the 
energy is forward and back it has become common to claim 
the dual antenna system concentrates the radiation "down the 
road. ") 

Within the four classifications of mobile types there are 
some six or seven basic designs -depending on what could be 
considered a different design. It is when we connect the pieces 
of mounting hardware that we get so many different antenna 
models. For example, put any type of antenna on a mirror 
bracket and it becomes a "West Coast Mirror" antenna. Use 
two West Coast Mirror antennas, add a phasing harness and 
you get a "trucker's antenna" -and just about everyone makes 

MAGNETIC ROOF MOUNT by Hy -Gain (above) is a cinch to install and 
remove. It has a 48 -inch whip and the magnet is covered with a layer of 
clear plastic to protect the car roof against scratches. 

THE BUMPER MOUNTED CO- PHASED WHIP combo (top right) is made 
by Shakespeare. It features two hall -wave center loaded antennas with a 

Diplexer wiring harness. 

AT THE RIGHT IS Antenna Inc.'s spring clamp gutter mount antenna. It 
has a stainless -steel whip. 

13210 



GUTTER -MOUNT ANTENNA (top) has a fold - 
over mount. It's made by Hy -Gain. THE SPRING 
CLAMP gutter mount (above) is made by 
Antenna, Inc. It adjusts to the car's rain gutter 
and needs no screws. 

TUK -A -WAY ANTENNA MOUNT (top) is shown in use. Made of cold rolled steel and coated in zinc 
chromate it attaches to the trunk rim of most cars. Its made by Deep South Marketing Corp. 

WHEN NOT IN USE (above) the Tuk -A -Way antenna mount folds into the trunk. When it is folded 
down, a stop keeps the antenna suspended and off the trunk floor while it is stored. Only the mount is 
supplied. The mount accepts antennas designed for either roof or trunk mounting. 

one of those. Do you change trucks often, moving the rig each 
time? Then you can even get a set of vise -grip clamps with a 
built -on antenna mount you can quickly attach and remove it 
from any truck mirror assembly. 

If you have just a typical mobile installation the choice of 
antennas and mounts is almost endless. There are mounts that 
go through the car (in a small hole), mounts that wrap around 
the edge of the trunk lip for a no -hole installation, mounts 
that fit the trunk -lip rain channel, mounts that fit on the 
bumper, mounts that clip to the rain gutter over the driver's 
window (either permanently with screws or temporarily with a 
clamp), even a magnetic mount that can hold a mobile whip 
in the center of the roof at high speeds. If there's some 
possible way to install a mobile antenna someone makes the 
right mount. 

When we move from the concrete to the water, things get a 
bit more difficult as the antennas must be water and corrosion 
proof. While stainless steel will resist salt water corrosion, it 
depends on the type of stainless, and there are some stainless 
steels which virtually dissolve when out on the ocean. There's 
no way you can really be certain what you're getting. Fact is, 
the best marine material is usually fiberglass and that's what 

you'll find in the marine lines from the best known manufac- 
turers such as Antenna Specialists, Hy -Gain, Francis, Mark 
and Shakespeare. These outfits have a lot of experience with 
marine equipment, and even those with stainless steel 
antennas use a formulation that's specially made for marine 
service. Each also provides special corrosion and waterproof 
marine mounts (such as a fold -down or lay -down bracket). 
Also, special marine antennas are available which do not 
require a ground plate connection, such as the A/S M -306, 
Francis CB -74, Mark HW- 11-M6, and Shakespeare 176 -1, 
among others. While the longer marine antennas such as the 
8 -foot Hy -Gain 433 are too tall for mounting on top of a 
camper, the shorter no- ground marine antennas can be used 
on non -metallic campers and other RV's. (Normally, a "stan- 
dard" whip performs poorly on a non -metallic vehicle because 
there's no ground plane. No- ground marine antennas are 
specifically designed to work without a ground plane, whether 
on water or land. A standard mobile -type antenna would 
require a connection to a boat's ground -plate.) 

Buying the right CB antenna isn't easy, but it can't be done 
casually either. We hope we've shown you the basics you need 
to make a wise choice. R -E 
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ALTAJ 4 -DIGIT ALARM CLOCK 
parts layout. Includes a case, not 
shown. 

REAR VIEW, ALTAJ 4- DIGIT. Ra- 
dio switch powers external radio 
for 45 minutes. 

771iN1UP 
PART Il. A comparison between the various 
digital clock kits that are currently available 

FRED BLECHMAN 

THE FIRST PART OF THIS ARTICLE DISCUSSED THE FEATURES AND PRE - 

sented a comparison chart of the clocks that are presently available. 
This second part of the article will take an in -depth look at each of the 
clock kits in alphabetical order. 

Altaj Electronics 
Both of the Altaj clock kits specify the use of "Molex pins ". which 

they don't include. Molex pins substitute for IC sockets. They are 
spring -pins that are made in strips with the standard IC pin spacing of 
0.1 inch. They are joined together at the top by a common flat metal 
section. You merely snip a length of strip that has the number of pins 
you want. with the connecting top section intact. insert them into the 

circuit hoard. and solder them to the foil. Now that the pins are 

secured by the solder joint. you bend the top connecting section hack 
and forthwith pliers until it breaks off. leaving the individual spring 
contacts all in a row. ready to accept the pins of the IC. Molex pins 
are somewhat hard to lind. but suppliers heavy in the IC area have 
them. (James Electronics has them for $ I per strip of 100). Since clock 
IC's are subject to destruction in soldering and handling. Molex pins 
or IC sockets are used in most of the kits. Also. if you have a had I( 
and want to unsolder it from the circuit hoard. you've got a real 

1 problem -some of the IC's have 40 pins to unsolder all at once! 
The direct -drive 4 -Digit Alarm Clock offers a sleep switch to shut 

off an external radio after 45 minutes. The digits for this clock can he 

ordered in either 0.25 or 0.5 -inch heights. 
The King is the most versatile of all the kits with respect to options. 

You can order 0.3 -inch high red, yellow or green digits. or red digits 
0.5 inch or 0.6 inch high. Extra modules are being offered to read 
temperature in four digits. to start an external appliance at a specified 
time. and to chime on the hour electronically! This clock is difficult to 
handle during final assembly. since the spacing and positioning of the 
display within the case involves connecting the control hoard and 

.* II, 

Soltlityli display board with 2 -watt resistors that feed the display segments and 
double as structural members. The cases for both of these clocks are 
"first class "! 

PARTS LAYOUT, Babylon Space 
Age clock. 

SABTRONICS, parts layout. 

BACK -PANEL VIEW OF THE DDC- 1. 

Babylon Electronics 
1 he Spate Age Clock Kit is the smallest and certainly the "cutest" 

of all the clocks reported in this article. It also got the most attention 
at a display of eight of these clocks at a recent Clock Society meeting. 
It somehow manages to use fewer parts than any other MM5314 
clock. yet works beautifully. The kit is very complete. even including 
Molex pins and wire for the three "jumpers". Only solder was 

omitted. 
To conserve case space. the transformer is a wall -plug type. and the 

switches for setting time are constructed and pre -assembled right on 
the printed circuit board. You simply apply pressure with a pencil 
point through the three holes in the back of the case for fast. slow and 
hold! The coded pulsing colon described earlier allows precise time 
setting to the second. even though only four digits are displayed. 
Soldering is somewhat difficult. since many of the circuit paths on the 
PC board are very close together, and the pin spacing of the FND -70 
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GODBOUT-SON-OF-A-CHEAP- 
CLOCK. 

S.D. ALARM CLOCK. Display and 
alarm are on front panel and can 
be mounted remotely. 

THE HEATHKIT MODEL GC -1092. 

JE -700 TIMESETTING SWITCHES 
are prefabricated right on the 
board. 
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THE BILL GODBOUT TIME BASE. 

TWO MV -50 LED's between hour 
and minute displays form a pulsat- 
ing colon that reads seconds in 
Space Age clock. 

THE INTERNATIONAL CLOCK in a 
plastic box. 

/11141V; ; 

GODBOUT TIMEBASE PARTS 
LAYOUT 

A PROFESSIONAL TYPE CLOCK, 
THE ESE ES -112K USES 15 sepa- 
rate IC'S instead of one clock IC, 
to achieve its results. 

INTERNATIONAL ELECTRONICS 
CLOCK parts layout. Requires a 
12 -volt transformer. 

BLACK WATCH reads hours and 
minutes or date or seconds by 
pressing front panel. 

THE CARINGELLA DDC -1 DIS- 
PLAY uses RCA Numitron tubes in 
sockets. r l .. ' 

, 
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PARTS LAYOUT, JAMES JE -700. 

S.D. SALES TIME BASE gives you 
the correct time from 12 volts 
DC. 

91, 

S.D. timebase. parts layout 

JAMES GIANT WALL CLOCK uses 
31 separate LED's to light each 
digit. 

displays are close. But. with care and a jeweler's loupe to inspect your 
work. you'll end up with a clock sure to get attention. 

Bill Godbout Electronics 
This is the only kit reported on that includes sockets for all the 

displays and the IC. You can make this clock with remote readouts, 
digit -blanking (display off to conserve power during battery use). 12 
or 24 -hour display, and battery or 50- or 60 -Hz operation. Actually. 
any of the MM5314 clocks can do all these things. but the PC board 
and the instructions in this kit provide the method in detail. The PC 
board is designed so you can literally saw off the display portion and 
put it on your dashboard. for example. connected by a I3 -wire ribbon 
cable to the clock control board under the dash. Specific instructions 
and sketches are provided to do this. Using a timebase described 
earlier. you can have a "Cheap Car Clock" (Godbout offers combi- 
nation clock and timebase kit for $23.50). 

Caringella 
Beautifully packaged. and with clear. detailed instructions. these 

clocks would be rated "easy" in assembly. except for the large number 
of parts. No shortcuts have been taken. and these are top- quality 
clocks in appearance and performance. Great pains have obviously 
been taken to see that the builder has a no- hassle assembly job. Every 
wire needed in the assembly is color -coded by length. with the ends 
stripped of insulation and tinned for easy handling and soldering. If 
several wires follow a common path. they are furnished in pre - 
assembled tied cables. with each wire color -coded! This kit was really 
a delight to assemble. especially after some of the head- scratching 
required with other kits that offered not much more than a box of 
parts and a poorly reproduced schematic. Caringella kits show great 
attention to detail. in both the design of the kit and the clarity of 
instructions. The printed circuit boards were silk -screened on the 
component side to show the location of even_ part. making assembly 
almost foolproof. 

Several Caringella clocks deserve special mention for unique 
design. The DDC -I uses large digits for the hours and minutes. 
smaller ones for the seconds. making the display easier to interpret. 
this is also true with the DWC -I and the MDC -I. The DWC -I is a 

huge wall clock. with digits formed from individual LED's placed in 
lines to create digit segments. Furthermore. this clock and the MDC -I 
have crystal -controlled built -in battery- powered timebases: this allows 
them to be unplugged. carried to another location. and when plugged 
in again with the displayed time being "right on ". This also provides 
power failure immunity. The LDC -I. and smaller SDC -I. use only a 
single digit to read hours and minutes. The digit first reads tens -of- 
hours. then units -of- hours. then tens -of- minutes. then units -of- 
minutes -and then pauses before repeating! The LDC -1. in its 7 -inch 
high hexagon wood case and single 31._ inch high digit. is a rare 
decorator conversation piece! 

Fig. 2 shows the DDC -I schematic -an MM5314 IC design with 
NO shortcuts! 

Digital concepts 
The EC -2000K takes less than a half hour to build, since there are 

very few parts. The display is a single large planar fluorescent display 
module that contains four large digits, colon, and AM and PM letters. 
Standard coloring is bright blue. but you can order other colors -they 
simply paint the front of the module the color you request, since the 
fluorescent output covers a broad spectrum of colors. All parts. 
including the transformer. mount directly on one printed circuit 
board. The only external wiring is the line cord and the wires to the 
time -setting switches. One switch selects unit- minutes and seconds 
display. instead of hours and minutes, and by proper operation of the 
switches this clock can be used as a 24 -hour stop -clock that counts by 
the second! The case is unique in its clear tubular shape, with end - 
blocks in decorator wood. The end blocks have annular grooves that 
fit over the ends of the cylinder -no unsightly screws. 

The CK -I31 is a calendar clock -that is. it will read month and day 
alternately with time. if desired. With a clear Lucite front panel the 
display is orange and the circuit board parts show. With a colored 
panel. the display appears red. and the parts are not visible. 

ESE 
Instead of using a clock IC. this kit uses 15 individual IC's to 

perform the various functions of wave- shaping. dividing. decoding. 
encoding and driving the displays. This is a professional piece of 
equipment used extensively in the broadcasting industry. and is not 
really aimed at the hobby market. Assembly is straightforward. with 
very few parts beside the IC's. It comes in an attractive. rugged case 
and uses large. bright readouts with simple time -setting switches. 



Formula International 
the \I N15314 clock is actually a simple kit to build. but the 

instructions are poorly planned and poorly reproduced. making a 

simple job confusing. With better instructions, this would he a very 
good "first clock kit" since the kit is very complete (only lacking 
solder and switch wiring). The circuit board is silk- screened to show 
component location and the only "tricky" part of the assembly is 

putting the eleven wire leads on each of the six fluorescent tube 
displays into the PC board. The case is modern and attractive. and the 
display a pleasant blue -green. 

The OC130 and 0C1032 are also very attractive when complete. 
but assembly of these two kits had best not be your first entry into the 
field. The 0C1032 in particular is difficult to asemble, with the 
display sandwiched between two large circuit boards connected 
together with "strong copper wires ". Although the OC1032 has only 
four digits. they are 1 inch high. and can he switched to read minutes 
and seconds. The digits are a bright yellow -orange. and the case is 

outstanding in appearance. 

Heath 
In the forefront of new design. these kits were produced before 

many of the other clocks shown. et contain almost every imaginable 
feature- except simplicity! The designs are complex. with a maze of 
parts and cabling making them the most time -consuming clocks to 
build of all those in this article. The superb manuals would allow even 
a beginner to build one of these clocks given the time -a lot of time. 
However. if something goes wrong. it would take a competent 
technician to unravel it! 

The GC1092A and GC1092D look alike -they use a similar case - 
but the "A" is an alarm version. and the "D" is a calendar clock. For 
power- failure operation, both use a battery- powered timebase oscil- 
lator whose output is calibrated by zero -beating against the line 
frequency as a time standard. The GC 1093 is the only clock designed 
for car use. and uses a crystal -controlled timebase for accuracy. It also 
features switch- selection of elapsed time. repeating every 20 minutes. 
This would he a hands. feature for sports car rallies. 

International Electronics 
The two -sided printed circuit board, with plated -through holes. 

makes assembly of this kit a breeze. This is a "bare- bones" kit. 
containig all the necessary electronic parts, but without transformer. 
wire. switches. solder, case or sockets. so you'll have to do some 
additional shopping or junk -box raiding to end up with a usable 
clock. The PC board is designed with solder pads to connect wiring 
for remote readouts, and the instructions designate the outputs. For 
some unexplained reason. the PC board and remote connections will 
accommodate 9 digits. although only six are used. This is the least 
expensive kit on our list, even though it offers six digits at a lower 
price than some four -digit kits. With a two -buck transformer you 
probably have around (regular 12 -volt type). three simple SPST or 
pushbutton switches and a plastic case. you're in business! 

James Electronics 
Appearing at first to be a very simple kit and containing everything 

you need but solder -even a neat wooden case and red plexiglass front 
panel -the JE -700 turns out to be a tedious assembly job because of 29 
jumpers (wire connections) on the component side of the PC board. 
Assembly is not difficult -just slow. Time is set by pushing a pencil 
through holes in the back of the case to press on PC board switches 
(similar to Babylon). However, the HOLD switch is not provided to 
synchronize the seconds! This can be easily added by providing a 

switch to ground from pin 13 of the IC -but no mention of this 
appears in the instructions. Speaking of the instructions. they look 
nice enough but contain a number of errors sure to confuse a 

beginner. 
The Wall Clock uses 0.6 inch high readouts for hours and minutes 

and 0.3 inch high readouts for seconds. Only three jumpers are used, 
so assembly is straightforward, if you can follow the instructions. 

The most recent additions to the James clock -kits are the giant -digit 
wall clocks. Thirty -one separate LED's are used to form the seven 
segments of each digit, with additional LED's used to form colons 
between pairs of digits. Construction is not difficult, but takes time 
because of the large number of LED's used and because four jumpers 
are used with most of the digits. The 4 and 6 -digit versons of this kit 
are identical for the first four digits with an add -on board containing 
the fifth and sixth digits. The assembly instructions are sparse. but a 

good pictorial makes them adequate. Time setting is simple using 
switches built -on to the PC board, just like the JE -700- except that a 

HOLD switch is included to stop the seconds count. The finished unit. 
complete in wooden case, is a sight to see! 

S.D ALARM CLOCK, mounted by 
the euthor in a standard plastic 
box 

SABTRONICS uses decimal points 
for colons; connects sub- assem- 
blies with ribbon cable. 

NOVUS CONTROL PANEL is con - 
BLACK WATCH KIT, parts layout. cealed. 

THE FLUDRESCEN' TU3E DIS- 
PLAY o' the = ormula International 
MM5314. 

THE CIGITAL CONCEPTS CK -131. 
If a colored panel s used, the 
components are not visible. 

JAMES JE -'00 CLOCK 

OUEST HAS LARGE DIGITS 

SINCLAIR KIT is beautifully pack- 
aged. 

SINCLAIR BLACK WATCH is the 
first kit for a digital wrist watch. 

STEP -BY -STEP CONSTRUCTION 
of an electronic calendar clock. 
The Digital Concepts CK -131 Is 
well shown in this layout -plus- 
demonstration. 

NEXUS CAR CLOCK, parts 
layout. 



THE NEXUS OUT OF ITS CASE. 

THE OUEST PARTS LAYOUT. The 
transformer is at the plug end of 
the line cord. 

SUB -ASSEMBLIES for the Nexus 
car clock connect together with 
resistor leads. 

, 

REAR VIEW OF THE ESE ES -112K. 
The three adjustments simplify 
time setting. 

Mestlna 
The SP -169 clock kit is unusual in several respects: The PC board is 

4 X 6 inches, rather large, but so designed that it is in four separate 
sections that can be cut apart. The case is a surplus extension TV 
speaker cabinet that includes a speaker and volume control. and a 
provision is made for either AC or battery operation. The four 
sections of the PC board. when cut apart. are the same size and are 
designed to allow stacking. like a club sandwich. All the necessary 
parts (except line cord) are provided for AC operation. but detailed 
instructions, PC board section and a parts list provide the timebase 
option with any crystal up to 6 MHz that can be divided down to 50 or 
60 Hz evenly. The instructions are not elaborate. but include a good 
pictorial parts layout and schematic. Since the case was not made 
especially for this kit. final assembly required some cutting and 
drilling of holes. 

The SP -284 Cheap. Clock is one of the easiest of all the kits to 
build, and the only kit reported on to use the National Semiconductor 
MM5316 Alarm Clock IC. This is a direct -drive IC. and no transistors 
or resistors are used to operate the display. The IC has the capability 
for alarm, snooze and "sleep switch" and the instructions show how 
they can be added to the basic kit. This is also true of the AM /PM 
indicators. The display consists of four bright blue -green fluorescent 
glass tubes with high visibility even in bright surroundings. One of the 
three switches supplied with the kit "shifts" the display to read unit - 
minutes and seconds for precise time- setting. With slide switches used 
in place of the pushbutton switches provided, this could be used as a 
24 -hour stopclock that counts by the second. Although no case is 
provided, the kit easily mounts in a flat plastic case with the switches 
and the four fluorescent tubes projecting through the top lid! 

Nexus 
These kits were designed specifically for automotive use. and are 

the same design except for case and display size. They contain a 

crystal -controlled timebase for operation from 12 volts. The displays 
are bright and clear. due to high current flowing through the LED's. 
The IC heats up. but is operated within limits. Time -setting is 
ingenious -a straight pin is inserted through a sandwich made up of 
the PC board. non -conducting sponge. and conducting foam pads to 
act as a switch. Although only fast and slow settings are provided. you 
can set these clocks almost to the second without the need of a third 
switch. Since the accuracy is inherently less than perfect (within 9 
seconds per day in constant ambient temperature). second -setting is 
not necessary. The parts layout. case design and interboard wiring 
between control board and display board show good planning and 
execution. The Car Clock is the smallest 6 -digit clock on our listing. 
and is easily located and installed in a car. The Van Clock is intended 
to he mounted in the wall of the living -quarters of the vehicle. 

Quest 
Step -by -step instructions. a complete schematic and a detailed 

pictorial view make this a simple clock to build. If not for the 
connections between the control and display board, construction 
would be listed as "Easy ". The digits are large and bright, and the 
transformer is mounted in a wall -plus, line cord furnished as part of 
the kit. Switches are not included, to allow the user the flexibility of 

MM5314 IS ON ONE SIDE OF PC PARTS LAYOUT FOR THE DDC- 
BOARD, clock display is mounted 1. 

on the other. 

EC- 2000K, ANOTHER REAR 
VIEW. 

PARTS LAYOUT OF THE EC- 
2000K. 

using his own type. Display blanking is described in the instructions if 
you should want to remote the display board. The PC boards in this 
kit aré two -sided. with circuit wires spaced for easy soldering. 

Sabtronics 
Although very similar in appearance and circuitry to the Quest 

Digital Clock Kit. there are some definite differences. This clock kit 
includes three switches (two momentary, one on -off) and a separate 
transformer. but no line cord. The display can be wired to show a 
decimal point between pairs of digits. to simulate a colon. by adding 
only one resistor. The asembly is simple. but connections between 
control and display boards move it into the "Medium" assembly 
rating. The display is not very bright. since the 270 -ohm segment 
resistors limit the LED current. Changing these to 100 -ohm resistors 
yields a very bright display and does not overdrive the IC. A smaller 
display. using 0.25 -inch high digits. is available for $5 less than the 
price shown for the 0.5 -inch digits. Since the display board is 
completely separate from the control board. connected by 14 wires (13 
for digits. I for decimal points). you can easily remote this board by 
using "ribbon cable ". This cable. available from James Electronics. 
(26 -gage. 20- conductor -59c per foot) is a flat ribbon of parallel 
adjacent wires. each in a different colored insulation: you simply fan 
out the ends to form individual wires, each a different color. 

S.D. Sales 
Patience and a good supply of stranded wire are needed to build 

this two -part clock kit. However. the result is a really nicely- operating 
6 -digit alarm clock. at the lowest price on our list. The display PC 
board is entirely separate from the control board. so it's a natural for a 
remote display. Fourteen wires join the display board to the control 
board -six for digit control. seven for segment control. and one to 
control the LED used as a PM indicator. Colons are not furnished, 
but the instructions cover their installation as an option. Four slide 
switches are used for setting time and alarm functions. with a 

pushbutton switch used for snooze. The Hewlett- Packard LED 
displays are bright and sharp. With the S.D. Timebase that sells for 
$5.95, this would make a good electronic alarm clock for a camper or 
trailer. 

Sinclair 
Although not a clock. but a four -function wristwatch. the Black 

Watch is an electronic timepiece in kit form. so it's included in this 
survey. Everything -even very fine diameter solder -is included. and 
the PC board has the very small IC already assembled to it. The 
actual assembly time is short. but varnish is used at two steps in the 
assembly procedure to protect the circuit from environmental attack - 
and it takes four hours for the varnish to dry! Also. calibration can 
take weeks if you're a fanatic, since it's a hit -and -miss proposition of 
comparing watch time to real time over a period of days and adjusting 
the crystal -oscillator trimmer to compensate for a fast or slow 
condition. There is very little soldering. and no watchmaker's tools are 
needed (though the jeweler's loupe is very handy to check those solder 
joints!). The result is a unique experience and a great conversation 
piece -after all, how many people do you know who've built their own 
electronic wristwatch? R -E 



Part III. Build this biofeedback device that displays the presence of 
alpha waves on a TV screen. You can use it to learn 

and gain from the benefit of the relaxation that comes with it 

NOTE 

Mindpower: Alpha is an intriguing device for 
entertainment and experimentation in video bio- 
feedback. It is not a therapeutic instrument, 
neither is it suggested as a cure for individuals 
suffering from psychological or physiological 
disorders. 

THE POWERS OF THE HUMAN MIND RANK AT THE 

very top of the list of unknowns being studied 
by scientists throughout the world today. In 
no small way, this activity has resulted from 
the discovery that the powers and capabilities 
of the brain are chiefly limited by the amount 
and quality of information that reaches it 
through our senses. With the discovery of 
biofeedback, it has become possible for us to 
use an instrument to detect the brain's activ- 
ity, and to feed this information back to the 
brain through the senses. This fascinating 
discovery has opened great new possibilities 
for expanding the powers of the mind 
through biofeedback training. 

Mindpower: Alpha is an entirely new type 
of biofeedback instrument. It is designed to 
serve as a link between your mind and a 
visible, controllable display on your television 
set's screen. Its purpose is to aid you in 
training your mind to "downshift" from the 
high- tension state of anxiety and stress, to the 
state of relaxation in which the brain 
produces a dominant alphawave rhythm. 
This state, the subject of intense interest 
among meditators, yogis, mind control 
groups, and researchers, is believed to be 
both beneficial to the body and an important 
step in expanding the creative consciousness. 
Once you have achieved it, you will find it a 

fascinating state, in which you are free to 
experiment with the powers of your own 
mind! 

In the July and August issues of Radio- 
Electronics, we described how Mindpower: 
Alpha works. This month we will discuss the 
assembly details. 

Assembly 
The two-sided printed- circuit board (see 

parts list) speeds up assembly and ensures 
freedom from poor joints and stray coupling. 
The foil patterns of the PC board is shown in 
Figs. 1 and 2. 

Begin construction by installing IC sockets 
on the board. To save space, 16 -pin sockets 
are used to hold pairs of closely related 8 -pin 
IC's in several instances. Figure 3 shows the 
parts layout of the board. 

Copyright 1976, National Mentor Corp., All 
rights reserved. Pat. Pend. 

MINDPOWER: ALPHA printed- circuit board 
mounted in metal case. 

The IC sockets are inserted, pressed in, 
then sparingly soldered to the foil side of the 
board. (Use a 25 -watt iron with a small, 
conical tip and do not dwell on a pad for 
more than a few seconds, otherwise you will 
cause foils to delaminate.) Next, install tran- 
sistors Ql -Q15 being careful to orient them 
correctly. Diodes are installed next and the 
same care should be exercised. 

Resistors are installed next, and here it is 
worthwhile to remember that'' / -watt compo- 
sition resistors are fairly fragile. Form their 
leads before inserting and don't be too 
vigorous in pressing them into place. A 
cracked resistor can be next to impossible to 
find by usual troubleshooting methods. 
There are 91 resistors to be installed on the 
board. Check values carefully against the 
parts list and Figure 3 before installing each 
resistor. Also, check again after all resistors 
have been installed. A wrong resistor value in 
a wrong location can be tedious to find 
later. 

Next, install capacitors. Electrolytic capa- 
citor polarity is indicated by a ( +) mark on 
the board opposite the hole that accepts the 
positive lead of the capacitor. Disc and the 
non -polar tubular capacitors are installed, as 
shown, without regard for polarity. Note that 
10 pF electrolytic capacitors C31 and C32 do 
not have pad holes on the board. These 
capacitors are soldered directly to the foils on 
the parts side of the board. The positive side 

of C31 connects to the + 15 volt output of the 
regulated supply, and the negative side goes 

to the ground foil. Conversely, the minus side 
of C32 connects to the - 15 volt output of the 
regulated supply, and the positive side goes 

to the ground foil. Capacitor C33 is soldered 
to the transformer wires that connect to 
points 23 and 24 after those wires are 
soldered to the board. 

The +15 and - 15 volt regulators, IC23 
and IC24, are soldered to the board in the 
plated- through holes. The - 15 volt regulator 
(an MC 7815) is installed with its brass - 
colored heat -sink up. 

The two battery clips for installation of 
BATTI and BATT2 are each secured to the 
board by short No. 4-40 screws and nuts. 
Screw heads are on the bracket side of the 
board and nuts are tightened from the foil 
side. When this stage of assembly has been 
reached, set the partially completed board 
aside and install parts on the case top. 

Four slide switches SI-S4, control R92, and 
a miniature 8 -ohm speaker are installed on 
the case top -half. The BATTERY switch S3 

installs in the left -most punched rectangular 
hole in the case top. Next comes BEEP switch 

REAR VIEW of the front panel 

S4, followed by ALPHA test switch S2, and 
finally, MODE Switch SI. THRESHOLD control 
R92 mounts in the round hole with its 
mounting hardware. The miniature speaker 
is glued to the inner vinyl surface of the case 
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FIG. 1- MINDPOWER: ALPHA PRINTED- CIRCUIT BOARD foil pattern of 
the bottom of the double -sided board shown half -size. 

top beneath the drilled speaker opening. 
Apply contact cement sparingly to the outer 
rim (not the paper cone) of the speaker and 
press into place. Allow to dry before proceed- 
ing. 

To interconnect the parts mounted on the 
case top, with the board, a simple wiring 
harness is needed. Each attachment point on 
the board bears a number (also shown on the 
schematic) and its destination is illustrated in 
Fig. 4. To ensure just the right wire length, 
lay the board next to the case top and lay out 
enough wire to reach from a numbered board 
point to the attachment point on the case -top. 
Now, add a few inches so that there's enough 
slack to bundle the wires at about the middle 
of the case top. You should be able to wire - 
up the parts, but still neatly gather and tape 
the wires into a harness bundle. Using this 
method, you'll be able to open up your unit 
without having wires in your way. 

Attach battery terminal wires to the desig- 
nated board points and dress the wires 
between the battery clips. Next. pass the 
wires of the external power transformer, the 
video output cable and the headband elec- 
trode cable, through the holes in the sides of 
the case bottom. Tie a knot in each entering 
cable for strain -relief. Leave about 2 inches 
of free wire end on each. Now. pull through 
the wires and cables, strip the wire ends and 
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FIG. 2- PRINTED -CIRCUIT BOARD foil pattern of the component side of 
the double -sided board shown hall -size. 

solder them to the proper points on the 
board, as shown in Figure 4. After connecting 
transformer secondary wires to points 23 and 
24. be sure to solder bypass capacitor C33 
across these two points. The finished, inter- 
connected board can then be drawn back into 
the case by taking up the slack on the wires. 
To mount the board, push through screws 
from the outside of the case bottom, install 
'/a -inch spacers, and fasten with four nuts 
from the parts side of the board. 

Finally, the IC's are installed. Great care is 
required in handling IC's, especially 
1C1-1C4, and IC21, all of which are CMOS 
types susceptible to damage from static 
discharges. The other IC's, though not as 
static -sensitive as the CMOS types. still 
require a gentle hand in inserting them into 
their respective sockets. Pay particular atten- 
tion to correctly orienting the IC's when 
inserting them. (Note: In the accompanying 
photos, IC13 is shown as a TO -5 metal can 
package. with leads formed to fit the IC 
socket. In actuality, this IC is supplied in the 
parts kit as an 8 -pin DIP, similar to the other 
IC's. For this reason, it is shown as a DIP in 
Fig. 3. 

Upon completion, spend some time check- 
ing your work. Be critical and don't close 
your eyes to small defects like excessive rosin, 
solder flakes or loose foils. Every minute you POWER comes from an external transformer. 



* POSITIONED ON TOP OF BOARD. 
SOLDERED DIRECTLY TO FOIL. 

BEEP 

OFF 

FIG. 3- COMPONENT PLACEMENT diagram. Circled numbers are interconnect points to external 
components. 
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FIG. 5- HEADBAND ASSEMBLY details. View is from Inside surface of headband. 

invest in checking now could save you trou- 
bleshooting time later. Once you are satisfied 
that everything is correct, set aside the assem- 
bled unit and start fabricating the headband 
electrode assembly. 

Headband assembly 
The elastic headband assembly that holds 

the three EEG electrodes against the skin 
surface of your head is assembled from parts 
contained in the Headband Electrode Kit 
(NM -HA39) (see parts list). Assembly of 
these parts deserves care and attention, for it 
is through these electrodes that the tiny 
potentials of your brainwaves enter the 
Mindpower: Alpha circuitry. 

Figure 5 is an assembly plan of the head- 
band. The elastic band comes with pre - 
attached Velcro fasteners, located to permit 
snug attachment of the band to any size 
scalp. Four metal electrode buttons are 
provided, although only three of these will be 
used. Note that one of the four buttons has 
extra -long prongs. This is an occipital (back 
of the head) electrode, intended for use by 
people who have a substantial amount of hair 
covering the skin at the back of the head. The 
long prongs are intended to face inward and 
to comb -through the hair to touch the skin 
below at several points, thus providing a low - 
impedance contact. For those blessed with a 
lesser covering of hair at the back of the 
head, a better choice for the occipital elec- 
trode will be one of the buttons having 
shorter prongs. Plainly, where the hair is thin, 
there is less cushioning and the button with 
shorter prongs will be more comfortable in 
combing through a sparse hair covering. 

To begin assembly of the headband, first 
mark the positions of the electrodes. Wrap 
the band about your head so that the closing 
ends overlap just above your right ear. Pull 
the band snugly, but comfortably tight, and 
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Be the 
"mew 

Professional" 
in electronics 

CREI trains you at home 
for one of the most important 
career levels in electronics 

plus offers you special 
arrangements for engineering 

degrees 

Advanced Electronic 

Most people think there are only two 
levels of careers in electronics: the 
technician level and that of the degree 
engineer. 

There is, however, a third and very im- 
portant level. It is that of the engineering 
technician or practical engineer. The 
growing importance of this career level 
has created what might well be called the 
"New Professional" in electronics. 

If you look at the various levels of em- 
ployment in electronics, you will under- 
stand why this "New Professional" is so 
important. 

The average technician is a person 
who has had vocational training in elec- 
tronics. He understands the basic prin- 
ciples of electronics so he can trouble- 
shoot, repair and maintain equipment. 
He usually works under close super- 
vision in performing his duties. 

The engineer has college training in 
electronics. He usually supervises tech- 
nician personnel and is responsible for 
planning and developing of electronic 
equipment and systems. Frequently, 
however, engineers are more heavily 
trained in the scientific principles of 
electronics and less in their practical 
application. 

The engineering technician, by con- 
trast, is a specialist in the practical appli- 
cation of electronics. His training usually 
consists of a two-year college program 
in electronic engineering technology. In 
many organizations, the engineering tech- 
nician handles several of the respon- 
sibilities of the degree engineer. He often 
has the title of engineer. 

CREI programs are designed to give 
you at home the same level and depth of 
training you receive in a two-year col- 
lege program in electronic engineering 
technology. CREI programs are, in fact, 
more extensive than you will find in 
many colleges. And CREI gives you the 
opportunity to specialize in your choice 
of the major fields of electronics. 

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 pro- 



areer Training at Home 

totype construction, breadboarding, test 
and measurement procedures, circuit 
operation and behavior, characteristics 
of electronic components and how to 
apply integrated circuits. 

Only CREI offers the unique Lab Pro- 
gram. 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 inter- 
esting and effective. And the profes- 
sional 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 credit for engineering de- 
grees at certain colleges and universities 
as part of your home study training pro- 
gram. An important advantage in these 
arrangements is that you can continue 
your full time job while "going to col- 
lege" with CREI. This also means you 
can apply your CREI training in your 
work and get practical experience to 
qualify for career advancement. 

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 describing 
your opportunities in advanced electron- 
ics and the details of CREI home study 
programs. 

Qualifications 
You may be eligible to take a CREI col- 
lege -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 extensive or 
minimum experience in electronics. 

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

McGraw -Hill Continuing Education Center 
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Washington, D.C. 20016 
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mesh the Velcro ends. Now, standing before 
a mirror, place a mark on the band directly 
above the center of each eye using a piece of 
chalk. This will establish the positions of the 
right frontal lobe active electrode and the left 

HEADBAND ASSEMBLY of Mindpower: Alpha. 

frontal reference electrode. Nov.. place the 
base of your left hand's index finger against 
the top of your left ear. and extend your 
finger tip to the band at the back of the head. 
Place the chalk on the band against your 
finger tip, and you will establish the position 
for the occipital electrode. 

Remove the band and lay it flat. Position it 
with the two frontal electrode marks to the 
right and facing down. Place the prongs of an 
electrode button on the band behind the 
rightmost mark and press the prongs through 
the band's fabric. Now, repeat the process to 
mount the left frontal electrode. Crimp all of 
the prongs over on the outside of the band to 
hold the two frontal button electrodes in 
place. (The smooth button side is the inside 
surface.) 

Now, mount the occipital electrode, work- 
ing from the outside in. Place the selected 
occipital electrode directly over the chalk 
mark and press its prongs through the fabric. 
Crimp only two of its prongs flat against the 
band leaving the remaining prongs protrud- 
ing. This means that you will now have one 
electrode at the left, formed by prongs and 
two smooth button electrodes at the right of 
the band. 

TABLE I- CHECK -OUT PROCEDURE 
FROM TO USING RESULT 

IC23 out Point 24 (gnd) VOM 15 VDC 
IC24 out Point 25 (gnd) VOM 15 VDC 
Point 25 Point 10 VOM 9 V (S3 ON) 
Point 26 Point 11 VOM '9V(S3ON) 
IC1 (pin 9) Point 24 (gnd) Scope Approx. 7V in -lock 

Standing before the mirror again, fit the 
band to your head with the two frontal 
electrodes on the forehead above your eye 
centers. The prongs of the rear occipital 
electrode should now comb through your 
hair to 'contact the skin surface at the back 
left of your head. 

Once the electrodes have been assembled 
to the band, you are ready to attach their lead 
wires. Begin by removing about 12 inches of 
the electrode cable's outer sheath and shield 
braid. This will reveal the three insulated 
wires of the cable. Crimp a solder lug around 
the outer sheath of the cable just below the 
point where the wires exit. This will be used 
as a strain- relief. Simply punch a tiny hole 
through the elastic band about 5" to the right 
of the occipital electrode. Now, insert a ' /r' 
No. 4-40 screw (with washer on) through the 
band from the inside, slip on the lug from the 
outside, and secure in place with a No. 4-40 
nut. Twist together the two insulated wires 
leading to points 2 and 3 on the PC board. 
Punch two small holes in the electrode band 
between the cable attachment point and the 
first electrode to the right. Thread the twisted 
wires through these holes. The first electrode 
is the left frontal (isolated ground) electrode. 
Cut to length the wire leading from PC board 
point 3, strip its end and solder it to the 
crimped prongs of that electrode. Punch two 
more holes in the band between the first and 
second electrodes and thread through the 
wire from PC board point 2. This wire should 
then be stripped and soldered to the crimped 
prongs of the right frontal electrode. 

To complete assembly, punch two more 

tiny holes between the cable attachment 
point and thread the remaining wire leading 
from PC board point I, through both, and 
solder it to one of the crimped -down prongs 
of the occipital electrode. This completes 
assembly. 

Check -out 
After a final check of all wiring and 

connections. you should make a few voltage 
checks to ensure that all is functioning 
correctly. Install 9 -volt batteries BATT I and 
BATT2, and insert the prongs of the power 
transformer assembly into an AC wall outlet. 
Table I lists the measurements that should he 
made during the check -out procedure. 

When these checks have proven satisfac- 
tory, set the BEEP switch S4 to ON and move 
ALPHA switch S2 to the TEST position. You 
should hear a rapid succession of I -kHz 
"beeps" from the speaker signifying that the 
alpha test oscillator is keying the speaker, as 
would amplified alpha. To check the input 
amplifier, run the THRESHOLD control up and 
down. At maximum, you will hear some 60- 
Hz modulation of the alpha test beeps. At 
minimum, the tones will be crisp and clean. 
(The 60 Hz modulation results from stray 
pickup by the "open" electrode circuit. When 
electrodes are placed on the head, the elec- 
trode circuit is "closed" and 60 Hz pickup is 
minimal because of the differential input 
circuit.) 

When you have reached this stage, you are 
ready to connect your Mindpower: Alpha to 
the TV set for some fascinating experiments 
in video biofeedback. 

HORIZONTAL SYNC 
This one is beginning to get to me! Wards Airline GHI -4836. 

The problem is very bad horizontal sync. You can set it up and it 
works for a moment, then jumps out of sync. Moving the 
horizontal hold control will make it lock, then it goes out again. 
I've checked everything I can think of. I note that touching the 
horizontal oscillator plate with a scope probe makes it go out of 
sync. When I take the probe off, it comes back temporarily. 
Should I take this down to the creek and make a fish -trap out of 
it or what ? -C.S., Vergennes, IL. 

Probably wouldn't make a very good fish -trap; let's fix it. 
This sounds very much like a thermal. Something is changing 
in value as it warms up. Try heating and cooling various parts. 
The oscillator plate should not be that sensitive. Sounds very 
much like a resistor increasing in value to me. (Feedback: 
Right! I8K resistor across horizontal oscillator plate coil read 
anywhere from IOOK to 200K, out of the circuit on the bench! 
Thanks!) 

"ADD -ON" AUTOMATIC FREQUENCY CONTROL? 
Is it possible to install an automatic frequency control in an 

old Zenith model FM radio? This is a model G- 725. -O.B., 
Monett, MO. 

Frankly, it would be pretty hairy to add something like this 
to an existing design, even in a tube chassis like this. 
Suggestion; if you are having oscillator drift problems in this 

chassis, check that little ceramic capacitor across the oscillator 
coil. This is a negative-temperature-coefficient type, and was 
used to correct drift. We replaced several of these when these 
sets were new! Aerovox part number for this capacitor is 
CN22JNO80 and it's a 22 -pF unit. 

WHITE COMPRESSION 
The picture looks odd on this Philco 7L40. It looks something 

like white compression. The brightness control has no effect. All 
of the DC voltages on the picture tube read about - 300 volts! 
No: the cathode is about normal. The grid resistance to ground 
is too low. 1.0 megohm normal. What is this ? -J.D., Mena, 
AR. 

You have a shorted blanking coupling capacitor, C46, the 
.0022 gF from the vertical output transformer to the picture 
tube grid. 

WIDTH COIL 
I have an old Capehart CT -125 TV that I'm working over. I 

need a width coil for it. It works fine but I have no AGC and 
sync. -V.M., Mission, TX. 

Tight! his is one of the old dual -winding types -you get 
the AGC and sync keying pulses from the secondary of the 
width coil. You can get a Triad WLC -29 that is listed as a 
replacement for the original part number that I'm not going to 
copy since it's so long! Thordarson WC -26 is also a sub. 



FIG. 1- DEMONSTRATION of the Digital Time 
Delay System. Robert Berkovitz, research direc- 
tor of Acoustic Research, sets up demonstra- 
tion as David McIntosh, circuit designer, looks 
on. 

Digital Time 
Delay System 

For Concert -Hall Sound 

IN THE EARLY DAYS OF HIGH FIDELITY. IT 

was fashionable to describe the end goal 
of all hi -fi as being the "ability to 
recreate the concert hall in your living 
room." As time went on (and as audio- 
philes became more sophisticated and 
knowledgeable), the industry soon came 
to realize that such a goal was, at best, 
highly elusive. A home living room has 
neither the cubic volume nor the 
acoustic properties of a large concert 
hall and no amount of "wishing" would 
make them the same. Furthermore, it 
has long been conceded that part of 
what gives listeners the "feeling" of 
attending a live concert is psychological 
or psychoacoustic in nature. We sense 
the fact that we are in a large hall 
because of visual clues as well as aural 
ones -The audience around us, the plush 
seats, the brightly lit stage upon which 
the musicians perform -all these things 
contribute to our sense of the "live 
performance ". 

During the brief but short -lived hey- 
day of quadriphonic sound, many 
proponents of 4- channel audio main- 
tained that this multi -channel reproduc- 
tion technique could bring us a step 
closer to "concert hall sound" in our 
homes. The fact is, though, that much of 
what was passed off as "concert hall 
ambience" in 4- channel records and 
tapes was, in reality, nothing more than 
a form of "surround sound" that was 

A prototype system used in audio research that 
can create a concert hall of any size and 

shape in any typical listening room 

deemed most unnatural by many 
listeners who resented being bombarded 
by vocalists and instruments located 
behind their backs. Until recently, it 
appeared that the only way to make a 
hi -fi music system sound like it was 
reproducing a concert hall performance 
was to transport speakers, amplifiers 
and program source into an actual 
concert hall. The hall would then 
provide the required acoustic qualities 
that are missing in any home version of 
the performance. Much of the success of 
some of the early "live versus recorded" 
concerts that were a popular audio sport 
in the earliest days of component hi -fi 
are now attributed to the fact that both 
the live performance and the electroni- 
cally reproduced equivalent were, in 
fact, taking place in a large and acousti- 
cally identical auditorium or concert 
hall. 

Still, with the aid of modern comput- 
ers it should be possible to study the 
exact nature of all the sounds -primary 
and reflected, phase shifted and atten- 
uated, coherent and incoherent -that 
reach a listener's ears when he or she 
attends a live concert. And if all these 
elements of sound can be programmed 
electronically and reproduced from a 

sufficient number of directions or points 
of origin, it should be possible to "fool" 
a listener into believing that he or she is, 
in fact, attending a live concert when all 

LEN FELDMAN 
CONTRIBUTING HI -FI EDITOR 

the while that listener may be sitting in a 
darkened room no larger than the prov- 
erbial "typical home listening room ". At 
least that is how Bob Berkovitz of 
Acoustic Research and his engineering 
team headed by David Mclntoch rea- 
soned some time ago when they first 
began a project that lead to the Digital 
Time Delay system described here. 
Much of what follows was learned 
during a brief but fascinating trip up to 
AR's plant a few months ago, and the 
author is indebted to the people at 
Acoustic Research for letting us in on 
this exciting research project, and for 
supplying some of the photos appearing 
in this article. 

Background 
A listener at a concert hall hears at 

least three effects of concert hall acous- 
tics. One of these is the arrival of sound 
from a number of directions in rapid 
succession; first from the stage (called 
the "direct" sound) and then from 
various reflecting surfaces inside the 
hall. A second effect is the incoherence 
of high (treble) frequencies that makes 
it difficult for a listener to localize the 
sound source and at the same time gives 
an open, airy quality to concert hall 
sounds. The third effect is the familiar 
gradual decay of sound after it has 
stopped originating from the stage. This 
last effect is often successfully simulated 
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during recording, so that there seems no 
need to recreate it during the playback 
process. 

The first two effects, however, cannot 
be conveyed by conventional sound 
reproduction techniques, according to 
AR. The failure of conventional high - 
fidelity equipment to reproduce the two 
missing effects is probably one of the 
main reasons for the artificial quality of 
the reproduction of orchestral music in 
the home, even when the components 
used are accurate insofar as frequency 
response and negligible harmonic and 
IM distortion are concerned. 

The premise upon which AR's 
research was based is that "concert hall 
acoustics" can be electronically simu- 
lated and added to the reproduction of 
ordinary stereophonic records and 
broadcasts. Two phases of study and 
research were involved, both of which 
were carried on simultaneously. 

First, it was necessary to define the 
acoustical properties of large halls in 
order to understand the patterns of 
reflections and the type of sound distri- 
bution that takes place in such halls or 
enclosed spaces. Mathematical models 
of halls were used in this study, since the 
objective of the study was to understand 
the acoustics of an ideal hall rather than 
how to build one in a true architectural 
sense. The program that was used to 
characterize different halls utilizes such 
data as hall dimensions, sound source 
and listener location (specified in three 
dimensions), absorption coefficients for 
each of the interior surfaces of the hall, 
absorption coefficients for areas of 
special absorption on any of the interior 
surfaces, the dimensions of those special 
areas, and the specific time period that 
the user of the program wishes to 
examine closely. 

A number of studies indicate that the 
subjective effect of early reflections of a 
large hall is different from that of later 
reverberation. These studies further 
indicate that the time period in which 
the acoustical "character" of a hall is 
sensed by the listener is approximately 
100 milliseconds (one tenth of a second). 
In this time, following the attack tran- 
sient that represents the start of the 
musical sound, our ears and brain form 
an idea of the size and diffusion of the 
sound source and of the setting in which 
the source and listener are located. 
Mathematical modelling of simplified 
rooms, implemented with computers, 
provides a highly precise way of deter- 
mining the basic image locations in time 
and space. This, in turn, allows the user 
of the program to look for patterns that 
correspond to different subjective ef- 
fects. The data from the output of the 
computer can be used to set the oper- 
ating characteristics of an appropriate 
simulator and the subjective effects of 
different "halls" can then be compared 
and analyzed electronically. 

Reproduction simulator 
A sixteen- channel delay system was 

developed by Acoustic Research that 
converts the computer generated infor- 
mation into equivalent acoustical prop- 
erties in a listening room. In the tests we 
heard, sixteen AR -7 loudspeakers, 
mounted in two tiers of 8, reproduced 
delayed sounds. A pair of AR -11 loud- 
speakers were used for reproducing the 
regular, undelayed stereo channels. Fig- 
ure 1 shows Robert Berkovitz, research 
director of AR, as he enters computer 
generated data into a prototype of the 
Digital Time Delay System during the 
recently held Audio Engineering Society 
Convention in Zurich. 

Figure 2 is a closeup view of the 
control panel of the Digital Time Delay 
System. Each knob is used to set up the 

FIG. 2- FRONT -PANEL of the Digital Time 
Delay System. Sixteen knobs control the time 
delay of the 16 channels. 

proper time delay for one of the sixteen 
reproducing channels used in the sys- 
tem. Sixteen channels were chosen 
simply because the number 16 works 
out well in terms of available digital IC 
specifications. The sixteen -channel de- 
lay system is actually a special purpose 
computer designed and built at AR. It 
operates by sampling the incoming 
music signal at approximately 30,000 
times per second, converting the level of 
each sample to a number that is then 
stored in the correct location of a digital 
memory. This memory contains the last 
quarter- second of program material fed 
to it. 

The component side of a memory 

FIG. 3- MEMORY BOARD contains 96 memory 
IC's for a total storage of 98,000 bits. 

board in the Digital Time Delay system 
is shown in Fig. 3. Each memory IC (a 
monolithic circuit with the equivalent of 
7000 transistors) has a storage capability 
of 1024 bits of information. In this 
application, the "bits" are music signals 
encoded in digital form. The total 
system contains 96 memory IC's, for a 
total storage of 98,000 bits, which 
corresponds to the required maximum 
time delay of one -quarter second. The 
Digital Time Delay system could be 
expanded to provide longer delays if 
required and, because the music is digi- 
tally encoded before storage, its quality 
is unaffected by the length of time that 
it is delayed. 

The wiring side of a memory card 
used in the Digital Time Delay system is 
pictured in Fig. 4. The wire -wrap tech- 
nique used allows rapid construction 
and modification of circuits while 
providing high reliability. There are 
over 1500 connections on this 4 x 10 in. 
wiring surface! 

After the value of each sample has 
been stored, and before the next one is 
taken, a memory recall circuit reads 
sixteen samples from as many memory 
locations and sends each sample to one 
of the sixteen output channels. Each 
channel drives a loudspeaker system 
placed to cover one -sixteenth of the 
space above and around the listener. 
When the system is operating (repro- 
ducing musical program material), re- 
produced sound comes first from the 

FIG. 4- MEMORY BOARD measures 4 10 
inches and contains over 1500 connections. 

two conventional stereo loudspeakers 
located in front of the listener. Then, 
after delays of fractions of a second 
(determined by the particular program 
used), the same information is succes- 
sively reproduced from each of the 
sixteen delay channels. The audible 
sensation to a listener sitting "inside" 
the system is that of listening to music in 
a hall whose size, shape and acoustical 
character depend upon how the system 
controls are set. 

Listening tests 
In our own listening tests, the illusion 

of being in a large concert hall was 
tremendously enhanced when the lights 
in the demonstration room were extin- 



guished, which confirms what we said 
earlier about the psychological aspects 
of concert hall attendance. But, with 
that reservation aside, the overall sonic 
effect of the experiments was uncannily 
real. Not only were we able to sense the 
spaciousness of a large concert audito- 
rium, but as Mr. Berkovitz altered the 
parameters of our simulated concert 
halls, we were even able to sense the 
direction in which the "dimensions" of 
the hall had been changed. 

A most unnerving experience oc- 
curred when the controls were altered so 
as to "build" a concert hall that could 
not be realized architecturally. (As I 

recall, one wall was "turned around on 
itself or "stretched" beyond physical 
reality while in another instance unreal- 
istic side alcoves were "implanted" in 
our make -believe hall). When these 
architectural abberations were imposed, 
our lifetime of listening experience 
immediately rejected the audible results 
as being "unnatural " -or just plain 
weird! 

A consumer product? 
Readers of R -E will recall that just a 

few months ago we reported about a 
Digital Time Delay System developed 
by Audio Pulse that was ready for 
consumer use. Obviously, the more 

complex and elaborate sixteen -channel 
simulator now developed by Acoustic 
Research is not quite ready for consum- 
er packaging (nor could any consumer 
of our acquaintance afford it if it were). 
According to Robert Berkovitz, the 
entire project was initiated without a 
specific end -product in mind -as purely 
a research tool to investigate those 
remaining unknown factors in human 
hearing that are greatly in need of 
further study. The system will be used, 
no doubt, by acousticians and architects 
and could well serve ac an important 
tool for such craftsmen who must design 
the concert halls of the future. Theoreti- 
cally. new shapes and materials could be 
"tried" using the simulator before thou- 
sands or even millions of dollars were 
expended on new architectural realities 
that might or might not prove acousti- 
cally satisfying after the money has been 
spent. 

In our auditioning of different stereo 
records, we noted that the techniques 
brought to bear in the original recording 
by the recording engineer had some 
effect upon the way in which the "hall" 
was simulated acoustically, but not 
nearly so much as we would have imag- 
ined. In other words, the simulated 
acoustics created by the sixteen -channel 
digital time delay system played a much 

larger role in this listener's subjective 
evaluation of the "space" in which the 
music was being reproduced than did 
any artificial reverberation or decay 
time introduced into the original stereo 
discs that we listened to. The "hall" 
sensations were there (and similar) 
whether we listened to a so- called "live" 
stereo disc (one recorded from master 
tapes originally made at a live perform- 
ance) or to a studio -type multi -channel 
recording more typical of today's 
recording techniques used for modern 
or "pop" music. 

In summarizing the work done at 
Acoustic Research Bob Berkovitz did 
not firmly rule out the possibility that 
such multi- channel digital time delay 
systems would someday be econom- 
ically and technically feasible for a 
home product. Based upon the rapid 
strides we have seen in recent years in 
large -scale integration and miniaturiza- 
tion, we suspect that a product for home 
use will be here sooner than ever. As for 
the question of where we will put those 
extra sixteen speakers, take comfort in 
the fact that they need not be as large in 
size or high in quality as the two 
primary stereo channel speakers that 
must still supply the "direct" sound 
even in the home concert hall of the 
future. R -E 

SPECIAL POWER TRANSFORMER 
I've been trying to locate a power transformer for a Scott 299 

for some time. I would appreciate any help I could get; no one 
seems to have an exact replacement. The specs are as follows: 
high voltage, 390 VCT. Filament, 5 V at 3A, 6.3 V at 4.2A. Bias, 50 

volts at 150 mA. Do you have any ideas ? -R.Z., Buffalo, NY. 

I'm full of ideas! Now let's see if any of them are worth a 

darn. Sams 445 -13 shows that this is a stock transformer. 
except for that bias winding. Why such a high current rating 
on that one? 150 mA. Oh, oh. Now I see. They are also using 
this as a DC source for the heaters of the preamplifier tubes! 
That's why the 150 mA. 

I have a listing of a Thordarson 22R123 transformer that is 
fine except for the current rating of the bias tap. Everything 
else matches. Hey! This transformer also has a 12 -volt heater 
winding rated at 5.0 A! Do this: put a diode in series with this, 
with a filter capacitor, and use the resulting DC to feed the 
preamp heaters. Then the bias tap will have plenty of 
voltage! 

RASTER WITH VIDEO AMPLIFIER OUT? 
I've got all sorts of problems in this Zenith 20X1C38. If I pull 

the 12HL7 video output tube, I can get a raster of sorts. With the 

tube in, the high - voltage jumps up and down and then goes out. 

What does the crystal ball say ? -F.L., North Bergen, NJ. 

You've got one dandy "reverse symptom" here. When you 
pull the video output tube of a normal TV set, the raster 
should go out. Reason; the video output tube plate is supplied 
from +400 volts. With no load, this plate voltage (normal 
+330 V) should jump to +400, and the picture tube cathodes 
with it. This rise in cathode voltage makes the picture tube 
grids far more negative by comparison, and the tube should 
cut off. 

I believe you'll find that someone has cranked all three of 
the picture -tube screen controls wide open. This will let the 
tube light a little even with such a bias upset. Run a grey -scale 
adjustment, and then find out why the plate voltage of the 
12HL7 is so far off. Bad resistor, open peaking coil, etc. 

LOW BRIGHTNESS 
I can't find out why the brightness Is so low on this Sears 

black- and -white TV. The DC voltages on the picture tube seem 
to be close; the cathode reads + 225 V and the grid + 178. It I 
touch pin 7 (cathode) with the voltmeter, the brightness lumps 
up right away. If I leave it there, It tries to get too bright. The 
tester seems to be bleeding off some of the excess voltage. I'm 
lost. -L.H., Buckley, WA. 

No, you're not; you're in the right place. Your picture tube 
cathode is far too much positive. This makes the grid too far 
negative and cuts down the brightness. Normal should be; 
cathode. + 188 volts; Grid. + 139 -volts for a net bias of -49 
volts. You must be using a low -impedance DC voltmeter. to 
cause such a drop. 

The DC voltage comes from the + 174 -volt source on the 
flyback. through a "spot- killer" diode. to the picture tube 
cathode through a 150K resistor. Check this diode; it could be 
shorted which would raise the cathode voltage. 

NEW FORMULA FOR REMOVING "TAR SMELL" 
1 saw your note on tar smell from burnt -out transformers. I 

have another way: ran across the same problem some years 
ago. Tried several things and finally came up with this one. 

Soak an old cotton rag in pure vanilla extract, and wash the 
affected area vigorously. Do not rinse off. If the user doesn't 
like vanilla, try cherry, almond or other flavors! -R.L. Ward. 
A -V Technician, E. Lansing. MI. 

MISSING TUBE 
/just got hold of a model 546 Supreme scope. Got nothing but 

a dot on the screen. One of the tubes is missing. This is a 5 -pin 
type. Tried several, but none of them worked. What tube is 

this ? -P.P., Astoria, NY. 

This is a 885 gas triode (sometimes called a thyratron). It's 
the horizontal sweep generator; sort of a relaxation oscillator 
kind of thing. The tube is obsolete, but you might be able to 
dig one up from ads in the Classified section in the back pages 
of R -E. Several companies advertise old tube types. R -E 
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Antennas 
BOOSTER MOUNTS ON MAST and connects between lead in and transmission coax. 
In typical installations the antenna should be mounted further above the chimney. 

