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WERE OUT OF OUR MINDS! 
OUR M /CROM /ND COMPUTOR HAS MET 
WITH SUCH CONSUMER ENTHUSIASM 
THAT WERE BUSY PAR /NG DOWN 
A SIX MONTH PILE OF ORDERS.... 

PLEASE BE PAT /ENT... IT 'LL BE WORTH IT! 
FOR INFORMATION ON M /CROM /ND CALL (6/7) 66/ -4400 

EC» 
ECD CORP. 
/96 BROADWAY, CAMBRIDGE 
MASS. 02/39 

INNOVATIONS IN ELECTRONICS 

CIRCLE 19 ON FREE INFORMATION CARD 
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Burglar Alarm 
Breakthroug 
A new computerized burglar alarm 
requires no installation and protects your 
home or business like a thousand dollar 
professional system. 
It's a security system computer. You can 

now protect everything -windows, doors, 
walls, ceilings and floors with a near fail -safe 

system so advanced that it doesn't require 
installation. 

The Midex 55 is a new motion -sensing 
computer. Switch it on and you place a 

harmless ii visible energy beam through more 
than 5,000 cubic feet in your home. When- 
ever this beam detects motion it sends a signal 
to the computer which interprets the cause of 
the motion and triggers an extremely loud 
alarm. 

The system's alarm is so loud that it can 

cause pain -loud enough to drive an intruder 
out of your home before anything is stolen or 
destroyed and loud enough to alert neighbors 
to call the police. 

The powerful optional blast horns can also be 
placed outside your home or office to warn 
your neighbors. 

Unlike the complex and expensive com- 
mercial alarms that require sensors wired into 
every door or window, the Midex requires no 
sensors nor any other additional equipment 
other than your stereo speakers or an optional 
pair of blast horns. Its beam actually pene- 

trates walls to set up an electronic barrier 
against intrusion. 

NO MORE FALSE ALARMS 
The Midex is not triggered by noise or 

sound, temperature or humidity -just motion, 
and since a computer interprets the nature of 
the motion, the chances of a false alarm are 

very remote. 
An experienced burglar can disarm an 

expensive security system or break into a 

home or office through a wall. Using a Midex 
system there is no way a burglar can penetrate 
the protection beam without triggering the 
loud alarm. Even if the burglar cuts off your 
power, the four -hour rechargeable battery 
pack will keep your unit triggered, ready to 
sense motion and sound an alarm. 

DEFENSE AGAINST PEEPING TOMS 

By pointing your unit towards the out- 
doors from your bedroom and installing an 

outside speaker, light, or alarm, your unit can 

sense a peeping tom, and frighten him off. 
Pets are no problem for the Midex. Simply 
put them in one section of the house and 
concentrate the beam in another. 

When the Midex senses an intruder, it 
remains silent for 20 seconds. It then sounds 
the alarm until the burglar leaves. One minute 
after the burglar leaves, the alarm shuts off 
and resets, once again ready to do its job. This 

The Midex security computer looks like a 

handsome stereo system component anc 
measures only 4 "x 16 % "x 7 ". 

shut -off feature, not found on many expen- 
sive systems, means that your alarm won't go 

wailing all night long while you're away. 
When your neighbors hear it, they'll know 
positively that there's trouble. 

PROFESSIONAL SYSTEM 
Midex is portable so it can be placed 

anywhere in your home. You simply connect 
it to your stereo speakers or attach the two 
optional blast horns. 

Operating the Midex is as easy as its instal- 
lation. To arm the unit, you remove a special- 
ly coded key. You now have 30 seconds to 
leave your premises. When you return, you 
enter and insert your key to disarm the unit. 
You have 20 seconds to do that. Each key is 

registered with Midex and that number is kept 
in their vault should you ever need a duplicate. 
Three keys are supplied with each unit. 

As an extra security measure, you can leave 

your unit on at night and place an optional 
panic button by your bed. But with all its 
optional features, the Midex system is com- 

plete, designed to protect you, your home 
and property just as it arrives in its well -pro- 
tected carton. 

The Midex 55 system is the latest electron- 
ic breakthrough by Solfan Systems, Inc. -a 
company that specializes in sophisticated 
professional security systems for banks and 

high security areas. JS &A first became ac- 

quainted with Midex after we were burglar- 
ized. At the time we owned an excellent 
security system but the burglars went through 
a wall that could not have been protected by 
sensors. We then installed over $5,000 worth 
of the Midex commercial equipment in our 
warehouse. When Solfan Systems announced 
their intentions to market their units to con- 
sumers, we immediately offered our services. 

COMPARED AGAINST OTHERS 
In a recent issue of the leading consumer 

publication there was a complete article 
written on the tests given security devices 
which were purchased in New York. The 
Midex 55 is not available in New York stores 

but had it been compared it would have been 

rated tops in space protection and protection 
against false alarms -two of the top criteria 
used to evaluate these systems. Don't be con- 
fused. There is no system under $1,000 that 
provides you with the same protection. 

YOU JUDGE THE QUALITY 
Will the Midex system ever fail? No prod- 

uct is perfect but judge for yourself. All 
components used in the Midex system are of 
aerospace quality and of such high reliability 
that they pass the military standard 883 for 
thermal shock and burn -in. In short, they go 

through the same rugged tests and controls 
used on components in manned spaceships. 

Each component is first tested at extreme 
tolerances and then retested after assembly. 
The entire system is then put under full 
electrical loads at 150 degrees Fahrenheit for 
a full week. If there is a defect, these tests will 
cause it to surface. 

GINGILE 75 UN Plitt INFVNIMAI IVN GANY 

PEOPLE LIKE THE SYSTE' 1 

Wally Schirra, a former astroreiut and 
scientist, says this about the Midex 55, "I 
know of no system that is as easy tc use and 
provides such solid protection to the home 
owner as the Midex. I would strornlh, recom- 
mend it to anyone. I am more Char pleased 

with my unit." 
Many more people can attest to the quality 

of this system but the true test it how it 
performs in your home or office. Th:t is why 
we provide a one month trial period We give 

you the opportunity to personallly we how 
fail -safe and easy the Midex systen is to 
operate and how thoroughly it pros tots you 
and your loved ones. 

Use the Midex for protection wile you 
sleep, to protect your home whi[a) you're 
away or on vacation. Then after 30 days, if 
you're not convinced that the Midex is nearly 
fail -safe, easy to use, and can p- cr..ide you 
with a security system that you on trust, 
return your unit and we'll be happ.. to send 

you a prompt and courteous refufd There is 

absolutely no obligation. JS &A tas been 

serving the consumer for over a decade -furth- 
er assurance that your investmenc is well 
protected. 

To order your system, simply rind your 
check in the amount of $199.95 (Illinois 
residents add 5% sales tax) to ':h: address 
shown below. Credit card buyers mar call our 
toll -free number below. There are no postage 
and handling charges. By return arai you will 
receive your system complete w -th all con- 
nections, easy to understand mttructions 
and one year limited warranty. If yaw do not 
have stereo speakers, you may c rder the 
optional blast horns at $39.95 eace i and we 

recommend the purchase of two. 

With the Midex 55, JS &A brings 'ou, 1) A 
system built with such high quality that it 
complies with the same strict ,g+c,rernment 

standards used in the space progr m, 2) A 
system so advanced that it uses a computer to 
determine unauthorized entry, and 3) A way 
to buy the system, in complete confidence, 
without even being penalized for pcstage and 

handling charges if it's not exactly Nhat you 
want. We couldn't provide you voir) a better 
opportunity to own a security <:y:tem than 
right now. 

Space -age technology has pr' c ced the 
ultimate personal security system Order your 
Midex 55 security computer at no cbligation, 
today. 

NATIONAL 
SAES 

CPOUP 
Dept. RA One JS &A Pea 

Northbrook, III. 60062 1312) 534 9000 

CALL TOLL -FREE.... 800 313 -6400 
In Illinois call (312) 498 -6900 

©JS &A C.c.: Ic,1977 

i 

www.americanradiohistory.com

www.americanradiohistory.com


Send for your FREE 

Super Case 
Vaco means value and variety. 

Like our Super Case. A great value with great variety. 
48 professional problem -solving tools from screwdrivers 
and nutdrivers to pliers, wrenches, crimping tools, and 
more! All right at hand. And all unconditionally 
guaranteed. 

You'll find the Super Case 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 .= ion. 

CIRCLE 11 ON FREE INFORMATION CARD 
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Radio - Electronics. 
THE MAGAZINE FOR NEW IDEAS IN ELECTRONICS 
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BUILD ONE 
OF THESE 

40 3 Low -Cost CB Test Meters 
Get maximum performance by peaking your CB rig with these 
easy -to -build low -cost meters. by W.E. Osborne 

42 Phlanger Creates Dramatic Music Effects 
Built around an analog delay line, it connects to your hi -fi system. 
by Marvin Jones 

COMPUTERS 76 Computer Corner 
Interfacing a microcomputer to a D/A converter. 
by Jon Titus, David Larsen, Peter R. Rony 

101 New Radio -Shack Computer 
A Z -80 machine for the consumer. 

CB RADIO 64 Selecting CB Antennas 
How to choose and use them effectively. by Milton R. Friedberg 

HIGH FIDELITY 
STEREO 

50 Realign Your FM Receiver 
Eliminate crosstalk, modulation time errors and phase shift 
problems. You can do it yourself. by T.J.C. Molle 

53 Class -H Variproportional Amplifier 
New approach to audio amplification you'll want to know about. 
by Len Feldman 

60 R -E Lab Tests Dynaco SCA -50 
"Very Good" is how we rate the overall performance. 
by Len Feldman 

62 R -E Lab Tests Heath AR -1515 
Receiver earns "Excellent" for amplifier section; "Very Good" for 
FM tuner. by Len Feldman 

GENERAL 
ELECTRONICS 

4 Looking Ahead 
Tomorrow's news today. by David Lachenbruch 

35 Digital Car Clocks 
Everything you ever wanted to know about digital clocks for your 
car. by Fred Blechman 

70 Hobby Corner 
SCR's. Friacs, Diacs, Quadrats. by Earl (Doc) Savage, K4SDS 

72 State of Solid State 
Tachometer /speed switch IC applications, microcomputer notes, 
and an alphanumeric display in a DIP. By Karl Savon 

TELEVISION 74 Service Clinic 
A logical look at digital circuits. by Jack Darr 

75 Service Questions 
R -E's Service Editor solves technician problems. 

TEST 
EQUIPMENT 

67 All about RF Signal Generators 
Part Ill: A brief look at the more exotic features. 
by Charles Gilmore 

EQUIPMENT 
REPORTS 

22 

24 

26 

32 

89 

90 

DEPARTMENTS 114 

12 

14 

108 

100 

ON THE COVE!la. 
Special music effects ju your 
style? Then try buildni the 
Phlanger -it's a honey f an 
effect generator, and yo-J Ise it 
with your hi -fi system. Cc ft alete 
details start in this is on 
page 42. 
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THIS IS A PROPER FM signal. A mis us 3ned FM 
tuner will destroy it. Restore the go« el Round by 
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Fluke 8020A Digital Multimeter 
Heath SG -1272 Audio Generator 
B &K 530 Semiconductor Tester 

Lunar Electronics DX -555 Signal 
Generator /Frequency Counter 
Telemetic SG 785 

Tri Star Tiger CB Alarm 

Radio- Electronics, Published monthly Ly 3ernaback 
Publications, Inc.. 200 Park Avenue South New York, 
NY 10003. Phone: 212- 777 -6400. Second -]Ia is postage 
paid at New York, NY and additional mall g offices. 
One -year subscription rate: U.S.A., U.S. p fisse osions 
and Canada, $8.75. Pan -American courtrks, $10.25. 
Other countries, $10.75. Single copies $1.30 : 1577 by 
Gernsback Publications, Inc. All rights reads rd. Printed 
In U.S.A. 

Subscription Service: Mail all subscri iii i orders, 
changes, correspondence and Postmasin Notices of 
undelivered copies (Form 3579) to Ray c -:. ectonics 
Subscription Service, Box 2520, Boulde-, C. 80322. 

A stamped self- addressed envelope mus' cc :mpany all 
submitted manuscripts and /or artwork or t he lgraphs if 
their return is desired should they be rei Ected. We 
disclaim any responsibility for the loss r . iamage of 
manuscripts and /or artwork or photograpt s I -file in our 
possession or otherwise. 
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As a service to readers, liadio- Electronics publishes available plans or information relating to newsworthy products, techniques and scientific and technologica: oeS Hopments. 
Because of possible variances in the quality and condition of materials and workmanship used by readers, Radio -Electronics disclaims any responsibility for the site Ind proper 
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looking ahead 

Restricting Japan: The political tide has begun to turn 
sharply against electronic imports from Japan, with recent 
U.S. Government actions now certain to restrict imports 
and /or increase prices of Japanese goods. The most 
important move was negotiating voluntary quotas on 
exporting color sets from Japan to the U.S. after the 
American International Trade Commission had 
determined that domestic industry had been injured by 
Japanese imports. Under the quota agreement, Japan is 
permitted to export about 1.75 million complete color sets 
and chassis to the U.S. per year for the next three 
years -or about 35% less than its 1976 exports. 

A second blow to the Japanese was a U.S. Customs 
court ruling that the Japanese government was 
subsidizing exports of consumer electronic products by 
exempting them from commodity taxes. This ruling is 
being challenged in court by the State Department, but if 
the ruling is upheld, it could mean imposing additional 
duties on Japanese electronics. In a third action, five 
Japanese television manufacturers signed an agreement 
settling a case brought against them by Sylvania, 
agreeing to refrain from future price- fixing, market - 
splitting and predatory price practices. More anti - 
Japanese actions are pending, including a billion -dollar 
anti -trust suit brought against Japan's TV manufacturers 
by Zenith and National Union Electric. 

In addition to these actions, the rising value of the 
Japense yen is putting the squeeze on importers and 
Japanese manufacturers doing business with the U.S. By 
midsummer, Japanese TV and audio brands had posted 
price increases of about 5 %, and there were indications of 
steeper price hikes to come around the end of the year. 

One other aspect of the troubled situation may actually 
work against audio price increases. Since the quotas are 
restricting Japanese color TV exports to the U.S., 
manufacturers are expected to try to compensate for the 
lost volume with audio gear exports, perhaps flooding the 
American market with more audio equipment than it can 
accommodate. The result could be a real disaster, with 
prices collapsing despite increased costs. 

AM stereo, FM quad: The FCC is inexorably moving 
into new areas of radio. It has started two new 
proceedings to determine whether it should adopt 
standards for AM stereo and /or FM quadriphonic 
broadcasting. In the AM stereo case, the National AM 
Stereophonic Radio Committee, which has tested various 
systems, will help the FCC select the best parameters for 
AM stereo. As a matter of fact, AM stereo (distasteful as 
it may be to some purists) is considered virtually a shoo - 
in. Radio manufacturers want it. Car manufacturers want 
it. And AM broadcasters want it (as a weapon against 
FM). It's expected to sound pretty good (at least 
reasonably middle -fi), so why not let your AM tuner take 
advantage of your stereo amplifier? 

The quadriphonic FM proceeding has been on the 
FCC's books for some time, and now the rug has been 
swept out from under it as a result of the four -channel 
equipment bomb. But the FCC must follow the rulebooks. 
Its proceeding asks for comments on the merits of 
discrete 4 -4 -4 systems, matrix -discrete 4 -3 -4 and matrix 

4 -2 -4, which can now be broadcast without any rule 
changes. However, the Commission had some questions 
about quadriphonic broadcasting- whether sufficient 
software was available for four -channel broadcasting, 
whether existing stereo receivers could be converted to 
quadriphonic receivers, and how much it would cost to do 
so. But, it sounds as if the FCC is just going through the 
motions. 

VTR guide: You can't tell the players without a program. 
Well, here's one -showing which manufacturer has which 
home videocassette system, subject to change. In the 
table, Beta -2 means the Sony Betamax system with two - 
hour cassette, VHS -2 means the JVC- Matsushita Video 
Home System with 2 -hour cassette, VHS -4 is the same 
unit with switchable 2- and 4 -hours per cassette. 

Brand Format Manufacturer 
Aiwa* Beta -2 Sony 
Hitachi VHS -2 Hitachi 
JVC VHS -2 JVC 
Magnavox VHS -4 Matsushita 
Curtis Mathes VHS -4 Matsushita 
MGA VHS -2 JVC 
Panasonic VHS -4 Matsushita 
Pioneer' Beta -2 Sony 
Quasar VX -2000 Matsushita 
RCA VHS -4 Matsushita 
Sanyo V -Cord II Sanyo 

Beta -2 Sanyo 
Sears Beta -2 Sanyo 
Sharp VHS -2 JVC 
Sony Beta -2 Sony 
Sylvania VHS -4 Matsushita 
Toshiba Beta -2 Toshiba 
Zenith Beta -2 Sony 

* U.S. plans not disclosed. 

New broadcast standard: Since the development of 
the videotape recorder in 1956, the two -inch quadruplex 
VTR has been the TV broadcasting industry's standard 
for the interchange of tapes for programs and 
commercials. Time has marched on since Ampex first 
announced and demonstrated practical video recording - 
and so has technology. Despite attempts to keep the two - 
inch quad machine up to the times by upgrading quality 
and reducing tape speed, new lower -cost, high -quality 
formats have increasingly attracted broadcasters. The 
two -inch format has remained the standard for only one 
reason: It started out as the standard and everybody has 
it. 

Within the last 18 months, several new and economical 
formats have been introduced. In Europe, the Bosch/ 
Fernseh group's one -inch segmented helical -scan format 
attracted immediate attention and is a strong candidate 
to replace the existing standard there. In the U.S., a 
nonsegmented format is widely preferred, and both 
Ampex and Sony have fielded their own versions. 
Broadcasters were enthusiastic about both formats as 
vastly more economical, easier to use and technically 
superior videotape systems, but, unfortunately, they were 

continued on page 105 
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The first complete 
low -cost microcomputer 
system for home, 
business or education! 
Radio Shack TRS -80 

The TRS -80 is for people who want to use a computer 
now - without the delay, work and problems of bailding 
one. The system is fully wired, tested and U.L. listed - 
ready for you to plug in and use! Program it to handle 
your personal finances, small business accounting, 
teaching functions, kitchen computations, innumerable 
games - and use Radio Shack's expanding line of 
prepared programs on cassettes. The Z80 -based ;system 
comes with 4K read/write memory and Radio St.a ;k 
Level -I BASIC stored in read -only memory. Mempiy 
expandable to 62K bytes. Includes CPU, memory, 
keyboard, display, power supply, cassette data recorder, 
300 -page manual, 2 -game cassette program. Designed 
and built in USA by Radio Shack. Only 599.95. 

Includes everything 
you need to start 
using it immediately! 

SOLD ONLY WHERE YOU SEE THIS SIGN: 

ftadue thae 
A TANDY COMPANY FORT WORTH, TEXAS 76102 

OVIER 6000 LOCATIONS IIN NINE COUNTRIES 

Clip and Mail Coupon Today! 

Mail to: Radio Shack, Dept. TRS -80 
205 N.W. 7th St., Ft. Worth, TX 7610 

me more data on the TRS -80 microcomputer 
Description of applications, software and periphe ra s 
available through Radio Shack Owners' newsletter 
Price list List of stocking stores and dealers 

NAME APT. NO. 

ADDRESS 

CITY STATE ZIP 

C004 

Price may wary at individual stores and dealers L _- - _ _ - J 
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new Go timely 

Single -sideband transmission 
triples phone system capacity 

Bell Labs is now testing out, between 
Ashburnham and Wendell, Massachusetts, 
an advanced microwave system that will 
carry more than three times as many phone 
calls as the highest capacity radio link now 
used by the Bell System. It will be the first 
of its kind to use single sideband (SSB) for 
high- capacity, long- distance microwave 
telephone transmission. 

The new system -AR6A -will carry 

PART OF THE AREA SINGLE SIDEBAND micro- 
wave transmitter, with one of its designers, Bell 
Laboratories engineer William Robinson. 

6,000 calls per channel, as compared with 
1,800 for the highest- capacity radio link 
now used by Bell. It will operate at six giga- 
hertz (6 GHz) and will handle both voice 
and data signals. The present tests will 
continue through 1978 and -if the system 
works as well as expected -AR6A will go 
into commercial operation by the middle of 
1980. 

The single -sideband technique, widely 
used by amateurs and commercial two -way 
communications on the high- and very -high 
frequencies, has been hard to adapt to 
microwave. By eliminating one of the side - 
bands of a radio transmission, SSB imme- 
diately doubles the available spectrum 
space. By eliminating the carrier, and 
thereby greatly reducing the power 
required, it is possible to increase further 
the number of signals that can be carried 
on a given band of frequencies. But the 
technique requires extreme linearity -the 
output must be an exact replica of the 
input -and until recently distortion has 
prevented its use at microwave frequen- 
cies. 

This problem was overcome in large part 

by a greatly improved traveling -wave am- 
plifier. Some nonlinearity still existed, and 
is being combatted by predistortion -a 
controlled amount of distortion is intro- 
duced in such a way as to exactly cancel 
out the distortion introduced by the equip- 
ment. 

Mammoth iceberg spotted by RCA 
environmental satellite 

A giant iceberg, 45 miles long and 25 
miles wide (or about the size of Rhode 
Island), has been observed off Antarctica's 
Palmer Peninsula by an RCA -built polar - 
orbiting satellite. The iceberg's ultimate 
destination is the South Atlantic, where it 
will dissolve in the warmer waters. It is esti- 
mated that the huge ice mass contains 
enough fresh water to supply all of Cali- 
fornia for the next 1,000 years! 

The weather satellite, launched by 
NASA, is one of series built by RCA for 
NOAA (National Oceanic and Atmospheric 
Administration). The satellites are used by 
the U.S. Navy and ships of other countries 
to provide information on safe shipping 
routes through Antarctica's ice -choked 
waters. In addition to providing vital weath- 
er information, the satellites help predict 
snow runoff and aid fishermen in locating 
their catches. 

New technology simplifies custom 
LSI circuit design 

A simple and inexpensive way of custom 
designing LSI circuits has been developed 
by Hughes Aircraft Company. The new 
technology, termed SCAT (Schottky Cell 
Array Technology) uses a custom intercon- 
nection process to outline LSI circuits. This 
method results in reduced mounting space 
and greater reliability. A library of standard 
MSI and SSI Schottky TTL cells provides 
arrays of up to eight cells that can be inter- 
connected in one -fourth the time and cost 
of full custom design configurations. 

A multilayer metallization process with 
two extra layers of thin metal film is used. 
Logic functions are implemented in a man- 
ner similar to that done on a two -layer PC 

CUSTOM LSI DESIGN is simplified with SCAT 
(Schottky Cell Array Technology), using two 
thin metal layers to implement logic functions. 

board. The logic interconnections and cell 
types are left up to the customer. 

The SCAT technique eliminates the cir- 
cuit layout and computer analysis steps of 
a full custom design. Layout details for the 
library cells are stored as a set of photo - 
plates for mask generation, thus reducing 
development to designing two layers of 
interconnections and mask fabrication. In- 
cluded in the cell library are a wide range of 
MSI /SSI gates, counters, flip -flops, multi- 
plexers, arithmetic elements and shift re- 
gisters. 

Motorola introduces two new solar 
modules 

Motorola Semiconductor Products, Inc., 
has taken a step in the direction of har- 
nessing solar power to meet some of our 

TYPICAL REMOTE SOLAR INSTALLATION, us- 
ing Motorola's 48 -cell module. 

energy problems. They have developed two 
new solar modules that can be used to 
supply moderate amounts of energy to 
remote locations. 

The modules, a 48 -cell array and a 36- 
cell array, are composed of interconnected 
3 -inch row -mounted silicon wafers. The 
surface of each wafer (cell) consists of tiny 
pyramids that impinge light rays, resulting 
in a less than 1% loss of sunlight from 
reflection. 

Module outputs are proportional to the 
number of cells used. For instance, in the 
48 -cell array, because each cell produces 
less than 1/1 -watt peak power at 25 °C, 26 
watts of power is produced. However, there 
are a number of series -parallel intercon- 
nection schemes that allow voltage /current 

continued on page 12 
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Where superior technology makes the music I 

difference: Sansui's new DC integrated 
amplifier and matching tuner. 

Sansui is proL d tc introduce t -)e new AL -717 DC 
-tegrated amplifies a-)c matcninç -U -717 tuner, designed 

for your greatest listeni -c pleasure. We are proud of the 
sup ?rlative saecifioatiors that our sophisticated research 
f as achieved. The -i )Est availcble ct any o ice. 

But the best wets alone dal t always m ean the finest 
music reproductio --. Alc so we are proud that our precision 
encineering and sipacr circutry design create pure and 
brill antly c ean ton: quality that's dstinct v superior. 

Lister to who' ve offer = regLency -esponse of the 
AU -717 from main it ,0-z to 20CkHz (f0dB, - 3dB), (the 
widest of an/ DC i-teg-ated cmpl fi =r ava lable), gives 
you sharp, c ean t-crdeits and greatly reduced phase 
sllif problems. Tota Harmonic distcrion is astoundingly 
law less than 0.025 , -rorn 20 20,0]OHz. 85 wdtsichannel 
mir. RMS. both cha Irel s driven into 8 ohm 

Dual independe -It power supplies provide truest 
stereo separation c nc a large oovwer resevoir For uncol- 
cred phono repro.ouo - ion equalizctan is wrhin ±0.2dB(20- 
33,000Hz, extended I? AA curve). ì rd the ccilibrated- 

afteruator level control guaratee_ volume precisi 
The matching TIJ 717 tuner features cual IF b. d- 

wicth to let you select fo- love-st dis-ortion (0 07% me o, 
0.09 á stereo) or maxi rLm selectiviy (80dB). S N is 

excellent: 80dB mono, 77dE stereo. 
In addition, the AU -U 717's are elegantly sly d, 

offer rack mounting ccaptcrs and yore most attrac-i -ly 
prices Less than S450* kor he AU -717 and less thon 320' 
for -he TU -717. 

Listen to these br Iliant new components at y ur 

franchised Sansui dealer today. Wher you hear the ,w 
Sansui AU TU-717's, you will -ever again want to set' 
for ess than the best. 

Sansui. A whole -iew world of musical pleas' e. 

'Approximate nationally odve tised value. Tkie actual retail prie 
will be sat by the individua dealerat gis opfon. 

s.rt..., 

WPM Wet 
/4)-m 

Copy 

M 

SAVSUI ELECTRONICS CORP. 
Wcccside, New ' k 11377 - Gardena, Californ a 90247 ll/l s uj. . ANSUI ELEC -RIC CO., LTD., Tokyo, Japan 
SANSUI AUDIO EUROPE S.A. Antwerp, Belgium - In Canadc E ectronic Distribu 
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Learn to service Communications /t6 
equipment at home...with 

NRI'S COMPLETE 
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 ...:. _v 
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. 

www.americanradiohistory.com
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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. 

1 

'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 st. -ted on 
that new career. 

APPROVED UNDER GI BILL 
if taken for career purposes Check box on card for details. 

NRINRIHOOLS ./ r1 

' 
McGraw -Hill Cocitinuing Education Center 
3939 Wisconsin Avenue, 

IfIrti 1 Washington, D.C. 20016 

11 

www.americanradiohistory.com

www.americanradiohistory.com


ill ew t I ri1i e' Y continued from page 6 

tradeoffs to meet different applications. 
The modules can be used to energize 

microwave relays, navigational aids and 
forestry systems, among others. Contin- 
uous energy storage is provided by bat- 
teries recharged during sunlight hours. 

NBS seminar on time and frequency 
calibration 

On October 17 -19, the National Bureau 
of Standards is presenting a time and 
frequency seminar at NBS headquarters in 
Boulder, CO. Aimed at scientists, engi- 
neers and lab technicians, the three -day 
course will offer a practical approach to 
making time and frequency measurements. 
Featured will be many discussions and 
"hands on" workshops dealing with such 
topics (among others) as establishing 
traceability, lab equipment and techniques, 
using high- and low- frequency time and 
frequency broadcasts, satellite methods 
and using LORAN. 

The $300 registration fee includes hand- 
books and other publications, workshops, 
coffee and refreshments, one seminar din- 
ner (with cash bar), and a certificate of 
completion. A side trip to radio stations 
WWV and WWVB in nearby Fort Collins is 
planned. Accommodations can be made at 
the Broker Inn, about a mile from the NBS 
site. For further information, write Sandy 
Howe (General Information) or George Ka- 
mas (Technical Information), NBS, 325 
Broadway, Boulder, CO 80302, or call (303) 
499 -1000. 

Sencore CB /stereo seminars for 
service technicians 

Sencore, Inc., test -equipment manufac- 

A HIGHLIGHT OF THE RECENT SENCORE 
troubleshooting seminar was the company's 
all -in -one AM /FM /stereo and CB analyzer, de- 
veloped to help service in -dash combo units. 

turers, recently conducted a series of CB 
and stereo troubleshooting seminars 
across the country for service technicians. 
The main thrust of the learning sessions 
was to show how new techniques can be 
applied to repair combination in -dash CB/ 

stereo units. A highlight of the meeting was 
a video /tape presentation of Sencore's 
AM /FM /stereo analyzer and CB analyzer. 

. . CB's are going in- dash," stated a 
company spokesman. "Communications 
with many CB manufacturers indicate that 
many of these units will be AM /FM /stereo 
and CB combinations." And, to prepare for 
this growing market, he continued, CB 
dealers have been expanding into stereo 
service, while hi -fi service centers have 
been taking on CB's. 

Sencore feels that its analyzers will pro- 
vide a lower -cost, more efficient way to 
service the combination units. The analy- 
zers are essentially self- contained "service 
centers" that eliminate the expensive, 
time -consuming set -ups and intra- instru- 
ment cable connections required if sepa- 
rate instruments are purchased. 

Telecommunications forum predicts 
world market growth 

The phenomenal growth in the worldwide 
demand for telecommunications equip- 
ment was the subject of a recent Executive 
Forum on International Telecommunica- 
tions sponsored by Arthur D. Little, Inc., 
that was held this past June in the nation's 
capital. 

More than 20 international telecommuni- 
cations executives and a team of experts 
from Arthur D. Little participated in the 
Forum, which examined world market 
growth trends. Participants heard experts 
predict an 8% total world market growth by 
1985, as contrasted to only 6.5% for North 
American countries. The most dramatic 
growth in demand will be reflected in Mid- 
dle Eastern, Third World and European 
nations, with the U.S. accounting for less 
than half the total market. These trends 
and the inevitable changes they will pro- 
duce were examined on a market- by -mar- 
ket basis, with the emphasis being on the 
differences between the U.S. and other 
world markets. 

Teledyne Acoustic Research "has 
computer, will travel" 

A new "Mini" computer, devised by Tele- 
dyne Acoustic Research, is the star of a 
unique AR "Science of Sound" traveling 
show aimed at demonstrating some of AR's 
capabilities in the high -fidelity field. 