There's a lot of things to consider when undertaking this 
task. Here we look at the most important ones and see 
what it takes to get the best possible reception 

AN ANTENNA INTERCEPTS THE TRANSMITTED ELECTROMAGNETIC 
energy traveling through space and converts it into a voltage 
that the TV set can process into a visible picture. Ideally the 
antenna voltage should be an exact replica of what is 
transmitted by the broadcaster. A number of things can 
prevent that from happening. Some of them are: 

Impedance mismatch to downlead. 
Inadequate bandwidth. 
Broken or missing elements. 
Damaged, loose or misaligned elements. 
Loose signal connections. 
Unstable supports. 
Improper phasing or element spacing. 
Relative motion of elements in wind. 
Corrosion at joints and connections. 
Proximity to metal objects. 
Lightning damage. 
Strong reflections or signals from other sources. 
Disoriented or tipped antenna. 

Each one of the above causes for poor pictures can be 
avoided either at the time you purchase an antenna or install 
it. Of the thirteen mentioned above, the last four can be 
avoided by proper installation. The others can be avoided by 
selecting the right antenna. Taking them one at a time, let's 
discuss how problems can be avoided. 

Transmission lines 
In most residential applications the delivery system consists 

simply of a length of 75 -ohm coaxial cable or 300 -ohm 
Technical Editor, Winegard Co. 

JAMES E. KLUGE' 

twinlead connecting the antenna to the TV set. In some 
installations where more than one TV set is connected to the 
antenna there may be splitters, set couplers or line -drop taps 
distributing the signals throughout the residence. This would 
be considered a simple master -antenna television (MATV) 
system. Except where amplifiers are involved and where 
connections are bad, there is little chance for trouble. Where 
300 -ohm unshielded twinlead is used, keep it at least 6 inches 
from metal objects and do not coil it. Now, let's take a close 
look at antennas. 

Impedance 
Most TV antennas are nominally either 75 -ohm or 300 -ohm 

balanced. It's usually impossible to look at an antenna and 
determine its impedance. The manufacturer will usually 
specify it. You then match this impedance to the impedance 
of the downlead or, where not included with the antenna, 
install an impedance -matching transformer to convert from 75 
to 300 ohms or vice versa. Mismatched impedances not only 
waste signal power but cause standing waves that result in 
smeared pictures. 

Bandwidth 
Again, there is no way to look at an antenna to tell what its 

bandwidth is. It can be observed only with sophisticated 
engineering instruments. You have to rely on a reputable 
manufacturer who has the measurement facilities and has 
specified the bandwidth of his product. 

An antenna is like a tuned circuit. It will respond to 
frequencies within the bandwidth to which it is tuned and is 



virtually unresponsive to frequencies outside that band- 
width. 

Ideally, the antenna's response curve should be flat, with 
steep skirts at the cutoff frequencies. If it cuts off the edge of a 
channel too soon or too sharply it will attenuate either the 
picture. sound or color carrier. This will degrade picture 
quality on that channel. On the other hand, an antenna that 
does not cut off sharply outside the passband will make the 
antenna responsive to frequencies other than the TV signals, 
such as land -mobile radio, aircraft and FM broadcast. 

Any of these can cause interference patterns in the picture. 
They represent extraneous signals not part of the original TV 
signal. Choose a manufacturer who has antenna design and 
measurement facilities plus an established reputation. 

GOOD RECEPTION? NOT A CHANCE! Bent and twisted elements Im- 
properly aligned with each other and dangling (disconnected ?) twlnlead 
guarantee poor pictures at the set. 

Antenna construction 
Some antennas may look well constructed but after they're 

installed and severe weather gets to them, they show their 
weaknesses. Elements bend or break under stresses caused by 
heavy winds or ice loads. Element spacing and alignment are 
critical to phasing and affect the frequency response, 
impedance matching, gain uniformity and directivity. 

Look for heavy -duty construction and reinforcing supports 
at points of maximum stress. Look for strength in mountings 
and fabricated parts -particularly for ' /ih -inch diameter 
aluminum tubing used for long elements. Look for bracing 
and heavy -gauge materials where strong forces will be applied 
as a result of high winds and ice. 

Where elements rotate into position and plastic or 
aluminum parts hold them captive for proper alignment, test 
the captive positioning device for rigidity and strength by 
subjecting the elements to bending and twisting forces. 

Downlead connections, impedance- matching components 
and preamplifiers should be enclosed and protected from the 
weather. Typically they are enclosed in plastic housings to 
keep out dirt, rain and snow. 

Well designed antennas are not only mechanically strong 
and electrically sound, but assemble quickly and easily. Fold- 
out elements that are self-locking and secure, involving a 
minimum of assembly time is the general rule. 

People who earn a living putting up TV antennas must be 
able to do it quickly. An antenna installer's time is valuable as 
well as costly from the customer's point of view. Ease of 
assembly and speed of installation is as important as the cost 
of the antenna itself. It would be better that the installer do a 

READY FOR SATELLITE BROADCASTS! With Its skyward slant, this 
antenna will do better on signals from outer space than those from the 

nearby television transmitters. 

signal survey on the roof to insure a good reliable signal than 
to spend that time assembling bolts, nuts and antenna parts on 
the ground. Avoiding costly callbacks is another good reason 
for selling and installing a line of good sturdy antennas made 
by an established and reputable antenna manufacturer. 

The mast clamp, since it supports the entire antenna array, 
should receive careful scrutiny. A simple clamp with heavy 
bolts is not enough -the antenna load with all its twisting and 
bending motions must be transferred from the boom to the 
mast through that mast clamp. The boom and the mast must 
be strong enough to withstand these forces while the clamp 
locks them together rigidly. 

Installation 
Up to now much of our discussion has dealt with the 

antenna itself. As most of us know, the installation can make 

HEAVY 1 -PIECE TUBULAR ELEMENTS locked to the boom by aluminum 
clamps and tough plastic supports will stand up. 

or break the performance of a good quality antenna. How 
many people do you know who have condemned a tried and 
proven antenna simply because it was installed improperly? 
Good pictures depend on a good antenna that is properly 
installed to transform the airborne signal into a faithfully 
reproduced voltage applied to the TV set. 

To begin with, the set needs at least 1000 µV (0 dBmV) at 
the antenna terminals. The AGC circuits in most TV sets can 
usually handle up to a few hundred thousand microvolts, 
except perhaps the small portables that prefer something well 



under 100,000 µV ( +60 dBmV). To measure these levels, a 
good signal -level meter (SLM) is necessary. If you can't buy 
one now, try to borrow or rent one until you feel you can 
justify the cost of buying one. When you do buy one, let me 
caution you on one thing. 

When buying an instrument like an SLM, it doesn't pay to 
try to save a few dollars. Like good antennas, a high -quality 
SLM will pay you back many times over. One other thing, if 
you plan to get into MATV work some day, buy the more 
expensive but more accurate and useful MATV meter now - 
not later. Here's a good case where you get what you pay 
for. 

If you can't justify buying or renting a high -quality SLM, 

THE STRONG 3 -PIECE MAST CLAMP transfers wind or other forces on 
the boom to the vertical mast. Clamp design prevents turning, avoids 
compression damage to boom. 

then at least get yourself a good portable color TV so you can 
see what kind of a picture you're getting. Remember, the 
objective behind all this effort is good pictures on the tube. 
Because of AGC, a TV set will not provide an indication of 
relative signal strength. 

Make a signal survey 
Now that you have chosen the best antenna for the job at 

hand and are outfitted with the necessary tools to install it 
properly, do a signal survey. Don't look up and down the 
street to see how all the neighbors have installed their 
antennas and then follow suit. The first installer may have 
goofed. Subsequent installations, being the same, would 
produce the same poor pictures. Logical conclusion -this is a 
poor signal area. Don't believe it! Show the neighborhood 
that TV pictures can be good with a good antenna properly 
installed. 

PLASTIC HOUSING PROTECTS BOARDS used for Impedance matching 
or combining UHF and VHF signals from weather or dirt. 

,, 

-J=11112r- 

REAR VIEW OF WINEGARD CH -7078 shows heavy metal parts and tough 
plastic insulators designed to transfer wind and ice loads on 7/16 -inch 
tubing to the 1 -inch square boom. All elements rotate into position and 
lock into place to make a rigid assembly requiring minimum installation 
and labor time. 

After you've unpacked and assembled the antenna, mount 
it on a short section of mast. Now, walk it around the roof 
while your helper or partner observes the picture on the 
portable TV and the SLM if you have one. It's not unusual to 
clean up a marginal- quality picture by moving the antenna 
one or two feet in any direction. Remember to check the 
picture -the SLM may indicate adequate signal but the picture 
may be full of interference patterns or ghosts. Be sure to check 
all channels, too- particularly the weakest ones. 

Now that you've located the antenna, rotate the mast to 
orient it for the best picture -one free of ghosts and interfer- 
ence. If you can't eliminate them, you may have to stack 
antennas for greater directivity. According to theory, when 
stacking antennas on the same mast, there should be at least 
/i- wavelength or more spacing between the antennas -about 
the distance of the longest antenna elements. In actual 
practice, however, this is seldom done. With a spacing of 2 or 
3 feet, three antennas can fit on a single 10 -foot mast. 

Don't just point the antenna toward the transmitter. You 
may get a better signal (picture) reflected off a water tower, 
high -rise building or mountain. This is why a good portable 
color TV is so important. And be sure it has a picture tube 
large enough to show up minor picture deficiencies! 

Now that you've oriented the antenna properly, make sure 
it stays that way. Use plenty of guy wire to anchor the mast 
securely. Be sure the mast is prevented from turning, even in 
high winds. A large, well- designed antenna is highly direc- 
tional. Even a few degrees of antenna disorientation can spoil 
good pictures. 

Once the antenna is in place and secure, you have -in 
addition to a source of good TV signals -an excellent lightning 
rod. It needs to be grounded. Everything but the driven 
elements are connected to the boom and the mast. The mast 
then must be grounded through a tower or with heavy wire, 
either AWG No. 6 aluminum or AWG No. 8 copper. 
Grounding means a 78 -inch metal stake 8 feet in the ground 
or a metal cold -water -pipe system. Since pipes enter buildings, 
the metal stake is usually preferred. Make good solid electrical 
connections to the mast and the stake or you will defeat your 
purpose. Also keep the antenna 6 to 12 inches below the top 
of the mast. 

Your customers can now enjoy good color TV for years to 
come. However, they should be prepared for guests. Their 
friends and neighbors will probably enjoy watching your 
customer's TV more than their own. Although there could be, 
there just aren't that many good antenna installations around. 
Also, for those who don't install antennas, if you're so 
inclined, here's an opportunity to get into the business, turn 
over a handsome profit and make people feel they're getting 
something for their money. R -E 



555 
IC TIMER CIRCUITS 
The versatile 555 IC timer has many applications. Here are some 
interesting ones including pulse -width and pulse -position modulators 

ROBERT F. SCOTT 
TECHNICAL EDITOR 

111Is IS II11. IIIIRU IN A SERIES OF ARTICLLS 

describing various applications of the 555 

timer IC. In the article 555 Timer Applica- 
tions (February 1976 issue), we saw how the 

device is used in the monostable mode as a 

time -delay generator and as a one -shot pulse 
generator. In March, we covered operation in 
the astable mode as a free -running oscillator 
generating pulses and squarewaves. We also 
threw in a few practical applications. 

Monostable applications 
Let's take another look at the basic mono - 

stable circuit (Fig. I) and see how it can be 
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FIG. 1 -THE 555 TIMER connected for mono - 
stable mode. Negative -going input pulse drives 
output high for interval equal to RTCT. 

used for such applications as a heartbeat 
monitor, frequency divider, pulsewidth mod- 
ulator and pulse -position modulator. 

Recapping monostable operation: The 
output pulse is independent of the input 
waveform and is controlled by the time 
constant of RTCT. At the onset, C1 is held 
discharged by an internal transistor con- 
nected to the threshold control terminal. A 
negative -going pulse on the trigger terminal 
drives the output high and C1 begins to 

charge. When the voltage across CT reaches 

the threshold level (in a time interval deter- 
mined by RICO, the output immediately 
returns to the "low" state. 

Missing -pulse detector 
When the 555 Is connected as shown in 

Fig. 2 -a. it can detect a missing pulse or an 

abnormally long period between two consec- 

utive pulses in a train. Thus, it can be used to 

detect intermittent firing of a sparkplug in an 

internal combustion engine or to monitor the 

heartbeat of a sick patient. 
When connected as shown and fed with a 

continuous train of pulses, the timing interval 
of the monostable is continuously being reset 

by each pulse in the evenly spaced chain as 

long as the pulse spacing is less than the 

timing interval. A decrease in pulse frequen- 
cy or a missing pulse permits completion of 
the time -interval so the output level goes 

high- triggering an alarm or other device 
connected to the output terminal. Figure 2 -b 
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URIC, apart will produce an output pulse. 

The operation of the divider is based on the 

fact that retriggering cannot occur during the 

timing cycle. 
The output frequency f of the divider 

equals f,, /N, where N is the division factor. 

Figure 3 shows the circuit waveforms for a 

divide -by -five operation of the timer. The 

timing period of the circuit is set to approxi- 

TYPICAL APPLICATION DATA 

OUTPUT 

FIG. 2- MISSING -PULSE DETECTOR is shown at a 

when there is a break in the input pulse chain. 

shows the waveform when the timer is used 

as a heartbeat monitor or missing -pulse 
detector. 

A shaper must be inserted between the 

pickup transducer and the input to convert 
the heartbeat or sparkplug signal into a series 

of negative -going pulses. 

Frequency divider 
If the frequency of a pulse chain is known, 

it can be divided down as required by feeding 
it into a basic monostable circuit (Fig. I) and 

adjusting the length of its timing interval. 
When the timing interval (T = I.IRTCT) is 

longer than the period of the input trigger 
pulses, only those pulses that are more than 

VCC=5V 
C=C.pF 

i i l 

INPU T VO LTA GE 

i i 

OUT PUT VOLT AGE 

ANMEINNINIEN Ì1V11 
CAPA CITO R VOLTAG E 

TIME -0.1 ms/DIV 

b 

. Waveforms at b shows how output goes low 

mately 4.5 times the period of the input pulse 

chain. 
A second timer, or the second section of a 

dual device, can be used as a pulse shaper to 

adjust the duty cycle of the output waveform. 
Figure 4, from the Exar XR -2556 and Tele- 
dyne D555 data sheets, shows the device 

connected as a frequency divider and pulse 

shaper. The output of timer I is fed to timer 2 

whose frequency is set to that of the output of 
timer I. The duty cycle of the output wave- 

form can be varied from I% to 99% by 

varying R12. Figure 5 shows the input and 
output waveforms associated with the fre- 

quency divider and pulse shaper shown in 
Fig. 4. 
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Puise -width modulation 
When the monostable- connected timer 

(Fig. I) is triggered by a continuous pulse 
chain, the charge time of capacitor C1, and 
thus the duration of the output pulse, can be 
changed by varying the voltage on the 
control terminal. The waveforms in Fig. 6 
show the operation of the pulse -width 
modulator. 
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FIG. 3- PREQUENCY -DIVIDER WAVEFORMS 
from 555 set up to divide by five with 5 -kHz 
input. 

INPUT 

Pulse -position modulation 
When the timer is operated in the astable 

mode, the instantaneous period or repetition 
rate of the output pulse can be varied by 
applying a modulation voltage to the control 
terminal. Figure 8 the timer as a pulse - 
position modulator and Fig. 9 shows the 
related waveforms. In this example, the timer 
operates as an oscillator whose output is 
modulated by a triangular signal. Note, 
however, that the modulating signal can have 
any desired shape and may be derived from 
another signal generator or from a pressure, 
temperature or humidity sensor. 

Linear ramp generator 
When the timer is operated so the timing 

capacitor C1 charges through a resistor, the 
voltage across it increases logarithmically. If 
we need a voltage that increases linearly with 
time, we can replace timing resistor R1 with a 
constant -current source and take the linearly 
increasing voltage from across C1. In Fig. 10, 
a 2N245O, 2N4403 or similar transistor is 
connected as the constant -current source. 
Figure I I shows the related waveforms. 
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FIG. 4- FREQUENCY DIVIDER AND PULSE SHAPER. Timer 1 is frequency divider controlled by RT1 
and CT1. Timer 2 Is a pulse shaper. The output duty cycle is set by RT2 and CTO. 
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FIG. 5- WAVEFORMS associa ed with the divid- 
er and pulse shaper in Flg. 4. 

(Note that in this application, the 0.010 -µF 
decoupling capacitor must be disconnected 
from the control terminal. The modulation 
voltage can be direct coupled or fed through 
a suitable capacitor. Figure 7 shows how the 
voltage applied to the control terminal affects 
the pulse width or time delay of the signal 
developed at the output of the timer. 

Another long -time timer 
I he last time around. we showed three 

timers connected in cascade to provide a time 
delay much longer than is practical with a 
single device. The overall delay is the sum of 
the delays in the three timers. Another 
method of achieving long delays is to use the 
scheme (Fig. 12) described in application 
notes supplied by most timer manufacturers. 
In this case, the two halves of a dual timer are 
connected in cascade with a type 8281 binary 
counter between them. The first timer is 
connected as an oscillator with a period of 1/ 
f,,. The 8281 counter provides selectable 
outputs (at times equal to 2, 4, 8 and 16 times 
the input) that are used to trigger the second 
half of the dual timer. The RC constants in 
the second timer are selected to give the 
desired output pulse length. 

For your car 
Figure 13 is a simple electronic tachometer 

described in Texas Instruments timer appli- 
cation note. It is operated by pulses gener- 
ated as the car's distributor points open and 
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close. These pulses are shaped and clamped 
by the I K input resistor and the 5 -volt Zener 
diode. The processed pulses are then fed to 
the trigger input of the timer. The pulses on 
the trigger terminal cause the timer output to 
go "high" for a period equal to I.IRICI. 
During this time, the IN457 diode is back - 
biased and a current, determined by the 
setting of the 200K CALIBRATION control, 
flows through the meter. At the end of the 
delay period, the output terminal goes "low" 
(drops to around ground potential) and 
removes the blocking bias from the diode. 
The 1N457 now conducts, forming a low - 
impedance shunt around the meter. 
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FIG. 10- LINEAR RAMP developed when timing 
capacitor charges through constant -current 
source. 

INPUT 
VOLTAGE 

OUTPUT 
VOLTAGE 

CAPACITOR 
VOLTAGE 

t 1110s CM 

FIG. 11- WAVEFORMS developed in linear- 
ramp generator. 
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FIG. 13- ELECTRONIC TACHOMETER. Timer processes ignition pulses and controls current flowing 
through the meter movement. 

Non -timer applications 
In previously described applications, the 

timer was used in both the monostable and 
astable modes for time delay or pulse gener- 
ations. Another popular application is as a 

controlled flip -flop. All we need to do is to 
arrange for the voltage on the trigger 
terminal to swing from below one -third V to 
a point above two-thirds V11. under some 
varying outside influence as light, pressure, 
humidity or temperature. A control relay can 
be connected from the output terminal to 
ground or to V,,, depending on the applica- 
tion. 

Figure 14 shows how a 555 -type timer and 
an LDR such as a CdS photocell can be used 
as a photosensitive relay in an intruder alarm 
or for switching on a light at sunset and off at 
sunrise. Under normal conditions, the light 
falling on the photoresistive (or photocon- 
ductive) cell causes its resistance to drop to a 

low value. The voltage on the trigger terminal 
is equal to one -third V., or lower. keeping 
the relay de- energized. As daylight fades, or 
the light on the photocell is interrupted by an 
intruder. the photocell resistance rises and 
the relay is energized to actuate the alarm or 
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FIG. 12 -DUAL TIMER and 8281 presettable binary counter teamed up for long time delays. The delay 
can be as much as sixteen times that set by the time- constant of the first timer. 
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FIG. 14 -TIMER CONTROLS RELAY In photo- 
electric applications. Circuit can be used to 
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From this. we see that the meter is fed a 

train of current pulses. The meter interprets 
the ratio of the time that current flows 
through it to the time that it is removed as 

revolutions per minute. The best way to 
calibrate the tachometer is against another of 
known accuracy. Your local garage will 
probably have a portable tach or will have 
one built into their engine analyzer. 

turn on a lamp. The variable resistor is a 

Sl/NSITIVITY control. 
Another non -timer use of the 555 is as a 

thermostat or an interface between a ther- 
mistor and a power relay. An application of 
this type is shown in Fig. 15. 

For example, it can be used to turn on a 

cooling or ventilator fan when the tempera- 
ture reaches a certain level and turn it off 

FIG. 15- ELECTRONIC THERMOSTAT can be 
based on this circuit. Performance depends on 
thermistor characteristics and on the resistive 
voltage divider. 

when the temperature has dropped to a pre- 
set low level. Similarly, the circuit might be 

used to control a heater or oven or, with a lot 
of refinements, to control the temperature of 
photo processing chemicals and baths. 

The on and off states of the controlled 
device are determined by the values of RI, 
R2 and R3 and on the resistance and temper- 
ature coefficients of the thermistor. R -E 
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JVC S -300 Stereo Receiver 
Tests 

LEN FELDMAN 
CONTRIBUTING HI -FI EDITOR 

VA RAVE TO TAKE A HARD SECOND LOOK AT 

JVC's new S -300 to realize that it is, in fact, 
an integrated receiver. All of JVC's new 
receivers for 1976-77 have been totally 
restyled and. in general, resemble the mid - 
priced unit we tested for this report. As 
shown in the photo of Fig. 1, the front panel 
of the S -300 has not a single rotary control on 
it (unless one counts the edge- mounted 
thumb -wheel tuning control that resembles a 
similar tuning treatment popularized by 
Marantz and still used on that company's 
tuner and receiver products). The tuning 
control, isolated on a light colored section of 
the panel, separates the two main areas of the 
front panel. The rear sloped AM and FM 
frequency dials and pointer are highly visible 
and put an end to having to crouch down to 
read station frequencies. FM frequencies are 
linearly spaced, with calibration marks at 
every half megahertz. Above the dial area, at 
the left, are twin signal- strength and center - 
of- channel tuning meters. while at the right 
are another pair of meters that are actually 
calibrated to read power output delivered to 
a pair of 8 -ohm speakers. These meters can 
be used for monitoring output level to insure 
that speaker power ratings are not being 
exceeded and to balance the channels. It is 
most unusual to find a pair of output meters 
on an all -in -one receiver, since such extras 
are confined to separate basic power amplif- 

iers-and expensive ones at that. 
Eleven rectangular pushbuttons are neatly 

arranged in a single row below the dial area. 
These take care of power turn on. speaker 
system selection, program source selection, 
tape monitoring or dubbing (via the two tape 
monitor circuits included), FM mute /mono 
selection and loudness circuit activation. A 
headphone jack is located along the lower 
edge of the panel, while a stereo indicator 
light is centered between the two pairs of 
meters previously described. The right sec- 
tion of the panel is devoted to what JVC calls 
its S.E.A. Graphic -Equalizer tone control 
system. Instead of having bass, treble or even 
a mid -range tone control, the five slide 
controls of the graphic equalizer divide the 
audio spectrum into five sections. 

Each control alters response by ± 12 dB at 
a particular center frequency (see Manufac- 
turer's Specifications) providing a much 
greater degree of control than is possible with 
conventional bass or treble controls. Graphic 
equalizers have become quite popular as 
separate add -on devices with more sophisti- 
cated hi -fi systems but this is, as far as we 
know, the only all -in -one receiver to incorpo- 
rate such an elaborate and flexible tone 
control system. Each lever moves in click - 
stop increments so that preferred settings of 
each control are easily duplicated. Above the 
five graphic equalizer knobs are a pair of 

MANUFACTURER'S PUBLISHED SPECIFICATIONS 
FM TUNER SECTION: 
IHF Usable Sensitivity: 1.9 µV (10.96 dBfl. 50 dB Quieting Sensitivity: mono, 3.5 I1\ 
Ir, 3 Min: tcrco. 40 RV (37.4 dBf). Harmonic Distortion 1 kHz: mono, 0.2 %; stereo, 

0.4 %. Signal -to -Noise Ratio: mono, 70 dB; stereo, 60 dB. Selectivity: 60 dB. Capture 
Ratio: 1.2 dB Image Rejection: 70 dB. AM Suppression: 50 dB. Stereo Separation: 1 

kHz, 45 dB; 10 kHz, 30 dB. 

AM TUNER SECTION: 
Sensitivity: internal antenna, 300 "IV \t: cxtcrnal antenna. 30 liV. Signal -to -Noise 
Ratio: 55 dB Selectivity: 30 dB. Image Rejection: 45 dB. IF Rejection: 50 dB. 

AMPLIFIER AND PREAMPLIFIER SECTION: 
Power Output: 50 watts. channel continuous into 8 -ohm loads, 20 Hz to 20 kHz at no 
more than 0.3% total harmonic distortion. IM Distortion: 0.3% at rated output. 
Damping Factor: 50 at 8 ohms. Input Sensitivity: phono, 2.5 mV, high level. 180 mV 
Signal -to -Noise Ratio (A Weighted): phono, 70 dB; aux and tape, 95 dB Phono 
Overload: 200 mV. Phono Frequency Response: RIAA 0.5 dB Tone Control 
Center Frequencies: 40 Hz, 250 Hz, 1 kHz, 5 kHz, 15 kHz Control Range: 12 
dB 

GENERAL SPECIFICATIONS: 
Dimensions: 19-11, 16" wide . 6 -5 16" high 13 -3 16 deep (50W . 16H. 
33.5D. cm.) Net Weight: 22.9 pounds (10.39 Kg) Suggested Retail Price: $400.00 

horizontal slide controls that take care of 
master volume adjustment and channel 
balance. 

The rear panel of the JVC S -300 is shown 
in Fig. 2. Spring -loaded speaker terminals are 
provided for each of two possible speaker 
system pairs, as are switched and unswitched 
convenience AC receptacles. In addition to 
the usual phono jacks for inputs and tape 
outputs, there is a multi- contact DIN connec- 
tor (in parallel with the TAPE 2 IN and OUT 
jacks), an FM DETECTOR output jack (for 
possible future use with an FM 4- channel 

CB 

adaptor) and PREAMP -OLT and MAIN AMP IN 

jacks equipped with wire jumpers that can be 
removed for separate access to the pream- 
plifier section outputs and the main (power) 
amplifier inputs. Screw terminals are pro- 
vided for connection of the AM and FM 
external antennas, with 75 -ohm or 300 -ohm 
options for FM. Before connecting an FM 
external antenna it is necessary to disconnect 
a so -called "built in" FM antenna lead from 
one of the 300 -ohm terminals. A ferrite -bar 
antenna, pivotable away from the chassis, 
completes the rear -panel layout. The diagram 
of Fig. 3 illustrates the variety of associated 
components that can be connected to and 
used with the S -300 receiver. 

The owner's manual of the S -300 does not 
include a schematic diagram of its circuitry, 
but careful examination of the internal 
construction of the receiver (Fig. 4) plus a 
reading of the company's descriptive litera- 
ture enabled us to summarize features and 
construction as follows: 

The amplifier section has in input differen- 
tial stage followed by a Class -A pre- driver. 
The output stage is a Darlington- connected 
parallel push -pull fully complementary cir- 
cuit. The phono preamp section uses a two- 
stage direct coupled NPN -PNP circuit that is 
powered by a dual -polarity supply. Protec- 
tion circuitry includes a speaker circuit relay, 
DC voltage detector and a speaker safety 
circuit covered by two U.S. patents. A new 
four -resonator type single -unit ceramic filter 
is used in the IF section, along with a 
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quadrature FM detector circuit and a phase - 
locked -loop multiplex section. The entire AM 
circuitry is contained in a single multi- 
purpose IC. The FM front -end of the S -300 
uses a 3 -gang capacitor and a dual -gate 
MOSFET RF amplifier stage. High -voltage 
(output stage) supplies (negative and posi- 
tive) are filtered by means of a pair of 10,000 
µF capacitors. 

FM tuner measurements 
Laboratory measurements of the tuner 

section of the S -300 are summarized in Table 
L Sensitivity readings in mono and stereo are 
typical for a three -section tuning arrange- 
ment in the front end, though 50 dB quieting 
in mono is better than we would have 
expected, at 2.5 µV (13.4 dBf). Maximum 
S/N ratios in both mono and stereo were 
outstandingly good and, in each case, consid- 
erably better than claimed by the manufac- 
turer. We suspect that JVC may have 
"counted in" the residual sub -carrier product 
output in specifying only 60 dB of quieting in 
the stereo mode. when, in fact. the new IHF 
measurement specs permit the use of a low - 
pass filter (with cut -off set at 15 kHz) when 
making S/N measurements. While both 
mono and stereo THD figures were lower 
than claimed (at 1 kHz). we were surprised to 
note that the THD in stereo was actually 
lower than that measured in mono. This is 

contrary to what usually happens when we 
measure THD in both FM reception modes 
and can only be explained as some sort of 
distortion cancelling that occurs in two circuit 
regions which result in a single lower overall 
figure when measured at the output of the 
multiplex section. Frequency response fol- 
lows the required de- emphasis quite closely 
out to beyond IO kHz, but dips a bit too 
quickly (in an effort to minimize sub -carrier 
output products. no doubt) so that response 
at 15 kHz (the end of the useful audio 
spectrum in FM) response is attenuated some 
1.5 dB more than it should be. 

Secondary specifications such as selectiv- 
ity, image and IF rejection were not as high 
as on some more expensive sets but were 
certainly adequate for most listening situa- 
tions. Stereo separation, while not quite as 
high at mid -frequencies as the 45 dB claimed 

by JVC, manages to remain above 30 dB all 
the way out to 10 kHz and is a more than 
sufficient 41 dB at I kHz. Stereo switching 
takes place at an input signal strength of IO 

µV (25.4 dBf), by which time distortion is 

down below 1.0% and noise is better than -40 
dB. Muting threshold is set to almost the 
same point (9 AV. or 24.5 dBt), but it should 
be noted that when listening to stereo it is 

impossible to defeat the muting circuitry. 
JVC probably reasoned that weaker signals 
would not be listenable in stereo anyway, so 
they combined the mono /stereo FM mode 
switch with the mute defeat switch on one 
pushbutton. Measured 19 kHz and 38 kHz 
rejection (with no filter connected at the 
output) was 60 dB. All in all, JVC engineers 
have managed to squeeze quite a bit of FM 
performance out of an economical circuit 
that is designed into this receiver. 

TABLE I 

RADIO -ELECTRONICS PRODUCT TEST REPORT 

Manufacturer JVC 

FM PERFORMANCE 

SENSITIVITY, NOISE AND 
FREEDOM FROM INTERFERENCE 
IHF sensitivity, mono. (,V) (dBt) 
Sensitivity, stereo (pV) (dBf) 
50 dB quieting signal, mono (AV) 
50 dB quieting signal, stereo (pV) 
Maximum S/N ratio, mono (dB) 
Maximum S/N ratio, stereo (dB) 
Capture ratio (dB) 
AM supression (dB) 
Image rejection (dB) 
IF rejection (dB) 
Spurious rejection (dB) 
Alternate channel selectivity (dB) 

FIDELITY AND DISTORTION MEASUREMENTS 
Frequency response. 50 Hz to 15 kHz ( dB) 
Harmonic distortion, 1 kHz, mono ( %) 
Harmonic distortion, 1 kHz, stereo ( %) 
Harmonic distortion, 100 Hz, mono ( %) 
Harmonic distortion, 100 Hz, stereo ( %) 
Harmonic distortion, 6 kHz, mono ( %) 
Harmonic distortion, 6 kHz, stereo ( %) 
Distortion at 50 dB quieting, mono ( %) 
Distortion at 50 dB quieting. stereo ( %) 

STEREO PERFORMANCE MEASUREMENTS 
Stereo threshold (µV) dBf) 
Separation, 1 kHz (dB) 
Separation, 100 Hz (dB) 
Separation, 10 kHz (dB) 

MISCELLANEOUS MEASUREMENTS 
Muting threshold (pV) (dBf) 
Dial calibration accuracy ( kHz d MHz) 

EVALUATION OF CONTROLS, 
DESIGN, CONSTRUCTION 
Control layout 
Ease of tuning 
Accuracy of meters or other tuning aids 
Usefulness of other controls 
Construction and internal layout 
Ease of servicing 
Evaluation of extra features. if any 

MEASUREMENTS 

Model S-300 

R -E R -E 

Measurement Evaluation 
2.1 (11 8) Good 
10.0 (25.4) Good 
2.5 (13.4) Excellent 

40.0 (37.4) Average 
74.0 Excellent 
71.0 Excellent 
1.2 Very good 

53.0 Good 
73.0 Average 
75.0 Average 
88.0 Good 
60.0 Good 

1.5 dB Average 
0.14 Very good 
0.08 Superb 
0.17 Very good 
0.08 Superb 
0.17 Very good 
0.18 Excellent 
1.0 Average 
0.3 Excellent 

10.0 (25.4) Good 
41.0 Very good 
35.0 Good 
30 0 Very good 

9.0 (24.5) Fair 
100 Excellent 

Excellent 
Fair 

Very good 
Excellent 

Very good 
Very good 
Excellent 

OVERALL FM PERFORMANCE RATING Very good 

67 



TABLE II 

RADIO -ELECTRONICS PRODUCT TEST REPORT 
Manufacturer JVC Model S -300 

OVERALL PRODUCT ANALYSIS 
Retail price $400.00 
Price category Medium 
Price /performance ratio Excellent 
Styling and appearance Very good 
Sound quality Very good 
Mechanical performance Excellent 

Comments: The truism which suggests that the high -fidelity component of today offers greater 
dollar value than ever before certainly applies to this totally redesigned receiver from 
JVC. The graphic -equalizer section of this receiver, if bought as a separate 
component, would be worth fully half the asking price of the entire S -300, and its 
incorporation in this relatively low- priced integrated receiver is an outstanding 
accomplishment. From a cosmetic standpoint, we suspect that shoppers will either 
love the new JVC look instantly or will be completely turned off by it. The inveterate 
knob twirler will find the knob -less front panel a bit difficult to get used to. The only 
rotating control to be found on the S -300, the edge mounted tuning knob, is a rather 
crude imitation of the edge -tuned thumbwheel long featured in Marantz tuners and 
amplifiers and is not nearly as easy to use as its progenitor. Incorporation of direct - 
reading power meters on a unit in this price class is also most unusual and 
welcome. 

While the amplifier section "measures" a bit better, overall, than the tuner section, 
actual listening tests posed no problems either with FM, stereo FM or phono disc 
and tape reproduction. For all the pushbuttons provided, we would have thought it 
possible to separate the mute function from the mono /stereo FM switch, since, in its 
present configuration, it is not possible to listen to stereo FM without engaging the 
muting function -a combination which may frustrate some FM DX'ers who want to 
scan the dial for everything they can pick up regardless of its noise content. 

50 watts of audio per channel, conservatively rated as in the JVC S -300 receiver, 
is enough power for most hi -fi system applications wherein the user does not expect 
to produce ear -shattering loudness levels from inefficient speaker systems, and the 
$400.00 price tag of this well executed receiver places it within the budget of a great 
number of first and second- system owners who want a receiver that offers tonal 
compensation facilities not ordinarily found in an all -in-one unit. 

Amplifier and preamplifier 
measurements 

Table III shows results of measurements 
made of the preamplifier and power amplif- 
ier sections of the JVC S -300 receiver. From 
the consistently high power output obtained 
even at the low- frequency extreme (54 watts 
at 20 Hz, compared with a mid -frequency 
output of 58 watts for rated 0.3% THD), one 
can judge that the power supply arrangement 
in the receiver is well regulated and conserva- 
tively designed. At its rated output of 50 
watts per channel (into 8 ohms) at mid - 
frequencies. THD measured a low 0.065%. 
IM, though not quite as low at 0.18%, was 
well below it's rated 0.3% figure. There is 
absolutely no indication of notch or crossover 
distortion with this receiver and distortion 
continues to get lower with decreasing power 
outputs until it becomes too difficult to read 
because of noise content that begins to repre- 
sent appreciable contribution to the single 
reading when measuring THD for low power 
output levels. 

Phono input sensitivity measured close to 
the 2.5 mV claimed, and based upon that 
input sensitivity, signal -to -noise in phono 
(unweighted) was in impressive 71 dB. Since 
JVC quotes S/N figures on the basis of an 
"A" weighting curve, we repeated the S/N 
measurements with such weighting applied 
and obtained readings of 78 dB in phono, 97 
dB for the high level inputs and 102 dB for 
residual noise (with volume control at mini- 
mum) -all excellent results for a receiver at 
any price. Overload capability of the phono 
section was 220 millivolts. 

(continued on page 120) 

Empire 20002 Cartridge 

EMPIRE SCIENTIFIC CORPORATIONS NEW MODEL 
2000Z cartridge, shown in Fig. I, is that 
company's highest quality pickup in their 
popular 2000 series which includes cartridges 
ranging in price from around $30.00 (for the 

model 2002) to $100.00 for the 2000Z. The 
new cartridge boasts tighter frequency 
response specs and better tracking capability 
and separation than their previous top 
model, the 2000E111. In physical format, it 
differs slightly from the other models in the 
2000 series in that its removable stylus 
assembly (the entire forward part of the 
cartridge) is equipped with a pivotable stylus 
guard that can be rotated downward to cover 
the exposed stylus tip. In this regard, it more 
closely resembles the 4000 series cartridges 
offered by Empire. 

Cartridge construction 
Not shown in Fig. I is the simple mounting 

bracket with which all Empire cartridges are 
secured in place and properly positioned in a 
pickup arm of a turntable system. The 

MANUFACTURER'S PUBLISHED SPECIFICATIONS: 
Frequency Response: 20 Hz to 20,000 Hz. 1 dB. Tracking Force Range: 0.75 to 
1.25 grams. Separation: 20 dB from 20 Hz to 500 Hz; 30 dB from 500 Hz to 15 kHz: 25 
dB from 15 kHz to 20 kHz. IM Distortion: Less than 0.08%, 2 kHz to 20 kHz @ 3.54 
cm /sec stylus velocity. Stylus: 0.2 x 0.7 mil diamond. Effective Tip Mass: 0 2 
milligrams. Compliance: Lateral 30 X 10 - 

6 cm /dyne; Vertical: 30 x 10 6 cm /dyne 
Tracking Ability: 0.9 grams for 38 cm /sec at 1 kHz: 0 8 grams for 30 cm /sec @ 400 
Hz. Channel Balance: within 0 75 dB @ 1 kHz. Tracking Angle: 20 Recommended 
Load: 47.000 ohms Required System Capacitance: 300 pF. Output Level: 3.0 mV at 
3 54 cm sec. DC Resistance: 1100 ohms. Inductance: 675 mH. Type Of Cartridge: 
moving iron Suggested Retail Price: $100.00 

bracket has two projecting lips that slip under 
the metal shield of the cartridge at the rear 
and a projecting dimple at the front that pops 
neatly into place. This provides the correct 
downward angle for the entire cartridge 
housing as referenced to the horizontal plane 
of the holder. The bracket has the advantage 
of permitting to user to mount it (by means 
of screws provided) into a pickup arm head - 
shell while the cartridge body itself is safely 
off to the side away from possible accidental 
damage by screwdrivers or nervous fingers. 

Few audio enthusiasts realize just how 
complex a quality phono cartridge really is. 
and what precise tolerances are required in 
its manufacture. Twenty seven precision 
parts are pictured in a blow -up diagram of a 

typical phono cartridge made by Empire in 
their excellently illustrated product brochure. 
The 2000Z uses four coils. pairs of which are 
wound in opposite directions to cancel 
induced hum voltages. Three separate mag- 
nets are used. The rear magnet (located 
behind the coils) generates the primary 
magnetic field while the two front magnets 
help to equalize magnetic flow when the 
sylus is motionless thereby preventing micro - 
phonics. Four precision poles serve to guide 
and concentrate the magnetic flow in the gap 
in which the light -mass hollow iron armature 
varies magnetic flow as it is moved by the 
stylus affixed at the other end of the canti- 
lever tube. A compliant elastomer suspension 



element is used for accurate positioning of 
the stylus. 

Laboratory measurements 
Empire's published frequency response is 

based upon measurements made using a CBS 
100 test record. Since that test record was 
introduced to the industry several years ago. 
a newer and more accurate set of test records 
has been developed by CBS and, in our tests, 
we used an STR -130 test record by CBS 
which was recorded using precise + RIAA 
equalization. Our results, shown in Fig. 2. are 
almost identical with those published in 
Empire's literature and. if anything. show 
somewhat less of a rise in amplitude as one 
approaches the 20 -kHz frequency extreme. 
So good was the response to 20 kHz, in fact. 
that we decided to use a JVC -TRS -1005 test 
record that has test frequencies recorded out 
to 50,000 Hz (and is intended for checking 
out CD -4 type phono pickups). Although the 
2000Z was never intended to be used as a 

discrete CD -4 playback cartridge, we were 
surprised to find that at 30 kHz. response was 
down only 4 dB (relative to 1000 Hz 
response) and at 40 kHz response was down 
some 13 dB. Whatever resonance there was 

(and it amounted to less than 2 dB) showed 
up at a frequency of 25 kHz. 

Using the CBS STR -112 tracking -ability 
test record we determined that compliance 
(both lateral and vertical) equalled 30 X 
10 " cm /dyne, exactly as claimed. Velocities 
of 38 cm /sec were tracked with minimal 
distortion with a downward tracking force of 
one gram. This velocity is probably higher 
than any you are likely to encounter in 
playing commercially recorded musical re- 
cords. 

Output level for a 3.54 cm /sec velocity was 

3.0 mV for one channel, 3.2 mV for the other. 
indicating extremely good balance between 
channels. Separation (also plotted in Fig. 2) 
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measured over 30 dB at mid frequencies and 
remained well over 25 dB at 10 kHz. 

Summary listings of our laboratory mea- 
surements for the Empire 2000Z are given in 
Table I. It should be noted that all tests were 

conducted with a carefully measured loading 
capacitance of 320 pF (a bit higher than the 
nominal recommended 300 pF value listed 

by Empire). We cannot stress the importance 
of correct capacitive loading of a cartridge 
enough, especially when dealing with a 

cartridge that has the potential performance 
of this one. The capacitance consists of the 

audio cable capacitance plus the lower capac- 
itance of the tiny wires within the pickup arm 
of the turntable system. plus the input capa- 
citance of the phono preamplifier circuit. 
With insufficient capacitance applied in 
parallel with the cartridge output. a rising 
characteristic will be obtained. With too 
much capacitance. high frequency response 
will be attenuated noticeably. 

TABLE I 

RADIO -ELECTRONICS PRODUCT TES' 

Manufacturer Empire Scientific Corp. 

PHONOGRAPH CARTRIDGE MEAS' 

FREQUENCY RESPONSE 
(Hz -kHz, - dB) 

STEREO SEPARATION 
Separation. 1 kHz (dB) 
Separation. 10 kHz (dB) 

CHANNEL BALANCE 
1 kHz (dB) 

TRACKABILITY MEASUREMENTS 
Stylus velocity at 1 kHz (cm /sec) 
Lateral compliance (cm /dyne) 

COMPONENT MATCHING CHARACTERISTICS 
Output level, 1 kHz. 354 cm, sec (mV) 
Optimum load impedance (ohms) 
Tracking force range (to grams) 

OVERALL PHONO CARTRIDGE RATING 

32 
28 

02 

.18 

30 x 10 

31 
47 000 

0 75 -1 25 

Excellent 

Excellent 
Excellent 

Excellent 

TABLE II 

RADIO -ELECTRONICS PRODUCT TEST REPORT 

Manufacturer Empire Scientific Corp. 

OVERALL PRODUCT ANALYSIS 

Retail Price 
Price Category 
Price /performance ratio 
Sound Quality 
Mechanical performance 

$100.00 
High 
Excellent 
Excellent 
Very good 

Model 2000Z 

Comments: Like a loudspeaker system, the phono cartridge is a transducer. Instead of 

converting electrical energy into mechanical energy, it does just the reverse. 
Transducers are that special category of hi -fi components that have traditionally 
been presented to the buying public shrouded in vague and often meaningless 
accompanying performance specifications. To a large degree, this is because there 
has been little agreement as to how to measure and report performance - 
particularly in the case of speakers. While the situation is not nearly as bad when it 

comes to phono cartridges, few manufacturers have bothered to clearly spell out 
specifications that aid the consumer in making the right selection. Happily, Empire 
now seems to have changed all that. Their new format of specification listing tells us 
all we want and need to know about a phono pickup. More importantly, our tests 
confirmed that the specs are honestly and conservatively reported and our ears 
confirmed the correlation between good specs and good sound. The Empire 2000Z 
offers extremely smooth response in the audible range and, even at the light 
tracking force (1.0 grams) at which our listening tests were conducted, never failed 
to track the grooves of even our most dynamically recorded musical test passages. 
Highs were silky smooth, never "edgy" or raspy and there was not even a hint of 
"peakiness" in the important 12,000 to 16,000 Hz range where so many other 
pickups often add distinct and easily identifiable coloration. We found that mounting 
of this cartridge is easily accomplished, thanks to the separate bracket that can be 
affixed to the pickup arm separately, after which the cartridge body is simply 
snapped into place. Hum level was noticeably lower for this cartridge than that 
heard with cartridges lacking Empire's hum -bucking coil construction and extensive 
shielding. In short, the new Empire 2000Z is a top -of- the -line pickup that should 
appeal to audio enthusiasts who seek extreme accuracy of reproduction, low 
tracking force and excellent tracking characteristics. 

All of our tests were conducted using 
Empire's newly developed model 698 turn- 
table system. The pickup arm of this turn- 
table has a vertical and horizontal bearing 
friction of less than .001 grams. To realize the 

full potential of a cartridge such as the 

Empire 2000Z. it is important that the pickup 
be used in conjunction with a high -quality 
turntable system that can accommodate such 

low tracking -force cartridges and is also 

equipped with an accurate and stable anti - 
skating force adjustment. 

Our overall comments regarding the Em- 
pire 2000Z. along with a summary product 
evaluation will be found in Table ll. With the 

introduction of the 2000Z. Empire Scientific 
Corporation has taken an important step 

forward in the often difficult realm of trans- 
ducer development. For the audiophile. this 

cartridge is worth its price. R -E 
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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 silent varactor diode tuning; digital 
channel selection, (with optional digital clock), and 
big 315 sq. in. ultra -rectangular screen. 

Also pictured above are other units - 5" solid state 
oscilloscope, vector monitor 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 equipped for the electronics 
industry. 

This electronic gear is not only designed for train- 
ing; it's field -type - like you'll meet on th= job, or 
when you're making service calls. And with NTS 
easy -to -read, profusely illustrated lessons you learn 
the theory behind 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 training 
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- 
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TFM 151 TREOUENCY MEASUREMENT COMPUTER 

FREQUENCY CALIBRATION WITH GREATER 
accuracy than most people need is now 
possible using a system developed by the 
National Bureau of Standards. The system 
is based on the characteristics of network 
color television broadcasts and yields 
more accurate and quicker results than 
those obtainable using the NBS radio sta- 
tions-WWV, WWVH or WWVB. 

To accurately measure the frequency of 
an oscillator or to set it to a predetermined 
frequency, some means of comparison is 
required. This is not unlike measuring a 
distance or constructing your own ruler 
or micrometer. For the ruler to be very 
accurate, some means of comparing it to 
the national standard of length is needed. 

Taking the ruler to the standard is usu- 
ally difficult and taking the standard to the 
ruler is usually impossible. Some means 
of transferring a measured length, directly 
comparable to the standard length, is re- 
quired. This transfer standard can be a 
precision "ruler" that is characterized and 
calibrated by the NBS. This hypothetical 
ruler comes with data describing how its 
length changes with temperature and 
other environmental influences and with 
data indicating how accurately it was cali- 
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New frequency calibration method that is 
of Standards involves the use of an ordinary 

brated. From this information, the accu- 
racy of this transfer standard ruler can 
be calculated. 

Frequency measurement usually in- 
volves some kind of a transfer standard. 
The international units for time and fre- 
quency (the second and the hertz) are 
defined in terms of atomic phenomena 
(see box). The oscillator used to generate 
the standard is shown in Fig. 1. It is diffi- 
cult to compare an oscillator to the NBS 
Cesium standard (not the least difficulty 
being the long drive for most people to 
Boulder, Colorado). Many schemes 
have been devised that make it possible 
to compare an oscillator to transfer stan- 
dards that are themselves carefully corn - 
pared to the NBS standard. Three of these 
schemes are the flying clock, the NBS 
radio broadcasts and the new television 
subcarrier transfer system. 

Transfer standards 
The flying clock is a portable version 

of the Cesium atomic standard that can be 
carried aboard an aircraft to any location 
in the world. This is the most accurate 
system yet devised and is used to com- 
pare the national standards of different 

FIG. 1- CESIUM BEAM ATOMIC FREQUENCY STANDARD at the National Bureau of Standards. 

countries to each other. Since few people 
need this accuracy or can afford the cost 
(the portable standard has a price tag of 
close to $20,000), other methods are used 
for mass distribution. 

Standard -frequency radio broadcasts 
are the most popular of the transfer stan- 
dards. The NBS radio stations are located 
near Fort Collins, Colorado (WWV and 
WWVB) and Kekaha, Kauai, Hawaii 
(WWVH). The information and services 
provided by the broadcasts include stan- 
dard time and frequency, standard audio 
tones, seconds broadcasted as ticks, BCD 
time -code and voice announcements for 
time, storm information, radio propaga- 
tion forecasts and geophysical alerts. 
WWV and WWVH broadcast on 2.5, 5, 
10, 15 and 20 MHz. WWV also broad- 
casts on 25 MHz. WWVB broadcasts on 
60 kHz and transmits only a time code. 
Its VLF ( Very Low Frequency) carrier 
is affected much less by propagation fac- 
tors than the HF (High Frequency) car- 
riers of WWV and WWVH. 

All time -signals, tones and carrier fre- 
quencies of the three stations are con- 
trolled by Cesium atomic oscillators that 
are regularly compared to the national 
standard (see Fig. 2). This precision at 
the transmitter, however, does not guar- 
antee equivalent precision at the receiver. 
Effects due to the changes in the propaga- 
tion medium cause fluctuations in the re- 
ceived frequencies .While transmitted fre- 
quencies are held to better than 2 parts in 
10" (0.0002 Hz at 10 MHz), the received 
frequency stability of WWV is no better 
than 1 part in lOT (1 Hz at 10 MHz) when 
averaged for 10 minutes. The VLF signals 
of WWVB are good to 1 part in 101° 
(0.00001 Hz) when averaged for 2 to 8 
hours. This really isn't too bad for ex- 
perimenters and amateur radio operators; 
after all, most common quartz crystals are 
only calibrated to 0.01% (1 part in 104). 
However, when measuring frequencies in 
the UHF or microwave regions or setting 
clock oscillators, more accuracy is often 
required. 

The new television subcarrier transfer 
system offers this increased accuracy and, 



Frequencg 
your TU 
directly traceable to the National Bureau 
television receiver and an external device 

MICHAEL S. ROBBINS 

as a bonus, costs less and is quicker to use 
than most other systems. The transfer 
standard in this system is the Rubidium 
atomic oscillator used by the networks to 
generate the 3.58 -Mz color subcarrier. 
These Rubidium oscillators are in use by 
the three commercial networks in both 
New York and Los Angeles and by PBS in 
New York. If you're not in New York or 
Los Angeles, don't stop reading! Almost 
every network show, including those on 
tape, with the exception of live sports 
events, has a color subcarrier generated 
by a Rubidium oscillator. Every program, 
whether it comes to you via satellite, mi- 
crowave relay or coaxial cable contains 
this same color subcarrier practically un- 
distorted by its travels through the bowels 
of the telephone company and the void of 
outer space. And, most importantly, every 
3.58 crystal oscillator in every television 
receiver tuned to one of these network 
shows, in New York, Los Angeles or at 
the end of CATV cable system in a moun- 
tain village, is phase locked to that net- 
work Rubidium oscillator! This system is 
also applicable to those parts of Canada 
and Mexico that receive U.S. network 
programs. 

Think of it! Every color television set, 
even that old clunker that you're about to 
throw out, has an oscillator good to 1 part 
in 10" (0.00001 Hz) when averaged for 
only 15 minutes. 

TV transfer system 
Figure 3 shows how the 3.58 MHz and 
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the vertical and horizontal synchroniza- 
tion pulses are derived from the 5 MHz 
Rubidium oscillators. A similar scheme 
can be used to generate a 3.58 MHz signa 
from a 5 MHz oscillator in any shop or 

THE SECOND REDEFINED 

A joint experiment between NPL (England) and the U.S. Naval Observatory from 
1955 -58 determined the cesium transition frequency in terms of the second. "The 
duration of 9,192,631,770 periods of the radiation corresponding to the transition 
between two hyperfine levels of the ground state of the cesium 133 atom" defined 
the second. This definition, replacing the astronomical definition of a second, has 
been used by the NBS since 1960, and was internationally adopted in 1967 by the 
13th General Conference on Weights and Measures. Since 1967, the world's unit 
of time interval, the second, has therefore been defined by using atomic devices 
and not by astronomical observatories. 

lab which can then be compared to the 
3.58 MHz oscillator in the TV set. Fig- 
ure 4 shows how this might be done. 

There is a quirk in the system that can 
be both a help and a hindrance. The net- 
work Rubidium oscillators are not exactly 
at 5 MHz. This is not to say that they 
are varying all over the place; far from it! 
International definitions and standards 
have changed since the networks pur- 
chased their equipment and it is now off- 
set from the NBS standard by about 300 
parts in 10' low (written -300 X 10 -' °) 
The exact value of this offset including 
any drift produced by other effects is mea- 
sured daily by the NBS and published in 
its free monthly services bulletin. The off- 
set itself facilitates the use of the subcar- 
rier in this measurement system, while the 
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NBS measurements and their publication 
make your results traceable to NBS. 

It is a requirement in every measure- 
ment system to have some degree of 
traceability if a given measurement is to 
have any validity when compared to mea- 
surements made at other times or in other 
places. Traceability to NBS is a require- 
ment for measurements made to FCC 
specifications. This system offers traceabil- 
ity to NBS and measurement precision 
greater than that available using most 
other methods. 

Three different types of equipment have 
been devised to make use of the technique. 
All three compare the phase of the re- 
ceived color subcarrier to the oscillator 
being measured. 

The most elegant of the three is the 
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FIG. 3 -COLOR TV SYSTEM FREQUENCIES 
are derived from an atomic oscillator by 
using a combination of frequency multipliers 
and dividers. 

TV 
RECEIVER 
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OSCILLATOR 

PHASE 
METER 

LOCAL 
3.57 +MH: 

FIG. 4 -PHASE COMPARISON permits cali- 
bration of oscillator to network color sub - 
carrier. 

FIG. 5 -NBS SYSTEM 358 COMPUTER dis- 
plays frequency difference between net- 
work's Rubidium oscillator and local signal. 

NBS System 358 Frequency Measurement 
Computer shown in Figure 5. This unit 
automatically computes the difference be- 
tween the networks rubidium oscillator 
(5 MHz minus offset) and your oscillator 
and displays it .digitally on its TV screen. 
When your oscillator is exactly at 5 MHz, 
the number on the screen will be equal 

to the published offset. After ten readings 
are displayed in the left -hand column, 
their average will be displayed in the 
right -hand column. A total of ten averages 
can be displayed for a total of 100 mea- 
surements. Any reading that falls outside 
preset limits (the "window ") is rejected 
and therefore does not skew the average. 
These rejected values may result from in- 
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TV set's chroma circuit and is displayed 
on the TV screen as a vertical color bar. 
A block diagram is shown in Fig. 6. 

If the oscillator being calibrated is at 
the precise frequency of the network 
oscillator, the bar will be stationary and 
its color will not change. This, however, 
is not the desired situation as the network 
oscillators are offset from the NBS stan- 
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BAR WIDTH 
0/S 
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PHASE 
OUTPUT MODULATOR 

AND KEYER 0/S 

FIG. 6- COLOR -BAR frequency comparator system. 

terference or program changes. 
The System 358 Frequency Measure - 

ment Computer can also be used to corn - 
pare two oscillators to each other. This is 
often valuable, especially in the absence 
of network programs. The unit is available 
in wired or kit form from Astro Engineer- 
ing. Complete circiut details are available 
from the NBS. 

Another unit is the Model 1011 Fre- 
quency Comparator manufactured by Ar- 
biterSystems. It contains its own television 
front -end, IF and chroma demodulator 
circuits. Offsets from the NBS bulletin are 
entered on thumbwheel switches and mea- 
sured results are displayed on digital read- 
outs. The unit sells for about $3000.00. 

Color -bar comparator 
The most economical, though slightly 

less precise, method involves the use of 

1 -300 x IO-IO OFFSET) 

-i NETWORK 
RUBIDIUM 

5 MHz 
x5=3.58 

CI-- J L_J 
I« 63.605 --{ 

FIG. 7- DYNATRON MODEL 175 frequency 
comparator displays color -bar on the screen 
of an ordinary receiver. 

COLOR TV 
RECEIVER 

FIG. 8- CALIBRATION SYSTEM using the color -bar frequency comparator. 

a color -bar frequency comparator and 
an ordinary color television receiver. The 
comparator synthesizes a 3.58 MHz signal 
from the signal fed into it. A horizontal 
pulse rate is derived from the 3.58 MHz 
and used to gate the 3.58 MHz to the out- 
put. This pulsed 3.58 MHz is fed into the 

NBS 70 

YOU 

dard by approximately 300 parts in 10'° 
low (written -300 X 10-'°). To compen- 
sate for this offset, the oscillator being 
calibrated should be adjusted so that the 
rainbow appears to move from right to 
left through a complete color cycle in 

(continued on page 108) 



Step -by -step 
TV Troubleshooters Guide 

Vertical sweep circuits are basically 
simple, but their problems may not be. Here's 

how to troubleshoot them 

THE VERTICAL SWEEP CIRCUITS OF A 

tube -type color TV look very simple. 
Basically they are, but there can be 
problems. Let's see how this circuit 
works; it is very well adapted to step by 
step troubleshooting methods. 

One circuit has almost become a 

standard in tube -type color sets. It's the 
multivibrator oscillator. Figure 1 shows 
a typical circuit. For identification pur- 
poses, let's call the left hand tube the 
"input" and the right one the "output ". 
Most sets, especially later models, use 
a tube designed for this circuit. The 
input half is a voltage amplifier triode 
and the right half a power amplifier 
pentode. 

If you'll look closely at Figure 1, 

you'll see that this is actually a two - 
stage R -C coupled audio amplifier. It 
could be the driver and power output 
stage of a hi -fi amplifier. We take the 
signal from the plate of the output tube 
and feed it back to the input through 
a dropping and shaping network of re- 
sistors and capacitors. It arrives at the 
input in just the right phase to make 
the circuit oscillate. With this kind of 
feedback, the circuit has to oscillate 
if all the parts are good. This is one of 
the key points in the troubleshooting 
procedure. If the circuit refuses to 
oscillate, you've still got a bad part in 
there somewhere. 

The circuit is free -wheeling -it does 
not depend on the presence of sync 
pulses to work. Sync pulses are fed into 
the input stage, at various points. You 
can feed a positive -going pulse to the 
grid of the input tube, a negative -going 
pulse to the grid of the output tube, etc. 
The sync is often fed to the plate of the 
input tube through the coupling capaci- 
tor. This pulse is amplified by the out- 
put tube and fed back to the input grid. 

The time- constant that determines 
the frequency of oscillation depends on 
the values of the coupling capacitor be- 
tween input and output, and the grid 
resistor of the output stage or the grid 
resistor of the input stage. So, we can 
control the frequency by making part 
of this grid resistance variable. 

The operation of this circuit depends 

JACK DARR 
SERVICE EDITOR 

on the charging of the grid capacitor. 
This takes place when the DC voltage 
is applied to the plate of the input tube. 
When this capacitor has charged up to 
the desired voltage, it is discharged by 
the input tube being driven into con- 
duction. This action is triggered by the 
sync pulse. Note the gradually rising 
waveform on the input grid. If the 
HOLD control is rotated so that the pic- 
ture rolls slowly downward, you'll see 
the vertical sync on this waveform. It 
will be a tiny pip on the curved part. 
You will be able to see the picture 
lock -in momentarily when the sync -pip 
gets to the top of the waveform. This 
fires the input tube, discharges the ca- 
pacitor and develop a sawtooth voltage 
on the output tube grid. 

The output stage amplifies and 
shapes this pulse, and feeds a more or 
less rectangular pulse to the output 
transformer. This pulse is fed to the 
vertical windings of the deflection yoke 
via the output transformer. The induc- 
tance of the yoke converts the rec- 
tangular pulse into a sawtooth wave of 
current. The sawtooth wave is required 
to obtain a linear vertical sweep. 

There are three controls -the vertical 
HOLD control varies the grid resistance 
of the input stage, the vertical SIZE or 
HEIGHT control varies the plate voltage 
of the input stage, and the vertical 
LINEARITY control varies the grid volt- 
age of the output stage. These are ad- 
justed to make the raster full and 
linear. There are some pitfalls here: 
we'll go over them in a minute. 

In the "old original" circuit as used 
in black -and -white TV. the cathode of 
the output tube was bypassed with an 
electrolytic capacitor. The cathode re- 
sistor was a low- resistance variable, the 
ends were connected to cathode and 
ground so that the resistance remained 
the same. The bypass capacitor was 
connected to the slider -this changed 
the amount of the cathode resistor that 
was bypassed. The gain of the output 
stage was varied by changing the 
amount of cathode degeneration. With 
the capacitor at the cathode end, the 
stage has maximum gain; at the ground 

end, minimum gain. This was used as 

the vertical LINEARITY control. Re- 
member this "effect." We're going to 
see it used in a slightly different way 
but with the same basic principle. 

Troubles 
There are several kinds of different 

problems that show up in this circuit. 
One, of course, is a loss of vertical 
sweep. The symptom is a bright hori- 
zontal line on the screen. The appear- 
ance of this line will give you a clue to 
location of the trouble. If it's very thin, 
only one or two scanning lines high, 
the cause is usually something in the 
output stage -an open winding in the 
vertical deflection yoke or vertical out- 
put transformer, dead output tube, loss 
of supply voltage to the output stage, 
or a bad connection between the verti- 
cal output transformer secondary and 
the yoke. 

If the horizontal line is thicker, say 
about an inch high or so. the cause of 
the trouble is more apt to be something 
in the input stage. What little deflec- 
tion you see is due to some stray 60 -Hz 
pickup on the open grid of the output 
section. Loss of the DC supply voltage 
to input stage, open coupling capacitor 
between input and output, open plate 
load resistor of the input stage, open 
vertical SIZE control, bad tube and 
similar things. If the feedback loop is 

completely open, the symptom will be 
much the same. 

Another problem that can develop is 

sweep distortion. If the raster is short, 
or the linearity is bad. you'll see that 
the scanning lines are either too far 
apart or crowded together. This shows 
up at the top of the picture in most 
cases. The top of the picture may even 
be folded over so that you can see some 
of it upside down and backwards. Prob- 
lems like this are mostly caused by 
something in the output stage. Incorrect 
bias, open cathode bypass capacitor or 
leakage in the coupling capacitor be- 
tween input and output. This allows too 
much positive voltage to get through 
to the output grid and causes foldover 
and non- linearity. 
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Misadjustment of the vertical SIZE 
and LINEARITY controls can cause non - 
linearity, short sweep and even fold - 
over if they're far enough off. The cor- 
rect method of adjustment is to turn 
both SIZE and LINEARITY controls until 
you shrink the raster by about an inch 
both top and bottom. Adjust both of 
these controls until the raster is linear. 
( You'll find that they can affect the 
vertical hold and the picture will roll. 
This is normal. Stop the picture by set- 
ting the vertical hold control and con- 
tinue the adjustment.) 

A crosshatch generator is very 
handy for easy checking of linearity. 
You can also do it by looking at the 
scanning lines; get them evenly spaced 
all the way up. To finish up, move both 
controls until the raster covers the 
screen, and is overscanned top and bot- 
tom by not more than half an inch. 
This is important; if the raster is 
stretched too far at the top, this will 
affect the grid waveform shape and it 
will actually show up as a case of ver- 
tical sync trouble! The waveform dis- 
tortion makes it hard for the sync to 
trigger the oscillator at the proper time. 

One or two more things. If the raster 
isn't centered in the first step, adjust 
the vertical centering control until it 
is. Also, note that in Fig. 1 the control 
in the plate of the input half is marked 
LINEARITY and the control in the out- 
put half grid is HEIGHT (Or SIZE, inter- 
changeable). In quite a few sets, you'll 
find the same controls with the names 
reversed! Actually, this doesn't make 
much difference. They do the same 
things and both must be adjusted to set 
the raster up properly. Finally, the 
vertical adjustments must be made be- 
fore any dynamic convergence is at- 
tempted. Reason: these adjustments 
change the shape of the vertical pulsed 
used in the convergence circuitry. Ad- 
just these after convergence and you'll 

have to do the convergence over! 
Stretching or compression of the 

scanning lines near the center of the 
screen (not at the top) is generally due 
to a few shorted turns in the primary 
or secondary of the vertical output 
transformer. Shorted turns in one half 
of the vertical windings of the deflec- 
tion yoke will make the raster "key- 
stone." The small end of the keystone 
will point to the shorted half of the 
yoke. 

Vertical sync problems 
If you have a linear raster that fills 

the entire screen and the vertical HOLD 
control will make it roll up or down, 
holding the raster somewhere near the 
center of rotation of the HOLD control, 
this is not due to a problem in the verti- 
cal oscillator or output stages! You 
have lost too much amplitude in the 
vertical sync. To check this move the 
HOLD control until the picture is rolling 
slowly down. Watch the blanking bar 
between the pictures. When this 
reaches a point about two inches or 
more from the bottom of the screen, 
it should suddenly snap in and hold 
temporarily. Check this action on a 
working TV set; it's a key clue to the 
presence or absence of vertical sync. 

There is a peculiarity in the action 
of the vertical HOLD control. Its normal 
action is like this; turning it one way 
(usually clockwise) should make the 
picture roll slowly downward with the 
"snap" at the bottom. Turning it the 
opposite way should leave the picture 
stationary for quite a while, then it will 
break out of sync very suddenly and 
move upward rapidly. For identifica- 
tion, we say that a picture moving down 
is "rolling" and moving up is "flipping." 
This type of action is due to the shape 
of the grid waveform on the input 
stage and the timing of the sync pulse. 

A good check is turning the HOLD 

control to the flipping side and check- 
ing the reaction. If you find that you 
can move the picture slowly upward, 
you have no vertical sync at all! Don't 
waste time checking the vertical oscil- 
lator or vertical output stages, go to 
the sync- separator stage. Vertical sync 
works on amplitude, horizontal sync on 
phase. So if there is a problem in the 
sync separator, the vertical sync is al- 
ways the first one that shows up. 

There is another somewhat similar 
problem but with a different cause. 
This is the one where the vertical HOLD 
control will stop the picture but it's all 
the way to one end or the other of its 
rotation. You may not be able to make 
it flip or roll though it will hold fairly 
well. Normally you should be able to 
stop the picture with the hold control 
somewhere near the center of its rota- 
tion. This is generally due to a drift in 
the value of the fixed resistor in series 
with the vertical HOLD control, the 
150K in Fig. 1. 

You can check to see which way it 
went. If your vertical HOLD control is 
set at maximum resistance, this resistor 
is now too small. Change it to 180K 
and see if this will let your HOLD con- 
trol center again. If the hold control is 
at minimum resistance, the fixed resis- 
tor is too large -try using a smaller one, 
say 120K. This will not have too much 
affect on the circuit operation but will 
give you better centering of the HOLD 
control. In very rare cases, this can be 
caused by a minute leakage in the ca- 
pacitors in the grid circuit. If the 
resistor won't stop it, check them by 
replacement. 

As we said in the beginning, this cir- 
cuit can be broken down into two 
major sections -the two -stage audio 
amplifier and the feedback loop. In 
most cases, trouble in the amplifier 
stages will upset the height, linearity 
etc, while troubles in the feedback 
loop will upset the frequency but leave 
the raster comparatively linear. 

One good test for this is to open 
the feedback loop. Disconnect the 
.0068 -AF capacitor from the input grid. 
Now feed a test signal into the grid of 
the output stage. This can be any low 
voltage at 60 Hz; the heater voltage 
of the tube itself if this isn't a series - 
string type set. If you see that this does 
cause some vertical deflection, usually 
about half of a full raster, with a de- 
cided "barrel shape" (due to the sine - 
wave signal instead of the sawtooth), 
the output stage is working. Now go to 
the grid of the input stage and feed in 
the same signal. Due to the greater 
gain, you should obtain much more 
deflection. If you do, the amplifier 
stages are working and you have pinned 
the cause of the trouble down to some- 
thing in the feedback loop. Check all 
resistors and capacitors in there. 

When you boil it down, this is a very 
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simple circuit. It uses only a few resis- 
tors and capacitors! However, they are 
all critical. Any drift in the resistors 
or leakage in the capacitors is going 
to upset circuit operation. Check ca- 
pacitors for leakage by disconnecting 
them. Now hook your VTVM or 
FETVM, set to DC volts, to one end 
and touch the other end of the ca- 
pacitor to a high DC voltage. You will 
see a kick reading. Due to the very 
high impedance of the voltmeter, 
this may stay up for some time. You 
can discharge the capacitor by touch- 
ing the probe and chassis with a finger- 
tip. The reading should fall to zero. If 
it climbs back up again, even to only 
one volt DC, this indicates too much 
leakage! Try this on a known good 
capacitor and you'll see how it works. 
When replacing capacitors, always 
use the best you can get, with at least a 
600 working -voltage rating. Also, 
never substitute a different size ca- 
pacitor! Use exactly the same value 
used in the original. 

The "do not measure" point 
Note that the plate of the output tube 

is always marked "Do Not Measure" 
on schematics. This is due to the pres- 
ence of a very high transient voltage 
during normal operation. This is big 
enough to break down scope probes 
and unprotected DC voltmeters, it 
averages around 1400 volts peak. To 
read the plate voltage of this tube, take 
your reading at the bottom of the pri- 
mary winding on the B +. Then, turn 
the set off and read the resistance of 
the primary winding. If both of these 
are normal, you do have plate voltage 
on the tube and you can go on to other 
tests. If you're careful, you can check 
for the spike voltage by holding the 
scope probe close to, but not touching, 
the plate connection or transformer 
lead. You will get enough capacitive 
pickup to see it. 

Another way is to check the wave- 
form on the vertical output transformer 
secondary, on the hot lead to the ver- 
tical windings of the yoke. This will be 

a spike waveform, but only about 25 
to 30 volts P -P. 

Additions to basic circuit 
The circuit shown in Fig. 1 is a rep- 

resentative sample of what you'll see 
in practically all tube and hybrid color 
TV sets. There will be quite a few 
variations, but the basic reactions will 
still be there. You'll find different part 
values, tubes, voltages, and so on. In 
some sets you'll even find added parts. 
Some of these will be little R -C net- 
works to ground, these are called "saw - 
formers" and aid in shaping the wave- 
forms properly. Check these if you 
have distortion problems. 

Unusual troubles 
The vertical output stage in color 

TV sets isn't as simple as the one men- 
tioned earlier. This is especially true of 
the vertical output cathode circuit. In 
the black -and -white TV, this consisted 
of one variable resistor and a big capac- 
itor. The one used in color sets is quite 
a bag of worms! This can cause prob- 
lems in troubleshooting simply because 
we don't think of the cathode circuit 
as a possible cause! Trace out this cir- 
cuit in Fig. 1. Leaving the cathode, we 

go through a small resistor then through 
a couple more to ground. This is one 
branch. On the cathode, an R -C cir- 
cuit is connected to the convergence 
circuitry through two controls. You 
may find additional components in 
more complex circuits. 

The purpose of all this is to provide 
vertical frequency pulses for use in the 
convergence circuits, or for vertical 
blanking, etc. The tap between the 560 
ohm and 820 ohm resistors, though, is 

used to provide a small DC voltage. 
This is applied to the suppressor grid 
of the horizontal output tube to sup- 
press snivets. However, a shorted hori- 
zontal output tube can damage the 
lower two resistors, and thus make 
trouble in the vertical circuits! The last 
tap is used to feed a pulse to the pin - 
cussion transformer. Here again, trou- 
ble in the pincushion transformer can 
upset the vertical circuits. 

The problem here is that when the 
other circuits are defective, they upset 
the bias on the vertical output stage. 
So, check out all of the different 
branches and make sure that they're 
not affecting the vertical output. One 
way to check is to measure the cathode 
voltage. This should be somewhere 
around 35 -40 volts. Another way is to 
check the cathode waveform. This 
should be something of a parabola 
with fairly sharp spikes, about 35-40 
volts P -P. 

One common cause of "freak" 
symptoms is that little electrolytic ca- 
pacitor in the cathode circuit. This 
will run from 50 to 100 AF at about 

(continued on page 110) 



build a digital countdown timer 
PART II 

A versatile countdown timer with key- 
board programming that can control 
various external devices. The time 
interval can be programmed in incre- 
ments of one second from one second to 
approx. 11,000 years 

GEORGE R. BAUMGRAS 

THE FIRST PART OF THIS ARTICLE (Au- 
gust, 1976) presented the schematic 
diagram and a description of the digital 
countdown timer. 

This second and concluding part of 
the article presents the board layouts 
and the construction details. 

Construction 
All of the circuitry, the display and the 

keyboard were mounted on 6 printed - 
circuit boards and assembled in a cus- 
tom -made cabinet measuring 5" high X 
81/2" wide X 6" deep, affording plenty 
of room for wiring, switches, the relay 
and the transformer. Wire -wrap sock- 
ets were used for the displays and the 
TTL IC's so that connections could be 
soldered on both sides of the board 
where required and component re- 

CONTROL BOARD, view of bottom side of double -sided board. Grid is 10 lines per inch. 

placement would be easy. All connec- 
tions between boards were made with 
No. 22 stranded and color -coded wire, 
and No. 12 was used between the relay 
and the AC outlet. The line cord con- 
nects directly to the relay common - 
terminals and should be rated at 10 
amps minimum. 

The only components that require se- 
lective purchase are the discrete tran- 
sistors, other than Q3. Both the silicon 
NPN and PNP types are rated at 40V 
(Bv E), 600 mA (I/), should have a 
current gain (ß) of at least 80 and a 
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NOTES- 
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DISPLAY BOARD, view of component side of 
board with components shown. Layout may 
be used to generate PC board or perforated 
board. Grid is 10 lines to the inch. Actual 
board size is 4" X 17." (10.2 cm X 4.3 cm). 
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CONTROL BOARD (top left), view of com- 
ponent side of double -sided board with com- 
ponent placement. Layout may be used to 
make printed -circuit board of perforated 
board. Actual board size is 4" X 6.4" (10.2 
cm X 16.3 cm). Grid is 10 lines- per -inch. 

ALARM BOARD (middle left), view of com- 
ponent side of board with components 
shown. Layout may be used to generate PC 
board or perforated board. Grid is 10 lines 
to the inch. Actual board size is 3" X 1.5" 
(7.6 cm X 3.8 cm). 

CALCULATOR BOARD (bottom left). view of 
component side of double -sided board with 
component placement. Grid is 10 lines per 
inch. Layout may be used to generate 
printed- circuit board or perforated board. 
Actual board size is 4" X 6.4" (10.2 cm X 
16.3 cm). 

O 

LEDI 

D 

DB V 1 

LED 

CL 

START 

1 4 4 2 8 0 -V CAP CL START 
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NOTE: 

1. HOLES MARKED CONNECT TO AND LOCATE 
BODY OF OAK Jí415 SWITCHES. 

2. UNDERLINED NUMBERS CONNECT TO CONTROL 
CIRCUIT BOARD. 
"OVER" LED CONNECTIONS ARE TO BE 
LOCATED PER SWITCH BODY PATTERN, REPLACING 
DECIMAL POINT KEY NORMALLY USED. 

3. RESISTOR AND DIODES LOCATED ON BOTTOM 
SIDE -SWITCH BODIES ARE MOUNTED ON 

COMPONENT SIDE OF BOARD. 

KEYBOARD, view of component side of 
board with components shown. Layout may 
be used to generate PC board or perforated 
board. Grid Is 10 lines to the inch. Actual 
board size is 4" X 4" (10.2 crh X 10.2 cm). 

TO -92 case. Those used in the proto- 
type appear to be house numbered, the 
NPN type being marked M311 and 
similar to a 2N3904 or 2N2222. The 
PNP's were marked M236 and similar 
to MPS6563 or HEP716. Suitable 
equivalents should be available from 
surplus outlets for around 200 each. 
These two transistor -types are used 
throughout the design and each was 
tested before use. Two of the NPN 
units that appeared to be matched were 
selected during testing and used as Q39 
and Q40 in the calculator clock circuit 
shown in Fig. 2. All of the IC's, diodes 
and resistors were also checked and al- 
though not a single bad part was found, 
the effort was considered worthwhile 
since a malfunction would be difficult 
to track down once the total package is 
put together. 

Where a more complex timing func- 
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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 EICO 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 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 electronics 
since 1945. 

Circle 64 on reader service card 

tion is demanded, several additional 
modes are possible. For example, the 
terminals of switch S2, instead of oper- 
ating an alarm, can be rewired to pro- 
vide +12 volts at 30 mA to two recep- 
tacles on the rear panel; thus initiating 
either of two external functions. A 
third receptacle interfaced with the 
START input will permit remote, sequen- 
tial, or automatically controlled trig- 
gering of the countdown process. A 
similar input to the CLEAR function can 
be used for remote or emergency turn- 
off, and the normally- closed contacts of 
the relay could also be brought out to 
the rear panel. In a darkroom applica- 

V06 
-V LED -11V r r!ti 

4V 

VCC 62 
1-. .12V 6V VAC 

0] 

6.2 VAC 

126 VAC 

0110 

POWER SUPPLY BOARD, _view of top of 
single -sided board. Actual board size is 4.25" 
X 3" (10.8 cm X 7.6 cm.) Grid is 10 lines 
to the inch. Layout can be used to generate 
PC board. 

CALCULATOR BOARD, view of bottom side of double -sided board. Grid is 10 lines per inch. 

tion, the normally -closed relay contacts 
can be used to control the safelight 
while the enlarger is controlled by the 
normally -open relay contacts. Thus the 

safelights will be switched off when the 
enlarger is on, and vice versa. Probably 
many other adaptations of the basic 
scheme will become obvious. R -E 

BRIGHTNESS CONTROL 
HAS NO EFFECT 

Turning the brightness control on 
this Philco 22QT79 has no effect. I'd 
welcome any help. -S.E., Norfolk, VA. 

Look in the cathode circuit of the 
12GN7 video- output tube. (A little 
crowded in there, isn't it? There are 
three different controls all in the cir- 
cuit!) First is the PICTURE- PEAKING, 
next the CONTRAST, and finally the 
BRIGHTNESS. The BRIGHTNESS control 
finally returns to the +20 volt source. 
See diagram. 

The brightness control has one end 
tied to the slider. Moving this varies the 
voltage on the 12GN7 cathode, and so 
changes the bias that in turn changes 
the brightness. I'd say that it was quite 
possible that the slider contact on the 
control was either open or shorted to 
one end of the control. 

Alternate possibility is that the +20- 

volt supply is not correct. Be sure that 
it's present on the low end of this con- 
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trol and then check to make sure that 
the control does vary the voltage. 
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FIG. 1- HICKOK model 350. 

FIG. 7 -RCA WV -500B Voltohmyst. The RCA 
line of test instruments has been sold to VIZ 
and are now being manufactured under the 
VIZ name. 

FIG. 2- TRIPLETT model 310 -FET. FIG. 3 -B &K model 177 VTVM. 

Industrial 
A roundup of FETVOM's, amplified VOM's and FETMM's that are 

JACK DARR 
SERVICE EDITOR 

IN THE NOVEMBER 1975 ISSUE OF R -E 
we covered quite a few of the tests 
you'll need to make in industrial elec- 
tronics and electrical work, and the 
instruments used in doing the testing. 
Because of space limitations, we were 
able to cover only the VOM's. Now. 
as advertised, let's take a look at the 
"Amplified VOM's "- FETVOM's and 
FETM M's. 

These cover the same basic ranges 
and functions as the VOM's, and are 
used for the same kind of testing. 
Almost all use FET transistor ampli- 
fiers; this gives the instruments a very 
high sensitivity. Typical input im- 
pedance runs 10 -15 megohms, so they 
can be used in high- impedance circuits 
with practically no loading effect. Sev- 
eral of them use IC's, op -amps, etc. 
which gives them versatility. They can 
make some measurements that the 
VOM won't. 

The circuits are very low- drain. The 
instruments are mainly powered by 
built -in batteries; dry cells or recharge- 
able NiCad types. Many have built - 
in recharging circuits. This gives them 
portability; while they're in use on 
the bench, the batteries are kept up 
so that they can be taken to field jobs. 
The current drain is so small that one 

maker says his instrument can be left 
on at all times, and still get the normal 
shelf -life from the batteries! 

The types designed for industrial 
work are ruggedized. Cases are made 
of high -impact plastic, controls are 
recessed, and test leads are very well 
insulated. They come in all sizes, like 
the VOM's. Some can be slipped into 
your shirt pocket; others are the "stan- 
dard" size, and some have large meters 
for bench work with better readability. 
Accuracy of these types is very good. 

Electrically, all of these are well - 
protected against accidental overload. 
Fuses and "instantaneous" circuit - 
breakers prevent damage to the instru- 
ment; all have the protective meter - 
diodes to save the movement. 

Digital readouts are beginning to 
show up here, too. The "DMM's" 
have the same basic ranges and func- 
tions, and the same protection against 
overload. Their accuracy is very good, 
giving good results in solid -state cir- 
cuits where we need readings of very 
low voltages. They are also handy for 
working in dark places, with the lighted 
readout! 

You'll see all of these as we go 
along. Once again, we'll start with the 
"little fellers," in physical size though 
not in performance: 

The Hickok model 350 is a handy 
midget. It has a tough plastic case with 



FIG. 4 -B &K model 277. FIG. 5 -B &K model 290. 

Voltmeters 
used in industrial electronics and electrical servicing 

a protective cover. A full set of AC, 
DC voltage and resistance ranges are 
provided, Polarity indication is auto- 
matic. The ohms ranges have high - 
low voltage, for in- circuit transistor 
tests. It uses an op -amp, with FET 
input. The meter sees only the op -amp 
output, for protection. See Fig. 1. 

The other "teeny- weeny" may look 
familiar. It ought to. The Triplett model 
310 has been around for a long time. 
This is a new one. Even though it looks 
as if there's no room, they have added 
a FET amplifier circuit inside the 
case! So, this one now becomes a 
"310- FET." Same ranges as the origi- 
nal, with a battery -check light. A 
handy polarity -reversal switch is on 
the left side of the case, right where 
you normally hold it. A flip of the 
thumb changes the polarity, for fast 
transistor -testing, etc. See Fig. 2. 

In the medium -size and bench mod- 
els, here's the B &K mode! 177 VTVM: 
See Fig. 3. An AC- powered unit with a 
large meter, for bench testing and reg- 
ular maintenance work. Its counter- 
part in a solid -state version is the 
model 277 seen in Fig. 4. Ranges are 
provided for all standard tests, includ- 
ing AC current. A ruggedized case 
makes it useful for field work. The 
model 290 is a larger -scale model with 
a meter suitable for bench tests. Both 
of these have mirror -scale meters for 

greater accuracy. See Fig. 5. 
Hickok's larger unit is the model 

370 in Fig. 6. This is a FET Multi - 
meter, with auto -polarity indication on 
the panel. All controls are push -but- 
ton, for range and function selection. 
This one will read AC and DC voltages 
AC and DC current, and has the high - 
low ohms feature. It will also read 
capacitance from .005 up to 10,000 

F at 60 Hz. A set of decibel calibra- 
tions are included; handy for audio 
work since it will read AC voltage ac- 
curately up to 20 kHz. 

VIZ has two entries in this field. 
Both of them are VoltOhmysts. The 
model WV -500B is a standard size 
case, a FETVOM with the regular 
ranges. For solid -state work, the lowest 
DC voltage range is only 0.5 volt full - 
scale. Top is 1,500 volts. The AC 
voltage ranges can read RMS or P -P 
voltages. See Fig. 7. 

Another "familiar face" is the 
model WV -510A, a Master Volt - 
Ohmyst in a solid -state version. It has 
the large mirror -scale meter and can 
be used for bench work or field testing. 
The same basic ranges as in previous 
VoltOmyst models are used. See Fig. 8. 

Sencore's entry here is a proven 
model. The FE -23 "Little Henry" 
Multimeter is built into a ruggedized 
plastic case with a carrying handle. 
All controls are pushbutton, well- 

HICKOK 

t k o..c. r.t.t.i. wow 
MU man 
nl R11rIln 

FIG. 6- HICKOK model 370. 

FIG. 8 -RCA model WV -510A. The RCA line 
of test Instruments has been sold to VIZ 
and are now being manufactured under the 
VIZ name. 
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FIG. 9- SENCORE FE -23, Little Henry. 

spaced for easy use. Li'1 Henry has 
wide range, making it useful for all 
kinds of industrial- electronics work. 
The DC voltage ranges go up to 6,000 
volts. The AC voltage ranges go to 
1,000 volts. There are several "han- 
dies" in this instrument. The test leads 
and jacks are inside a compartment just 
below the switches. This is not only a 
handy storage space, but it is used for 
other things; when you close the lid, a 
switch automatically turns the power 
off! For icing on the cake, a special 
battery is used to provide light for the 
meter scale. This can be turned on or 
off by a switch inside the test -lead com- 
partment. A BATTERY -TEST switch is 
also in there. See Fig. 9. 

"Big Henry" has a very similar set 
of ranges to little brother, and all the 
same features. This is the model FE27 
of Fig. 10. He has a lower range, only 
0.3 volt full -scale for both AC and 
DC, for solid -state work. On the AC 

FIG. 10- SENCORE FE -27, Big Henry. 

voltage ranges, a special circuit is used 
to enable reading the "square- wave" 
AC voltages of TV voltage -regulating 
power transformers. It gives you the 
true RMS voltage of such waveforms. 

Triplett has a FETVOM, their 
model 603, called the "Micro -Power 
VOM." This instrument has a resting 
current drain of only 10 microam- 
peres; they claim that it will give al- 
most shelf life even if left on all the 
time. The 603 has AC and DC voltage 
ranges of 0.3 volt to 1,000 volts, and 
low -power ohms ranges for transistor 
work. It will read AC or DC currents 
from 1.0 mA up to 1,000 mA full - 
scale. All controls are pushbutton ex- 
cept the range switch; you can get 
automatic polarity by pushing both + 
and - buttons at the same time. The 
meter reads up -scale on either polarity 
of DC. The + and - buttons can also 
be used to reverse the polarity of the 
ohmmeter for quick transistor checks 
in- circuit. See Fig. 11. 

The digital meters 
The FET voltmeters, like many 

other things, are going digital. A cou- 
ple of representative instruments are 
shown; one is the B &K 282 DMM in 
Fig. 12. A 3' -digit display gives bright 
readings. Ranges and functions are 
standard. High input impedance is 
standard. Very high accuracy is possi- 
ble, to 0.5% on the DC voltage ranges. 
A smaller version (not shown) is the 
model 280, which has practically the 
same features, but in the "standard size 
VOM" case. 

Sencore's new DVM -32 is a rugged - 
ized instrument; very compact, in a 
tough plastic case. A 31 -digit LED 
display reads AC and DC voltages up 
to 1,000. Accuracy of 0.5% on DC 
gives reliable readings of low DC volt- 
ages. High and low ohms scales, and 
both AC and DC current ranges from 
2.0 mA up to 2.0 A make it handy to 

FIG. 11- TRIPLETT model 603. 

FIG. 12 -B8K model 282 DMM. 

use for any kind of work. The DVM -32 
is powered by self -contained batteries, 
or by rechargeable batteries with an 
AC charger. A novel feature for bat- 
tery operation is the "Auto" Display. 
With the switch in this position, the 
instrument is "on and ready" but the 
display is not lit up. When you get any 
reading above an indicated "10" on the 

FIG. 13- SENCORE model DVM -32. 

scale, the display lights up. This saves 
85 percent of the battery drain. The 
DVM -32 is protected against overload 
by fuses and diode clamps. This is only 
the first of a series: Sencore promises 
several new developments in digitals 
in the not -too- distant future. 

!1 

"I think I can clear up your TV from out 
here. Do you have a pair of scissors ?" 
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Power 

% Modulation 

Hickok Model 388X features a precision temperature 
compensated crystal oscillator with 1 ppm accuracy. 

Now one unit does it all. 
Hook our versatile Model 388 in line with your 

transmitter and instant digital readouts of a trans- 
mitter's four most important operating parameters 
are a turn of a switch away. 

A front -panel AM Monitor Output makes scope 
display of modulation easy. A pushbutton selects 
front panel or in -line frequency input. And changing 
to 12V operation is easy, too. 

Get your hands on the new Hickok Model 388 CB 
In -Line Tester. Were betting you can't let go. 

The Hickok Model 388 CB In -Line Tester 
is one element of the 
modular Hickok CommLine. To HICKOK 
put together the CommLine 
system that's right for you, Comm 
talk to your Hickokdistributor. Line 

HICKOK 
the value innovator 
INSTRUMENTATION E. CONTROLS DIVISION 
THE HICKOK ELECTRICAL INSTRUMENT CO 
10514 Dupont Avenue Cleveland. Ohio 44108 
1216) 541 -8060 TWX 810- 421 -8286 

Make working on CBS easier 
with the CommLine from Hickok. 

a 

b 

C 

a) Model 217 Semiconductor Analyzer. S169 

b) Model 385 Autoranging 500 MHz Frequency Counter $499 

c) Model 244 Mobil /Comm Power Supply. $125 

d d) Model 334 Digital Multimeter. $234 

e) Model 388X Pro CB In -Line Tester. $475 

e. f) Model 256 CB / RF Signal Generator. $199 

g) Model 270 Function Generator. $189 

h) Model CL -1 CommLine Rack Cabinet. $35 

f. HICKOK To put together exactly the CommLine 
CB Service Center you need. 

Comm / , 

see your Hickok distributor. 

Line 

HICKOK 
h the value innovator 

INSTRUMENTATION E. CONTROLS DIVISION 
THE HICKOK ELECTRICAL INSTRUMENT CO 
10514 Dupont Avenue Cleveland. Ohio 44108 
1216) 541 -8060 TWX 810- 421 -8286 
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The challenge 

Troubleshooting with no 
service data 

JACK DARR 
SERVICE EDITOR 

REPLY COUPON 
Expires 10/30/76 

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. This coupon 
must accompany all questions. No 
reproductions or facsimile will be ac- 
cepted. Don't forget to enclose a 
stamped, self- addressed envelope. If 
return postage is not included, we can- 
not process your question. Write: Ser- 
vice Editor, Radio -Electronics, 200 
Park Ave. South, N.Y. 10003. 

R -E's Service Clinic 

I FIRMLY BELIEVE THAT MOST OF YOU ARE 
in this bewildering business for the same 
reason that I am. You like it! You like to 
fix things. It's always a challenge to our 
skill to take something that's dead and 
make it work again. (You're nuts; you 
know that, don't you ?) We solve puzzles 
that would drive an ordinary human up 
the wall, every day. This has to be the 
reason; we're certainly not in it to get 
rich! 

So, here's a real challenge. Find out 
just what kind of a hot -shot technician 
you are. Try this. It must be classified as 
recreation -play -you are definitely not 
going to make any money out of it. It 
will be darn good practice, though. It's 
fun, and that's the reason I did it. I'll 
guarantee you that it will sharpen up 
your diagnostic skills, which is always 
helpful. 

Here's the idea. Find a small tran- 
sistor radio, of an unknown make. This 
is the easy part. Get one with a board 
big enough to see -clock radio, table 
model, etc. All that is necessary is that it 
be dead and that you have absolutely no 
service data on it. Sit down, cold- turkey, 
and fix it. To get the most benefit out of 
this, get a clip -board with plenty of 
blank paper. Make detailed notes of 
every test, the reasons for making it, and 
the results. Take your time and don't 
leave anything out. That is what I did. I 

wound up with four and a half pages of 
notes. Note the start and stop time on 
each session. I did this. Wound up with 
four and a half hours of elapsed time. 
Figure this at your regular rates and 
you'll see why it isn't a money- maker! 
After you fix it, you can go back over 
the notes and recheck your methods. 
This is valuable data; read it. 

OK, here we go. There are test 
methods we can use for this kind of 
problem. Open it up and look for the 
parts that are unmistakable- speaker, 
volume control, power supply and so 
on. These are our starting points. Look 
for any broken wires, burnt resistors or 
obviously damaged parts. (If you find 
that the trouble was just a broken wire, 
that doesn't count! Solder it back and 
get another set. That's not enough of a 
workout!) 

Troubleshooting 
The first step, of course, is to check 

the DC power supply. You'll usually 

find a little power transformer; follow 
the leads to the rectifier(s) and then find 
the filter capacitors. You can find the 
DC output voltage by checking the 
voltage rating of the filter capacitor. 
Most of these will be something like 6, 9 
or 12 volts DC. Verify this by turning it 
on and reading the AC voltage across 
the rectifiers. 

Now check the DC voltage output. If 
this is well below the AC voltage, the 
chances are that you have either a short 
or a heavy leakage. If you find a burnt 
resistor, lift one end to open the circuit 
and recheck the DC power supply. You 
can open the circuit and put a DC 
milliammeter in series. (Start on a high 
scale, 1,000 mA at least! Mine was 
drawing about 250 mA, which is far too 
much for this type of set. Typical 
current drain will be about 15 mA with 
no volume, and about 35-40 mA full 
volume.) 

High current and no sound except for 
a little hum (which is what I had) 
usually means trouble in the output 
stage. You can locate this by following 
the voice coil leads back from the 
speaker. If they go to a big electrolytic, 
you have an OTL output stage. If they 
go to a transformer, it is a transformer 
coupled stage. You can check from the 
transformer and find the output tran- 
sistors. Check these with an ohmmeter. 
This will find any with a dead short. 

If the problem is high leakage, you'll 
have to take them out for a definite test. 
A curve -tracer or one of the new tran- 
sistor testers that identifies the base pin 
on any unknown transistor is a big help! 
Find the base, and then you can find the 
emitter by checking to see which pin has 
a small resistor to ground. (In push -pull 
Class -A transformer stages.) 

With the output transistors removed, 
check the power supply. If the voltage 
jumps back up and the current drops, 
scope the base terminal and see if there 
is audio there. If so, the problem is in 
the output stage. 

One thing you must find is the 
common or return of the DC power 
supply. In mine, it was the center -tap 
lead from the power transformer secon- 
dary that was switched. A full -wave 
rectifier circuit was used. This lead went 
to a glob of solder on the frame of the 
output transformer. Here's a pitfall that 
I fell into. In older sets, the cans of the 



The antenna 
specialists CB antenna. 

We give it our 
stamp of approval 
before we ask you 

to give it yours. 
For the 20th consecutive year, more 
Antenna Specialists brand antennas 

are in use than all other brands 
combined. Three reasons: proven, 

superior engineering and 
workmanship so they work better... 

clean, simple, professional designs... 
so they look better... highest quality 

components so they last longer. 

look for the stripes of quality 

the antenna 
specialists co. 

s,.b.l of la sAY.. 

a member of The O tien Group Inc. 
12435 Euclid Ave .Cleveland, Oh,o 44106 
Export. 2200 Shames Dnve. Westbury. L I New York 11590 
Canada A C S,mn onds & Sons. Ltd. 

number one CB antenna by a coon 
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Now you can service with 
a TEKTRONIX Oscilloscope for as little as $695* 

Cost of service instruments is an impor- 
tant factor in any purchase. But so is 
reliability. Now T900 Oscilloscopes give 
you both Tektronix quality and reliability 
at prices designed for cost sensitive appli- 
cations. 

T921 -Ds to 15 Mhz; single trace, 
single time base $695* 

T922 -Dc to 15 MHz; dual trace, 
single time base $850* 

T932 -Dc to 35 MHz; dual trace, 
single time base $1195* 

T935 -Dc to 35 MHz; dual trace, 
delayed sweep time base $1395* 

T912 -Dc to 10 MHz; bistable stor- 
age; writing speed to 250 
cm /ms; dual trace, single time 
base $1300* 

Performance to Spare 
All T900 scopes feature large (8x 10 cm), 
bright crt's; sensitivity of 2 mV /div to 10 

V /div in twelve calibrated steps; regu- 
lated power supplies; and 3% accuracy. 
T900 Oscilloscopes are also equipped 

*All prices 
include 10X 
probes. Prices 
FOB Beaver- 
ton, Oregon. 

with important convenience features; 
beam finder, single knob triggering, auto- 
matic selection of chopped or alternate 
mode, and automatic selection of tv line 
or frame display (except T912 Storage 
model). T900 scopes are compact (7x9x 
19 in.) and lightweight (only 16 lb.). They 
are available with a full selection of ac- 
cessories. 

For a demonstration of any T900 Oscillo- 
scope or a free copy of the new T900 
brochure, write to Tektronix, Inc., P.O. 
Box 50C, Beaverton, OR 97077. For im- 
mediate assistance, call (503) 644 -0161, 
extension T900. 

T900 Series 
the quality low cost 
Oscilloscopes 

TEKTRONIX - committed to 
bc? nicU excellence 
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SERVICE CLINIC 
(continued from page 88) 

electrolytic capacitors were all common. 
They're NOT in these little monsters! 
Also, on the front of the chassis was a 
metal bracket that wasn't common 
either, but floating! I finally found a 
pad of solder along one edge of the 
board where I could hook the return 
lead of my voltmeter. In this case. the 
output transistors were 2SB77's, which 
are PNP. So, my DC power supply was 
negative. If the switch lead is like this 
one. this is a handy place to connect the 
milliammeter. 

From initial tests, I decided that one 
of the output transistors was bad. So, I 

pulled it. I looked up a replacement. 
and tacked it in. Now, I could receive a 
local station. with very bad distortion. 
Current drain was still 200 mA. The new 
transistor got hot enough to burn your 
finger! I turned it off again to check the 
transformers, etc. These seemed to be 
fine. However. I noticed that although 
the bases of the output transistors were 
fed from the ends of a center -tapped 
secondary, they showed different vol- 
tages! One was almost double the other. 
So, what did I do? I checked the pream- 
plifier stage, the driver. and so on. (This 
is one of the mistakes that you see when 
you re -read your notes!) 

Other things testing good, I went back 
to that output stage. There was a strange 
extra transistor close to the outputs. This 
turned out, after much tracing, to be a 
DC voltage regulator! It was bad. There 
was a diode in the base circuit (tran- 
sistor with collector lead cut off) that 
was also bad. Replaced these. Still no 
help. (This took a lot longer to do than it 
does to write!) 

That base voltage unbalance still 
puzzled me. So, I pulled both transistors 
and rechecked them (The other original 
had not been pulled. remember ?) My 
new one was good, but the other one 
was bad. Terrific leakage. So: back to 
the transistor guide and hunt up a 
substitute. Get a pair out of stock (and 
check them both on the curve -tracer. I 

was learning. Slowly. but learning.) 
They match. So. tack them in and turn 
the set on (which isn't easy to do with 
your fingers crossed.) Oh, wow. Current 
drops to about 25 mA. Volume good. 
tone clear, everything working. NOW 
the base voltages of the output tran- 
sistors are the same. 

So, there it was. I believe that in most 
of these sets, the trouble will turn out to 
be in the DC power supply or output 
stage or both. If you do have the audio 
output working and the trouble seems to 
be in the RF or IF stages, you can pin it 
down by loosely coupling a signal into 
the mixer, which will be close to the 
tuning capacitor. 

(turn page) 

Why any cartridge 
(even ours) 

with an elliptical stylus 
must be considered just 

a bit old- fashioned. 
Perhaps you've tried to track your 

records at the lowest advertised setting 
for your elliptical stylus. In the hopes 
of optimizing performance and reducing 
record wear. But every footstep threat- 
ens to bounce the stylus out of the groove. 
And big crescendos are simply fuzzy. 
Should you get a better player? No. 
Get a better stylus. 

We have a sensible new approach. A 
stylus shape that contacts more of the 
groove wall, to spread tracking force 
over a greater vertical area. The Shibata 

stylus. It safely tracks your records at 
up to 2 grams while maintaining re- 
sponse to 45,000 Hz, offering great 
stereo separation, and reducing record 
wear ... even compared with an ellipti- 
cal stylus at less than a gram. 

Put an Audio- Technica Dual Mag- 
net UNIVERSAL cartridge with gen- 
uine Shibata stylus in your good old 
record player today. It's a great com- 
bination for better sound today and 
tomorrow, and tomorrow. 

_ot ftin 
AT125 AT14Sa AT15Sa 

AT20SLa 

UIIVIIVEIRSA L. 
BEST FOR 1 2 4 CHANNEL 

a u d i o t o c h n i ca INNOVATION / PRECISIOh / INTEGRITY 

AUDIO -TECHNICA U.S., INCA Dept. 96E, 23 Shiawassee Ave., Fairlawn, Ohio 44:113 

Available in Canada from Superior Electronics, Inc. 

Don't broadcast the fact 
that you've got a CB radio 

Now you don't have to let everyone Crow tiat you've got 
a mobile CB rado. Our nodel MR264 disguise antenna 

looks and acs just We a normal car radio antenna, 
operating on AM and FM as well as CB We know the 

disguise is ef!ective because we've been makirg then 
for laves enforcement agencies for 
years. If you dont need a disguise 
antenr a, but you do want superior 
CB performance n a cowl mounted 
3 -way anterna, cneck cut our model 
M -267. Both modal; feature a 
stainless steel whip tha: detaches 
easily to your ante via won't get 
ripped off in the ca- wash either. 
When ou're look ng for antennas, 
3 -way, disguise o- otherwise, take 
advantage of our 20 yrs experience_ 
Look for the Stripas of Quality. 

the antenna specialists co. 
a member of The Allen ßr,10 Inc. 
12435 Euclid Avenue 
Cleveland Ohio 44106 
Export' 2270 Shames Drove 
Wes-bury. _ I Nev. York 115S 
Canada A C S,mmonda d S,ns. Lt7 

', 976 by the Antenna Somehsts Co. 
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You can identify the intermediate 
frequency used by tuning the signal 
generator back and forth. Most of these 
have sealed IF transformers, which is 

good! Also, the alignment adjustments 
on the tuning capacitor are so small that 
most people don't even know they're 
there. 

You'll note that there are no illustra- 
tions in this article! You're supposed to 
have the circuits in your head! However. 
if you want to he sneaky (which I was!). 
you can take a peek at a few typical 
transistor circuits in Sams TSM manu- 
als, and get a good refresher course in 
what you're apt to find. 

As I said in the beginning. you didn't 

make any money. It was very good 
practice though, wasn't it? Builds up 
your self -confidence. It takes two things 
to solve a problem like this. One is a 

very good knowledge of electronic 
circuits and tests, and the other is good 
clear rational THINKING. R -E 

reader 
questions 

ALPHANUMERIC DISPLAY UNIT 
I'm looking for a device that displays 

letters instead of numbers. l've searched 

EDLIE'S 
BARGAIN 

BONANZA 

ONLY 

HIGHEST QUALITY 

PRODUCTS 
SPECIAL BUY 
AMPEX 60 min- 
ute cassette 
tapes only .99C each 3 for 
$2.69 12 for only $8.99 
Single conductor SHIELDED 
WIRE jí22 Gauge good for 
Microphone or stereo cable. 
Gray color only 25 Ft for $1.00 
100 foot for only $3.39 
Same wire as above with 2 
conductors and two shields 25 
ft for $1.25 100 foot for Only 
$4.39 
(R017) COPPER CLAD BOARDS! 
Copper on one side, 1/16" 
thick. Excellent quality for 
either production or experi- 
mental work. 
Just arrived doublesided cop- 
per, 1/16" thk. Size 12 "x18" 
$1.99 ea., 3/$4.99. 
E) 63/e "x171/2" $1.19 ea. 

3/$2.99 
(R134) 8 ROTARY SWITCHES 
Some multiple gang. $1.00 
(R128) 13 MINIATURE ELEC- 
TROLYTIC CAPACITORS $1.00 
Axial & upright, popular values. 
(R144) TRANSISTOR 
REPAIR KIT $1.19 
Various parts used to repair 
transistorized devices. 
(R336) TO -3 TRANSISTOR 
SOCKETS 12 for $1.00 
(R164) 4 ROLLS OF WIRE $1.00 
Approx. 25 ft. per roll, 20 -28ga. 
(R140) TAPE MURDER 
SPARE PARTS KIT $2.95 
Parts for repairing most tape 
recorders: capacitors, meter, 
pilot lamp, jacks, and MUCH 
MORE. 

(R167) 10 MINIATURE 
POTENTIOMETERS $1.00 
(R182) 2 MISC METERS $1.00 

Miniature. 
(R156) 60 DISC 
CAPACITORS $1.00 
Asst. from .0001 to .1, most 
600v, Z5U, NPO, N750, etc. 

SURPLUS TUBES 
All guaranteed for 

1 full year. 
ANY 3 FOR $1.49 

Acquired from U.S. Defense depots 
or removed from equipment (new 
and used). These are laboratory 
tested and guaranteed for one full 
year. Most are of such standard 
makers as RCA. GE, etc. 
3A3 
3AF4 
3BN6 
3DG4 
31(16 
304 
4BC5 
4BN6 
4BU8 
4BZ7 
5V6 
6AF4 
6AG5 
6AG7 
6AL5 

6A07 
6AT6 
6AU6 
6AV6 
6AX4 
6AX5 
6ÁY3 
6BA6 
6BG6 
61318 
6806 

6C86 
6CG7 
6CM7 

6DE4 
6DR7 
6DW4 
6EB8 
6EM7 
6GF7 
6GH8 
61(6 
61(11 
6LB6 
6SN7 
618 
6W4 
6X4 
10EW7 

12AE7 
12AL5 
12AÚ7 
12ÁV6 
128E6 
12BH7 
18FW6 
25L6 
35EH5 
36AM3 
50A5 
50L6 

I(P147) 4 Ib. GRAB BAG 
SPECIAL $1.00 
Full of exotic and exciting elec- 
tronics parts. 

(R155) TUBE BONANZA! $1.00 
20 asst. popular tubes. untested. 

(8142), 50 PRECISION 
RESISTORS $1.00 
All 1 %, 1/2w and 1w, tow and 
high ohmages. 
(R150) POWER TRANSFORMER 
Primary 117 volts. Sec. 1.11.1 
volts; Sec. 2 17.7 volts; Sec. 3 
15.9 volts; Sec. 4 27.7 volts. 
3 Each winding aporox. 750 
mils. Size 21/4 H x 2" D x 31/2 
mounting centers. (Fig. 31. 

Price $2.45 
(R175) 70 1 /2w CARBON 
- RESISTORS $1.00 

Asst. values. Some 5 %. 
(R154) 150 CUT LEAD 
RESISTORS $1.00 
Carbon. all leads long enough 
for soldering. 

(R149) 20 POLYSTYRENE TOP 
GRADE CAPACITORS $1.00 
(R132) 20 DUAL POTS $1.00 

MONEY BACK GUARANTEE 
Terms: Minimum order $4.00. In 
elude postage. Either full payment 
with order or 20% deposit, bal- 
ance C.O.D. 

WRITE FOR FREE 1976 
VALUE PACKED CATALOG 

Listing thousands of components, 
tubes, transistors, IC's, kits, test 
equipment. 

BONUS 
FREE CAPACITOR KIT 
With Every $5 Purchase 

THIS MONTH'S SPECIALS! 
74$15 Schottky 3 inp pos 
AND. O.C. 45C 
739 Dual lo -noise pre -amp esC L P8815A Dual 4 inp. NOR 

2 for $1.00 

TTL 

-17400 160 11 7446 
(17401 18C 7447 78 7 7402 il 7403 230 7 7473 
10 Q 7404 230 CI 7474 

7405 23C n 7475 
[17406 23C 0-17476 
0i7410 230 El 7490 
E. 7411 27C n 7492 
[17413 400 117493 

7420 23C n 7495 
7430 23C n 74121 

n 7440 300 0174122 
I-7 7442 $1.12 74123 

LINEARS 

[1 LM309K 5v la reg 
555 Timer n 556 Dual 555 

íj566 Function gen. fl 567 Tone decoder 
El 741 comp. op amp 

2102 1024 bit RAM 
ie 2513 Char. Gen. 

8038 volt cont osc 

CLOCK CHIPS WITH DATA 

0] (MM5314) 6 dig clock 
CT 7001 Alarm & Date 

LED'S 

800 
800 
800 
49C 
49C 
850 
53C 
79C 
79C 
69C 
79C 
57C 
570 
670 

$1.15 

$1.00 
$1.75 
$1.95 

39C 
$4.95 
$5.95 
$4.25 

$4.95 
$5.95 

(R223) 10 Asst LEDs $1.00 
t (R242)5 Jumbo Green LEDs $1.00 

(R242) 5 Med Yellow LEDs $1.00 
(R001) 5 Jumbo Red LEDs $1.00 
(8011) 5 Med Red LEDs $1.00 

012) 5 Mini Red LEDs 
RR293) D1707 ( equiv.) 7 seg $1'00 ( 

red LED, .3" char, comm 
anode $1.00 
(R007) DL747 7 seg red 
LED, .6" char, comm 
anode $1.95 
(R013) MAN 5 (equiv.) 7 seg 
green LED, .27 char, 
comm anode 
(R006) D.L. 704 (equiv.) 
same as D.L. 707 except 
comm -Cath $1.35 

IC BREADBOARDS & TERMINALS 
Boards have .042 holes. Made 
of 1/16" polyester glass. 

(RB663)3 "x4" 940 
(R8664) 3"x6" $1.29 

' 1 (RB665) 4 "x6" $1.65 (] (RB666) 4 "x8" $2.12 
Push -in terminals 
.1(RP6601.20) pkg 20/900 
t7(RP6601 -100) pkg 100, $2.89 
Push -in flanged pins 

RB6602- 100)lppkg2100 /$2.98 
Push -in flea clips 

(RB6603-20)i pkg 20/900 
(R116603-100) pkg 100/$2.89 
(ROOS) 14 pin DIP sockets 

3 for $1.00 
(R1104) IC REMOVAL AND IN- 
SERTION TOOL $4.95 
"Pul -n- sertit" extracts and in- 
serts ICs without damage. 

EDLIE ELECTRONICS. INC.. 2700 -R HEMPSTEAD TPKE., LEVITTOWN, N.Y. 11756 
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in vain. What would this look like and who 
makes them ? -L.E., Suffield, CT. 

It would look something like the diag- 
ram. This one is a liquid -crystal device 

made by Hamlin Electronics, Lake & 
Grove Streets. Lake Mills, WI 53551. 
Litronix. 19000 Homestead Road, Vall- 
co Park, Cupertino. CA 95014. makes a 

similar device with "dot" LED's. 

SYNC TRANSFORMER 
I can't find a replacement for the synch- 

ronizing transformer on an RCA 155B 
oscilloscope. Can I modify the circuit to 
work without it ? -K.H., Pacific, MO. 

I don't think you'll have to. This 
seems to be just a plain audio trans- 
former with a l:l ratio. It would he an 

SYNC 
TRANSFORMER 

TO 
SYNC' 92015 
SELEC- 
TOR SWITCH 

TIMING 
SWITCH 

10K 

OOK 

884 
"TIMING" TO 

TUBE DIVIDER 

interstage type. Try a Triad T -33X using 
only one half of each winding. This 
ought to be very close to the original. If 
you can locate any other type with 
about the same resistance, it ought to 
do. 

WHAT'S THE 'K' FOR? 
Would you please explain the following 

resistor nomenclature? The nomencla- 
ture in question is: 2K2, 2K7, 6K8, etc. I'm 
really at a loss and so are all of the people 
l've asked so farl-C.S., Springfield, VA. 

This I can do. I ran across this in 
Wireless World (published in London) 
some time ago. The British use this and 
I think several other European countries 
do as well. It's a very good system, and I 

like it! 
The K stands for kilohms and is used 

in place of the decimal point. So, a 2.2K 
resistor would be written as 2K2, 4.7K 
as 4K7, etc. Even valves, such as 25K, 
are written as 25K. For larger resistors. 
a 3M9 is a 3.9 megohm resistor. This 
does away with the possibility of confu- 



sion due to a missing decimal point, or a 

lightly printed one. 

SOUND, NO VIDEO 
I have sound but no video in this RCA 

CTC -30. This began as an intermittent, 
and finally the picture went out and 
stayed out. Tubes are all good, voltages 
OK. Can you suggest something ? -L.H., 
Milford, MI. 

Yell. If you have sound but no video. 
the signal must be getting as far as the 
video detector. Woops; plate of 3rd IF 
tube is sound takeoff in this one! So, 
this leaves us with a couple of things. 

One is the video detector diode. 
which is unlikely -seldom intermittent. 
The other is some problem in the 1st/ 
2nd video amplifier tube, the 6LF8. 
Now this can be intermittent. For one 
thing, check to be sure that this tube is 
Iii! (Feedback: Reader says "That was 
it. Bad connection to heater of 6LF8! 
How did you do it ?" (Easy; I've been 
finding the same thing in my own set off 
and on for quite a while! Hi!) 

NO CONTROL OF BRIGHTNESS 
I can't control the brightness on this 

Zenith 12Á12C52. All of my DC voltage 
supplies are OK. The voltages on the 3rd 
video amplifier transistor are all low. On 
the 2nd video amplifier transistor, I get 

2.6 volts on the emitter, - 3.1 volts on 
the base, and 2.6 volts on the collector. 
The set was hit by lightning. -R.K., 
Davenport, IA. 

Look again at those DC voltages on 
the 2nd video transistor! Note that the 
emitter and collector are exactly the 
same. Normal voltages are + 13.6 volts 
on collector and +5.14 volts on emitter. 
This is pointing to the very good chance 
of a collector -to- emitter short. The 
collector voltage of the 2nd stage is 
directly coupled to the base of the 3rd 
video stage. So, this would upset that 
stage as well. Check this transistor with 
the ohmmeter. When lightning has been 
around, you're apt to find such things 
anywhere in the set. 

POWER SUPPLY TOO LOW 
I've got an old 6-12 -volt bench power - 

supply. Works very well on most things. I 
have problems on cassette recorders, 
etc., in getting the thing to eject. Appar- 
ently I don't have enough current to make 
it work right. Do you have any ideas as to 
how I could raise the current rating? - 
A.R., Unity, SK. 

I here are a couple of things you 
might try. One is a bit wild and I have 
not tried it, but it might do. Add a big 
filter capacitor right across the DC 
output; you can get monstrous big ones 
from some of the ads in the back pages 
of R -E. All you really need is a short 
pulse of high current to make the eject 
solenoid work, and the charge in the 
capacitor could provide that. Big capa- 
citor acts as a reservoir. (turn page) 

SPEED UP PRODUCTION OF YOUR 

COMPONENT LEAD BENDING OPERATIONS. 

1. MEASURES EXACT BEND SPACING 
2. STRAIN RELIEF CLAMPING 
3. MAKES PRECISION BENDS FOR 

EASY INSTALLATION 
CALL OR WRITE TODAY FOR FREE, 

COMPLETE INFORMATION. 

HARWIL COMPANY 

1548 17th St. 
Santa Monica, Ca. 90404 
(213) 829 -2310 

HARWIL 

( ìrcle 12 un reader servire carel 

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 yourself scme 
very special satisfaction, and a lifetime 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 payments. 

Just send the coupon for the fascinating 
Schober color catalog (or enclose Si for a record 
that lets you hear as well as see Schober quality ) 

1 

1 

1 

1 

1 

1 
CITY 

The Wheiéeh Organ Corp., Dept RE -154 

43 West 61st Street, New York, N.Y. 10023 

Please send me Schober Organ Catalog 
Enclosed please find S1 00 for 12 -inch L P 

record of Schober Organ musk 

NAME 

ADDRESS 

STATE ZIP 
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One of the best CB Antenna 
ideas we've hatched 
in 20 years. 

Hatchback and fastback car owners 
of the world, rejoice. Now you too 
can enjoy excellent CB reception. 
Our model M -431 CB antenna 
doubles as a hatchback mount and 
a trunk groove mount. Its unique 
mounting hardware lets you adjust 
the antenna to a perfect vertical 
position to compensate for roof line 
slant. The stainless steel whip and 
shock spring combine with a 
weather -proof, base loaded coil for 
maximum durability and 
performance. When you're looking 
for antennas, take advantage of our 
20 years experience. Look for the 
Stripes of Quality 

the antenna 
specialists co. 
a member of The Allen Group, Inc. 
12435 Euclid Avenue 
Cleveland. Ohio 44106 
Export 2200 Shames Drive 
Westbury. L.I. New York 11590 
Canada. A C. Simmonds & Sons. Ltd. 

o 1976 by the Antenna Specialists Co 
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also available in 
a center loaded 
model M -432. 

Got a scanning 
monitor" 
Model MON-60 
is a hatchback 
monitor antenna. 

Distinctly 
Superior 
Pertormance 



LEARN 
AVIATION 

ELECTRONICS 

at the School 
of Aeronautics, 
Florida Institute 
of Technology. 
Prepare for a REAL job in just 
2 years and earn a COLLEGE 
DEGREE at the same time. 
FAA publications identify that 
by 1977 the AVIATION IN- 
DUSTRY will need 230% MORE 
AVIONICS TECHNICIANS. 
Half the costs of airplanes to- 
day is in electronics, including 
navigation systems .. . in- 
struments . . . communica- 
tions systems ... and con- 
trol systems. 
We teach you in our labora- 
tories ... classrooms . . . 

and on our aircraft the theory 
of radio communications and 
how to flight check and repair 
all related equipment. 
Our placement record of grad- 
uates is 100 %. . . . Make 
your time and money spent 
REWARDED by a job in your 
field. 
The SCHOOL OF AERONAU- 
TICS operates one of the larg- 
est flight training programs in 
the WORLD and we are an 
"accredited University ". 
Classes starting September 
... January ... June. 
To learn more about our avia- 
tion electronic programs, 
check the reader service card 
or write direct to: 

The School of Aeronautics, 
Florida Institute of Tech- 
nology, P.O. Drawer 1839, 
Melbourne, Florida 32901 
Att: Director of Admissions 

Circle 9 on reader cerro e card 

Second thing would be to check your 
rectifiers. If these are selenium, they 
may have dropped off in output. You 
can also get high- current low -voltage 
rectifiers from those same ads. They're 
making silicon types now with plenty of 
current rating. All you'd need would be 
something like a 50 -volt rating for this. 