The "Mini" is a sophisticated digital unit 
that has been preprogrammed by AR's in- 
house computer. On- the -spot calculations 
and data drawn from storage banks use 
room -dimension and speaker -placement 
information to provide the ideal listening 
conditions desired. The computer does all 
its mathematical tricks before your very 
eyes. Additionally, performance data of 
various AR models and their use in specific 
installations can be shown on the readout 
screen. 
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Tired of Reruns? 
Fluke counters with a new series in the 5 Hz -520 MHz/time 

slot. 
If you're paying over $345 for a counter and getting fre- 

quency only, tune in on our new 1900 -series of priced -right 
multicounters. 

Five different models offer both time and frequency, with 
award -worthy performance and features; the ratings are 
terrific! 

New Time and Frequency. 
Last year's hit, the model 1900A, set the stage for this new 

series of multicounters by offering frequency, period, period 
average and totalize standard in one great counter. 

Now all models in the series offer comparable features and 
value, with autoranging and autoreset as well. 

Most models feature a trigger level control and battery 
option for reliable field use or 
line -cord -free bench operation. 
All typically have a 15 mV sen- 
sitivity (guaranteed on most!), 
plus a 0.5 ppm/month time base 
for long -term stability. 

The Price is Right. 
From this shared base of 

solid performance features, 1900A 

we've built a series of counters with one model just nght for 

your needs. 
The new 1912A, with a 520 MHz range and an ex .ensive 

package of standard features, offers more capability fo $620* 
than you're likely to find any- 
where. For 250 MHz measure- 
ment perfection, the 1911A 
multicounter is a be: .t: buy for 
only $495* 

For lower frequency 125MHz) 
applications, specify the 1910A 
for $395* The 1900A years 
ahead in value, has ben re- 
duced to $345* for e°'e n more 1925A 

cost -effective 80 MHz measurement. 
For rugged environment applications in the 125 MI-2 area, 

you'll want the 1925A with its RFI shielding and dust resist- 
ant steel case. $750* (For only $225* more, a special pr escaler 
option extends the 1925A's range to 520 MHz.) 

Tune In and Count. 
Call (800) 426 -0361, toll free, for the location of the closest 

office or for complete technical literature. Then stop in for the 
great family picture, and review the extensive option list for 

better TCXOs, data outputs, and more. John Fluke Mfg. Co., 

Inc., P.O. Box 43210, Mountlake Terrace, WA 9804:3. 

*U.S. price only. 
O 

Command Performance: Demand Fluke Multícountors. 
W 

2109 -7104 

FLUKE 
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Join 
the 

pro's. 

For technical specialists career pros- 
pects are good. Forecasts show that 
job openings in many technical areas 
are increasing. 

In photography a high skill level as a 

camera repair technician commands a 
good salary and opens doors to 
advancement. As with other fields 
where the jobs are, good training is 
the key to success. National Camera 
has successfully trained photo equip- 
ment technicians for 25 years. And 
popular interest in new electronically 
controlled cameras is helping to create 
more opportunities than ever for you 
as a camera technician. 
Expand your talents into a new area 
-work full time or part time, inde- 
pendently or for a wide variety of 
employers. Learn at home in spare 
time, or attend intensive training 
program in Colorado. 

Founded 1952 
Accredited member NHSC, NATTS. 

Approved for Veterans' training. 
Eligible institution, 

Federal financial aid programs. 
Resident training also available. 

National Camera 
Technical Training Division 

Nhid Or 2000 West Union A Dept. G C 
Englewood, Colorado, 80110 U.S.A. 

Return coupon today for free booklet. 
No salesman will call. 

I am interested in classroom 
home study Check here if veteran 
Please print: 

Name 

Address 

City 

State Zip 
Send to: National Camera 

2000 West Union Ave., Dept. GBC 
Englewood, Colorado 80110 

CIRCLE 16 ON FREE INFORMATION CARD 

letters 
TELEPHONE DIALER 

I would like to compliment you on the 
telephone dialer construction article that 
appeared in the June issue. This is the kind 
of article that makes me kick myself for not 
subscribing. 

The only thing that I did not like about the 
article was the size of the PC layout. Print- 
ing the foil diagrams half size is inconsid- 
erate of the hobbyist, especially now that 
there are kits for transferring PC layout 
from magazine to board. I have no idea 
how I am going to be able to use the layout 
published in Radio -Electronics. I'll prob- 
ably end up using it as a guide to construct 
my own artwork. 

Even if I could find a place that would 
enlarge the layout at a price that I could 
afford, I would still have a lot of work to do. 
There are several traces on the layout that 
seem to have bled together as a result of 
the reduction. 

In summary, thanks for the article but 
why the heck don't you print foil patterns 
full size? 
K. MATTHEWS 
Langley, B.C., CANADA 

This very question has been batted 
around our editorial offices for many 
moons. Basically, the problem boils down 
to the fact that we have just so many edito- 
rial pages to work with. Within this certain 
number of pages, we must fit in all our 
departmental material and our feature arti- 
cles. Of course, we could gain some space 
by either cutting down the amount of infor- 
mation that is provided (as is done by one 
of our competitors) or by printing fewer 
feature articles. Printing fewer articles 
means that we might not print the article 
that would cause you to kick yourself for 
not subscribing. Obviously, neither of these 
approaches would work. So we opted for a 
third approach. That is, to keep the space 
required for the artwork to a minimum, 
which creates the problem that you raise. 

That's the problem and the solution. 
Believe me, we are not happy with the solu- 
tion and are constantly searching for a 
better one. A suggestion was recently 
made that we might provide full -size art- 
work to those readers that want it. This, 
too, has been batted around the office. 
We're reluctant because we feel it would be 
unfair to charge our readers for the print- 
ing, handling and postage. 

Perhaps it's time for you to decide what 
you want rather than for us to decide. So, 
let's put it to a vote. We can provide full - 
size printed foil- patterns for about $2 or 
full -size photographic film for about $5. Let 
us know whether you would want this 
service or not and whether you would want 
printed sheets or film. Even if you have a 
completely different solution, let us know 
by writing to the Editorial Department, 
Radio -Electronics, 200 Park Ave. So., New 
York, NY 10003. We'll publish the results in 
a forthcoming Letters column. -Editor 

QUAD SCOPE 
The article by Stephen Dunifer, "Display 

Quad Signals on Your Scope," in the June 
issue, reminded me of a similar circuit I 

built in 1972. 
Your readers might be interested to read 

of some of my experiences building the 
scope: 

1. Matrix resistors must be closely 
matched. The exact value is not as impor- 
tant as having resistors of the same value 
(or as close as you can match them). I 

selected a group of 5.6K 10% carbon resis- 
tors from my "junk box" and used any that 
fell within a reasonable selected range. 

2. When it was put in operation, I found a 
pattern displaying a very high level signal in 
one quadrant and a very low level in the 
diagonal quadrant, compared with the oth- 
er two quadrants. This was caused by 
mismatched gain in one section of a bar- 
gain- priced dual op -amp. Installing a good 
IC provided normal operation. 

3. Always use IC sockets. It saves wear 
and tear on both the circuit and one's 
brain. 

4. I used an MC1458 in my final ver- 
sion. 

In Mr. Dunifer's article, Fig. 1 has a typo- 
graphical error at IC2 -the " -" voltage 
should read " -9V." Also, I feel that the 
reference to Fig. 5 could be clarified by 
explaining that, when correctly connected, 
the upper left and right scope quadrants 
represented the left and right front quad (or 
stereo), while the lower left and right qua- 
drants represént the corresponding rear 
quad channels. 

Keep up the good work. 
MAYNARD BERGER 
Chicago, IL. 

TV TUNER SERVICE 
Broken feed -through capacitors that are 

caused by a technician incorrectly remov- 
ing the wires from TV tuners has always 
been a problem for TV tuner services. 

It is advisable not to desolder wires from 
any tuners. Clip them off and resolder, 
using the least amount of heat and "getting 
off" the joint as soon as possible. 

Not only will your favorite tuner service 
appreciate the courtesy, but it will save you 
time and trouble. 
TED FOSTER 
Texas Tuner Service 
Fort Worth, TX 

MAGNET CAN'T "SOLVE ENERGY 
CRISIS" 

In the "Letters Column" in the July 1977 
issue, John Ecklin stated "we could solve 
our energy crisis" by controlling the mag- 
netism of materials. 

By reviewing your high school physics 
book, you'll find that energy is the "ability 
to do work." Magnetism is a property of 

continued on page 16 
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Let Walter H. Bichsbaum, one of the nation's leading electronics experts, show you 

how 4 easy -to -use 
troubleshooting techniques 

can solve 99% of your electronic 
problems in record time! 

Act now. Save $10.97. Publisher's price: $12.95. 

Yours for just $1.98. 
Don't spend one minute more than is necessary 

on any troubleshooting job! 
Its not a question of being lazy. It's just a 

matter of knowing a sure and quick way to find 
the defect. And that's the way you're going to 
know. 

Walter H. Buchsbaum, one of the most re- 

spected authorities in electronics, has been 
collecting surefire troubleshooting methods 
for many years. From experts. In all areas of 
electronics. Now he's put the best of them, 
along with his own proven techniques, into 
TESTED ELECTRONICS TROUBLESHOOTING 
METHODS. 

This book is presently selling for $12.95. But, 
now you can have it for lust $1.98. YOU SAVE 

$10.97! 
It's our way of introducing you to the 

Electronics Book Service, the no -risk book club 
which is currently keeping over 50,000 techni- 
cians, troubleshooters and hobbyists informed 
of the best, more useful new books in the field of 

electronics. 
TESTED ELECTRONICS TROUBLE- 

SHOOTING METHODS is typical of the selec- 

tions we offer members. It gives you solid, expert 
help on all kinds of troubleshooting problems. It 

shows you how to save time- money -and work. 
This is why we have chosen it to introduce you 

to the Electronics Book Service. Join now, as a 

trial member, and you'll receive your copy of 

TESTED ELECTRONICS TROUBLESHOOTING 
METHODS -for lust $1.98! This is your only fi- 

nancial commitment of membership. For the 

Electronics Book Service is a risk -free book 
club: As a member, you buy only what you want, 

when you want, and always at a substantial dis- 

count! 
When you receive your copy of TESTED ELEC- 

TRONICS TROUBLESHOOTING METHODS. 
you'll learn an easy method that reduces the 
bulk of electronic repair to the simple applica- 
tion of 4 basic troubleshooting techniques. Four 
minimum -time. maximum -efficiency proce- 
dures that will solve 99% of your electronic re- 
pair problems. And with record ease. speed and 
accuracy. 

THE SYMPTOM- FUNCTION TECHNIQUE 
will quickly isolate the defect to a particu- 
lar part of the equipment. Once you iso- 
late the trouble spot. . . 

THE SIGNAL -TRACING TECHNIQUE will 
help you find the stage -amplifier -logic 
gate -or whatever the cause of the trou- 
ble. 
THE VOLTAGE- RESISTANCE TECHNI- 
QUE will precisely pinpoint for you the 
defective component. 
THE VOLTAGE -SUBSTITUTION TECH- 
NIQUE will verify the trouble and. in some 
types of equipment, find the solution 
from among the remaining possibilities. 

These 4 basic techniques form the foundation 
for all successful troubleshooting. You can use 
them singly or in combination. They work like 
magic for all the top -level electronics experts. 
And they'll work for you! 

And these 4 techniques aren't the only sure- 
fire troubleshooting techniques you'll find in 
TESTED ELECTRONICS TROUBLESHOOTING 
METHODS. Buchsbaum bring you a whole 
battery of time -saving, work -saving methods 

methods which the nation's most success- 
ful electronics experts are using. 

I-or bonuses, Buchsbaum gives you additional 
guidelines for getting the most out of your 
equipment. You'll see how to test and calibrate 
all standard meters. Even how to get the most 
for your money when you select test equipment. 

What's more, you'll discover methods for find- 
ing and solving intermittent defects -which are 
usually hard to find. And for dealing with inter- 
ference defects -which are often mistaken for 
component failure. 

TESTED ELECTRONICS TROUBLESHOOT- 
ING METHODS contains over 100 illustrations 
that simplify these methods and formulas the 
experts use. You'll have the circuit and block 
diagrams- tables- charts - schematics - 
and checklists that make Buchsbaum's trou- 
bleshooting techniques easy to apply. 

With this battery of simplified troubleshoot- 
ing techniques, you'll be able to handle all 
kinds of electronic repair work quickly - 
easily-economically. And without wasting 
time -doing unnecessary extra work -or 
going through endless trial- and -error. For these 
reasons, TESTED ELECTRONICS TROUBLE- 
SHOOTING METHODS is a perfect introduc- 
tion to the...ELECTRONICS BOOK SERVICE. 

The Electronics Book Service does a job 
which you don't have time to do for yourself. 
We carefully screen the hundreds of books on 
the subject, select those which are the most 
useful or which bring you the latest informa- 
tion on technical innovations and improve- 
ments of prime importance. 

Your membership is an ideal way to keep in 
touch with the onrushing advances in elec- 
tronics and its applications -to keep on top of 
a rapidly changing technology. 

As a member, you can build a professional 
library of superb quality and permanent 
value -one which will meet your every interest 
and requirement, always available for you to 
consult for expert help in any need. And you 
can acquire this library as quickly or as slowly 
as you choose. 

Remember, the Electronics Book Service 
has no minimum purchase requirements as do 
many book clubs. Once you've paid $1.98 for 
TESTED ELECTRONICS TROUBLESHOOT- 
ING METHODS. you don't need to purchase 
any further selections! r 

Tesled 

Electronics 

Troubiesno011119 

Metnods 

0,.0-011".. ielßr a I11"r 
J 

Why delay? Mail the coupon below to ge: your 
copy of this $12.95 handbook fir only 
$1.98 -and to receive all the benefits of -mem- 

bership in the Electronics Book Service on a 

risk -free trial basis. Fill out and mail your cc upon 
right away. 

Here is the practical 
and efficient way 
in which the Electronics 
Book Service operates. 

1. When you enroll as a member, you 
receive -for only $1.98 (plus postage and 
handling, with tax where applicable. -your 
copy of TESTED ELECTRONICS TRCUIILE- 
SHOOTING METHODS. This is the only of liga- 
tion you are committed to make. 

2. You are under no obligation toacc' p any 
minimum number of selections within any 
time limit. You can take as many or as fe w as 

you wish. And, you may resign at any time with 
no obligation once you have paid for your :opy 
of TESTED ELECTRONICS TROUEILE- 
SHOOTING METHODS. 

3. On selections you do accept, you n em- 
bership entitles you to a discount from the 
publisher's list price. This discount is availa- 
ble to members only and provides you with 

substantial savings. 

4. Every four weeks we'll send you a free 

bulletin describing the current selection. If 
you want the selection. no action is required; it 
will be shipped to you automatically. If you 
don't want it, just return the card en:Ic sed 
with the bulletin. 

5. You have at least 10 days to clec .de 
whether you want the selection or not. Re' urn 
the card so we receive it no later than the c ate 
specified. If you don't have 10 days to i,m wer 
and receive an unwanted selection, return it at 
our expense. 

6. Each bulletin also describes a nurr br of 
alternate or additional selections, also .iv fa- 

ble to you at the special discount price for 
members. 

- FILL OUT AND MAIL THIS COUPON TODAY... 

ELECTRONICS BOOK SERVICE 
Dept. 6699- M1(7), P.O. Box 42 

west Nyack, KY. 10994 

Please enroll me in Electronics Book Service on a risk -free trial basis. I am to 

receive announcements free of charge, and will be entitled to full privileges a, a 

member -without obligation to buy any specific number of club selections. Ai , 

first selection under this trial membership, send me TESTED ELECTRONICS 
TROUBLESHOOTING METHODS for only $1.98 (plus postage and handling, with 
tax where applicable). 

Name _ _ 

Address 

City State Zip 

(11te. linuted to m -N members Ill S and Canadat only 
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LETTERS 
continued from page 14 

some materials (as is color, for example) 
and has about the same potential for doing 
useful work as would a change in color. 

Mr. Ecklin implies that you can get work 
from magnetic material, while leaving that 
material intact -a direct contradiction of 
the law of conservation of energy. He over- 
looks the fact that if he wants to lift some- 
thing with a magnet, he first has to lift the 
magnet to the elevated position, a proce- 
dure that takes at least as much energy as 
lifting the item itself. 

Although it would be indeed delightful to 
get something for nothing, the laws of 
nature are not so easily bent to accomplish 
it. 
MARC W. SCHARF 
Kokomo, IN 

RG -8 /U COAX DANGEROUS 
There are a number of CB installers 

headed for possible financial disaster from 
their use of RG -8 /U coax in power leads to 
CB radios. 

RG -8 /U is not approved for power wiring 
due to the low temperature "flow" of its 
inner insulation and the insulation's 
"flame" temperature. Using this cable for 
power leads invites setting the vehicle on 
fire and a very possible legal judgment 
against the installer for the vehicle's loss. 

If CB installers insist on using RG -8 /U 

cable for power wiring, even though there is 
approved shielded power cable available, 
they should at least install the fuse at the 
battery and not at the radio. 
VERN MOMBERG 
MEG Communications Inc. 
Hood River, OR 

NEW COMPUTER CLUB 
Your readers may be interested to know 

of our new 50- member computer club. 
Monthly meetings are open to anyone 

with an interest in hobbyist computer sys- 
tems. Ideas are shared, information ex- 
changed and experiments and problems 
discussed. The yearly dues of $5 entitles 
members to discounts on classes, club 
purchases and an occasional special pro- 
gram, as well as receiving the monthly 
newsletter. 

For further information, write: Inland Em- 
pire Computer Club, Box 1434, Spokane, 
WA 99210. 
STEPHEN L. SALA 
Spokane, WA 

MAGNETIC SEMICONDUCTOR 
John Ecklin's letter in the August 1977 

issue prompted me to re -read some of the 
earlier letters on the same subject. The 
hypothetical "magnetic semiconductor" in 
particular is interesting. 

Suppose the system shown in Fig. 1 is 
constructed. The magnetic field blocking 
screen (a variable permeability device that 

MRt,er 

ZFoN SCREEN 
BLOCK' 

TLEARH 

/ //// 
FIG-.1 

would "short- circuit" the normal lines of 
force, thereby removing them from the side 
opposite the magnet) would be connected 
to a squarewave oscillator of a suitable 
frequency. The magnet used would be 
strong enough to lift the iron block from the 
ground and then some. 

Everything is positioned as shown, and 
the oscillator turned on. We now have an 
iron block bouncing up and down. The 
excess strength in the magnet and the 
weight of the block would allow a generator 
or some other device to extract work from 
the system. Given values for the distances 
and masses, it should be possible to cal- 
culate the minimum power requirements 
for the screen, based on the law of conser- 
vation of energy. 

Something like an LED display, with mol- 
ecules in suspension with an electric 
charge parallel to their magnetic axis might 
form such a screen. 
ANDREW S. FRASER 
Montreal, Canada 

Treat yourself to a new direct reading DVM today. 

VOLTS ACIOCmA 

O 

DVM 35 
POCKET PORTABLE 
ANALOG REPLACEMENT 
3- digit, 1% DCV, 
Battery or AC 

Only $134 

DVM 36 
LAB ACCURATE 
POCKET PORTABLE 
3'/2 digit, .5% DCV, 
Battery or AC 

Only $158 

A COMPLETE LINE OF DVMs TO 
You can be sure more times in more circuits, under 
more adverse conditions, with greater versatility, 
accuracy, and meter protection than any other 
digital multimeters on the market today; and for 
less money too. 10 Day Free Trial: Try any of 
these famous DVMs for 10 days. If the DVMs in 
use don't prove exactly what we say, return them 
to your Sencore FLPD Distributor. 

In Canada: Contact Superior Electronics, Quebec 

CD FR 

DVM32 
BENCH & FIELD MASTER 

31/2 digit, .5% DCV, 
Battery or AC 

Only $198 

"PRIME" STANDARD 
AT YOUR FINGERTIPS 
31/2 digit, .1% DCV, 
Auto -Ranging 
Only $348 

FILL YOUR EVERY NEED OR WANT. 
Want more information? We 
would like to tell you all about 
the Sencore DVMs by sending 
you a 24 -page Sencore News, 
a six -page brochure, and the 
name of your nearest Sen- 
core Distributor today . . . 

simply write or circle 
reader's service number. 
3200 Sencore Drive, Sioux Falls, SD 57107 
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New Sinclair Cambridge Programmable. 
An astonishing $29.95! 

How pocket calculators grew up 
A couple of years ago, calculators took a 

step forward. Programmability transformed the 
slick slide-rule calculator into an advanced 
scientific machine. 

Sadly, it also transformed a cheap little 
calculating aid into a piece of capital 
investment. 

Now the all -new Sinclair Cambridge 
Programmable puts programmability where it 
belongs: in the palm of your hand, for less 
than $30. 

The features of the Sinclair Cambridge 
Programmable 

The Cambridge Programmable is 

genuinely pocketable. A mere 4 %2 "x 2 ", it 

weighs about 2oz. 
Yet there is absolutely no compromise in 

the package of functions it offers. 
Because the Cambridge Programmable 

is both a scientific calculator with memory, 
algebraic logic and brackets (which means you 
enter a calculation exactly as you write it), and 
a programmable calculator which offers 
simple, flexible through- the -keyboard program 
entry and operation. 

The Cambridge Programmable has a 

36 -step program memory, and features 
conditional and unconditional branch 
instructions (go to and go if negative). 

There is also a step facility, which allows 
you to step through the program to check that 
it has been entered correctly. If there is any 
programming error, the learn key allows you to 
correct single steps without destroying any of 
the remainder of the program. 

To achieve this, each program key- stroke 
has an identifying code, or 'check symbol'. 
(The symbols for the digit keys are the digits 
themselves, while the symbols for the operator 
keys are letters printed beside the keys.) 

The check symbol for O, for example, is F. 

So if, as you step through the program, the 
display shows 

check symbol step number 

it means that E is programmed as step 26. 
If step 26 should have been O, all you have to 
do is press 

learn 

puts machine into 
'learn' mode. 

It's as simple as that! 
These facilities make the Cambridge 

Programmable exceptionally powerful, 
whether it's running programs you devise for 
yourself or the programs in the Program Library. 

Use the 294 -program library to tailor the 
machine to your own specialty 

Like afull -size computer -and unlike far 
more expensive specialist calculators -the 
Sinclair Cambridge Programmable can be 
programmed to handle calculations concerned 
with any specialty. 

And of course, whatever it's doing the 
Programmable is error -free - in fact, once it's 

programmed, it can even be given to an 
operator who doesn't understand the program! 

To save you time, and to help inexperi- 
enced programmers, Sinclair have produced a 

library of 294 programs ready to be entered 
straight into the calculator. 

the correct step 

Using these standard programs, the 

Cambridge Programmable solves problems 
from quadratic equations (where the program 
gives both real and imaginary roots) to twin -T 

filter design, and from linear regression to bond 
yields. It even plays a lunar landing game! To 

realise the full power of the Cambridge 
Programmable, the Program Library is a must. 

(The calculator is supplied with 12 

sample programs, and full instructions for 
entering your own program. The four books in 

Why the Cambridge Programmai )le 
costs so little 

The Sinclair Cambridge Pros re. ̂ nmable 
uses the Sinclair talent for miniatur seam to the 
full - as you'd expect from the corree ny that 
pioneered the truly pocketable pock,: e t 
calculator, and recently introduced tt' a world's 
first pocket TV. 

Chip and circuitry design are ur tique to 
Sinclair, and the Cambridge Prograrnrnable is 

assembled by Sinclair's own staff Mt eir 
headquarters plant. Shipped direct, and sold to 
you direct, the Cambridge Programmable 
accumulates no middleman's profts :m the way. 

The result is a pocket program r nable 

calculator of advanced design, sold b I the 
manufacturer with the manufacturer~, own 
1 -year comprehensive guarantee, at x price 
unmatched by any comparable calm lator 

10 -day no- obligation offer 
There's a lot more to this ren a cable 

calculator than a brief written descaF pon can 
cover. 

You need to see it and handtt it ...to 
program it yourself in a few seconds LD save 
you hours ...to check its performance r against 
tables and graphs... to test the full ar ge of 
programs available ...to evaluate, per hays, its 

use as an educational aid in developing a 

student's computer understanding 
So we're offering a 10-day trial. Send your 

check or money order with the order orm 
below, and you'll receive a calculator °tirect. 
Use it for 10 days, and if you don't feel it's the 
finest $29.95 you've ever invested, send it back. 
We'll refund your money without gtteFition. 

There's nothing to lose, ands o much 
calculating power to gain. 

Post your order today. 

Sinclair Radionics Inc., Galleria, 
115 East 57th Street, New York, I 

the program library are available at $4 each, or 
I.1 10022 USA. 

Tel: (212) 355 5005. 
$10 for the complete set.) u----------------------u--- 

To: Sinclair Radionics Inc., Galleria,115 East 57th Street, New York, N.Y. 10022, USA. RE -10 

IPlease send me (qty) Sinclair Cambridge Enclosed is check /MO payable to Sinclair Fad lits Inc. 

Programmable(s) at $29.95 each, including I full instructions, and sample programs. $ 

sirtmlair- 

(qty) AC line adaptor(s) at $4.95 $ 

(qty) Program Library Book 1 at $4 S 

General /Finance /Statistles 
(percentage, metric system, 
memory, games, dates, finance, 
mortgages, statistics) 

(qty) Program Library Book 2 at$4 $ 
Mathematics (algebra, calculus, 
geometry, trigonometry, number 
theory. transcendental f unctions) 

(qty) Program Library Book 3 at $4 $ 
Physics and Engineering 
(astronomy, statics and dynamics, 
relativity. mechanics, properties of 
matter, fluids, structures. 
thermodynamics) 

(qty) Program Library Book 4at$4 $ Zip 
Electronics (networks, circuits, 
filters, electrodynamics, radiation 
and propagation) 

(city) complete set(s) of 
4 books at $10 per set 

Sales tax (NY residents) 

Post and packing $ 2.50 

Name 

Address 

City 

State 

$ 

S 

Total S 

(PLEASE PRINT) 

I understand that you will refund purchase pr fa, in full if 
I return calculator(s) and accessories in saleat w r condition 
within 10 days of receipt. 

Signature 
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At CIE, you get 
electronics career 
training 
from 
specialists. 
If you're interested in learning how to fix air conditioners, service cars or install heating 
systems -talk to some other school. But if you're serious about electronics, come to 
CIE -The Electronics Specialists. 

Special Projects Director 
Cleveland Institute of Electronics 
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My father always told me that 
there were certain advan- 

tages to putting all your eggs in one 
basket. "John," he said, "learn to 
do one important thing better than 
anyone else, and you'll always be 
in demand." 

I believe he was right. Today is 
the age of specialization. And I 
think that's a very good thing. 

Consider doctors. You wouldn't 
expect your family doctor to perform 
open heart surgery or your dentist to 
seta broken bone, either. Would you? 

For these things, you'd want a 
specialist. And you'd trust him. Be- 
cause you'd know if he weren't any 
good, he'd be out of business. 
Why trust your education 
and career future to 
anything less than a 
specialist? 

You shouldn't. And you certainly 
don't have to. 

FACT: CIE is the largest inde- 
pendent home study school in the 
world that specializes exclusively 
in electronics. 

We have to be good at it because 
we put all our eggs in one basket: 
electronics. If we hadn't done a good 
job, we'd have closed our doors 
long ago. 
Specialists aren't for 
everyone. 

I'll tell it to you straight. If you 
think electronics would make a nice 
hobby, check with other schools. 

But if you think you have the 
cool - and want the training it takes 
- to make sure that a sound blackout 
during a prime time TV show will be 
corrected in seconds - then answer 
this ad. You'll probably find CIE has 
a course that's just right for you! 

At CIE, we combine 
theory and practice. You 
learn the best of both. 

Learning electronics is a lot 
more than memorizing a laundry list 
of facts about circuits and transis- 
tors. Electronics is interesting be- 
cause it's based on some fairly recent 
scientific discoveries. It's built on 
ideas. So, look for a program that 
starts with ideas - and builds 
on them. 

That's what happens with CIE's 
Auto -Programmed® Lessons. Each 
lesson uses world -famous 
"programmed learning" methods to 
teach you important principles. You 
explore them, master them com- 
pletely... before you start to 
apply them! 

But beyond theory, some of our 
courses come fully equipped with 
the electronics gear to actually let 
you perform hundreds of checking, 
testing and analyzing projects. 

In fact, depending on the course 
you take, you'll do most of the basic 
things professionals do every day - 
things like servicing a beauty of a 
Zenith color TV set ... or studying a 
variety of screen display patterns 
with the help of a color bar generator. 

Plus there's a professional quality 
oscilloscope you build and use to 
"see" and "read" the characteristic 
waveform patterns of electronic 
equipment. 
You work with experi- 
enced specialists. 

When you send us a completed 
lesson, you can be sure it will be 
reviewed and graded by a trained 
electronics instructor, backed by a 
team of technical specialists. If you 
need specialized help, you get it fast 
... in writing from the faculty spe- 
cialists best qualified to handle 
your question. 
People who have known 
us a long time, think of us 
as the "FCC License 
School." 

We don't mind. We have a fine 
record of preparing people to take .. . 

and pass ... the government - 
administered FCC License exams. 
In fact, in continuing surveys nearly 
4 out of 5 of our graduates who take 

the exams get their Licenses. You 
may already know that an FCC 
License is needed for some care !rs 
in electronics - and it can be a 
valuable credential anytime. 
Find out more: Mail this 
card for your FREE 
CATALOG today: 

If the card is gone, cut out a: td 
mail the coupon. 

I'll send you a copy of CIE's 
FREE school catalog, along wllb a 
complete package of independer t 
home study information. 

For your convenience, I'll are to 
arrange for a CIE representative to 
contact you to answer any quest'. )ns 
you may have. 

Remember, if you are seriou 
about learning electronics ... or 
building upon your present skill... 
your best bet is to go with the el e- 
tronics specialists -CIE. Mail the 
card or coupon today or write CE: 
(and mention the name and date of 
this magazine ), 1776 East 17th 
Street, Cleveland, Ohio 44114. 

Patterns shown on TV and oscilloscope screens are simulated. 

o 
CIE Cleveland Institute of Electronics, Inc. 

1776 East 17th Street, Cleveland, Ohio 44114 

' YES ... John, I want to learn from the specialists in electronics -CIE. 
Send me my FREE CIE school catalog - including details about troubleshooting 
courses- plus my FREE package of home study information. RE -k 

Print Name 

Accredited Member National Home Study Council 

IAddress Apt. 

1 

City 

State zip 

.Age Phone (area code ) 

('heck box for G. I. Bill information: Veteran 

Mail today: 
Active Duty 
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t 
no 

strings 

attached 

NEW Weller 
CORDLESS 

SOLDERING IflON... 

GOES ANYWHERE 

Weller's WC -100 ... the professional 
quality, feather -light cordless. Lets you 
make connections anywhere. Without 
AC cord and outlet. 