FUNNY SHAPED RASTER 
The raster on this 20Y1C48 Zenith has 

an odd shape. With a crosshatch pattern, 
the vertical lines on each side pull in at 
the bottom. l've checked a lot of things 
with no luck. -G.S., Warren, Ml. 

There is one "funny" that can cause a 
"fake keystone" raster in some Zeniths. 
This is the 30 -1.LF electrolytic capacitor 
on the screen of the vertical output 
transformer (the red wire). This is a 
"waveshaping" capacitor that actually 
works in the pincushion corrector circui- 
try. It is not the screen bypass that is 
directly on the screen terminal with a 
resistor between it and this one. Try a 
new capacitor here and see. 

CB PROBLEM 
I liked your article on CB testing. Now I 

have a problem! This CB transmitter will 
tune up fine on a dummy load with an in- 
line wattmeter. Modulation causes read- 
ing to go up, as you said. But! When I 
hook up the vehicle antenna and mod- 
ulate it, the reading goes down. Using a 
field- strength meter at the same time, its 
reading goes down too. There is an 
antenna -matcher unit in the line. I don't 
get it. -C.E., Great Neck, NY. 

When you can tune up a transmitter 
on a properly matched dummy load and 
get normal output and modulation. that 
transmitter is working. The only thing 
you're changing when you go to the 
vehicle is the antenna! I've tuned up 
many a two -way radio on a dummy 
load, then moved it into the vehicle and 
never had to move a tuning adjustment. 
So; go thou and see what is the matter 
with the vehicle entenna! For a crystal 
ball hint, the transmission line may not 
be grounded at the antenna base, or 
something. That was one of my favorite 
goofs! 
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FIX FOR HOT TRANSISTORS 
Your "Quick and Dirty" fix for over- 

heating transformer, output transistors 
and so on, works! You said to add a small 
resistor in series with the collector supply 
of each transistor to act as a current 
limiter. I did. Worked like a charm! 
Currents much lower, output still OK, and 
customer happy. Thanks! -C.K., Ft. Gib- 
son, MS. 

Glad to hear it! I was a little ashamed 
to use this, but not long ago I saw a 
modification hint from one of the 
better -known hi -fi amplifier makers, 
and that's what they were doing. So, I 
feel better. 

WHAT SIZE RESISTOR? 
I have an old DuMont amplifier. The 

tubes used are 6C4, 12AX7 and two 
5005S. The cathode resistor from pin 8 of 
the 12AX7 is burnt up and I can't find a 

schematic. Can you help ? -W. W., Calu- 
met City, IL. 

Can't identify this chassis, but I can 
give you a crystal -ball guess on the 
resistor. The I2AX7 will be one of two 
things, or both. Probably used as audio 
driver and a phase -inverter to drive the 
5005's. If it's the audio driver [check for 
coupling capacitor from pin -6 (plate) to 
pin -2 (grid)], the cathode resistor will be 
about 330 -ohms bypassed by something 
like a 0.1 µF capacitor. 

If the triode (pins 6, 7 and 8 of the 
I2AX7) is the phase inverter, it'll 
probably be a "split -load" type. In this 
circuit. the resistors in the plate and 
cathode will be the same size (about 
270K), and there will be a coupling 
capacitor from both the plate (pin 6) 
and cathode (pin 8) to the grids of the 
5005's. 

NO COLOR 
The black- and -white picture is good in 

this Motorola TS -929 chassis, but I have 
no color at all. If I put a small positive 
bias on the base of the ACC amplifier, I 

can get rainbows. l've changed the pulse 
amplifier, burst gate and burst amplifier 
transistors, and the crystal. No luck. 

The burst amplifier doesn't seem to be 
working. I get a 1.0 V P -P pulse on the 
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base and only 4 V P -P on the collector. 
This should be 30 volts P -P. Any ideas as 

to where to look now ? -W.K., E. Sparta, 
OH. 

I believe I'd go "downhill ", on the 
schematic, that is. Your burst -amplifier 
stage seems to have normal voltage 
gain. Note that you read I volt in and 4 
volts out. The schematic shows 8 volts in 
and 30 volts out, (P -P) which is a gain of 
four. Your input pulse is only 25% of 
normal. 

This comes from the pulse shaping 
stage (which the Motorola diagram calls 
Pulse Former). In the Sams schematic, 
1207 -2, this is QI on the FA panel. 
There is nothing between this stage's 
collector and the burst amplifier's base 
except a 4700 -ohm resistor. 

It is often possible for a transistor to 
open a junction, yet you will see a 
certain amount of signal getting 
through. This is due to the very close 
spacing of the elements. Combined 
vertical and horizontal sync pulses are 
fed to the emitter of this stage. Check it 

for amplification. 

THE FLUTTERING PICTURE 
The picture on this Sylvania BIO flut- 

tered. I never saw so many things at 
once. It was: 1. shrinking about an inch 
top and bottom; 2. pulling in at both 
sides, about the same amount; 3. 
bending slightly on the edges; 4. bright- 
ness went up and down; 5. rolling about 
every 3 -4 seconds. AU of this happened 
at the same time, at a rate of about 1 or 
2 per second. 

This was due to an open output filter 
capacitor, C500B, 100 µF. The ripple on 
this line read about 125 volts P -P. 

Thanks to: Leon Caldwell, Caldwell's 
TV, Mena, AR. 

REPEAT PROBLEMS 
I wrote you about a jail -bar symptom in 

a Sears 562 -10421 quite a while ago. You 

recommended checking the 50- F AGC 
bypass capacitor. I'd replaced this last 
November! When I went back to this set, I 

rechecked that. Sure enough; the one I 

had put in was defective! This is the third 
time in as many months that we've had 
problems with defective or mis- marked 
new parts! -E.B., Largo, FL. 

I know what you mean. I've been 
there! 

RECTIFIER CAP ARCING 
I've got a problem with arcing from the 

high- voltage rectifier plate cap in a Nivico 
7208. 1 can't find a replacement for the 

flyback in any of the Guides. -M.B., 
LaCrosse, WI. 

I can't find a substitute for the flyback 
either! However, you might try using 
one of the very well insulated plate cap 
units. For instance, Oneida Electronics 
A -177, which has a long skirt and high - 
voltage wire. 

save on gas! 
save on tune -ups! 
save on maintenance! 
Electronic ignition is "IN "I So says 
Detroit. 
Update your car with either a TIGER 
CD or a TIGER I breakerless system. 

Enjoy the benefits of better gas mileage, 
quicker starting, elimination of tune -ups, 
50,000 miles on points and plugs, and 
reduced maintenance expenses. 

TIGER MAX CD $69.95 
TIGER 500 CD 59.95 
TIGER SST CD 42.95 
SIMPLIKIT CD 31.95 
TIGER I 45.95 

Postpaid U.S.A. only. 

fii Star Corporation 
Dept. WW, P.O. Box 1727 
Grand Junction, Colorado 81501 
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THE ULTIMATE 

MEDITATION 

ENVIRONMENT 

MACHINE 

{, 

r The EGG plugs into any stereo amp to 
create soothing, flowing environmental 
sound textures - and through headphones 
it's incredible. The chords and notes 
EXIST in your mind, they pan and swell 
and phase their way through your psyche 
in unpredictable patterns never repeating 
The cotnbinatton of LSI organ technology 
with synthesizer -type processing and 
digital randomizing /control elements 
make the EGG an altogether intriguing 
package from either technological or 
metaphysical viewpoints. 
Kit includes: Circuit board, parts and 
step -by -step instructions. 

CHORD EGG Kit $24. 95 postpaid 
*Encephalo Gratification Generator 

FREE CATALOG - 
ELECTRONICS DEPT. 9- R 

1020 W. WILSHIRE BLVD. 
OKLAHOMA.CITY, OK 73116 

I lrelr n if r iJrr service Curd 

Instant CB Antennas. 
Now you see 'em, 

now you don't. 
The beauty of Antenna Specialists temporary CB 

antennas is that they can be mounted and unmounted in 

seconds without leaving a trace. That cal be important 
for security, or if you rent or change cars frequently. 

Our model MS178 magnetic mount 
has powerful ceramic magnets that 
grip firmly even at highway speeds. 
A detachable, in -line mini -connector 
permits antenna removal without 
disturbing the cable. Instant 
mounting is also available in an economy magnetic 
mount, the M -440 and our MR131 gutter mount. 

Take advantage of our 20 years experience. Look for 
the Stripes of Quality. 

tltt! 

the antenna 
specialists co. 

a member of The Allen Croup Inc. 
12435 Euclid Avenue 
Cleveland. Ohio 44106 
Export 2200 Shames Dive 
Westbury. L I New York i 1590 
Canada. A C Simmoncs 8 Sens Ltd 
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avanti 
ASTROPLANE 

CB base 

antennas ` 
give you 

patented 

performarJc 

The unique 
construction features 
are so exceptional 
they are covered by U.S. Patent 
#3587109. 4.46 db gain over 
isotropic provides a stronger 
signal in and out. 

To make use of the better 
signal, the Astroplane radiates 
the signal from higher up than 
other CB antennas and at a 
better angle. According to 
Dr. Alva Todd of the Midwest 
College of Engineering, "it 
possesses an unusually low 
angle of maximum radiation." 
This low angle of radiation 
means that your power is 
radiated at the horizon and 
not up into the clouds for 
greater efficiency. 

You'll also get long lasting, 
trouble -free performance be- 
cause it is compact in design - 
without long drooping radials, 
without coils to burn or short 
out, and high power capacity 
for lightning and static dis- 
sipation. 

$36.95 Suggested Retail 
Length 12 Ft. Dia. 30 in. 

Free 24 page color catalog 
Avanti makes a complete line of 

high performance base and mobile 
CB antennas 

from $11.95 to $373.95. 

RESEARCH ANO DEVELOPMENT, INC. 
340 Stewart Avenue, Addison, IL 60101 

Creators of the famous 

Circle 90 on reader service card 

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. 
TWO -SPEED TURNTABLE, model SR -222, is a PORTABLE DIGITAL MULTIMETER, model 460- 
belt -rive turntable with one -touch control The 
motor is a four -pole synchronous type with 
wow -and -flutter kept down to 0.07 %. Signal-to- 

noise ratio is 54 dB and rumble is 60 dB. The 
tonearm is an S- shaped, static -balance type, 
and the balance weight is continuously adjust- 
able. The turntable is equipped with an anti - 
skating adjustment and is protected by a hinged 
dustcover. Suggested retail price is $115.00. - 
Sansul Electronics Corporation, 55 -11 Queens 
Boulevard, Woodside, NY 11377. 

Circle 106 on reader service card 

POWERED CB ANTENNA, model CBE -10, is 
motor driven and can be mounted in the rear 
deck or fender of any automobile. The unit is 
made of chrome -plated tubular brass. It weighs 
seven pounds. With a flick of a switch, the 
disappearing electric antenna extends to its full 

cse-w 

length for its top performance and turns on the 
CB transceiver automatically. Another flick of 
the same switch and the antenna with its skinny 
center -loading coil disappears turning the radio 
off. -Tenna Corporation, 16201 Parkway, Cleve- 
land, OH 44128. 

Circle 107 on reader service card 

3, features pushbutton selection of 32 overload - 
protected ranges and functions. A custom - 
designed MOS -LSI chip provides 0.1% accuracy 
of reading .. 1 digit on all DC voltage ranges, 
plus reliability and low power drain. Includes a 
calibrated analog meter for nulling, peaking and 
scanning trends. Digital readout is 0.43" LEDS. 
32 ranges include 5 DCV ranges to 1000V, 5 
ACV ranges to 600V, 5 low -power ohms ranges 
to 2 Meg, 5 standard ohms ranges to 20 Meg, 6 
DC and 6 AC current ranges to 10 amps. The 
model 460 -3A is $285, and operates on line 
voltages of 120/220/240 VAC (50 -400 Hz). The 
460 -3D has a built -in rechargeable battery 
circuit to permit completely portable operation 

in addition to AC line operation. Its price is $322. 
batteries not included -Simpson Electric Com- 
pany, 853 Dundee Avenue, Elgin, IL 60120. 

Circle 108 on reader service card 

CB REPAIR KITS. Kit K -936 consists of 37 
semiconductors and 16 different types. Kit K- 

937 consists of 36 semiconductors and 16 

(continued on page 98) 



Uncompromised stereo /quadriphony 
-Undeniably Shure. 

2114 
MODEL M24H 

STEREO + 
QUADRIPHONIC 

CARTRIDGE 

Manufacturers 

The new Shure M24H Cartridge offers audiophiles the best of both worlds: 
It is the only cartridge on the market that does not corrpromise stereo repro- 
duction to add discrete quadriphonic capability. It eliminates the neel to 
change cartridges every time you change record formats! This remarkable 
performance is achieved at only 1 to 11/2 grams tracking force -comparable 
to that of some of the most expensive co iventional stereo cartridges. Other 
M24H features include the lowest effective stylus mass (0.39 mg) in quad - 
riphony, a hyperbolic stylus tip design, an exclusive "Dynetic` X" exotic 
high- energy magnetic assembly, and a rising frequency response in the 
supersonic carrier band frequencies that is optimized for both stereo and 
quadriphonic re- creation. If you are considering adding CD -4 capability, but 
intend to continue playing your stereo library, this .s the ONE cartridge 
for you. 
Shure Brothers Inc. 
222 Hartrey Ave., Evanston, IL 60204 
In Canada: A. C. Simmonds & Sons Limited 

of high fidelity components, microphones, sound systems and related circuitry. 
Circle 7/ on reader service card 
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NEW PRODUCTS 
(continued /runt page 96) 

different types. Both kits come in a 24- drawer 
storage cabinet with pull -out drawers. Among 
the popular CB brands that can be repaired with 
the G -E Kits are: Air Castle, Allied, Browning, 
Channel Master, Claricon, Cobra, Courier, Elec- 
tronic, Fannon, Fieldmaster, Hy -Gain, J.C. Pen- 
ney, Johnson, Kris, Lafayette, Mark, Midland, 
PCE, Palomar. Pierce -Simpson, Ray Jefferson, 
Raytheon, Realistic, Regency, Robyn, SBE, 
Sharp, Siltronix, Teaberry, Tram and Trutone.- 
General Electric, Suite 301, 2100 Gardiner 
Lane, Louisville, KY 40205. 
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MOBILE AM /CB TRANSCEIVER, model XL -25, 
has bright LED readout, talkback intercom 
circuitry, 0.5 microvolt receiver sensitivity, adja- 
cent- channel rejection better than 60 dB, 95% 

modulation capability, and 4 watts RF output. 
Other features include four -position noise - 
limiter switch, public address, internal /external 

speaker switching, delta tuning, RF gain control, 
squelch control and illuminated S /RF meter. 
Comes complete with connectors and mounting 
bracket, plug -in microphone and installation 

INTRODUCING THE VERAS F8 COMPUTER 
THE SYSTEM DESIGNED WITH THE USER IN MIND 

A COMPLETE 
1K RAM 
SYSTEM 
,a: rTU , .,ti. buffered 
mother card, power supply 
and cabinet. The VERAS 
System is developed 
around the popular F.8 
Series of chips which in 
our estimation is the finest 
and most versatile Micro 
processor now available. 
The VERAS System can 
be made into a 17K pro 
censor by merely addmq 
four of our optional mem, 
ry boards. 

e 

/" x 1b" x 143 4" 
THE CPU BOARD FEATURES: 

Two I O ports on the CPU and ROM chip make 32 bidirectional TTL Ines. 
The Fairbug programmed storage unit provides the programmer with all I/O subroutines, allows the 
programmer to alter or display memory, and register Its contents via teletype. 
Programmable internal timer Is built into the ROM chip. 
Built in clock generator and power on reset are built into the CPU chip. 
There is a local interrupt with automatic address vector. 
It rs expandable to 65K bytes of memory. 
20 mil loop and /or RS232 interface included. 
1K of on hoard 2102 RAM. 
Serrai invert ace built into PSU chip 

OUR 4K STATIC RAM BOARD FEATURES: (OPTIONAL) 
Outputs l,u: h.. i.,I 
On board decoding for any four of 64 pages 
Address and data lines are fully buffered. 
32 2102.1 static RAM's, 500 ns. or less, 'egg,: my i ereebinu 
No onboard regulators to cause heat problems. (Chassis mounted) 
4K memory boards with connector, buffers and static RAM's are available In kit form for $149.00 

The fully buffered mother hoard well accept 141 4K RAM boards for a total of 16K bytes of memory. Individual power terminals for each 4K RAM board are provided. Memory expansion beyond 16K bytes can 
be accomplished by the addrtuon of more mother boards. Extra buffered mother boards with connector are 
available m kit form for á45.00 
Our modular power supply is designed around a high frequency torrold transformer which affords a large soy 
mg in sole and weight, and keeps filtering to a minimum. It Is rated at .5V at 10 amps and -5V and 1-12V dr 
1 amp. This power supply will drive our CPU, four memory hoards and some peripherals. 

POWER SUPPLY KIT S124.00 All boards are high quality G 10. double sided, solder plated with gold plated edge cn .'4.'. 

PACKAGING FEATURES ARE: AlComplete modular plug in construcl,nn 
BlSpecrficaliy designed rugged aluminum card rack with provisions for voltage regulators 170.220 

supplied) to keep heat of the boards. 
CO Designed for convection or optional forced cooling. 
DIAll 1!O ports brought out to the rear panel connectors for easy accessibility 
El Auxilary DC power available at the rear panel to power peripherals. 
Veras Systems is currently developing the following: 
UV PROM hoard, DMI and DMA hoard, Cassette, modern, video board and more. All these boards will 
have innovative design, something you will come to expect from VERAS SYSTEMS. 

SPECIAL INTRODUCTORY PRICE FOR THE VERAS F8 
Computer kit is 5429.00 u: S679.00 .resembled. The price will tie $459.00 alter Sept 15, 1976. The kit 
includes everything you need to build the VERAS F8 Computer as described. All boards, connectors, 
switches. discrete components, power supply and cabinet are supplie programming manual, data book and sirnphl -red support documentation supplied 8K Assembler and Editor (paper tape) available on request with minimum order of 8K RAM 
Computer dealers and hobbyist club inquiries are invited. 

IThe More Flexible and Expandible 
Computer at a Comparative Price. 

VERAS SYSTEMS 

I 
.;.urenty. 90 days on p,,: rs 

I labor for assembled units. 
'0 days on parts for kits. 

Prices, specifications and 
delivery subject to change 
without notice. 

Fair hues is a registered trademark of Fairchild Corp. 

r VERAS SYSTEMS 
A Div. of Solid State Sales, Inc. 
Box 740, Somerville, MA 02143 
16171547-1461 

[1 Enclosed is check for S 

or l l Master Charge N 

OVERAS F-8 Computer Kit Assembled 
04K Ram Board Ouantrty 
Power Supply Kit 

Name 
Address 
City. State !gi 
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instructions. $219.95. -Kris, Inc., Pioneer Road, 
Cedarburg, WI 53012. 
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CB CARRYING CASES, Models CB -1 and CB -2, 
are rugged, lightweight, molded cases for CB 
equipment and accessories. Protects CB equip- 
ment when it's taken in and out of a vehicle. 
Made of high -density polyethylene with a double 
wall. Interior is shock absorbent polyfoam Two 

sizes are available, each with a 5 -year guaran- 
tee. The 12 x 81/2 x 41/4" case is $14.95. The 
131/2 x 10 x 4" case is $19.95. -Platt 
Luggage, Inc., 2301 South Prairie Avenue, 
Chicago, IL 60616. 

Circle 11 / on reader service card 

CB TRANSCEIVER /ANTENNA, model CB -800 
transceiver and CA -11 mobile antenna. The 
transceiver includes LED digital channel -indi- 
cator and a pulsing red light for emergency 
Channel -9. Also features phase -locked -loop cir- 
cuitry. The CA -11 is a trunk -lip mount type 
antenna with a three -step telescopic rod that 
opens to a minimum of 26 inches, to a maximum 

HhuÎuÌfl 
of 60 inches. The combination CB -PAK -2 is 
$169.95 -Sharp Electronics Corp., 10 Keystone 
Place, Paramus, NJ 07652. 

Circle 112 on reader service card 

MULTIPROCESSING SYSTEM, developed for 
IMSAI 8080 computer, can handle a variety of 
complex applications. such as high -speed tele- 
metry-data acquisition and reformating, and 
time sharing with simultaneous batch- process- 
ing. Using this technique, as many as six proc- 
essors can be connected to a single shared 
memory block (or several noncontiguous mem- 
ory blocks). Each processor can operate either 
independently or on a shared basis with one or 
more I/O peripheral devices. The processors 
access the shared memory on a priority basis. 
When two or more processors access the 
shared memory simultaneously, they are auto- 
matically sequenced according to a pre- 
programmed priority status. The hardware 

(continued on page 100) 



THE LOGICAL CHOICE -First in a series 

Logic Probe 1 is a compact, enor- 
mously versatile design, test and trouble- 
shooting tool for all types of digital 
applications. By simply connecting the 
clip leads to the circuit's power supply, 
setting a switch to the proper logic family 
and touching the probe tip to the node 
under test, you get an instant picture of 
circuit conditions. 

LP -1's unique circuitry -which 
combines the functions of level detector, 
pulse detector, pulse stretcher and 
memory-makes one -shot, low- rep -rate, 
narrow pulses -nearly impossible to see, 
even with a fast scope -easily detectable 
and visible. Hl LED indicates logic "1", 
LO LED, logic "0 ", and all pulse transi- 
tions- positive and negative as narrow 
as 50 nanoseconds -are stretched to 1/3 

second and displayed on the PULSE LED. 

By setting the PULSE /MEMORY switch 
to MEMORY, single -shot events as well 
as low- rep -rate events can be stored 
indefinitely. 

While high- frequency (5- 10MHz) 
signals cause the "pulse" LED to blink at 
a 3Hz rate, there is an additional indica- 
tion with unsymmetrical pulses: with duty 
cycles of less than 30 %, the LO LED will 
light, while duty cycles over 70% will 
light the Hl LED. 

In all modes, high input impedance 
(100K) virtually eliminates loading prob- 
lems, and impedance is constant for all 
states. LP -1 also features over -voltage 
and reverse -polarity protection. Housed 
in a rugged, high- impact plastic case 
with strain -relieved power cables, it's 
built to provide reliable day -in, day -out 
service for years to come. 

LOO C 

LOON: o. 

LOOK 

LOO2 0 

LOGIC 

LOGIC o 

LOGIC .0" 

PULSE LEC 
DEI 

s 

NI LED ON 10 LED ON 

9 
PULSE LED SLINKS 
ON FON L,S SEC 

1.4_10 LED ON N LEO ON 

T ]EEC 

NO LED ON 

1. 
1t 

11 PULSE LED 
OIE 

4 6 6 1 
LO LED ON 

1,166.65,0666. ,561 LEE IlL.V4S 

No LED ON LO LED DOES NOT RESPOND TO NARROW PULSES 

nnn 
,n LEO ON Ni LED DOES NOT RESPOND TO NARROW PULSES 

CSC'S MULTI -FAMILY LOGIC PROBE 1. 

AT $44.95, IT DIGS UPA LOT OF INFORMATION WITHOUT 
BURYING YOUR BUDGET. 

HI /LO LED's -Display level 
(HI -logic "1 ", LO -logic "0 ") 
of signal activity at node 
under test 

PULSE LED -Lets you know 
what's going on -and off. 
Indicates positive and nega- 
tive pulse and level transi- 
tions. LP -1 stretches pulses 
as narrow as 50 nano- 
seconds to full '/3 sec. 
(3Hz pulse rate) 

PULSE /MEMORY Switch - 
PULSE position detects 
and stretches pulses as nar- 
row as 50 nanoseconds to 
Ya sec. Switch to MEMORY 
and it stores single shot and 
low- rep -rate events indefi- 
nitely; HI /LO LED's remain 
active / 

Non- corrosive nickel - 
plated probe tip and clip 
leads -For reliable contacts 
and maximum life 

Logic Family Switch - 
TTL/DTL or CMOS matches 
Logic "1" and "0" levels, 
for greater versat lity. High 
Input Impedance -100K 
virtually eliminates circuit 
loading problems and is 
constant in both "0" and 
"1" states. CMOS position 
also compatible with HTL, 
HiNIL and MOS logic 

Rugged high impact plastic 
case -Built to lake it ... in 
the lab or in the field 

Protected -Features built -in 
reverse polarity and over - 
voltage protection; strain - 
relieved power cable 

CONTINENTAL SPEGALTES CORPORATION 

EASY DOES IT 

For more information, see your distributor or write for our catalog and distributor list. 
44 Kendall St. 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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Put safety first ... 
Use RCA flameproof 
film resistors . 

Design engineers prefer 
them because they won't 
flame or short under the 
most severe conditions. 
Service technicians prefer 
them because they're safe 
replacement parts. 
RCA flameproof film 
resistors have a 2% tolerance 
and are available in 1/4 watt, 
1/2 watt, 1 watt, and 2 watt 
ratings. Resistance values 
range from 10 Ohms to 1.5 
Megohms, depending on 
wattage rating. Altogether, 
there are 475 film resistors to 
choose from. 
See your RCA Distributor for 
all the details, or write to 
RCA Distributor and Special 
Products Division, Sales 
Promotion Services, Cherry 
Hill, NJ 08101. 

RC,' 
Flameproof 
Film Resistors 

Circle 58 on reader service ial 

WORLD'S SMALLEST 

RECHARGEABLE 

CALCULATOR.S.19.95! 
Does Everything Big Ones Do 

Small but mighty! 8- digit, 4- function 
electronic calculator even nas automatic % key ... for only $19.95. Take it any- 
where. Carry it in your pocket or purse - it's 2h the size of a pack of cigarettes. 
This 31/2 -ounce dynamo features floating decimal, constant key, lead zero depres- 
sion, clear entry, more! At Edmund's low price, the unit comes with a Ni -Cad 
rechargeable battery pack that can plug into any AC outlet. No need for special 
recharging adapters. Calculator overall is just 2 x 31/2 x °a" with plenty of room 
for most fingers. Another Edmund first with advanced technology. $19 

STOCK NO. 1945EH Only 

GIANT FREE 
CATALOG! 
NEW 164 Pages 
Over 4.500 Un- 
usual Bargains 
for Hobbyists. 
Schools Industry 

JUST CHECK 
COUPON' 

EDMUND 
SCIE NTIFIC CO. 
300 EDSCORP BUILDING 
Barrington, N. J. 08001 

(609) 541.3488 

America's Greatest 
Science. Optics Hobby Matt 

EDMUND 

.95 ppd. 

EDMUND SCIENTIFIC CO. 300 Edscorp Bldg., Barrington. N. 1. 08007 

Send me: 
SEND FREE ® _ELECTRONIC CALCULATOR(S) 
164 PAGE CATALOG "EH 

A Charge my BankAmericard @ $19.95 ea. (No1945EH) $ 

Charge my Master Charge Servire and handling charge $_ 01 00 
Interbank No. Enclosed is I check, 

I Card No 

IExpiration Date 

30 -DAY MONEY -BACK GUAR- Name 
ANTEE. You must be satis Please print 

Address 

m o in amount of S 

Signature 

Itied or return any purchase 
in 30 days for full refund 

City State -Lv L----------- - - - --J 
HELPING TO DEVELOP AMERICA S TECHNOLOGY FOR OVER 30 YEARS. 
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NEW PRODUCTS 
(continued front page 98) 

required for the multiprocessor logic consists of 
a bus multiplexing board ($399 assembled, $325 

IMSAI SOSO MULTIPROCESSING 
COMPUTER SYSTEM 

unassembled), a timing and control board ($305 
assembled, $225 unassembled), and, for each 
processor, a bus extension board ($65). -IMS 
Associates, Inc., 14860 Wicks Boulevard, San 
Leandro, CA 94577. 

Circle I/3 on reader service card 

NEW SOLDER, Savbit, developed to prevent 
fine -gauge copper wires and thin copper foils 
forming the conductive patterns of flexible 
circuits and printed- circuit boards from dissolv- 
ing during the soldering operation. This dissolv- 
ing action, a result of the well known tin -copper 

migration phenomena, has frequently caused a 
wire or thin foil to weaken during soldering, and 
subsequently break during field use. It is also 
ideal for applications where copper soldering 
tips are used because it prevents rapid pitting 
and wear. Approximately $3.00 per pound, 
depending on gauge quantity and world metals 
prices.- Multicore Solders, Westbury, NY 
11590. 

Circle 114 on reader service card 

MOBILE CB- TRANSCEIVER, model CB 2600, 
incorporates a sensitive and responsive auto- 
matic noise -limiter circuit with time constants so 
rapid that there is no perceptible time -delay 
before the circuit counteracts or suppresses 
noise. Equipped with Delta tuning, backlighted 

(continued on page 102) 



Throw out? No!...trade 
That's right... Here,for the first time,your opportunity 
to trade in your old, tired, worn out VOM (no matter 
whose, what model, or what condition) on a new 
Weston Model 660 series VOM. 

The famous "Drop Proofed" champ that is war- 
ranted in writing to function completely and satis- 
factorily even after an accidental fall of up to five 
feet. A meter mechanism specially ruggedized and 
a case made of high impact plastic. 

The Weston 660 series is renowned for its accu- 
racy, ease of operation, and engineering ingenuity. 
The movement is diode -protected, a single range 
switch is used, and all controls are made flush with 
the edge of the case for extra protection. Unique 
pluggable circuit boards are used. It can be recali- 
brated without being removed from its case, can 
have its fuses replaced externally, and is small 
enough to fit easily into a tool box or attache case. 
The light weight, rugged construction, easy to read 

scales, and hidden carrying handle make the 660 

in 
series VOM extremely portable and versatile. 

So, if you dropped your VOM and broke it, or if 

it's just old and tired, join the parade and bring it 

in to your local Weston distributor. He'll give you 
up to $8.50 or more toward the purchase of a new 
660 series VOM, the one you've always wanted 
anyway...the one that's 
warranted "Drop- Proofed" 
...by Weston. That's a really µ 1 

fair trade. So barter up... 
to a new Weston Model 660 
series VOM. 

WESTON 
WESTON 

Schlumberger 
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Sphere... 
we started at 
the top and worked 
our way up! 

And were still working. We 
were first in the micro - 
p- ocessor computer field to 
offer a CPU in a complete 
system. A microprocessor 
with input, processing and 
meaningful output. 

But we didn't stop there. 
We had the best product on 
the market, but we didn't 
have the best product possi- 
ble. So our engineers went 
to work and added more 
memory and versatility in a 
rapid succession of advance- 
ments, all compatible with 
the basic product. 

We're still on top in the 
microprocessor field...and 
through research and devel- 
opment we'll stay on top. 
At Sphere we're committed 
to engineering leadership, 
because in the micropro- 
cessor field, you're only on 
top as long as you're work - 
ing your way up. 

Write for complete 
information: P.O. 213 
Bountiful, Utah 84010 
Dept. 101 

SPHERE N CORPORATION 
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NEW PRODUCTS 
(continued )rant page /00) 

channel selector, on -air indicator lamp, dual - 
purpose RF output -power and signal- strength 
meter, and external speaker jack. Can be used 

in any mobile installation with positive or nega- 
tive ground electrical systems. Price: $159.00. - 
Surveyor Manufacturing Corp., 7 Electronics 
Court, Madison Heights, MI 48071. 

Circle 115 on reader service card 

DIP EXTRACTOR, model DE180 -1. offers a 
simplified way to remove 14- and 16 -pin DIP IC's 
from printed -circuit boards. It features a preci- 
sion width, high -mass heating head for maxi- 
mum pin- contact and heat transfer. All pins are 
heated uniformly so the IC can be quickly 
removed when the solder becomes molten. The 
key to removing the IC is an integral gripping 
device shaped much like a surgical forceps. The 
forceps device is spring loaded vertically and 

free to rotate 360 degrees about the axis of the 
heating head. -Edsyn, Inc., 15954 Arminta, Van 
Nuys, CA 91406. 

Circle HO on reader service card 

CB REPLACEMENT -SEMICONDUCTOR KIT, 
model ECG CB10 -4. provides replacements for 
those solid -state devices most frequently sub- 
ject to failure in Citizen band (CB) transceivers. 

Kit ECG CB10 -4 includes 23 transistors and 3 
IC's for replacing drivers, modulators, RF output 
and other semiconductors. Included with the kit 
is a CB Replacement Guide (Bulletin ECG 212F- 
2). It cross -references more than 3,600 industry 
part numbers for 44 brands of CB radios in a 20- 
page booklet. -GTE Sylvania, Inc., One Stam- 
ford Forum, Stamford, CT 06904. R -E 

Circle 117 on reader service card 

FREE catalog 

over 2000 
unique tools, 
handy kits, 
precision 

instruments, 
technical 
supplies. 

Over 24 years 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. 

National Camera 
2000 West Union Ave., Dept.GBA 
Englewood, Colorado 80110 

1303) 789 -1893 
Circle 18 on reader service card 

FREE bur glar - 
re 

alarm catalog 
over 900 

systems, 
detectors, 
controls, 

sounders, 
tools, locks, 

supplies 

TO PROTECT HOMES, 
BUSINESSES, INDUSTRY 

Huge selection of hard -to -find security 
equipment from stock. 64 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 8 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. (Outside U.S.. send $1.00.) 

mountain west alarm 
4215 n. 16th st. 
phoenix, az. 85016 
(602) 263 -8831 

( irrIt' I - rr I It Sr 



Suddenly, you're the most versatile precision in -line chassis, including RCA, 

shop in town. Magnavox, Admiral and Sears. (We're 
With this little 25 -pound test jig, you the first test -jig manufacturer to offer a 

can adapt to over 10,000 color sets, 59 kit like this.) 
different brands. Delta 70° and 90° tube, CK3000 comes to you fully assem- 

hybrid, transis- bled, pretested 
tor, SCR sweep. The Sylvania CK3000 Just plug it in, 

and ready to use. 

Anode voltages 
to 30kV and more. Regular 4.5kV and and you're in business. See it now, at 

7.1kV focus voltages. your Sylvania distributor. 
And our new optional In -Line Test Kit GTE Sylvania, Electronic Components 

lets you handle Group, 100 First Avenue, Waltham, Mas- 

more than 100 saciJsetts 02154. 

Simply the most versatile test jig 
you can buy. 

on SYLVANIA 
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CIE has 
a terrific idea 

for a few peonle 
who know hat 

they want. 



If you want success in electronics ... if you want the skills people 
are glad to pay for ... find out about CIE training. 

It's a terrific idea that can get you on your way to success 
in electronics troubleshooting. 

Let's face it, learning valuable new 
skills isn't something you just breeze 
through. Especially in a modern 
technological field like electronics 
troubleshooting. You've got to really 
want success if you're going to build 
your skills properly. 

But, oh boy. the rewards when you 
do! In today's world, the ones who 
really know electronics troubleshooting 
find that people ... even industries ... 
look for their help. 

What about you? How much do you 
want the thrill of success ... of being in 

demand? Enough to roll up your 
sleeves and work for it? 

Why it pays to 
build troubleshooting skills . 

Suppose the automated production 
controls on an assembly line break 
down. Imagine how much money the 
manufacturer can lose when help 
doesn't come fast! And it takes a 
skilled electronics troubleshooter to 
move in ... locate the problem ... solve 
it ... and get the lines moving again. 

Or take a TV station. Breakdowns 
are costly in broadcasting where time is 

money. Viewers won't sit forever 
waiting for sound or the picture to come 
back. Before they change channels, the 
station needs to get back on the air 
again -with the help of a skilled 
troubleshooter. 

No question about it. Building new 
skills in electronics troubleshooting is 

an investment in your future. It's well 
worth the effort. 

Why you should 
get CIE to help you do it . 

Troubleshooting starts with ideas .. . 

principles. CIE's Auto -Programmed* 
Lessons help you get the idea -at your 
own most comfortable pace. Step by 
step at home, you explore each principle 
- each theory-until you understand it 
thoroughly and completely. Then you 
start to use it. 

How CIE helps 
you turn ideas into reality . 

If you're a beginner, you start with 
CIE's Experimental Electronics 
Laboratory. You actually perform over 
200 experiments to help you grasp the 
basics. Plus you use a 3-in-1 Precision 
Multimeter to get your first taste of the 
testing, checking. analyzing steps you 
take in troubleshooting! 

How 3 practical steps help you 
build troubleshooting skills . 

You'll take your first practical step in 

professional troubleshooting when you 
build your own 5MHz triggered- sweep, 
solid -state oscilloscope. 

As a trained troubleshooter, you'll 
use your oscilloscope the way a doctor 
uses his X -ray machine. As a student, 
you learn how to "read" waveform 
patterns on a big. 8cm. x I 0cm. screen 
... how to "lock them in" for closer 
study ... how to understand and 
interpret what they tell you. 

Your second practical, skill -building 
step begins when you get your Zenith 
I 9-inch diagonal. solid -state color TV 
- featuring nine removable modules! 
Now's your chance to apply the new 
skills you learned with your 
oscilloscope! 

With CIE's guidance, you perform 
actual service operations -the kind 
you'd handle on the job as a trained 
troubleshooter! Using the TV, you 
learn to trace signal flow ... detect and 
locate malfunctions ... restore perfect 
operating standards ... just as you 
would with any sophisticated 
electronics equipment. 

Finally, step three rounds out your 
experience as you work with a 
completely solid -state color bar 
generator- actually a TV signal 
transmitter that produces ten different 
display patterns on your TV screen! 

You study a gated color bar rainbow 
... crosshatch lines ... dot patterns. 

You explore digital logic circuits ... 
observe the action of a crystal - 
controlled oscillator! 

This practical, "hands on" training 
takes concentration and effort. But it's 
enjoyable and rewarding. And it's a 
great way to prepare for a 
troubleshooting career! 

Why it's important 
to get your FCC License. 

For some troubleshooting jobs. you 
must have your FCC License. For 
others, employers often consider it a 

mark in your favor. It's government - 
certified proof of specific knowledge 
and skills! 

Almost 4 out of 5 CIE graduates who 
take the exam get their Licenses. More 
than half of CIE's courses can prepare 
you for it ... and the broadest range of 
career opportunities! 

Free catalog! 
Mail the card. if it's gone, cut out and 

mail the coupon. If you prefer to write, 
mention the name of this magazine. 
We'll send you a copy of CIE's FREE 
school catalog- plus a complete 
package of independent home study 
information! For your convenience, 
we'll try to have a representative call to 
help you with course selection. Mail 
the card or coupon ... or write: CIE, 
1776 East 17th Street, Cleveland. 
Ohio 44114 

Cleveland Institute CIE 
I1776 East 17th Straat. C4sv.temd. Ohio 44114 

Acc,edot.d Member N.non.t Hom. Stud, Council 

1 
1 
1 
1 , 
1 
1 
1 
1 
1 
1 

of El loe. Inc. 

YES ... I want to succeed in 

electronics. Send me my FREE CIE school 

catalog - including details about 
troubleshooting courses -plus my FREE 
package of home study information! 

NAME (please print) 

ADDRESS APT. 

CITY 

STATE ZIP 

AGE PHONE (area code) 

Check box for G. I. Bill information: 
Veteran Active Duty 

Mail today! 
RE-84 



WE EASY 
FOR Ya1 TO SERVICE 

AUDIO EQUIPMENT 
for as low as S139.95 

Maa&aMr 
LAV -190 
WIDE BAND 
AUDIO 
ANALYZER 
It's a 3 in 1 Audio 
generator, 
Attenuator & AC 
mVmeter! Has 6 
or 60011; dual 
imped. net.; 10Hz -1 MHz freq. 
range (5 steps) in 
audio gen. 
section. Adj. 
output is2.5Vrms 
into600fl. Harm. 
distort. is 0.3%. 
A ttenuator ;cont. 
variable with 
150µV to 500V 
AC mVmeter. 
With 
Accessories ... 
$499.95 

ae III ry/lr 
LDM -170 
AUDIO CIRCUIT 
DISTORTION 
METER 
Measures dist'n 
to 0.01%; S/N 
ratio to 70dB; 
signal levels from 
100µV to 300V! 
Has high gain 
amp. effective to 
200KHz; 
suppresses 
fundam't'I freq's 
from 20Hz to 
20KHz. Also 
useful as a pre - 
amp in low level 
Circuits. Has 
scope terminal 
connect. 
Excellent Buy 
$549.95 

LEADER 
Instruments Corp 

1 /J 
LAG -26 
LOW DISTORT. 
SINE /SQUARE 
WAVE 
GENERATOR 
Tests audio & 
supersonic freq. 
ranges! Has low 
dist'n sine wave 
& fast rise 
0.5µ sec. sq. 
wave for trans. 
resp. tests. Also 
used for mod'n & 
dist. tests. Sync's 
signals from ext'1 
source; 200KHz 
freq. range, 4 
bands: 600t1 
output imped. 
A Real Value.. . 

5139.95 

LAG -120 
St NE SQ U ARE 
WAVE AUDIO 
GENERATOR 
Tests the most 
sensitive Hi -Fi! 
Generates sine & 
sq. waves from 
10Hz to 1MHz 
with easy push- 
button freq. 
range switch'g. 
Solid State 
circuit keeps dist. 
to0.1 %.Has 
built -in trigger 
term; switch 
controlled Freq. 
ranges; & up to 
20dB attenuation 
Portable... 
$219.95 

"Put Us To The Test" 
151 Dupont Street Plainview. N.Y. 11803 
In Canada Omn,tron,x Ltd Ouebec 
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rr 
11111 1 W. 

LAG -125 
LOW DISTORT. 
AUDIO 
GENERATOR 
For Hi -Fi, amps. 
speakers, filter 
nets., etc. Gives 
clean, sharp sq. 
waves to trigger 
pulse gen's. & 
test trans. resp. 
Offers burst type 
signals for 
speakers. Has 
dB /V dual scale 
output meter; 
push but. freq. 
range select w/ 
sync. from ext'l 
source. 10Hz - 
1 KHz range flat 
output. 0.03% 
distortion. 
W /Accessories .. . 

$499.95 

(516) 822-9300 

CSC'S NEW DESIGN -MATE 4. 
AN 8- FUNCTION DIGITAL PULSE GENERATOR 

FOR LESS THAN MOST DVM'S. 
Wherever you need crisp, clean, fast output pulses compatible with 

virtually all logic families and discrete circuits, Design- MateTM 4 
is the logical choice. It produces sym- 
metrical and unsymmetrical pulses 
ranging from 0.5Hz to 5MHz.And has 
a 100mV -10V variable output, with 
rise /fall times of less than 30 nano- 
seconds plus TTL sink output for up 
to 40 loads. Pulse width and spacing 
are independently -controllable from 
100 nanoseconds to 1 second (107:1 
duty cycle) in seven overlapping 
ranges. And with the DM -4 you can 
select continuous operation, man- 
ual one -shot or external triggering to 
10MHz with synchronous output gating. And a lot more. 
Which adds up to a high quality clock source, delayed pulse 
generator, synchronous clock source, manual system stepper, 
pulse stretcher, etcetera, etcetera, etcetera . . . 

minus the 'high quality' price tag. 
For more information, see your CSC dealer. Or write for our catalog and distributor list. 

CONTIENTAL SPECIALTIES CORPORATION =0= 
EASY DOES IT 

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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NBS FREQUENCY STANDARD 
Icuritirtncd from page 76) 

about ten seconds. The exact time may be 
calculated using the following formula and 
the information published in the NBS 
services bulletin: 

T 279.36 x IO " 

NBS Published Offset 
This determination should be made for 

each network signal available to increase the 
confidence in the calibration. As an example. 
the information published by. the NBS for the 
five days of December 30. 1974 through 
January 3. 1975 is as follows: 

Network Offset 

NBC - 301.30 x 10 
CBS - 296.04 x 10 
ABC - 300.50 x 10 

10 

'0 

10 

The resulting values for the calculated 
period of a rainbow color cycle using the 
equation above are as follows: 

Network 

NBC 
CBS 
ABC 

Period 

9.27 seconds 
9.44 seconds 
9.30 seconds 

A commercial version of the color bar 
frequency comparator from the Dynatron 
Company is shown in Fig. 7. It sells for about 
$100.00 and can be used with any color TV. 
The overall system using the color bar 
comparator is shown in Fig. 8. 

This new system has the potential of 
exceeding the requirements of most users at a 
lower cost in time and money. It will be 
turning up where accurate frequency and 
time measurements are made R -E 

FOR MORE INFORMATION 
CONTACT: 

Arbiter Systems 
1402 Norman Firestone Road 
Goleta, CA 93017 

Astro Engineering 
2655 Pearl 
Boulder, CO 80302 

The Dynatron Company 
P.O. Box 48822 
Los Angeles, CA 90048 

U.S. Department of Commerce 
National Bureau of Standards 
Time and Frequency Division 
Boulder, CO 80302 

The 
United Way 



Announcing an ... 

Exclusive New 
Broadband 
MATY Amplifier 
with Automatic Overload Control 

a4 

LOW NAND 

JERROLD v 
, 

GIBRALTAR 

MODEL 

a11111111.1 

wrolYnc Ov[O,D cuUrlloll 

VHF-TViFM 
AMPL IFIE 

Model 3662 

Just set it... and forget it. 
Automatic control for 
input variations of up to 20 dB 

Eliminates nuisance service 
calls 

45 dB Gain, VHF High Band 

+52 dBmV Output Capability 

Separate Lo and Hi VHF band 
controls 

Operates at full output rating 

Switch selectable AOC or 
MAN operation 

Lightning protected 

Universal rack or surface 
mounting bracket 

UL listed 

Jerrold Model 3662 is the only 
broadband MATV amplifier with 
output signal levels automatically 
controlled. This exclusive feature 
permits use of the full output 
capability of a broadband 
amplifier without fear of overload 
due to input signal fluctuations. 
AOC operates to: 

1. Prevent overloading the 
amplifier when input levels in- 

crease. 
2. Increase amplifier gain to 

compensate for signal fades. 

3. Prevent system cross - 
modulation even if only one 
channel level increases or 
fades. 

TRY THE 3662 FOR YOUR NEXT MATV INSTALLATION 

JERROLD 
a GENERAL INSTRUMENT company 

JERROLD ELECTRONICS CORPORATION Horsham, Pa. 19044 (215) 674 -4800 
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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 13/4I' 
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 

JENSEN 1-0(77-.53 and ALLOYS 
4117 N. 44TH STREET, ,PHOENIX, ARIZONA 85018 

Circle 15 on reader .service card 

MODEL 100 AUDIO RESPONSE PLOTTING SYSTEM 
and general purpose sweep /tone burst /pulse generator con- 
sists of two sine /square /triangle function generators, pulse 
generator, frequency counter and peak amplitude measure- 
ment sections. It is primarily intended to generate a fre- 
quency response plot on an X -Y recorder or scope. 

Time base generator offers symmetrical or independent con- 
trol of the positive and negative sides of the ramp providing 
a duty cycle of .7% to 99.3 %. Frequency range is .0035Hz 
to 100kHz. Amplitude is 15Vpp into 500 ohms with j5VDC 
offset. The time base output drives the X axis of an X -Y 
recorder. 

Audio sweep generator provides manual frequency adjust- 
ment or log /linear sweep of 20Hz to 20kHz. Blanking mode 
produces zero reference line on X -Y recorder or tone burst. 
Amplitude is 15 Vpp into 500 ohms or 10 Vpp into an 8 
ohm speaker. 

Pulse generator frequency range is .0035Hz to 525kHz. 
Pulse wideth is adjusted independent of frequency from 
4 seconds to 40 nanoseconds. Outputs are complimen- 
tary TTL. 

Peak amplitude measurement section measures internal or 
external signals from mike to power amp level. Amplitude 
output drives Y axis of X -Y recorder. 

Frequency counter is 6 digit, line triggered, and reads 
either internal or external. Sensitivity is 50 my peak 
at 20k Hz. 

Dimensions: 8 x 14 x 3. Warranty: 1 year. $525, stock 
to 30 days. 

11M Cewerarceater W. *105 
Sae Berardino. Ca 02400 
1714) 1067623 
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IDELITY OUND 

OFFICIAL 
TESTIN 

;AB 
(,RATES ALLISON tie 

E91 
Systems! 

the BEST of ALL Ignition Rated 
was Ottici LBborat d 1 

. , The ALLISON xerlo 
Ignition .i" by a Foreign 

Go vern" 1pnitlntot ALL the otio 
1 

the BEST "Fuel Saying" ays 
stems with C.D. 

Systems 
Tested, Including 

Systems 

xF Allison replaced the mechanical 
Breaker- Points and Condenser with 
a "Highly Accurate" Optical Con- u S 

fro!. A Beam of Light, passing 5 Fore; 
through a specially designed Patents Pe- 
"ROTOR" precisely triggers a Heavy -Duty "POWER 
MODULE" that BOTH "Charges and Fires" the Ignition Cod. 
with the "FASTEST" High Voltage RISE TIME, producing the 
MAXIMUM "HIGHEST ENERGY" SPARK available. 

Since there is NO Mechanical Friction. there are NO Parts to 
ever WEAR or need replacing, and ONCE properly Timed. it 
should NEVER need any Maintenance' DWELL never needs 
adjustment. it is PRE SET to supply the OPTIMUM Perfor- 
mance at BOTH High and Low Speeds The RPM Capability 
of the "XR -700" is Factory Tested to 15.000 RPM 

The "High- Energy" SPARK INTENSITY and DURATION... 
permits the Positive FIRING of Spark -Plugs. even under the 
MOST ADVERSE conditions, results in more COMPLETE 
COMBUSTION and Eliminates "Engine Misfire ", hence 
lewdr exhaust Emissions. IMPROVED Fuel Mileage, a 
NIGHER Performance Level...and helps keep Plugs FROM 
FOULING, which greatly attends the Spark -Pleg LIFEI 

Only the Highest Grade (U S Made) Solid -State Compo- 
nents are used .UNAFFECTED by Moisture or Vibration' The 
Allison' XR -700" was engineered to OUTLAST the LIFE OF 
YOUR CAR' 

fir "EASY -TO- FOLLOW" INSTALLATION. 
(Not Necessary to Dismantle your Distributor ) 

ILESOM 
`OPiO NR-700 

with the Exclusive... "Built -In" 
SOLID -STATE VOLTAGE REGULATOR 

The "XR -700" is a NEW, redesigned, 
EASIER TO INSTALL version of the 

Allison "Opto -Electric ", with the New 
addition of the Voltage Regulator. 

making it the MOST RELIABLE and Fool - 

Proof Ignition System ever invented. 

"XR- 700 "...Designed for those who want the BEST 
in Performance, Gas Mileage, Quicker Starting, 
Eliminate frequent Tune -Ups and Maintenance Costs. 

FACTORY- BACKED 
10 -YEAR WARRANTY. 

ew Rep.ace 

AI ORDER WITH CONFIDENCE... 
Remember, even if you PAY 
Three Times as much, you 
cannot get a better Ignition 

System than the "XR- 700 "' 
SAM ORDER FACTORY DIRECT. 
Send Check or M.O., Car Make, Year, No Cyl. (4, 6. or 8 -Cyl j 

You may use your MASTER CHARGE or BANKAMERICARD. 
Send us (1) Your Number. 121 Interbank No (3) Exp. Date 

MC or BA Card Holders, ORDER by TOLL FREE PHONE: 
(800) 423 -6525, Ext. 2 (When in Continental U.S.A.) 

C8" USERS The XR -700 completely ELIMINATES the Major 1 ' OCause of Primary (Ignition Noise) Interference J 

Only $5995 

COMPLETE 
ICatit. Res. add Tai) 

That's EVERYTHING 
INCLUDING... 

Postage d Insurance. 

Alt Before Buying ANY other Type Ignition System. 

714- Send Postcard for FREE BROCHURE. 
If you have already installed a "Capacitive- Discharge" Ignit on * Convert Your "C -D" Unit to BREAKERLESS! 
INCREASE ITS EFFICIENCY with "XR -CD "...Only $34.95 * America's Oldest and Largest Manufacturer of Opto- Electronic Ignition Systems. 

ALLISON ' Our BEST Salesmen are the USERS of our ALLISON Systems' 

AUTOMOTIVE CO. 1267 -E9, East EDNA Pl., COVINA. CAL. 91 722 
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STEP -BY -STEP 
(continued from page 79) 

50 volts. If this opens, it changes the 
cathode degeneration drastically. If it 
develops a high power- factor or leakage, 
here we go again. The best way of 
checking this is to lift one end of the 
capacitor and try a new one. Bridging 
another one across it may not clear up 
the trouble. 

Follow the cathode circuit and note 
that it goes to ground through the two 
little controls on the convergence board. 
So, if one of these is open, one half of 
the cathode circuit is too. This will 
change the bias on the vertical output 
tube, and away we go. If you have just 
finished fixing a set only to find that 
now you have a raster only half normal 
height with distortion, you have proba- 
bly forgotten to plug in the convergence 
yoke! A bad socket contact or broken 
wiring on the convergence yoke plug, 
socket or board can do the same thing. 
Incidentally, if you don't see the little 
50 -µF electrolytic capacitor on the chas- 
sis. keep looking. In quite a few sets 
you'll find it on the convergence 
board! 

One other problem that is often 
thought to be in the vertical circuits, but 
is not, is a light horizontal bar about an 
inch high. This bar floats slowly up 
through the picture which is otherwise 
normal. The root cause of this is in the 
vertical circuit; it's the good sized pulse 
of current drawn by the vertical output 
tube once each field. This is normal. 
However, if the DC power supply filter 
capacitors are not good enough to take it 
out, the pulse will get into the video 
stages and cause the floating bar. 

The best test for this is to scope the 
ripple on the DC power supply. Your 
pattern should stand still, and not be of 
a higher P -P voltage than the value 
shown on the schematic -about 1.5 volts 
maximum. If this ripple waveform 
shows a distinct "writhing" or move- 
ment, varying when you turn the 
vertical HOLD control, look out. You 
have a filter capacitor that isn't doing its 
job. In well- designed sets, one of the 
capacitors will be below normal in 
capacitance- In some of the cheaper sets, 
the orignal design may be marginal. In 
both of these cases, you will have to add 
more capacitance to get rid of the bar. I 
have had to add as much as 100 tiF of 
extra capacitance to get rid of it. R -E 

Red Cross. 
The Good 
Neighbor. 



ICE 

Introducing SCELBAL, 
the new microcomputer 
language that's simpler 
than machine language. 

A complete language for 
"8008 " / "8080" systems 
including source listings, 
routines, flow charts and 
more! 

SCELBAL. SCientific ELementary 
BAsic Language for "8008 " / "8080" 

systems. A complete, illustrated program book. Routines. 

Techniques. Source Listings. Flow Charts. And more. 

Took several years to develop. Now yours for many years 

to come. First time that intimate details of higher level 

language has been cffered for such a low price. Only $49! 

You get 5 Commands: SCR, LIST, RUN, SAVE, LOAD. 

14 Statements: REM, LET, IF ... THEN, GOTO, FOR with 

STEP, END, INPUT, PRINT, NEXT, GOSUB, RETURN and 

optional DIM. 7 Functions: INT, SGN, ABS, SCAR, RND, 

CHR, TAB. And, it runs in 81( and more. Here's all the 

data needed to customize a high level language for your 

system ... at a fraction of the cost! 

Order your copy today! Get $ 
started advancing your system! 49 ppd. 

Here's SCELBI's First Book of 
Computer Games for the 8008/8080. 
Action -packed. And fun. 
Try to beat the computer at its own game. 
Here's the first complete machine language 
computer manual for computer games to 
include source listings, flow charts, 
routines and more. Space Capture - You 

against the computer using "search and 
destroy" strategy to shoot down roaming 
alien spaceships in outerspace. Hexpawn 
-a mini -chess game that lets the 
computer make mistakes ... but only 
once. Hangman - an updated version 
of the great kid game. Computer selects 
words at random from long, expandable 
list. Try to beat it in 8 moves or less. 

Illustrated. Fun extras to put your 
computer to challenging, competitive, 
fun use. 

Order yours today! 1495 d, 

t 
s 

Opó 4TEB 

r :. gr. 

SCELBI's new microcomputer 
Game Book of Outer Space ... 

Captain your own crusading starship 
against the logic of your "8008" or 
"8080 ". You must destroy a random 
number of allen ships without running 
out of stardates, out of fuel, out 
of ammunition or out of the galaxy. 
Plan your mission. How much fuel is 
used for your warp factor? Don't run 
into roaming stars that can damage your 
ship. Suddenly! Condition Red! Allen In 
eight! How big is he? Fire a phasor or 
torpedo! He's damaged or destroyed. 
But, you've used valuable fuel. That's 
just the beginning. A new game every 
time. Complete program book In machine 
language for 4K memory, including 
source listings, flow charts, routines, etc. 
Great intergalactic adventure and fun. 

Order "GALAXY" today! 1495 ppd 

"8080" 
SOFTWARE MANUALS 
Three new basic, com- 
plete "MUST" manuals! 
"8080" Assembler Pro- 
gram operates easily in 
4K bytes of RAM (includ- 
ing symbol table). Unique 
feature: How to accept 
mnemonics related to 
"8008" based machines 
on "8080 ". Includes all 
major routines, pertinent 
flow charts, highly corn- 

mented assembled listing 
and more. $17.95. 

"8080" Editor Program 
identical to "8008" 
Editor, with machine 
codes for "8080 ". $14.95. 
"8080" Monitor Routines 
same functions as "8008" 
specifically developed 
to utilize expanded 
capabilities of "8080 ". 
$11.95. 

SAVE $5.35! BUY ALL 3 FOR ONLY $39.50! 

l.mítr9 ogm f3 
1H6 jÑ9flt ad Z.9499 ---_ 

1995 ppd. 

MACHINE LANGUAGE 
PROGRAMMING Detailed presentation of "8008" codes Flow Charts 

FOR THE 
Mapping Floating -point Package Debugging 

"óU0Ó" Basic programs: loops, counters, masks 

(and similar microcomputers) Organizing Tables Editing /Assembling 
Math operations I /O, Real Time Programming 
Maximizing memories And lots more. 

Master Charge, Postal and Bank Money Orders preferred. 

Personal checks delay shipping up to 4 weeks. Pricing, 

specifications, availability subject to change without notice. 

Prices for U.S. and Canadian delivery at book mailing rate. 

Add $2.50 for each publication If Priority Air Service (U.S.) 

desired. Foreign orders add $6.00 for each publication. 

Here's the detailed, 
basic manual you need to 
develop today's machine 
language programs. 170 
pages. Illustrated. Easy - 
to -read, understand. Most 
techniques applicable to 
other micro-computers, 
Including "8080 ". 
Floating -point arith- 
metic package is 
worth the price 
alone! 

Order today! 

s CEIIBI COMFIITER 
CONSULTING INC. 
1322 Rear Boston Post Rd., Milford, CT 06460 
Telephone: 203/874 -1573 

Circle 25 on reader service card 



QUICK CHARGE IRON - 
QUICK CHANGE TIPS 
l TAP ®Quick Charge Cordless 
Soldering Iran recharges in 
3 -4'4 hours. Uses any of 
Wa h l's 16 snap -in tips. 
Low voltage, battery pcwered, 
ground free isolated tip design. 