Fingertip touch on exclusive sliding 
safety switch activates long -life, nickel - 
cadmium battery. Heats tip to over 
700 °F in 6 sec. Locks in "off" position 
to prevent accidental discharge in use 
or while restoring energy with fast - 
power recharger (UL listed). 

Simple, instant change to any of 4 
tips ... for any job. Built -in light focuses 
on tip and work area. 

Get this! It's at your dealer or dis- 
tributor now... waiting for you. Need 
more into first? Request literature. 

Weller - Xcelite 
Electronics Division 

1 The Cooper Group 
COOPER P. O. BOX 728, 
N0 SR1fS APEX, NORTH CAROLINA 27502 

CIRCLE 22 ON FREE INFORMATION CARD 

equipment reports 

Fluke Model 8020A Digital 
Multimeter 

CIRCLE 90 ON FREE INFORMATION CARD 

THE JOHN FLUKE MANUFACTURING CO., INC., PO 
Box 43210, Mountlake Terrace, WA 98043, 
has been making high -quality test equipment 
for a long time. They specialize in high- preci- 
sion lab -type instruments, especially digital 
voltmeters. Their latest product, model 
8020A, is a compact, versatile and accurate 
digital multimeter. 

Despite its small size, the model 8020A is a 
true multimeter. It reads AC /DC voltages, 
current and resistance and has a 10- megohm/ 
100 -pF input impedance. Its accuracy is 
0.25% for AC voltages. The 3.5 digit LCD 
readout has 0.5 -inch -high digits, readable at 
any practical distance. 

It will also perform tricks that some other 
DMM's can't! It will read conductance direct- 
ly on two ranges: 2 millisiemens and 200 nano - 
siemens. (A siemens is the new international 
unit of conductance, once called an mho. It 
represents the reciprocal of resistance, or 
1 /R.) Reading the conductance gives the 
effect of increasing the resistance range to 
10,000 megohms. A simple chart in the 
instruction manual shows you how to do this. 
There's no trigger -work involved. Just take the 
reading and look it up. We tried it out on a 
couple of high -voltage multiplier resistors of 
400 and 800 megohms, and it works. 

The same function, with a simple adapter 
made of a SPDT switch, two banana plugs, a 
750K resistor and a transistor socket allows 
you to check transistors for type, open, shorts, 
and also gives you a direct reading of the Ices 
leakage and the beta! This procedure is really 
simple. Look at the reading and move the 
decimal point three places to the right. A 
reading of .125 means the transistor has a beta 
of 125. 

The regular ohms ranges of the model 
8020A are set up to make our favorite "high 
one way, low the other" transistor tests easy. 

The unit has six ohms ranges, and every other 
one is a high -power range that will turn on a 
transistor junction. These high -power ranges 
are plainly marked with a diode symbol. The 
low -power ohms ranges in between permit in- 
circuit tests without turning on transistors or 
diodes. 

The AC volts ranges can be read with 
accuracy up to 5 kHz. The readout is RMS for 
sinewaves. Since waveforms other than sine - 
waves cause errors, the manual includes a very 
detailed chart that shows practically every 
possible waveform from a half -wave rectified 
AC to a sharp pulse and even a triangle wave. 
Also shown are peak, peak -to -peak, average 
and RMS voltages that will be read out; the 
duty- factor correction for pulses is also indi- 
cated. 

This type of correction is also included for 
the current ranges. If the reading must be very 
precise, you can read the "burden voltage" 
(the actual drop across the shunt in use), and 
find the correction factor that must be added 
to the reading to get the true current. Another 
very handy chart in the manual shows exactly 
which buttons to push to set up on any given 
range or function. This was helpful when we 
were trying to get the conductance test to 
work. It does pay to read the instruction 
book! 

(Incidentally, an LCD readout shows up 
brighter in bright light. In a room so dark the 
panel could barely be seen, the digits were still 
visible.) 

The heart of the model 8020A is a special 
CMOS -LSI IC that can do everything except 
walk the dog. Every one of the analog and 
digital functions are in this IC. It also includes 
the crystal -controlled clock, which has 3.84 - 
MHz crystal to provide all clock signals. The 
model 8020A uses dual -slope integration. The 
crystal clock provides almost complete free- 
dom from any AC line interference. 

This is an autopolarity -type DMM. A nor- 
mal readout means that the hot lead is posi- 
tive. A negative voltage is indicated by a minus 
sign to the left of the readout. For overload 
readings, only the left -hand "1" digit is lit, 
which is also the normal open- circuit reading 
for the ohmmeter ranges. Decimal -point 
placement is also automatic on all ranges. The 
ohms range reads out kilohms; a full -scale 
reading of "2" (actually "1.999 ") means 2000 
ohms. 

All of the switching is done by eight push- 
buttons. There are six range pushbuttons that 
are interlocked. However, the CONDUCTANCE 
pushbutton and any one of the remaining five 
range pushbuttons can be locked down at once, 
which is necessary for the conductance tests. 
Another pushbutton selects either AC or DC 
measurement and the final pushbutton selects 
either milliampere /volts or 1000k ohms /nano- 
siemens. 

The ON -OFF switch is a slide type, located on 
the upper left -hand side of the case, right 
under your thumb when you hold it in the 
normal way (or under your forefinger if you 
happen to be left -handed). 

The model 8020A is powered by one No. 
continued on page 24 
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Bearcat° i iá Features 
Crystal -less- Without ever buying a crystal you can 
select from all local frequencies by simply pushing a few 
buttons. 
Decimal Display -See frequency and channel 
number -no guessing who s on the air. 

5 -Band Coverage- Includes Low. High, UHF and UHF 
"T" public service bands, the 2 -meter amateur (Ham) 
band, plus other UHF frequencies. 
Deluxe Keyboard -Makes frequency selection as easy 
as using a push- button phone. Lets you enter and 
change frequencies easily ... try everything there is to 
hear. 

Patented Track Tuning- Receive frequencies across the 
full band without adjustment. Circuitry is automatically 
aligned to each frequency monitored. 
Automatic Search -Seek and find new, exciting 
frequencies. 
Selective Scan Delay -Adds a two second delay to 
prevent missing transmissions when "calls" and 
"answers" are on the same frequency. 
Automatic Lock -Out -Locks out channels and "skips" 
frequencies not of current interest. 

Simple Programming -Simply punch in on the 
keyboard the frequency you wish to monitor. 

Space Age Circuitry- Custom integrated circuits ... a 

Bearcat tradition. 
UL Listed/FCC Certified- Assures quality design and 
manufactrtre. 
Rolling Zeros-This Bearcat exclusive tells you which 
chancels your scanner is monitoring 
Tone By -Pass- Scanning is not interrupted by mobile 
telephone tone signal. 
Manual Scan Control -Scan all 10-channels at your 
own pace. 

3 -Inch Speaker -Front mounted speaker for more 
sound with less distortion. 
Squelch- Allows user to effectively block out unwanted 
noise. 
AC /DC- Operates at home or in the car. 

TM 

11' r_i Bearcat 
Specifications 
Frequency Reception Range 

Low Band 32 -50 MHz 
"Ham" Band 146 -148 MHz 
High Band 148 -174 MHz 
UHF Band 450 -470 MHz 
"T" Band 470 -512 MHz 

Also receives UHF from 416 -450 MHz 
Size 

10%" W x 3" H x 75/8" D 
Weight 

4 lbs. 8 oz. 
Power Requirements 

117V ac, 11W; 13.8 Vdc, 6W 
Audio Output 

2W rms 
Antenna 

Telescoping (supplied) 
Sensitivity 

0.6µv for 12 dB SINAD on L & H 
bands 
U bands slightly less 

Selectivity 
Better than 60 dB @ ± 25 KHz 

Scan Rate 
20 channels per second 

Connectors 
External antenna and speaker; AC & 
DC power 

Accessories 
Mounting bracket and hardware 
DC cord 

COMMUNICATIONS 
ELECTRONICS 

Box 1002 Dept. 501 
Ann Arbor, Michigan 48106 USA 

master charge 
r10r 1107!.81/. Cno 

i 

u 11111P 

$289. 
The Bearcat® 210 is a sophisti:ated 
scanning instrument with the ease of 
operation and frequency versatility 
you've dreamed of. Imagine, selecting 
from any of the public service hands 
and from all local frequencies by 
simply pushing a few butto-is. No 
longer are you limited by crystals to a 
given band and set of frequencie:>. It's 
all made possible by Bearcat spa:eage 
solid state circuitry. You can forget 
crystals forever. 

Pick the 10 frequencies you want to 
scan and punch them in or the 
keyboard. It's incredibly easy. The 
large decimal display reads o..it each 
frequency you've selected. When you 
want to change frequencies, just enter 
the new ones. 

Automatic search lets you scan any 
given range of frequencies of your 
choice within a band. Push -button 
lockout permits you to selectivel,ì skip 
frequencies not of current interest. 
The decimal display with its exclusive 
"rolling zeros" tells you which 
channels you're monitoring. Whqn the 
Bearcat 210 locks in on arr active 
frequency the decimal display shows 
the channel and frequency being 
monitored. 

With the patented track- uning 
system, the Bearcat 210 automatically 
aligns itself so that circuits are always 
"peaked" for any broadcast. Most 
competitive models peak only at the 
center of each band, missin 3 the 
frequencies at the extreme ends of the 
band. 

The Bearcat 210's electsonically 
switched antenna eliminates the need 
for the long low band antenna. And a 

quartz crystal filter rejects ac.jacent 
stations as well as noise interference. 

Call toll -free 800 -521 -4414 row to 

place a BankAmericard or Master - 

charge order. This is our 24 hour 
phone to our order department and 
only orders may be processed on this 
line. To order in Michigan or outside of 

the U.S. dial 313 -994 -4441. 
Add $5.00 for U.S. shipping o $9.00 

for air UPS to west coast. Charge cards 
or money orders only please. Interna- 
tional orders invited. Michiga resi- 
dents add tax. Please wri e for 
quantity pricing. 
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EQUIPMENT REPORTS 
continued from page 22 

1604 9 -volt battery. The specifications list a 
service life of 200 hours with an alkaline 
battery, or up to 150 hours with a carbon -zinc 
battery. For bench use, the model A81 AC 
adapter can be plugged into a socket on the 
right -hand side of the case. This adapter is 
available in 110 -, 115 -, or 230 -volt inputs, or 
in 230 volts with the European -type line plug. 

If the battery is low, the letters BT appear on 
the display at the upper left. However, you've 
still got time to finish the job, since this 
readout means that there are about 20 hours 
of battery life left. A padded carrying case is 
available, with pockets for the test leads and 
even the instruction card. 

Also available are accessory probes to let 
you use the unit in many other applications. 
An AC clamp -on adapter (model 801 -600) 
permits AC current readings up to 600 am- 
peres. A high- voltage probe (model 80K -40) 
extends the range to 40 killivolts DC, or 28 
killivolts RMS AC. The RF probe (model 
81 RN) reads RF voltages from 100 kHz to 100 
MHz with a ± 1.0 -dB accuracy. It can be 
used up to 250 MHz for relative readings. The 
universal temperature probe (model 80T-I50) 
converts the model 8020A to an accurate ther- 
mometer covering a wide range from -50° to 
+ 150°C ( -58° to +302 °F). This probe has 
a special fast -response sensor, so that no 
surface preparation is needed, which is very 

useful for finding hot spots, checking the case 
temperature of suspect transistors, etc. 

The model 8020A uses very sensitive 
CMOS technology; however, the whole circuit 
is well protected against accidental overloads, 
transients and all the catastrophes that can 
strike unprotected testers. Even the ohms 
ranges are protected against applications up to 
300 volts DC. Voltage ranges are protected 
against overloads up to 1000 volts, and 2 
amperes on the current ranges. In addition, 
special protection against transients is pro- 
vided, up to 6 killivolts on all functions. This 
could be very useful in TV repair or in other 
situations where transients are commonly ex- 
perienced. 

Here's the best feature of all. Many high - 
precision DMM's also have high prices. The 
model 8020A is in the affordable area, at 
$169.00, complete with battery and test leads. 
The accuracy of this instrument makes it suit- 
able even for fields such as avionics, where 
0.25% readings are required by the FAA and 
others. 

I must also say a kind word about the 
instruction manual. It is written in plain 
English! Charts and illustrations are clearly 
drawn, with a very complete coverage of 
everything that is needed. The back pages 
have full instructions for calibration and main- 
tenance tests, a schematic and chassis layout 
and a parts list. In fact, even a printed label is 
included so that you can send the instrument 
to the nearest Fluke service center! A list of 
these world -wide service centers is included 
with the meter. 

All in all, the model 8020A is an impressive 
piece of test equipment. R -E 

Heath SG -1272 Low - 
Distortion Audio Generator 
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THE HEATH COMPANY HAS DEVELOPED AN 
audio signal generator, model SG -1272, that 
produces low- distortion sinewaves with good 
stability. The distortion rating is 0.1% from 10 
to 40 Hz; 0.04% from 40 Hz to 20 kHz; and 
rises to 0.1% at 100 kHz! 

The output is really flat; within ± 0.2 dB 
from 20 Hz to 100 kHz. We fed the output 
into a wideband oscilloscope and checked for 
flatness. The result was that the amplitude at 
100 kHz was the same as at about 40 Hz. The 
sinewave displayed at the maximum frequency 
showed no visible distortion. 

The SG- 1272's output voltage is constantly 
metered and fully adjustable to a maximum of 
10 volts RMS. A LEVEL control adjusts the 
output to any desired level. Three pushbutton 
attenuators on the panel provide precision - 
control of the output. These attenuators total 
70 dB in 10- , 20- and 40 -dB steps, or 0.3 %, 
0.1% and 0.01% of the voltage. For example, 
set the meter to 10 volts and depress the 10 -dB 
pushbutton. The output voltage will then drop 

continued on page 26 

A P Terminal and Distribution 
Strips for Faster and Easier solderless 
circuit building and testing. No special patch 
cords are required, and any solid wire up to No. 20 
AWG can be used for connection. Strips accept 
all components with leads up to .032" diameter. 
and hardware and mounting templates are pro- 
vided with every strip. Terminals are non -corrosive 
nickel /silver. 

For the name of the distributor nearest you 
call Toll -Free 800 -321 -9668. 

Send for our complete A P catalog 
The Faster and Easier Book. 
Faster and Easier is what we're all about. 

_.__.._. YYlppt%XX1CX%%kx%xk4464%%%64%kxXxk%%%%%xx4444YXx%%%x4[Y%%YYYYYYY 

%%%%%%%%%%%1x4%%YY%XXXXI-1ll 

Buy this Model 264L TERMINAL STRIP, with 128 
five -tie -point terminals, #923261 for only $12.50. 

IIII 4tXk1[ XXXX xxó4k XXXX MOM XXX% %XXX XXXX xxXX %XXX XXXI 
Ii4X COMIC xxx% X%xX XXiíx XXXY x%XX 14XxX xxrx X%%% %%%% XXXI 

And get this Model 212R DISTRIBUTION STRIP, 
with 24 four -tie -point terminals. 
#923277 FREE of added cost. 

Free offer also applies to other sizes. 

Look for the Special Bonus Offer 
Display at your A P distributor. 

'Special bonus offer expires 12131177 

A P PRODUCTS INCORPORATED 
Box 110 72 Corwin Drive, Painesville. Ohio 44077 216!354 -2101 TWX: 810- 425 -2250 
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ELECTRONICS BOOK C1116 
invites you to take this 1040 -page 
tube/transistor/1C substitution library 11 

for only 

ASTER 
TUB E 

MASTER 

NA 

You 
Get All 

Three Of These 
Huge Books 

For Only 
s1.99 

MASTER TRANSISTOR IC 

SUBSTITUTION HANDBOOK 

% . 

,..i..; 

`" 

A GIAM one -stop. easy -Io-use manual that gores you commonly availa- 

ble replacements for over 80.000 U S and foreign transistors and 
ICs plus basing diagrams This super-colossal 518 -page SIXIN -ONE 

gidebook is our one-stop cross reference Irrt for me simplified replac- 
ng of over EO 000 transistors and integrated circuits labeled wan 
menutacturers parts numbers e s a single replacement guile for most 

any repair ph you II ever encounter' Now you can quickly look up 

wrtualy ANY part number -be it American. European. Japanese 
Taiwanese. or whatever -and immedately find out whch of thesis ma 

pr manufacturers 01 general replacement parts makes a Md even 
more than that. you can also check out the basing diagrams for all listed 

rats from the 165 dwstralrons provded Not only is this master sub - 
shtuton glade an absolute necessity for most any kind Of repair Pb, Its 
also a perfect reference fi kit builders. experimenters. hams . 

engineers. and hobbyists n you're into electronics in any capacity 
otutsoever this gargantuan guide is a must to help you keep abreast of 

the ever -increasing number of new transistors and ICs Master 
TransatorfC Substitution Handbook 15 an ALL NEW cross-reference 
code, painstakingly and meticulously researched and compiled by elec- 

trones experts to gm you pat the kind of easy -to -use manual you ve 

needed and have been waiting for Every entry is cross-referenced to 
the closest available substitutes made by leading manufacturers of 

replacement parts 518 ups . 165 dlus 

MASTER TUBE SUBSTITUTION HANDBOOK 

A brand -new 3-Section handbook covering 99°u of tube replacement 
reeds Includes receiving. transmmng commercial. ndustrial. and 
Ipegn tubes phis base diagrams and 85W and color CRTs This un, 

r. lust-published. quick -reference substltinnn guide is designed 10 

into a slot in your lute caddy. or on your workbench Compkd by 

experienced technicians olio have your problems er mind. its a 

straightforward. no-nonsense volume that arms you with a fast, effeo 
tM and reiable means of repairing vacuum-tube equipment It lists the 

best substitutes for 99% of the tubes you Il Mr need to replace. in 
dudng (hose bnever.heard-a-d - foreign types Moreover. only re- 

adly- available and comparably-prced substitutes are listed -no need 

ton you to search through hats of tubes you Il rarely see m use or 

search through pages of irrelevant material to Ind a substitute This 

brand -new fingertip sourcebook contains 3 BIG Sections Section 1 pro- 

vides you with a cross -reference of all popular vacuum tubes and her 
melons. horsy substitutes winch have similar or superior charac- 
tastes For your convenience. the preferred substitute is listed 

separately horn good substitutes you may use Section 2 illustrates 576 

base diagrams for the amicable tubes in Sectin 1 Each diagram a 
bred er alphanumeric order for ease of reference Section 3 contains a 

complete listing of both monochrome and color N picture tubes and 

subemutins Detailed notes are included so you can tell al a glance 
tow to to the tube to the chassis. how to make any necessary wiring 
changes. chassis alterations. and abmel moddeains. plus matrix 

tube ,dentacation. etc 322 pos 576 dlus 

TOWERS' INTERNATIONAL 
TRANSISTOR SELECTOR -2ND EDITION 

Trarrsrstol substauhons outline diagrams, terminal dentiti[ains 
rrwMactuners codes. and specs for more than 13,000 devices 
rnanuactred on the U S . Japan. Continental Europe and the United 
Kingdom If you want data on a specific transistor tor winch you know 
only its type number or it you vent to know which supper makes it 

as e you need a good substtue. or if you want ttre complete spec aka 
tons for any given transetor. ddre's really only one practical source of 

as Towers International Transela Selector This brand -new and 

mmpeMy updated editen is an ultra -complete reference guidebook 
vetch a an absolute MUST for anyone who deals with transistors or the 

epspmenr er etch they re used Tha comprehensive volume makes n 

as easy to ball transistor substitutes for Japanese and European im- 

ports as for macemarlel U S consumer electron( products Md 
the s not all Tha transeta compendium is a comprehensne tabula 
tin of nye man t 3 000 individual tap tar Iranses*O* specmabons 
with accurate reliable mtpmu[in on device rectos. characteristiccs 
cvee datads terminal idemlhotons microns, manufacturers 

Idorestc and tongqn) and their addresses From start to Push, the 

apinna a on pracf(aly So. you won t see page after page of man - 

er 5-s ergneereg data you II never use What you WILL see are the 
Iwtde it tact] you HAVE to know to understand the fu nchaul applca- 
hps of Eve devices lead 200 pps 7 e 10 

Only 51.99 for 
all three! 

Regular List 
Price 530.85. 

Top -Quality 
Binding 

Lists over 
125,000 units 

Covers 99% 
d your needs 

Includes U.S. & 

Foreign devices 

1040 data - 

packed pages 

Let us send you these three practical. 

time- and -money -saving books as part of an unusual 
offer of a Trial Membership in Electronics Book Club. 

Here are quality leatherette -bound 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 Mem- 
bers...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 

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 

Facts About Club Membership 
The 3 introductory books carry a publisher s retail price 

of 530 85 They are yours for only Si 99 (plus postage and 

handling) with your Trial Membership 
You will receive the Club News, describing the current 

Selection. Alternates, and other offerings every 4 weeks 
(13xayear) 

If you want the Selection. do nothing it will be sent to 
you automatically If you do not wish to recerve the Selec- 
tion, or it you want to order one of the many Alternates of- 
fered. you simply give instructions on the reply form (and 
,n the envelope) provided. and return it to us by the date 
speeded. This date allows you at least 10 days in which to 
return the form If, because of late mad delivery. you do 
not have 10 days to make a decision and so receive an un- 

wanted Selection. you may return rt at Club expense 
Personal service for your account -no computers 

used, 
To complete your Trial Membership, you need buy only 

lour additional monthly selections or alternates during the 

next 12 months. You may cancel your Membership any 
time after you purchase these four books 

All books- including the Introductory Offer -are fully 
returnable after 10 days if you're not completely satisfied 

All books are offered at low Member prices plus a small 
postage and handling charge Prepaid orders shipped 
postpaid 

Continuing Boats H you continue after this Trial Mem- 
bership. you will earn a Dividend Certdicate for every book 
you purchase Three Certificates. plus payment 01 the 

nominal sum of S1 99. entitles you to a valuable Book 

Dividend Of your choice which you may choose from a hat 

Ixonded Members 
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with a Trial 
Membership i r 

the Book Club 

that Saves yoiu 

25% to 75% on 

a wide select pan of 

electronics books 
with the literature published in your at eas of in- 

terest...and to save substantially whiles doing As 

part of your Trial Membership. you need - urchase as 

few as four books during the coming C TT onths. You 
would probably buy at least ris many 
anyway...without the savings offered ttnnugh Club 
Membership. 

To start your Membership on Chase attractive 
terms. simply fill out and mail the torpor today. You 
will receive the 3- volume Substitution ..Ibrary for 
IO -day inspection. YOU NEED SEND NO '4ONEY If 
you are not delighted. return them within 0 days and 
your Trial Membership will be cancelled ...thous cost 

or obligation. 
ELECTRONICS BOOK CLUB, Bleu Rides Sarno! Pa. 17214 

TYPICAL CLUE SELECTIONS land Listjawi pipi rt. 
Microprocessor Mlcroprognmmreg HandWea 59 )515 95- 
VHFUHF Fire Police Ham Scannera Senie Manual 

1, v,55 9b Modern Goes To Digital Logic S' `r SSW CO 

Radio schemalicbarvicing Manuals -3 Vn'ers is $26 85 

S9 95- Color TV Trouble Faabooa S9 9514.95-- CE Ws Handy- 

book 01 Simple Noble Protects 56 9513 bi- -Midterm Elec- 

tronics Math 5'" 9518 95- Electronic Music 21 c ówdebose 

f+ 9, 55 95 -laird Your Own Parkin' Re -el SB 95 

SS 9` Intro Io Medical Bedrooms 59 9516 Pb- 21 Simple 

Transistor Radios you Can lend S6 96ß3 96- 4a Radio U- 
nwed Class License Seedy Goats S8 9514.96 -los Wien Else 

*sacs Handbook S" 455795 -hatlal C9 Bibb Rehm 

SP 45 S5 95 -Radio Aarononry ter Me 651341aí' a '16 95 

I ELECTRONICS BOOK (I..IB 
Blue Ridge Summit, Pa., 17214 ' 

, 
, 
, 
1 
, 
, 
1 
, 
, 
, 
1 
, 

Please open my Trial Membership In ELEC- 

TRONICS BOOK CLUB and send Ely 3- volume 

Substition Library, invoicing me ter : my $1.99 
plus shipping. If not delighted, I nay return the 

books within 10 days and owe not*ns. and have 

my Trial Membership cancelled I agree to 

purchase at least four additional tla'ks during 
the next 12 months, after which nay cancel 

my Membership at any time. 

Kane 

Company 

Adder 

City 

Phate 

State z p 

(Valid him new Members only Foreign and Cana a id to' -IRE 107 

25 
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BENCH 
PERFORMANCE 

IN YOUR 

POCKET 

LIMITED TIME OFFER 
only $9900 

at participating Hickok 
distributors 

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

Simplified operation with 2 
matrix slide switches. 

Crystal controlled chroma 
and timing oscillators. 

RF adjustable Channels 2 -4. 
Powered by 2 standard 9v 

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

HICKOK 
the value innovator 
INSTRUMENTATION Si CONTROLS DIVISION 
THE HICKOK ELECTRICAL INSTRUMENT CO. 
10514 Dupont Avenue Cleveland, Ohio 44108 
(216) 541 -8060 TWX: 810- 421 -8286 
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EQUIPMENT REPORTS 
continued from page 24 

to 0.3% of the meter reading, or 3.33 volts. 
A 0- to 3 -volt scale reads the lower voltages. 

For example, to feed a 50 -mV signal to the 
input of a high -gain amplifier, just set the 
LEVEL control to 5 volts on the meter and 
depress the 40 -dB pushbutton. The output 
signal will be 5 X .01, or .050 volt (50 mV). 

The model SG -1272 output signal is fed to 
an internal 600 -ohm load. The meter reads the 
true voltage across this load; external loads 
can be used by pushing the LOAD /SELECTOR 
switch near the output jack. 

Three rows of 10- position pushbuttons, 
(0-90, 0-9 and 0-0.9) select the output 
frequency. At the bottom of the panel are four 
interlocked MULTIPLIER pushbuttons (marked 
X 1, X 10, X100 and X 1000). A desired 
frequency can be obtained by pushing the 
frequency selection pushbuttons and then the 
multiplier. For example, for a 1,000 -Hz fre- 
quency, press pushbuttons 90, 9 and 0.9 and 
the X10 multiplier; the result is 999.9 Hz, a 
close enough approximation. When the con- 
trols were set to the extreme upper limit of 100 
kHz, the frequency counter read 99.999 kHz, 
changing to 100000 periodically. This upper - 
limit reading was stable. 

To use the model SG -1272 as a contin- 
uously variable frequency generator, press all 
three "0" pushbuttons simultaneously. The 
output frequency can now be controlled by the 
VARIABLE FREQUENCY control (on the panel 
near the LEVEL control) together with the 
multiplier switches. 

The oscillator circuit used in the model SG- 
1272 is a Wien- bridge type. The precision - 
frequency selection is made possible by using 
extremely high- precision IC resistor packs. 
One resistor pack is used with each selector - 
switch deck, along with 1% capacitors. 

A special output jack on the rear panel feeds 
external sync to a scope, and provides a sample 
of the output frequency for triggering. 

The circuit is powered by a transformer - 
isolated, dual -voltage DC supply. A slide 
switch on the rear panel sets the transformer 
primary for either a 120 -volt or a 240 -volt 
input. The -24- and +24 -volt DC supplies 
are tightly controlled by separate IC voltage 
regulators. The oscillator frequency is sta- 
bilized by heavy negative feedback. 

The model SG -1272 comes in a metal and 
plastic cabinet, with handles that also protect 
the controls. All controls are conveniently 
placed for easy operation. R -E 

B &K Model 530 
Semiconductor 
Tester 

THE B &K DIVISION OF DYNASCAN HAS BEEN 
making semiconductor testers for some time, 
using their "Dynapeak" circuit. The top of the 
line, model 530, the latest and most elaborate, 
uses the basic Dynapeak transistor test system. 
It locates base connections and identifies 
them, at the same time testing the transistor 
for type and quality. All this is done by moving 
the six -position test switch through all posi- 
tions. 

The device under test can be plugged into a 
socket on the panel, or hooked up to three 
color -coded test leads with clips. Once it's 
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hooked up, all tests except F, may be made by 
moving switches. The dual LED indicators tell 
whether it is PNP or NPN, and good. For in- 
circuit testing, an audible beep is heard when 
you hit the right switch position. This can be 
turned off if not needed. 

Beside the clips, a special probe, FP -5 
Dynaflex, may be used for on- the -board tests, 
especially if the transistors are identified in 
any way. Once again, all you have to do is 
make contact to each transistor terminal. The 
FP -5 has three color- coded, very sharp ball - 
joint pins, that are spring -loaded. Push them 
onto the transistor connections with one hand, 
and move the switch with the other. You don't 
have to look up if you're using the beeper. 
When you hit the right connections, the little 
window on the panel by the switch shows 
which color lead is on each element. 

The model 530 indicates whether a device is 
a bipolar transistor or an FET, in- or out -of- 
circuit. The typical bipolar transistor will 
given an indication in either HI or LO drive, in 
switch two positions. In LO drive, only one 
position will give an indication. (Most bipolar 
transistors will show a small gain with emitter 
and collector reversed.) However, FET's will 
show good in two test positions having the 
same base color (FET gate) because practi- 
cally all junction FET's are symmetrical. The 
Dynapeak system uses two "Drive" positions: 
One HI and one LO. In HI, enough drive is 
available to turn on transistors in- circuit with 
more than 10 -ohm shunt resistance. The drive 
voltage is applied with a 3% duty cycle, so that 
you cannot damage a transistor by excessive 
conduction. 

With the transistor hooked up and identi- 
fied, out -of- circuit, you can make a great 
many tests by switching. You can read all 
kinds of breakdown voltages and leakage cur- 
rents: BVcES. ICES, BVCBO, ICEO, BVECS.'ECs, 
BVECO,'ECO, BVEBO and IEBO. Simply set the 
switches as described in the instruction manu- 
al. Leakage is read on a meter with a special 
nonlinear scale: It starts out at 10 microamps 
per division, and ends with a full -scale reading 
of 5 mA. The beta or g,,, can be read on dual 
HI -LO scales below. 

Beta readings can be made for comparison, 
for example, a direct -coupled driver transistor 
in an audio output stage. You can take the one 
out of the working channel and read its beta, 
then select a replacement with the same beta. 
A mismatched driver transistor can honk up 
the bias on an output transistor and cause 
trouble. 

For working with VHF or UHF stages, the 
model 530 provides a separate test for F, the 
gain- bandwidth product. A direct reading is 
obtained of the actual F which is the maxi- 
mum frequency this transistor will amplify. 
Three ranges are used: 0 -100 MHz, 0 -500 

continued on page 32 
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How many things 
can you find on this page 
that start with Sylvania tabs? 

You won't have to look very hard. Almost everything 
you see can come from saving address tabs 

from Sylvania receiving tube cartons and 
labels from picture tubes. 
The new "Keep Tabs on Sylvania" awards 

program is now under way, and this year it's even easier 
to build up a high score. You get a bonus of 50 extra 

tabs for each Color Bright 85 ®picture -tube 
serial number label and 10 extra tabs for 

every label from other Sylvania color tubes. Pick up y " r 

Award Catalog and special tab -saver 
envelope at your local Sylvania distrib-itor 
and start collecting your tabs, now. 

Put your tabs and award order four, in 
the mail by Nov 30, 1977 and you'll be able 

to find a lot of the things 
in the picture right in your 
own backyard. c SYLVANIA 
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they're 
here! 

the new HEATHKIT®Computers... 
plus exciting new kits for fall: 

G D -1186 
Digital 
Scale Kit 

AD -1304 Active 
Audio Processor Kit $19995 

10 -4555 Single -Trace 
Experimenter 
Oscilloscope Kit 

$29995 

IM -5225 Deluxe 
FET Multimeter Kit 

$119" 

The new Heathkit Fall catalog has a lineup of new prod- 
ucts for just about every interest. Along with our complete 
line of personal computer systems and accessories, you'll 
find interesting and useful products for your home, your 
hi -fi system, your test or hobby bench. Learn more about 
these exciting new kits YOU can build - send for your 
FREE Heathkit catalog today! 
NEW H8 8 -Bit Computer. The 8080A based machine with 
the "intelligent" front panel. 9 -digit readout and keypad 
entry make it one of the easiest -to -use personal computers 
available today! 
NEW H11 16 -bit Computer. Heath, world leader in kit form 
products, and Digital Equipment Corporation, world leader 
in minicomputers, combine to bring you the ONLY 16 -bit 
personal computer priced within reach of the general 
public. Based on the powerful LSI -11. 

NEW H9 CRT Terminal. General -purpose peripheral for 
use with the H8 or H11 or others. Has long and short -form 
display, 80- character lines, full ASCII keyboard, auto - 
scrolling, plot mode and more. An excellent terminal value. 
NEW H10 Paper Tape Reader /Punch. Paper tape mass 
storage peripheral for use with the H8 or H11. Features 
totally independent punch and reader; a copy mode for 
fast, easy tape duplication; precision machined punch 
block for accurate, consistent punching. 
NEW GD -1186 Digital Electronic Scale. Tells you your 
weight (up to 300 lbs.) in big, bright, easy -to -read digits. 
Reads out to 2 /10ths of a pound with far more precision 
than conventional dial scales. Extra cable lets you mount 
the readout at eye level. 

NEW AD -1304 Active Audio Processor. Minimizes back- 
ground noise from records or broadcast sources. Also adds 
7 dB dynamic range to your hi -fi system. Provides greatly 
enhanced sound reproduction. 
NEW 10 -4555 Single -Trace Oscilloscope. A bright, easy - 
to -read scope ideal for radio -TV servicing, design experi- 
ments, general -purpose troubleshooting. Has super- bright 
trace, easy to operate controls, TV trigger switch, lots more. 
NEW 1M -5225 deluxe FET Multimeter. Quality general -pur- 
pose tester measures AC and DC volts, AC and DC current 
and resistance. Checks semiconductors in or out -of- circuit 
too! Has pushbutton function switches, full overload pro- 
tection, easy -to -read meter with color -coded scales. 
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Nt 
8 -Bit 

Computer Kit 

$37500 

ALSO AVAILABI E: 

The famous LA36 DEC 
Writer Il Keyboard Print- 
er Terminal at a sensa- 
tional low price. 

$14,95 

sansr:srr ® 

16 -Bit 
Computer Kit 

$129500 

113 
CRT 

Terminal Kit 

$53000 

liWrUMW fAALI. PW/ia11.011 u'rrsII,eOMvMOW 
u a+ uas r alma ue P.t ow Woman . N./ *MOM 
hIL aaw er ate WIN 
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IF 
tilo 
Paper Tape 
Reader /Punch Kit 

$35000 
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... _ - Address 

' o 

1 o I. _ 
City State Zip In 

;ru in- . 1 
1 

All prices net FOB, Benton Harbor, Michigan. , II 
._ . CP -130 Prices and specifications subject to change without rotr.e. 

- J Lal -- tall-tl-- almm.liimmll v 
31 

New Heathkit catalog describing 
nearly 400 fun -to- build, money- 
saving electronic kits, plus a 

variety of Heath -recommended 
top -value assembled products. 
Send for your FREE copy. 
Use card or coupon today! 
Heath Company, Dept. 020 -340 
Benton Harbor, Michigan 49022 

HEATH 

ScMumtberger 
Heath Company, Dept. 020 -340 
Benton Harbor, Michigan 49022 

Please send me my FREE Heathkit Catalog. 
I am Oct on your mailing list. 
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EQUIPMENT REPORTS 
continued from page 26 

MHz and 0 -1500 MHz. The test actually 
feeds an RF signal into the transistor and then 
reads its current gain on the meter; three oscil- 
lators are used, at 1.0, 10.0 and 30.0 MHz. 
The device under test is plugged into one of 
two sockets on the F, test panel. If it has a non- 
standard base, a little plug -in adaptor with 
three tiny clips can connect any type. Most 
transistors will show a reading on two of the 
scales. Use the highest reading, but don't take 
a reading below about "I0" on any of them, 
for maximum accuracy. For example, a tran- 
sistor with an F, of 500 MHz will show a 

reading on both the 0 -500 MHz and 0 -1500 
MHz scales. 

The instruction manual discusses in detail 
the instrument's operation and circuitry. Full 
maintenance and calibration test procedures 
are given. A complete Appendix, with a glos- 
sary of transistor terminology, as well as a 
two -page list of transistor and semiconductor 
symbols, is in the back of the book. 

The model 530 is housed in a neat "lay 
down" type case. The panel is well designed; 
all controls and switches are easy to get at and 
use. All identification, leakage and beta tests 
are on the right side, with the F, test on the left 
by itself. 

We gave it a good workout on some units we 
had, including a transistor remote control 
receiver panel that had been zapped by light- 

sound 
customizer 

Only those who customize know 
that feeling of special satisfaction 
you get when the job is done. But 
when it comes to car stereo sys- 
tems, the job is usually left half 
done. 

Because no matter how elaborate 
your electronic system, it must be 
complemented with the best in 

speakers. And they are Kriket® 
Series 600013 car stereo speak- 
ers. 

Only Kriket® speakers have 
sound baffles that deliver true 
stereo separation comparable to 
home speakers valued at hundreds 
of dollars. If you listen to a Kriket® 
speaker, you'll buy it. 

a s1 Kriket Acoustic Fiber Sound Systems, Inc. 
© Indianapolis, Indiana 

All afsa/Kriket® products are manufactured in the U.S.A. 
Copyright 1977, Accoustic Fiber Sound Systems, Inc. 

ning. The model 530 picked out the bad tran- 
sistors very quickly, out of a large number. We 
checked all the numerous transistors very 
quickly using the FP -5 probe. We consider this 
tester useful for any kind of work involving 
semiconductors. R -E 

Lunar Electronics DX -555 
Signal Generator/ 
Frequency Counter 

CIRCLE 92 ON FREE INFORMATION CARD 
LUNAR ELECTRONICS, BOX 82183, SAN DIEGO, CA 
92138, has developed a compact little combi- 
nation instrument, the Model DX -555 fre- 
quency counter and RF signal generator. 

The model DX55 signal generator has no 
dial; it uses the frequency- counter readout. 
Therefore, the generator can be accurately 
tuned to any desired frequency. It covers a 
range from 440 kHz to 30 MHz in three 
ranges -0.44 -1.7, 1.7 -7.0 and 7.0-30 MHz. 
It is tuned by a main tuning knob and a sepa- 
rate fine -tuning control marked SPREAD ac- 
curately determines the signal output. The RF 
output can be modulated by an internal 600 - 
Hz audio tone, which is controlled by a front - 
panel switch. 

The frequency counter has a range from 10 
Hz to 30 MHz. A built -in prescaler expands 
the range to slightly more than 220 MHz. A 
rocker switch on the back panel marked vF/ 
VHF controls the prescaler. A 5 -digit LED 
display reads in kHz or MHz and is controlled 
by the front -panel slide switch. By adjusting 
the frequency with the selector switch in the 
kHz position and then switching to MHz, an 
extra digit can be gained. Simply move the left 
digit one position off the screen. This provides 
one more digit for accurate setup or readout. 

The counter accuracy was checked against 
WWV. The signal -generator frequencies were 
then checked against the same standard. Both 
results came out very well, even when we set 
the generator to 1.0 MHz and beat the 10th 
harmonic against the 10.0 -MHz WWV signal. 
The counter input jack is on the front panel 
and a shielded cable is provided. The signal - 
generator output jack is on the back panel. A 
short test lead and plug are also provided for 
this. 

The model DX -555 is AC- powered and the 
line is fused for protection. The DC power 
supply uses a full -wave bridge rectifier and is 
regulated by a solid -state voltage -regulator 
circuit. A I0 -MHz crystal -controlled oscil- 
lator provides the clock signals for the digital 
circuitry. Provisions are made for zeroing the 
frequency counter against WWV if recalibra- 
tion is necessary. 

Standard 7400 -series IC's are used in the 
dividers, buffers, oscillator stages, etc., and 
two FET's are used in the RF oscillator. 

The model DX -55 is a compact little instru- 
ment that should be very useful in CB, Ham 
radio, two -way radio and many other applica- 

R -E tions. 

www.americanradiohistory.com

www.americanradiohistory.com


287 341 

STANDARD 
HANDBOOK OF 

ENGINEERING 
CALCULATIONS 

by T. G. Hicks 

Pub. price, $24.95 

Club price, $17.95 

286/051 

OPTOELEC- 

TRONIC APPLI- 
CATIONS 
MANUAL 

by Hewlett - 
Packard 

Pub. price, $19.25 
Club price, $14.50 

404/453 

GUIDEBOOK OF 

ELECTRONIC 
CIRCUITS 

by J. Markus 

Pub. price, $29.51 

Club price, $21.56. 

423/156 

INTEGRATED 

ELECTRONICS: 
Analog Digital 
Circuits and 
Systems 

by J. Millman 
& C. Halkias 
Pub. price, $22.50 
Club price, $15.95 

617/97X 

HANDBOOK OF 

OPERATIONAL 
AMPLIFIER CIR- 

CUIT DESIGN 

by D. E. Stout 
& M. Kaufman 
Pub. price, $29.65 
Club price, $17.50 

715/70X 
FUNCTION CIR- 

CUITS: 
Design and 
Applications 

by Y. J. Wong 
& W. E. Ott 

Pub, price, $18.50 

Club price, $14.00 

Introductory offer 
to new members of the 

ELECTRONICS AND CONTROL 

ENGINEERS' BOOK CLUB 

any one 
of these great 

professional books 

for 

Special $1.89 bonus book comes to you 
with your first club selection 

162/468 

INTEGRATED 
CIRCUITS AND 
SEMICONDUCTOR 
DEVICES: 
Theory and 
Application, 2/e 
by G. J. Deboo 
& C. N. Burrous 

Pub. price, $16,95 
Club price, $12.95 

360936 
PROFESSIONAL 
ENGINEERS' 
EXAMINATION 
QUESTIONS AND 

ANSWERS 
by W. S. 
LaLonde & 
W. J. Stack - 
Staikidis 
Pub. price, $16.50 
Club price, $13.75 

398.61 
DIGITA . 

COMPLU 
ELECTRONICS 

by A. F. Ilalvino 
Pub. price. $13.95 
Club pace, $10.95 

191/711 

MICRU- 
PROCE SIRS 

by Ele:t Dnics 
Magazin 
Pub. price $13.50 
Club pr ce $10.95 

209'73'1 

STAN1014: 
HANDEOCK FOR 

ELEC-I'ICAL 
ENGIN :E'S, 
10 /e 
by J. G. ink & 
J. M. a;al roll 

Pub. price, $44.50 
Club pulce, $28.50 

209/8C4 

ELECTION ICS 

ENGINEETtS' 

HAN[IE',OIIK 

by D. 3. Fink 

Pub. mince, $42.50 
Club prit:, $32.50 

238/9:y 
DESIG I 1 WITH 
OPERATI NAL 

AMPLI FI: LS 

by J. (T. 3raeme 

Pub. pirici. $17.50 
Club pria $13.50 

637/5:9 
DIGITI L NTE. 

GRATE) IR- 

CUITS IL°ID 

OPERATL:INAL- 
AMPLIFI: R, AND 

OPTCILE:- 
TRONIC :IR- 
CUIT GC 'GN 

by Te 
Instrunll its 
Pub. p-ia.. $16.50 
Club pic , $12.50 

save time and money by joining the 

ELECTRONICS AND 
CONTROL ENGINEERS' 
BOOK CLUB 
were is a professional book club designed to meet your on- the -job engineering 

needs by providing practical books in your field on a regular basis at below 
publisher prices. If you're missing out on important technical literature -if today's 
high cost of reading curbs the growth of your library- here's the solution to your 
problem. 

The Electronics and Control Engineers' Book Club was organized for you, to 
provide an economical reading program that cannot fail to be of value. Admin- 
istered by the McGraw -Hill Book Company, all books are chosen by qualified 
editors and consultants. Their understanding of the standards and values of the 
literature in your field guarantees the appropriateness of the selections. 

How the club operates: Every month you receive free of charge The Electronics 
and Control Engineers' Book Club Bulletin. This announces and describes the 
Club's featured book of the month as wel, as alternate selections available at 
special members' prices. If you want to examine the Club's feature of the month, 
you do nothing. If you prefer one of the alternate selections -or if you want no 
book at all -you notify the Club by returning the card enclosed with each Bulletin. 

As a Club member, you agree only to the purchase of four books (including 
your first selection) over a two -year period. Considering the many books pub- 
lished annually, there will surely be at least four you would want to own anyway. 
By joining the Club, you save both money and the trouble of searching for the 
best books. 

r- -- MAIL THIS COUPON TODAY -- 
ELECTRONICS AND CONTROL ENGINEERS' BOOK CLUB 

P.O. Box 582, Princeton Road, Hightstown, New Jersey 08520 

Please enroll me as a member and send me the two books istir '.d. I am 

to receive the bonus book at the introductory price of $1.99 plus ny st selec- 

tion, plus lax, postage and handling. If not completely satisfied, I sy return 

the books within 10 days and request that my membership be ca ':cited. II 

I keep the books, I agree to take a minimum of three additional ',mks during 

the next two years at special Club prices (guaranteed 15% dues n(, often 

more). I will receive the Club Bulletin 12 times a year. If I wart ' examine 
the featured selection, I need take no action. It will be shipped .mt matically. 
lI, however, 1 want an alternate selection -or no book at all -1 sir ply notify 
the Club by returning the convenient card always enclosed. I w I s says have 

a minimum of ten days in which to return the card and you will :, lit my ac- 

count fully, including postage, it this is not the case. Members lí, I the Club 

Is continuous but cancellable by me at any time alter the four-boce purchase 
requirement has been filled. This order subject to acceptance er McGraw -Hill. 

Orders from outside the continental U.S. must be prepaid. All prices subject to 

change without notice. Offer good for new members only. 

Write Code It of $1.89 bonus Write Code #t c' 
btiok selection here first selection 1= 

NAME 

ADDRESS 

CITY 

STATE ZIP 

EXTRA SAVINGS: Remit in full with your order, plus any los d sl,,1e 

tax, and McGraw -Hill will pay all postage and handling chant _ E33330 
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IF YOU'RE WAITING FOR 
SOLDERLESS BREADBOARDS TO BE 

FASTER, EASIER, MORE 
VERSATILE AND LOWER-PRICED... 

Incredibly inexpensive. EXPERIMENTOR 
solderless'sockets begin at S5.50* 
(S4.00* for the 40 tie -point quad bus strip). 
A spool of'solder costs more. 

Microprocessors and other complex 
circuits are easy to develop. EXPER- 
IMENTOR quad bus strips give you 4, 8 
or 16 buses to simplify your breadboards. 

Infinitely flexible. Circuits can go in 
any direction, up to any size. All EXPER- 
IMENTOR sockets feature positive inter- 
locking connectors that snap together. 
Horizontally and /or vertically. And un- 
snap to change a circuit whenever you 
wish. 

Easy Mounting. Use 4 -40 screws from 
the front or 6 -32 self- tapping screws 
from the rear. Insulated backing lets 
you mount on any surface. 

Mix and match. Use large and small chips 
in the same circuit without problems. 
There are two sizes of EXPERIMENTOR 
sockets with 0.3" and 0.6" centers. 

Full fan -out. A CSC exclusive. The only 
solderless breadboard sockets with 
full fan -out capabilities for micro- 
processors and other larger (0.6 ") DIP's. 

EXPERIMENTOR QUAD BUS ""' "" STRIP.$4.00 * Four 40 -point /bus strips. 3/8 x 6 x 3/4". 

EXPERIMENTOR 350. $5.50'46 
point terminals plus two 20 -point bus 
strips. 0.3 "centers; 3/8 x 31/2 x 211. 

EXPERIMENTOR 650. $6.25'46 f ive- 
point terminals plus two 20 -point bus 
strips. 0.6" centers; 3/e X 31/2 x 21/4". 

s01. w ION R3w i 

Designated tie -points. Sim- 
plify translation from bread- 
board to PC- boards or wiring 
tables. 

EXPERIMENTOR 600. 
$1 0.95* 94 five -point termi- 
nals plus two 40 -point bus 
strips. 0.611 centers; 3/5 x 6 x 
21/411. 

Accepts all standard components. 
EXPERIMENTOR sockets conform to an 0.111 
grid and are DIP compatible. Also accept 
IC's, transistors, diodes, LED's, resistors, 
capacitors, transformers, pots, etc. 

Easy hookup. Components push in and pull 
out instantly. Use #22 -30 solid AWG 
wire for jumpers. 

Rugged, dependable construction. 
Sockets are constructed from abrasion 
resistant materials and withstand 100 °C. 
Each one features non -corrosive 
nickel -silver contacts. 

EXPERIMENTOR 300. $9.95094 five - 
point terminals plus two 40 -point bus 
strips. 0.311 centers; 3/e x 6 x 2". 

WHAT ARE YOU WAITING FOR? 
Discover today how solderless breadboarding can save time and money on every circuit you build. Get 

acquainted with EXPERIMENTORTM socketst and how they simplify circuit design, assembly and testing. 
Eliminate the hassles and component damage of soldering. No special hardware or jumper cables 

required, either. And the price is so low, it's hard to believe. 
See your CSC dealer today. Or call 203 -624 -3103 (East Coast) or 415 -421 -8872 (West 

Coast) for the name of your local stocking distributor and a full -line catalog. 
CONTINENTAL SPECIALTIES CORPORATION CSC 

44 Kendall Street, Box 1942, New Haven. CT 06509 
203 -624 -3103 TWX 710 -465 -1227 

West Coast 351 California St., San Francisco, CA 94104 
415- 421 -8872 TWX 910- 372 -7992 

MEXICO: ELPRO, S.A., Mexico City 5- 23 -30 -04 
CANADA. Len Finkler Ltd , Ontario 

t U.S Patent No. 0235.554 
Manufacturer's recommended resale. 

c 1977, Continental Specialties Corporation 
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Digital 
Clock Kits 
For Your Car 
IN THE AUGUST AND SEPTEMBER 1976 ISSUES OF RADIO- ELECTRON- 

ICS, we reviewed in detail over 30 digital electronic clock kits. 

Only three were designed for car use, and one of those is no 

longer available. Since then a number of manufacturers have 

turned their attention to the huge untapped market of cars, 

vans, mobile homes, trailers and even airplanes, since standard 
electromechanical automobile clocks have the reputation of 
being notoriously poor timekeepers, and often fail long before 

the useful life of the vehicle. 
In the last two years, electromechanical digital clocks have 

been available as optional equipment on some new cars. It's a 

little too soon to tell what their long -term accuracy and life span 

will be. This much is evident: They mostly have small quarter - 
inch -high digits, and need to be illuminated at night. 

But look at the features electronic (as opposed to electrome- 
chanical) car clocks can offer: (I) large digits (up to 0.5 inch 
high); (2) self -illumination; (3) display of seconds, month and 

date; (4) reminder alarm; (5) elapsed -time readout; (6) no 

moving parts that wear out or need lubrication; (7) accuracy of 
better than I minute per month; (8) simple time -setting with 
switches, usually to the second; (9) easy installation above or 
below the dashboard of an existing car-or even in the dash- 
board! (Not all these features are available in all electronic 
clocks, but most have practically all of them.) 

The Comparison Chart shows the various features and char- 
acteristics of each clock, as well as the suggested kit or assem- 

bled price. Although kit prices are usually stable, check with the 
manufacturer or distributor for their possible minimum order, 
latest price, sales tax and shipping /handling charges. 

Clocks for mobile use 
Some clocks being offered in kit form are simply warmed - 

over I l 7-VAC designs originally intended for in -home use but 

APPLIED MARNETING VC -502 in 
dash- mourrtir g. 

APFL ED MARKETING L( -1)1 with 
CS -95 desk stand. 

i i 
APPLIED MARKETING LC -101. AIPPLI,ED MARKETING Dl;.11 has 
LCD readout visible in sunlight. red oe green LED's. 

THE AUDI!OVOX LE'D -76 is the 
smallest cf the cased units. 1HE AUDIO lOX IN ITS CA';E. 

www.americanradiohistory.com

www.americanradiohistory.com


z 
< 

E 
m 
o 

LL 

m 

C 

¢ ó 

W 

ñ 

c¢i 

_ oá _ 
Y 

>G!n 

r3ó 
w 
3'wó 
ÚO ¿ - 

°° 
=U 

c»g 

¢ 
óá 
ww 
- 

áÉ 
>w ú¢r 

mo 

Fá¢ó °_ 

oÿ 

OE 
ñ=.°n 

- 

w°° 
_w 

_ó 
¢Ne. 

z 

ws 

Ei 
ui 

icm¢i Y 
W..3,i 

F n¢ 
S!> 
=¢_ wgu 

zó ¢ 
jz 

~° 
w 

íiá 
¢iá 

o 
x 

zaá 
¢gg g¢m 

w 

á,am 

gcz°ai 

áÿú 
fó -z 

z> -w 
Wéo 
Hg 

4 
áo 

óÿ 

zw 

z,a 

LLi 
ú,°.,~ 

^'WF 
S=w 
ú,vá 
4=aa 

ó 

- 

xo 

3ÿi 
mWgn 

o 
Sr, 4 

á.w.á 

,m., 
°`V 

ááz 
iJ LLO 

ó>w 
óg N' 

R'á i ° 
¢ 

z3 

ócó 
vxiX'i 

ÚWó 
.m 

áiá 

ax 
-? aou _ 

wo 

x 
r 

°cxi 

cw.,s 

¢ 

ár 
4z 
ó0 
ós 

có 

< ó ww W 
gz F? 

om 

ó° 

c?o 

3r4i, óm 
wá 

ci 
w~ 

m » 
¢iÚÚ 

- is 

ww,é 

c°a= °` á¢ow 
zó 

miWÒ 

4z=ÿ - 
hómm 
Úór¡? 
33:ñ 

ów 

ÿÓ 

w á 

mW _-w 
umá 

ÿ 

o 

w 

c4a8 vi 

w ° 
ff 

rz 

ó> wg 

¢°w 
ow Ó°1-3 i 
Ei 

o 
wá 

po 
gá .o 

m 

3 

`,1",',,, 

àWF m 

áYC 
óg 

uca 

m 

ó 

c4ag 

áw 

á 
i4 
ax 

(SHH) 31NI1 A181A13SS11 
31VWIXOtlddV = 

e - ^ m = ^ ^' ^' 

SN01L10tliSN1 
A1SW3SSV ° 

.'2, 
>$ 

c° 
>o 

m 

á a 

i. 

X 
w 

m 

á 
m 

á 
m 

á 
> m mo 
>d °°o 0 0 >o 

c ó 
>,$ 

° 
S 

czi P: z 

H91H 

d330 ti E m e m e -, _ r, o 

301M 
m 

,,, E. r _ r 

rv° 

_ < m < < 
w 

° M e d e 

_ ,v _ , _ . ,°e _ _ _ _ _ 

2 
L 

z w 0 
t/ 

cc 
Q 

1VItl31VW 

g 

¢ 

¢ J 
0 

z> 

z 

< 

i 
É 
a 
f 

12 

ti 
d 

¢ 
~ g 

U ;-=' 

n J 
°Y 

i 
ti á4 

< 
4 

qq 

i 
" U 

f, a 

tl0100 

- 
Y 

Q°ó .,,,g o 
Y 
á 

m m 

i 
-i63 

Y 

o 
c 
o 

> 
s c 

o 

8 
ca á áÿ 

'1-it 

4 

al zi s°n áf á3 51 á3 
, 

á 

zi li zÉ zÉ 

á 

zi 

á 

1'1 s 

¢ F Ñ dOVB A113.1.1.1,9 

03X31dI11OW 

O WHIM 
0 -J U 

OC 

Q U 
() 

Z 

Úw 

LU á 

w 5 

03NIV13tl 3411111V3tl 

3W11 033013 

tlV0N31V0 0 

SON003S 0 a 
1VWtlOdtl00HbZtl0ZI - _ _ g, 

ry tl01V01ONIWd/WV 

SS3N1H91tl8'01OV 

(S1N0103 o 

NO3N 39NVtl0 

- 

Jw 

1N33S3210011 

031 03I 

1N0 1H913N11O10 

511910 d0 8381NON a < < o e e e e e < m e e m e o w e m e 

¢Ñ (0318W3SStl) 
im 

m 

?r 

- 
« _ 

$W ^ 
R e 

^ m 
kg 

_ 
m 

- 
93 

,., 

- ,.,- 
nn 

- 
gm 

,,,- 
3m 

° 

*¢ au 

c 

°¢ Ú 
~-]Ú 

FY 
Si= 

w` Qi 

¢ 
F,F 

gQÓ 
# 

m 

fgc.a 

owca 

°uQ 
# 

_F 
- 

°°Y 4u 
° 

úf 
,~iQ 
# 

o 
ó_w 
w Ç°- 
# ° 

m H 
PC °¢ 

4O Y 
No 
F-ca á oáw 
# 

og 

YQ m°= 
óc,o 3g 
»¢ ¢ x 
# ¢ 

H 

r4 
cu 
f°- 

¢ 

4 
# 

o 
óc+ f 
* 

p 
c%. 

# 

° ém 
IiÉá 
# 

ëmá 
^ui 
# 

0 

G 

mw 
tm^iSC¢i Sl3U0WNStlNNO 

o 
° 

LEI. 4ó 
¢ ó 

- ta 

4°mó 

mxm 

'4sá 

wa 

i 

4Nx 

~ç 

° 
máá 

i$ -'ó 

'2'1 

' ró z 
ñÿ4 

NI 

s 
Vi 

'Jg 
°dm 

';'4', w 
~3á 

u= 

ó 
o 
_ 

zy 

áyWM ç,ám 

ú¢ó 
2 
óg¢ 

á'éá 

é 

>z 

Cá ° xz 
x? 

>á 
z¢ 
°U óvi 

m?á 

$°,¢n 

Y{ -Fm 

¢fe ° 
-,c,m 

° 
r úóî 
i°m^+ vÚÚ 

gó 
óz 
wJ 

zwu 

-w,ñi., zNá 

ñ 
m 

ú 

° Z 
nW 

z°mÿ 

C 

ó 
OJ Ó i S 

www.americanradiohistory.com

www.americanradiohistory.com


 ic°n 

¢ 
z 

x 
ó: 

m° a.., 

.f. 

x 
ó 

m 

w¢ 

aV 

_ 
a cw" "° 

° ó< 

p 
'Zm 

mó 

- 

g w 

i 
LL 

a 
f 
_ w 

z 
2 L., 

a 

óP 

t; ° 
iio » >° 

¢ 
LL 

¢ 

- 
1'2 

ti a á 

22- 

m 

F °ÿ 
d `Oa 

á 
d 

a 
m 

¢°á 
má3 

c ° a 
w¢ 
m 

a 
° ° 

<o Ef á 2f 
pr.' 
2E f 

. 

- - 

_ >r 

- g 
a 

ii 
x 

fo 

: < 

,_°a¢ gá ° 
éd.aA 

- 

~,., 
WSw 
Wxri. °i 
¢is 

- 
- éx° 

,air°íó 

° 
,i,i .- w ' 

wd° 

` 
á-z 
srr 

ó3 
ÿz 

d 

ó 
c 
e 
E 

Y 
u 

® 
a 
O 
LL 

e 
L- easy-to-read display. 

BULLET MK -03, PARTS LAYOUT. 

BULLET MK -05 MINI -MOBIL. 

CC & SS INC., PARTS. 

CC & SS INC. DISPLAY BOARD. 

FAIRCHILD FTK0106. Panel 
switches set time and calendar. 

HEATH GC -1093 CHASSIS VIEW. 

THE HEATH GC -1093 has a bright, 

modified to allow them to operate in a cat: other 
designs have been created from scratcll expressly 
for mobile use. Tonitron even offers some models 
with built -in FM, CB or weather radio converters. 
For a digital clock to work in a car, certain 
requirements must be met that are diffe-ent from 
those for home clocks: It must be capable of opera- 
tion from approximately I1 to 14 VDC and it 
cannot depend on the 60 -Hz home power f equen- 
cy for timekeeping. 

The display should have sufficient cont ast for 
daytime visibility, but not be so bright that it 
distracts the driver at night. Also, the display 
should be disabled when the car is net it use to 
conserve power and not attract the at: er,tion of 
potential thieves. The clock must cope with car 
voltage transients without false triggering or part 
destruction; and it must be capable of reasonably 
accurate timekeeping through a broad rtnge of 
temperature and humidity extremes whi e °xposed 
to jarring and vibration -a hostile envirennent for 

any electronic circuit. It should be small, attractive 
and easy to install. Finally, it must be competi- 
tively priced, and if a kit, it should be ca )able of 
assembly by nonskilled builders. 

Making time 
Timekeeping is handled by some form of oscil- 

lator countdown circuit. In most of Lh': clocks 
reviewed in this article, the circuit consists of a 

3.58 -MHz quartz crystal and an MM5369 17- 

stage oscillator /divider integrated circuit. Some 
designs use other IC's, and one uses a ceramic 
resonator instead of a quartz crystal. Almost all 
the clocks have some means of trimming the 
frequency for perfect accuracy at a p articular 
temperature. However, even though temperature- 
compensating capacitors are used in an attempt to 
stabilize the oscillator frequency, there s )ound to 

be some "drift" due to temperature change and 
crystal aging. 

Assembled units are "calibrated" (fr.;quency- 
adjusted) at the factory. If you build on : from a 

kit, a frequency counter makes adjustment a 

simple, easy operation, since most clock circuits 
have a test point just for that purpose. If :'ou don't 
have a frequency counter, you'll have to substitute 
patience for perhaps several days-de oe iding on 

how fanatic you want to be about accurac ,! Unfor- 
tunately, despite the attractive feature of lot being 
subject to power interruptions, as AC cl ocks are, 
the long -term accuracy of oscillator -bases clocks is 

poor compared to AC clocks. That's the way the 
cookie crumbles! 