7571 -- REVELED TIP 2 1 
'7571- BEVELED TIP 3 

r4111lltttt 1 

v 7513- BEVELED TIP -5 

=7553 - BEVELED TIP =6 

7514 - MICRO SOLDERING TIP 1'rß 
'7536- REGULAR TIP =5 r 
=734, -HEAVY DUTY TIP =1 

'MI-CIRCUIT MAKER TIP 

newt 
= 75/ -1111011016 TIP =6 

75a -Y" TIP =5 

__--- 
=7I7 -KIM TIP =5 

111 

'7171- CHISEL TIP =5 tek^ 
=7545 - FINE TIP r 2 tom_ 
7596 -KNIFE TIP 

rrfilllllllllo 
=574- CONCAVE CENTERING TIP a1 

WAHL CLIPPER CORPORATION 
CRIGINATORS OF PRACTICA_ CORDLESS SOLDERING 

Sterling, Illinois 61081 (815) 625 -6525 
"Manufacturing E'xcellenc . "inrr two- 

.7554 

'I / 

=7554 
TIGER 
EXTENNON TIP 

21 on reader service card 

If you don't need it for forever, don't build it for forever. 
Here's an application for ou ACE solderless breadboards 

you may not have thought of. 
Neat time you only need a circuit for a little while, 4111Pr 

build it up on an ACE. There's an ACE the right size 
for almost any circuit you have to build. And 
ACE s a more reliable solderless bread - 
board, so your circuit can stay func- 
tional for as long as you need it 
together. Then, when your need 
for the circuit disappears, just die- 
assemble it and use everythirg ever 
agair. It's all good as new. 

An what's true for ACE is also true for our 
versatile A P Super- Stripsru, Terminal and Distri- 
butioa Strips. 

So if you have a special app ication circuit that you 
won't need around forever -a lest jig, a set -up- and -calibrate 
hook sp, you name it -put ACE t3 work for you. The time you 
save may be your own. ACE. The All Circuit Evaluator from A P Products. 

4- ``. 
5 

r Part T ACE Tie DIP No. No. Board Size Price 
No. Model No. Points Capacity Buses. Posts (inches) Each Oty Total 

923333 
923332 
923334 
923331 
923326 
923325 
923324 

200 -K (kit) 
208 ( assem.) 
201 -K (kit) 
212 (assent.) 
218 (assent.) 
227 (assent.) 
236 (assent.) 

728 

872 

1032 

1224 

1760 

2712 
3648 

8 (16's) 
8 (16's) 

12 (14's) 
12 (14's) 
18 (14's) 
27 (14's) 
36 (14's) 

2 

8 

2 

8 

10 

28 

36 

2 

2 

2 

2 

R 
4 

4 

4-9/16x5.9/16 
4- 9/16x5 -9/16 
4.9/16,7 
4- 9/16x7 
6- 1/2,7 -1/B 
8x9.1/4 

10- 1/4x9 -1/4 

$18.95 
28.95 
24.95 
34.95 
46.95 
59.95 
79.95 

ACE 501,1e,Rss Dre4db0ards lealme poId900d,7ed alummun base round plates 
non.cxrr,SIve roceebsllrrr lermmals and four rubber eel 

Credit Card Number 

4 Numbers Above Name (MC) Good Thru 

Signature 

Print Name 

Address 

^v Sta!i Lc 

Check or M 

enclosed 
Charge BAC 
Charge MC 
tend catalog 

Total for merchandise 

Sales Tax (OH and CA) 

Shipping (see table) 
TOTAL ENCLOSED 

$hlpplug /Hatdaaq 
Up to 510.00 51.00 Orders 
10.01 to 25.00 1.50 subject to 
25.01 to 50.00 2.00 acceptance 
50.01 to 100.00 2.50 at factory 
100.01 to 200.00 3.00 
Company PO's FOB Painesville 
No COD orders 
DEALER INQUIRIES INVITED. 

A P PRODUCTS INCORPORATED 
Box 110 -R Painesville, OH 44077 (216) 354 -2101 J 
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STATE OF SOLID STATE 
(continued _from page 36) 

are useful -they are a viable way to get 
going -but you're going to find programming 
with them eventually a tiring and unproduc- 
tive procedure. 

Incidentally, a control panel switch register 
is not as easy to implement with micro as it is 
with minis. The various registers are not 
discrete as in the mini and can not be reached 
by wiring directly to them. Programs must be 
written and stored that fetch and display data 
or alter register contents. 

Breadboarding and evaluation packages 
are available in different orders of sophistica- 
tion and price. Money- making projects with a 
commercial product as a goal may justify 
spending 2 to 10 thousand dollars on an 
evaluation and design system. These finely 
polished systems include RCA's Microkit, 
Motorola's EXORciser, and National's 
PACE microcomputer. 

If on the other hand you are working on a 
low production item or simply are in the 
learning or hobby phase (along with most of 
us), you will probably want to spend a 
minimum. You can use evaluation modules 
that the larger manufacturers use as the basis 
for their breadboarding systems, or you can 
go to one of the smaller producers and get 
started for around $200. 

Software 
Don't forget to consider software. It may 

be available with the breadboarding kit, from 
the microprocessor manufacturer or from an 
independent organization. Software may be 
free or have a moderate price tag. Software 
comes as a simple program listing on paper, 
or on magnetic or paper tape that is loaded 
directly with a peripheral input device. 

You must have software to do an effective 
job. It should be considered an equal partner 
with hardware in a microcomputer system. 
Hundreds of hours of experienced effort are 
consumed in its development, so it is not wise 
to try to duplicate the effort. Later on you 
may be able to make additions or modifica- 
tions to the software package on your own. 
And I certainly encourage dissecting the soft- 
ware and learning what makes it tick. Figure 
I (top right) shows the elements of software 
packages. Very few systems include all the 
pieces shown. 

One way to write a program is directly in 
machine language. Keeping the instruction 
list nearby, take a piece of paper or a 
programming pad, figure out what you want 
to do and list the machine code line by line. 
This can be a listing in octal or hexidecimal, 
but the program will be entered into the 
machine, in binary. The only exception to 
this is when hardware or resident software 
does a number conversion. 

At the other end of the scale are the most 
sophisticated operating systems. These sys- 
tems, upon cue of terminal commands, auto- 
matically load processors or programs into 
memory from peripherals such as cassette 
tape. There are also stand -alone operating 
systems with a monitor that keeps all the 
programs in memory simultaneously and 
selectively starts the one of interest. Oper- 
ating systems used in microcomputers are 
generally simple because of the tendency for 
limited memory space. They still do a power- 
ful, nontrivial job. 

(text continues on page 114) 
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DEBUG 

INTERPRETER 
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FIG. 1- SOFTWARE operating system components. 

UTILITIES 

EVERY DEALER 
NEEDS A 

Leve lM o 

INSTANT TV SIGNAL INDICATOR 

Level to is not just a new product. it s 

a great new patented profit maker for 
distributors. About the size of a pocket 
calculator, it is invaluable for trouble- 
shooting TV antenna and MATV sys- 
tems. Every dealer will want to carry 
one with him on service calls. so he can 
instantly isolate the trouble either to the 
set or the antenna. 

Jerrold is advertising the new Leve- 
lite heavily in dealer magazines. Be 
sure you stock it and display it 

JERROLD D 
\Horsham. Pa 19044 (215) 674 -4800/ 
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Consumer Tested 
Sparks New Life 

Owners of pre -1975 cars get better 
performance with less maintenance 
when they install one of the Mark Ten 
C.D. Electronic Ignition Systems. In 
fact, thousands of users testify the 
Mark Ten has noticeably improved their 
automobile's performance. As a 
California doctor stated after using the 
Mark Ten for 95,000 miles. "...I can 
'feel' the difference in performance 
between my conventional 
ignition and the 
Mark Ten..." 

Remedy for Sick Car Performance 
in Pre -1975 Cars. 

Mark Ten Systems* spark each 
plug with 50,000 to 60,000 volts in 

secondary output compared to a mere 
25,000 volts in standard and most 
pointless systems. This means dramatic 
increases in acceleration and general 
engine performance, and substantial 
increases in gasoline mileage. Points 
will last the lifetime of the rubbing 
block. Spark plug life is extended three 
to ten times due to the hot spark 
generated by the Mark Tens, which 
eliminates fouling and cleans dirty plugs. 
And the Mark Ten Systems virtually 
eliminate at least 2 out of 3 tuneups! 
Look at what Delta Customer P.S. from 
New York wrote, "...I might add that 
I had another unit of yours that has 
been on three cars so far. Each of the 
cars was driven about 50,000 miles 

before it was 
turned in. Not one 
of the cars ever 
had a new set of 
points, new 
plugs or a 
tune -up. 

Circle 49 on reader .service card 

Now its on the fourth car with 20,000 
miles on it and going strong." 
The result? BIG SAVINGS! 

Send today for your copy of the 
new Delta brochure and learn how a 
Mark Ten System can spark your car 
into new life. 

*Only Delta Products offers a full line 
of C.D. ignitions: The Mark Ten and 
Mark Ten B, available assembled or in 
kit form; and the Mark Ten C, 
assembled only. 

F DELTA PRODUCTS, INC 
P.O. Box 1147 
Grand Junction, Colo. 81501 
(303) 242 -9000 Dept. RE 

I want to know more about Mark Ten CDI's. 
Send me complete no- nonsense information on 
how they can improve he performance of my car. I 

I Name m 
I Address I m 

I 

Co 

I 
m 

City State Zip eO 1-------- - - - - -J 
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Incredible 
counter! 

Incomparable price? 
A 500mHz (6- Digit) FREQUENCY 
COUNTER for under 40 cents per mHz! 
Figure it out. It adds up to unheard -of 
savings! With guaranteed quality to 
match and exceed overpriced brands. 
Let us prove it to you row! 

$199.95 assembled 

Perfect for: CBers, Hams, Service Techs, & Experimenters! 
HAM. CB. 8 COMMERCIAL BANDS WIRED S TESTED AVAILABLE 100HZ READOUT 6 DIGITS 
CRYSTAL TIME -BASE 1 Hz OPTIONAL MASTER CHG / B. AMERICARD OK ADD $2 SHIPPING 

(6- DIGIT /500mHz KIT) 
FREQUENCY COUNTER 

uÑo Incredible counters starting at $45.95are also available! 
All counters can be factory wired and tested. Write or call today! 
Box 357, Dept. 62, Provo, UT 84601 (801) 375 -8566 
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Money 
$299.95 

enerator 
PAT. PEND. One of the most 

useful, UNIQUE pat- 
terns of the ATC -10 
is the GRAY QUAD 
pattern below. Un 
it for checking and 
adjusting gray scale 

I 
" 

w 
tracking or for 

L- video iev effects 
,_.,..,,.". r". video level upon hor- 

izontal 
W 

" " " sync. Use it 
to check for re- 
versed yoke connec- 
tions - vertical, hor- 
izontal or both. Use 
it to check low fre- 
quency video re- 
sponse. It can ,lave 
you time, trouble 
and money! Write 

C 
l 

ATC- I 

GENERAL TELEVISION 
SERVICER 

Extra wide range RF /IF attenuator for 
testing receiver sensitivity. 
HATCHDOTS - versatile composite pat - 
tern for dynamic & static convergeance 
plus other checks. 
COLOR BARS pattern with 6th bar 
marked to make your job easier. 
3.58 MONITOR pattern for oscillator 
frequency checks with no need to short 
the AFPC test point. 

ak RED RASTER pattern for checking and 
adjusting purity at the flip of a switch. 
High level, 75 ohm output provided. 
2 year factory warranty. 
30 day money back guarantee. 
2 volume owner's manual available sep- 
arately - $1.00. 

A 
us. 

aft American Technology Corporation 
225 Main Street, Dept. 9C, Canon City, Colorado 81212 

(:relit card 3 CUD phmn ..nirr. accepted. Ña.. day shipment. 13031 :75-8991. ext. 3. 
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STATE OF SOLID STATE 
(continued from page 112) 

Programming is also done on large time- 
shared or dedicated computers. The com- 
pleted program is then simulated on the same 
large machine. A large computer speeds the 
job but there are some serious shortcomings 
to the approach. A large computer cannot 
completely simulate the final microcomputer 
system. Timing and I/O interfaces are pecu- 
liar to the specific micro and cannot be 
simulated. Time -shared computer time and 
dedicated computer overhead is also expen- 
sive. Before any program is indelibly written 
onto a ROM mask, it must be checked by 
running on its eventual host machine. 

Operating system modules 
First you need some kind of file system. 

You will need to store the components of the 
software package and the programs you are 
developing. In the most elemental systems, 
the program is entered via front -panel 
switches so that the switch positions can then 
be read and transferred to paper -a file 
system of sorts. Punched paper tape is a 
much better long -term storage medium. File 
storage is also necessary for saving the 
programs at various stages of editing and 
assembly. Random -access memory in suffi- 
cient quantity is ideal for intermediate 
storage because of the high speed with which 
the programs can be shuffled back and forth. 
Let's look at some file handling examples: 

Processor Technology sells a software 
operating system package designated pack- 
age No. l for the 8080. They assume you have 
a microcomputer system running with facili- 
ties for entering their program. An executive 
routine carries out commands typed into the 
terminal. It costs only $3 as a program 
listing -looks like a bargain. 6,000 bytes of 
memory are required for its routines plus the 
additional space needed to store the source 
and object user programs. 

Assume that the four programs are already 
stored in RAM. Maximum capacity of the 
system is six files. These files should not be 
limiting since this is short-term RAM storage. 
To find out how the four are cataloged, type 
the FILES command. The software directs the 
printer to list the names and their memory 
locations. 

Motorola's EXORciser development sys- 
tem is built around their M6800 evaluation 
module. EXbug, the resident control program 
is stored in 1,000 bytes of ROM. Directed 
from a teletype or RS -232C terminal, EXbug 
can load programs or search a tape for a 
specific one. The LOAD command starts the 
program entry sequence. 

Programs stored in ROM or PROM are 
called firmware -they are nonalterable soft- 
ware. They are less expensive than hardware 
implementation of the same function since 
the only thing they require is allocated 
memory space and the ROM itself. Firmware 
is also less expensive than software because, 
in quantity, ROM is cheaper than RAM. And 
there is no need to worry about destroying 
the firmware program during execution of a 
defective program. 

The JOLT system built around MOS Tech- 
nology's MCS6502 also uses firmware. To 
read in from a high -speed tape reader, simply 
type LH for load hexidecimal. The monitor 
does the conversion into binary. 

Now that the program has been loaded 
from a storage medium or has been typed in 
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fancy typewriter -much like automatic cor- 
recting office typewriters. 

A common operation is to delete lines. 
Sometimes the program is modified so a 
smaller number of lines replace an original 
larger group. One or more lines have to come 
out. All the lines after the deleted lines are 
moved up displacing the old characters. 
Overwriting is the normal computer opera- 
tion rather than erasing. Pointers keep track 
of where everything is. File deletions are 
sometimes done by just erasing the listing. As 
memory space becomes short because of 
deleted files. a pack command then crams the 
active programs together overwriting the 
dropped files. 

Processor Technology uses the DELI (del- 
ete) command followed by the line numbers. 
Each line is prefixed with a line number by 
the user. To change a single line. simply 
rewrite that line number along with the 
updated text. Separating line numbers by 5 
or 10 when you enter text initially allows you 
to go back and make insertions by using 
intermediate line numbers. 

Motorola's Exbug has an command for 
insertion of text. It also has a string- search 
feature to find a sequence of characters 
anywhere in the workspace buffer. 

The contents of the editor buffer is called 
TEXT since the editor is an English text 
handling program. Whether you are writing 
machine code or a trip report doesn't make 
any difference to it. You may be writing in 
binary, hexidecimal, assembly language, or a 
high -level language depending on what the 
next step of program development is. Figure 
2 shows the inputs and outputs of the main 
operating system components. 

If an assembler is part of your package, 
program writing using the editor will be done 
in shorthand mnemonics. Things become 
much simpler. Instead of committing the 
machine code to memory including all the 
variations of addressing, you use more easily 
remembered mnemonics like ADC for add 
with carry'. 

The next step is assembly. The assembler is 
loaded and the editor mnemonic text output 
fed through it. Each assembly language state- 
ment has a number of fields. The label field 
holds the symbolic statement name if any, 
the operation field contains the instruction 
mnemonic or assembler directive, the argu- 
ment field holds operands and the comment 
field is used for documentation. A good 
programmer includes nonexecutable com- 
ments to help himself and others recall what 
was done. 

In one or more passes over the mnemonics, 
the assembler produces binary object code 
ready for loading into the computer for 
execution. A listing of the program is typed 
out matching the machine code to the 
mnemonics. More sophisticated assembly 
programs run on the larger computers will 
produce cross- references and symbol tables. 
During editing, program steps are given 
names such as BEGIN or NEXT. Alphabetical 
table listings printed by the assembler tell 
you where the tagged statements are located 
in memory. The cross -references give the 
locations of all instructions that refer to 
labeled statements. Assembly listing make 
life a lot easier when troubleshooting or 
analyzing programs. 

Most assemblers produce error diagnos- 
tics- messages that call out common mis- 
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takes. It is easy for an assembler to know that 
you typed ADB instead of ADC if ADB is not a 
valid instruction mnemonic and is not in the 
assembler's internal instruction list. 

Assembled programs are put into memory 
with a loader. Absolute loaders take a 
program and store it in the specific memory 
addresses assigned by the programmer. Many 
programs must be able to run in different 
segments of memory. Relocatable loaders are 
called into play. You must realize that 
programs contain specific addresses in their 
instructions. If an instruction says JUMP NEXT 
and NEXT is located at address 4200, the 
actual instruction will be the machine code 
equivalent of JUMP 4200. The relocatable 
loader not only puts the instruction into 
memory step by step, but first modifies the 
code so that it will run where it is loaded. 

The loader will often start the program. 
Otherwise, the CPU program counter is 
changed to the address of the first instruction 
and the computer is started manually or 
through the terminal monitor software. 

Debugging procedures are now used to 
find out why the program does not do what it 
is supposed to or why it doesn't run at all. 
Firmware or software debuggers set traps or 
breakpoints by replacing instructions with 
halt commands. The program runs until it 
reaches the suspected trouble spot where the 
breakpoint has been inserted. Registers and 
memory are then examined to see what went 
wrong. Corrections are made by returning to 
the editor and assembler. Without an assem- 
bler, if an instruction has to be 
added. each statement would have to be 
moved up a slot throughout the entire 

(continued on page 119) 
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WEIRD PROBLEM 

I've got a really weird problem in an RCA CTC -52. The 

horizontal and vertical sync are very jittery, and I get small bright 
wormy lines in the center of the screen. The edges of the raster 
seem to pull in where the lines are, but the picture is jumping 
around so fast I can't be sure. Wow! Checked filters, etc.; no 

help. -E.G., Umpire, AR. 

You have got a problem. Try this: this is a "dual- feed" 
horizontal oscillator supply circuit. The oscillator is started by 

a connection to B+ but runs on a DC voltage coming from 
boost. Check the two resistors going from the oscillator plate 
back to boost. These should be 270K and 120K, and you will 
probably find that both of them have gone away down in 
value. The loss of load impedance is actually making the 

oscillator "drop out" so that you lose horizontal sweep, then 

start up again. This makes the "wormy lines" in the middle of 
the screen. A lot like "Christmas- Tree" in the older sets. 

REPEATED CAPACITOR FAILURE 
This Admiral 3C3591 came in with C111, 300 pF, on the 

damper cathode burnt up. 1 replaced it. Worked fine. Sent it 
home and it came back in three weeks with the same capacitor 
burnt up, and no other problems! I need a permanent flxl -C.G., 
Albuquerque, NM. 

Apparently this has happened to others. I have an Admiral 
Service Note saying that this capacitor must he replaced with 
an exact duplicate, with the right temperature coefficient and 

voltage rating. The Admiral part number of this is 65A10- 
457-300 pF ceramic disc, 10%. with a 6 kV rating. 

RCA LISTING OF RCA TYPES! 
I have a solid -state RCA TV. The audio output transistor, X10, 

is given as "2444 ", and this is what was in the set. However, I 

can't find a substitute listed in any of the transistor guides, even 
RCA's! What the heckT -J.L., Bridgeport, OH. 

The "2444" is a "device number ". You'll find all of the 
transistors in this set listed in the RCA SK replacement guide. 
Look for them under the RCA stock number. In this case, this 
would be 116075. An RCA SK -3021 will replace this case and 
everything match. 

TV SOUND IN RADIO 
Give me a good idea on how I can pick up TV sound on a 

radio. I like to listen to some programs without watching them - 
L.S., Miami, FL. 

I know what you mean. I have a couple of programs like 
that. too! There are several ways. I think the easiest and 
cheapest would be to use one of the little "wireless mike" 
modules fed from the top of the TV volume control, etc. You 
can get these for AM or FM. The FM might be better because 
the AM unit might pick up harmonics from the TV sweep. See 

any of the "little ads in the back of the book" in any issue of 
R -E, or look at radio -TV supply houses for the modules. 

REPEATED FAILURE 
I got a Sears 562.10523 color set. When it came in, the 30KD6 

and 23JS6 tubes were bad. Replaced them, and it ran about a 

month. Came back with the 23JS6 high- voltage regulator bad. 
Replaced it again, and it was back in two weeks! Same thing. 
The high- voltage, cathode current, etc., are all in spec. I don't 
get it. -P.C., Salem, WV. 

Neither did I, the first few times I heard of this. Thanks to 
Monty Huckle of Lake Tahoe, CA, we found the reason! The 
23JS6 tubes used in these are a special EIAJ (Electronics 
Industries Association of Japan) type, with a much higher 
heater -cathode breakdown voltage than the EIA (U.S.) 23JS6 

type! So, a perfectly good American 23JS6 won't stand up. 
You'll have to get the Japanese type replacement from the 
factory. We covered this in a Reader Question some time ago, 
but it seems to need a "re- run ". Watch out for this. R -E 

COLLEGE DEGREE 
in your Electronics Career through 

Earn Your 

DEGREE 
by correspondence, while continuing your pres- 

ent job. No commuting to class. Study at your 
own pace. Learn from complete and explicit 
lesson materials, with additional assistance from 
our home study instructors. Advance as fast as 

you wish, but take all the time you need to master 
each topic. Profit from, and enjoy, the advantages 
of independent study. 

The Grantham correspondence degree program 
in electronics is comprehensive. It begins with 

basics, written in very simple language, and 
continues through the B. S. E. E. degree level. 
Throughout the entire program, heavy empha- 
sis is placed on clear explanations written in great 
detail, progressing from the simple to the com- 

plex, in easy steps. 

Our free bulletin gives complete details on the 

curriculum, the degrees awarded, the require- 
ments for each degree, and how to enroll. 

GRANTHAM SCHOOL OF ENGINEERING 
2000 Stoner Ave., Los Angeles CA 90025 

Telephone (2/3) 477 -1901 

Worldwide Career Training thru Home Study 
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Grantham School of Engineering RE 9 -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. 
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INTERNATIONAL FM 2400CH 

FREQUENCY METER 
for testing 
mobile 
transmitters 
and receivers 

s 

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 

UELJLJLJ 
International Crystal Manufacturing Company, Inc 

10 North Lee. Oklahoma City Oklahoma 73102 
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CB Technical Feature 

Synthesizers -what they are and how 
they work. 

SWR Made Easy 

How it affects your CB operations and 
how to make the best of it. 

AM Stereo 

It's new and may be all over the US 
soon. Here's a preview of this new kind 
of sound. 

Build Digicolororgan 
A really special kind of color organ that 
turns sound into color in your music 
room. 

Elcaset 
New jumbo cassette takes 1/4 -inch tape, 
runs at a higher speed and permits the 
use of multiple tape heads. 

PLUS 

Mystery Of The Tweeters 

Overspeed Circuits For Your Car 

Mindpower: Alpha 

Lab Tested Hi -Fi Reports 

Delayed Sweep -How To Use It 

Step -By -Step Troubleshooting 

State Of Solid State 

Komputer Korner 

Jack Darr's Service Clinic 



STATE OF SOLID STATE 
(continued from page 116) 

program. Then there is the problem of 
correcting addresses and off -page references. 
For a program of larger than about 100 

statements, you will be pretty unhappy. 
When the program is finished, you will 

either file it away or produce an output to 
program a ROM or PROM. Small volume 
applications, those under 100 systems where 
the mask charges for ROM are too high, will 
probably use PROM in the final product. 

Some programmable read -only -memory 
can be programmed only once. Microcom- 
puter systems usually use the reprogram - 
mable type. They are erased by exposure to 
ultraviolet light. To change a single bit, the 
entire PROM is erased and is totally repro- 
grammed including the modified bit. Oper- 
ating systems may include PROM formatters 
to produce output tapes that will control 
external programming machines. Typical 
program flow during program generation is 

illustrated in Fig. 3. 

ETTER 
HAN A 
HIRD HAND! 

PANAVISE TILTS, TURNS, AND 
ROTATES TO ANY POSITION. 
IT HOLDS YOUR WORK 
EXACTLY WHERE YOU WANT IT. 
PanaVise has great strength yet is gentle 
enough to firmly hold delicate objects. 

Quite possibly the finest new tool 
you will buy this year, PanaVise is 
built to exacting professional 
standards. We guarantee it! 

Illustrated is the Electronics Vise 
Model 396. Three other bases and 
a wide variety of heads are avail- 
able. All interchange! Buy a basic 
unit, then add on to create your 
system. 

Available through your dealer. 
Write for a free catalog. 

D ^ A VISE. Dept. 5E 

10107 Adella Ave., South Gate, CA 90280 
In Canada: 25 Toro Rd., Downsview, Ont. M3J 2A6 

ICI,I A Division of Colbert Industries 
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LOAD EDITOR & EDIT 
SOURCE PROGRAM 

LOGO COMPILER B 
COMPILE OBJECT OR 

ASSEMBLER SOURCE PROGRAM 

YES 

LOAD ASSEMBLER B 
ASSEMBLE OBJECT PROGRAM 

LOAD OBJECT PROGRAM 
& EXECUTE 

WHEN USING FORTRAN COMPILER 
A LINKING LOADER REFERENCES 
LIBRARY FILES 

LOAD DEBUG B 
TROUBLEGROOT 

FILE PROGRAM FOR 
FUTURE USE 

LOAD FORMATTER 
PRODUCE CONTROL TAPE 

FIG. 3- PROGRAM FLOW during program gen- 
eration. 

Micro notes 
Electronic Product Associates compact mi- 

crocomputer, the Micro -68, comes with a 
keyboard, LED display, 512 words of PROM, 
128 words of RAM and a power supply. The 

512 word John -Bug PROM lets you load 
programs, inspect and edit them, and insert 
breakpoints. It sells for $430. 8K -byte static - 
memory boards for the 8 -bit machine are 

$270. Built around the Motorola M6800 it 
has a $28.50 MIK -BUG ROM option. 

An assembler, 64K memory board, PROM 
programmer, television adapter and cassette 
tape recorder are in the works. Electronic 
Product Associates ,Inc., 1157 Vega Street, 
San Diego, CA 92110. 

Motorola and Hitachi have announced 
that Hitachi will join AMI in second sourcing 
the M6800 NMOS MPU family including 
software. firmware, and the EXORcisers. 

National Semiconductor is delivering pro- 
duction quantities of the 16 -bit PACE micro- 
processor for Hamilton -Avnet's PACER 
desk -top microcomputer. 

The build -it- yourself machine sells for 
$685 in kit form. It features a new type 
keyboard to enter programs directly into 
memory and two 4 -digit alphanumeric 
displays to analyze data and programs. 

Vector Electronics 4350 plugboard will 
supply up to two voltages to a wide variety of 
microprocessors and interface circuits. The 7 

X 9.6" (178 X 244 mm) board holds 14 -, 16 -, 

24- and 40 -pin DIP's. The 4350 was originally 
developed for TI's 980 series of computers. 
Vector Electronic Company, Inc., 12460 
Gladstone Avenue, Sylmar, CA 91342. 

MITS Computer Notes is a publication of 
the Altair Users Group. Software and oper- 
ating notes and a Q & A column on the Altair 
8800 and 680 lines are featured. New 
products and information on the 8080 BASIC 
interpreter are presented. 4K, 8K, and 
Extended BASIC is available for $150, $200 
and $350, respectively. 4K. 8K. or I2K Altair 
8800's with an I/O board lowers the prices to 
$60. $75. or $150. MITS. 6328 Linn NE. 
Albuquerque. NM 87108. R -E 
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IGHT 
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 -$28.24 
Easy -to- Assemble Kit -519.21 

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 dlr. 

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 transistors and circuit 
troubles speedily with a single, streamlined instrument instead of an elaborate 
hookup. 

I 

Features: 
Checks all transistor types - high or low 
power. Checks DC current gain (beta) to 
200 in 3 ranges. Checks leakage. Uni- 
versa! 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. 

EMC, 625 Broadway, New York 12, N.Y. 

Send me FREE catalog of the complete 
value -packed EMC line, and name of 
local distributor 

NAME RE -9 

ADDRESS 

CITY 70NE- STATE_ 

EMC 
ELECTRONIC MEASUREMENTS CORP. 

625 Broadway. New York, N Y 10012 
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R -E TESTS JVC S -300 
(continues/ from page 68) 

Lsing our spectrum analyzer for successive 
frequency sweeps, it becomes a simple matter 
to visually illustrate the capabilities of the 
S.EA. (graphic equalizer) circuits of the JVC 
S -300 receiver (see Fig. 5) but the true flexi- 
bility and usefulness of those five slide 
controls can only be appreciated by using 
them during actual listening and use tests. 
Figure 5 illustrates only the extreme settings 

of each of the five controls, but of course an 
almost limitless variety of response curves 
can be set up with the equalizer controls to 
suit any listening requirement and to com- 
pensate for just about any kind of acoustic or 
equipment limitations that are present, with- 
in reason. 

One minor criticism of JVC's brochure is 

in order. In it, they imply that the end 
controls (those that govern boost or attenua- 
tion of 40 Hz and 15 kHz) may be considered 
to be low and high cut filters, as well as tone 
controls. Certainly, when placed in their most 
downward positions these levers will atten- 
uate the region of frequencies around the 
nominal center points named, but as can be 
clearly observed from the scope traces in Fig. 
5, output tends to be restored beyond the 
range of these controls. Thus, the 15 -kHz 
level provides maximum attenuation at IS 

kHz, but output rises again beyond 15 kHz - 
hardly the action expected of a low -pass high 
cut filter. 

The same is true of the 40 Hz lever. Below 
40 Hz, output increases even if that lever is 
pushed down to its greatest attenuating posi- 
tion. This is perhaps a minor point, and one 
not worthy of serious criticism, but we get the 
feeling that JVC felt guilty at not having been 
able to include separate low and high cut 
filters at this price and so they elected to 
assign "double duty" (at least verbally) to 

Manufacturer 

RADIO -ELECTRONICS PRODUCT TEST REPORT 
JVC 

AMPLIFIER PERFORMANCE MEASUREMENTS 

POWER OUTPUT CAPABILITY 
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 tor 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) 

R-E 
Measurement 

58.0 
54.0 
56.0 
70.0 
N/A 
N/A 

14-43 

0.065 
0.18) 
0.027 
0.026 

53 

-0 4. -0.5 
220 

71 (78 wtd) 

Model S -300 

R -E 
Evaluation 
Very good 
Excellent 

Very good 
Good 

Excellent 

Excellent 
Very good 

Superb 
Excellent 

Very good 

Good 
Very good 
Excellent 

VIDICONS 
TOP QUALITY AT LOW, LOW PRICES 

3823/8844 
20PE13A 

8929/20PE19 
7735A 
7262A 
7038 
20PE11 

only 

$2 a 
29?a? 

'in lots of five or more 
(any mix). For less 
than 5 add 10%. 

Ï 

Fully 
Guaranteed 
in 
Factory Sealed 
Cartons! 

8758A only 
S42.00 ea. 

8507 
8541A only 
S61.95 ea: 

Terms: Check with order 
Add $2.00 for shipping 
charges. 

CLOSED CIRCUIT TV CORP. 
"World's Largest CCTV Supplier' 

74 FIFTH AVE. NEW YORK, N.Y. 10011 (212) 989 -4433 

( irc /e O on reader service card 

NEW! MffisolUhIYIAIway 
to Pull In Distant, weaN 

CB Signals! 

MAKES 
INCOMING 

CB SIGNAL VOLTAGE 
10 TIMES STRONGER 

PERMITS "WALL -TO -WALL" 
CB RECEPTION FROM MUCH 

GREATER DISTANCES 

MAY BE USED WITH BOTH AM AND SSB 

FAIL -SAFE. AUTOMATICALLY BY- PASSED WHEN 
TURNED OFF AND WHEN TRANSCEIVER TRANSMITS 

CAN BE USED WITH NEG. OR POS. GND 

CONNECTS EASILY BETWEEN CB XCVR & ANTENNA 

rINCORPORATED 
45 HOFFMAN AVE HAUPPAUGE N Y 11 787 1516: 582 3322 

CHEMTRONICS 

Our business Is Improving yours! 
Circle 38 on reader .service card 



those end sliders on the graphic- equalizer 
arrangement. 

Listening tests 
Our overall product analysis as well as our 

reactions during listening tests of the S -300 
will he found in Table II. 

Our view is that JVC has managed to cram 
a great many circuit features and flexible 
switching and program source selection into a 

medium -priced receiver that offers excellent 
value for its price. 

TABLE Ill 
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) 
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 

15 -53, 1.0 
85 (97 wtd) 

90 (102 wtd) 

see Fig. 
see Fig. 5 

see Fig 
see Fig. 

2.7/ 
190 
190 
190 
N/A 

Very good 
Excellent 
Excellent 

Not applicable 
Superb 

Not applicable 
Not applicable 

Very good 
Very good 
Excellent 
Excellent 

Very good 
Good 

Excellent 

Latest hand -held calculator 
computes common tractions 

The AL -8, recently introduced by Casio, 
is the world's first calculator that can 
compute with ordinary fractions. It has a 

number of other extraordinary features, 
two of the most striking being the ability to 
calculate in circular measure units (de- 
grees, minutes and seconds) and comput- 
ing standard deviations. 

The 8 -digit calculator handles the four 
basic functions, has a percent key and a 

full 4 -key independent memory (allowing 
addition, subtraction, recall and clearing 
of the memory). But in addition, it has two 
slide switches with special functions. The 
one at the left under the display in the 
photograph cuts off or rounds decimals to 
two places. The longer one, at the right in 

the photo, has six positions marked with 
special codes: The first position (left to 
right) computes the square root. The next 
position, GT (Grand Total) is used with the 
memory to compute horizontal and verti- 
cal totals. The REM (Remainder) position 
enables the user to divide one number by 
another, determine the integer number of 
times that the first number can be divided 
by the second, and by pressing a key 
display the remainder. The fraction posi- 
tion enables the user to add, subtract, 
multiply and divide fractions. The next 
position is for sexagesimal calculations, 
those dealing with degrees, minutes and 
seconds. It can also be used for measur- 
ing time intervals expressed in hours, 
minutes and seconds. The last position is 
for calculating the standard deviation. 

1ntenna 
U.S. MANUFACTURERS OF 

THE BEST IN 
CITIZENS BAND 

ANTENNAS 

ZAPPER 
MODEL 13510 

BASE LOADED 
MAGNET MOUNT 

$28.88 

MATCHLOCK 
MODEL 13511 

CENTER LOADED 
MAGNET MOUNT 

S28.88 

MAGNET MOUNT 

Antenna, Incorporated 
23850 Commerce Park Road, Cleveland, Ohio 44122 

12161 464-7075 
In Canada E S. Gould Marketing Co , Ltd. 

109 Montee De Liesse Montreal, Quebec H4T 1S9 Canada 
Antenna, Incorporated, International Division 

P.O. Box 1002 Rockville Centre, New York 11571 
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CASTLE Timesavers 
.. for the Professional 

SURBER' 
TY signal circuit analysts 

Mode uSA 

Mark lV -C 

( asile products 

- advanced technology 

- modern styling 

- and they work' 

Ask your electronic distributor for 
them or write for more detaiiS 

CASTLE ELECTRONICS, INC 
5715 N Western Ave . Chicago. III 60645 

Ph (3121 728 1800 

In Canada. Len Finkle, Ltd Ontano 
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CATALOG 
NUMBER DESCRIPTION 

PRICES 
1-10 11-99 

13 0001 
13-0002 
13-0003 

12 pos. rt. angle connector 
12 position wafer 
9 pos. rt. anole connector 

60 
60 
60 

.50 

.50 
.50 

SPECIAL! 
1000 Molex IC 

terminals for $7.50 
2000 for $13.50 

SPECIAL. 
Motorola 741 Mini Dip 

35¢-10 for $3.00 
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ELECTROLYTK CAPACITORS ........ I °. " 
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WORKING 

s tun VOLTS Dc 
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NE501A 280 
NE555A 50 
A710CA 60 . 
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.25 
200 16 .22 
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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) 850 per 
word ... no minimum. 
ONLY FIRST WORD AND NAME set in bold caps. Additional bold face (not available as all 
caps) at 10¢ 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 

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-BI, Box 248, 
Walnut Creek, CA 94597. 

EDUCATION & INSTRUCTION 
LEARN Basic Digital Troubleshooting by cor- 
respondence. EDUCATIONAL TECHNOLO- 
GIES, Dept. RE, Box 224, Reynoldsburg, OH 
43068 

ItICTRONIC 
MUSIC SYNTHESIS /ANALOG PROCESSING 

PL ANS &KITS *CIRCUIT THEORY 
*INDUSTRIAL R &D TECHNIQUES 

PARTS & COMPONENTS 
featuring: STATE -OF- THE -ART technology, and 
professional -lab quality designs at LOW COST 
BUILD : Ultra wide range universal V C O 

Voltage controlled fllters & amplifiers 

WRITE 
joystick controlled filters & faders 

NOW Plus MUCH MUCH MORF 
Free Information... sand sell ddreesed, .Llmp.d envelops to 

C F R ASSOCIATES 
IC O !lox F Newton. N H 03858 

"tee oldest name In synthesis for the experimenter" 

Ì 

PASS FCC examinations! New questions - 
answers guide for first, second. third licenses. 
Guaranteed. $6.95 postpaid. EGW PUBLICA- 
TIONS, Box 5516 -FI, Walnut Creek, CA 94596 

Veeron Digital L Linear Design (r' ¡ ¡a 
Os,quess * Theory L Procedures st,4/0c 

tc * Construction Projects edtr.h 

Subscription S6 Sample Copy SI 
VALLEY WEST Boo 2119 -L Sunnyvale. CA 94087 

ELECTRONICS 
DESIGN NEWSLETTER * Logic Design Techniques e r 

TELEPHONE bugged? Don't be Watergated! 
Countermeasures brochure $1.00. NEGEYE 
LABORATORIES, Box 547 -RE, Pennsboro, WV 
26415 

FREE educational electronics catalog. Home 
study courses. Write to: EDUKITS WORKSHOP, 
Dept. 283G, Hewlett, NY 11557 

F.C.C. EXAM MANUAL 
PASS FCC EXAMS. Moment., 1Ndy -Snh 
Amen let FCC I,1 end 2nd rien t.d,a. 
telephone iron,., Rely rev srd multiple 
rhos . que,nont and floweret rove, all 

,es InNA'n FCC ,..m,, pie, 0.11- Sleds 
110111y T 1 S9 91 wiped Mersey 
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COMMAND PRODUCTIONS P 0 805 76348 E 

RADIO ENGINEERING DIV SAN FRANCISCO. (At 94176 

FOR SALE 
RECEIVERS, components, test equipment. Illus- 
trated catalog 256. E. FRENCH, P.O. Box 249, 
Aurora, IL 60507 

TV 9a 
kits 

P/C b 

Send for your 
information 
packet today- 
which also includes circuit 
functions, component line up, 
and accessone. Information 
Packet $1.00 I ref undable 
with order/. 

Vlsulex P O Box 4204R Mountain View, CA 94040 

NEW adjustable three output regulated power 
supply, plus 900 parts worth $400.00 list. Solid 
state cartrlvision television recorder electronic 
unit. Schematics, parts cross reference. Heath - 
kB television transistor substitutions. Power CB 
radios, microprocessors. $17.95 plus $3.50 
S &H, USA. Free brochure. Master Charge, 
BankAmericard. Satisfaction guaranteed. MADI- 
SON ELECTRONICS COMPANY, INCORPO- 
RATED, Box 369, D101, Madison, AL 35758 
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For complete details 
Send name address rip 
Code to 
LAKESIDE INDUSTRIES 
3520 w r..N.rlon A. 
Crimp..Ili 6047 
Man. 312.342.3399 
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INcircult transistor tester. Tone indicates good 
transistor. Plans $2.00. ZACH SCIENTIFIC, 39 
Bayberry Lane, Levittown, NY 11756 

SAVE ELECTRIC POWER! 
Save up to 80 °'o electrical power with this 
unique, inexpensive, portable, permanent and 
legal method applicable for shops, homes, fac- 
tories, businesses, farms, sites. 1000i0 Refund 
Guaranteed if not scientifically sound or if it 
employs gimmicks. 

CONSUMERTRONICS CO. 
Information $1.00 

P.O. Box 542 Alamogordo, N.M. 88310 



 

t Standard Teletype Keyboards with gold 
Iplated contact switches. All switches are in- 
dependent and allow you to connect into any 
form of output. Only $22.50 
MODEL B SPECIAL ONLY $16.50 ea. 

Fully ASCII decoded with electronic parts 
TTL logic. Used but all in good condition. 

COMPLETE ALARM CLOCK 
4 Digits 0.5" LEO with brightness control 

'12 Hour display with AM /PM indication 
True 24 hour alarm with repeatable snooze 
Power failure indication for power Interrupt 

',- - " 
-, 

MODEL EC 400 

(Not A Kit) 
Only $22.50 

CLOCK CHIPS 
MM 5311 24 pin 

MUX and BCD output 
MM 5313 28 pin 

MUX output 
MM 5314 24 pin 

MUX output 
CT 7001 28 pin 

Alarm Time & Date 
MM 53161F38171 40 pin 

Alarm, Direct Drive Led 

6 digits 
$.4.50 each 

6 digit 
$4.00 each 

6 digits 
$3.50 each 

$.6.50 each 

$4.50 each 

ELECTRONIC 
SWITCH KIT 
CONDENSER TYPE 

Touch on Touch Off 
use 7473 I.C. 
and 6V relay 

$5.50 each 

NEW CLOCK KITS! 

Features. 

MODEL OC1032 
JUMBO DIGITS 
ALARM CLOCK 

1.2" Bright Yellow 
Color Readouts 

12/24 Hour Display, 24 Hour 
Alarm Set, 10 Min Snooze 
Switch, AM /PM Indicator 

Kit Includes. Woodllke Color Plastic Case. 4 
Digit 1.2- Neon Display with AM /PM. TMS 
3834 Alarm Chip, 2 pcs. double sided PC 
Boards, 16 transistors, all other components, 
Transformer and speaker 

SPECIAL $35.90 

GOLD WIRE WRAP IC SOCKETS 
14 pin 
16 pin 
24 pin 
28 pin 

.36 each 
.50 each 

1.25 each 
1.25 each 

10 for $3.00 
10 for 4.00 

10 for 10.00 
10 for 10.00 

SOLDER TAIL SOCKETS 
14 pin 
16 pin 
18 pin 
24 pin 
28 pin 
40 pin 
Standard 

.35 each 

.36 each 

.40 each 
1.00 each 
1.10 each 

1.25 
Xtal Socket 

10 for 2.80 
10 for 3.00 
10 for 3.50 
10 for 8.00 
10 for 9.00 

10 for 10.00 
.35 each 

FM WIRELESS MIC KIT 
Transmit range up to 500ít. 
" Easy to assemble 

$4.50 each 

Sub -Mini Size 
Condenser Microphone 

$2.50 each 

ELECTRONIC ORGAN 
KEYBOARD 
3 Octaves Full Size 
Limited Quantity 

$33.00 each 

MODEL 0C1030 III 4 DIGIT 
ALARM CLOCK KIT 

0.5" Green Color 
Readouts 

Features- 12/24 Hour Displays, 24 Hour 
Alarm Set, 10 Min Snooze Switch, AM /PM 
Display. 
Kit Includes: Orange Color Plastic Case, 0.5" 
LD8132 Green Color Readouts PC boards 
with transformer, all electronic parts with 
speaker. Only $28.50 

á` 12 VDC Relay WI SPDT 4 amp 
a11° $1.25 ea. 

THE MOST POPULAR 

MM5314 KIT 

WITH A NEW CASE 11 

T Features. 12/24 Hour Display 
50/60 HZ Input 6 Digits Readout 

Kit Includes. Grey Color Plastic Case 
MM5314 Clock Chip PC Boards and Trans 
former, 6 Green Color 0.3 " Tube Readouts, 
All other transistor Drivers and other Con, 
pDnenTS. Special Only $19.95 ea. 

6V 6AMPH VUASA 
Wet Rechargeable Battery 

YYASA 
S7 50 ea 

ok; 
AC ADAPTERS 

110V AC Input 
4 5v 100MA 6V 100.íA 
9V 100MA 12V 100MA 

52 85 reg 
12V 150MA AC duit,: 

52 00 ea 

TRANSFORMERS 
110y input 
120 12V tamp $2 25.. 
12V CT 500MA 
W,rh one group 165V51 50 
0 3 12 24V 500MA S2 75 ..,, 

LED READOUTS 

1M I ' i I 
PM I1 

sa,.cmm 'SC 8000 
0 8 Rea L E D 3. Digits 

,with AM PM 

Di ect Pi .. . MM 5316 0, roan.id 37'I 

S10.50 ea. 

JUMBO LED 

r ND 800 
0 8" Common Cathode 

Red Color 

ONLY $3.50.a. 

MAN 74 Red SI 00 
ALAN 84 Yellow Si 50 
He 0 J" Red S1 20 
DL 747 RID 52 50 
01 727 Double Digit S2 Is(' 

DL 707 0 3' Red 51 30 
FND 70 025 "Red $060 
FND503 05 "Red 5160 
F L V 50 Subm,m Red 50 15 .' 

FL V 209 Mm, Red $015..,, 
Jumbo Red SO 15 

Jung. Green SO 25 
Jumbo Oranges0 25 r., 

MODEL CT7001 
Drive 6 

Fairchild FND 
0.5" Red LED 

with MONTH & DATE 
50 /60HZ and ALARM 

1 'caséut) Only $28.50 ea. 

NI -CD FAST CHARGE --, 
Rechargeable AA S,e 

BATTERIES 
BY SANYO 

r 014 BRAND 51 Vg 

51 60 each fog 5600 

50 UA PANEL METER 
d t me _ ,5ciM.r ,n O10 

nut nbee 
.t on top°B`:n own 

new "ö;: 
Only S3.80 ea. 

COMPUTER KEYBOARDS 

AUTO ALARM KIT 
Ire C., Pbgnt Au 
Alarm electron[ 

w11 rolled auto On, 
rcbon system. normally 

mounted with. the glove 
Ina of en automobile 

Two i,. , ,ng o11 the ignition 
,nat,cally turns osell 

When the auto 's entered, the horn will 
sound 1045 second entry delay The 
automobile owner, by inserting the ignition 
key, will activate the alarm. Once activated, 
the alarm W11i sound for two minutes before 
automatically turning off The alarm then r 

tel. and n ready tO age. protect the ce 
from unwanted entry 
FEATURES Simple installation 5 wires 
Automatically turns o when auto is parked, 
Adjustable envy time, E tended east time to 
allow for unrushed put from vehicle. Nome. 

as applications Include protection of boats, 
bmpen. trailers, motorcycles, trucks, Cannot 

e deactivated by ''hot wiring" an auto, can- 
not be turned off without ignition key. Neg. 
alive Wound only 

ONLY 510.00 pat kit Completed Un,t 016.00 

MEMORIES 

1702A Erasable Prom S13.50 e4 

21021 1024 BIT Static RAM 52.25 ea 

SAE DIP SWITCHES 

¡Ow 
Pa.i No 1004 692 4xSPST SW 

1008 692 BxSPST SW 

Topple SPST Switches On Mini DiP 
i8 u.nsi onir Sr 50 ea 

8 To.pleSPST Switches on DIP i(.Prt' S260rig 

SURMINIATURES TOGGLE 
SWITCHES 

SPDT i. . Si .11' 

óU 

SECO BCD THUMBWHEEL 
SWITCHES 

8 pose 
10 pos ors .. 

12 positions . - -I.. 

DPOT On- None On S1 50 r. 

, 0 9 

QUARTZ CRYSTALS 

J58 WIZ t:,, o, i, 
C,ystais S1 25..., 

use ...th Nalion MM 5369 to - as 

.i pe ,ri t me base',,, e oek 

NATIONAL MM 5369 17 

STAGE PROGRAMMABLE 
OSC: DIVIDER ..,..t 
60 H, e F,e5 -e,.,, 
with a 3-58 MHZ Color TO 

X' TAL n Dip Paced.' 

ONLY 52.25 each 

Over 10 pcs $1.99 ea NEW ALARM CLOCK CHIPS 
MM 5315 Se s Nt.dn, 24 P 

u . 

í 

h br,ghtnta Cont., 
P 

.. t. 

ONLY S3.50... Dam 25 2107A 4K RAM 
in 22 pin DIP 

4096 BIT Dynamic Memory, Intel 
Prime Units 

$16.50 each or 4 for $60 00 
TTL AND CMOS PRICE LIST WILL BE 
MAILED OUT ON REQUEST 

`.n COMPUTER GRADE 
CAPACITOR 

, l 

I 

15500MFD 
75 V-DC 
S495ea 

5600 MF D 
60V DC 

SI 25 ea 

PeOLaa14lilOnieks 0.1 
rfatuel nertoe a C nli 

i. 
INw.v UM/ 

Sil HZ 
t t 

t 

Chi.. 
2aw. 

tam... 
. t 

I{I 

t 

O. awn 
r E.. Doe 

s.ei : : 

t 
a 

Mr.ai 
Sew 

taw 
OC ta., 

a it 

o 

Ou.. 
k.'ew.IN.M. 

t t .. 
i.«'i .a.. 

Ok 
pn 

t t 

. II t s OW c r 1., p.n.. r OOM.. 
t 

t t 
AY ../114 
I.hra.... 

on a.,,..... i r 
oe,,,.ni..me. 

. 
. . t 

MINIMUM ORDER $10.00. California residents add 6% sales and 1.50 to cover postage and handling. 
Out -of -state and overseas countries add $2.50. 

1/ SEND CHECK OR MONEY ORDER TO 

SAL 12603 CRENSHAW BOULEVARD HAWTHORNE, CALIFORNIA 90250 
For more information please call (213) 679 -5162 

STORE HOURS 10-7 Monday - Saturday 

INC. 
9 76 

Circle NI on reader service card 

i 



COCKS 
6 digit AUTOMOTIVE CLOCK KIT complete 
with a CRYSTAL TIMEBASE accurate to .01 

percent. 12 volts d.c. operation - built in noise 
suppression and voltage spike protection. Read- 
outs blank when ignition is off - draws 25 mA in 
standby mode. Has .3 in. readouts. Use it in your 
car or for all applications where a battery-operated 
clock is needed. Approximate size 3" x 3.5" x 

1.75" 
WITH BLACK PLASTIC CASE $34.95 ppd. 
WITHOUT CASE $29.95 ppd. 
ASSEMBLED AND TESTED $45.95 ppd. 

MM 5320 TV CAMERA SYNC GENERATOR - 
this LSI chip supplies the basic sync functions 
for either color or monochrome 525 line /60 Hz. 
camera and video applications. The price is $4.95 
ppd. and includes the data sheet. 

CMOS CRYSTAL TIMEBASE KITS with .01 
percent accuracy. 5-15 v.d.c. operation. Draws 
only 3 mA at 12 volts. Single I.C. - very small 
size - the P.C. board is 7/8" x 1 -5/8 ". Choose a 
main output of 50 or 100 Hz., 60 Hz 500 or 
1000 Hz., or 1 Hz. Several related frequencies are 
also available on each board, in addition to the 
main ones listed above. Be sure to specify the 
Frequency you want. All kits are $10.95 ppd. 

Flyer available - write for it or circle the reader 
service card. 

it"( ? V c,( 1 `v l 
TRADING 

CO. 

94578 
Box 3357 

San Leandro, Ca 
Circle 19 on reader service car d 

CLOCK KIT $14.00 
Includes all parts with MM5316 chip, trans- 
former, drilled & etched PC board, all except 
case. #SP -284 $14 or 2/$25 
ASCII KEYBOARD, brand new w /paperwork 

$45.00 

AA NICAD CELLS brand new 
$1.25 each 9/$9.00 

C -MOS LINEAR all brand new RCA 
301 $ .60 747 $ .82 CLOCK CHIPS 
307 .52 748 .50 MM5314 $3.00 324 1.80 1458 .96 

3.00 339A 1.60 3401 .80 
741 .50 555 .60 7001 8.00 

POWER SUPPLY KIT 
Puts out 24 -12 -6 volt DC 2 amps. Includes 
xfmr, line cord, filter, silicon bridge. 

=PK -2B $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 
Please add shipping cost on above. 

FREE catalog 

SURPLUS 
ELECTRONIC 

P.O BOX 62 MATERIAL 
19 ALLERTON STREET 
E. LYNN MASS. 01904 

Circle 66 on reader service card 

PARTS! 
pE` Seri {or 

CORNELL'S 
New Color 

Catalog 
Pts Ne. Items 

4215 

CORNEI 

3 
IN LOTS 

TUBES! 
36;Qe, tube 

per 
tubs ORDER FREE 

IF NOT SHIPPED 
OF 100 IN .'/ HOURS 

E 0 CALIF 9210 

FREE Catalog. Strobe lights, UART's, memories, 
digital thermometers, rechargeable batteries, 
LED's, transistors, IC's unique components. 
CHANEY'S, Box 27038, Denver, CO 80227 

AMAZING ELECTRONIC PROJECTS and PRODUCTS: 

Lasers Super Powered, Burning, Cutting, Rifle, Pis- 
tol, Pocket. See in Dark -Shotgun Directional 
Mike - Unscramblers -Giant Tesla-Stunwand- 
TV Disrupter- Energy Producing, Surveillance, De- 
tection, Electrifying, Ultrasonic, CB, Auto and 
Mech. Devices, Hundreds More -All New Plus 
INFO UNITO PARTS SERVICE. Catalog $1. Informa- 
tion Unlimited, Box 626, Lord Jeffery Court, Am- 
herst, N.H. 03031. 

RECONDITIONED test equipment $0 50 for 
catalog WALTER'S TEST EQUIPMENT, 2697 
Nickel, San Pablo, CA 94806 

- aconotreca -$ 39.50 - 
coe9lsT Tous 'MOM TO A CAIMUnD SUM 
coaWCTOS cuRTI MAUR FM Tm LOWEST 

COST MR. MASON GAIN. LEAUOI. IVCO, 
MItcH PAIRS, ETC. All CMOS. SATTER! .2(k118 
tu. mass To OMAN. Mown IAti suassent. 
sale d ea FM 39.30 nut 2.00 FM MIL 

TALL MS. e NANKIN(. cols. 106. 400 
Fab 3'4% SALE TAR. 

SC 
PO aux 1.72 

DOULDuR CO40.60302 

COLOR video tape recorder $250.00. T.V. 
camera $150.00, videotapes $5.00. Cartrivision 
manuals spare parts and bulk videotape. Send 
stamp to DENNIS TRIMBLE, 5835 Herma St., 
San Jose, CA 95123, 408 -227 -6330 

LOW cost digital /analog test equipment. Excep- 
tional values. Free catalog. SALEN ELECTRON- 
ICS, P.O. Box 82, Skokie, IL 60076 

J 

AMD 

8080A $34.95 2102-1 $1.99 

QUALITY ELECTRONIC COMPONENTS 

NEW DISCOUNT SCHEDULE 
SAVES YOU EVEN MORE! 

MICROPROCESSOR 1024 Be Randon Access Memory 
0-70Y 130 ns Clock Parted 500 la Me, Accus Time 

INTEGRATED CIRCUITS - TTL, CMOS, LINEAR L MOS 
7400 21 7473 30 74174 .98 4001 .23 4073 7J 

7401 .21 7474 .30 74175 .93 4002 .23 4075 23 
7402 .21 7475 .49 74176 .79 4006 1.73 4081 73 73 .21 7476 .32 74177 .79 4007 .23 4082 73 
7404 .21 7480 .70 74180 .70 4008 .79 4502 
7405 .21 7462 .70 74181 2.15 4009 44 4510 
7406 .75 7463 .70 74182 .79 4010 .44 4511 
7407 .25 7465 .69 74114 2.19 4011 .23 4514 
7401 .21 7456 .28 74185 2.19 4012 .23 4515 
7409 .21 7459 2.19 74118 3.50 4013 .40 4516 
7410 .21 7490 .44 74189 3.50 4014 .96 4511 
7411 .21 7491 .70 74190 1.23 4015 .96 4520 
7412 .21 7492 .44 74191 1.23 4016 .40 4527 
7413 .25 7493 .44 74192 .10 4017 1 -a 452e 
7414 .S9 7494 .70 74193 .a 4011 1.05 4515 
7416 .25 7495 70 74194 .88 4019 .23 176309K 
7417 .25 7496 .70 74195 .ae 4020 1.14 LM3244 

79 
1.14 
1.05 
2.80 
2.80 
1.1M 

4 1. 
1.14 
1.68 
.a 

1.D' 
1 30 
1 79 

7420 .21 74100 1.33 74196 .18 4021 1.14 1143107.5 1.25 
7421 .75 71107 .30 74197 .M 4022 .96 1M31014 1.25 
7423 .35 74109 .33 74196 1.49 4023 .23 IM34074 1.25 
7425 .35 74121 .35 74199 1.0 4071 .M 151í0T.171.25 
7476 .25 74127 .44 74251 1.09 4025 .21 141340115 1.25 
7421 .33 74123 .61 74779 .58 1035 l.a 161340118 1.25 
7473 .21 71125 .40 74365 .67 4027 .40 L51107-7/1,25 
7430 .21 74126 .40 74366 .67 4028 .19 1M20IW11 .a 
7432 .25 74132 .70 74367 .67 4029 1.14 1113361 124 
7433 .30 74141 .15 74350 .67 4030 .23 FasOl 2.04 
7437 .25 74145 .70 75150 1.31 4033 1.51 1a5557 .50 
7436 .25 74147 1.63 155L11 

.61 40i5 1. N6ti01 3. 7440 .21 71150 1.30 
7441 .a 74150 1.16 75152 .61 4010 1.14 NE5618 383 
7442 .53 74151 ,70 75153 .61 011 .79 NE5621 383 
7443 .63 74153 .65 75151 .61 4042 .79 115654 1.75 
7444 .63 74154 1.02 75491 11 4043 .70 1E5661/ 1.28 
7445 .70 71155 .70 75192 .M 4044 .70 14E5671/ 1.36 
7446 .70 71156 .70 75493 1.09 4016 1.86 v4719Cy .44 
7447 .70 74157 .70 75494 1.19 4349 .40 W710G .44 
7440 .70 74160 .44 1093 .40 4050 .0 u4711CA .53 
7450 .21 74161 .403 1094 .40 4051 1.26 u4723G .0 
7453 .21 74162 .111 8095 .67 4052 1.26 .1.741(6 .44 
7454 .21 74163 .163 1596 .67 053 .72 0.747u .70 
7460 .21 74164 .96 80% .67 4060 1.50 M6748(6 .p 
7170 .30 74166 116 8091 .67 4066 .79 MC145111 .53 
7472 .30 74170 164 17525 41.19 4071 .23 21021 .. 1.99 

74173 1.47 4080 .23 4072 .23 80804 34.95 

NATIONAL MA1001A 1 
DIGITAL ALARM CLOCK MODULE 

with Transformer and Switches 

$12.951 

MA 1001 A $9.50 when 
purchawd without cran. former 
L switch.. 