Displays 
Designers vary considerably in their se ection of 

displays. By far the most popular readoit- -but not 
necessarily the best -are the red light- emitting 
diode (LED) seven -segment digits, vi rying in 

height from .15 inch (magnified) to 0 5 inch. They 
are used in all but four of the clock:, c.escribed. 
These can be made really bright if they ar run hot. 
Of course, this shortens their life and increases 
power consumption. But even bright rc:d LED's 
wash out considerably in daylight, and can't be 

seen at all in direct sunlight. 
The orange -neon (gas discharge) displi y used by 

Heath in their model GC -1093 has high visibility, 
due both to size and color, but requires an inter- 
nally generated high voltage. The Applied Market- 
ing LC -100 series has large liquid Drys tal digits 
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ASSEMBLED VIEW 

INSTRUMENT 
TOP HALF 

CASE 
ALL PIECES 
TEXTURED 

CLEAR-SEE THRU \ ' REU TINTED LENS 

I 

INSTRUMENT 
BASE 

BOTTOM HALF 

FIG. 1 -THE GRAY PLASTIC CASE used with many of the clocks 
described here is built up of four pieces. 
that can be read in direct sunlight, or backlighted for night 
viewing. The display that appears to be the choice of the Detroit 
car -makers for future models is the blue -green fluorescent 
display, used in the National model MA -1003 car clock 
module. This display is also used in the CC & SS, Inc. model 
CC -6A, the Applied Marketing models VC-501 and VC -502 
and the Xantech. Although the actual digits are only 0.3 inch 
high, Xantech uses a curved lens to increase the apparent 
height. These fluorescent displays are clear and sharp even in a 
high ambient lighting situation -but direct sunlight still wipes 
them out. The CC & SS, Inc. display is recessed behind a green 
lens in an instrument case for high visibility and to avoid direct 
sunlight. 

Many of the clocks have all the digits in a single display - 
others use individual digits. The JBS Mod -U -Clock has no 
digits -you supply your own -so you can use different colors, 
such as red for hours, green for minutes and yellow or orange 
for seconds! 

To achieve proper contrast with the ambient lighting (since it 
is contrast that makes the digits visible, not just brightness), 
photocells or phototransistors are used in some clocks to dim the 
display brightness automatically as the surrounding light is 
reduced. Liquid crystal displays, which reflect existing light, by 
their nature maintain good contrast in all lighting, but require 
backlighting in darkness. Colons are used to separate digit 
groups visually on many displays. They are either on constantly, 
or blink at a 1- or 2- second rate. 

Some of the kits can be built to display either a 12- or a 24- 
hour format. Most read seconds continually, or seconds can be 
read by operating a switch. The Heath model 01 -1154 Aircraft 
Clock /Timer has a separate four -digit display for Greenwich 

Mean Time (GMT or "Zulu" time), used for navigational 
purposes. Several clocks advertise an elapsed -time feature, but 
be careful! Both Heath clocks, the Bullet model MK -03 and the 
Optoelectronics model 7005 display the elapsed time without 
destroying the actual time -all the others cancel out the local 
time to display elapsed or trip time! 

A few clocks (CC & SS, Inc., Fairchild and Optoelectronics) 
even keep track of the month and date, and display them on 
command. These contain four -year calendars and need to be 
corrected only on February 29 of a leap year. 

An alarming feature 
While at first thought it might seem like gilding the lily, some 

of these car clocks have reminder alarms. Not a bad idea, since 
you might spend a great deal of time in your car and could use 
the alarm to help you keep appointments. For van or camper 
use, these alarms could get you up in time to hit the road before 
the traffic jams, or time your cooking. The James Warble 
Alarm not only has a two -tone sound, but will also sound off if 
you leave your lights on after turning off the ignition. This 
could save you the cost of towing and a new battery! 

The alarms are all 24 -hour repeatable just turn them off 
when they sound, turn them right back on and they're reset for 
24 hours later. To do that, these clocks have an AM /PM indi- 
cator if they display in the 12 -hour format. A "snooze" feature 
with all the alarms, except for the Heath model 01 -1154, lets 
you disable the alarm tone for a short period -usually about 10 
minutes -after which it sounds again. Don't plan on using these 
alarms as burglar alarms -they aren't that loud, and you'd 
need some special circuitry to trigger them at "rip -off" time! 
The alarms are simply audio oscillators with speakers -some 
have a steady tone, some beep. 

Possible radio interference 
To reduce component count and power consumption in many 

clocks, a digital scanning technique called multiplexing is used. 
This turns on digits in sequence so quickly that they seem to be 
on continuously -a sort of rapid strobing. Unfortunately, this 
generates radio -frequency interference (RFI) that can create a 
buzzing sound in your AM car radio, or in CB or ham receivers. 
A metal case, such as used by Audiovox and Heath, contains 
the RFI pretty well. Also, the use of two -conductor shielded 
cable, with the shield as the ground connection, will all but 
eliminate this potential problem. The Fairchild clock, which 
offers no case at all, seemed to have the highest RFI of all the 
units checked. 

Many designs use "direct drive" clock IC's instead of multi- 
plexing. This eliminates all RFI but a small amount that might 
be generated by the crystal oscillator circuit. 

Battery backup 
A backup battery and oscillator are sometimes provided in an 

in -home clock to keep time during a power failure. While this is 
not a significant problem in most large cities except during 
severe weather or a summer "brownout," some smaller cities 
and towns have frequent power outages. But why a battery 
backup in a mobile clock? How often does a car battery go 
dead? Well, not often -so that's not the reason some of these 
clocks have a battery. The self- contained battery allows these 
clocks to keep time outside the vehicle, and most will even 
display time for short periods. This allows you, for example, to 
set your clock accurately to a time standard in the home. 

Radio Shack's WW1/ Converter Kit (No. 28 -133 for $5.95) 
will allow you to use any AM radio to receive precise time 
signals -including your car radio. Of course, you can use an 
accurate clock or the telephone company time signal as a stan- 
dard. Once set on battery, you simply carry the clock out to 
your vehicle and install it. Or you can carry the clock around 
with you for any other time -critical purpose and display the 
time only when necessary (such as for synchronizing your next 
commando raid or space launch!). The CC & SS, Inc. module 
uses a 1.5 -volt AAA alkaline battery to perform all timekeeping 
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with a watch IC, and only uses the vehicle's 12 volts to illumi- 

nate the fluorescent display! The Applied Marketing model LC- 

101 is completely portable with self- contained watch batteries 
and a constantly on liquid crystal display. 

The case for a case 
The size and appearance of your clock case might well dictate 

its location in your car, camper or van. The case is also impor- 

tant for environmental protection from dirt and vibration. 

Unless you're a skilled craftsman, it would be wise to avoid any 

clock kit that doesn't come with a case, or have a suitable case 

as an option. 
Another consideration in selecting a clock for your vehicle 

should be shape. The Fairchild clock, for example, has a small 

frontal size, but it's very deep. This makes it ideal for dashboard 
panel installation (you'll have to make your own faceplate), but 

it takes a special enclosure, not made by Fairchild, for 

mounting this clock above or below the dashboard. The S.D. 

Sales clock is another example of trade -off versatility; the 

display and the clock boards are entirely separate. The clock 

board is relatively large and is joined to the display board by 17 

wires. While this allows you to "remote" the display above or 

below the dashboard in a small enclosure and mount the clock 

board under the dash somewhere else -in another enclosure -it 
means one large case if you mount them together! 

Many of the clocks reviewed in this article include a beauti- 
fully molded four -piece gray plastic case 11/4 high X 4 wide X 

4' /2- inches deep. Figure 1 shows how the top and bottom halves 

snap together over a fitted chrome -rimmed red front bezel. An 

angled mounting bracket that can be snapped onto side lugs 

from either above or below provides four different mounting 
choices. This case is sold separately by Radio Shack stores for 

$3.95 (No. 270 -285). 
Optoelectronics offers two modern cases of Plexiglas, bent to 

form a transparent red chassis with your choice of a clear, white 

or black cover. They come complete with two aluminum angle 

brackets and self -tapping screws to accommodate any red LED 

display. Cabinet 1 is the larger of the two and is 3 high X 61/4 

wide X 51/2- inches deep. Cabinet 11 is 2'/4 high X 5 wide X fl- 

inches deep. They cost $6.50 each, and Optoelectronics pays the 

postage on U.S. orders of $15 or more. Cabinet 11, for example, 

is an excellent choice for the S.D. Sales clock if you want to 

package it in one case. 
Custom plastic cases can be ordered to your specifications in 

any quantity, from Robert C. Arp, Enclosure Engineering, 
3491 Butcher Drive, Santa Clara, CA 95051. 

Can you follow instructions? 
Apparently most manufacturers and distributors of these 

mobile clock kits expect the builder to be somewhat experienced 
with electronic assembly work. The notable exception is Heath, 
whose instructions are excellent and for many years have set a 

standard most others don't even approach. A beginner could 

build the Heath kits, since every part is illustrated and every 

color code, part identification or polarity is noted. This is not 

the story with many of the instructions. 
Fairchild, for example, had the nicest -looking instructions, 

complete with photos of the assembled unit. Unfortunately, 
they had errors and omissions and virtually no step -by -step 

assembly instructions. The Jeff instructions were on one side of 

a single sheet with hand -drawn sketches and with just barely 
enough information. On the other hand, Optoelectronics, Ram- 
sey and Bullet use lots of text and illustrations, and provide 
detailed schematics in case troubleshooting is necessary. 

The assembly time for a particular clock will vary with the 

builder's experience. It's wise not to rush and to be very careful 
in soldering and getting the right parts in the right place, 
"checking twice and soldering once," and observing polarities 
where noted. Miniature parts are used in all these clocks, so a 

small -tip soldering iron, small- diameter solder, a jeweler's loupe 

or magnifying glass and patience are essential. Examine all 

connections for solder bridges or poor soldering -it's a lot 

JAMES QUARTZ DIGITAL CLOCK. 

JEFF CAR CLOCK, showing the 30 

jumpers between PC boards. 

FAIRCHILD FTK0106 sI a s is 

suited for dashboard mou r g. 

JAMES CLOCK, PARTS L4' )UT. 

s 

JAMES DIGITAL AUTO CH OCK 
with under -dash bracket mo,mt. 

JAMES ALARM CLOCK, tot set - 

JEFF CLOCK, CASE AND PARTS. ting and seconds switches 

easier to do this during construction than to spend lots if time 

scratching your head in troubleshooting or replacing "Lipped" 
parts! 

Installation 
Installing almost any mobile accessory can be a real lob for 

the inexperienced builder. However, installing most these 

clocks in your vehicle is almost as easy as putting on a ;ice -view 

mirror, if you have a meter or light to find the positive cottage 
and ground points at your fuse block. Most clocks use coi I three 
wires -positive voltage, ground and "accessory" (switched 
positive voltage). The positive and ground connections power 

the clock counting circuitry (except for the CC & SS, Inc. and 

Applied Marketing LC -101 and LC -104 clocks). The Ic::essory 

connection turns on the display when the ignition is turred on. 

At your fuse box, locate a point where positive .oltage 
appears all the time and connect the "positive" clock Veac there. 

A fuse location that shows positive voltage only when tie igni- 

tion is on, or in the accessory position, is where you coin _ct the 

"accessory" clock lead. The vehicle chassis is "ground " The 
Applied Marketing model LC -101 is simply attached to the 
dashboard with Velcro hook -and -loop, or double -side( tape, 

since no wiring connections at all are required! In some :locks, 

the manufacturer recommends connecting the positive lead 

direct to the battery, to reduce voltage transients into the clock. 

Also, it is advisable to fuse the positive and accessory wires to 

the clock to protect both the clock and vehicle wiring in the 
event of a dead short in the clock. Also, don't forget th two - 

conductor shielded wire might be necessary in mult plexed 

clocks to eliminate RFI problems. To be car. 'inued. 
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Build 3 Low Cost 
CB Test Meters 

1. Signal Strength SWR Power 
Get maximum performance by peaking your CB rig with 

these easy to build low -cost meters 

W. E. OSBORNE* 

WITH AN ESTIMATED 12 -15 MILLION CB TRANSCEIVERS -LICENSED 
and unlicensed -now in use, reliable communication on the 27- 
MHz band in large cities leaves a lot to be desired. Unnecessary 
chatter on cluttered channels drowns out legitimate messages, 
while dense traffic and large buildings attenuate transmission 
and contribute to a serious reduction in range. In addition, 
many CB rigs operate with a poor impedance match between 
transmitter and antenna, and suffer a higher- than -necessary 
SWR figure. 

Every connection between transmitter and antenna will set 
up standing waves, and this problem is often compounded by 
lumpy solder joints, sharp bends in the line and unclean connec- 
tions. The net result is a high ratio of power loss in the form of 
stationary waves on the transmission line -the well -known 
VSWR, or voltage standing -wave ratio. Adding to the trouble, 
and often the worst offender, is a mismatch of antenna imped- 
ance that reflects power back down the line. 

In simple terms, SWR is the loss factor between the total 
energy leaving the transmitter and the amount accepted and 
then radiated by the antenna. At least, it translates that way. 
Obviously the ideal ratio would be 1:1, but there will always be 
some loss and a very efficient level would be 1.15:1. 

Some base rigs have done better than this, but the problems 
of the average CB'er, with his car installation and lack of test 
instruments, make a figure of 1.5:1 reasonably acceptable. In 
this case, the total losses (line, connectors, joints and slight 
mismatch) would be, in the average case, about 5% of the 4- 
watt limit. Many CB rigs today, however, are operating at 3:1, 
or worse, and thus losing more than a quarter of their power. 

As a first step, using the smallest of the test instruments 
described here -a field -strength indicator -will enable any CB 
owner to quickly determine the relative efficiency of his instal- 
lation, even without measuring the SWR. Figures 1, 2 and 3 are 
schematics of a field -strength indicator, an RF power meter, 
and an SWR bridge, respectively. The field- strength indicator 
(FSI) can be built from surplus components for one dollar or 
less, is smaller than a pack of cigarettes, and will enable the 
CB'er to adjust his antenna and rig for maximum radiated 
output. The FSI must remain in the same position, relative to 
the antenna, during adjustments. Construction time is only 
about half an hour. 

Field- strength indicator 
Figure 1 shows the extreme simplicity of the FSI. The FSI 

*Dinki-DI, KDZ 7553. 

antenna consists of about 8 inches of insulated stranded wire 
glued or taped around the inside of a small plastic box (the box 
shown originally contained a power transistor). The antenna 
RF current is rectified by two diodes, and a 10K potentiometer 

LOOP ANT 
IN BOX 

EXT. 
ANT. I F 

USED 

0-200NA 

FIELD STRENGTH INDICATOR 

FIG. 1- FIELD -STRENGTH INDICATOR uses a loop antenna and an 
envelope detector to measure RF signal strength. 

PARTS LIST 
All resistors are '1. -watt, 10 %, unless noted. 
Field- Strength Indicator: 
C1 -.001 µF ceramic disc, lowest. voltage 
D1, D2- 1N126A or equal (1N457, etc.) 
R1-10,000-ohm potentiometer (optional) 
M1- Subminiature surplus meter, Gemmeter, 200 µA or equal 
Misc. -Wire, screw, nut, plastic box, etc. 
RF Power Meter: 
R1- 20,000 ohms 
R2- 300,000 ohms 
R3 -3 megohms 
R4- 50,000 -ohm potentiometer 
R5- 500,000 -ohm potentiometer 
C1 -5 pF, 50 -volt disc, or 3 -18 -pF ceramic trimmer 
C2 -10 pF, 50 -volt disc, or 3 -18 -pF trimmer 
C3 -.001, 50 -volt disc 
D1- 1N126A or equal 
S1 -SPDT toggle switch 
M1- Meter, 0 -100 µA, 1'/4 inches 
Misc. -Coax receptacles (2), 4 X 2 X 1 -inch aluminum box, 12- 

inch coax lead with plugs. 
VSWR Bridge: 
R1, R2 -180 ohms 
R3- 10,000 -ohm potentiometer 
C1 -C3 -.001 µF, 50 -volt ceramic disc 
D1, D2- 1N126A or equal 
S1 -SPDT toggle switch 
M1- Meter, 0 -50 or 0 -100 #A, 1'/2 inches 
Misc. -Coax receptacles (2), aluminum box, 12 -inch coax lead 

with 2 male plugs, waveguide shield tube and sensing wires. 
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provides variable attenuation for the meter. This poten 

may be omitted (and a 100K fixed resistor substitute 

unit is always used more than 6 inches away from 

antenna. The meter is a tiny Japanese surplus item e' 

cents. With a 200 -µA movement, it had been used as . 

indicator. If not obtainable in your area, use any 50 -, 

250 -µA meter. 
All components, except the potentiometer, can be 

on the meter and its two mounting screws. A flexible I: 

the antenna connection (diode junction) was also to 

stud nut on the rim of the box to provide for a short 

antenna at a distance of several feet from the CB 

Solder a 4 -40 screw to one end of a 6 -inch length of I 

gauge bus -bar wire for this antenna. It then screws 

matching stud nut on the box rim, if and when used. 

To test your CB transceiver, set (or tape) the FSI bo 

inches from the base of the CB antenna. Switch on 1 

ceiver, press the TRANSMIT switch and note the reach 

FSI. Now, with the CB power switched off, adjust th. 

length one -eighth of an inch at a time, until maxis 

reading is obtained. 

RF power meter 
The RF power meter shown in Fig. 2 is inserted ir. tie coax 

line between transmitter and antenna. A 12 -inch length of 50- 

ohm coax, with a male plug at each end, is used for this. The 

housing is a 4X2X 1 -inch aluminum box. Although a 100 -µA 

meter is shown (hand -calibrated in watts), the surplus inter of 

Fig. 1 can also be used here, with the series resistors rec uced to 

100K and 1 meg. A small switch provides two power ranges, 

0 -10 and 0 -100 watts, in case it is used in higher-pi rigs. 

The frequency maximum is about 60 MHz. 
Two potentiometers are used, mainly for initial calibration, 

and could be fixed values after this is done. Incidentally. an easy 

way to calibrate is on another CB rig, whose output is known. 

The meter shows actual RF power at the transmitter output 

(not antenna- radiated power). Check the output or all chan- 

nels. It should be a fraction under 4 watts, wits a slight 

maximum at the center (Channel 11). Be sure to switc off the 

power before loosening antenna connections. 
(For a more precise power meter calibration, conne( the CB 

set to the XMTR terminal and plug a 50 -ohm dumm ad into 

the antenna output connector. Use a VTVM and RP ',robe to 

measure the voltage across the dummy load. Caict.late the 

power from the formula P =E'IR. With SI in t,ie 10 -watt 

position, adjust potentiometer R4 so the meter reading corre- 

sponds to the calculated power output. Throw the switch to the 

100 -watt position and adjust R5 so the meter reads correct- 
ly.- Editor) 

SWR bridge 
To measure the actual standing -wave ratio, some 'lit chanical 

work is needed to cut and shape a slotted line or o e i "wave - 

guide". For the II -meter band, it can be a three -sicec piece of 

square metal tube, 43/8 inches long and 11/16 inches square (I.D.). 
The top side is open (the "slotted line "), and sitting in it, on an 

insulating block at each end, are three heavy No. I4 -gauge 

wires. The center wire is the transmission line. The of ter wires 

are spaced '/a -inch from the inner edges of the grounèed wave - 

guide tube that runs the length of the chassis. Mt: input and 

output coax receptacles are mounted in holes at eac'i c nd of the 

waveguide. This assembly then fits inside a 5 X 21/4>: 2'/4-inch 

box. 
Figure 3 shows the schematic of the SWR bridge, fcr which a 

50- or 100 -µA meter is recommended. The potentiom :ter is for 

meter calibration and protection. Hand -calibrate tilt; meter on a 

friend's CB rig and antenna with a known SWR. Tie same 12- 

inch length of coax used for the RF power meter will also 

connect the SWR bridge between transceiver and a1t.inna. The 

SWR is determined by first switching to XMTR anc t -ien (with 
the transmitter on) adjusting the potentiometer for maximum 

(continued on page 105) 
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INSIDE VIEWS of the Dower meter (top left), FS meter (lower left) and 

SWR bridge (right). 

XMTR ANT. 

Cl 

5pF OG R4 

02 
10E 

01 

1N126A 

50K 
R3 C1 

R5 3MEG 

500K 100 W 

R2 

300K low 
0 I Dop A 

MI 

RF POWER METER 

FIG. 2 -POWER METER Fas two ranges and can measure a maximum of 
100 watts full -scale. 

CI 
001 

101126A 18p 2 XMTR 

WAVEGUIDEORSHIELD SWR S 

DIELEt:TRIC_,; 
: SUPPCRTS . 

0.100µA 

3 HEAVY WIRES. 
1116" APART, WITH OUTER 
WIRES 1/8" IFRHM WAVEGUIDE 

ANT 

NOTE: GROUND TO EACH 
RECEPTACLE AS SHOWN, 
NOT TO CENTER OF BOX. 

VSWR BRIDGE 

WAVE- 
GUIDE 
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WWI -_-- 
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BOX 
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DOWNI 

FIG. 3 -SWR BRIDGE uses an open waveguide to sense the forward and 
reflected signals. 

www.americanradiohistory.com

www.americanradiohistory.com


42 

HI -FI ACCESSORY 

ol 

Build The PHLANGER 
for Dramatic music Effects 

Built around an analog delay line, this device 
connects easily to your hi -fi 

system to produce dramatic special effects 

PHLANGING CAN MAKE YOUR HEAD 
spin: the effect can gently roll and sway, 
or it can seem to turn your whole mind 
inside out. Phlanging was discovered ac- 
cidentally in 1958 by recording producer 
Phil Spector while recording "The Big 
Hurt." Thinking the vocal part was 
weak, Spector instructed his engineer to 
make two tapes and play them back 
simultaneously to achieve a voice -dou- 
bling effect. The dramatic "swooshing" 
effect that resulted was immediately rec- 
ognized as a hit sound, and the record 
indeed received considerable attention. 

After its initial success, many musi- 
cians and producers wanted to use the 
phlanging effect in recordings, but the 
technique of producing small controlled 
variations of tape recorder playback 
speed was time -consuming and cumber- 
some. Then in the 1970's, operational 
amplifiers and active filters were devel- 
oped to produce this type of sound in a 
low -cost unit called a phase shifter. Phase 
shifters became a craze with musicians, 
but the octavely related cancellation fre- 
quencies of the all -pass networks used in 
phase shifters provide a much more bland 
sound than the harmonically related 

MARVIN JONES 

notches of true time -delay phlanging. 
Now that charge -coupled technology has 
come of age, we have bucket -brigade 
analog delay lines that allow true phlang- 
ing. 

OI TAGS? STAGES STAGE 3 STAGE SIG 

f. 

H m OUTPUT 

FIG. 1- ANALOG DELAY LINE uses capacitors 
to store analog voltages. 

GPM 

OUTPUT 
A 

How it works 
The most important component in the 

phlanger is the Reticon SAD -1024 anal- 
og delay line made by Reticon Corp., 910 
Benicia Rd., Sunnyvale, CA 94086. This 
new and special IC (See IC Application 
of the Month, in the April 1977 issue) 
uses N- channel technology to sub- 
stantially improve both quality and ease 
of operation. The SAD -1024 contains 
MOS transistors and capacitors in two 
identical arrays, one of which is shown in 
Fig. 1. The input accepts a maximum 
signal swing of 0.5 volts peak -to -peak, 
riding a bias that is 40% of the supply 
potential. The supply Vdd can range from 
4 volts to 15 volts, with 9 volts to 15 volts 
providing the best specifications. The 4), 
and 42 are inputs for the biphase high - 
frequency clock. These signals must 
switch between Vdd and ground, and be 
complementary with minimum overlap. 
When ¢, is high, the input signal is gated 
through QI to input capacitor CA (see 
Fig. I ). At the next clock transition, C, is 
isolated and the last voltage applied to C, 
is held. As 4), goes low, 02 goes high 
allowing the charge on C, to be gated to 
storage capacitor Cl. 
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FIG. 2- PHLANGER uses an analog delay line to add "swooshing" effect to music. 

+C16 
R36 1000F 
470/ 

V 

All resistors /z watt, 5% unless 
otherwise noted. 

R1 -R4, R13, R14, R21- 470,000 ohms 
R5, R27- 500,000 -ohm, linear PC -mount 

trimmer 
R6 -1000 -ohm, linear PC -mount trimmer 
R7, R32 -2700 ohms 
R8, R12, R17- 500,000 -ohm linear 

potentiometer 
R9, R10- 82,000 ohms 
R11, R18, R30- 100,000 ohms 
R14, R23- 220,000 ohms 
R15, R22- 680,000 ohms 
R19 -3.9 megohms 
R20 -2.2 megohms 
R24, R31- 33,000 aims 
R25- 75,000 -ohm linear potentiometer 
R26- 5000 -ohm linear potentiometer 
R28, R37 -3900 ohms 
R29- 22,000 ohms 
R33 -1800 ohms 
R35 -100 ohms 

PARTS LIST 

R36 -470 ohms 
R38, R39 -10 ohms 
C1 -C3, C7, C17, C18 -0.05 ALF, ceramic 

disc 
C4 -C6 -100 pF, ceramic disc 
C8, C21 -0.1 µF, Mylar 
C9 -500 pF, ceramic disc 
C10, C22 -15 pF, ceramic disc 
C11 -0.001 1SF, ceramic disc 
C12, C19, C20 -0.01 AF, ceramic disc 
C13 -1000 µF, 10 volt, electrolytic 
C14, C15 -250 FzF, 10 volt, electrolytic 
C16 -100 µF, 10 volt, electrolytic 
D1- D4- 1N4001 diode 
D5-1N914 or 1N4148 diode 
LED1 -MLS 750 
Q1, Q3, Q4- 2N5139 transistor 
Q2- 2N5129 or 2N3904 transistor 
IC1- LM3900 or CA3401, quad Norton 

amp 
IC2- SAD -1024 analog delay line 

(Reticon) 

IC3- 4013 -type dual -D flip -flop 
IC4- 566 -type VCO 
F1- 500 -mA fuse, with surface Haunt 

holder 
J1- J5 -' /4 -inch phone jacks 
S1 -SPST slide switch 
T1-12.6 volt, center -tapped, 3 )0 mA 

power transformer 
MISC.- Hookup wire, line cord, 113 -pin IC 

socket for IC2, knobs, case aid hard- 
ware. 
The following parts are available from 

Paia Electronics, Inc., Box 143!i9 
Oklahoma City, OK 73114. 

Etched, drilled and punched PC board, 
No. 1500PC, $9 postpaid. 

Complete kit of parts including PC 
board, case and step -by -step 
instructions, No. 1500, $59.95 F lus 4 -lb. 
shipping charge. 

Oklahoma residents add state and 
local taxes as applicable. 
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On the next clock transition, gating 
transistor Q3 is disabled, and Q4 is 
enabled to allow the charge in Cl to pass 
to the next stage. While 0, is again high, 
another input sample is taken. The dis- 
crete voltage levels continue to be clocked 
through the circuitry until, 512 clock 
half -cycles later, the original input volt- 
age appears at output A. This same 
voltage appears also at output A' during 
the next, or 513th, clock period. Mixing 
these two outputs allows a more contin- 
uous output waveform to be generated, 
and also provides a means of improved 
suppression of clocking glitches. 

The overall time delay generated by 
this circuit can be calculated from: Td = 
N /(2 F0), where N is the number of shift 
register stages (512 in this case), and F, 
represents the clock frequency at 0, and 
4)2. Output filtering should be used to 
remove any residual clock signals that 
are superimposed on the output and to 
smooth the sampled stair -step signal into 

°°t. r (w) 

a duplicate of the original input. 
Consideration must also be given to 

the number of samples required per input 
waveform period to accurately reproduce 
the waveform. When the sampling fre- 
quency is greater than 10 times the input 
frequency, oversampling occurs. How- 
ever, higher sample rates yield higher 
reproduction accuracy. Critical sampling 
occurs when the input frequency is one - 
half the clock frequency, and this is the 
maximum limit to which the system 
should be pushed for accurate audio 
reproduction. 

The schematic for the full phlanger is 
shown in Fig. 2. The input signal is 
buffered by ICI -c. Bias trimmer R5 
adjusts the DC output to 40% of the 
supply voltage to provide minimum clip- 
ping of the signal as it enters the delay 
circuit. The signal is fed simultaneously 
to both delay line inputs of IC2. Note 
that the clock signals to each delay line 
are reversed so that 0, for one section is 

O-O 
CAUTION! 

1 

Is O 
-_110_ VOLTS 

R17 R12 R8 R26 R25 

FIG. 3 -FOIL PATTERN of single -sided PC board shown half -size. 
TO 
AL TO TI 

LINE PRIMARY 

LINE 

F1 

CAUTION, 117 VAC 

13 

T1 PRI 

D6 + 

02 for the other. This operation, known as 
parallel multiplexing, causes each delay 
line to alternately sample the input sig- 
nal. Thus, twice as many samples are 
provided for a given clock frequency, and 
reproduction accuracy is increased at the 
output. One output from each delay line 
are mixed together at BALANCE control 
R6, while unused outputs are tied to the 
supply voltage. The ACCENT control R8 
feeds a portion of the delayed signal back 
to the input for regeneration. Low -pass 
filters R9 -C4, R10-05 and R11 -C6 
eliminate the remaining clock signal and 
smooth the sampled waveform into a 
more linear duplicate of the original. The 
MIXING control R12 allows selection of 
the normal input signal, the delayed 
signal or any blend of the two. The mixed 
signal is amplified by ICI -d to provide 
unity gain from the input to the output of 
the phlanger. 

The remaining two sections of ICI 
form the low -frequency triangle oscil- 
lator used to sweep the phlanging effect. 
The slope of integrator ICI -a is voltage - 
controlled. The control voltage is sup- 
plied by SPEED control R17 or remote 
SPEED input J4. Schmitt trigger ICI -a 
switches the integrator between a positive 
or negative slope. A fine adjustment of 
the triangle output amplitude of IC1 -a is 
provided by PEAK control R27. This 
allows for optimum compatibility with 
following circuitry. The amount of trian- 
gle amplitude used to modulate the high - 
frequency clock is selected by SPAN con- 
trol R25. As the voltage from the SPAN 
control is decreased, more of the fixed 
DC voltage from CENTER control R26 is 
used to set the clock to a fixed frequen- 
cy. 

With minimum SPAN and maximum 

C15 

C14 

FIG. 4- COMPONENT PLACEMENT diagram. 

NOTE: JUMPERS, Si, 
525, R26, 58, 512 AND R17 
ON FOIL SIDE OF BOARD 
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MONO 
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LEFT REAR 
AMPL 

FOR GUADI 
FTL 

PH LANGER 

(MIX CONTROL SET 
FOR DELAYED SIGNAL 
ONLY 

FIG. 5- STEREO EFFECT is produced from mono signal using this hook -up. 

LEFT FRONT 
AMPL 

PH LANGER 

LEFT REAR 
AMPL 

RIGHT AMPL 

RIGHT REAR 
AMPL 

(FOR GUADI 

STEREO SIGNAL 
SOURCE 

RIGHT FRONT 
AMPL 

PH LANGER 

t' 

OPTIONAL I RIGHT REAR 
I SYNCHRONIZATION I AMPL 

USING EXTERNAL 
I CONTROL VOLTAGE I 

I TO "CENTER" INPUT I 

L_ - -_ -J 
FIG. 6- OUADRIPHONIC EFFECT is produced from stereophonic source using two phlangers. 

CENTER control settings, an external con- 
trol voltage can be applied to J3 to modu- 
late the clock frequency and, in turn, 
sweep the phlanging effect. The mixed 
voltage from this control network is ap- 
plied to current source Q4, which acts as 
a voltage -controlled timing resistor for 

high- frequency oscillator IC4. Timing 
capacitance is provided by C10. The 
squarewave output of IC4 switches be- 
tween positive supply and half -supply, so 

a bipolar supply is used for this IC to 
make the squarewave switch between 
positive supply and ground. This signal is 

now directly compatible with the input of 

D -type flip -flop 1C3. This circuit divides 
the frequency in half, but, most impor- 
tant, it provides a set of complementary 
squarewaves that are very clean and with 
very little overlap. These signals are used 
to directly drive the clock inputs of the 
delay IC. The resulting clock frequency 
range is 30 kHz to 500 kHz. The power 
supply is a standard full -wave center - 
tapped bridge that provides a ±9 -volt 
supply to the circuitry. 

Construction 
Assembly is straightforward, since all 

components are mounted on the circuit 

PHLANGER with top cover removed. 

board except for five jacks and th power 
transformer. The foil pattern for the 
circuit board is shown in Fig. 3 and the 
parts placement is shown in Fig 4. Use 
only rosin core solder and a soldering iron 
(not a gun) with no more than a 35 -watt 
power rating. When installing electro- 
lytic capacitors, transistors, diciles and 
IC's, be sure to observe proper rrolarïty. 
Note there are nine wire jumpers indi- 
cated by solid lines on the part; place- 
ment diagram (Fig. 4). Since the Reticon 
SAD -1024 IC is expensive, use a socket 
for installation safety. The .SAD -1024 
and the 4013 flip -flop are both CMOS 
units, and must be handled carefully. Do 
not wear synthetic clothing euh ile han- 
dling these devices, and ground yourself 
and your soldering iron before dandling 
or installing the units. 

Power switch SI is installer in the 
rectangular hole in the cir¢u_ t board 
using No. 4 -40 hardware. Usa i wo I' /2- 

inch long insulated wire jumper: to con- 
nect the switch lugs to points A nd B on 
the foil side of the circuit beard. Press 
power indicator LEDI into .he hole 
below the power switch from the foil side 
of the board. Then solder the I:a 1s to the 
adjacent foil pads. Before mcu .zing the 
five potentiometers, bend the r solder 
lugs nearly 180° so that the legs point 
toward the shaft rather than th: rear of 
the potentiometer. Install one fir inch nut 
on the control bushing to act s o spacer, 
then mount the control as usual, making 
sure the altered solder lugs lie d rectly on 
top of the three oval pads on the foil side 
of the board. Flow solder into these 
connections. Mount the pow, r trans- 
former on the case with all r ve leads 
connecting to the rear of th: circuit 
board. The letter -designated hales con- 
nect to the five jacks mounted on the 
case. Use coax cable for the iTput and 
output connections, with the stield con- 
nected to ground only at the jack. Con- 
nect point H to the common chassis 
ground of the five jacks. The remaining 
three connections can be made with sin- 
gle- conductor insulated wire. 

Testing and calibration 
Before applying power to the phlanger, 

double -check for cold solder joi its, solder 
bridges and correct parts v,ilues and 
placement. Set the three trima ers to the 
midpoint of their rotation. Set all poten- 
tiometers fully counterclockwl ie, except 
CENTER control R26 which sh_luld be at 
maximum. Plug the line cord nto a wall 
outlet and slide the power switch to the 
right. Power indicator LFL:I should 
glow. 

Apply a signal to input .11 with a 

maximum 0.5 -volt amplitude peak -to- 
peak. Feed output J2 to an a apropriate 
guitar amplifier or hi -fi s3 si :m input. 
The normal signal should now be passing 
unaltered through the unit. Turn Mix 
control R12 fully clockwise. Adjust BIAS 

continuel .ut page 92 
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The better the training 
Sendfo the better you' 

;Bette 

career 
te 

guide / 
cal' vie to etto 

COMPU- TRAINER 

IN- CIRCUIT TRANSISTOR TESTER 

TROUBLESHOOTER 
VOM 

e. 

SOLID -STATE 
OSCILLOSCOPE 

ALL NEW 
NTS /Heath 
G R -2001 
DIGITAL 
SOLID -STATE 
COLOR TV 
315 sq. in. 
PICTURE 

ELECTRO -LAB 
Simulated TV Reception) 

As an NTS student you'll acquire the know -how 
that comes with first -hand training on NTS profes- 
sional equipment. Equipment you'll build and keep. 
Ourcourses include equipment like the NTS /Heath 
GR -2001 computerized color TV (25" diagonal) 
with varactor diode tuning and digital read -out 
channel selection; (optional programming capa- 
bility and digital clock avail.). 

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 the 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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and the equipment 
be equipped. 

HIGH FIDELITY 
SPEAKERS 

__ 
SOLID -STATE STEREO 

AM /FM /MULTIPLEX 
RECEIVER 

COLOR BAR /DOT 
GENERATOR/ 

Ili loess 
_ _ 

TUBE & TRANSISTOR TESTER 
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AM /FM /SW PORTABLE 
SOLID -STATE RECEIVER 

VECTOR MONITOR 
SCOPE 

DIGITAL SOLID -STATE 2 -METER FM SOLID -STATE 
MULTIMETER TRANSCEIVER & POWER SUPPLY POCKET RADIO 

tion privileges spelled oui. Make your own com- 
parisons, your own decision Mail card today, or 
clip coupon if card is missing. 

NO OBLIGATION. NO SALESMAN WILL CALL 

APPROVED FOR VETERAN TRAINING 

Get facts on new 2 -year extension 

NATIONAL TECHNICAL SCHOOLS -y 
TECHNICAL-TRADE TRAINING SINCE 1905 

Resident and Hcme -Study Schools 
4000 So. Figueroa St., Los Angeles, Calif. 90037 

SIGNAL 
GENERATOR 

IF MI - - - = MN ffffff I - MI 
NATIONAL TECHNICAL SCHOOLS 
4000 South Figueroa St., Los Angeles, Calif. 90037 

D.pt 206 -107 

'Please send FREE Color Catalog and Sample Lesson. 
NO OBLIGATION. NO SALESMAN WILL CALL. 

Color TV Servicing 
B & W TV and Radio Servicing 
Electronic Communications 
FCC License Course 

NAME 

ADDRESS 

LI Electronics Technology [ Computer Electronics 
Basic Electronics 

Li Audio Electronics Servicing 

AGE 

APT o 

Ia. 

CITY STATE_ 

Please till in Zip Code tor fast service 
Check if interested in G.I. Bill information. 

Check if interested ONLY in classroom training in Los Angeles. 

16 M. - - - ! ! ME - - a 
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HI -FI SERVICING 

Realign Your 
FM Receiver 
Crosstalk, modulation -time errors and phase -shift 
problems all result from misaligned FM receivers. 
Here's how to realign your FM receiver yourself 

T.J.C. MOLLE* 

THE ALMOST UNIVERSAL USE OF STEREO FM 
receivers makes stereo receiver test equipment 
an essential in any modern consumer elec- 
tronics service shop. With today's high- perfor- 
mance receivers, sophisticated test equipment 
is needed. There are times when the customer 
must be convinced that the reason for not 
receiving a good stereo signal is not a fault in 
his stereo FM tuner but that the trouble is a 
defective antenna, for example. 

Most faults are caused by a failure in the 
FM decoder circuitry or by component drift. 
These troubles can be located and corrected 
fairly simply; the latter simply by realigning 
the receiver. 

But the problem with the normal trans- 
mitted stereo signal is that it is difficult to 
quantify. The signals are not adequate for use 
as test signals. Even the relatively few stereo 
test transmissions are useful for little more 
than balancing the speakers. 

The need is for some form of signal source 
that can provide a complete easy -to- measure 
stereo signal. One solution is the Philips PM 
6456 FM stereo generator. It simulates a 
transmitter signal with signals that can be 
selected, reproduced and measured. 

The FCC standards 
Stereo broadcasting brings with it problems 

not imaginable with a simple domestic record 
or tape player that has separate right and left 
channels. The result is that standards are very 
exacting. The system most widely used is 
based on the FCC requirements, which insure 
good reproduction both in stereo and mono- 
phonic receivers. 

The transmitted stereo FM signal is split 
into three components: 

The sum of the left and right channels (L + 
R), containing all information for monophonic 
transmission, called the M signal. 

'Philips Test & Measuring Instruments Dept., 
Eindhoven, The Netherlands. 

The sideband formed by amplitude modula- 
tion with a suppressed subcarrier of the differ- 
ence signal (L - R), called the Sm signal; 
and 

A pilot signal, with a frequency one -half 
that of the suppressed subcarrier, which is 
used to regenerate the subcarrier in the 
receiver, called the P signal. 

MOD 

M=LaR 

PILOT SIGNAL 

S =L -R 

15 19 23 38 3 

f (kHz) 

FREQUENCY 

FIG. 1 -THE FREQUENCY SPECTRUM of the 
FCC stereo multiplex signal shows the relative 
positions of the pilot, M, and Sm signals. 

h 
RF AMPLIFIER/ 

MIXER 
IF AMPLIFIER, 
FM DETECTOR 

-w SEPARATION 
STAGE 

(M +Sm +P) 

L+R - 
L -R - 

Fig. 1 shows the spectrum of the resulting 
stereo multiplex signal. 

Some idea of the technical demands of 
stereo transmission can be gathered from the 
FCC requirements for a stereo transmission 
system: 

The 19 -kHz pilot signal must be accurate 
within ± 2 Hz. 

The phase relationship between the pilot 
and the subcarrier must be rigidly maintained; 
zero -axis crossings of the subcarrier in the 
positive direction must coincide with those of 
the pilot. 

If only the L or R signal is used for modula- 
tion, the amplitude of the M signal must not 
be more than 3% different from the Sm 
signal. 

If only the L or R signal is used for modula- 
tion, then the phase difference between the M 
signal and the envelope of the Sm signal must 
not be less than 3 °. 

MIXER 
(L +R +L -R) 

2L -w 
DE.EMPHASIS 

\ 
L R 

AMPLIFIER 

Sm 

L -R 

MIXER 
(Sm+ 

SUB CARRIER) t 
FDOUBLECY 

DOUBLER 
fh= 2 xfp 

DETECTOR 

FIG. 2- SIMPLIFIED BLOCK DIAGRAM of a stereo FM receiver. 

11. 

PHASE SHIFT 
180° 

MIXER 
L+11+1. 13) 

20 

DE.EMPHASIS 

AMPLIFIER 
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 Crosstalk of the L signal on the right audio 

channel and vice -versa must be lower than 30 

dB. 
Obviously if the transmitted signal has to 

meet such stringent standards, a great deal of 

attention must be paid to receiver adjust- 

ment. 
To align or troubleshoot a stereo FM 

receiver, the only suitable method is to use an 

FM stereo generator that provides a suitable 

signal source. It must simulate the transmitter 
signal, yet provide a choice of stable signals, 

1I.Hz 5 kHz 

which -in contrast to music and speech -can 
be accurately reproduced and measured. 

Another indispensable instrument is an os- 

cilloscope, so that the amplitude, frequency 
and distortion (if any) can be measured direct- 
ly and in full detail. 

Receiver operation 
Figure 2 is a simplified block diagram of a 

typical stereo FM receiver /decoder. The re- 

ceiver detects the multiplex stereo signal and 
splits it into its three components -M, Sm and 

I 

l 

e L1 EXT I PILOT I AMPLITUDE 
RF I 

RI- ' I r.+.H, 

r..7. ,...o. ---Ì--1.-`-T-t-1 r-' L-- -J----A, 
I-- --- _ 

J 
I 

, i-- á --- I MULTIPLEX 
I OUTPUT 

MULTIPLEX 

_45... -1- ADDER ATTENOATOR 

I 

Il 

I 

L_ 

STEREO 
MODULATOR I- 

J 
19/38 kHz 

FREQUENCY 
CONVERTER 

19 kHz 
OSCILLATOR 

2- CHANNEL 
AMPLIFIER 

SYNC OUTPUT 
1 OR 5 kHz 

5 3 

R L 

EXT 
AUDIO 
INPUT 

2 

POWER 
SUPPLY 

FREQUENCY 
MODULATED 

100 MHz OSCILLATOR 

RF OUTPUT 
100 MHz 

I 

I .1 
IPOWER! 

115/230V ! 15% 

50. . .60 Hz 
25VA 

FIG. 3 -THIS BLOCK CIAGRAM of a stereo FM generator gives some idea of the facilities available. 

P. The pilot signal is fed through ,t t equency 
doubler to regenerate the subcarrie for the 
Sm signal, to which it is added The L R 
signal is detected from the resultint, ç as signal. 
This L R signal is then added to tlx: L + R 

signal (M). In this way, a 2I. ,inal is 

obtained. [(L +R) +(L R) =2L]. To get the 

R signal, the L R signal is phasi>9 sifted by 

180° and added again to the L -- 2 signal, 

resulting in a 2R signal I';L +R) 
(L R) =2R]. 

One final stage is de- emphasis. B:fore the 
original left- and right -channel sigla s are fed 

to the transmitter, the higher freque scies are 
given pre- emphasis to help increase he high - 

frequency signal -to -noise ratio. Tb is :mphasis 
has to be removed. After de-err pl asis and 
amplification the left and right si. nals are 
applied to their loudspeakers. 

Alignment faults 
Typical troubles that arise are plase shift 

between the 19 -kHz pilot signal and the 38- 

kHz signal regenerated in the decode: demod- 
ulation time errors; and, perhaps most com- 

mon of all, crosstalk between the left tnd right 
channels. 

All these faults can be cured b realign- 

ment, using a stereo generator. Adding an 

oscilloscope to the test set -up makes possible 

direct measurement not only of amp} tude and 

frequency, but also of crosstalk, phisa -relation 
and distortion. 

The equipment should provido:.t logical 

sequence of test signals to enable wolrate and 

fast alignment of a stereo decode- er a com- 

plete receiver. The test sequences should in- 

clude a 19 -kHz pilot, internal AF modulation 
with provision for external modulation, right - 
channel- and left- channel -only sign: Is, and a 

right equals minus left signal. A 100 - s1Hz ± 1 

MHz RF signal is also very useful, and is 

essential for checking a receiver. 

Generator description 
Figure 3 is a block diagram of the type of 

FM generator mentioned earlier n this arti- 
cle. 

Signals of 1 and 5 kHz are produced by an 

audio -frequency oscillator and a -e pushbut- 
ton- selected for channel R, channel L., or both 
channels in antiphase (R = L). l'It_ selected 

AF signal is also available as an external 
trigger signal -for an oscilloscope, or exam- 

ple. 
The 38 -kHz subcarrier is deriv d from the 

19 -kHz crystal- stabilized pilot -tore oscillator. 
The pilot tone is also pushbutton -s el icted. 

In the 19 -kHz to 38 -kHz frequenc convert- 
er, the pilot signal is doubled rc c reate the 

subcarrier signal and is applied to +:he stereo 

modulator. 
The audio input signal (R or L c both) is 

modulated together with the 38 -kH subcar- 
rier frequency. 

At point 4 of the stereo modulator the input 
signal is phase- shifted 180° to basin that the 
channels are in antiphase when R = L is 

selected. 
If the EXT pushbutton is depre rsed, the 

complete stereo signal of a recordár or record 
player can be introduced. The aid :r circuit 
adds the 19 -kHz pilot tone, when selected, to 

the stereo multiplex signal. The attenuator 
adjusts the multiplex signal contintously for 

the required input level of a st.reo FM 

decoder. 
From the moment the RF butt n is de- 

pressed the multiplex stereo signal is RF- 

modulated at a 100 -MHz carrier frequency. 

www.americanradiohistory.com

www.americanradiohistory.com


The center frequency is adjustable ± 1 MHz 
to avoid interference with transmitters on 
adjacent frequencies. 

The complete stereo multiplex signal com- 
prises three components: The sum of the L and 
R channels, the difference of the L and R 
channels modulated at the subcarrier frequen- 
cy, and the pilot frequency. 

It will be clear that, although a stereo FM 
generator is simple compared to a real trans- 
mitter, its specifications must be close to the 
requirements that have to be met by the trans- 
mitter signal. 

The Philips PM 6456 FM stereo generator 
offers: 

Crosstalk suppression between the L and R 
signals for 1 and 5 kHz > 40 dB. 

Phase shift between the pilot and subcarrier 
3° 

Subcarrier suppression > 40 dB. 

Accuracy of the pilot frequency, 19 kHz 
±2 Hz. 

Stereo FM alignment 
The measuring set -up is simple. The multi- 

plex output of the generator is connected to 
the decoder input. 

The alignment is performed step -by -step 
(see Fig. 4). 
1. The 19 -kHz pilot signal is applied without 

an M and Sm signal (Fig. 5). The input 
voltage is adjusted to 200 mV peak -to- 
peak on the scope, using the attenuator in 

FIG. 5 -THE FIRST STEP is to apply the 19-kHz 
pilot signal, without the M or Sm signals. 

FIG. 8 -THE AMPLITUDE OF the multiplex sig- 
nal at the input is adjusted for 1 volt peak -to- 
peak. 

the multiplexer output. The pilot and 
subcarrier filters are adjusted at this 
stage. After the pilot and subcarrier fre- 
quencies are measured, the oscilloscope - 
preferably dual- trace -is connected to 
the right- and left- channel outputs, re- 
spectively. 

2. A multiplex signal modulated with only one 
channel -say L -is now applied, and the 
decoder adjusted for minimum channel 
crosstalk. The amplitude of the multiplex 

J, f 36 kHz: SQUARE WAVE 
I 
o 38 kHz: SQUARE WAVE 1----- 

INPUT I 0-- 

( 

L 

INPUT 
SIGNAL 

SPLITTER 

SU8 CARRIER 
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MAIN /SUB 

t MONO/ 
STEREO 
SWITCH 
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MONO /STEREO 
SWITCH SIGNAL 
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MATRIX 

AF 
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POWER 
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V. 

maw Im =1 Im 

TT 
OUTPUT 0 O OUTPUT 

FIG. 4-A STEREO FM DECODER ready for checking and realigning. 

FIG. 7 -A DUAL -BEAM OSCILLOSCOPE facili- 
tates the examination of crosstalk between L 
and R channels. The upper trace shows the 
signal on the L channel, which results in the 
crosstalk on the R channel in the lower trace. 

FIG. 8 -THE STEREO GENERATOR provides a 
1 -kHz signal with a pilot to the L channel. 
Adjustment is made to minimize crosstalk. 

signal at the input is 1 volt peak -to -peak 
(Fig. 6). Figure 7 shows a typical display 
of part of the L signal causing crosstalk in 
the R channel. Amplitude and phase then 
have to be adjusted to minimize this 
crosstalk (Fig. 8). The process is repeated 
to check the second channel, in this case, 
the R channel (Fig. 9). Now the crosstalk 
in the left channel is minimized. 

FIG. 9 -THE SAME SIGNAL is then applied to 
the R channel, and crosstalk on the L channel is 
minimized. 

FIG. 10-THE AMPLITUDE OF the Sm signal is 
adjusted to give zero -axis crossing. 
3. Applying only a sideband signal -the addi- 

tion of the modulating L or R signal in 
phase opposition in the mixer stage, with- 
out the pilot -should result in Sm signals 
with equal amplitude and phase, provid- 
ing a display with a sharp zero -axis cross- 
ing (Fig. l0). 

4. The sideband signal is then applied with the 
pilot signal, and the resulting L and R 
output signals are adjusted to the same 

(continued on page 106) 
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New for HI -FI 

CLASS -H 
Variproportional 

Am pill Ter 
New approach to audio amplification provides 

high efficiency and rates a new 
class designation. Here's how it works 

FOR MANY YEARS HIGH -FIDELITY AMPLI- 

fier designers and manufacturers concen- 
trated on Class -A, Class -AB and Class -B 

circuitry. At the relatively low power - 

output levels demanded by audiophiles 
during the beginning of the hi -fi era, 
power -amplifier efficiency was of little 
concern. But, as audio enthusiasts began 
to seek ever more powerful amplification 
(the newest leader in the receiver "power 
race" this year is a 250- watt -per- channel 
heavyweight from Marantz), the effi- 

cient conversion of wall -outlet AC power 
into low- distortion audio power began to 

be more important. The nation's energy 
crisis has caused audio enthusiasts to 

think about the electrical energy con- 
sumed by their hi -fi components. 

Audio designers have recently turned 
their attention to new circuits and can 
more efficiently convert input AC line 
power to useful audio power. Some time 
ago, we discussed the so- called Class -G 

amplifier circuitry developed by Hitachi. 
Essentially, the Class -G circuit uses two 
levels of output- transistor devices, each 
powered by its own supply voltage. Low - 

power pairs handle signals up to a prede- 
termined amplitude, while the higher - 
powered pairs, operating at higher supply 
voltages, take over the job when signal 
levels exceed the lower supply voltage. In 
this way, each pair of transistors operates 
over its most efficient range for a longer 
period. 

Now, Soundcraftsmen of Santa Ana, 

LEN FELDMAN 
CONTRIBUTING HI -FI EDITOR 

CA, have produced another class of au- 
dio amplifier that they have tentatively 
called "Class H." Paul E. Rolfes, Sound - 
craftsmen chief engineer and the inventor 
of the new amplification scheme, pro- 
vided us with information regarding his 
invention (for which patents are pending) 
at the recent Consumer Electronic Show 
in Chicago, IL. 

RECT 

HIGH VOLTAGE I -F) SUPPLY 

How it works 
A simplified schematic of the Class -H 

vari- proportional circuitry is sh awn in 

Fig. 1. The first thing to note in exam- 
ining the power- supply arrangement on 

the left side of Fig. 1 is that the circuit 
uses two positive- and negati' &- supply 
voltage levels (derived from the t,,o take- 
off points, per polarity, at the power- 

LOW VOLTAGE 
I+) SUPPLY 

1 

LOW VOLTAGE 
1 -I SUPPLY 

AMPLIFIER 
PRE-STAGES 

RECT 

HIGH VOLTAGE 

I 
I ( -I SUPPLY 

D 

VARI- PROPOR1141IAL 
LOGIC CONTRO. 

R 
\\ 

I 

OUTPUT 

LOAD 

VARI -PROPUF' IAL 
LOGIC CONI 

FIG. 1- CLASS -H AMPLIFIER uses a dual polarity low- and high -voltage power supp y. he logic 

circuit varies the supply voltage to the output transistors. 
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FIG. 2 -1 kHz TEST SIGNAL appearing at out- 
put of Class -H amplifier. Upper and lower 
traces show the positive and negative voltage 
levels supplied to the output transistors. 

FIG. 4 -_ANGE OUTPUT SIGNAL swings force 
the power supply to saturate. 

EMI 
FIG. 7- CURRENT VS. VOLTAGE characteristic 
of an output transistor. The amplifier is op- 
erated at on3 -third in the Class -AB mode. Area 
to left of trace is heat dissipation. 

FIG. 3- INCREASING THE AMPLIFIER GAIN 
shows that as the output signal approaches the 
supply voltage, the logic circuits increase the 
supply voltage. 

transformer secondary). The ratio of 
these power- supply voltages is arranged 
so that the low- voltage supply is two - 
thirds that of the high -voltage supply. In 
operation, the amplifier appears to work 
exactly like a conventional Class -AB am- 
plifier at low -power outputs. However, as 
the signal level approaches the low - 
voltage supply limit, a difference in oper- 
ation becomes apparent. 

Figure 2 shows two horizontal lines 
that represent the B+ and B- supplies 
to the output stages. A 1,000 -Hz sine - 
wave signal at the amplifier output is 
operating within the voltage limits of 
these supplies. As the output signal in- 
creases, you would normally expect clip- 
ping to occur when the output level 
reaches the supply -voltage levels. 

Referring to Fig. 3, however, note that 
the vari- proportional logic- control cir- 
cuits (of Fig. 1) have anticipated the 
sinewave's approach to the supply -volt- 
age level and have begun to increase the 
B+ and B- voltages to allow for addi- 
tional head room or power output. This 
action continues, as required, until the 
vari- proportional system reaches its max- 
imum, or the limit of the high -voltage 
supply. Figure 4 shows that the supply 
voltages have reached their upper limits, 
and, if the amplifier is driven still harder, 
clipping finally takes place against the 
high -voltage supply, as shown in Fig. 5. 

The amplifier operates at a lower volt- 
age most of the time. This conserves 
energy because it reduces output -stage 
dissipation, since this dissipation is di- 

FIG. 5- OUTPUT SIGNAL CLIPS when the out- 
put voltage reaches the maximum supply volt- 
age. 

FIG. 8- CURRENT VS. VOLTAGE characteristic 
of an outpur transistor operating in the new 
Cass -H made. 

FIG. 6-COMPLEX WAVEFORM is shown in 
center trace. Upper and lower traces show 
output of power supply. 

rectly proportional to the voltages ap- 
plied across the output transistors. Ac- 
tually, there is energy conservation even 
under high- powered sinewave conditions 
too. Figures 4 and 5 show that although 
the high -voltage supply is being "turned 
on" to its maximum level, it only reaches 
that level during the brief period required 
by the peak of the output sinewave. It is 
off (and the lower supply voltage ap- 
plied) during most of the "duty cycle" of 
each sinewave -signal polarity. 

When we first learned of this circuit, 
several question came to mind. First, 
unless the supply- voltage control circuits 
are fast -acting, what if a high- frequency 
musical transient signal caused the am- 
plifier to clip before the higher supply 
voltage had a chance to turn on. Second, 
the supply voltage should rise before it is 
actually needed, to avoid any switching 
blips or discontinuities in signal wave- 
forms. 

FIG. 9 -HEAT DISSIPATION DIFFERENCE be- 
tween Class -AB and Class -H modes is shown 
by superimposing Figs. 7 and 8. 

Obviously, the inventors foresaw the 
same possible problems. Referring once 
more to Fig. 3, note that the sinewave 
peaks are still below the level that would 
require an increase in supply voltage. 
Still, the vari- proportional logic circuitry 
has already detected a rising waveshape 
and is anticipating that the supply volt- 
age may have to be increased. Therefore, 
it begins to turn on the higher supply 
voltage before the sinewave actually 
reaches the lower supply voltage level. In 
Fig. 4, the slope or rate of increase of the 
upper waveshape (positive supply volt- 
age) is greater than the slope of the 
audio-signal sinewave that is "entering" 
the upper supply. Since the turn -on gain 
of the upper supply voltage is greater 
than the amplifier gain, the sinewave 
signal can never catch up with the higher 
supply (until it. reaches final, upper clip- 
ping, as shown in Fig. 5). 

Soundcaaftsmen also notes that the 
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FIG. 10- CURRENT VS. VOLTAGE character- 
istic of an output transistor when the amplifier 
is operated at full -rated 3utpvt in the Class -AB 
mode. 

FIG. 11- CURRENT VS. VOLTAGE character- 
istic of an output transistor in a Class -H ampl'- 
fier operated at full -rated output. 

FIG. 12 -HEAT DISSIPATION DIFFERENCE be- 
tween Class -AB and Class -H amplifiers op- 
erated at full -rated power is obtained by su- 
perimposing Figs. 1C and 11. 

inherent slew rate of the higher -voltage 
supply is greater than that of the audio - 
amplifier circuits themselves, which is 

approximately 50 volts- per -µs. There- 
fore, regardless of the signal waveshape, 
the vari- proportional supply logic antic- 
ipates the rising waveshape and turns the 
higher supply on with gain and slew rate 
exceeding those of the amplifier itself. It 
is as if the increased voltage supply gets 
out of the way of the rising audio signals 
appearing at the amplifier output. 

Figure 6 shows the complex waveforms 
produced when this amplifier was used to 
reproduce rock music. As the output 
signal reaches the lower positive supply 
voltage, the higher supply voltage is 

switched in by the vari- proportional con- 
trol system. 

Figures 7 through 12 show the current - 
versus- voltage characteristic taken on 
one of the audio -amplifier output tran- 

e 

FIG. 13- SOUNDCRAFTSMEN MODEL MA5002 

Class -H amplifier. 

FIG. 14- POSITIVE SLEW RATE of Class -H am- 
plifier operating at 250 watts- per -channel. 

FIG. 15-NEGATIVE-GOING 
Class -H amplifier operating 
channel. 

SLEW RATE of 
at 250 watts -per- 

sistors. Each figure shows transistor heat 
loss in the area bounded by the scope 
trace and the X- and Y -axes to the left. 
In Figs. 7 and 8, a 250 -watt amplifier is 

operated at one -third its rated output 
power (the required preconditioning test 
point of the FTC's rule on amplifier - 
power disclosure). 

Figure 7 shows the amplifier operating 
in conventional Class AB, without the 
vari- proportional control system. In Fig. 

8, the same amplifier is operated at the 
same power- output level but using the 
Class -H concept. Figure 7 shows that the 
area representing transistor dissipation is 

obviously greater for the conventional 
amplifier. A double exposure of the two 

curves on the same film is shown in Fig. 

9; the area between the two curves is a 

direct measurement of the savings in heat 
dissipation on each output transistor with 
the vari- proportional concept. 

FIG. 16 -10 kHz SOUAREWAVE OUTPI T from 
Class -H amplifier. 

FIG. 17 -LOW FREOUENCY SOU E ` EWAVE 

output from Class -H amplifier. 

Figure 10 shows the same a mplifier 
now delivering its full rated 250 -watt 
output, but without vari -prop ortional 
control. In Fig. 11 the same amplifier is 

delivering full rated output, tk ì s time 
using the vari- proportional duo [-supply 
circuit. The change in slope of the curve 
in Fig. 11 is caused by the van propor- 
tional system increasing th! voltage 
available to the output transistor;. Again, 
the area to the left of the trice and 
bounded by the left and lower X -and Y- 

axes is substantially greater than that of 
Fig. 10. Figure 12 again show; :i double 
exposure of two curves; the area between 
the curves represents the savirg. in heat 
dissipation or heat loss for et di output 
device. 

The major advantage claimed for this 
method over other efficiency improving 
schemes is that there is no switching or 

changing of signal paths within he basic 
amplifier itself. All the control; for in- 

creasing the power -output ca 'ability on 
an as- required basis act only v, thin the 
power supply and are therefor outside 
the feedback loop of the audio mplifier 
circuits and have no effect on ti , distor- 
tion, stability or slew rate o' 1e basic 
amplifier circuit. 