FEATURES: 

Bright 4 Digit 0.5" LED Display 
Assembled 6 Tested Module 
You only n.d connect transformer A .wHchos 

12 Hour Format with PM Indicator 
50 or 60 Hz Operation 
Power Failure Indication 
Brightness Control Capability 
Alarm and Snooze Timers 
Compact 3.0 ".1.75" 

A Great Bargain, but Quantities 
are limited - So Order Nowl 

BISHOP GRAPHICS in,ed arms o,otr.a 
Aid. ens now evell.bl from DIgi.X.y 

I uhw 
10 4. 400 VOLT 

S0c i 
Ir1t2 D 

y 

An. 
S44 vDOYMe 

s 1.00 
DATA BOOKS 

TEL IC's - 592 pages $4.00 

LINEAR IC's 704 pages 54.00 

CMOS K's 256 pages $3.00 

TRANSISTORS as pages $3.00 
MEMORY K's 592 pages $3.00 

INTERFACE IC's 464 page. 54.00 
VOLTAGE REGULATORS 124 

PB.s $3 00 

LINEAR APPLICATIONS - 432 
Pg.s 54.00 

REED RELAYS 
1.5 Ane SPST N.O. 

Contocts 
Le. Coil 51.70 $122/C 
60v Coil $1.70 $125 /C 
12, Coil 51.70 5125 /C 
24v Cal 51.70 5125 /C 

'/4 WATT 5% CARBON 
FILM RESISTORS 
Se ..t6 Y awhile. .1 3 Per ,else 

t1.t11/10 el same Wee. 11 .ór41 Se 1.1 asp 

SILICON TRANSISTORS 
5170910, 5170920 MP57171A, 517023696. MP52112. MP57907A. MP53392, MP53393. 
MP53394, MPS3395 MP53563, MP53565. MPS3638, MPS3636A, MPS3640, MPS3641. 
MP53643. M753645, MP53646, 2143901, 2147906, 214124, 254126. 294401 2144403. 
754410. P94888. 2115067. 2145089. P145179. P145133. P145134. P145137, PN138. 
P55139. 7115210. P195944 16, Si 55110. 513.60100 of sane aat ro 

MPI102 36 530 60/C 7145457 40 041 00C MPSA13 28 521.00'C 253055 99 585.00 C 

AP SUPER STRIP II- Universal Breadboarding 
Element with 540 Solderlw 
Plug-In The-Point. 

LLD DISPLAYS 
FND357 C.C. .375" . $1.75 
FN0500 C.C. .500" . $1.75 
FND507 CA. .503- . $1.75 
FN0800 C.C. .a00" . $3.50 
F110637 CA. .803" . S3.50 

LED LAMPS 
11515051 T-144 lá 
N25056 T.1% 184 

I.C. SOCKETS 
8 Pin Solder Tob 17 
Is Pin Saar Tob .20 
16 Rn Solder i0 .22 
18 Pin Solder Tob .29 
24 Pin Solder Tob .36 
28 Rn Solder Tab .45 
p Rn Solder Tab .63 

8 Rn Wir.-Wrap .24 
14 Pin Wire-W,Op .26 
16 Pin Wir.-Wrap .30 
18 Pin Win -Wrrlp .40 

24 Pin Wir..Wrop .M 
78 Pin Wir. -Wrap 1.73 
40 Pin WIry.Wnp 1.00 

% WATT ZENER DIODES 
I952266 3 l .IS $11/C 116236e 7.5v .15 $11/C 
1952273 3.6 v .15 $11/C 1152378 3.2v .15 511 / C 
1952288 3.9v .15 S11/C 1162381 8.7v .I5 al/C 
1952296/.3v.15 511/C 1952391 9.1v.15511/C 
1652 a 4.74 .15 $11/C 1952406 10v .15 511/C 
1957318 5.10 ,15 S11K 1162118 72. .15 511/C 
195252 5.6..15 S1l/C 1952120 12. .15 á11/C 
1552338 6.0v .15 $11/C 1952131 13v 15 $11/C 
16524466.20 .15511/C 1052446 14v ISS11/C 
115215v 6.8v .15 $11/C I16245s 15v 15 S11/C 

HARDWARE 
3-56'i.5aw .99/C 7,20/61 
2-56 'n Sm. 97/C 7.65/6 
4J0 v. Saw .55/C 3.60/14 
4-40 'n Sam. .602 4.05/M 
632 '4 Sam. .65/C 1.40/M 
632 'h Saw .75/C I.a/M 
832 39 Saw .W/C 515/6 
156 NN 15x .55/C 10/14 
4.40 1Nm1 NO .55/C 3.75/14 
632 N.4 NO .40/C 4.00/4 
83211.. NO .60/C 4.15/14 
No. 2 Loá.mhr .a/C 5.75/N 
No. 4 Lodnolhr .45/C 3.110/14 
No 6 Loà.mlw .4á/C 3.00/M 
No. a LorAmvaM .45/C 3.00/14 

sew I. h...ad.m 
weal maw 'Walk Qualify r:.m.p.,n.nr. . d- e.1 00M7IOn TO 4.1.7 VOW. D4ICOIM, 01,1 

WIRE WRAPPING WIRE 
Pre re wed strewed Fyne, ...MN ein Ina 
I.0" re 15.0" I. M or bid. an...N n belt 
Noe.. 

RESISTOR ASSORTMENTS 
,. a in ,e vd. rvw r 1,. ne.. 1423 t- 1512.50 
tessa lea'. vs ow ev L4e.11911..ISl2,441 

VOLUME DISCOUNT SCHIDULI 
rA.as. a,ry,. 
Trld 01n.. 1.1 a..r 
S 00057444 V' S'a0094ww165i5 

I 500 004407 w lEII 1U 
t nmtwwln5'OS 11t0004w If55n - ru.., Add Ow st..e.d 0.945 r4e. 

STANDARD SHIPMNO/HNOIINO 
CHARGI 

.... 540.41. 11.7. Wm. 
S o 001 4 w oed 01 t I 50 ossa. 44 odd 10 75 

t500t74w .11 10 75 Ií0000aw . 57.44 
f IS 201H w odd 10 50 

v.h...4rr4 4 I.4.5 575 I. 4 ti 
COD 10.10.41E CC..,.. Io. ,AMI DAY 

2710Me44 - CAU 214.14474 

DIGI -KEY CORPORATION 
P.O. Box 677 Thief River Falls, MN 56701 

Circle 97 on reader service card 



EVERYTHING REDUCED 
LOWEST EVER IC PRICES 

' .. 1r 1 TTL 
7400 .13 7451 .17 74153 
7401 .16 7453 .17 74154 
7402 .15 7454 .17 74155 

740) .15 7460 74156 
7404 .16 7464 .35 74157 

7405 .19 7465 .35 74150 

7406 .14 7170 .30 74160 

7407 .n 7472 .30 74161 
7400 .18 7473 .35 74162 

7409 .19 7474 20 74163 
7410 .16 7175 49 74164 
7411 .25 .'476 .30 74165 
741) .43 7403 .64 74166 
7414 AS 7405 .M 74170 
7416 .35 7406 .40 74173 
7417 .35 7409 225 74174 
7420 .16 7490 A3 74175 
7411 ,30 7491 .75 74176 
7423 .29 7497 .44 71171 
7425 ,D 7493 .18 74180 

7726 .26 7494 .70 74181 

7717 .29 7495 .79 74182 

7430 .20 74% .79 74104 

7411 .23 74100 .98 74185 

7417 .2S 74105 .44 74187 

740 .25 74107 .37 74190 

7440 .15 74121 .30 74191 
7441 .09 74122 .38 74191 
7442 .59 74123 .65 74193 

7441 .73 74125 .54 74194 

7444 .73 74126 .58 74195 

7445 .73 74132 .19 74916 

7446 01 74141 1.04 74197 

7447 79 74145 1.04 7110 
740 .79 74150 .97 74199 
7450 .17 74151 .79 74200 

LOW POWER 
74100 .29 74151 .M 74190 
74102 .29 74155 .29 74151 
741.03 .23 74(71 .29 74193 
7,004 .29 74672 .45 74195 
74106 .29 74L73 .56 74158 
74110 .29 741.74 .56 741164 
74120 .29 74L70 .75 74L165 
74130 .29 74105 1.09 
74142 1.39 74186 45 

LOW POWER ECHOTTK Y 
741500 36 741532 .10 741.595 
741502 .36 741510 .45 74115107 
741504 .36 711541 1.40 7415164 
741.500 30 741374 .59 7415193 
741510 .36 741590 1.30 7415197 
741510 36 741093 1.30 

HIGH SPEED 
74H00 .25 74H22 -25 74H61 
74H01 .25 741130 -25 74H62 
74H04 .25 76140 .2S 74174 
74H00 .25 74150 .75 74H101 
74H10 74H52 -25 74H101 
74H11 

.25 

.25 74H53 .25 74/1103 

74H20 .25 74H55 .25 74H106 
74H21 .25 74H40 -75 7411108 

SCHOTTKY 
74500 .31 74564 .52 74022 
74502 .45 74510 .20 74012 
74501 -31 74510 .38 74574 
74504 .45 

S000 (NATIONAL) 
1091 .61 0220 1.49 ad 1 

8092 .61 0230 L19 8812 
0015 1.25 0249 1.49 8822 
1121 .00 0520 1.16 8830 
1111 1.43 0551 2.19 8811 
8200 233 8563 .41 8814 
8214 1.49 8810 .70 0080 

8000 (SIONETICS) 
8761 5.79 8167 2.59 

14000 
9001 .40 9309 79 9601 
9N1 1303 9)12 .79 9602 

DTL 
930 .l5 937 .15 949 
912 IS 944 .I5 %2 
936 15 946 15 %1 

.09 
1.10 

.97 

.97 

.99 

1.79 

1.23 
.97 

1.39 
1.09 
.99 

.99 

1.25 

2.10 
1.49 
1.23 

.97 

.09 

.04 

.90 
2.45 

.79 
1.90 
2.20 
5.75 
1.15 

1.25 

.95 

.85 
1.25 

.74 
1.25 

.73 
1.73 

1.69 
5.45 

1.40 
1.20 
1.50 
1.50 

2.25 
2.25 
2.30 

209 
.59 

220 
220 
2.20 

.30 

.52 

.38 

.45 
1.02 

2.19 

2.19 

119 
.29 

1.19 

.6 

.7 

.15 

POCKET CALCULATOR KIT 

dd es.ble a 
,ndl.,dual ,.l oll do' 
L.pla, plus ose'Oro 

a.d 

oha 
. 
ar 

- 
able l bolt 

and- 
all 

ready to 
, coon. 

( aid. kit. 4 Adapter 
.mete. lalkalinr, d1,p.l 

5 9.95 
1.00 

IC SOCKETS LINEAR SEPTEMBER SPECIALS TTL 
Solder T.11 - low profile 
8 p,,, 5 1- 24 pm 42 

1 pin 20 la pin 59 

16 pm .12 40 p1'. 
69 

IS pin .29 

WIRE WRAP - gold p1.0. 
14 pin .19 

CMOS 
40004 .26 40184 1.19 0664 .09 
40014 .25 4010A 1.72 40684 .44 
40024 .25 40114 1.10 40694 .44 
40064 1.35 402M .94 40714 .26 
40074 .26 402M .25 40724 .35 
40004 1.52 40244 .09 40734 .39 
40094 .57 40254 .25 40754 .39 
40104 .54 40174 .59 40704 .39 
40114 .29 402M .90 40024 .35 
40124 .25 40304 .44 45104 1.56 
40134 .45 40154 1.27 45284 1.56 
40144 1.27 40404 1.39 45854 2.10 
40154 1.27 40424 1.47 
40166 .48 40494 .59 
40174 1.01 40504 .59 

74(00 .19 74C74 1.04 74C161 
74( 02 .26 74C 76 1.34 74C 163 
74(04 .44 74(107 153 71C 164 
74( 88 .61 74C 151 2.62 7 4( 171 
74(10 .15 74(154 3.15 74(195 
74(10 .3S 74(157 1.76 80(95 
74(42 1,61 74(160 2411 80C97 
74(73 1.04 74(161 249 

301 

311 

309K 
34015v 
340T,1Sv 
741 

3900 
9602 
75491 
1310 

S .21 
.59 
.89 
.99 
-99 
.21 

.33 

.59 

.59 
1.79 

DISPLAYS CALCULATOR JUMBO LED 
MANI 1.39 CHIPS Red 
NSN71L 1.19 5002 1.19 Green .12 
NSN74 1.19 5005 1.29 Yellow .12 
MANI{ 1.39 5738 1.95 

2102 
1K STATIC RAM 
COMPUTER QUALITY $1.69 

7437 

7438 

7432 

7446 
7474 
7490 
74121 
74123 
74164 

74165 
74193 

FREE RESISTOR KI 
WITH EVERY $50 ORDER 

180 carbon film resistors! i %, I, or '.1 watt. 15 each of 
12 values. First quality resistors supplied in a durable 
clear styrene utility boo with color code chart. 
Includes 15 each 100. 220, 470, 1K, 1.5K, 13K, 4.7K, 
6.8K, 10K, 33K, 100K, 1M. 

.20 

.19 S 

.18 

.69 

.22 

.39 

29 
.49 

.85 

AS 
.73 

MEMORIES 
1103 S .95 
1702 8.95 
5203 8.95 
5260 .95 
5261 .95 
5262 1.19 
F93410 1.39 

SPECIAL DEVICES 
2.49 372 41.11 Strip Detector DIP 2.93 

2.66 546 AM Radio Receiver Subsystem DIP .75 

266 1310 FM Stereo Demodulator DIP 2.90 

2.22 14% Balanced Modulator- Demodulator .99 

2.26 1164 Stereo multiplexer DIP 2.48 

1.15 ULN22M FM Gain Block 34db (typ) n.DIP 1.14 

.% ULN2209 FM Gain Block 48db (typ) mDIP 1.35 

2513 Character Generator MthS DIP -21 10.20 

3046 Transistor Array DIP-14 .73 I 
THESE DISCOUNTS APPLY TO TOTAL OF ORDER - SPECIALS INCLUDED 

1 O %OFF ON ORDERS OVER $25 
15 %OFF ON ORDERS OVER $100 

LARGE QUANTITY PRICING AVAILABLE ON REQUEST 
PLEASE SPECIFY ITEM AND QUANTITY 

MEMORIES 
1101 256 bit RAM MOS 16 pin 
1103 1021 bit RAM 0405 dynamk 18 pin 
1702.9 20N bit PROM stack efectricaly 

programmable UV erasable 24 pin 
2102 1024 bit RAM stalk 16 pin 
5203 2048 bit PROM static eleetrkaNy 

provammabk UV erasabie 24 pin 
5260 1024 bit RAM 6405 dynamk 16 pin 
5761 1024 bel RAM MOS dynamic 16 pin 
7489 M bit ROM TTL 16 pin 
82523 256 PROM -SCHOTTSY 16 pin 
F93410 256 bit RAM bi -polar 16 pin 

174157 1024 bit ROM Ill 16 pin 
74200 256 bit RAM tri -stale 16 pin 

1.39 
1.95 

10.95 

CLOCK KIT 
6 DIGITS (NS71L) 
MM5314 CLOCK CIRCUIT 
2 PC BOARDS (CLOCK 8 DISPLAY) 

1.95 ALL TRANSISTORS, RESISTORS 
10.95 CAPACITORS 8 3 SWITCHES $14.95 
1.95 
1.95 
2.25 
3.69 
1.95 
5.75 
5.45 

WALL TRANSFORMER $2.95 
WOODEN CASE (UNASSEMBLED) 53.95 
CLOCK KIT, TRANSFORMER A CASE 520.95 

CLOCK CHIPS 
MMS311 6 digit multiplexed BCD, 7 sego 12 -24 

Hr. 5040 He -n pin 4.4 
MM5312 4 digit multipie.ed BCD. 7 seg. Ipps. 

12 -24 Hr. 50-60 Hz - 24 pin 3.95 

64645114 6 die multiplexed 12 -24 Hr, 50.60 Ho 
24 pin 4.45 

MM5316 4 digit, 12 -24 Hr, 50.60 Ho, darn 
40 pin 4.95 

537A4 4-6 digit, 12 hour, 60 Ho snooze alarm 
brightness control capabdiry, alarm 
lone output - 24 pin 4.95 

CT7001 6 digit, 12.24 Hr, 58.60 Hz, darn. 
tirer and date circuits -n pin 5.95 

CALCULATOR CHIPS 
(15002 12 digit. 4 function lied decimal 

battery operation - 40 pin 1.95 

CT5005 12 digit. 1 function plus memory, fined 
decimal -20 pin 2.49 

MM5725 0 digit, i f.nctiors. Boating decimal 
18 pin 1.% ' MM5736 6 digit, 4 function, 9V battery 
operation - 18 pin 295 

MM57311 8 digit. 5 function plus memory and 
cunstanl Boating decimal, 9V battery 
operation - 24 pin 3.95 

MM5739 9 digit. 4 functioo, 96 bandy 
operation - 22 pin 3.95 

SHIFT REGI 
51645017 1024 bit ac cum. dvn. 

0 pin 
MA45016 500. 512 bit dyn. 

1 pin 
SL 5-4025 Quad 25 bit 
2004 1024 bit mullipleled dvn 

0p 

1.75 

1.59 

.99 

1.95 

DWI CHIP 41 DIGIT 
MM 5330 - P channel device provider 
all logé Ior 4', digit von meter. 16 pin 
DIP .i1ó dal. 9.95 

DISPLAYS 
MAKI 51.93 
44A4.1 1.93 

MANIA 19 

MA.O 2.25 
MAh6 2.49 
MAN7 1.49 
MANI' 2.25 
MAN% 2.25 

0110A 219 
FND500 1.89 
915711 1.39 

DI 'S 
MF4 5 .29 
MY 50 .12 
NS1100 .12 
1451101 .12 
NSL102 .15 

MSw10 
RID .15 

GR FFA. .15 
444010 .13 

(LIAR .15 

MULTIPLE DISPLAYS 
NSN 33 1 digit .1 Y' red LID 
HP5082- S digil .11 red LED 

7405 
HP5882- 4 digil .11 red LID 

7414 
SI- 47509 9 digit 23 gai ditch. 

1.79 

3.49 

1.25 

OPTO ISOLATORS 
MCD2 Opto isolator diode 
1,1CT2 Opto isolator transklor 

1.09 
.70 

1 
LINEAR CIRCUITS 
100 Po, 5 Ors l,uper -1 li IO. , S .71 

NI Hr Pert Op Amp rnDIP T0.5 .29 

102 5011 lollo.er 103.0 .51 

104 'e0 4 Rea l05 .80 

495 Pot S Reg 105 .71 

107 Op AMP nuper '411 mDIP 10.5 
100 M,00 Mr Op Amp mDIP 105 
1096 SS IA regulator IO. I 
110 5 /olio., Op Amp mDl 
Ill Hr pert S ( omp .DIP 10.3 
119 H. Spud Dual C romp DIP 

1101 bug Reg S, 12. 10.220 
1200 heg Reg 5.2. 11 10.3 
111 Press neon tuner DIP 
114 Quad Op Amp DIP 
139 Quad (omparlor DIP 

1406 Pn, 5 rep/ 154, 45. 05. 115. 
101., 105, 245 10.1 1.69 

003 Po. 5 tea 155. 45. 55. 124. 
lib. 105. 2451 10110 

170 AGC Squelch AMPO DIP 
I'2 41 Lop deli, Ior DIP 
171 AM IM SSI Stop TO. 
174 Po, 5 Rea mDIP .M 
NO 1. Audio Amp DIP 
180-8 b.. Audio Amp mDIP 
491 to None Dual preamp Drs 
102 In one Dual preamp DIP 
511 High SIC. ,ale Op Amp 
SAO Pone, driver 10 -5 
050 Pre, 5 Rea DIP 
555 Timer .nDIP .45 

S564 Dual OS, Timer DIP 
560 Ph... looked loop DIP 
562 Phase linked loop DIP 
565 /ha,. looked loop DIP TO-3 
564 In ten Gen mDIP 105 
567 lone Der ode. nDIP 
709 Operational AMP I05 or DIP 
710 Ho Speed boll Comp DIP 
71I Dual Dolleren. ( ompa, DIP 
723 5 Reg DIP .62 

733 04$. video AMII TO -S 107 
711 Dual H. Prrl Op Amp DIP 1.07 
741 ( omp Op Amp m01/ IO-O .32 
747 '41 Dual Op Amp DIP or 105 .71 
740 Ireq Ado 741 , DIP .35 
I)04 ISI Mulp. Stereo Demod DIP 1.07 
1107 144 Mulp. Stereo Oemod DIP .74 
1454 Op Amp mOIP 1.83 
1454 D -I ( omp Op Amp mDIP 
1800 SI..., multiplexer OIP 2.41 
200 Quad *moldier 01P .49 
7511 Dual core mentort tense Amp .71 
7525 Dual ,ore memory sense Amp 
647/ 5OIIage,on, O., Dlr IN 
064 9 DIG led ( .th Ow.. DIP 2.25 
75151 Dual line lane, DIP 1.75 

75451 Dual Perepherl Owner nOIP .35 

75452 Dual Peripheral Owner m01/ .15 
75453 11011 eu.l Penph Drove. mDIP .35 

75491 Quad ,eq Diner On ISO DIP .71 

75492 He. 1',011 drover OIP .80 

.26 

.09 
1.35 

1.07 

.95 

1.13 

1.39 

1.39 

1.70 

1.51 

1.50 

1.49 

1.20 

193 
142 

1.30 

1.25 

1.75 

1.75 

295 
295 n 
1.19 

139 
3.39 
1.18 
1.95 
1.95 

26 

.35 

.26 

% 

Data included with order on request.' 

UNI 000000ARD 

'.",; DIP II 
.- .ynr - ,,r ,n,. ,.w, a,.pa.,r,,,. 

FREE CATALOG AVAILABLE ON REQUEST 

Satisfaction guaranteed. Shipment will be made postage prepaid within 3.da,s from 
receipt of order. Payment may be made with personal check, charge card (include 
number and exp. dale). or money order. Phone Orders - BOIA and M/C card or C.O.D. 

Add 51.00 Io cover shipping and handling it order is less that 510.00. 
California residents add sales lax. Include shipping expense for orders shipped our of 

U.S. and Canada approx. 15".. of order. 

INTERNATIONAL ELECTRONICS UNLIMITED 

v* P.O. BOX 3036 -R MONTEREY. CA. 93940 USA 
PHONE (408) 659 -3171 

.Add 5.30 ea. It rem IS prl(ed nelow 51.1301 

Circle 14 (317 reader cervice card 



S. D. SALES CO. P. 0. BOX 28810 DALLAS, TEXAS 75228 
ALARM CLOCK KIT SIX DIGIT LED 
Thousands of hobbyists have bought and built our original clock kit 
and were completely satisfied. But we have received many requests 
for an alarm clock kit with the same value and quality that you have 
come to expect from S.D. So, here it is! 
THE KIT INCLUDES: 

1 Mostek 50252 Alarm Clock Chip 
6 Hewlett Packard .30 in. common cathode readouts. 

15 NPN Driver Transistors 
2 Switches for time set 
2 Slide Switches for alarm set and enable 
1 Filter Cap 
4 IN4002 Rectifiers 
1 IN914 Diode 
1 .01 Disc Cap 

15 Resistors 
1 Speaker for alarm 
1 LED lamp for PM indicator. 

$9.95 
PCB - 3.00 

XFMR - 1.50 

60 Hz. Crystal Time Base 
FOR DIGITAL CLOCKS $5.95 

S. D. SALES EXCLUSIVE! 
KIT FEATURES: 
A. 60 Hz output with accuracy comparable to a digital watch. 
B. Directly interfaces with all MOS clock.chips. 
C. Super low power consumption (1 .5 Ma typ.) 
D. Uses latest MOS 17 stage divider IC. 
E. Eliminates forever the problem of AC line glitches. 
F. Perfect for cars, boats, campers, or even for portable 

clocks at ham field days. 
G. Small size, can be used in existing enclosures. 

Kit includes crystal, divider IC, P.C. Board plus all other necessary 
parts and specs. 

MOS 4 DIGIT COUNTER I C 

All in one 28 PIN DIP. 4 Decade counters, latches, MUX circuits, display decoders, etc. 
Features: 5VDC operation, 25 MW power consumption, BOTH 7 segment and BCD outputs. 
Perfect for DVM's, frequency meters, lath's, etc. Can be cascaded for more digits. #5002 - 

S8 95. 

8008 -1 MICRO PROCESSOR 

New Units. High speed 8008 Almost twice as fast as units sold by others. Still a very versatile 
and widely used MPU. No data book, only pinout data included at this price. $12.50 
LIMITED OTY. 

1101 A RAM IC 
256 X 1 BITS Perfect for 8008 or small systems such as telephone dials that do not require a 

lot of memory. Special 59c. 8 FOR $4. 

C& K MINI TOGGLE SWITCH 
#7103 SUB MINI SPDT Center OFF. Special - 99c. 

TTL INTEGRATED CIRCUITS 
7400 - 19c 
7402 - 19c 

74L04- 29c 
74SO4 - 44c 

7404 
7406 
7408 
7410 
7411 

7413 
7420 

19c 

29c 
19c 

19c 

29c 

50e 
19c 

7430 
7432 
7437 
7438 
7440 
7447 
7448 
7451 
7453 
7473 
7474 
7475 

19c 

34c 
39c 
39c 
19c 
85c 
85c 
19c 
19c 
39c 
35c 
69c 

7476 - 35c 
7480 - 49c 
7483 - 95c 
7485 - 95c 
7486 - 45c 
7490 - 65c 
7492 - 75c 
7495 - 75c 
7496 - 89c 
74121 - 38c 
74123 - 65c 
74141 - 75c 

74153 - 
74154- 
74157 
74161 
74164 - 
74165 - 
74174 - 
74181 - 
74191 - 
74192 - 
74193 - 
74195 - 

75c 

1.00 
75c 
95c 
1.10 
1.10 
95c 
2.50 
1.25 
1.25 
1.00 
69c 

MOTOROLA POWER DARLINGTON - 51.99 
BACK IN STOCKT 

Like MJ3001. NPN 80 V.. 10A.. HFE 6000 TYP. TO -3 case. 
We include a free 723C volt. reg. with schematic for a power supply. 

SPECIAL - $1.99 

MOTOROLA RTL IC'S 
Brand new, factory prime. Hard to find, but still 
used in a variety of projects. (See the RTL Cook- 
book by Howard W. Sams.) 
MC724P -59c MC7B0P -89c MC791 P -69c 
MC725P -59c MC7B5P -49c MC792P -59c 
MC764P -49c MC787P -89c MC799P -59c 
MC767P -69c MC788P -49c MC9704P -89c 
MC771 P -49c MC789P -59c MC9709P -69c 
M0775P -89c MC790P -89c MC9760P -69c 

MV -SO TYPE LED's 
by LI TRONIX 

IO for $1 
Fectoey Rane' 

3 DIGIT LED ARRAY - 75c 

by LITRONIX 
rrTTTi 

DL33MMe 3 MAN -3 Size Readouts in one 
Package These are factory pelmy. not 
retested rejects as sold by others 
compare this price' 75c 3 for $2 

SALE ON CUT LEAD SEMICONDUCTORS 
Leads were cut for PCB 

1 N91411 N4148 
1N40021 Amp 100 PIV 
1N4745A 16V 1W Zener 
EN2222 NPN Transistor 
EN2907 PNP Transistor 
2N3904 NPN Driver Xstr. 
2N3392 GE Pre -amp Xstr 
C103Y SCR 800MA 60V 

Insertion Still very useable 

1001$2 
40 /S1 
20/S1 ALL NEW. 
25/S1 UNUSED. 
25/$1 SOME ARE 
25 /St HOUSE e 
25151 
10/$1 

SLIDE SWITCH ASSORTMENT 
Our bell seller Includes miniature and standard 
Wes single aM multi- position tints All new 
irsi quality name Drano notches Try pry pack - 

age and you it reorder mgrs Spacial - 11 tee St 
Ailpnment I 

DISC CAP ASSORTMENT 
PC leads. At least 10 different 
values Includes 001. 01. 05. 

plus other standard values 
60 FOR Si 

UPRIGHT ELECTROLYTIC CAPS 
47 std 35 V -101S1 68 mid 25V -8/51 
Brand new by Sprague PC leads 

RESISTOR ASSORTMENT 
1/4W5í and 10% PC leads 
A good mix of values 200/52 

1000 MFD FILTER CAPS 
Bred 35 WNDC upnght style with P C ieeie 
ssoel posmler value for hobbyiats Compere et up 
to St 19 each from trenches type electronic pans 
storm S D Speoal4tor St 

FAIRCHILD BIG LED READOUTS 
A dg 50 inch easy to read character Now available in situe' common rode 
a comm. cwhoda Tare your pick Supers toe ciment Main. only 5 MA par 
segment typa 

YOUR 
FND - 510 Common Anode CHOICE 
FND - 503 Common Cathode $1 50 ea 6 for 57 50 

DUAL 741C 1555111 OP AMPS 
Mini dip New house numbered units 

by RAYTHEON 
4 FOR SI 

FET'S BY TEXAS INSTRUMENTS - SPECIAL 5 for $1 
155.750ka win an internal Muse numb TO-92 pfeetic cane N Char. - 
Junction type FET 

We do not sell tunk Morey back 
gnu a lee on every item No C O D 
Texas Res add 5% la Postage 
rates went up 30%' Please add 5% 
of your total order t0 help cover 
shipping 

ORDERS UNDER $10 

ADD 75c HANDLING. 

S. D. SALES CO. 
P o BOX 28810 

DALLAS. TEXAS 75228 

T _ _ K 

ORDERS OVER $15 CHOOSE 
$1 FREE MERCHANDISE 

FOREIGN ORDERS MUST BE PAID IN U.S. FUNDS 

Circle 82 on reader service card 



S. D. SALES CO. P. O. BOX 28810 

DALLAS, TEXAS 75228 

UP YOUR 
COMPUTER! 

21L02 -1 1K LOW POWER 

500NS STATIC RAM 

TIME IS OF THE ESSENCE 

And so is power. Not only are our RAM's 

faster than a speeding bullet but they are now 

very low power. We are pleased to offer prime, 

new 21 L02 -1 low power and super fast RAM's. 

Allows you to STRETCH your power supply 

farther and at the same time keep the WAIT 
light off. 

8 for $17.50 

TOUCHTONE KEYBOARD 
SWITCH SET 

By Cortrols Research. High quality long life switches 
with keytops. For encoders, combination locks, etc. 

12 switches and tops, including 0 thru 9. Switch 
contacts are independent, allows hook -up to any matrix. 
Keytops easily removed. 

$2.95 Set 
2 for $5.00 

4K LOW POWER RAM BOARD KIT 
Imsai and Altair 8080 plug in compatible. Uses low power 

static 21L02-1 500 ns. RAM's. Fully buffered, drastically 
reduced power consumption, on board regulated, all sockets 

and parts included. Premium quality plated thru PC Board. 

THE WHOLE WORKS 

589.95 
Call your BANK AMERICARD or MASTER CHARGE 

order in on our 
CONTINENTAL UNITED STATES TOLL FREE WATTS: 

BANNAMERICARO 

iir/iriui /. 

1 MORE TIME 

1 -800- 527 -3460 
TEXAS RESIDENTS CALL COLLECT: 

214/271 -0022 
Please call between 8:30 AM and 6:00 PM C.S.T. - Monday 
through Friday. You may also call to check stock or just ask a 

question. However, only B.A.C. and M.C. orders will be accepted. 
We do not ship C.O.D. (See terms of sale on other page.) 

Circle 82 nn reader s'nvice card 127 
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FREE CATALOG 

WITH ALMOST 

3000 ITEMS 
INCLUDING 

B &K, EICO, RCA, 
FLUKE, SENCORE, 
SIMPSON, HICKOK 

and LEADER 

plus a complete line 
of tubes, tools and 
electronic supplies 
at prices you won't 

believe. 

FORDHAM 

l 

RADIO SUPPLY CO.. INC. 

855R Conklin St Farmingdale N Y 11735 
Tel (516) 752-0050 

Circle 63 on reader service card 

THE BIGGEST! 
COMPUTER STORE in the WORLD 

* NEW MICROCOMPUTER KITS * USED TERMINALS, PRINTERS * USED DISK, TAPE DRIVES * USED MINICOMPUTERS 

AMERICAN USED 

COMPUTER 
WAREHOUSE 
STORE 

617 -261 -2701 
584 Commonwealth Ave, BOSTON 02215 
TUES, THUR -4:30 to 9:00; SAT, 9:30 -5:30 

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 original 
factory made. Free catalog. WEST PACIFIC 
ELECTRONICS, P.O. Box 25837, W. Los 
Angeles, CA 90025 

PRINTED CIRCUIT 
Positive Acting Photo Resist; Carbide 
bits; Bubble etchers; Artwork; Epoxy 

Glass Boards. 

Send stamp & address label for flyer 
TRUMBULL 

833 Balra Dr., El Cerrito, CA 94530 

RADIO & TV tubes 36C each. One year guaran- 
teed. Plus many unusual electronic bargains. 
Free catalog. CORNELL, 4217 -E University, San 
Diego, CA 92105 

NEW Canadian Magazine, "Electronics Work- 
shop", $5.00 yearly, sample $1.00. ETHCO, Box 
741 "A ", Montreal 

COMPUTER SYSTEM 
Multiprocessor design abws 8080 68001r8 ;6502 G 
others to work together sho re memory I KRAM I Proc. 
essor bouc systems with ROM Power Cobinet Display 
Tr( inrerfoces under $500 Maryopno .ns Electronic Tool 
Co.. 4736 W El Segundo Dlvd.. Hawthorne. CA 90250 

CANADIAN discount and factory clearouts cata- 
log. Top brand stereo equipment, calculators, 
test gear, CB & communications, telephones. 
Factory dumps -government surplus. Amazing 
bargains. Unusual items. Rush $1. ETCO -RE, 
521 5th Ave., NYC, 10017 

MANUALS for Govt. surplus radios, test sets, 
scopes, List 50ií (coin). BOOKS, 7218 Roanne 
Drive, Washington, DC 20021 

CARBON film resistors -' /4W, 5% 10 -4.7 meg- 
ohms for 31/2e each. Fifty per value $0.85. 
Discounts available. Free samples /specifica- 
tions. Other quality components. $1.00 postage. 
COMPONENTS CENTER, Box 134R, New York, 
NY 10038 

TELETYPE equipment for beginners- experi- 
enced computer enthusiast. Teletype machines, 
parts, supplies. Catalog $1.00. ATLANTIC 
SALES, 3730 Nautilus, Brooklyn, NY 11224. Tel: 
(212) 372 -0349 

FREE catalog. IC's, Semi's. CORONET ELEC- 
TRONICS, 649A Notre Dame W., Montreal, Clue. 
Canada, H3C -1H8. US Inquiries. 

PLANS & KITS 
NATE commercials? Device for color TV's kills 
commercials automatically during B &W pro - 
grams. Easy construction /installation. Plans 
$2.50: ASI, Box 273, Laguna Beach, CA 92652 

DESCRAMBLERS: Several professional models 
that work with all scanners. Tone encoders/ 
decoders. Scanmate, AAPP, radar detectors, 
Big Ears, alarms, books, kits, parts. Catalog 25 
cents: KRYSTAL KITS, Box 445, Bentonville, AR 
72712 

EASY -TO -USE 4kx8 MEMORY 
This is a multipurpose, simple, and cost - 
effective memory. Does your 6800, 6502, 
8008, SC /MP, or other processor need some 
memory? The NAKED RAM is compatible with 
any system using a bi-directional data 
buss. Own a JOLT system? The NAKED RAM 
is directly compatible... it even comes 
with the appropriate 40 pin connector. 

This kit uses 2112s and draws under IA; 

Includes sockets for all ICs. 

rq 

TERMS: No C(7Ve; Cat tea add tan. Naetet- 
Z change' /Bankamenicatde cat! 415- 357 -7007. 
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CC 

BILL GODBOUT ELECTRONICS, BOX 235` 
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out of 
2 who 
have it 
chart 
know 
it... 

21 million America ̂ s nave hgfl 
blood pressure But 50 percent of 
those who have I. don't know it 

wren blood pressure goes hngner 
than I should. and stays high, 'I sets 
the stage for Mart attack or stroke 

Most cases of high blood pressure 
can be controlled with drugs and 
Other advances in treatment That S 

why you should see your doctor reg- 
helady Only he can ten it you need 
lp 

4 paie ..,On. 
-"aa* horn yew 
Mosel A..owMen 

The BIGGEST "BRIGHTEST" BESTEST 

6 Digit LED Alarm Clock & Elapsed Timer Kit 
available at this value anywhere 

$17.95 Complete 

6- Fairchild .50" LED Displays 5375AB Nat. Clock Chip 
0 -60 Min. Elapsed Timer "Freeze" Feature on any Mode 

12 Hr. 60 cycle Oper. 24 Hr. Alarm w /snooze 
AC or DC oper. Field Tested over 6 months 

The kit contains P.C. Boards, Xformer, and EVERY Part Required for the 
Clock and all options except Cabinet or Crystal Time Base for D.C. Oper. It 

desired, see below. 

Clock Cases 

Wood Grain, Dark Oak Finish 6 Filter - $4 00 

Pleriglas (Choice: BI, Wh, Blue. Smoke) - $300 

Crystal Time Base Kit 
for DC operation 

$5.95 

ELECTRONIC COMPONENTS -A small SAMPLING 

LM309K - 5 Volt Regulator - Raytheon 79C 

LM340T Series Regs. - 5, 6, 12, 15, & 24 V (pos.) 994 

LM741 Op. Amp. 14 Pin Dip Pkg. 4 for 99t 
2N3055 NPN Transistor TO -3 Pkg. 59C 

2N4904 PNP (complement to 2N3055) 69C 

25 Amp - 200 Volt Full Wave Bridge $1.49 

10 Pk - 220 Power Tab Xistors, NPN & PNP Asst. $1.49 

15 Pk - LED's Assorted Sizes and Colors $1.49 

Bi -Polar LED - Red /Green $1.00 

HOBB-Y-TRONIX, INC. 
Box 511, Edison, N.J. 08817 

Orders must include Check - No COD's. Add $1.00 handling for orden 
under 515.00 NJ residents add 5% tau Shipment via UPS unless otherwise specified. 

Circle 29 on reader service card 



AP.O. BOX 2, AMESBURY, MASS. 01913 
DELTA ELECTRONICS CO. 

SILICON SOLAR CELLS 
Get into SOLAR ENERGY with these exotic 
silicon solar cells. They were developed by Ion 
Physics Corp. for space applications. Each one 
develcps 430 mv, 95 to 130 ma 140 to 56 
watts Shown 1. Shown approx. full size, they are .788" 

square, 8 to 15 mils thick. Boron doped silicon base, dopant is 

phosphorus implanted IN on P), contacts are titanium silver. New, 
1st line, with data. Applications limited only by your imagination! 
STOCK NO. R5433 $2.50 each, 5/10.00, 20/35.00 

14.5 VOLT, 20 AMP TRANSFORMER 
A constant voltage transformer with 2 outputs of 14.5v @ 10 amps, & 
1 of 36v @ 11 amps. May be combined for 29v CT @ 10 A, or 14.5v 
@ 20 A. Ideal for 12v DC supply. 472" x 672" x 57/4 ", 23 lbs. 

STOCK NO. R9026 $17.95 each, 2/35.00 

ELECTRONIC TIMER 
(.5 sec to 120 sec) 

A sophisticated timer used by a large camera 
maker for timing "Instant Pictures ". Range 
about .5 sec to 2 min., adjustable with variable 
control. Operates from 3v source. Elapsed 

time is indicated bt a small incandescent bulb, which goes on when 
the timer is started, off at end of time. The bulb could be replaced 
by a sensitive reed relay or SCR to control other equipment. Useful 
for all kinds of timing, security devices, etc. 2" x 2 ". All units 
tested before shipping. 
STOCK NO. P6312 $1.75 each, 4/6.00 

Send for latest free catalog. Minimum order $5, phone orders 
welcome: (617) 388 -4705. Include sufficient postage; excess will 
be refunded. BANKAMERICARD & MASTERCHARGE welcome, 
ALL numbers needed for processing. Minimum charge $15. 

Circle 55 on reader service cari/ 

Same day shipment 
First line parts only Factory 
tested. Guaranteed money 
back. Quality IC's and other 
components at factory prices 

INTEGRATED CIRCUITS 
16M TIL 
SN7ww 

9474412N 
SN740W 
SN141a 
5N741. 
5N74194 
SN7417N 
SN1420N 
SN7430N 
SN74394 
94743841 
5N14P1 
947MT4 
sN7450i 
514747]11 
51174794 
9474794 
9414794 
SWOON 
SAIUNN 
9474594 
9474994 
0174424 
947493N 
51174994 
99 74100I4 
9474107/4 
9474t21N 
5N74123N 
511741294 
51474146/4 
94141594 
SN74157N 
SAMISEN 
514741554 
5N74157N 
5N74+e1N 
5/4741504 
5N741104 
5N7411W 
511141194 
5N74191N 
SN1419f94 
047429144 
51175494 

74EaA Ttl 
5147415004 
9474LSSM 
5N74LSMN 
5474L50M4 

17 
17 

19 

63 
34 
39 
1t 

220 5 
25 

ro v 
32 
49 

32 

i5 
2 00 

45 

49 

2! 
90 
39 
39 
59 
55 
89 
95 
75 

0 
95 
95 
95 

1 35 
I 65 

19 
90 ú 

1 65 
35 

34 

39 

947415794 
947915204 
5N7L$2M 
5N74L531W 
5141415394 
51414L574N 
9474LS794 
5N14L560N 
5N7g593N 
947415961 
94741570714 
514741513211 
947415t51N 
51114157574 
9474/579311 
94141$191/4 
9414LS25M4 

LUNAR 
CÁ3052 
CA30N 
LM301AN 
LM30tAN 
1M307N 
LM3094 
LM3096 
L131 IN 
1114318 

1M32 
1433914 
L310t.5 
LM343N 

M35I4 
MON 
1M710N 
1317274 
LM7374 

M147CN 
LM147N 
M7303N 

1311512 
143900E 
1313909 
MC1459V 
NE5491 
14E5594 
5165556 
NE56N 
NE55M 
14E58& 
r4E551V 
9475451C4 
SN15452CN 

Not a Cheap 
Clock Kit $17.45 
Includes everything 
except case 
2 -PC boards 6- 50 LEC 
Displays 5314 clock 
chip transformer all 
components and full 
instructions 

>o 
34 

34 

75 
10 

7 10 

ú 
I 00 
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40 
2 05 
2 00 
2 20 

1 90 
2 7s 

35 

ü 

90 
1x 
1 i0 

55 
60 

4 25 
2 40 
15 

86 

86 
35 

62 

59 
10 

55 
ó 
00 
5 
95 

I 25 
39 
39 

P.O. Box 4430E Santa Clara, CA 95054 
(408) 988-1640 

TERMS: $5.00 min. order U.S. funds 
Calif. residents add 6% tax. 
FREE Send for your copy of 

our 1976 QUEST CATALOG. 
Include 

.13E 
stamp. 110, 

CNOe 
CD3451 
C04001 
CD002 
CD4071 
CD4012 
CD4011 
CD4078 
CNN, 
CD4020 
CD024 
CDW27 
CD4030 
C04049 

Có 7 

CD072 
CD452 
CD4511 
CD0192 
74C5 
14Cp 
74C14 
14C190 2 5 
'4C192 2 40 

4C221 2 75 

MONACO 
14111256 220 
MINN 25 
4102011 2 75 
747476 2 75 

748791 2 75 

NOIIIIINONY NAM 
2102 1 90 
2102.1 220 
21076 9 5 
2112.2 716 
25736 105 
MM5262 90 
145055 2 20 

ROOM 
1754 135 

7462523 , 25 
N52572] 00 
74625126 4 

ELECTRONICS 

NONNI LED9 
MANI C 270 290 
00713 CC 1-5 39 

01704 CC 30 7 25 
DL 707 CA 300 1 50 
DL727 CA 500 256 
01747 CA e5 225 
OND359 CC 357 95 
113503 CC 500 7 35 
7N0570 CA 5m 135 
140600 CC e110 2 75 

040801 CA NO 2 75 

6640 
0749 CC 600 3 60 

405022 69 
31V506i e9 
5092. 7414 1 40 

CRYSTALS 
M44 4 50 

2L91! 4S0 
4M141 425 
5MN4 425 

701014 425 
19LM1 390 
20M111 390 
32 MNt :90 
3275 41 5 
Ar000NYER1o1 
6700CN AS 5 
O M A MMY{N101 
31D4C100 1200 

C SOCKETS 
161Yr T61 Lw, PIME 
ON 510 9N 10P 
e 15 24 )6 

14 5 29 43 
16 20 36 58 

79 27 40 61 

22 35 

LIIC9OPAOCEp044 147 

59741.14 543501 *51. - 

623400,0,. As: 570 
NCLLxIES 6A4 
-305 1 

45 
3e257.4 

i.75i62 t24MT 
6A a PROM ro 9C 60rd 
ON ANN 470V.mR4 
4M M47 AD 6v5 
Encode, 76007955 6) SO 

116160NNEIOCISION 
65O 24 50 
90904 u 6C 

CLOCKS 
145309 CO 

145317 ]90 
145312 460 
145313 38O 
145314 390 
00715376 636 
1045389 35 
145315 55 
C710111 560 
060026CN ] 15 

1641001 Co01Di9M 
CbC6 ,1b04M 741145 
9m, and 06005 

1995 
61NM, 7 96/1606d 
91qrN9MIVMNr. now 
N4610451 MANN N 00 
BONO BROWN 550 
ONE 51 00 

NIM/TOM 
Nw5\n09.r4.14n925 
IN AN 53 
MANTNfO 
4151013 620 

3374 5 S 
657E9 5043 14 95 CAACITORS 

1N7134 4o« 4a smut Co.roelo C324140 ¡II 50 

IC UPDATE 
MASTER MANUAL 
Complete IC data trom 
all Manufacturers 14.000 
cross references. $30 00 
with update service 
Limited quantities available 
For postage add $2 CO. 
Foreign $6 00 

Miles Per Gallon 
Circuit 
Cg lag F.ow srnso' $2950 
Speed Transducer $ 800 
(Specify car make and year) 
CMOS Rate Muidpliers $19.95 
2- 50 in Displays S 250 
Includes Circuit Description 
PC Board not included 

Circle -" 
on reader service cari/ 

CB SPECIALS -R.F. DRIVERS -R.F. POWER OUTPUTS -FETS 
2SC481 
2SC482 
2SC495 
2SC502 
2SC517 
2SC614 
2SC615 
2SC616 
2SC617 
2SC699 
2SC710 
250711 
2SC735 
2SC756 
2SC765 
2SC766 

1.85 
1.75 
1.10 
3.75 
4.75 
3.80 
3.90 
4.15 
4.25 
4.75 

.70 

.70 

.70 
3.00 
9.50 

10.15 

2SC767 15.75 
2SC773 .85 
2SC774 1.75 
2SC775 2.75 
2SC776 3.00 
2SC777 4.75 
2SC778 3.25 
2SC797 2.50 
2SC798 3.10 
2SC781 3.00 
2SC789 1.00 
2SC796 3.15 
2SC799 4.25 
2SC802 3.75 
2SC803 4.00 
2SC839 .85 

2SC866 
2SC1013 
2SC1014 
2SC1017 
2SC1018 
2SC1173 
2SC1226A 
2SC1237 
2SC1239 
2SC1243 
2SC1306 4.75 
2SC1306 -1 4.90 
2SC1307 5.75 
2SC1307 -1 6.00 
2SC1377 5.50 
2501449 1.30 

5.85 
1.50 
1.50 
1.50 
1.50 
1.25 
1.25 
4.50 
3.50 
1.50 

2SC1449 -1 1.60 
2SC1475 1.50 
2SC1678 5.50 
2SC1679 4.75 
2SC1728 2.15 
2SC1760 2.15 
2SC1816 5.50 
2SC1908 .70 
2SC1957 1.50 
2SF8 3.00 
HEP -S 3001 3.25 
25D235 1.00 
MRF8004 3.00 
4004 3.00 
4005 3.00 
40080 1.25 

40081 1.50 
40082 3.00 
2SC608 4.85 
SK3046 2.15 
SK3047 3.75 
S12095 3.50 
SK3048 3.25 
SK3054 1.25 

251(19 1.75 
2SK30 1.00 
2SK33 1.20 

3SK40 2.75 
3SK45 2.75 
3SK49 2.75 

JAPANESE TRANSISTORS 
25452 
254316 
2SA473 
254483 
2SA489 
254490 
254505 
254564 
2SA628 
2SA643 
2SA647 
254673 
254679 
2SA682 
2SA699 
2SA699A 
254705 
254815 
254816 

25622 
25854 
25856 
2SB77 
258128 
2SB135 
258152 
258173 
258175 
2SB178 
258186 

.60 

.75 

.75 
1.95 
.80 
.70 
.70 
.50 
.65 
.85 

2.75 
.85 

3.75 
.85 

1.30 
1.75 
.55 
.85 
.85 

.65 

.70 

.70 

.70 
2.25 

.95 
4.50 

.55 

.55 
1.00 
.60 

256187 
256235 
256303 
2SB324 
258337 
258367 
256370 
256405 
258407 
258415 
258461 
256463 
256471 
256474 
258476 
258481 
2SB492 
258495 
256507 
258511 

2SC206 
2SC240 
2SC261 
2SC291 
2SC320 
2SC352 
2SC353 
2SC371 
2SC372 
2SC394 

.60 
1.75 
.65 

1.00 
2.10 
1.60 
.65 
.85 

1.65 
.85 

1.25 
1.65 
1.75 
1.50 
1.25 
2.10 
1.25 
.95 
.90 
.70 

1.00 
1.10 
.65 
.65 

2,00 
.75 
.75 
.70 
.70 
.70 

2SC458 
2SC460 
2SC478 
2SC491 
2SC497 
2SC515 
2SC535 
2SC536 
2SC537 
2SC563 
2SC605 
2SC620 
2SC627 
2SC642 
2SC643 
2SC644 
2SC681 
2SC684 
2SC687 
2SC696 
2SC712 
2SC713 
2SC732 
2SC733 
2SC739 
2SC715 
2SC762 
2SC783 
2SC784 
2SC785 
2SC793 

.70 2SC815 .75 
.70 250828 .75 2SC1756 1.25 
.80 2SC829 .75 

2.50 25C830 1.60 25330 .95 
1.60 2SC839 .85 25045 2.00 

.80 25C945 .65 2SD65 .75 

.75 25C1010 .80 25368 .90 

.65 25C1012 .80 25372 1.00 
.70 2SC1051 2.50 25388 1.50 

2.50 2SC1061 1.65 250151 2.25 
1.00 25C1079 3.75 250170 2.00 

.80 2SC1096 1.20 253180 2.75 
1.75 25C1098 1.15 253201 1.95 
3.50 2SC1115 2.75 253218 4.75 
3.75 25C1166 .70 250300 2.50 

.70 2SC1170 4.00 250313 1.10 
2.50 2SC1172B4.25 253315 .75 
2.10 2SC1209 .55 253318 .95 
2.50 2SC1213 .75 250341 .95 
2.35 2SC1226 1.25 2S0350 3.25 

.70 2SC1243 1.50 250352 .80 

.70 2SC1293 .85 250380 5.70 

.70 2SC1308 4.75 250369 .90 

.70 25C1347 .80 2SD -390 .75 

.70 25C1383 .75 253437 5.50 
1.75 2SC1409 1.25 
1.90 2SC1410 1.25 
1.00 2SC1447 1.25 
.70 2SC1448 1.25 

1.00 2SC1507 1.25 
2.50 2SC1509 1.25 

2SC1569 1.25 

MPS -U31 4.00 
MPS8000 1.25 

POWER- TRANSISTORS HIGH -VOLT. TV. TYPE 

8U204 1300V 3.90 BU207 1300V 
B1J205 1500V 4.70 BU208 1500V 
BU206 1700V 5.90 2SC1170 1100V 

5.40 2SC1172B 
6.25 2SC1308 
4.00 2SC1325 

1100V 4.25 
1100V 4.95 
1100V 4.95 

( in lc 62 on reader scrri(e carni 

OEM SPECIALS 
1N270 .10 2N960 .55 
1N914 .10 2N962 .40 

2N967 .50 
2N173 1.75 2N1136 1.35 
2N178 .90 2N1142 2.25 
2N327A 1.15 2N1302 .25 
2N334 1.20 2N1305 .30 
2N336 .90 2N1377 .75 
253384 1.05 2N1420 .20 
253986 .90 2N1483 .95 
2N404 .30 2N1540 .90 
2N443 1.75 2N1543 2.70 
2N456 1.10 2N1544 .80 
255014 3.00 2N1549 1.25 
25508A .45 2N1551 2.50 
2N555 .45 2N1552 3.25 
256524 .85 2N1554 1.25 
25677C 6.00 2N1557 1.15 
2N706 .25 2N1560 2.80 
2N7068 .40 2N1605 .35 
2N711 .50 2N1613 .30 
25711B .60 2N1711 .30 
2N718 .25 2N1907 4.10 
257184 .30 2N2060 1.85 
257204 .50 2N2102 .40 
2N918 .35 2N2218 .25 
2N930 .25 2522184 .30 
2N956 .30 2N2219 .25 

2522194 30 2N2913 .75 253740 1.00 254401 .20 
2N2221 25 252914 1.20 2N3771 1.75 254402 .20 
2522214 30 2529164 3.65 2N3772 1.90 254403 .20 
2N2222 25 253019 .50 2N3773 3.00 2N4409 .20 
2522224 30 2N3053 .30 2N3819 .32 2N4410 .25 
252270 .40 253054 .70 253823 .70 2N4416 .75 
2N2322 1.00 2N3055 .75 253856 .20 2N4441 85 
2N2323 1.00 2N3227 1.00 253866 .85 2N4442 .90 
2N2324 1.35 2N3247 3.40 2N3903 .20 254443 1.20 
2N2325 2.00 253250 .50 2N3904 .20 2N4852 .55 
2N2326 2.85 2N3375 6.50 253905 .20 255061 .30 
2N2327 3.80 2N3393 .20 2N3906 .25 255064 .50 
2N2328 4.20 2N3394 .17 2N3925 3.75 255130 .20 
2N2329 4.75 253414 .17 253954 3.50 255133 .15 
2N2368 .25 253415 .18 2539544 3.75 255138 .15 
2N2369 25 2N3416 .19 2N3955 2.45 255198 3.75 
2N2484 .32 2N3417 .20 2N3957 1.25 255294 
2N2712 .18 2N3442 1.85 253958 1.20 255296 .50 
2N2894 40 253553 1.50 2N4037 .60 255306 .20 
2N2903 3.30 2N3563 .20 2N4093 .85 255354 .20 
2N2904 .25 2N3565 .20 254124 .20 255369 .20 
2529044 .30 2N3638 .20 254126 .20 255400 .40 
2N2905 .25 2N3642 .20 2N4141 .20 255401 .50 
2529054 2N3643 .15 2N4142 .20 255457 .35 
2N2906 .25 2N3645 .15 2N4143 .20 255458 .30 
2529064 2N3646 .14 2542204 .45 C103y .25 
2N2907 .25 2N3730 1.50 254234 .95 C103d .40 
2529074 30 2N3731 2.75 2N4400 .20 C105ó1 .50 

C106di .75 

UNIJUNCTIONS INTEGRATED CIRC. RECTIFIERS 

50 2N4871 .50 UA703C .40 10 100 

5.00 .60 2N4891 50 709C OP. AMP. .25 54001 .60 
.55 
.70 
.25 

2N4892 
2N4893 
2N4894 

.50 

.50 
50 

741C OP. AMP. 
7400 
TA7061P 

.25 

.15 
3.50 

N4002 
N4003 
N4004 

.70 
.80 
.90 

6.00 
7.00 
8.00 

MU10 TA7205P 8.00 N4005 1.00 9.00 .65 .40 
UPC1001h2 6.CO 44006 1.10 10.00 .50 
Ne555 1.25 N4007 1.20 11.00 

SILICON 

2N2646 
2N2647 
2N6027 
2N6028 
D5E37 
2N2160 
2N4870 

New -Tone Electronics 
P.O. Box 1738 A 
Bloomfield, N.J. 07003 
Phone: (201) 748 -6171 

748 -6172 
748 -6173 ALL PARTS GUARANTEED 

N.J. residents add 5% sales tax. Minimum order $5.00. All orders 
add $1.00 postage. Dealers write or phone for discount prices. 



54740041 16 

56674016 16 

91710211 21 

5674076 16 

5474049 11 

5914056 24 

5674066 70 
5674076 29 
56746611 25 

SN71096 25 
5671106 le 
5674116 30 
9174126 33 

5614136 1S 

5674146 70 

5674166 35 
5674176 35 

SX142N 21 

$671214 33 
567422W 49 
5674236 37 
5674256 29 
5474266 29 
5671279 37 
56742914 42 
5411396 26 
SN74326 31 
94743711 27 
5174386 27 
9474396 25 
.N74wr1 15 
ìN7414 89 
3674426 59 
574436 75 

6744416 75 

5744541 75 

97474464 81 

5674474 69 
5614466 79 

56745011 26 
904594 27 

7400N TTL 
55715366 
5674516 
5674596 
9046011 
51174791 
5N747t6 
56717774 
5N74/36 
5674716 
5N71756 
567176M 
5N71796 
56748011 
5174826 
$674836 
9474856 
5614866 
514746644 

5614896 
56749067 
9474916 
5474926 
91749314. 
59174946 
56749511 
56749644 
5N749M 
5N1410pM 
597410714 
597/1216 
51711226 
5674236 
56741256 
567/1266 
5N14132N 
56741366 
5674196 
56741426. 
5N7414p1 
5N74141M 
5674454 
91741476 
51/41486 

ñ 
22 
45 

69 
39 

567415066 100 
544741516 79 
54741536 69 
$6741516 1 25 

5674155N 99 
56741564 99 
56717571 99 

37 5N741601 125 
56741616 99 

s0 56741634 99 

32 

32 

5 00 
50 

517466 1 10 

96674656 1 10 

56741661 1 25 
98 51741676 
'0 56141701 
89 5674172N 
19 51174173N 

5447417/6 
5X7417514 
56141766 
5N/4177N 
5N741601 
5674616 
56741826 
5674161 
56111856 
9171113611. 