New power amplifier 
Soundcraftsmen's first con- hercially 

available product using this circuit ap- 
proach is their new mode" MA5002 
power amplifier, which is ratel at 250 
watts -per- channel, into 8 -chin loads, 
both channels driven from 2) Hz to 

continued cae page 106 

www.americanradiohistory.com

www.americanradiohistory.com


Engineers 
design 

electronic 
circuits 
so can 

you! 
Only CREI offers you a choice 

of 18 home study programs 
in electronics with circuit design, 

plus special arrangements 
for engineering degrees 

Advanced Electronics 

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

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

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

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

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

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

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

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

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

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

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

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

Qualifications 
You may be eligible to take a CREI 
college -level program in electronics if 

you are a high school graduate (or the 
true equivalent) and have previous 
training or experience in electronics. 
Program arrangements are available 
depending upon whether you have ex- 
tensive or minimum experience in 

electronics. 

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

Mail card or write describing qualifications to 

R U 
CAPITOL 
RADIO 
ENGINEERING 
INSTITUTE 

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

Accredited Member National Home Study Council 

GI Bill 
CREI aragrams 
are approved 
for training of 
veteran:: and 
servicetaen under 
the G.I ßi11. 
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Radio -Electronics 
Tests Dynaco SCA -50 

CIRCLE 99 ON FREE INFORMATION CARD 

LEN FELDMAN 
CONTRIBUTING HI -FI EDITOR 

DYNACO, INC., IS ONE Of THE FEW MAN - 
ufacturers who still offer their products in 
both wired and kit form. The unit we evalu- 
ated was factory -wired, but we explored its 
internal construction in enough detail to state 
that, with a few hand tools, a soldering iron, 
and the will to follow the step -by -step assem- 
bly instructions to the letter, the model SCA - 
50 would make an ideal beginner's project, 
even if you have never built any hi -fi equip- 
ment before. 

The model SCA -50, shown in Fig. 1 (the 
cabinet is an option), has a silver extruded 
front panel whose dimensions far exceed the 
height and width of the perforated black metal 
cover normally supplied with the unit. Thus, it 
is easy to "custom- mount" the unit into any 
cabinet by making a single cutout. 

The two large rotary controls at the upper 
left section take care of program source 
selection (there are two TAPE play positions, 
PHONO, TUNER and a spare or AUX position) 
and master VOLUME adjustment. Smaller rota- 
ry control knobs at the upper right section 
handle channel BALANCE, BASS and TREBLE. 
Pushbutton switches below are used for the 
tape monitor circuit, mono /stereo switching, 
tone control defeat, and to select one or both 
pairs of speakers, which can be connected to 
the rear panel of the unit. A headphone jack 
adjoins these pushbuttons, while at the ex- 
treme lower right section are a POWER on /off 
button and an indicator light. 

Two switched and one unswitched AC con- 
venience receptacles are located at the left end 
of the rear panel (Fig. 2), next to which are 

' ' i -a _r s. iII i!-s 
3 J It . `". 

.' 

000> ar0. _...m. 

thumb -screw, color -coded speaker terminals, 
inscribed with printed speaker- symbol di- 
agrams and polarities to insure proper connec- 
tion of up to two pairs of speaker systems. 
Tape -out and tape -in phono tip jacks come 
next, followed by the other pairs of input 
jacks; the phono jacks and their associated 
ground terminal are located as far away from 
the AC and power -supply parts as possible. 
The diagram of Fig. 3 shows the assortment of 
components that can be connected to and used 
with model SCA -50. 

An internal view of the completed amplifier 
is shown in Fig. 4. Note that the three major 

2 

PC boards (the preamp -control board and two 
power -amplifier modules) come preassembled, 
so that what appears like a great deal of wiring 
really is the only major work in assembling the 
kit aside from the usual mechanical pro- 
cedures. 

1 

Circuit highlights 
The preamp section consists of two active 

low -noise circuit elements, both using inte- 
grated circuits with Class -A output and pow- 
ered by regulated ± 15 volts DC. The phono - 
equalizer section uses DC- connected feedback 

TABLE I 

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 for rated output (Hz -kHz) 

DISTORTION MEASUREMENTS 

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

DAMPING FACTOR, AT 8 OHMS 

PHONO PREAMPLIFIER MEASUREMENTS 

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

(at rated input sensitivity) 

HIGH -LEVEL INPUT MEASUREMENTS 

Frequency response (Hz -kHz, ± dB) 
Hum /noise referred to full output (dB) 
Residual hum /noise (minimum volume) (dB) 

TONAL COMPENSATION MEASUREMENTS 

Action of bass and treble controls 
Action of secondary tone controls 
Action of low- frequency filter(s) 
Action of high- frequency filter(s) 

COMPONENT MATCHING MEASUREMENTS 

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

EVALUATION OF CONTROLS, 
CONSTRUCTION AND DESIGN 

Adequacy of program source and monitor switching 
Adequacy of input facilities 
Arrangement of controls (panel layout) 
Action of controls and switches 
Design and construction 
Ease of servicing 

OVERALL AMPLIFIER PERFORMANCE RATING 

R -E 
MEASUREMENT 

32.0 
29.0 
30.0 
30.7 
29.0 
25.0 
10 -40 

0.022 
0.05 

0.018 
0.015 

50 

0.1 
110 
63 

10 -40 
82 
82 

See Fig. 5 

1.65 
130 
130 
130 

250 mW (8 ohms) 

R -E 
EVALUATION 

Very good 
Excellent 
Excellent 

Good 
Very good 

Good 
Excellent 

Excellent 
Very good 
Excellent 
Excellent 

Very good 

Superb 
Very good 

Good 

Excellent 
Very good 

Good 

Very good 

Good 
Very good 
Excellent 
Excellent 
Very good 
Excellent 

Very good 
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SPEAKERS -A' 

o 

SPEAKERS 'B 
TAPE 2 

TABLE II 

OVERALL PRODUCT ANALYSIS 

Retail price 

Price category 
Price /performance ratio 

Styling and appearance 
Sound quality 
Mechanical performance 

$249 (wired); 
$149.00 (kit) 

Low 
Excellent (kit); 

Very good (wired) 
Very good 
Excellent 
Very good 

Comments: Dynaco has obviously carried over many of their design ideas incorporated in their 
more expensive integrated amplifiers into this lowest -powered and lowest -priced unit 
in the line. The kit price is outstandingly low, but the large difference between the wired 
and unwired prices makes it something less than a bargain if you lack the inclination 
(or skill) to assemble and wire the unit yourself. That large price difference is also a 

clue to the undeniable fact that this unit requires quite a bit of labor if you are going to 
purchase it in kit form. There seems to be a high density of interconnecting, point -to- 
point wiring and cabling -more so than on some competitive kits we have examined 
recently. Kit instructions are easy to follow and well written, and the wiring is made 
much easier to follow thanks to a large, multi -colored overall wiring diagram, which is 

separable from the rest of the construction manual and can be kept in full view on your 
workbench. 

If you are looking for the latest frills found in some other preamps or integrated 
amplifiers, this unit may not be for you. Such niceties as low- and high -cut filters are 
absent, as is a second tape- monitor circuit (now common on many amplifiers) or a 

second phono input pair. However, parts used are of top quality, and it is obvious that 
Dynaco set out to deliver as much performance for a product in this price range as 

they possibly could, even if that meant leaving out some of the less often used frills or 
switches that add flexibility and overall versatility in a component system made up of 
separates. In terms of pure sound, when driving speakers of reasonably high effi- 
ciency, we could not fault the model SCA -50. The somewhat higher than usual phono 
input sensitivity was also welcome, and would enable the user to choose a cartridge - 

that delivers somewhat lower output than the norm. Generally (but not always) that 
means a somewhat higher quality cartridge. All in all -good value, good sound within 
its power limitations and excellent for the budget- minded. 

for RIAA equalization, and the ton, -control 
circuit also uses DC feedback arounc another 

IC, with AC feedback used for vs r' ng bass 

and treble response. Turn -on cr :urn -off 
"thumps" are attenuated by mean; . a low - 

resistance FET at the tone- contri o output. 
Power amplifier stages are of the ft!i comple- 

mentary configuration and are DC cc upled to 

the speaker terminals, while a li 'erential 
input pair of transistors is used n the first 
stage of the power amplifier section. 

For circuit and speaker protection, a pair of 
diodes limit available current for eaca signal - 

3 waveform polarity. In addition, each polarity 
has a fuse to protect against excel is = output 
current. If the heat -sink surface temperature 
rises to 80 °C., a built -in thermal eirer, t break- 
er will shut down the amplifier unti safe oper- 

ating temperatures are achieved. Mar>r power 

supply parts (transformer, filters, :cctifiers, 
etc.) are all separately mounted it i wired; 
and, since the unit is intended r r home 

construction, the overall layout is cpcn. 

Amplifier performance 
measurements 

Table I summarizes results of our lab mea- 

surements made on the Dynaco model SCA- 
50. Comparing these restults with +he pub- 

lished specifications in this report, t :w com- 
ments are in order. 

Our measured 32.0 watts (at I . F z into 8 

ohms) does not contradict Dynacc', claim of 
"35 watts at clipping." Clippine -- presents 

around 1.0% of harmonic distorticn_ whereas 

we measured l -kHz output for rs tc: distor- 
tion, which is a lower 0.25 %. Th_ .mplifier 
more than met its 25-watt-per-char r.l "FTC" 
rating over the entire 20- Hz- to -20 -k1 z power 

band. Intermodulation distortion - ,d total 

harmonic distortion at rated outp i were, in 

fact, all well below the rated fig_ ,.- given - 
often by a whole order of magne ,le. The 

disparity between our hum -and -no rc findings 

and Dynaco's represents a bit of ' esman- 

ship." Dynaco's phono hum -and -n i spec is 

based upon a 10 -mV input signal. C i he other 

hand, our measurement was basc,l _pon an 

actual input sensitivity of 1.65 mV i_ .-r figure 
of 63 dB, if referenced to 10 mV, w r _1 exceed 

78 dB -much better than the 72 c It .laimed. 
In the case of high -level input sigr. -to -hum 

and noise, Dynaco references a O.. -s It input 
signal, whereas in fact the input it i : ivity of 
the high -level circuitry is 130 mV, a d it is to 

that level that our 82 -dB result is referenced. 

Again, if we were to translate that future to a 

0.5 -volt reference, hum and noise wo Id result 

in -93.7 dB-or better than Dynsce's claim. 
The fact is that the hum and noise linares for 

both input levels were good -and be .er than 

specified. Tone control and loudness a ,ntrol at 

various levels are shown in Figs. 5 ar _ 6. 

x1=111111111111011MeN 

MANUFACTURER'S PUBLISHED SPECIFICATIONS: 

Power Output: 25 watts continuous per channel, 20 Hz to 20 kHz, 8 -ohm loads. Rated 

THD: 0.25 %. (Power at "Clipping ": 35 watts, 1 kHz, 8 ohms; 35 watts, 4 ohms; 20 

watts, 16 ohms). IM Distortion: 0.1 %. Frequency Response: Phono: RIAA ± 1.0 dB. 

High Level: 15 Hz to 45 kHz, - 0.5 dB. Hum and Noise: Phono: 72 dB below 10 -mV 

reference; High Level: 89 dB below 0.5 -volt input. Phono Overload: 100 mV at 1 kHz_ 

Input Sensitivity: Phono: 1.65 mV; High Level: 125 mV. Tone Control Range: 10 dB 

at 50 Hz and 15 kHz. Dimensions: 13'/2 x 12 x 4'/4 inches high. Net Weight: 15 lbs. 

Power Consumption: 20 watts at "no signal "; 240 watts maximum, 50 to 60 Hz, 120 or 

240 volts. Suggested Retail Prices: $249 (wired); $149 (kit). 
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Summary 
The Dynaco Model SCA -50 is a straightfor- 

ward preamp /amplifier that does not have 
some of the secondary control features found 
in more expensive and more powerful units. 
However, it is well designed for what it is and 
offers the ambitious kit -building audiophile a 

chance to win a reasonably priced integrated 
amplifier in this power class. 

Table I I contains our overall product evalu- 
ation as well as additional summary com- 
ments. R -E 
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Heath AR -1515 
AM /FM Receiver 
HEATH'S MODEL AR -1515 IS A TOTALLY NEW 
design that is different in appearance from any 
of Heath's earlier all -in -one receivers. Digital 
frequency readout has been borrowed from the 
company's earlier Modulus tuner- preampli- 
fier (and works for both the AM and FM 
frequencies). While the latter separate com- 
ponent, when coupled to a single stereo basic 
amplifier sells for a total of $780.00 and 
delivers 60- watts - per -channel, by combining 
amplifier and tuner -preamplifier on a single, 
elegantly designed chassis, Heath offers a 70- 
watt -per- channel receiver for $550.00. The 

CIRCLE 50 ON FREE INFORMATION CARD 

receiver, shown in Fig. 1, is available only in 
kit form, and if building hi -fi kits is evening 
recreation in your home, figure on several) 
weeks' work at least. 

Figure 1 shows the front panel's hinged flap 
or "trap door" in its open position, disclosing 
both the major and less -used controls; bui 
when the flap is closed, only the major rotary 
controls along the top are exposed: The TUN 
ING knob, MODE switch (mono or stereo), 
SELECTOR switch for program selection and 
the VOLUME control. Behind the hinged flap 
are two speaker- selector pushbutton switches, 

MANUFACTURER'S PUBLISHED SPECIFICATIONS: 
FM TUNER SECTION: 
Usable Sensitivity: mono, 1.8 pV (10.3 dBf); stereo, 3.5 pV (16.1 dBf). S/N Ratio: mono, 
70 dB; stereo, 60 dB. Selectivity: 100 dB. Capture Ratio: 1.5 dB. Image, IF and 
Spurious Rejection: 90 dB. AM Suppression: 65 dB. 50 -dB Quieting: mono, 2.3 µV 
(12.5 dBf); stereo, 35 µV (36.1 dBf). Harmonic Distortion: 1 kHz: mono, 0.3 %; stereo, 
0.35 %. Stereo Separation: 40 dB at 1 kHz; 25 dB at 10 kHz. Frequency Response: ± 1 

dB, 20 Hz to 15 kHz. Carrier and SCA Suppression: 60 dB. Mute Threshold: 011V to 5 
pV (variable). 

AM TUNER SECTION: 
Sensitivity: 5µV (50 -ohm direct input). Selectivity: 20 dB at 10 kHz. Image Rejection: 
at 600 kHz, 70 dB. IF Rejection: at 1400 kHz, 60 dB. Hum and Noise: -45 dB. THD: 3 %. 
Frequency Response: ±3 dB, 20 Hz to 4 kHz. 

AMPLIFIER AND PREAMPLIFIER SECTIONS: 
Power Output: 70 watts continuous per channel, 8 -ohm loads, 20 Hz to 20 kHz. THD: 
0.08 %. IM Distortion: 0.1 %. Damping Factor: 60. Frequency Response: -1 dB, 8 Hz to 
45 kHz. Input Sensitivity: phono 1 & 2, 2 mV; high level, 200 mV. Phono Overload: 100 
mV. Phono Frequency Response: RIAA ±0.5 dB. Hum -and -noise: phono, 65 dB; high 
level, 80 dB, minimum volume, 100 dB. Tone Control Range: Bass, -t 12 dB at 20 Hz; 
Treble, ± 12 dB at 20 kHz. Filter Cutoff: low, -3 dB at 30 Hz; high, -3 dB at 7 kHz. 
GENERAL SPECIFICATIONS: 
Power Requirements: 108 to 132 volts or 216 to 264 volts, 50/60 Hz, 60 watts at no 
signal to 260 -watts maximum. Dimensions: 211/2 W. X 63/16 H. X 15 inches D. Weight: 
36 lbs. Price (kit): $549.95; ($589.90 with Dolby option). 
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BASS, TREBLE and BALANCE controls, a tone 
defeat switch, high and low filter switches, FM 
mute switch (Heath calls it a SQUELCH defeat 
button), BLEND switch (for reduced noise in 
weak -signal stereo FM reception), LOUDNESS 
switch, tape monitor and dubbing switches, 
and a Dolby FM switch (active only if you buy 
the Dolby board available as an option). The 
lower section of the panel also contains a head- 
phone jack and a pair of dubbing jacks (input 
& output). 

The upper left area of the front panel is 
highlighted by giant frequency- readout illumi- 
nated digits. This section of the front panel 
also contains the center -of- channel and signal - 
strength meters as well as illuminated words 
indicating mode, program source selected and 
the presence of a received stereo signal. (Inter- 
estingly, Heath uses the words FM PILOT for 
this last indication, probably in recognition of 
the fact that a station could have its 19 -kHz 
pilot "on the air," but at the same time be 
transmitting monophonic material- either in 
error or deliberately.) 

The rear panel of the model AR -1515, 
shown in Fig. 2, is equipped with the usual 
array of input jacks, tape -in and out jacks, a 
chassis ground terminal, 300- and 75 -ohm 
external FM antenna terminals, a pair of 
preamplifier output and main amplifier input 
terminals (interconnected by means of plug - 
to -plug wire jumpers), one switched and one 
unswitched convenience AC receptacles, an 
AM antenna jack, and two pairs of speaker - 
connection sockets designed to accept mating, 
polarized screw- terminal plugs that are sup- 
plied separately. The advantage of this ar- 
rangement is that if the speakers have to be 
disconnected, the polarized plugs remain with 
the speaker wires so that when they are recon- 
nected, proper phase relationships are main- 
tained between left and right speakers. 

The AM antenna jack referred to earlier is 
for connection of Heath's "built -in" antenna 
loop. Heath maintains (and we agree) that a 

traditional large AM loop antenna (the one 
you build from kit parts ends up as a loop 
having approximately a two -foot diameter) is 
a better AM signal interceptor than the more 
common ferrite "sticks" used on hi -fi re- 
ceivers. 

An internal view of the completed receiver 
is shown in the photo of Fig. 3. Thirteen sepa- 
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TABLE I 

FM PERFORMANCE MEASUREMENTS 

SENSITIVITY NOISE AND 
FREEDOM FROM INTERFERENCE 
IHF sensitivity, mono (NV) (dBf) 
Sensitivity, stereo (pV) (dBf) 
50 -dB quieting signal, mono (AV) (dBf) 
50 -dB quieting signal, stereo (AV) (dBf) 
Maximum S/N ratio, mono (dB) 
Maximum S/N ratio, stereo (dB) 
Capture ratio (dB) 
AM suppression (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 (a 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 (AV) (dBf) 
Separation, 1 kHz (dB) 
Separation, 100 Hz (dB) 
Separation, 10 kHz (dB) 
MISCELLANEOUS MEASUREMENTS 
Muting threshold (AV) (dBf) 
Dial calibration accuracy (t kHz at MHz) 

OVERALL FM PERFORMANCE RATING 

TABLE II 

AMPLIFIER PERFORMANCE MEASUREMENTS 
R -E 

Measurement 
80.0 
75.0 
75.0 
117.0 
108.0 
108.0 
18 -23 

R -E 
Measurement 

1.8 (10.3) 
3.5 (16.1) 
2.3 (12.4) 

29.0 (34.4) 
73 
64 
1.3 
65 
93 
90 
92 

100+ 

1.0 
0.12 
0.40 
0.12 
0.60 
0.14 
0.64 
1.4 

0.55 

1.0 (5.2) 
44 
40 
30 

"Perfect" 

R -E 
Evaluation 
Very good 
Excellent 
Excellent 
Excellent 
Excellent 

Good 
Very good 

Superb 
Excellent 
Excellent 
Excellent 
Superb 

Very good 
Excellent 

Good 
Excellent 

Fair 
Excellent 

Good 
Fair 

Very good 

Fair 
Excellent 
Excellent 

Very good 

See text 
See text 

Very good 

R -E 
Evaluation 
Excellent 
Excellent 
Excellent 
Excellent 
Excellent 
Excellent 
Very good 

Superb 
Very good 
Excellent 
Excellent 
Excellent 

Fair 
Very good 

Very good 

Very good 
Excellent 
Very good 

Very good 

Excellent 
Excellent 

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 for rated output (Hz -kHz) 
DISTORTION MEASUREMENTS 
Harmonic distortion at rated output, 1 kHz ( %) 

Intermodulation distortion at rated output ( %) 

Harmonic distortion at 1 -watt output, 1 kHz (%) 

Intermodulation distortion at 1 -watt output ( %) 

DAMPING FACTOR, AT 8 OHMS 
PHONO PREAMPLIFIER MEASUREMENTS 
Frequency response (RIAA dB) 
Maximum input before overload (mV) 
Hum /noise referred to full output (dB) 

(at rated input sensitivity) 
HIGH LEVEL INPUT MEASUREMENTS 
Frequency response (Hz -kHz, ± dB) 
Hum /noise referred to full output (dB) 
Residual hum /noise (minimum volume) (dB) 
TONAL COMPENSATION MEASUREMENTS 
Action of bass and treble controls 
Action of secondary tone controls 
Action of low- frequency filter(s) 
Action of high- frequency filter(s) 
COMPONENT MATCHING MEASUREMENTS 
Input sensitivity, phono 1 /phono 2 (mV) 
Input sensitivity, auxiliary input(s) (mV) 
Input sensitivity, tape input(s) (mV) 
Output level, tape output(s) (mV) 
Output level, headphone jack(s) (V or mW) 
EVALUATION OF CONTROLS, 
CONSTRUCTION AND DESIGN 
Adequacy of program source and monitor switching 
Adequacy of input facilities 
Arrangement of controls (panel layout) 
Action of controls and switches 
Design and construction 
Ease of servicing 
OVERALL AMPLIFIER PERFORMANCE RATING 

0.013 
0.05 

0.013 
0.022 

60 

- 1.5 dB 
120 

65 

10 -37, 1.0 
91 
95 

See Fig. 9 

See Fig. 10 

See Fig. 10 

1.7 

150 
150 
150 

105 mW 

Good 
Very good 
Excellent 

Good 
Excellent 
Excellent 
Excellent 
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rate PC boards are used (including the option- 
al Dolby FM board that our test sample 
included). The elaborate wiring harness is 

supplied completely ready for wirirg when 
purchasing the kit and is fully color -tided for 
easy identification of wire terminat* points. 

FM measurements 
Table 1 summarizes the major pe'rPirmance 

measurements made for the FM tunes section. 
The results can be readily compared with the 
manufacturer's specifications lister elsewhere 
in this report. In general, sensitivity aid quiet- 
ing for both mono and stereo sixn3ls were 
excellent. THD in stereo, for mid- frequencies, 
was a shade higher than specified but was 

deemed acceptable. The stereo thresh-old level 

was set a bit lower than we would have liked, 
so that even very noisy, weak stereo si anals are 
able to switch the circuitry into stereo decod- 
ing. Of course, it is always possible .D switch 
the MODE switch to mono; or, in le=s objec- 
tionable situations, to depress th - BLEND 

switch for reduced stereo FM n,it a at the 
expense of some high -frequency stereo separa- 
tion. In our sample, the SQUELCH conrol (and 
internal adjústment) had been adjusted so that 
no muting took place. Of course, a Lt builder 
(we did not assemble ours) could easi y set this 
control for best noise rejection whe i tuning 
between stations. We did so, se ling the 
threshold at a comfortable 3.0 AV Of 50. Natu- 

k 4 

rally, dial calibration was perfect since the 
digital counter when properly arsembled can 
only read the "true" received frecue icy (with- 
in 100 -kHz increments). Since tote readout is 

governed only by the frequency ei the local 
continuea on page 80 
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What You 

Should Know 
About CB 
Antennas 

The facts and fallacies 
surrounding CB antennas, mounts and 

installation techniques 

NEXT TO GREEK LITERATURE, THE MOST 
prolific source of myth and misinforma- 
tion can be found in discussions about 
Citizens band radio antennas. Many 
CB'ers are so concerned with "standing - 
wave ratio," "antenna performance" and 
"gain" that they totally ignore how an 
antenna's design affects its performance. 

Starting with the question of which 
antenna is best for mobile applications, 
the most common answer is a quarter - 
wave 108 -inch whip. This is not neces- 
sarily so. When a car stands still, there is 
no doubt that the long whip is the best 
antenna you can use. Unfortunately, the 
car does not always stand still and as the 
long whip bends back during car move- 
ment, it will detune. The extent of the 
detuning depends on the car speed. In 
addition, this antenna layback changes 
the angle of radiation. The same is true of 
top- and center -load antennas. 

So, while on paper a long whip, a top - 
or a center -loaded antenna may appear 
the best, a base -loaded antenna is actual- 
ly the best. The base load has the least 
amount of change when the car begins to 
move because the coil does not move. 
The antenna's capacitance, therefore, 
changes much less and the chances of 
dangerous detuning during motion is 
less. 

Antenna performance therefore is af- 
fected by mechanical design. The elec- 
trical theory that mechanical designers 
must follow can be summarized as fol- 
lows: A quarter- wavelength vertical an- 
tenna at resonance develops a radiation 
pattern that is essentially the shape of its 

*President, Antenna . Incorporated, Cleveland, 
OH. 

MILTON R. FRIEDBERG* 

associated mounting plane. Since the 
quarter -wavelength design operates as a 
ground -plane antenna, it uses its mirror 
image in the ground plane to provide 
essentially the same performance as a 
halfwave antenna. 

On the other hand, a ground plane 
whose radius is greater than two wave- 
lengths has little practical effect upon the 
radiation pattern of a vertical CB anten- 
na. A ground plane shorter than two 
wavelengths will result in a pattern dete- 
rioration equal to the relative ground - 
plane length in any direction. 

In mobile applications, the car body 
acts as the ground plane. This means 
that, theoretically, the antenna's position 
on the car has a definite bearing on the 
relative length of the ground plane from 
the antenna. An antenna that is mounted 
near the rear right -hand corner of the 
vehicle results in a radiation pattern in 
which the maximum direction is over the 
left front fender, on a diagonal line from 
the right rear corner through the left 
front fender. If the antenna is centered on 
the trunk deck close to the rear window, 
the directionality of the pattern is re- 
duced. Mounting the antenna in the cen- 
ter of the car roof provides as omnidirec- 
tional a pattern as possible. 

Antenna height 

A popular fallacy concerning mobile 
antennas is that raising the antenna 
height on the vehicle will effectively 
increase the range. Actually changing an 
antenna's location from the bumper to 
the trunk deck or roof will increase range 
very little. 

The supposed increased gain fails to 

materialize because the angular change 
in pattern caused by a three -foot height 
increase in the position of a mobile anten- 
na is insignificant when compared with a 
range of one mile or longer. Height can 
contribute to gains in range, but it 
requires a sizable height difference. A 
50 -foot change, for example, is effective 
because it can result in an appreciable 
gain in both the radiation angle and the 
line -of- sight. 

While height changes may not add 
much to performance, changing an an- 
tenna's position can be devastating for 
other reasons. An antenna designed for a 
rooftop mount will not work as well when 
it is trunk -mounted. The better manufac- 
turers specifically design and factory - 
pretune antennas for specific applica- 
tions. Therefore, you cannot assume that 
any antenna will work anywhere. 

Range is affected more by RF interfer- 
ence than by the antenna's location; your 
Good Buddies, not your antenna, are 
doing you in. The best place to mount an 
antenna, therefore, is wherever it is the 
simplest and most convenient. The roof- 
top mount is still considered the best in 
terms of radiation pattern; but with the 
growth of CB's popularity, many other 
equally effective mounts are now avail- 
able, and the performance and range de- 
pend on the quality of the mechanical 
construction of the antenna and its 
mount. 

The mount has two basic functions: It 
electrically insulates the radiating por- 
tion of the antenna from the vehicle, and 
it physically supports the radiator in its 
proper position. Obviously, the mount 
should act as a feed -through from the 50- 
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CENTER -ROOF MOUNT provides 'tie best om- 
nidirectional response. This location requires a 

magnetic mount or a hDle cut into the roof. 

ohm cable to the ship, and, as in all feed - 
through insulators, the internal capaci- 
tance should be minimized and insulation 
qualities maximized. 

Electrical connections should not be 
made through compression springs, 
which can act as loading coils or induc- 
tances. Maximum effort should be di- 
rected towards making a perfect connec- 
tion to the vehicular grounding metal, 
making sure that the ground connection 
maintains this pristine condition. Those 
small swivel balls that allow a three -foot 
whip to stand vertically are totally un- 
necessary. They only serve to add one 
more joint in the electrical path and, 
consequently, more resistance. 

BUMPER MOUNT does not provide optimum 
directional response but antenna attaches di- 
rectly to bumper. 

This is not to say that the antenna 
should not be vertical. Antennas 
mounted at angles will not perform as 
well as those mounted vertically, but a 
simple bend of the whip at the top of the 
adaptor will do a better job without 
affecting performance. Long whips on 
large swivel ball mounts are helpful 
because they can be mounted almost 
anywhere on any vehicle while still per- 
mitting the whip to be vertical. 

Faulty designs, however, do not allow 
the swivel ball to be properly tightened, 
and poorly designed units only bear on 
the inner surface of the half -ball. If the 
half -balls tighten so that they touch at 

THE SPRING CLAMP gutter mount adjusts to GUTTER -MOUNT ANTENNA has a fold -over 
the car's rain gutter and needs so screws. mount. 

MAGNETIC ROOF MOUNT is a eird I to install 
and remove. It has a 48 -inch wh p and the 
magnet is covered with a layer of clear plastic 
to protect the car roof against scralct,ss. 

the center of the ball, the whir motion is 

resisted by a very short lever al it and the 
ball turns. Ball size is extrernel. impor- 
tant. Small swivel balls, even °vlere pro- 
perly designed and constructed just do 
not have a long enough lever tc support 
102 -inch whips! 

Obviously, there must be ro stress 
concentrations to break the swiv I ball or 
crack the insulator. Most piasi o mate- 
rials flow under heavy comprc:.s . e loads. 
Other inexpensive materials als distort, 
allowing the ball to loosen on ?ts support, 
so that it again rotates. No :ter how 
often you tighten that big n i ., he whip 
just comes loose again! Wit} proper 
design and good materials, 3ior can in- 
stall the ball once and for all. and while 
good materials are expensive, corner cut- 
ting is a false economy. 

Long whip mounts 
Other styles of long whip rrountings 

have problems different from h;tse of the 
swivel mount. For example, here are two 
styles of chain bumper mounts. One uses 
a dog -chain type of link which somehow 
can't ever be made to stay in p ace. The 
stamped -link style is too small t a be flex- 

ible enough to conform , o bumper 
shapes, and the links stretch A.- en tight- 
ened under normal whip mevcment. In 
addition, both the dog -chain tyre and the 
stamped -link style are subjeot. to either 
stretching or breaking when the bumper 
is subjected to any form of imp. ct. If you 
back into a parking barrier, yeu usually 
part company with your chair -mounted 
antenna. 

There is a simple solution to the prob- 
lem. Since the advent of tLe impact 
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safety bumper in 1972, most bumpers 
have a lip to which a sturdy clamp can be 
affixed without using chains. The Anten- 
na Incorporated design, for example, 
combines two adjustments at right angles 
to each other so that the whip can be put 
into a vertical position by rotation in 
either the horizontal or vertical planes 
(sometimes called "equatorial mounting" 
by astronomers). This type of mount, 
when made of a heavy enough material, 
is an ideal support for long or heavy 
antennas. 