9041876 
39 94741901 
39 51741916 
39 567419251 
70 5474793N 
60 567419111 
60 56741954 
09 56711964 
95 58741976 

350 
2 25 

45 

49 

49 
79 

79 

89 
400 I0 

550 
2 70 

78 00 
50 

1 25 
HI 
m 
90 I 

H, 
1 49 

% 
1 95 
110 
S00 
6 00 

79 

1 25 

7 25 
75 

1 25 
75 

15 567/1986 175 
00 5974199N 1 75 

50 SN742001 5 59 

50 567477M14 % 
t5 5674251N 1 79 
15 5N112614 6 m 
00 51142851 6 00 

MANY OTHERS AVAILABLE ON 6E0UE5T 
206. Decoum 707 100 Com6red 74004 

CONSUMER ELECTRONICS 

PONG 

SUPER PONG 

SINGLE 

GAME 

4 GAMES 
IN ONE "9.95 $89.95 POND 

GAMES INCLUDED IN SUPER PONG ARE: 
PONG CATCH 
SUPER PONG HANDBALL 

FEATURES OF PONG ANDSUPER PONG 
ncreenemin speed on 4017515 Increams n Cnement 
Playnp lee 40nae to any sue screen 
Gene appears n color or n man 6 elide depending on 7levaon set 
Umnstakatak PONG solid attnnpanes each volve 
094x1 5cornp Nash on 6e screen between each pont 

2 player chnen9e 07 6474,76 
Noe. up senp7e M any model ways., set the screen actually Mcmns the playnd 

6996661 and other !4040044 ta tte wed Io male any memoer of Me 517,ly a Pon0 _n ar.; 
Banery operated try 4 we D 11611179_66 Daer4e ncluded ere de Une 

AC Adaptor (Eliminates Batteries) S9.% 
ATARI 

/41500 39 
747L500 IT%15157 

741501 79 741573 65 7415153 
741503 39 711574 65 7115157 
711501 45 741575 79 7115162 
741505 45 741576 65 7415163 
741508 39 7415e3 1 79 7415761 
741.510 39 741586 65 7115181 

711.513 79 741593 125 745190 
741514 119 741592 7 25 7415191 
741520 39 711593 1 25 7115191 
741526 49 711595 2 19 7415197 

741.527 45 7415% 189 745194 
741528 49 7415107 65 7415195 

741.530 39 7115112 65 7415257 
711531 45 '415132 1 55 7415260 
'11540 19 7115136 65 7415279 
... 39 7415138 1 89 7115670 

1 
109 

55 
2 25 

2 15 

2 25 
3 69 
2 85 
2 65 

85 
2 85 
215 
2 25 

89 
55 

9 

5 95 

:24000 
C04001 

ca0oó 
1,01991 
C94009 
0D4010 
CD4011 
C1340í2 
00.013 
CU4016 
,34017 
54119 
;.94020 
C24022 
C2023 
"IN021 
:54025 
"04021 
"24026 

l-SíC14029 oA 

25 

25 

25 
2 50 

25 
59 

ñ 
25 

1 35 

55 
1 49 
1 25 

25 
150 

w 
165 
165 

CMOS 
C04035 I 65 
CD1010 2 15 
054012 1 % 
354044 I 50 

C04046 2 51 

C0467 2 75 

004049 79 

was0 79 

CD1051 2 % 
W4053 195 
C01ao 3 2s 
354066 1 75 

034069 45 

021077 45 

004072. 45 

CD1081 45 

004511 2 50 
c04516 2 50 
747006 39 
MOON 55 

7413016 75 

740106 65 
740206 65 
7403091 65 
740424 2 75 

74C736 I 50 
71071 I 15 

740906 3 CO 

1419544 2 OC 

7401076 1 27 
740151 2 % 
740154 a 00 
740157 2 15 

740160 3 25 
74061 3 25 
710163 3 00 
740161 325 
74073 260 
740193 2 75 

701% 2 75 

5101014' 4 50 
MCI4018' 56 

.6430046 

.630711 
,M3ptCI4 
16f30211 
.M314N 
41f15H 

r 

...6 

43_i6CN 
1630911 
1601N 
0.131001 
1631154 
1.6131114 

1N31410N 
143190 
16719D 
1M3Á6.5 
143ÁR51 
1.143204 11 

1413706,15 
143207ß 
1.1432074. 
163207 lr 
163Á/1M 
143236-5 
163216 
1.143394 
1M3101(-5 
16306-11 
1.543404 15 

1.141406 .24 
LM340T-5 
163101b 
1/43407 71. 

043407-1P 
163401 12 

163101 IS 

19310T21 
0435011 
1M351061 
1663706 

1631066 
1.513734 

35 
35 
75 

35 
1 00 

% 
1 10 

99 
1 75 

90 

90 
150 
130 
9W 

35 
35 

35 
35 
75 

75 
75 

75 

95 

LINEAR 
1143776 4 00 

11436066 
1631006 105 
163616 1 79 
167826 I 79 

ME5079 8 CO 

NE516 600 
NES71H 3 m 
Na536T 600 
NE5101 6 00 
6655011 79 
66553 2 50 
NE555V 45 

NE5608' 5 CO 

NE%16 5 00 
805676 5 CO 

NE56554 99 
NE5654 1 25 
NE566CN 1 95 
_56766 I 25 
NE5619 1 50 
1MO3CN 
1147097 
167096 29 

60 11471064 19 

70 167114 39 

95 1147236 55 
95 1-M7236 55 

% 1.6713M 109 
95 167396 1 29 

75 1M741C7 35 
75 1674101 35 

75 1141741 14N 39 

75 1674711 79 

75 167479 79 
75 167497 39 

75 11476614 39 
00 7913036 % 
85 1141)131N 179 
IS 16117056 7 40 

15 1613076 85 

25 1913106 1 % 

139 

45 
29 

1673516 I 65 
1914164 1 75 
1671510 65 
1611966 95 
6415569 715 
1927116 1 95 
192%16 2 % 
1930656 69 
1939006 55 
1639056 60 

1143909 i 25i 
1655566 85 
94055559 00 
1975251 % 
1975351 1 25 

80388 1 95 
1975450 49 
1515104 39 
1515ÁX 39 
7545.306 39 

75/51011 39 
1519104 79 
75192011 89 
7694CN 89 

RCA LAMM 
093013 1 15 

CA3023 1 56 
CA3035 2 4 
747039 1 35 
717016 1 30 
CA3059 3 25 
143060 315 
041080 15 
CA367 1 00 
C430e2 2 00 
LÁ3013 1 60 
CA3016 BS 

CAM49 3 75 

Cg091 10 Á 
CA31Á 215 
CA7130 7 39 
CA3600 1 75 

R0176 5% 
R04195 3 15 

XCITON OPTO ELECTRONICS 
LITRONIX 
MONSANTO p 

125" dia. 
472099 
902090 
402099 
407090 

DISCRETE LEDS 

.185" dia. 
551 60526R 5 5' 
411 605260 : 9' 
491 605269 
411 005260 . 

.200" dia. 
00229 
102Á 
4022Y 
AC22o 

fN0503 14670 

TYPE PRPRA/110 1 

AN r 

MAN 

441 
MAN 4 

MAN 7 

MAN 7G 

MAN 'Y 
MAN '2 

R - RED 

G - GREEN 

Y - YELLOW 

0 - ORANGE 

.190" dia. 
00777A SS1 
0C1110 491 
10117 441 
40170 411 

.200'1 dia. 085 dia 
511 105560 Sil 
411 6C556G 491 
447 405561 411 
411 805560 111 

91707 

3364074 46600E 
5 e 7 001 MATRI5 
COMMON 0079001 
COMMON 0477700 
C064906 ANODE 

COMMON ANODE-GREEN 
07449066 4600E-0fll0W 
COMMON ANODE 

DISPLAY LEDS 
MAN? MON4 MAN7 

MAN 

I 
NI TYPE 

270 23 25 949 74 

300 4 % 01707 
115 39 Duo 
167 1 % 19.750 

300 750 01338 
300 195 76070 
300 195 660503 
$00 150 76050: 

641.50 

085 as W66_0 

red Rd 
611 

0174 

NIP 
PO1A411TY NT 

COMMON CAI77OOE 300 51 50 
COMMON ANODE 30C 4 50 
COWAN MIODE 500 225 
0090406 01114001 600 2 49 
00659064 041409E 770 125 
COMMON CA7NODE 250 50 
COMMON C6700E 500 1 75 

20M9406 46001 500 175 

DATA HANDBOOKS 
7400 Pin-out 6 Description of 5400/7400 ICS 
CMOS Pln.out 6 Description of 4000 Series ICS Llnear Pin -out 6 Functional Description 

ALL THREE HANDBOOKS $6.95 

52.95 
S295 
52 95 

MINIATURE 
TOGGLE 

4 

PUSH BUTTON 
- 6641 i 6164 494 Mee. 

Mayo Fad 2.0 1466 30-H 
V... 1.e123 3235 (1%57115'6 

4Xeere 4e4r 4 
P5126 V 35 it 95 f111 21 u 

444.7 rocs fuf 
THUMBWHEEL SWITCHES 

4tiiIh iiiiiii 
60f45501_5 .885595614 

MM.. Pea MM M616n IM . new .paeo 5 se 
ants eMr. moo 440 sa OP d+rrr woe $.077 d 
awe Son uat, .brn.a4,ee. 43 
Hl bet rea úe .04 SW, 40 

P 4M 
fe 

I dP 

F 7011716 90746 19/17141 r9 2 

ßl1 FOR 

S1.D0 

lnese Serlch6 a r e I 

pu 

7 7 , 
lmbnonen bM;1 ... 

,'15can T9ry 

670u'anrn and , 

1.11 
Bpm 517 

11 on 20 
16 on 22 
18 Don 29 
22 pn 37 

IC SOLDERTAIL - LOW PROFILE (TIN) SOCKETS 

25-49 
i6 

19 
28 
36 

14 on 2 27 75 

16 on 30 21 
16 on 35 32 
24 pm 49 45 

8ßn 
530 

on 35 
16 on 38 
18 pre 52 

10 pre 545 
74 on 39 

16 on 43 
78 pen 75 

1.1 74 tun 

28 pm 
36 pn 

O on 
SOLDERTAIL STANDARD (TIN) 

?5 on 
25 36 on 
b 40 pin 
42 

501019TAIL STANDARD (GOLD) 

27 N pin 
32 n 18 pun 

35 31 36 on 4 43 b on 
WIRE WRAP SOCKETS (GOLD) LEVEL 03 

?4 pre 

31 21 pre 
11 36 on 

0 sr n 

35 
42 

6 

1 24 2549 
f 38 37 16 

45 44 4 1 

60 59 58 

63 62 07 

f 99 90 r 

139 1 2E 

59 45 I 1 

3 70 63 
0 fro 

' 75 140 
1 75 1 59 1 

4105 % 85 
140 125 I/O 

59 145 130 
75 155 

ZENERS -DIODES- RECTIFIERS 
7YPI 00175 W 73126 TYPE 943S W 736.6 
47746 3 3 40073 4,1 00 64005' 030 PIV 1 656 161 00 
767514 51 400m 4100 64006e 800 Pry t AMP 101100 
6752 5 6 40077 4 1 00 64007. 1000 PIV 1 AMP 167 OD 

19753 61 100. 4100 63600 50 20073 6.796 
79754 6 8 40073 4 7 00 64148 75 1067 151 CO 
94965e 15 4004n 4 7 09 64754 35 Wm 111 00 
'95232 5 6 500. 26 64731 5 6 7w 28 

95234 6 2 506777 28 6735 6 2 Is 28 
'65235 6 6 500. 25 44736 6 5 7e 28 
165236 7 5 50063 28 64738 8 2 le 18 
'5456 25 404 61 96 64742 72 he 28 
'456 150 7m 6710 674 15 a 28 
61854 160 10m 5 100 91183 50 PIV 351 AMP 160 

7540711 50 PIV 1 AMP 12 1 00 66116 100 PIV 35 AMP I '0 
7744002 100 4619 I MAP 11100 90 61186 200 NV 35 AMP 7 80 
.714003 200 MY 1 AMP 121 00 61188 400 mV 35 AMP 300 
5406 400 PIV 1 AMP 72 1 00 

KITS EXAR ics 
56.2264645 SPECIAL 517 95 
Includes mp91e6 Nnc9on 9997470_ IC PC Don 

manual 

OR -221446 SPECIAL $27.95 
Same as 9R 2206A above and includes edema , s Tor PC board 

50 PCS. 

8557 7 

4351 2 

ASS, 3 

8557 4 

ASST S 

UST II 

UST 7 

All 0111ER 

5 -25 PCS 

RESISTOR ASSORTMENTS 

526 

5 44 

5 44 

5 141 

70 0779 12 0494 15 066 
17 017M 13 0W 39 011M 

68 06614 82 OHM 100 OHM 

'800194 2201114 270 OHM 

470 OHM 560 OHM NO OM 
R 756 196 

330 396 479 
e 16 100 126 

216 216 
5 ea 560 66 

1500 IBOK 

5 es 3900 4701 

1M 1144 

56 11M 336 
R65151065 71404 2 2 

05 ea 3095 PCS 

336 
823 

18 0195 
41 064 

120 OHM 

330 094 
NO OHM 

226 

560 
1566 

3% 
1000 

na 
NON 

$1.25 
22 I3HM 

56 094 
150 077M 

790 JrfM 

PER ASST. 

174 WATT 6% 50 PCs 

174 WATT 5% 56 PCS 

2 74 171 WATT 1% 50 PC5 

144 WATT 6% 50 PCS 

174 WATT 5% S6 P05 

174 WATT 1% 60 PCS 

68. 
151 

476 

120 

1300 
8241 

1 564 1 84 2 294 

7 94 4 7M 5 694 174 WATT 6% MM. 
OHMS 5 6M 40977861E IN MULTIPLES 01 ea 

0. At 100.495 PCS 53 4 500995 0275 ea 

TRANSISTORS 00249 45703 
491250 411 CO 

744400 457 W 
764401 451 CO 

26492 45103 
74/4403 451 CO 

2114404 551 m 
2M546 441 m 
2MSUB 451 m 
MON 411 m 
MOW 411 CO 

24515 511133 
R513e 111 m 
7651A 114 
2445294 111 
245951 517 
OdMIuN z51 m 
R5437 Mm 

NUM, 
66354 
Inu144 

2_47 
243706 
7143706 
211377 
764076 

mans 
210725 

2413903 
Rowe 
Rams 
Rao 
neon 
764044 

nSMRS 

'0 555CP 569 
7 55 

I 85 

7:0 

PMASF 1076670 LOOPS 

79.210 5 

660 
76 567CP I 95 
r 9.256709 299 

STEREO 0000E61 
6013109 51 Á 
99 131002 3Á 
961800P 3 Á 

WAVEFORM 5(61947345 
r 9.205 10 
7R -2Á60P 449 01 1207C 385 

IYUüA4E00E 
46.27776F 6 '0 
694136 200 

14 FCO. POTBIT1018E118 4406/944/1 
ASST A 2 ea 10 011620 08.650 0666 -100 014200 0104.250 066.500 369 
ASST e 1 ea I N 28. 6, 106 24. 705 N0 
ASS, C 2 ea SON. 1006 2006 250K 5031.16 2M $9.95 Per Asst. 
Each 9990rpn64 c0n655 14 pre of 10 mm pots AN pots are needs P 1471975 ure W a67Nes $ 99 ea 

100 PER STRIP MOLEX PINS 
Intended 707 use 45 an inexpensive substitute í0r IC 

eU114L 
Sockets 9150 perfect Io, use as 50.70 Conner' 

and In wbaSSlnlbbe5 

SPECIAL - 100/1.49- 1000/12 00 

Astnsk Denotes Items On Special For This Month 
SatIstaellon Guaranteed. $5.00 Mln. Order. U.S. Funds. 
Calilomla Residents - Add 6 °° Sales Tax - Data Sheets 250 each 
Send a 13c Stamp (p0stapel for a FREE 1976 Catalog 

friNES 
1021 HOWARD AVE., SAN CARLOS, CA. 94070 

PHONE ORDERS - (415) 592 -8097 

CAPACITOR CORNER 
M VOLT CERAMIC MC CAPACITORS 

1.9 10-49 50 100 1.9 10-49 59100 
10 et 05 04 03 731,.1 Gs 6 035 
22 p 05 6 03 067,.6 05 04 035 
47 pl OS 6 03 0171 05 6 035 

'10 CI 05 04 03 022..7 06 05 04 
720 p 05 34 03 67..7 06 05 04 
1'0 p7 05 04 035 1 7 12 09 075 

IN 8047 MOAN RIM CA73CWO12 
O 7730 12 10 07 022710 13 77 08 

3022 12 70 07 67771 21 17 13 

O 4770 12 10 07 1770 27 13 
11.7 12 10 07 22737 73 27 z2 

N% 014® TANTALUMS 180(669 CAPACITORS 
' 359 26 .23 .17 1 5 35v 30 26 2' 
.5 35V 78 ,23 .17 2 2 25V 31 27 22 
'2 759 28 .23 17 3 3 259 31 27 22 
1359 .28 .23 17 4 7 25V .32 28 21 
1' 359 78 .23 17 6 8 250 .36 37 25 

76 354. .28 .23 17 10 25V 40 35 29 
035V 26 .Á 17 15 25V 53 50 1.. 

WaATUNE AIOMI6UM ELEC71101YM CAPACITORS 
Atl411es1 

NH"' 17 509 IS 13 10 47 25V 75 13 70 

' esoV 16 14 11 47 50V 16 M 11 

13609 15 13 79 10169 15 11 IB 

I'259 16 11 12 1 0 259 16 6 
v759 IS 76 10 10559 16 14 n 
'3 509 16 14 12 4 7 169 15 13 10 

22 159 17 15 12 17 25V 15 13 IB 

22 559 24 20 le 17 5034 16 11 r, 
47 259 19 77 15 10 169 15 12 09 
47 559 25 21 19 10 25V 15 13 10 

700 259 24 20 18 10 505 16 14 72 

100 559 35 30 28 47 50V 24 11 19 

220 25V 32 28 25 100 169 19 75 11 

220 504. 15 47 31 190 25v 24 20 18 

470 25V 33 29 n 790 524 25 30 26 

12200 16V 70 62 55 470 25V 
23 

28 26 

Circle 74 427 reader service curd 



r =` 1CRYSTALNS 

_. 
FREQUENCIES 

MICROPROCESSOR COMPONENTS 
8080 SUPPORT DEVICES 

8080A 8212 8 BIT INPUT/OUTPUT PORT FOR 8080 S 5 95 8080 
8224 CLOCK GENERATOR AND DRIVER FOR 8080 12 95 $37.95 824.95 
8228 SYSTEM CONTROLLER AND BUS DRIVER FOR 8080 12 95 

CPU $ MIL'S 
8008 BBit CR1 61995 
8083 way 8008 14 % nor 256.1 v,u` ' 
BO80 was eo0e 77 % nD] 256 e 1 Dynan 

SOS 2t01 256. t Si. 
. 

250, 1024 Dynamo S 9 00 2+02 1024 . 1 sort 
2518 He. 12 Bs 700 4,07 4096+ Dynamic 

2519 He. w BIT 400 2111 256 e 4 Suns 
2524 512Dynenc 295 7010 ,024.1 MNOS r 
2522 IDOuAA25566é111 3% EDOO' 2%.4 55 
2529 Due 5+2ell 400 Bn1 256 .4 Stru 
2571 Owe BO EUT 7 95 8599 la . 4 SEW 

1 " 
1024 Su,. % 91102 1014 . I Statu 2 49 

3341 Flo 695 74200 256. 1 SMIC 695 
745670 16.4 Reg 3 95 93410 256.1 Sut. 1 75 

UAW'f PROMS 
Ay 51013 30( Bawl f 695 17020 2048 Faros 51595 

N0688 5203 2046 Famos 14 95 
2511 Chai Gen S11 00 62523 32.8 Dpen C 500 
2516 Cor Gm 17 00 821123 32 . B instate 500 
745767 102518F Programmed' , % 015287 1024 Sant 7 95 

7DI 156'4 Fast ' 

ELECTRONIC CCUTATOR 
MODEL 

FEATURES 

$8.95 
e ogn o.pNy -- .i. .r . 
5 FNtbm Woon Demanm waxen mw ' or 

uplwaron ahem. percentaa wen oast. on 

all Nne,pe wen tun Ibe'9 penal pont 4 
Power source 1 pea 9v DC Bmrry 0004 ¿4Ia46 
lab' Ac wader 

Pee - Fleaeney 
CYIA 1 000 MHz HC33:11 S4 95 

CY2A 2 000 MHz HC18 54 95 

CY1A 4 000 MHz HC18 U S. 95 

CY7A 5 000 MHz HC18 U 54 95 

CYI2A 10 000 MHz HC18 U fil 95 

CY14A 14 31818 MHz HC18U $4 95 

CYI9A 18 000 MHz HC18 U 5495 
CY22A 20 000 MHz HC18 U SA 95 

CY308 32 000 MHz HCle U S4 95 Sc r super,. gramme' c rite can. 

CLOCK CHIPS- CALCULATOR CHIPS 

MM5709 6 091 eDOutpv5 Reset PM 5595 
505311 4Dgn BCD Outputs 12Prz,: 195 
MM5313 6 No BCD Ovoids 1 PPS 

Output 
4 % 

MMS314 6Own INA Ovoids 1PPS, 4% 
005314 6 Don 12 or 24 Hou' SO or 60 H2 4 % 
MM5316 4 OW Alarm 1445 NAP. 6 % 
M515318 video CIOrA NO for UM Wm1 MM58O1 995 

- "mt 6 Did1 Glans.. AMrm. 12 or N Hour 6 % 

CALCULATOR CHIPS 
005725 6 Own Four Funcbon Leta Dad., f195 
005738 8 D00 5 Funcenn . 1 2 95 

'.105739 B 0,90 4 Furtm. Raannp Decimal 2 % 
'0701 1 Own 4 F Wdm 3 % 
. 

'004300 070, 595 
5030 11 own . Fundbn 1 7 % 

MISC. MUS 
lM''t 'r TV tanna Sync Weimar S,9 95 

Don 
5 m 60 meOav C. con horn 358 MHz 

+e a 
+L'BL' 7Bn Octal to Aab9 Commp, 995 

065007 4 Decade Causer 831 lad. 10 95 

1.t 1000111 34 Own OVM CNp SM IS W 
iH90 ID MNa 10 Coumn far Press . 13 95 

5 FUNCTION ELECTRONIC CALCULATOR 

WALLET- NOTEBOOK AND POCKET 

RADOFIN MODEL 1710 

FEATURES 
$19.95 

6 Don Onpip 

5 Franc-Dons cacee d 444883 sud'anwn 
tipucaugn d0un percentage em"Manl o, 

00l 00 tun tbprq axmal Wx 
Pow1 source a 6 AAA alt 9 V D( 

WON as 2 tam paon caOM . pia plut 

WITH 

CHECKBOOK 

2K RAM SPECIAL 
0X5262 wiry apbaw 2Mal °S. and RAM AI nputS woad docks are Th. cowed. P- a 535 ns momma 
dm...a soave a .5. 8 5. and -159 Pow' supply Mw power pmMes no^ . - .6.mory ,non g oanrry Y.. a 

S0 99 ea. (0.05 cents per Mt) 

3'/2 DIGIT DVM KIT 

141111/ 
'Special Requested Items` 

l l l l l l l 

Rt4194 Too Tex, V °o 5 5 95 N8r97 f 200 MK5007 SIO 95 MC40M s 4 so 
Ron% ,5O T,1 Rep 125 w24P 125 8767 s 95 LM7909 1 25 

`9D ó+n VMS C. e1 26000 Dß10 5250 R97 275 O555Æ 995 
bog, 30 Seger LMOS OD Art. 1 MC1wlfi 56 88.E ] m 7412 1 50 
MCIw847 DA 995 2525 600 8120 80 7497 400 
F3341 Fla 695 2527 395 W ME 250 7086 Sao 
MM5N1 Charade, Con 1800 C04518 250 04136 200 74279 90 
Aá5.9100 Rsh Pr-- Paer 1750 MM5309 5 95 5661E 3 OC 82590 400 

WEI LMMPAIOQUOTEONYOURSFECIALP1915 - 
MC1.2f 295 

,TN's 0.2 SOC as per cent dpdal voltmeter features d e Motorola l's digit 
DVM cow set It has a 4 LED display and operates Iron a srn95 5V 

DOwersuppy meumtlsproo ed ondetewOnanlnle0IonmodedbOcO 
PladS case complete Wnh Bud An Optional power SuppN S avaVMde 

w^,. lits min the came -..1,en, the0 ?VfJM,r 0.130' 1' VAC "21 /31.0 

A. 0 -2V DVM with Case S49.95 
B. 5V Power Supply S14.95 

THE NEW RCA CA3140 
MOST USEFUL OP AMP SINCE THE 741 

CA3140 vs. 741 at a glance 
.1487.0 47410.6 

'oN Resnuna 500 000 1 
.1 ,uni 

. Cur,011 10 w 000 

-e. Rap SA 9 OS 

tad 
'( 

Continental 

PROTO - 

POWER POWER! FOfl THE 

PROFESSIONAL 

Fo, be xo noms m,naea 44par1mm 

NEW 

Preto Board 

_ 

-19.95 

` - 9 ^' 
ireeee 

141_ v ,....n., ;`r 
-«_ J ' 7 
., '.n 

79.95 m 

Specialties - $75 
Prolo 
Board 

-`i,i. 203 sr ~Now Sown .... 

u101 MI 
1e, r w 

,h. Viol 
e .,in 

4,4 

100 
Q 

IHE MINI 1e '. 
BREADBOARD i- 
BUDGET IUT .y t 

' line ire 
1. .. awl; 1 

' ^ do n5 
2a.us 
' 

nee see re °remit."" { ` 

°" ` 39.95 

ryk': r 9aieer9.¡ 

e5 '- awr.sr^ r 

JE700 CLOCK 

M <` 
MM 

115 VAC $17.95 

.osw ,Pool K ..sl 

in- Banawbm 45 10 'r,qud IT IMHSI $1.25 

VECTOR WIRING PENCIL ' 
"' 

1Pd whim is used to gi. and g iro moltoeg rote pd on a sen corsa.. i 

%Wan On component bad or Iermw0 «Meg n3 Dite puncron 
wooroor& Conneclms between ne .canoed Ave and component r, - 

termeuln rt. nudn OF snore ng Como.. inn 250 rt m 'ed nor 

Crystal L'QUd Crystal Temperature Display 

Nit Lghl 
Emitting Diode Display 

clock snakes an attractive addrtan to any desk. It has 
an extruded, black anodized aluminum case. It displays 
flours. minutes and seconds wnih 11 inch displays. and 
comes complete with a Iaguad crystal thermometer It open 
aies off 115 VAC at 50 Of 60 Hz. $24.95 

REPLACEMENT WIRE - BOBBINS FOR WIRING PENCIL 
W36.3 A Po 3 250 h 36 AWL GHf EN 52 40 

W36'3 -B-Pkg 3 250 h 36 AWG RED $2 40 
W36ì3 -C-PKg 3 250 ft 36 AWG CLEAR $2 40 
6436.3 -D-P4 3 250 It 36 AWG BLUE S2 40 

This targe 0198 dock 1 6 hours A 

mordes. 3- semndsl tea'ores the 

M1.15314 dock chip It »wales 
' e 4 '1 from 117 VAC ana will operate in 

Miler Mtror a 12 or 24 hour mode The 

dock s compete with a walnut 

grain case. and F15 tOSI 50? Sbw 

sto and bold time set Natures 

KIT - ALL COMPONENTS & CASE $34.95 
WIRED & ASSEMBLED $39.95 

, ';;;7.41, 1/16 VECTOR BOARD 
IT NM SPaam P.Peere FN.* 

em No W t 19 70 49 

PHENOLIC 64P4 0620/04 4 w 650 1 z 1 SO 
,69p4402tMP 450 1700 369 332 

EPOM0 61PM 062 450 650 2 07 % 
GLASS 94P44 062 450 800 156 11' 

10940 061 450 1700 5 W 4 5 

169994 062 850 t7 pp 97l 8' 
EPOMy' GLASS '640:: . ^ . ,1 ., 

COPPER c, AD 

..'. 5 59 95 
DESIGN IRATE 

NNW awtae 
n .... a+ 

nvoc 1 = +oP4a ''ono drww 
woto~i 

ehr.M 

'Ì,,, 

- M e . `d py" 
M.. V .. 6 Y E s 

art erwr.arlww.ra 
...1 : 

/ { JE803 PROBE ` ̀ 
- _ ^ 

° t n. , or1 

011 °"R 1 CM hoe 4 ..,'aZ 
ne VECTOR TERMINALS 

Pan No Finish 25 pl ,, p 
144 G. Pott Sue ISO n 1, 
144 :1 ,. 155.`, pt 25 

,° 1.5 Of ,n 3co u 
I,9 í49A I49 025 w 1 15 a 115 b1 3 01d 7 : 
142.1 R(G 100 Temrn5 5350 C 51300M 

IPS1 a r, x' c e mwn 
lest drawing a ) n ses a MANS 
ewoN 1p Ois mMute am of M utwmg ,p,n nr 

ymWh M. t IOWA " 59.95 Per Kit 
< 

we.rer 
mew ... = . 
R ::^' Ä E SPECIAL! 

N r-.ea WE 

LOGIC NONI011 
Simultaneously 51,10.45 Ins 
dynamic logic el OIL 
HTL d BIOS DIP Kt 
Pptlrp Mea 684 95 

a use., a1 MD5 

- ., printed CIrCUII boat ti 

PL 5V 1A Supply 
This Rl Me 8 

DIP SWITCH 
Them mimes heure mum $PST me fwlldee n e 

Added a9 They are eleaey Saud lot meroesassae 
app inns 

$T.9ß 
OT K95 

OT Irae eeM 
Dt les mryw aMe 

506 sgo 

n a slang. pow, 0.00, um9 .n .n 
LMR)91t replüb, IL b provo 4sdM 1 AMPd 0,00415 
ash, W. try b mks mnq dry b, you sly ddrg 
enrynegyouewnoernemia ebewlwtne,ara,, 

005 $9.95 Per Kit 
r 

DTNss 
otitis o; ö "° 

Dw _waesDT -4)B Oi -es 
01,3% 

y5,50Dwo 
800 

or 358 7 W 

OT %S 
01 ns ,so s 

s T 125 ,Sa a 75 

0i 1$ p' 75 p .wae 

SCR AND FW BRIDGE RECTIFIERS 
oto 15A @ 400V SCR 31 95 

CM 35A(óJ?S SCR ,% 
210321 1 6A ( 1.'00v SCR 50 

aDA 9D-1 25A rd 50V RV BRIDGE AEC 1 % 
aDA 990 -3 25Kó 200V rW BRIDGE REC i % 

axeIar 
This wait: Is Clt OY Na 
Ignal $em KOnducl0r II provlde5 5 

functions. hdurS. minutes. seconds 

assured M 5 seconds Die 

Accuracy 
munm Dy 

n quartz crystal It 

watch. 
ng 

MIOUN W wrong w1Dt me wat0x, repau 

s assured thin 18 hours after I Is 

receded Complete with steel black 
leadler band 

ES4 -YS 
3 MICRON GOLD PLATE BEZEL 

$29.95 

OT 358 3pnp 

DIGITAL CLOCK KIT - 31/2 INCH DIGITS 64 KEY KEYBOARD r'1,á ,e'V; -ryti Ito 
any And of P c e Awry we 

4'U 
- 

. 
, AC 

- fi 

,2: r, t anon 

^'° °moo'my 

mowed p a5nc 3 , pace 

verts moto cod 11000 

$19.95 
11011116 1610E TO FOUR NT PARALLEL KEYBOARD ENCODER r - 

CC 
s Sesm0 4 DIGIT KIT 549.95 4 DIGIT ASSEMBLED $59.95 ". 

6 DIGIT KIT $69.95 6 DIGIT ASSEMBLED 579 95 spiv 12 Or 24 Sc wean Orlon, JOYSTICK 
these loysticks feature four 
100K potentiometers 

proportional 
that vary 

angle 

to ttN 
angle of the stick Sturdy metal 

construction won plastics ` components only at Me novai 
b1e pint Perfect for eleetronlc 

` A games and instrumentation 

' $9,95 ea. 

Satisfaction Guaranteed. S5 00 Min Order U.S. Funds. 

California Residents - Add 63. Sales Tat - Data Sheets 25c each 

Send a 13c Stamp (Postage) fora FREE 1976 Catalog 

giii V E S 
1021 HOWARD AVE., SAN CARLOS, CA. 94070 

PHONE ORDERS - (415) 592 -8097 

DIGITAL ALARM 

CLOCK 
7 

This 4 don Nevus Alarm Clock 
s a very cacao and 5manly 
styled uM n p,.... suc: 
teature5 as an aUrm senaDle 
'o airy minute of ma day a 7 

minutes snoop alarm a power 
''allure inddiGMG ironed even an 

519.95 NOTA Kif j 
Circle 75 on reader service card 



Ea4fott -Pat Ahurit SALE, $ï" 
pac only 

,Jr: are first qualityino fallout). tested and guaranteed 91g 
91Jnsar pác 
,lnl.ñiv o.d or 
aaO. '.1q01 o0 aae. V 
701 11r-Ir amw, 1th dit 
and circuits 

51.98 

Flip -Flop pac 
t0, 
Owl Ja's' n doper 

." $1.98 

Regulators 
4 . 

51.98 
TTL Gates LED pac 

s b 740t d 0IP's 0t Nes rted sertes-7420, 7e3071e0. d,ue r 
etc fill prime, I^. s,ra 

n. red. ant 

data ' 
$1.98 $1.98 

CMOS pac 
30 ,m CMS ICs. 

d-- 

51.98 
Transistors 

$1.98 

Stud 
20 Rectifiers 

$1.98 
IC Assortment 

$1.98 

Comparator 
5 4,,Orted 

lpac 
.` 

$1.98 

too Resistors 

' 

1! feandaM r.T) tito 
r01 4 ass t 

$1.98 
Switches 

S1.98 

Diodes 

$1.98 

739 pac 

$1.98 

Buy 5 pays for $9.90 and 
pic -a -pee for__^ 

Ntaff t hus xEwr.NYWN1awrwu411174 lNAVI NP4fiawr 
Capacitors 

FULL WAVE BRIDGE 

RECTIFIERS NPN 103 POWER íitaJ'.. 
TRANSISTORS T 

Ye part, 
0.74 7.. 

Ir a IeY 

251 each 

SPACE AIE 

CEICI BIT 
st.ct,dns 

- It or 

'rove Sena. 
tour á111t luce It( inClrMf all 
Nrt, ,Or COrelete lock: d\ 

r'ir 70 readopts . 
,Ise clock hin s all tran- 

ate. 
$16. 

receta 

POTTER 
BRUMFIELD 

I 
272222 hs0 
transistor 
70-92: 1 Pr 
400 
tAEn 204 
10/11.75 . ,. 

Y7YFFYFTyy('twrt.yr4S6,apa 44SerpyEra/aNfjrfjt4,d44.hNtecstr.l 
Sad I SIM,* If fir/ Mpih IIIErE Elwp-siES) Mryaglsl 

. cA kaki, sack w moes. tall myrtle be. 
99141 1 

Sacrnte. CA 

BR.r ld1r1114.2;r.. orders unter S7.00 add 11.0E 

B4/LOt'1 /ANNaaEIIrAIg tÌ ( I~ddI ;iesat::- 
ELECTROF'IICS ® oreers shipped P oU>. SID 

free catalog 
over 50 

electronics projects 
for the: 

Hobbyist 
Experimenter 

Student 
Engineer 

Do- it- yourselfer 

Many under $10 

Instructions included 
with each project 
Hundreds of other 
electronic components 

Send today for FREE CATALOG 

Graymark 
Subsidiary Gt Buck Engineenng Co Ir 

Box 17359 .Dept. RE96 e Irvine, CA 92713 

Circle 6 on reader verrice curd 

USED TEKTRONIX & HP 
TEST EQUIPMENT 

Write: P T I, Div. 14, P.O. 
Box 8699, White Bear 
Lake, Mn 55110 

SEMICONDUCTOR and parts literature, J. 8 J. 
ELECTRONICS, Box 1437R, Winnipeg, Mani- 
toba. Canada. U.S. Inquiries Invited. 

CANADA'S LOWEST PRICED MAIL ORDER SUPPLIER 
IC Sockets, R.Ctif,M, LEON, TTL, CMOS, Lneon, 1Fafaelps 
some typical prices include 
mardp 741 45 557400 S 29 C04002 S 29 
C04025 29 C04001 29 C04027 1.05 
SN74LS279 122 SN7453 49 SN7445 . 93 

For complete catalogue, sand 254 for handling or a 
stamped, sen -addressed, 9 %12 envelope to PO Boo (81, 
Stara.) 'G', Toronto, Oman) M4M 3G7 

ici tittuii:ls ti nillil 

CASSETTES /LABELS 
Plain white cassette labels. Norelco cuvette cleaners, 
famous band cassettes. Send for open reel and cassette 
discount catalog. 1 -9 10.99 100 1000 ION 
Cassette Labels .02 .015 .01 .006 
Norelco Cassette Cleaner .65 .60 .55 .50 .45 
100' Fiberglass used 5a. Hole .50 .50 .40 .35 .30 
Plus Postage by Weight and Zone. Minimum Order $5.00 

OPEN REEL STEREO TAPE BUYERS! 
We're Got the Spieit" The Prices Ana TI:r Address Tip Pr.,r II 

Saxitone's Bicentennial Tape Shoppe 
1776 Columbia Rd., N.W., Wash. D.C. 20009 

C-MOS PROBE 
will convert your voltmeter 
into a sensitive FET INPUT 
millivoltmeter. Complete Send for 
kit 51121 plus shipping. FREE 
Also Temp Meters Power CATALOG 

O 
Supplies Design Consoles. 

AMMO 

I 5rg`1 SCIENTIFIC INSTRUMENTS 
BOX 1054R LIVERMORE CA 94550 

ACE OF THE MONTH SP 
All new first quality r ENGINEERING APPRAISAL ASSORTMENTS 

200 ELECTROLYTIC ASSORTMENT Se 
95 

wsusual Ai lrwur 4,ßr Ora , v ,,4 SE, N , . . 

1% PRECISION RESISTORS 200 for 
\- .,,rlmt -nt c'nit.tin+ a 6.11.Inctd incull. ^ $ 4.95 

DIPPED POLYESTER FILM CAPACITORS 

1010 for á4.f76 
e detlet ray : P r m Ja 

` \ 
DISC 

u 
CAP ASSORTM ENT 

e 

'E) 
:í11:;e úá X'.. 200 PCS FOR 112.15 

KEYBOARD ASSORTMENT 5 for 
CALCULATOR & COMPUTER S9.95 

SLIDE SWITCH ASSORTMENT 
standard and nxnutule 40 ter $5.00 

AC adapter ASSORTMENT 

4 DIFFERENT models for S9.95 

POWER CORD ASSORTMENT 6 for $2.95 
2 and 3 conductor _p -It. l' I -. 1 -lard otilp j 

/ /q 
(- 1 

- -..r- - c 
' ! 

- .. 
TMS5000ASCll 
keyboard encoder 
with data $14.95 
ASR33 Teletype Code 

SW!TCHCRAFT Micro. Jox 
$ 2.95 

`1I ts- 11, .r.''ll.e/.Ea.IÑas:SW ; 
e9! etitQ heir 1rwnp, Q= 2 
cre)rere!'cKevi te í9;i1á3 Fa Imire ,1s . tY +Oc IT a 

ASCII COMPUTER KEYBOARDS 
Thew keyboards were manufactured for me on Tenn 

Instruments line of Silent 700 woes data terminals. They are 
fully encoded with TTL large scale integrated circuits IT I 

TMS 5000 in 28 pin socket) Additional IC's provide a ',st- 
rain, 7 bit, without panty, code plus a strobe signal ind,cat 
mg "valid" data and ux other independent outputs for thole 
special keys which are not encoded!. Internal circuitry pro, 
odes for two key rollover and do booed Output s on Ilan. 
decd 10 pm double readout connetta for data and power in 
pui. And 8 pin double readout connector for lox special 
twitch functions. 
KS.B Cla.e /Renda. 720827 1 New , tested S3995 

T I Pert number 959327 1 Used tend 829 95 
A 58 key ASCII encoded Alphanumeric keyboard 
with do extra witch closures to ground malted HERE 
IS. PAPER ADV . BREAK, REPEAT. TAPE. TAPE.- 

ACOUSTIC COUPLER 
This Couple, was manulactur 

eel by Novation. Inc. Tarzana, Cal. 
fang for use m Texas Instrument's 
model 725 Electronic Data Terminal. 
It n compatible with Ben 103 
113 data lets or egwvalent The 
Coupler wastes aaynchrdnOuIiy to a 

mu,mum speed of 450 baud in the 
full or half duel's mode Coupled to 
a standard telltphont hendxt Trans 
wit freq. is 1270há foe mark and 
1070hz for space Receive frequency 

,1 2225hí for mark and 2025hr for 
space Unit requires 2 12 VOLTS 
and S VOLTS foe operation Con, 
olete with Schematic a all pertinent 
information, fully reconditioned. ui 
,brated and guaranteed 84750 

10 nei 26.00 100 

TR 24 1000 199 50 

1250.00 IOM 

_ SPEEDY BEND 
IntOO. TiON 

De v.c all 

ase \ts see 

BISatCTH ALLCY. 
Melts on botlsnp water 

MOLEX 
Kynar y Solid SÍIVEF 

plated wire wrap wire 
30 AWG Blu 

1000 FT SPOOL 9.95 

26 
AWG Red Or Black 
1000 FT SPOOL 10.4 ; 

4 no. inapt $1. 05 

PRINTED CIRCUIT 
DP! 

clad 1 oz. 2 sides 
size I 10 100 
3iá2 50 ., 0 19.95 

8xit8" 
1.00 

9.95 l9is 1.50 

SN74S201 1 3 os 256 Bit RAM 
Three State Output 

Plug In Replacement 
$ 2.95 Inc SN 74 ?00 10 for 24.95 S i. 

I.C. P I N S 

1000 for 
$8.95 

TMS 4030 Jl, 4096 -BIT DYNAMIC 
RAM Low Power 400 mW 

with data and 22 Pin SOCKET 
59.95 

removed from sockets 
E FOR $64.95 

Tested and guaranteed 

-- --' 
NE 2 NEON 1009.95 
loos -49.95 
lOM- f350.00 

BAUDOT KEYBOARD 
^H al nee5YN5 , ..eé 

- Y ó 

) AC adapter 53,00 ea. 
INPUT 115 Volts, SO -40 Heft) 

s" OUTPUT R VAC 100 NM. 

FUSE HOLDERS FOR 3AG FUSES 

EiK P -CC 
1010752.95 N 

5;10 
- 5b2 

- 

ELEC7RfCAl RE;:':RE.'.IENTS 
that may°°::'° ^" $29.95 
All out4.0 are c L,lo,. .:. 

ofOM.. ITL24d Lox Irv. 

i_i óí.d irc.d.34andsesroia 
. 

oo.olr 
Nl.ert.wn.r. 

SO for $25.00 1 

P Mount C &K 8532ZQ 
Io for M.M 

C. 

CLOCK POWER TRANSFORMER 
PRIMARY 117 VOLT 60 Ht 

OUTPUT ! OUTPUT) 

Bieck 

+ s - e v o /pat 

r` 

y 

IS 
PI 

VAC IDCMis VAC 
a10 D70 for 515.00 2007 ® II r IN- 

1N914B 
100 for a 95 

2N5449 50o 800-. 
111 00 100 ter ca.so 

Orrpeice. 
Include eet.e. 

x a l ' 
0. ... 

ELECTRONIC 
TERMS:We pay postage, unless otherwise specified 
Include check or money Order. no COD Texas 

J residents add 5% sales tax. Canada and Mexico 
PARTS add $2 50 h Overseas counles add $5.00. 

5400MltClleldete,B-8 Wewilfchip UPS unless otherwise specified gal CIgh 
Phoney -. 71 3, 888 -8114 TWX910-881-241 t 

Circle 411 on reader service card 



SURPRISE) Build inexpensively, the most un- 
usual test instruments, futuristic gadgets using 
numerical readouts! Catalogue free! GBS, Box 
100B. Greenbank, WV 24944 

ORGAN KITS 
KEYBOARDS 

THE ULTIMATE IN DESIGN 
AND SOUND 

FREE LITERATURE 
Wurut:w reproduction* 

DEVTRONIX ORGAN PRODUCTS, Dept.4B 
5872 Amapola Dr. San Jose, CA 95129 

WANTED 
QUICK cash . . . for electronic equipment, 
components, unused tubes. Send list now! 
BARRY, 512 Broadway, New York, NY 10012, 
212 Walker 5 -7000 

AGENTS wanted! LCD /LED wrist watch, excel- 
lent quality, $3.00 (refundable). TAYOR -PAUL, 
980 Greene Ave., Brooklyn, NY 11221 

WANTED Hycon oscilloscope model 622-D 
power transformer. BOB JACKSON, 648 Broad- 
way, Venice, CA 90291 

Red Cross. 
The Good 
Neighbor. 

POLY PAKS 
CUSTOMERS HAVE 
CLAMORED FOR 
THIS MONEY- SAVING 

R E P E AT 
SALE 

Order by Cat. No. 9R1983 & Type No. below 

Type Sale 2 for 
U 557400 
.] 5147401 

S117402 
S117403 

LJ 5147404 
LJ SN7406 
U SN7407 
U 557408 
U SN7409 
J 557410 

557411 
557414 

U 5147417 
U 5N7420 
U 511742 1 
L) 5147423 
f l 5117425 
U 
U 5117432 
LJ 5117440 
L)$117442 

5117445 

Ó5117447 
U SM7446 

5,17450 
L) SN7451 
U SN7473 
Ll 
L: 557443 

SN7465 
. 1 S57488 
L. SM748a 
I.1 

5147490 
557491 

.22 .23 

.22 .23 

.22 .23 

.22 .23 

.24 .25 

.36 .37 

.46 .7 

.22 .23 

.52 .53 

.22 .23 

.27 .28 
2.75 2.76 

.62 

.22 

.ss 

.47 

.37 

.22 

.36 

.22 

.97 

.97 
1.10 
1.10 
1.10 

22 
27 

.44 
1.00 
.99 

1.41 .7 
3.9s 
2.23 
l .00 

.91 

.83 
23 

.56 

.48 
.38 
23 

.37 

.22 
.98 
.98 

1.11 
1.11 
1.11 

.23 

.26 

.4s 
1.01 
1.00 
1.42 .8 
3.96 
2.26 
1.01 

.92 

Type Sale 2 for 
LI S147494 
U S147499 

5147496 
S1474125 

'5,174128 
51174132 
514701,41 
5,474145 
5,474146 
31174150 

154174153 
SM74154 
5574157 
5,174158 
SN74160 
51474163 
5,474164 
51474165 
51474173 
S574174 

. SN7417S 
I15M74178 
1 ) 5,474177 
C]SM74181 
L SN741a2 
L) 51474184 
[151474190 
U SN74191 
L` SN74193 
n SM74194 
n 5574195 

51474196 
U SN74197 
n SM741 
U SM74199 

MEMORIES 

.2 
.96 
.96 

1.29 
1.29 
1.95 
112 
1.69 
3.25 
1.12 
1.10 
1.53 
1.09 
1.55 
1.59 
1.50 
1.79 
1.79 
1.69 
1.2 
1.5 
1.59 
1.59 
3.75 
1.09 
2.19 
2.75 
2.75 
1.29 
2.19 

89 
2.19 
2.2s 
2.2s 
2 25 

.83 

.87 

.67 
1.30 
1.30 
1.96 
1.13 
1.70 
3.26 
1.13 
1.11 
1.54 
1.10 
1.56 
1.80 
1.51 
1.80 
1-80 
1.70 
1.3 
1.46 
1.60 
1.60 
3.76 
1.10 
2.20 
2.76 
2.76 
1.30 
2.20 
.90 

220 
2.26 
2.26 
2 26 

Cat. Ne. Type Sal. 
n 992310 4008 519.95 
n 992689 8080 49.93 

2102 3.50 
n 2102.1 3.50 

1101 1.50 
n PRIM 1103 2.95 
n 992983 5262 3.95 
n 1192166. 45203 12.50 
Ii 98215$. MM52O2 9.95 
11 992954 1702 -a 12.50 

Phone : Wakefield. Mass. 16171 245 -:1819 
T9rms: Add postage Rated: net 30 MINIMUM 

POLY PAKS ORDER -86. 

2 ew 
519.96 
9.96 

3.51 
3.51 
1.51 
2.96 
3.96 

12.51 
9.96 

12.51 

P.O. BOX 942R LYNNFIELD. MASS.01940 

( irc/L 'R on reader service card 

2ín1 
5.4.2, 

FREQUENCY COUNTER 
MULTIMETER 

MODULES 
111 DECADE COUNTER MODULE 5719' 

44417 rE LED ITL o,aud., 77. 0x.4 ..{444.... Amt.. .de19S1 
12) TIME SASE 0101019 CHAIN MODULE 7195 

64147 a.wW aoe004o.4low Isar r.* 1 MHZ. 1001012. '0607. 
1507. 10007. 1442 1147 aup.H A , pan 001X. Mahr coma., 
4u. JI( [10 , 0. 4e. .,...060 t,m., ...aver) 

131FRE0UENCY COUNTER GATE MODULE 1695 
189.770, .. [,p . Wow 306441Z H0 1 H.a. Wien., V 

10041.2 
51 DIGITAL MULTIMETER MODULE ñ95 

ISM pay O,W. 444 

PSI CAPACITANCE COUNTER MODULE 1995 
111PF le 10050f 15 t .4010 wor. f.p. II 

RI FUNCTION GENERATOR MODULE 
a asanr, wHwnn95 

1047 to 164147 S,m.nwaws vm lava,. ,...e. w... Asuussm !Hy a,'. 
1O.,ho. 55 00 0,I.o, 015 loma,n, Can ea module.d 

SYSTEMS 
IA) FREQUENCY COUNTER 0161765 MULTIMETER 4195 

.ANOOpwanh om. arY W ......wool lo. 
Comets o4 modulo I l l 121'131 141 

DO W MO.m.., 11 ME G 0044 .A., .q.d.m. on H..ogw 
100, mo*.. 01041on01000V..,aa 
AC S DC .on.^ .na. 0 1 0004 10 00v 100 OV 1000v 
AC a OC ...«,1 avva 0 10004., 10 COma 100 p... 1000 n. 
OHMS moo OIOOOHM 1ÚK 1MEC 

1S .0 lw Si 

ITO FREQUENCY COUNTER 1a 1,1 
ICI STOPWATCH TIMER TIMF SASE 1. d.l'. 

w 

Coot.O[el,771.0I1 ..0 iron 10.,. to 4141..ao... 
1.66 65 moo two mom w Smn Smo 

(DI POWER SUPPLY 
Isv .,sM... «.e sv ill S.mo 1ua Ow mo. than. .ail 

59 95 
4795 

2295 

MEw' 6 Dp.. I..o,,..r Co,...a 0g...1 MO..m.O, Kd 40 MHZ IMEG 
Conp1.0 kn 11 /915 (ao, 4a .wM.! te 7 er 0 4.aA.1 

e.wulw.0HM6H Wr.010lnlerm0wn 

Odd II SO 10,0.6 Ho.rm eo., S.e9N Sl SO.04nw1 
C04ow *50106 we L L MODUL ES ASSEMBLED AND TESTED 

e, 
.44, w J v4, ru 0.0 

SEND CHECK OR MONEY ORDER TO 

LIN CORPORATION 
15311 S. Broadway 

Gardena, California 90248 
(213) 532 -8809 
Hours 104:30 

Circle 93 877 leader 5rrr/i e Lard 

INTEL8080 CPU $29.50 
2518 -HEX 32 BIT SR $600 
2102 -1 1024 BT RAM . S 260 
52804K DYNAMIC RAM . 51250 
5202A UV PROM $12.50 
MM5203 UV PROM $12.50 
1702A UV PROM $12.50 
52044K PROM .. $24.95 
MINIATURE MULTI-TURN TRIM POTS 
100, 500, 5K, 10K, 100K. Z00K 
ss 75 each . . . . . . . . . . . .3/52.00 
AIULTITURN TRIM PD153.m.la. toBourns 
3010 styM 3I18"x5/8"x1-1 /4": 50, 1012 
1 K, 10K, 50K ohms 
;1.50 41 . . . . . . . . . . . . . . . . 3 / 54.00 
LIGHT ACTIVATED SCR's 
TO-18, 200V lA . S 1.75 

TRANSISTOR SPECIALS 
2N3585 NPN S. TO66 S .95 
2N3772 NPN S. TO-3 S 1 .60 
7N4908 PNP S. T0.3 S 1 00 
7N6055 NPN S. T0.3 Darl.ngton S 1 30 
255086 PNP Si T092 4/S 1.00 
254898 PNP To96 S .60 
2N404 PNP GE TO-5 5/$ 1.00 
2N3919 NPN S. 10.3 RF S 1.50 
MPSA 13 NPN S. 1092 3/S 1.00 
2N3767 NPN S. 1046 5 .70 
2N2222 NPN Si TO-08 5/$ 1.00 
2223055 NPN Si TO-3 S .80 
7N3904 NPN S. T092 . . . . . 5/S 1.00 
2N3906 PNP S1 T092 5/S 1.00 
2N5296 NPN SI T0.220 S .50 
2116109 PNP Si TO-220 S .55 
253866 NPN Sl TO.S RF S .75 
253638 PNP S. TO 5 . . . . . 5/S 1.00 
7N6517 NPN TO 92 S. 3/S 1.00 

CIMOS (DIODE CLAMPED) 
74CO2- .25 4018- 50 4035 1 18 
74C10- .25 4017-1.00 4047 90 
4001- .19 4018-1.20 4047 1.80 
4002- .22 1019- .50 4049- .50 
4006- 1.20 1022- 1.00 4050- .50 
4007- .22 1023- .25 4055-1.75 
4009- .47 4024- .80 4066- .90 
4010- .47 4025- .22 4071- .40 
4011- .22 4027- .18 4077- .35 
4012- .22 4028-1.00 4081- .35 
4013- .30 4029- 1.00 4076- 1.20 
4015- 1.10 4030- 45 

LED READOUTS 
1 ND 500-.5" C.C. 51.75 
HP 7740..3" C.C. 51.40 
MAN-7-.3" C.A S1.25 
NS 33J dq. array St 35 

Send 251 for our catalog featuring 
Transistors and Rectifiers 

145 Hampshue SL. Csmbndge, Mass. 

Terms: FOB Cambridge. Mass. 
Send Check or Money Order. 
Include Postage Minimum 
Order $5.00, COO'S $20.00 

PRINTED CIRCUIT BOARD 
41/2 "x61 /2" SINGLE SIDED EPDXY 
BOARD 1/16" meck. unetched 

VECTOR BOARD 1 "SPACING 
4 "" a 6" SHEET $1.50 

4 WATT IR LASER DIODE $7.95 

7N3820PFET S A5 
2N5f57NFET 5 .45 
2N 4891 UJT S .45 
TIS 43 UJT . .. .. S .35 
ER 900 TRIGGER DIODES 4 S1 00 
2Nfi028 PROD. UJT . . S .65 

VERIPAX PC BOARD 
Ihm board .s a 1/16" single sided paper epoxy 
board, 414 "x6h" DRILLED and ETCHED 
which will hold up to 21 single 14 pin IC's 
or 8, 1B, or LSI DIP IC's WIh bussn for 
power supply COnr60f0. 54.00 
MV 5691 YELLOA -GREEN 

BIPOLAR LED SI. 25 
MT.2 PHOTO TRANS S 60 
RED. YELLOW, GREEN OR 

AMBER LARGE LED's .. S 70 
14 PIN DIP SOCKETS S 25 
16 PIN DIP SOCKETS S 28 
MOLEX PINS 100 /51.00 

1000 /58.00 
025 8 PIN MINI DIP SOCKETS 

10 WATT ZENERS 3.9, 4.7, 56, 8.7, 12, 15 
18 OR 22V, 100, 150. 200... e. S 60 

1 WATT ZENERS 4.7, 5.6, 10, 12. 15. 
18 OR22V ..41 S 25 

Silicon Power Rectifiers 
PRV 1A 3A 12A 50A 125A 

100 .08 .14 30 3.70 
200 .07 .20 .35 1.15 4.25 
400 .09 ..25 .50 1.40 8.50 
600 .11 .30 .70 1.80 45,0 
w10 .15 .35 .90 2.30 10.50 

.n .20 .45 1.10 2.75 1 .50 

SILICON SOLAR CELLS 
2''/." diameter 

.5V at 500 ma S5.00 ea., 6/S27.50 

REGULATED MODULAR 
POWER SUPPLIES 

-15VDC AT 100ma 
115VAC INPUT .......... $27.95 

5VDC AT 1A. 115VAC INPUT ... $24.95 
12 VDC AT .54 $24.95 
IN 4148 115914) 15/S1 00 

11 

TANTULUM CAPACITORS 

22UF 35V 5/51.00 
47UF 35V 5/51.00 
.68UF 35V 5/$1.00 
1UF 35V 5/51.00 
3.3UF 35V 1/51.00 
4.7UF 35V 4/51.00 

6.8ÚF 35V 3/51.00 
22UF 35V S 40 
33UP 35V S 40 
30ÚF 6V 5/S) 00 
47ÚF 35V 5 50 
1000F 35V S 50 
150ÚF 15V 40 

CT7001 ALARM CLOCK CHIP 5.75 

NATIONAL MOS DEVICES 
MM1402 2.00 MM505/ 2.25 
MM1403- 2 00 MM5058- 2.75 
MM1404- 2.25 MM5060- 2.75 
MM5013 4 00 MM5061 - 2.50 

MM5555- 4.75 
MM5556- 4.75 
MM5210- 1.95 
MM5260 2.95 

MM5016 2 50 
MM501 7- 2 70 
MM5055 2 25 
MM5056 7 25 

74L00- 
7400 - 
7401 - 
7402 - 
7403 - 
7404 - 
7405 - 
7408- 
7407- 
7408 - 
7409 - 
7410 - 
7411 - 
7412- 
74,3- 
7414- 
7416 
7417- 
7420- 
7426 - 
7427- 
7430- 
7432- 
7437- 
7438 - 
7440- 
7441- 

TTL IC SERIES 
74126- .60 

74150- 1-DO 
74151- .80 
74153- .7'1 
7115.1- 1.0!, 
71155- 1.00 
74157- .7t, 
74181 - 1.011 
74184- 1.(1S 
74165- 1.0!, 
74173 1.3, 
74174- 1.70 
74175- .95 
74177- 1.00 
71180- 1.(TI. 

71181- 2 11: 

71190- 1 I- 
74191-I T 

74192- .8' 
74193- B' 
71194- 1.7'- 
74195- 74 
71196- 1.I11 
74283- 1.51 
75324- 1J' 
75491- 6 
75492- 61 

25 7442 -- .55 
16 7445- .75 
16 7416- .80 
16 
18 
18 
18 
35 
33 
18 
18 
15 
25 
30 
45 
80 
33 
33 
16 
35 
28 
18 
30 
27 
27 
18 
85 

7447 - .69 
7448- .77 
7472- .35 
7473- .37 
7474- .32 
7475- .50 
7176- .32 
7180 48 
7483 - :70 
7485- .88 
7486- 39 
7469 2.00 
7490 - .48 
7491 - .75 
7492- .49 
7493 - .49 
7494- .80 
7495- .80 
7496- .73 

74107- .34 
71121- .39 
74123- .60 
74125- .60 

MINIATURE DIP SWITCHES 
CTS 206-4 Four SPST switch.. 

1O one m.md.p package. $1.50 
CTS -2068 Eight SPOT switch., .n a 16 

pin DIP packpe 62.55 

AV.51013.A3OK Mr. /par., par. /ser., un. 
versal UART. 58.50 

ALLO MINIATURE TOGGLE SWITCHES 
MIA 106 SPOT 51.20 
MTA 206 DPDT SI. 70 

SOLID STATE SALES 
P.O. BOX 74D 
SOMERVILLE, MASS. 02143 TEL. (617) 5474005 

Full Wave Bridges 

SANKEN AUDIO POWER AMPS 
S. 1010 G 10 WATTS S 6.90 
S. 1020G20 WATTS $1395 
S. 1050 G 50 WATTS $24.95 

PRv - 2A - BA----33F" 
200 .95 I.25 2.00 
400 1.15 1.50 3.00 
600 1.35 1.75 4.00 
CO I10 LINFAÜ25BX1 BIT SELF 
SCANNING CHARGED COUPLED 
DEVISE $99.00 

LINEAR CIRCUITS 
LM 309K 5V lA REGULATOR .. SI. 25 
723 - 40 a 4ÚV V REGULATOR .. S .50 
301 /748-Hí Per. Op. Amp S .31 
320T 5. 12, 15, OR 24V 

NEGATIVE REG. $1.50 
741A or 741C OP AMP. S.31 
710 COMPARATOR S .35 
307 OP AMP S .31 
CA 3047 H. Pe1. Op. Amp........ S .95 
3401 5, 6, 8, 12, 15, 18, 24V POS 

REG. TO.220 51.50 
101 OPER. AMP. HI PERFORM S .75 
LM 308 Oper. Amp., Low Power S _95 
747 - DUAL 741 S .65 
556 - DUALTIMER $1.00 
537 - PRECISION OP. AMP 51.70 
LM 3900 - QUAD OP. AMP 5 49 
LM 324 - OUAD 741 51.50 
560 - PHASE LOCK LOOP S2.00 
561 - PHASE LOCK LOOP $2.00 
565 - PHASE LOCK LOOP S1.25 
566 FUNCTION GEN 51.65 
567 - TONE DECODER SL 50 
LM 1310N FM STEREO DEMOD $2.75 
8038 IC VOLTAGE CONT. OSC. 53.90 
LM 370 - AGC SQUELCH AMP. $9.15 
555 -20, -2 HR. TIMER S .45 
553 QUAD TIMER 52.50 
FCC) 810 OPTO ISOLATOR 5 .80 
1458 DUAL OP AMP. S 60 
LM380 -2W AUDIO AMP. .. . S 95 
LM 377 - 2W Stereo Aod.o Amp. 

- $2.50 
LM 381 - STEREO PREAMP. . $1.50 
LM 382 - DUAL AUDIO PREAMP SI.50 
LM 311 - HI PER. COMPARATOR S 90 
LM 319 - Duel Hi Speed Comp. S7.25 
LM 339 - QUAD COMPARATOR $1.50 

TRIACS SCR'S 

PRV fA 10A 25A 1,5A BA 35A 
100 .40 .70 1.30 .40 .50 1.20 
200 .70 1.10 1.76 .80 .70 1.60 
400 1.10 1.80 2.00 1.00 1.20 2.20 
600 1.70 2.30 3.00 1.50 3.00 

WE SHIP OVER 95% 
OF OUR ORDERS THE 

DAY WE RECEIVE THEM 

Circle 79 on reader service card 
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THE KING OF ALTAJ 
s23.5o 

SDIGIT ALARM CLOCK 
TRI RISS iFATOKIS 

1I 6 dgrl 12 n, 60 woe 

r .1 

Add 105 for S,um.rq play HI 

Kr1 No 10750 1 R I Rwl FN... 31 SNP '12. .r .n0 .n 
muoo annTwe Kit No 70250 IG IGr.en r.04out,1 41 AM PM and 

Km No 702501y yelbwtedour,l .kf..wr rl 
Kn No 105070 ID( 72) redouHl 571 55 10 

.mr 
$1 No 7025030IfNO601r..aounl 325 so 

All lots .mclu.knm....vn11PCBowd.Transform. . sm manr.l 
r...wRw............w.w..w..w.......r 

THE KING'S HAREM 

FATIMA 4 -DIGIT TEMP. KIT 
619.95 

4 1 ' .1m.e1eCMm A. ra.0 was 100] 4 gr avm 
1onlnm.es Jl avnmnwi, PC Bonn ar1d ...o rtgm 1T mvta.n 

nab THE KING 6 Mast alarm mum A11rb..0.1.. I 

DELILA APPLIANCE 
II.rlwel Ser rout T 7 In sel 

IS mm Al e r l'. mr,aMaro 
1 at 7 15 ycoulr <race Mom w.11 wake 

coo 

.9.95 

P II * I AI components. Bowl and snort., lot .'Inf rq *nth TH KING 

TANYA so HZ CRYSTAL TIME MEE 
AOOfT1ONAt FEATURFS 

1 I Low Power Con.mplon 
21 D..aly Interlaces .nm K.q MOS Clock Gp 
110 N, outpud 0011 crry.l tAle ban aoay 
4 t Irk01 to Ca, Bo.t,. 6 Canoe. 

.5.95 
K d Aldan all comport* PC 81vá and mentons t onterN0g.nth THE KING 
60q1 Alarm Clock Atlb.. 111.013 

F 

FNO 70 
RED. 25 In Chaot 

15mA ow ,qrl.nd 
Common Cathode 

S1.26 

ruF.'.aMKT., 
by 
Common TJlly.k 

SIN 
MSI SI 

TI 

DL 7R7 
One nl our best .eMut, 
+5 In h.. 20.tÁ f.. 

Common node 
SI IS 

FNOEO7 WON 
FNO EDO CATRO01 0 

nlf ak Theml Bu O WRUGHS 
a 12 DIGIT 

w.ea.war 25 n ;gn am. aprabon 9EK Jgd 9D.4 
F,..10101 S7.S LEOE 

Mm.n IS 
a u/ Jumbo red II Ki 015 50F1) T 600, Chan tome hale urrl I. ump.er. E I f o Accuracy OutouTr )t. ann. O L T 01 IOO, w 0 1147' ComTate um, CMO, Pwo9 cor 

k 

:qM116111 d PC Board SITS di v multdluaeolconwron cathode 
ear .oMOUtwI I..a 1n. mm16T.1 

SI lB T T 
[ r1019 Same a 0.1 HIS but wan TTC and 6001 

11 51.. , S7 ?S 

M 
QS 

I7 we 
move 

4 -DIGIT DICASI 
COUNT'S! KIT 

$1 EL" 
KIT 01E 

On 
wl111n Nth 

o 0.50 
,g 

decade counter 
load t )m.nl ara BCD 
output 

1 ON 041110.n1erna o.[.INto 

2 0..mr 
1 axed ,.110..1 count extend out 

3 

outs 
HI.. count blarl.rq 

0017 
v Napo., [on1ro1 in 

PC Boar. can he ca aero to 
61716 etc ego 

5 KT oncludes counter cn 
crcuot toe 4 cathode 1 

and PC Bow d Bowe !For 
our board meli ND 53 SND5031 

MODULAR SCIENTIFIC 
INST RUMENTATION 

Nowt you CAI, Mona 111 1111 advanced Jß'.1.... nr m . 

es of Nana. . Tn. . 
uon :s °114 0I your 0.11)001 ...moons ero1m01 
al a iLrly low coal 

The nee. t cd f tfr ,rate., .. our 4 dgl Decade Counter 11,1 0121 ad 
features 

u 

II 4 d.5.1 LED 1.04401 I you c.cne the o,e best Anted to 
amsbcabool Comlbrlq MH w1M 5 volt 1..1.0 uowe wooly 1Kn C31 

And you v mn bars of wed lrrs o loon m61td aarro q nu 
mentv Ag 

D.ylta Voltmerc IDVNI Kr1012 KT 030 KT 017 
Preduervr Counter KT 012 Ki 030 Ki 016 Tme Bale 
RPM Co1n1.. 1., 012 K 030 l 020 K11 O18 

KIT OIS FREG.COUNTER 
aduus FE 1 u ng.. c 

10A414, when uNduwlcrM.wures 
from 0114,ry0 

T t15yo^ 019 M...1,.. bon, 
01141 to 15M01 wtr u . Kot 013 and 014 

5411 

TIME 
Mn, c Cham 1 bat dOH, OuNits 

MN 100K Pt 1010m Ilene 10011, 10H, 114, 0 Ha: 
Accuracy 411.1 than 005\ won Toper 041u.menl 

Kit 013 comma. CMo. wen PC board El 71 

Buffer 0,111 for TT( Infer a ^4 

Ki 0145ame.. 013. nulw,m TTC 04315 

TTL 
E fESRIK commuter I.vd.wrp TTLYD0dn 
end T.4mm11o.1c 

5 Boar. Omrn.1150 7501C'. 
$4.60 

1 
9I TRASETIR AESRTEEST 

TOE cod 001101. SCRs. 
at 

50 for S1 50 
00 Ion S7 50 

300 tes. S6 00 

LSI IN ION 
MM5316 .RMod m Modo OTn now pet 5475 

441111au4ler tam1 navel... Hymen, and 
BCD outputs 28 c.ndpw men 51250 

)005 d1:l counter 'latch total. 7 moment 1... 1 

onv 
2uinder'atcn 

S 950 
4 d1pt [ dcod.. win BCD phut 

Dory 1611 dlp wpm S ) 00 
70250 46 do, ., clot. 78 PllmP w.ln 5550 

101]020 5 475 
d11í non multmk.N mal. Harm Clot. 

Ive pky output 0 
:rte PC Born for 70380 éi wmttr01at 

...May 
61.66 

fit, ̀ A7a BOOB 8atocakr CPU 
5 
5123 25 

50 

2K r RAM foPBOOB S 775 
1549103 2Knentdo PROM 512 035 

)5.97 .p.í11 driver S 0 35 15.9] B1rt o..w S 0.5 
41 070 51ur11ton cakullm lop work butt 

moment mue 8 clod. S 775 

TTL C MO S 
1616 9 I1151 

It !b2 P 7453 21 iii5j lOD 1404 21 1413 42 14161 1 04 7406 79 1414 47 14163 
1 24 1A0 21 7475 70 

1416. 1 94 7410 21 7416 44 
14155 1 54 7413 54 '.03 90 
14174 1 34 1470 21 4E1 2 50 74175 1 61 1427 29 7490 1. 14181 780 ' 430 21 7497 80 14192 I 30 437 44 1493 80 14193 I 30 1438 30 1.85 80 74195 8. 1Ñ 21 196 PO 

) 2 14 14121 43 
1441 94 14121 W 

4 & 6 DIGIT 
PC BOA RDS 

4000 24 11 149 4037 450 
001 74 4019 59 4040 159 
4007 74 4020 t 59 4041 89 
006 149 071 149 4042 79 

007 24 4072 119 4013 80 
40013 15 4023 74 4061 59 
0 40 159 074 99 .011 59 

4010 55 075 74 4049 59 

4011 24 071 59 4050 59 
4017 24 4028 99 066 99 

4013 59 4079 1 39 1 C10 29 
WM 149 030 49 7CW 79 
0116 5 I 

59 
9 4034 3 25 14°81 1 29 0 

011 1 79 
4035 39 

KT 018 601)1 chain 1.m. 01 u.n4 narr torquere 
for K. 020 RPM [pander 

O.ltull 6um 100th of RPM 
6 Hu 10111o1 RPM 
60rc f .1. 00011 for 

KIT O 1 7 O V M 

KIT 030 POWER SUPPLY 

labo 01, , en1 . 8 203 t... o mr 
M 55 

. 
1999V . ,.M n1 1 

mp.Nrre'arM wawa. to 15r. Tope . luere.l I 

SKIS 

1:1 fUtit411;.+%. 

KIT 020 RPM COUNTER 
Counts from 100000 RP,: Ie In 1111.1 

n s and PC boa 
E 1 

MSI 
CLUB 

Yend 54. roa. ..nemm. ne K d 
naMro 

In1a1P1.non re . ofM61.dN 
5n.w 5300 w dMele We amm p.erd 
y rW: Don ln ou on t+ .m;, 

A C.E 208 
Pan No 923332 

620 96 

IGHTS- 
'l'l'l'1'1'1 II 

181U1C E WATT COOK OMAN 

170 a e mt o .., coed ur 

52.00 

A L TAJ 
EtECTRONJCS 

Telephone 7141 218 3561 

4-DIGIT J3' 
yP 
F E tIRES 

ALARM CLOCK 
613.95 

Ald c a 

KIT NO. /a 

KIT NO.3 

LIMAN 

5551nmer Mon dlp 065 
8038 Furclpnal gervat 425 
RCA 3043 IM If Add Pte.np 

1 20 
565 Porle Lock 0441. 195 
567V Tone 

723PO, Vol p 1 50 M q 055 
1530957 Lamp Roe 110 
1043802.. Amp Amp 8 pm top 100 
L5041 Doeroon0 Amo 075 

52150 

$22.50 A 
TRANSISTORS- DIODES 

243904NP40.rr p. 
243906 PAP Comm 243904 0 I 

2544004PN Low Ine nose 070 
75501 PNP N,..e -1. 4 

r 144004 4O0PI1 15 10 OC 
154007 4000PW l0for I OC 

15146 33Zen .1m 1 Oc 
154148 S..ich 2010, 117 

LOOK: 
{.on Ulm ro .... .1 all., 

Pans Sump, KT 5 Voll d Arno RN 

(clad ,.pllabon 5011 V 

o,Com 
r 

M1.11 PC B4a.d T,.n.f 
01 o 

nm b4y 66.66 

Circle 711 on reader service card 



 BARREL KIT :148 BARREL KIT #147 
R MINI TRANSFORMER OVER -FLO 

_ - 
I / I/ 

1 1 

i B_A -- t I I x100 %MATERIAL 

_ 
f I 

I 

TOO!1 

1 1 

- 

l I i 

,l I/ 

Y W(. 6 

I I t I f 1 1 

I 
, I fl I=/ 

07s. .. 
t l_ 

YOUR 
CHOICE F 
ANY 
KIT 

_ 15 for 
$1.98 <II 

Miniature transformer miln, Asst, o 
sees .ne agio 

,9. t /t. 2 Ibn. 

¡ ¡vl 

back 
tput, Inter- 

only 1a 
íR7394 

NIXIES 
___. -- 

Iw 

S for $1.98 
Used originally in (.hies toy alculton. Brand ew. 
cKe ai.rn.rge type colon 
!lues. Gl. Ne. 9513{ 

BARREL KIT NT 
INCANDESCENT 

1 for c; 
$188 

tm ._ Donee s "fom.- 
price". llard'tn Ond. .-u[. 
;° `;aOY`" °ow' [ °°d 
Cult else err, 

don9R 
275{ 

KIT 11154 
CLOCK CHIPS .. 
20 for 
$1.98 
' . [.heed " assortment 
..1 rl..rk ch warm. culent 
doer y...,.1,,,.¡:: who know.:, 
u n,ia. A throe Pr''''' Cat. No. 983305 

/M r 5 OF BARRELS PURCHASED! TEST 'EM YOaRSELF 

For the first time anywhere, Poly Pak throughout the 
merchandisers introduce a new way from various factories 
in buying the economical way. Raw runs in barrels. 
stock from the "barrel". Remember the same. Therefore 
the "good ole days"? They're back the same type of 

.. i er RE -T STERS DO! 

'N SAVE' 
United States buy 

. their over- Ever/ kit carries 
Poly Pak has done 

a money back 
you are getting guarantees material as the MOLDED CAPACITOR KIT A150 

MODULAR SWITCHES 
24 'j`'; 75 for --C 

I $1.98 
nine Asst. `olt" red, 

green, Yellow, blue plastic 
(.sere axial tendre. 
No.9R 3 311 

for r 

$1.98 7 1y777 - 
Cent rslsb "pu.h- 
g trees. TV- °.: mken . 1lDdt. ófrdt. Hr. ar.nd 
new' Cal. Ne. 9R71S0 

L KIT :1 
DIP IC'S 

75 for $1.98 
Marked 14 and/or with I.: 

pen dips, may include gate.. 
[i flip Rops, t- 

Who knows! CURRAN- 
TEED SATISFACTION! 
Cat.No 9R 2413 t'nleeted. 

KIT c3 
LINEAR OP AMPS. 
DIPS 
Cp 75 for 
t. "" $1.98 
May Include î09's, 741'. 
703', 880 aerie. 666 la. 
eludes marked and n- 
marked. CatNe.9R 2416u 

KIT : 7 ,eY1 
1N4149/í14 4 
SWITCHING DIODES 

100 for $1.98 
You never saw this before. 
Imagine famous wit thing 
diodes of these prices! 
CLNe. se241{ Untested. 

KIT t 4000' RECTIFIERS 
1O0 for $1.98 

Untested. 
TA.se arc the tee.,,,. micro 
mini tar: acct,(er ..f the 
IN1000 series. May in- 

KIT ;5 
SCRS, TRIACS. 
OUADRACS 
40 for / 
$1.98 
All the famous plastie pow - 

Raw factor, clade 25. 50, 100, 200. 
400, 600. 800 and 1000 
vulter.Cat.Me.t/R3417 

er tab type. 
stock: All the 10 Amp type. 
Cat.No. 952419 Untested. 

ARREL KIT 7150 ye 

REGULATORS 

15 for 7 
$1.98 
a dOaRC TO'3 V.R.' bar 

nave B °w tb.c °daeJ 

lour 
has b to 

gain. N49ß7370 

KIT Al{ 
'POP' PLASTIC 
TRANSISTORS 

5 for $1.98 
xlrala°r maker , .ml,. 

29:3311908"': 
'. won 

t 1oo, r "'a' 
nom' 

T'0 -91. Preforme I. 
GL,Ne 

KIT :7 
VOLUME CONTROL 
BONANZA/ , -_ 

40 for 4,5..x 
' $1.98 Ibr% good 

Singlen, duals, variety of 
value., .t.le., big ones - 
mall one Cat.Ne. 

n 

i 

KIT A5 
SUBMINIATURE 
IF TRANSFORME S 

100 %goad. 

100 for $1.98 
Amazing. Include" 458kes, 
'nc, antenna, who know.' 
From transistor radio man- 
ufact Cal. No. 9R 2422 

KIT :10 
ROMSREGISTERS 
50 for 
$1.98 

UMeeted 
to 411 pin device -. 

marked. internal feet°, 
numhr n., t °Cet.No 9/12424 

KIT #12 
POWER TAB 
TRANSISTORS 
40 for 
$1'98 

PNP. plastic 220 type. 
Assorted 'V numbers. 
Cat Ne. 9R2426 Untested. 

KIT :13 
RESISTOR NETWORKS ,. 
60 for 
$1.98 

1.9 1 

By dl glas". I I- 
Dm dip oaks Cat No 911242 

KIT #14 
PRECISION RESISTORS 

S1.98 r . 

Marked and unmarked ,/ 
. 

a. 2 wans.Ne. 9R2426 

IT :15 
MOSFET TRANSISTORS 

60 for $1.98 
All 4 leaden TO -14 c 

ncludea (lib ...nefs re 
100, Cal.Ne. SR 2425 

BARREL KIT :17 
LINEAR A 7400 DIPS 

r tesiea 

$1 98r 
n Marked and unmarked. . 

Cereal nu abers .4 raw far- 
Y stock. Cat.Ne.9R 2431 

KIT :19 
DIPPED MYLARS 

60 for c'_' 
$1.98 

l'in t capa.'., or. odes. 

sMny lin,.b. In,ng,nr fa,.t.,. 
n dumping 'em in barrels 
Cat.N..5R 2657100 A good. 

KIT :20 
LONG LEAD DISCS /L 
150 for YL 
$1.98 

Yr .rY dis, r,bulor tuck 
ente ". Prime, 

arkedn nl,. Long leads 
Cat.Ne 9R 2591100 %good 

BARREL KIT :23 
METAL CAN 
TRANSISTORS 
i00 for 
$1.98 conned. 

Inc lode. T' ' TO -1, TU 
1.. etc. assorted 2N sum- 
her., ..no,arked etc 
Cat.No.9R 2503 

KIT :26 
PLASTIC 
TRANSISTORS 
100 for 
$1.98 

Untested. 
T >'yr TI - "- .Tr,./;,1.:,,.. 
m nufer,.,nrs X111 

JN A' .. Cal.Ne. 9R 2604 

BARREL KIT t70 
PREFORMED giiY 
RESISTORS a 
250 for $1.98 
Ne gat barres. of ' onA 

for pc' 
You'll 'v get even amount. 
100: ta. 100 ' " wetter.. 

CatNe.9R2605100 %t good 

BA KIT #31 
M IC 
RESISTORS -- 

100 for $1.98 
M.de messie by Corning. 
the an.a .i.... mane. 
Mostly %a Lst. 1 'S t.. 
S % loi. barrel of 
slues. - Cat Ne. 9R2609 

KIT :32 
TRANSISTORS 
WITH A HOLE IN IT 

50 for $1.98 
Cat.Ne.9112610 Untested. 
l'are'( e f.rt °n e..1.:,... 
M,ught toarrels f 25 
ern with mtg. hole in mid 
AIr. I'MP'S and NPN' S. 

KIT #35 
NEON LAMPS 

30 for 
$1ß98 100% good. 
bamon" NE -2'.. An prime. 
but factory made :millions 
and honeyed 'em. four a 

otage CM.Ne'9R2613 

KIT :36 
GERMANIUM DIODES 

200 for 
$198 Lnte"ted 

Vermont masker, popular 
item. Never grow. Id. Bat 
this s the way the RE- 
TESTERS bur em rom the 
t.rton. " C.t./1..1R2614 

KIT #37 
1 AMP BULLETT" 
RECTIFIERS Untested. 

100 for 
$1.98 

Famous axle, td. volt- 
ages, silicon, axial includes 
all type. of soltagea tu 
IKV.CatH..952615 

KIT :35 
TRANSISTORS 
15 for 
$1.98 100% good. 

From factory to roui hese 
fallout of the famous 
253055. We lave 10 bar - 
eel . Cathie. 

BARREL KIT #0 
PNP NIGH -POWEP 
TRANSISTORS 
20 for 
$1.98 

Popular germanium mailable a 

uxl tole barrelä'pace. nt 
au price, 

"10. 
nod GLMo.9R 2618100% [ 

KIT :45 
G.E. 3.5 WATT '5 
AMPLIFIERS Iv- `4t 
25 for e` . 
$1.98 Untested. 1 

.lobby type, factor !h fall- 
e purr hxeed theni.:,.. 

Thee 
knowns. Cal.Ne48R2624 
BARREL KIT ¡SS 
MIXED READOUTS 
15 for 
$1,98 e 

Fa, o y return., tri, 
numbers as MAN-4's. MAN 
7'a, MAN -3s, 11 barrel. l 

time tu sees acte. 
C.LN..9R2733Unteated. 

BARREL KIT A{ BARREL KIT :53 
SIGNAL SILICON JUMBO RESISTOR PAK 
DIODES ."x-100- PC.$1.98 
200 for $1.98 Cat.Ne.,9R2721 -oar 
Includes man run, types Annortm tai film" prem. 
of switching. signal silicon ocres r bons, mesa ua,A,. 

, - Nome, all as, a leads. powers, from t, e lu . 

Some may he z ores wet te ('nier coded A 

C.tNe..9R2625 e Untested. 100 % good. Worth 510. 

BARREL KIT :54 
{ DIGIT READOUT,S1c 

7 for rt ;u ^ 
$1,ßg tf 
Bargain of lifetime! All 
w t wan I artel - the we 
"hlindor digit" types. Multi- 
planed. Cat No. 9R2722 

KIT :58 
SLIDE SWITCHES 

30 for 
$1.98 

All shape", sise", spat, opdt. 
mom. Wien, ac. Tremens 
doe" shop k for 100'a of D Da 
switching projects. 
Cat.Na 9112726100 % good . 

KIT :75 
40oMW 
150 for 
$1.98 

Factory out 1 hi! notating 
offer: 8, 8, 10. 12 to 15V. 
You test. Hermetically Reeled 
glass pals. Rouble plug- 
CatNo.5R2740 

KIT #5 
POWER TRANSISTORS 

40 for ' 
$1.98 

18 wall Bendix B -8000 
pellet transistors. n. all 
good, purchased from n [, 
p have milli..Ke ../ 
100% good CatN..3A 272 

KIT #711 
1 -WATT ZENERS 
100 for 
$1.98 on,saed. 

Fa,Iirr same a" ao0 -mw . 
Serer to rr -regain offer , . 

lo. 11. 1.'.V under 
glass. Motile plu[. 
CaLN. 1952741 

L 
SILVER MICAS 

Axial, red mane. variety of 
physical t v.fu n 

Bill snarl. from dlatrfbu- 
for price. Wt 1 lb 

KIT :1 
POLYSTYRENE CAP 

100 for $1.98JJdd 
floe.' cap. made. Aa gam - 
tole bought 10 barrels 
Iront factory. mixed values: 
.;I gaud.Bes,hi .182725 

KIT :65 KIT :71 
2 W CAPACITOR SPECIA 
100 for 100 Pcs_ 
$1.98 nod. $1.98 lOw% g E Dtied torkro m into Nobody s m t° t ' m! 

So many 
t 

suppliers dun t barrels of e myler.. D ° 1iß. 
count. but throw'. in the mru m ldedn, Iplastifly 
barrel. It's ICI [old mine reram rs disc., etc. Nifty 
All marked. CatNe:9R2733 100 5 good. CatMe 952735 

KIT #7 
TRANSISTOR 
ELECTROS j. 
50 for $1.98 1 
It "bugs" u why the far- 

". m i dump n barrel.. 
We don't wlab t, separate 
wide Kest voltages value" 
up to 300 mf.Cat. 9112747 

KIT .177 
"BROWN" BODY 
TRANSISTORS 

- 

rent. min's. Factory Ilse 
discontinued. Power tab"_ 
Cat.Ne.9A Untended. 

KIT t1 
SUBMINI RESISTOR 

P(, uprigt IYpe, coor o- 
ed, ' watt. Mai values. 
Came toe in barrel. 
Cat.Ne 9R 2744 

BARREL KIT :53 KIT Se 
LEDS 15 for $1.9 40 for 

length of IeI meows. all kinds of mined diner-Me 
6,8. N, 12, I6.1ß.24 vol!". iiOS. "hopes. colon Roos. 
Power tab Cat.Ne.1R2e39 poor etc. 9112565 

KIT #57 
NATIONAL IC 

100 for 

1,17.., ROMs, registers, clock 
4 cal,. rhr5, linear., etc. 
Cat-No. 9112960 Untested. 

KIT 255 .;. 
ITRONICS LED 

%tW 

S 

'", ",ogle", - 

plea, tie. .33 to 0.8. Hon 
from efactorv. 11 mixed: 
have fun! Ne. 9R 2561 

KIT :53 
HALF W 

ZOO for 
$1.98 rot pried. 

thou.., factory tried to 
- h, rg i od . 

hurcelr 
'p 

barrel. But value 
resistors 

there. 
4 0= Cat. Na. 9R 7046 

KIT #112 
MICRO MINI LEDS 
40 for 
$1.98 
All the tiny Zeds, ial UP- 
right °f Monsanto. Lftronix, 
variety of colors. Yield 
50% or better. 
Cet. NeAR 7139 

IT #51 
PHOTO ELECTRIC 
CELLS 

10 for $1.98 
Asst. GE typas, CDS 
Mixed by factor7- Big Job 
for In sapante. 100% 
good. Cat.Ne.9R 3062 

KIT #115 
MOLEX SOCKETS 
200 for .7.7.700 
$1.98 t:T,nn 
100% eood . 1 

Calculator maker dump: We 
gut e zillion o/ 'em. Used 
for IC sockets, etc. 
Cat.MO. 9ß71M 

BARREL KIT :101 KIT #104. 
RESISTOR SPECIAL SLIDE VOLUME 

200 for 10 for $1.98- 
1.98 y.. Cat.No193057 

$ / Used i Iii-11, tome - 

trot maker unloads. Amt. 
Includes: i . .4, l'a I. `- values, what buy. Worth 
wetter carbon. ö ... i1 We've got barrels 
100';. good. 911305 of of 100% material, 

IT #105 
MINI VOLUME 

25 for 
$1.98 

1- Million pea of 100 %, 
50R mini pots, ceramic 
eau, long shaft. Root mals- 
er unloads, fß3095 

KIT #10 
TO -S PLASTIC 
TRANSISTORS t. for 
Includes PNP, NPR. 2N 
3630, 253841, 2N5000 
aeries etc. U . but 
guaranteed to 60% Yield. 

BARREL KIT #105 
TERMINAL STRIPS 
150 for 
$1.98 

veld. Kees. °f terminal renia 
p 

m 
nt ton, - from 1 contact 

p. Strip manufacturers 
barrel dump is Your Rain. 
Wt. I Ib:.Cat.Ne 

KIT #114 1S,' KIT #115 
BUTTONS N 1JI MINI SCRS 

'S 

100 for $1.98 50 for $1.98 
100% good, UNBELIEVABLE! TO -íl2 

Truthful) worth a all pWtic SCRS lo barrels... 
but- fortune. Wide asst, of but- rile from factory. Includes 

ton- feedthru cps! !IAMB all volt.ge U 200 
TAKE NOTE! RF. ``BF etc. 

up 

Wt. I in. Cata4,9p3141 pre. 1571] 

I KIT .115 
PRECISION 
RESISTORS 
00. good 2 ... 
100 for $1.98 
i RI:Fn ItM I:D: Or..Rnet f,.. 
primed cur work 

i e Marked(. ...um. I and 
'1 !-z values fR ]203 

BARREL KIT #12{ 
UPRIGHT 
ELECTROS 
40 for $1.98' 
Wide amt. of values from'Trothfully 
mf, to :100mí in mixture 

f voltages. 100% marked 
good. Why barreled' 

U -g °t -a -burl 
Cal, Ms, íR322 

KIT #127 
AXIAL ELECTROS 
40 for 
?1.98 

the fartorie" .bY 
mixing ^m in barrel"I d^ 
all f u a favor. Wl'T A 
BUY: Aut. capacities and 
voltages. 
Cal N. 953227 

BARREL DI KIT A125 
DIP ICS 

75 for $1.98 
Large niter dumped 100'. of 
Ili. i barrtls. Include. 741. ,'L0 -35ut 

who 
8f17Á 

M1M1S, but who known. 
Factory to sou. All mixed, 
you test. Wt. 1 Ibn 
Cat. Ne. 5113245 

IT 
CRYSTALS! 
12 fore o " 
S1.98 

Large i... maker dumped 
marked 11/60 V ° " Y eryntala in Muets. Some 

worth SS. Precision. Many 
in . rocs .ares.. 15 7230 

IT #131 X13 
M C -NOS IC'S 

ELECTROS /Jas 60 for$1.98 
°elibente l,' thrown in bar- 30 for $1.98 Is, no we can't t 

Mixed, marked prime, tots The famous CD400yI 
eknn grade as.t value, volt- How good? Who 

.goo, GE. Cenlrslab, etc. Who earsn. Ii' °MY 3c es. 
Cat Ne. 183336 Cat. No. fR 3267 

BARREL KIT #134 
CALCULATOR 

KIT 
CHIPS 

15 for / -- 
- $1.98 

National type. t.n 
MM5736, 3N, etc. The, 
have dlscontfned (hear 
chips. FIND A l'SE. l'n- 

Wt. Ne..5R7I n 

IT 
DIODES KLIP IN DIODES 

50 for e 1.98 2 ou. $ 100% good. 

"I,er,'INöZ diode's M I Ì 
ferrule titi.. Ne. 5533e1 

IT #137 
OPTO SPECIAL 

25 for' 
$1.98 
.'Si, nn Y C'- Thru "'s '. Ness, 
Monsanto, infra - red led, 
photo o. nfra -r photo 
tron.,.tnrn 9ß32B2 

BARREL KIT #175 
SWITCHES ^8 ries" 

30 for 
$1.98 $ 
Did you hear 1 OAK! An- 
other edpt maker barrelled 
all type of rotaries. elec. 
trie. slides. etc. 

KIT 
DARLINGTON 
TRANSISTORS 

40 for $1.98 
TO -92, a Motorola dump. 
unknown number., but high 
yield to good darlfngtons. 
Reuenten d 't Set em. 

. 11. 32.6 

KIT :143 BARREL KIT :144 
75PC TRANSISTORS RCA PHONO PLUGS 

$1% i 40 for /A 
10in ofllI, TO-92. 

$1.98 
factory discontinued line, 1.000.000nR('A phono plugs 
pep's mixed with mina, Ior th'" ".. You eel -fi -ere 

254400- 1- 2 -3.4. Wut do know veut they 
at you car it's [Kea slug. the price. 503293 Gt. No. 9113390 

Paon.: Add postage Rated: 7245 C.O.D.'S MAY 
PYtot1; Wakefield Masan I6171 245 -3829 
Rtail: 16 -18 Ilel Carmine St.. Wakefield. 

BE PHONED 

MINIMUM Send for FREE POLY P A K S Fall- Winter 
CATALOG 

.0. P.O. BOX 942R LYNNFIELD, MASS.01940 

OPoly Paks Snot Wakefield, Mass., U.S.A. 117E 
Circle 34 on reader service card 



 iCS ded Ace 
Par __and RK ( I) __.._... 

5 Pc SCR Kit 

500 Mw leners (5 ksstd) 

Undunchon Transistors (Pkg 3) 

Red LEO s lg (Pkg 5) 

9 Digit Sperry Display 

20 Ney Cakulata Keyboard 

TI 20 Key Cal Keyboard 

UItr Mini Red LEDs (Pb g 5) 

3. 1 Seg L E D Display 

60 CFM Exhaust Fan 

Metal TY Cart 

2 Val Wet Cell Battery 

CB Rules Book with License 

Set of 4 Easy Roll Casters 

Mini- Nine Tube 

5# Surpnse Kit 

Solder Lugs (Pkg 13 Asstd) 

Digital Clock Kit 

3' Digit L C Display 

LM 309K 5Y Regulator 

CB Carrying Case 

Disappeanng CB Ant Mount 

8 2 Way Wood Speaker System 

Hi Fi Stereo Headphones 

FM Converter For Auto Radio 

CB Hump Mount 

Trunk Mount CB Antenna 

CB Converter for Auto Radio 

Ni Cad Battery LA Sire (Pkg 3) 

1 2 Volt Ni Cad Battery 

8 1r Tape Recorder Head 

3', ohm Speaker 

111 YAC Black Light Bulb 

Window Lock Alarm 

111 YAC Heavy Duty Solenoid 

Assorted Knob Kit 125 Pc) 

100 Ceramic Capacitors 

1 30 RPM Timing Mola 111 YAC 

50 Hardware Kit 

Post 10 Slide Rule 

Water Temp Thermometer 1Pkg 2) 

109 IC OP Amp 

Cadmium Photocells (Pkg 2) 

Miniature 12 HOC Solenoid 

Magnetic Reed Switch (Pkg 5) 

Law Voltage Elect Capacitor 150 Asstd) CD401 

111 VAC /DC 4000 RPM Motor MO 395 

Audio Output Xfmr 2500 to 4/8 ohms H 092 

REG 

TR-298 119 

DI-052 99 

TR-441 129 

Pt 233 1 19 

XM399 1 00 

XM-339 249 
XM 523 5.00 

PL 281 129 

XM512 110 

MO 390 5 00 

011 375 249 

BA 329 6 95 

BK 292 1 00 

XM III 69 

XM 101 1 69 

XX 196 329 
XM-004 149 

01-511 19E0 

XM311 1000 

TR 511 1 60 

CB 551 13 95 

A1-010 11 95 

SS-080 20 00 

PH 331 100 

AU-333 2100 

CB-558 4 95 

M-999 15 00 

CB-417 11 00 

BA-321 3 50 

BA 328 6 DO 

Hf 183 5 00 

SS 114 95 

XM 191 I 00 

XM 112 88 

SW 839 I 19 

KN 030 1 00 

CC 210 129 

MO 359 89 

HW 181 2 00 

TL 582 149 

XM495 49 

RE 131 49 

TR 514 00 

SN' 836 19 

SW 801 00 

00 

98 

09 

ADD POSTAGE & SALES TAX 

SALE 

1DO 

50 

50 

60 

60 

140 

160 

10 

10 

250 

99 

3DO 

30 

49 

1 00 

1 00 

80 

11 DO 

4 50 

1 10 

9 00 

8 00 

12 DO 

3 50 

1500 

3 00 

9 00 

11 00 

1 50 

3 00 

2 50 

50 

50 

10 

1 00 

50 

1 00 

50 

110 

1 00 

60 

90 

50 

10 

10 

210 
1 50 

10 
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any responsibility for errors that may 
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51 American Technolop corp. 114 
I Amperex Electronic. (orr. 17 

96 Antenna. Inc. 121 

39.40.41.42 Antenna Specialists (l,. 89.91.93.95 
AP Products 112 

Audio Technica U.S.. Inc. 91 
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Benwill Publishing Corp. 23 
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37 Brooks Radio & TV Corp. 115 
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38 Chemtronics 120 

CIE. Cleveland Institute 
of Electronics 104 -107 

4 Cobra -Division of 
Dynascan Corp. Cover IV 

83.84 Continental Specialties Corp..... 99.108 
CREI- Division of McGraw -Hill 

Continuing Education 52 -55 
43 Crown International 16 

49 Delta Products 113 

33 Edlie Electronics 92 
6.5 Edmund Scientific 100.138 
64 EICO- Electronic Instrument Co. 82 

E & L Instrument Co. 32 

EMC -Electronic Measurement 
Corp. 119 

48 ETI- Electronics Technical Institute - 
Division of Technical Home 
Study Schools 25 

7 Fidelity Sound 110 
9 Florida Institute of Technology 94 

50 GBC Closed Circuit TV Corp. 120 
II Grantham School of Electronics 117 
35.36 GTE Sylvania- Consumer 

Renewal 2.103 

52 Handic of U.S.A.. Inc. 24 
12 Harwil Co. 93 
100 Heath Co 18 -21 

30 Hickok Electrical Instruments Co.....87 
78 Hufco Labs Inc 114 

1 MS Associates. Inc. 22 

13 Indiana Home Study Institute I IS 

85 International Crystal Mfg. Co. 118 

I5 Jensen Tools IIO 
53.54 Jerrold Electronics Co. 109 113 

16 Lafayette Radio Electronics Corp.....83 
65 Leader Instrument Corp. 108 

47 MITS -Micro Instrumentation 
Telemetry Systems. Inc. I 

17 Mountain West Alarm 
Supply Co. 102 

I8 National Camera Supply Corp. 102 

National Radio Institute INRI)- 
Division of McGraw -Hill 
Continuing Education Center ....8-11 

National Technical Schools 70 -73 

26 PAIA Electronics. Inc. 95 

27 Panavise. Division of Colbert 
Industries 119 

45 Perma -Power 34 
76 Processor Technology Corp. 26 
44 PTS Electronics. Inc Cover II 

RI. %DER tiERVi(F l SRI) \o. (PAGE 

Radio Shack 31 

59.57.58 RCA Distributor & 
Special Products 14.28- 29.100 

72 Royce Electronics 15 

67 Rye Industries 116 

91 Sansui Electronics Corp. 33 
25 Scelbi Computer Consulting 

Corp. III 
81 Schober Organ Corp. 93 
71 Shure Brothers 97 
92 Southwest Technical Products 37 
89 Sphere Corp. 102 

24 Tab Books 13 

101 Tektronix. Inc. 90 
61.60 Telematic Division. UXL Corp... 27.36 
23 Tri-Star Corp. 95 
22 Tuner Service Corp. 5 

32 Vaco Products Co. 7 
80 Veras S_vstems,Div. of 

Solid State Sales 98 

2I Wahl Clipper Corp. 112 
69 Weston Instruments. Inc. 101 
94 Wilson Electronics Corp. 38 -39 
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46 Ace Electronic Parts 132 
70 Altaj 134 

American Used Computer Co. 128 

Babylon Electronics 132 

Karel Barta 122 

CFR Associates 122 
Consumertronics. Co. 122 
Command Productions 122 

Cornell Electronics Co. 124 

Dage Scientific Instrument 132 
55 Delta Electronics 129 

Devtronix Organ Products 133 
97 Digi -Key 124 

Electronic Tool Co 128 

63 Fordham Radio Supply Co. 128 
10 Formula International. Inc. 123 

31 Bill Godbout Electronics 
Unlimited 128 

56 Graymark Enterprises 132 

29 Hobb- y- tronix. Inc. 128 

Information Unlimited 124 

14 International Electronics 
Unlimited 125 

88 Jade Co. 137 

74.75 James Electronics 130.131 

Lab Science 124 

Lakeside Industries 122 

93 Stanley Lin Corp. 133 

66 Meshna Electronics. John Jr. 124 

62 New -Tone Electronics 129 

19 Nexus Trading Co. 124 

20 Olson Electronics Corp. 136 

PTI 132 

28.34 Poly Paks 133.135 

77 Quest 129 

Saxitone Tape Sales 132 

82 S. D. Sales Co. 126.127 
79 Solid State Sales 133 

95 Tracy Design Corp 122 

Trintronics Limited 132 

Trumbull 128 

Valley West 122 

Visulex 122 



SPECIAL OF THE MONTH 

TRANSISTORS 

2N3906 MOT 12/1.00 
100/7.00 

SWITCHING DIODES 

1 N4148 
Switching Diodes 

20/1.00 100/4.00 

DIODES 
1 N4007 

12/1.00 100/6.50 

1 Watt 5% Zeners 
1 N4728 to 1N4757 series 

5/1.00 100/15.00 
State Voltage - 3.3V to 51V 

SWITCHES 

DPDT Slide 5/1.00 25/4.00 
V3- 101 -D8 10A 125V Micro 2/1.75 
311SM56 10A 125V Micro 2/1.50 

ASSORTMENT 

SMOKE DETECTOR KIT S29 95 

10 different switches 1.00 

304H 
305H 
306H 
307H 
307N(8) 
308H 
308N(8) 
309H 
309K 5V Reg 
310H V Fol 
310N(8) V Fol 
311H V Comp 
311N(14) V Comp 
318H HiPerOpAmp 
318N(8) HiPerOpAmp 
320T -5V Neg Reg 
320T -6V Neg Reg 
320T -8V Neg Reg 
320T -12V Neg Reg 
320T -15V Neg Reg 
320T -18V Neg Reg 
323K -5V Reg 
339N(14) LoV Quad Comp 
340K -5 Pos Reg 
340T -5V Pos Reg 
340T -8V Pos Reg 
340T -12V Pos Reg 
340T -15V Pos Reg 
340T -18V Pos Reg 
370H AGC /SgAmp 
370N(14) AGC /SgAmp 
373N(14) AM /FM IF Det 
380N(8) Audio Amp 
380N(14) Audio Amp 
381N(14) Dual PreAmp 
531H OpAmp 3.00 
550N(14) Prec V Reg 1.00 
555N(8) Timer 2/1.00 
556N(14) Dual Timer 1.35 
565N(14) Ph Lock Loop 2.00 

34001 
4000 
4001 
4002 
4006 
4007 
4008 
4009 
4010 
4011 
4012 
4013 
4014 
4015 
4016 
4017 
4018 
4019 
4020 
4021 
4022 
4023 
4024 
4025 
4027 
4028 
4029 
4030 
4032 
4033 
4035 
4040 
4041 
4042 
4043 
4044 
4049 
4050 
4051 
4052 
4053 
4060 
4066 
4069 
4070 
4071 
4077 
4081 
4511 
4512 
4518 
4520 
4528 

C MOS 

FSC 1.00 
4/1.00 
4/1.00 
4/1.00 

1.50 
4/1.00 

1.00 
2/1.25 
2/1.25 
3/1.00 
3/1.00 
2/1.00 

1.25 
1.50 

2/1.25 
1.25 
1.25 

2/1.25 
1.25 
1.50 
1.25 

3/1.00 
1.00 

3/1.00 
2/1.25 

1.25 
1.35 

2/1.25 
2/1.00 

2.00 
1.85 
2.45 
1.25 
1.25 
1.25 
1.25 

2/1.35 
2/1.35 

1.50 
1.50 
1.50 
3.00 
1.25 

3/1.00 
1.35 

2/1.00 
1.00 

2/1.50 
1.75 
1.75 
1.50 
1.65 
1.50 

Crown 
L.E.D watches 

6- Function, 1- Button 
Solid State. Hours, 
Minutes, Séconds, Day 
of Week, Month & Day. 
The Crowntec L.E.D. 
watch contains the finest 
custom designed quartz 
crystal to assure accu- 
racy of 3 min. per year. 
Guaranteed 1 yr. from 
date of purchase (battery 
excepted). 

From 2995 up 

Illustrated: 
Men's Rhodium with 
Leather Band $2,0.95 

Ladies $39.95 

Other styles available in gold tone as well 
as Rhodium finish. 

LINEAR CIRCUITS 

Package Codes 
H -T05 K -T03 M -8 PinMin N -14 PinDip T -T0220 

Neg Reg 
V Reg 

V Comp 
OpAmp 

OpAmp 
OpAmp 

OpAmp 

1.00 
1.00 
2.25 

3/1.00 
3/1.00 

1.00 
1.00 
1.10 
1.25 
1.15 
1.15 
1.00 
1.00 
2.00 
1.50 
1.75 
1.75 
1.75 
1.75 
1.75 
1.75 
6.00 
1.80 
1.95 
1.75 
1.75 
1.75 
1.75 
1.75 
1.15 
1.15 
3.25 
1.00 
1.25 
1.50 

5661-I V Cont OSC 1.50 
566N(8) V Cont OSC 1.50 
567N(8) Tone Decoder 1.50 
702H 1.00 
703H RF /IF Amp 2/1.00 
709H(14) OpAmp 3/1.00 
710H V Comp 2/1.25 
710N(14) V Comp 2/1.25 
711 H Dual Comp 2/1.00 
711N(14) Dual Comp 2/1.00 
723H V Reg 2/1.00 
723N(14) V Reg 2/1.10 
725H Instr OpAmp 2.00 
733H Dif Vid Amp 1.00 
733N(14) Dif Vid Amp 1.00 
739N(14) Dual Aud PreAmp 1.00 
740H FET OpAmp 7.00 
741H OpAmp 3/1.00 
7411-1(8) OpAmp 3/1.00 
741N(14) OpAmp 3/1.00 
747H Dual OpAmp 2/1.50 
747N(14) Dual OpAmp 2/1.50 
748H OpAmp 3/1.25 
748N(14) OpAmp 3/1.25 

OpAmp 1.50 
Dif Vol Comp 4.25 
DI Ster PreAmp 1.00 
Dual Dif Comp 1.75 

Dual OpAmp 2/1.00 
Quad MDTL Dr 2.00 
Quad MDTL Dr 2.00 

Mod -DeMod 1.00 
Quad Amp 1.00 

TV Snd Sys 2/1.50 
Quad Amp 2/1.25 
Prec Timer 2/1.25 

1.25 
Quad 741 1.75 

Dual 741 2/1.00 

749N(14) 
760N(14) 
1303N(14) 
1414N(14) 
1458N(8) 
1488N(14) 
1489N(14) 
1496N(14) 
2900N(14) 
3065N(14) 
3900N(14) 
3905N(14) 
3909N(14) 
4136N(14) 
4558N(14) 

VIDEO GAME KIT 

5IVE Games To Play 

A CHALLENGE TO BUILD, 

A CHALLENGE TO PLAY. 

Features: 

1. Basic Tennis games in 
three variations. 

2. Plus 2 variations of Wipe 
Out the squares. A fas- 
cinating game for 1 or 2 

players. Not available in 
most games sold. 

3. All 5 games in one kit. 

4. Curve Button for added 
excitement. 

5. On screen scoring be- 
tween plays. 

6. Sound. 

7. Basic TTL circuitry except 
for VK -6 proms. 

8. Requires 5V DC+ at V2A 

VK-1 25.00 

VK-2 

PC Board Only 
Includes parts list & wiring 
Diagram requires VK-6 

PC Board with parts 125.00 
Includes PC Board, 78 IC's 
(those necessary are pre - 
programed) resistors & capa- 
citors to stuff the board. 
Hardware Kit 
Controls, switches, wire 
Does not include Housing. 

VK-3 17.50 

V K-4 RF Module Kit 
To convert video signal to 
TV receiver signal. Elimina- 
tes internal "wire in" on TV 
set. 

VK -4 -A Antenna -Game Switch 
Allows outside antenna to 
remain connected while 
game is in use. 

VK-5 

VK-6 

Power Supply Kit 
For VK -1 or VK -2 PC Board 
ONLY. 

PROM Set 
3 Programmed DM8574N 
with 2 DM8130N for VK -1 
(If you have plenty of TTL). 

22.50 

9.50 

12.50 

50.00 

IC SOCKETS 

LoPro Standard Wire Wrap 
8 5/1.00 - - 
10 - 4/1.00 - 
14 4/1.00 4/1.25 3/1.00 
16 4/1.25 3/1.00 3/1.25 
18 4/1.25 - - 
24 3/1.00 3/1.25 2/1.50 
28 - 3/1.12 2/1.50 

MEN eN JADE Co 
ELECTRONICS DISTRIBUTION 

2007 W. CARSON (213) 320 -1250 
P.O. BOX 4246 TORRANCE, CA. 90510 

TERMS: $1 minimum of any one item 
$20 minimum on BofA & M.C. 

Add $1 .00 for shipping plus $.85 if COD 
California Residents add 6% Sales Tax 

Orders from Foreign countries add appropriate postage 

EDGE CONNECTORS 

22 Pin dual Read Out .156 2.25 
50 Pin dual Read Out .125 5.00 

TIL312 
MANO 
TIL308 

LED'S 

0.3 ChHt 1.00 
0.187 ChHt 2/1.00 
0.27 ChH 
with built in logic 4.00 

Circle 88 on reader service card 



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 finds for fun, study 
or profit ... for every member of the family 

A BETTER LIFE 
STARTS HERE 

SAVE 50%! 
8 X 20 MONOCULAR 
Fantastic bargain! Top quality Spy 
Scope, a $30 value, now offered at 
$14.95! Our special purchase saves 
you 50% and you get 100% coated 
optics: 393 ft. field of view. Only 2 
oz.- stores in pocket, purse, glove 
compartment. Fits in your palm - 
peer into hard-to -see places without letting subject know 
you're spying. Great for birders and race fans; incls. neck 
strap, leatherette 31/2x1' /zx2" case. Beautiful brushed metal 
finish. Buy two -one for a gift! 
Stock No. 1568EH $14.95 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. 

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 microvolt sensitivity, more 
Compl. assembly instructions & op. manual. With basic electronics knowledge, you can do it! 
No. 61.069 EH (KIT) 
No. 71,809 EH (FULLY ASSEMBLED) $55.00 Ppd. 

$34.95 Ppd. 

OUR MYSTICAL 
.'1r MUSICAL MACHINE 

. gets it on! Fascinates with an auto. 
mac 256-note pseudo- random tone pat 
tern. The controls let you adjust beat, 
volume S pitch. Finger its 3 photocells. 
and you creatively vary the tone of its 
continuous "music-. Output lack permits 
a patch -in to guitar or band amplifier for 
some really wild effects. Jack it into your stereo (use an external ampli- 
fier). or recorder for a great tape. Good executive toy? You bet! Incls. 9V 
tr. batt.. instrs. Just 1.3 lb. 
No. 72,203 EH ....(9- 3/16X51 X3. 11/16 ") $59.95 Ppd. 

e/19/z, 

MAIL COUPON FOR 

GIANT FREE 
CATALOG! 

164 PAGES MORE THAN 

4500 BARGAINS 
Completely new 1917 edition. New items, categories, 
illustrations. Dozens of electrical and electromagnetic 
parts, accessories. Enormous selection of Astro- 
nomical Telescopes. Unique lighting and ecological 
items. Microscopes, Binoculars, Magnifiers, Magnets, 
Lenses, Prisms. Hard -to -get surplus bargains. Itngen- 
.0u5 scientific tools. 1000's of components. 
EDMUND SCIENTIFIC CO. 
300 Edscorp Building, Barrington, N.J. 01007 
Please rush Free Giant Catalog "EH ". 
Narre 

Address 

138 t City _ State - Zip -_ 

WOW! TR 

METAL DETECTOR: $69.95 
Super -sensitive transmitter/ 
receiver unit at a never -before 
price, w /feats. of $150 types. Ter- 
rific selectivity -10 -turn (not just 
90 °) metal /mineral tuner! 6" wa- 
terproof search coil finds a cent 
at 6 "; telescoping adjust. shaft 

gives 44" igth.; ',," stereo earphone jack; all metal constr. 
Perfect balance & feather light, it incls. 8 "AA" batteries. 
Lifetime warranty! 
No. 80,251EH (JUST 38 OZ.!) $69.95 Ppd. 
STARTERS' BFO CHALLENGER I (32 OZ.) 
No. 80,222EH (ALUMINUM CONSTR.) $39.95 Ppd. 

LOW COST 
INFRA -RED VIEWER 
For Infra -red crime detection sur- 
veillance, security system align- 
ment, I.R. detection, laser check- 
ing, nite wildlife study, any work 
req. I.R. detection & cony. to visible 
spectrum. Self cont. scope w/ 
everything incl. I.R. light source. 6v 

or 12v power, 6032 I.R. converter tube, f/3.5 objective lens, 
adjust. triplet eyepiece. Provides 1.6X, focuses from 10' to infinity. 
No. 1659EH (11x14'/4x3 ") _ $285.00 Ppd. 
WITHOUT LIGHT SOURCE 
No. 1663EH 

. $225.00 Ppd. 

PRO ELECTRONIC 
SOUND CATCHER 
Parabolic mike w/183/4" transpar- 
ent reflecting shield & 2 I.C.'s 
amplifier magnifies signals 100x 
that of omni- direction mikes. 
Catch sounds never before heard! 
Highest signal to noise ratio poss. 
Earphones, tape recorder output, 

tripod socket: req. two 9V trans. batt. (not incl.). 
No. 1649EH (5V, LB.) $299.00 Ppd. 
LOW COST MODEL: NO EARPHONES, ELECTR. CIRC. 
No. 1665EH $149.95 Ppd. 
LOWER SENSITIVITY ECON. MOD W/O ELECTR. 
No. 80,242E11 $89.50 Ppd. 

ILEARN HOW TO RELAX BETTER! 
New inexpensive biofeedback 
monitoring device helps you learn 
tension reduction techniques w/o 
electrode headbands, messy 
creams. Designed by clinical psy- 
chologists working in the stress 
reduction field, this handsome 
Executive Galvanic Skin Response 

Meter features solid -state electronics for great sensitivity, 
compactness, dependability. Walnut & gold -plated brass 
case. Uses 9v batt. (incl). Learn to take a 10- minute "vaca- 
tion" at your desk! 
No. 42,393EH (21/2 x 4 x 1'/G ") ._. _ ._. $55.00 Ppd. 

KNOW YOUR ALPHA 
FROM THETA! 

For greater relaxation, concentra- 
tion, monitor your Alpha /Theta 
brainwaves w/ audible or visible sig- 
nal on Biosone II. Has 3 feedback 
modes, outputs to monitor logic 
signal, filter sel. feedback, broad 
sensitivity control; other profes- 

sional feats. of $200 -up units. Easily operated 4 -lb. portable 
has total brainwave monitoring capability! Req. 2 9v tr. 
batteries. 
No. 1668EH (9'4x5 %x4'/4') $149.95 Ppd. 
LOW COST STARTERS' UNIT (PORTABLE) 
No. 71,809EH (41x23/4x414") .. $ 55.00 Ppd. 

EDMUND SCIENTIFIC CO. 300 Edscorp Building, Barrington, NJ. 08007 
(6091, 547 -3488 
Description Pria Each Total How Many Stock No. 

PLEASE SEND GIANT 
FREE CATALOG "EH" 

El Charge my BankAmericard ' 

Charge my Master Charge 
Add Handling Charge 

Interbank No. 0( 
melees hae=a melees Oohed Doom, eher for TOTAL $ 

My Card No Is I I I - $1.00 

1 1 1 1 1 1 1 1 1 1 1 1 1_1_1 Signature 
Card Expiration Date-_ 
30 -DAY MONEY -BACK GUARANTEE. 
You must be satisfied or return 
any purchase in 30 days for full 
refund. S15.00 minimum 

Name 

Address 
City State Zip 

( in le 5 un reader Ne rue e' e an/ 



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 goodwill, 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 sales, 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 

has 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- 
nel models ;including the popular 
VOYAGER); 5 VHF models and 4 UHF 
boosters (the ABLE-U2b is a favorite). 

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



Exper_ence is the best teacher. You 
might settle for any CB first time around. 
Understandably. A lot of people think 
they're all pretty much alike. But you'll 
soon discover that, like everything else, 
there are exceptions. 

Ask the pros. America's long distance 
truckers. These guys talk CB day in and 
day out. And they demand the best. 
That's why truckers refer to the Cobra 
29 as "The Diesel Mobile" 

Listen to Cobra. You'll hear a big 
difference. Because the Cobra 29 gives 
you features which assure crystal clear 
reception. Like switchable noise limiting 
and blanking, to cut out practically all 
pulse and ignition interference. Add 
squelch control and RF gain and you've 
got exceptional-adjustable-receiver 
clarity. Even in the heaviest CB traffic. 
You also get Delta Tuning which makes 
up for the other guy, because even off - 
frequency transmitters are pulled in. 
Perfectly. 

Talk to Cobra. And you know you're 
punching through. One glance at the 

29's over -sized illuminated meter tells 
you just how much power you're punch- 
ing out and pulling in. For voice modula- 
tion the DynaMike delivers at 100 %. 
Same way with power: The 29 transmits 
at maximum power levels. 

Sooner or later you'll get a Cobra. 
And you'll get engineering and crafts- 
manship second to none. Performance 
that will make your first CB seem 
obsolete. Reliability and durability that 
have set standards for the industry. 
Above all, you'll get power. The power 
to punch through loud and clear like 
nothing else. Because when it comes to 
CB radio, nothing punches through loud 
and clear like a Cobra. 

Cb ra 
Punches through loud and clear. 
Cobra Communications, Products of Dynascan Corp. 

1$01 W. Belle Plaine, Chicago, Dunois 60613 

P 

IF YOUR FIRST CB ISN'T A COBRA 
YOUR SECOND ONE WILL BE. 

Circle 1 tin reader servire card 