Trunk -lid mount 
The trunk -lid mount is the easiest 

antenna to install and is inoffensive to the 
eye. A metal bracket supports the anten- 
na, which is held to the edge of the trunk 
by two setscrews. Since the bracket is 
hidden by a decorative covering cup, the 
bracket can and should be of stiff steel, 
heavily cadmium -plated to prevent rust. 
The setscrews should be cup -pointed (as 
opposed to cone points) to cut through 
the paint for grounding while still pre- 
venting the setscrews from digging in too 
deeply. 

The bracket should also make room for 
cable clearance at the trunk edge. If that 
clearance is missing, what results is a 
crushed cable, and eventual cable 
shorting or tearing. 

Since even a slight movement of the 
cup tends to scuff and cut the body paint, 
a polypropylene plastic cup plus a soft 
gasket should be used to prevent damage 
to the trunk -lip paint. Even if the soft 
gasket is lost, the plastic minimizes the 
paint damage. 

If metal cups are used, they should be 
nonferrous, and have a decorative finish. 
Chrome -plated steel cups are the cheap 
way to cover the mounting bracket, and 
you can also be sure that the manufac- 
turer has also economized on the support 
bracket thickness and plating. You get 
what you pay for! 

Obviously, the coax cable termination 
at the antenna should be secure and 
include lockwashers for a tight connec- 
tion. It is best to buy preassembled 
connections whether you are an installer 
or a do-it-yourselfer. Make sure the 
manufacturer has soldered the preassem- 
bled connections for maximum reliabil- 
ity. This can save you up to 15 minutes of 
tedious assembly. 

Ideally, the cable should also have an 
in -line connector so that you can easily 
feed the cable through from the set to the 
antenna location. This connector should 
be the same size as the cable, so that you 
do not have to drill holes. In installing 
rear -mount antennas, the easiest cable - 
feeding method is to remove the bottom 
rear -seat cushion and feed the in -line 
connector up behind the vertical cushion 
to the trunk -hinge area. The secret is that 
the small in -line connector goes where 
the cable goes without requiring a large 
hole. It is virtually impossible to feed the 

large PL- 259 -type connector through 
from the trunk without completely re- 
moving the rear seat back and tearing a 
large hole in the rear wall. 

Hatchback mounts 
Hatchback mounts have been fostered 

by the small cars with their lift -up combi- 
nation trunk lid and rear window. The 
prime criterion here is innovation to meet 
all possible mounting positions, and the 

SWIVEL -BALL MOUNT permits vertical orienta- 
tion of antenna. 

TRUNK -LID MOUNT has clearance to prevent 
coaxial cable damage. 

quality of the mount should be measured 
by its strength and plating, as well as its 
ability to bite through paint for a 
ground. 

We recommend a hatchback mount 
that combines a full 360 -degree horizon- 
tal swivel plus a full 180- degree vertical 
swivel for a vertical or horizontal mount- 
ing on any edge. Obviously, the hardware 
must be heavily plated and use stainless - 
steel fastening devices. 

The cophase syndrome 
One of the greatest fallacies of antenna 

mounting pertains to the cophase, or 
dual- antenna. A long -time favorite 
among truckers, the dual antenna does 
not work in mobile applications. 

If you mount a vertical antenna paral- 
lel to another vertical antenna exactly 
108 inches away, and there is no vertical 
metal within two wavelengths, or 73 feet, 

the resulting radio radiation is increased 
in a "figure -8" pattern along the bisector 
of the line between the two antennas. 
However, if the spacing is not exactly 108 
inches, or if the vertical metal is closer 
than two wavelengths, the results are not 
the same. Even worse, in a mobile situa- 
tion, the results become difficult to pre- 
dict because the base impedance is no 
longer 50 ohms. 

If the antennas do not provide a 50- 
ohm impedance, the standing -wave ratio 
goes out of sight. You may actually be 
losing power that would have been radi- 
ated if only a single antenna was used. 

Nevertheless, if cophased antennas are 
used, the easiest way to tune them is to 
use an auxiliary length of RG -58/U 
cable from the set to one antenna, trim 
that antenna with the cable instead of the 
harness provided with the two antennas, 
and then trim the other antenna using the 
same piece of cable. When both antennas 
are tuned, reconnect the harness and you 
should be in resonance, provided that the 
individual legs of the harness are exactly 
equal in length. 

Again, if the antennas are base -station 
units mounted exactly 108 inches apart, 
you will end up with true cophasing. 
However, on a mobile unit, a field 
strength meter, at least one -fourth of a 
mile distant directly ahead or behind the 
car, will not show any real improvement 
over a single antenna unless you have 
been lucky and have found a true cophase 
situation. 

Theft protection 
There are service problems associated 

with devices that mount antennas on the 
trunk -lid rim and then fold up to hide the 
antenna. The ground connection is the 
culprit. All the devices have a hinge that 
acts as a high resistance. Moreover, the 
ground path is from the hinge to the 
scratched paint at the trunk -lip edge, 
which can result in no ground. All these 
things tend to blow those expensive tran- 
sistors in the final output stage of the 
transceiver. 

Magnetic mounts 
A magnetic mount or a true disguise 

antenna are the obvious answers to the 
theft problem. There are many forms and 
variations of magnetic mounts on the 
market. 

The number of pounds of lift is not the 
best measure of a magnetic mount's 
effectiveness. The ability to lift 900 paper 
clips or pull a Volkswagen with the 
antenna is as significant as a pen's ability 
to write under water. Straight vertical 
pull is unimportant because cars are not 
lifted by their antennas. The most impor- 
tant criterion is the magnet's resistance 
to being dislodged when tipped. Two 
other important factors: The mount must 
not "walk" along the roof from the vibra- 
tion caused by either whip sway or car 

continued on page 78 
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TEST EQUIPMENT 

all about 
RF signal 
generators 
PART Ill -A continuation of a series on one of the most 

versatile and useful test instruments 

CHARLES GILMORE'` 

LAST MONTH WE TOOK A LOOK AT SOME OF 

the fundamentals of signal generators. 
Now let's examine some important fea- 
tures that affect its overall performance. 

Output level stability 
Output level stability, as with output 

frequency stability, is given through a 

range of environmental factors including 
time and temperature, which are of ma- 
jor interest. Other factors that may be 

included are changes in load and in oper- 
ating voltage. Again, these are given as 
plus -minus a number of decibels for the 
indicated change. Output level stability 
specifications are usually confined to 

newer, more expensive generators. 

Spectral purity of output signal 
The spectral purity specifications indi- 

cate the amplitude and frequency of 
signals other than the desired frequency 
which appear at the output of the RF 
signal generator. Although in simple ser- 
vicing or home experimentation these 
may be of little or no consequence, they 
are of the utmost importance for exacting 
design work. Even the more sophisticated 
servicing of communications equipment 

'Manager Design Engineering, Heath Co., Ben- 
ton Harbor, MI. 

may be disrupted by signals appearing at 
undesired frequencies. 

Harmonic content 
Harmonic content is a specification 

indicating the maximum amplitude of 
any harmonics of the output signal. The 
specification indicates the greatest am- 
plitude of a harmonic in decibels below 
the fundamental amplitude. This is not 
necessarily the second harmonic, as push - 
pull amplifiers are frequently used at the 
generator output. These amplifiers have 
a high order of second -order product 
rejection but permit the passage of third 
and other odd -order harmonics. 

When dealing with the bandswitched 
LC oscillator where the RF oscillator is 

oscillating directly on the output frequen- 
cy, there should be no unwanted signals 
other than those harmonically related to 
the fundamental frequency, or those 
caused by modulation of the fundamental 
frequency. Harmonics at 20 dB to 30 dB 
below the fundamental are common on 
low cost and older generators. The newer 
high -priced generators operate with 30- 
dB to 50 -dB harmonic suppression. 

Residual FM 

Residual FM is a specification indi- 

eating undesired signals that are caused 
by unwanted frequency modulation of 
the basic oscillator. This specification is 

not confined to FM generators, but is 

given on both AM and FM generators. 
Frequently, on low -cost generators, this 
is a 60 -Hz modulation. Residual FM is 

specified in one of two ways. First it may 
be listed as a maximum peak devi ition in 

Hz. Second, it may be specified as a 

maximum deviation expressed as a per- 
centage of the oscillator frequency. 

The residual FM has two effects. 
When measuring an amplitude modu- 
lated system, moderate amounts < f resid- 
ual FM cause no problems at ill except 
the purity of the beat note in the i.eceiver 
decreases as the amount of resid ial FM 
is increased. In other words, a 1 -k -Iz beat 
note produced in a single -sidebar d com- 
munications receiver would conta in a 60- 
Hz buzz if 60 -Hz residual FM existed in 

the generator. The amplitude of tliis buzz 
is directly dependent upon the arr ount of 
residual FM. 

When making FM measurements, the 
residual FM becomes significant when it 

is a reasonable percentage of tre desired 
deviation or if extremely low- distortion 
measurements are made, such as i hose on 

broadcast FM receivers. For e (ample, 
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residual FM with 60 -Hz deviation would 
only produce 0.08% noise (that would 
show up as total harmonic distortion in 
such an analysis) on a 75 -kHz deviation 
measurement. However, the same 60 -Hz 
residual FM would show up as 1.2% total 
harmonic distortion when that measure- 
ment was made on a system with 5 -kHz 
deviation. 

In either case, the acceptability is 
dependent upon the measurements to be 
made. In the particular previous exam- 
ple, the 0.08% total harmonic distortion 
at 75 kHz may be much more significant 
because total harmonic distortion figures 
in the area of 0.1% are sought after in 
high fidelity equipment, whereas total 
harmonic distortion figures in the area of 
5% to 10% are acceptable in the commu- 
nications industry. 

Residual AM 
In a like manner, a signal generator 

may have residual AM. Residual AM is 
specified in decibels below the carrier for 
the RMS value of all AM sidebands lying 
within a specified frequency range of the 
carrier. Residual AM has little or no 
effect on FM measurements, and unless 
it is a significant factor, it produces no 
real effect on AM measurements. Resid- 
ual AM levels of 40 dB or greater need 
only be of concern in very exacting mea- 
surements. 

Phase noise 
Phase noise consists of random noise 

extending above and below the carrier for 
some considerable range, such as a MHz 
or more. This noise is generated by the 
random noise in the generator circuits, 
creating minor carrier phase shifts. Each 
of these phase shifts causes frequency or 
phase modulation and therefore creates a 
number of sidebands above and below the 
carrier. As the noise is random, so are the 
sidebands. Therefore, this group of side- 
bands appears as random noise. 

Phase -noise measurements are usually 
made as single -sideband measurements. 
That is, they are made on the upper or 
lower side of the carrier. Being a random 
noise, the specification indicates the 
RMS value of the noise over a small 
bandwidth, usually 1 Hz, at varying 
distances from the carrier. It is therefore 
graphically represented in most cases. On 
top of the line generators, specifications 
might include a plot of the single side - 
band phase noise amplitude relative to 
the carrier amplitude (expressed in deci- 
bels) for frequencies 1 kHz to 1 MHz 
above the carrier frequency. Phase noise, 
when specified, is normally found 120 dB 
to 140 dB below the carrier amplitude. 
When not specified, it may be consider- 
ably higher, but is not normally of con- 
cern to the operator. 

Subharmonic signals 
Subharmonic signals are those that are 

fractionally related to the desired RF 

output frequency. Non -harmonically re- 
lated spurious signals are those that can 
neither be identified as products of mod- 
ulation nor as harmonics or subharmon- 
ics of the basic oscillator frequency. All 
such products are specified in decibels 
below the desired output amplitude. Both 
of these types of spurious signals are 
generally the result of sophisticated sig- 
nal generating systems. Subharmonically 
related signals may be a function of the 
dividers used for signal generation, and 
non -harmonically related spurious sig- 
nals may be the result of third or higher 
order mixing products when two signals 
are combined to produce a desired output 
signal. 

Radio- frequency signal generators 
that use digital frequency meters as part 
of the readout system are particularly 
guilty of generating such non- harmoni- 
cally related spurious signals. The time - 
base oscillator (often 1 MHz) may have 
harmonics because it is generated as a 
squarewave, or subharmonics because it 

is divided down to a much lower frequen- 
cy before it is used as a gating signal. 
These spurious or unwanted signals may 
well appear in the output of the signal 
generator. Typical specifications for such 
signals show them in the -30 dB to -40 
dB area, or even lower, depending again 
on the price of the generator and the 
nature of signals. 

Amplitude modulation 
The most common form of modulation 

found on RF signal generators is ampli- 
tude modulation. The low -cost genera- 
tors are all AM. With the exception of a 
few specialized generators, older vacuum 
tube generators of the moderately expen- 
sive variety were all AM. Even though a 
generator has only AM capability, it can 
be used on FM equipment, although 
there are test procedures that are not 
possible. 

The modulation sources 
Modulation signals can be derived 

from one of two sources; either an inter- 
nal generator or an external signal 
source. The internal modulating frequen- 
cies are usually 400 Hz or 1 kHz, or both. 
The accuracy of these frequencies is 
usually in the order of 10 %. External 
modulation input specifications include 
operating frequency range, which is fre- 
quently the classical audio range of 20 
Hz to 20 kHz, and may extend to DC on 
generators with automatic leveling cir- 
cuitry. Often, the external modulating 
input specifications include the input im- 
pedance of the external modulation am- 
plifiers and the amplitude range over 
which modulation can be achieved from 
an external source. 

Percent of modulation 
Depth of modulation, or maximum 

percentage of modulation, indicates the 
ability of the generator to provide differ- 
ent percentages of modulation. Most cir- 

cuits are geared to provide lowest distor- 
tion at 30% modulation. Many genera- 
tors, however, do extend to well above 
30% modulation capability, with an up- 
per limit between 60% and 90% charac- 
teristic for older vacuum tube generators. 
The newer solid -state generators tend to 
have a modulation depth range of 0% to 
100 %. An extremely inexpensive gener- 
ator may have a fixed percentage of 
modulation. 

Many generators specify a maximum 
modulation that cannot be achieved at 
full output. The limitation at full output 
is a limitation placed on modulation 
capability by the power amplifier. If the 
maximum capabilities of the power am- 
plifier are at or near the maximum with 
an unmodulated output, the power ampli- 
fier is not able to handle the added 50% 
power required for 100% amplitude mod- 
ulation. A reduction in power amplifier 
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erators that operate in the high V 

the UHF regions, as extreme 
bandwidth is required for these s 

Many different features 
The RF generator is much 

oscilloscope. Both are extremely 
instruments and both command 
tively high price. Both instrumei 
extensive specifications and b. 

available with a wide number of 
features. Not all manufacturers 
all features or make all features a 

on all RF generators. Thus, to 
particular desired feature, anotl 
have to be deleted, or additional 
purchased, depending upon w lta 

need. The following is a list of t 

ones available today. 

HF and 
y wide 
er +ices. 

Special outputs 
When thinking of RF signal genera- 

tors, we usually think in terms of a single 
output that contains the RF signal whose 

amplitude is controlled by the attenuator 
and whose frequency is determined by 

the internal oscillator frequency. Fre- 
quently an unattenuated. signal i ; pro- 
vided that is identical to the signal fed to 
the attenuator. This unattenuatel output 
may be used to drive an external digital 
frequency meter so precise sign; l tener- 
ator frequency setting can be made. It 
may also serve as a reference signal in 

systems where the output signal la; been 
buried in noise, and detection or e,.tract- 
ing the signal from the noise depends on 
having such a reference signal ava table. 

Any time this special output is used, 
we must make certain that it does not 

reduce the integrity of the RF shielding. 
Some generators have a special capacitor 
that must be connected to this; output 
connector before the generator meets full 
shielding specifications. In addit on to 
the RF output, some generators have 
audio frequency outputs consisting of the 
internal modulation frequencies. Once 
again, these may be used on !.pecial 
demodulators to test for coherency of the 
modulated signal with reference to the 
signal derived from the generatcr tself. 

ike the 
:o nplex 

a rela- 
ets have 
)th are 
)ptional 
it elude 

va ilable 
nr ure a 
iei may 
features 

. you 
Or major 

Synchronizer input 
A number of RF signal generators 

have an input that permits a slight 
adjustment of the generator frequency, 
typically ± 1% or ± 2 %, by mean of an 
applied DC voltage. If the generator is 

used with an external synchronizer, the 
generator can be locked to an exact 
frequency. The unattenuated racio -fre- 
quency output is applied to the synchro- 
nizer input. 

The synchronizer compares the gener- 
ator frequency with a digitally c erived 
version of the same frequency generated 
from a crystal timebase within tie syn- 
chronizer. Frequency difference gener- 
ates a DC output that is used ! o return 
the generator to the desired frequency. 

continued on page 82 

output amplitude by one -third permits 
100% modulation. 

Accuracy of modulation percentage 
Modulation percentage accuracy de- 

pends on two factors: the type circuit 
used to make the measurements, and the 
accuracy of the metering circuit itself. 
The simpler modulation monitoring tech- 
nique offers poorer specifications. Modu- 
lation accuracy is specified as a percent- 
age of full scale. Typical accuracy figures 
extend from the worst case ± 10% to the 
more conventional ± 5 %. Remember, 
these figures are given as a percentage of 
full scale, so a meter with 100% full scale 
and ± 5% accuracy set at 30% modula- 
tion can only guarantee the modulation 
depth to be between 25% and 35 %. 

Modulation distortion 
The best distortion specification for an 

AM generator is given at 30% modula- 
tion, the depth chosen for many standard 
AM receiver tests. Typical figures range 
from 1% distortion on some of the better 
generators to 5% distortion on very low - 

cost generators. Additional specifications 
show percentage of distortion at greater 
modulation depths. Usually the distor- 
tion increases significantly at higher 
modulation levels. 

AM induced FM 

In the process of amplitude modulat- 
ing a generator, especially one of the 
MOPA (Master Oscillator /Power Am- 
plifier) type, some frequency modulation 
of the carrier is likely. The amount of 
FM produced this way is different than 
generator incidental FM. Additional FM 
is either specified as a percentage of 
operating frequency, or less than a cer- 
tain peak deviation. 

The incidental FM created by ampli- 
tude modulating the generator does not 
interfere with most routine uses of the 
signal generator. However, when at- 
tempting to measure the susceptibility of 
an FM receiver to AM modulation, the 
amount of incidental FM must certainly 
be taken into consideration. Peak devia- 
tion values for most generators run from 
less than 100 Hz on the best to the area 
of a few kHz on generators with greater 
susceptibility. 

Frequency modulation and 
deviation 

Frequency- modulation capability is 

becoming more and more common as 

newer generators are being developed 
with both communications and labora- 
tory use in mind. Maximum peak devia- 
tion is the specification equivalent to 
depth of modulation on an AM genera- 
tor. Generators may have a maximum 
peak deviation that varies from band to 
band, or that is range- switched to main- 
tain uniformity over a number of bands. 

The peak- deviation capability of the 
generator is highly dependent on its use. 

One designed primarily as a common 
communications servicing tool normally 
has peak- deviation capability in the area 
of 25 kHz. Generators built for applica- 
tions involving commercial FM receivers 
in the 88- to 108 -MHz range have peak 
deviations in excess of 75 kHz and 
frequently upwards of 300 kHz. 

FM modulation sources 
Frequency -modulation sources are 

typically the same as amplitude modula- 
tion sources, offering internal generator 
and external capability; 400 Hz and 1 

kHz are also commonly used with FM 
generators. External modulation capabil- 
ity also covers the audio range, with an 

extension to DC for generators providing 
an electronic frequency offset capability. 
External inputs specify the required am- 
plitude for the external modulating sig- 
nal and the input impedance that must be 

driven. 

Deviation accuracy 
Deviation accuracy depends on both 

compensating networks to insure uniform 
deviation across the band, and meter 
accuracy. Once again, this is given as a 

plus -minus percentage of full scale, 
which one must take into consideration 
when setting low levels of deviation. 

FM modulation distortion 
Distortion of the modulating waveform 

is extremely important for certain mea- 
surements on FM receivers. This is espe- 
cially true in receivers designed to receive 
commercial FM broadcasts. Generators 
designed to work in this area specify 
distortion for ± 75 kHz deviation. Dis- 

tortion is usually 1% or less. Distortion 
specs for generators designed for other 
use may be somewhat higher than this. 

FM induced AM 

When frequency modulating the gen- 
erator, some AM may be introduced. The 
amount of AM created by the FM proc- 
ess is specified as a percentage depth of 
AM, and is normally 2% or less. Such 
AM caused by the frequency modulating 
process should not be confused with inci- 
dental AM. 

Pulse and video modulation 
Pulse and video modulation are rather 

specialized characteristics found only on 

a few generators. Both are special cases 
of amplitude modulation. Some earlier 
vacuum tube generators had built -in 
pulse generators, as they were designed 
for radar systems and other such pulse 
oriented equipment. Video modulation 
simply indicates an extremely wide band- 
width on the external input so video 
signals can be handled in the modulation 
system. Bandwidths in the area of 4 MHz 
to 6 MHz are required so the video signal 
can be properly processed. Both pulse 
and video capability are confined to gen- 
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hobby corner 

Timers, timers, timers -555, 7490, 7448-they all work 
together. 

EARL R. (DOC) SAVAGE K4SDS 
HOBBY EDITOR 

TIMERS SERVE A VARIETY OF PURPOSES. 
Perhaps the most useful timer is the 10- 
minute kind that times eggs, long -dis- 
tance telephone calls, darkrooms, Ham 
identification and repeater time -outs. 

Vs 

+S vde- 

FIG. 1 

LED 
\'4 

Figure I shows the basic 555 unit. The 
LED flashes once for each timing inter- 
val or period (T), and that interval can be 
varied from milliseconds to several min- 
utes by the value of C, and the setting of 
R,. Table I shows the values of C, that 
produce ranges including certain useful T 
values. 

TABLE 1 

C, T 

5µF 
20p F 

25µF 
50µF 

1 sec. 
15 sec. 
30 sec. 

1 min. 

Many other R and C values will pro- 
duce similar ranges. For example, for 30 
seconds: C, = 10µF, R, = I megohm, R2 
= I megohm; for I minute: C, = 25µF, 
R, = 2 megohm, R2 = 100K. Note that 
normal 10%- tolerance components can 
give slightly different results. Increasing 
any one or more of these three parts will 
increase T. 

There are two precautions to observe 
with the 555 circuit. First, when using 
larger values of C,, avoid units with high 
leakage. Second, the initial interval after 
each turn -on is always longer than those 

that follow. The addition of the parts in 
Fig. 2 -a will make the first T interval 
more equal to the others. This can be 
done more accurately by using the Fig. 2- 
b circuit, but be sure not to adjust the 4K 
potentiometer so far that it affects the 
intervals following T,. 

To actually count the pulses, add the 
7490 circuit shown in Fig. 3. The four 
LED's light up to count from 0 to 9 in the 
binary (base 2) system. If you have 
trouble keeping up with the binary count- 
ing, you could add the circuit of Fig. 4 for 

2 

3 

12 

7490 

the usual Arabic numbers. Although you 
can remove the individual LED's, you 
could leave them in place and become 
more familiar with binary numbers while 
watching both counts. 

Circuit refinements 
The counter can be started and 

33K 

iN914 

2.6 K 

Vs 

ts 

3.3K 

1N914 

4k 

(A) (3) 
FIG. 2 

FIG. 3 

zl 

+s 

-> 

CeM,NoN 

CAT4DDe 
D161Ì 

NW -3 

MAN-4 
EiG 

FIG. 4 

www.americanradiohistory.com

www.americanradiohistory.com


stopped most conveniently by putting an 

SPDT switch on pin 4 of the 555 circuit. 
When pin 4 is grounded, the counter 
stops; when it is connected to V, ( +5), 
the counter runs. 

The 7490 circuit can be reset to 0 by 

connecting pins 2 or 3 to Vs; it can be 

reset to 9 by also connecting pins 6 or 7 to 

V,. The reset and start /stop functions can 
be combined in a single DPDT switch. 

Things to try 
1. You can have an audible time sig- 

nal by connecting a Sonalert between pin 

3 of the 555 circuit and ground. If the 

Sonalert is connected between pin 11 of 

the 7490 and ground, it will sound a tone 
warning at count 8. 

2. A second digit can be added so that 
the counter indicates up to 99 intervals. 
This will require a second 7490 circuit 
and four LED's for binary; or a second 
7490, a 7448 circuit and a 7- segment 
digital unit for Arabic. In either case, 
connect the input (pin 14) of the second 
7490 to pin 11 of the first 7490. Of 

FIG. 5 

course, a third, fourth and more d ;its 
can be added similarly. 

3. A common anode digit and a 7447 

circuit can be substituted for the 1448 

and common -cathode digit. 
4. Follow the 7490 with a 74145 

(BCD -to- decimal decoder- driver) <.n1: 10 

LED's to make a 0 -to -9 sequential light 

counter. If interval T is made short. the 
light will appear to sweep up the ire of 
LED's. 

Troublesome circuits 
If you have trouble with any of these 

circuits, there could be three caust s: 

1. You may have made a wiring e Tor, 

which is easy to correct unless sorret hing 

went up in smoke when you r'pitlied 

power. That's why wiring should ahrays 
be checked before throwing the ON 

switch -we all make wiring errors -rom 

time to time. 
2. One of the components may be bad 

or it may have a value outside of :raept- 
able tolerance. Since sometimes thi in- 

formation is difficult to find, we'll t -y to 

call your attention to any parts thi t æem 

critical. 
3. Typographica! errors do ocei. - on 

rare occasions. This is a toughie to 

correct in your project. About all wit can 

say is that a correction will be prim td as 

soon as possible. 
continued on papa 120 

our new model 
Introducing... G1S10 General Televisi 

Servicer 

Patents Pending 
on 13 unique features. 

American Technology's model ATC -10, the original General Television Service 

has earned its reputation for a wide range of useful functions, dependabl 
performance and profit making potential in every imaginable job situatio 
from a simple house call to the toughest dog. 

Our new model, the GTS -10, carries on this tradition with adce 
features like 4.5 Mhz Sound Carrier ... Blue Raster ... Gree 

Raster ... Color Trio. Advanced yet sensibly priced h 

GTS -10 is the ultimate instrument on the TV sennc 
equipment market. 

Some of GTS -10 features and facts: 3.58 Monitor patter 
for oscillator frequency checks with no need to short :h 
AFPC test point I Vector I Color Bars (6th bar marker) 
Gray Quad pattern for simplified gray scale track n 

checks and adjustments I Red Raster pattern for cher 
ing and adjusting purity at the flip of a switch I Hatchdet 

versatile composite pattern for static & dynamic convergence 
Crystal controlled RF I Wide range RF -IF attenuator I Video and IF au 

puts for signal injection / Interlace I and more. 

AMERICAN TECHNJUGv oRCURAnoN 

1 

î ire` -atua:. 

Telephone orders on VISA and MASTERCHARGE accepted for same day shipm+- :. 

2 year factory warranty against all failures in normal r 

30 day money back guaran e 

225 Main Street, Dept. 10C, Canon City, Colorado 81212, (303) 275 -8991 

CIRCLE 3 ON FREE INFORMATION CARD 71 
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state of solid state 

Applications of National's tachometer /speed switch IC, plus 
microcomputer notes and HP's alphanumeric display in a 
dual in -line package. KARL SAVON, SEMICONDUCTOR EDITOR 

BY NATURE, MACHINERY AND ELEC- 
trical signals have a related intrinsic 
characteristic -both exhibit rate of 
change or frequency. In all kinds of 
measurement and control applications, 
frequency is an essential parameter that 
must be monitored directly or used to 
regulate an open or closed loop system. 

Frequently an electrical signal origi- 
nates from an electromechanical sensor 
responding to motion of a machine part. 
Electronic processing systems can be put 
together from off- the -shelf reservoirs of 
analog IC's, digital IC's and the exotic 
microprocessors. It's not hard to see how 
such a scheme often outperforms the 
mechanical alternatives. 

The frequency -to- voltage converter is 
a subsystem that appears over and over 
again in electronic systems. You will find 
them in speedometers, tachometers, 
speed -limit sensing; and automotive lock, 
clutch and brake controls. 

Tachometer IC 

National Semiconductor has added the 
LM2907 and LM2917 Tachometer/ 
Speed Switch IC's to their analog line. It 
combines a precision frequency -to -volt- 
age converter with an operational- ampli- 
fier /comparator. 

The circuits are available in the four 
possible combinations with and without 
active Zener regulation and in 8- or 14- 
pin packages. The 8 -pin configuration 
saves two pins by internally grounding 
the inverting reference tachometer input 
and forming an internal connection be- 
tween the tachometer charge -pump out- 
put and the non -inverting input of the 
operational- amplifier /comparator. Four 
terminals of the 14 -pin package are not 
used. 

The basic concept of the system is to 
take the input signal and convert it to 
constant -width output pulses so that the 
average value of the current is propor- 
tional to frequency. In switching the 
internal currents, the input frequency is 
doubled. This simplifies the external fil- 
tering problem for the user. 

First the circuit must interface with 
the outside world and receive a signal 
that as a rule is contaminated with noise. 
Hysteresis sensing is the usual way of 

dealing with noise caused by imperfec- 
tions in pickup devices and harsh envi- 
ronments, and the LM2907 and LM2917 
IC's are no exception. 

The input signal can be applied differ- 
entially to the I4 -pin package or single - 
ended with respect to ground in the 8 -pin 
version. In either case the input feeds a 
PNP differential amplifier that has emit- 
ter- follower input stages with 10 -SA cur- 
rent- source loads. Current -source loads 
provide the necessary transistor DC cur- 
rent while presenting a high AC imped- 
ance. The input amplifier has offsets in 
the 3.5- to 10 -mV range that are about 
50 percent higher in the 8 -pin version. 
Input bias current is typically 0.1 AA and 
has a maximally specified value of I 

A. 
Grounding the inverting input of the 8- 

pin circuit gives the luxury of full input 
protection. Once one input is connected 
to ground, the useful range of the re- 
maining signal input terminal is within 
about 100 mV of ground. The amplifier is 
protected by a diode from positive volt- 
age swings that exceed Vc, on pin 6. The 
diode does not restrict the negative volt- 
age swing since the diode is back -biased. 
Positive swings are limited to Vbc (base - 
to- emitter voltage drop) above ground 
which is much greater than the voltage 
needed to completely switch the differen- 
tial amplifier. 

Perhaps the most natural of applica- 
tions for the LM2907/LM2917 is a 

BREAKER! 
POINTS 

FIG. 1- ENGINE TACHOMETER connects to the 
breaker points on the distributor and has inter- 
nal Zener regulation to maintain system cali- 
bration. 

tachometer. Figure I shows the hookup 
for an engine tachometer that connects to 
the breaker points on the distributor. The 
14 -pin package is used with internal 
Zener regulation to hold the system cali- 
bration. The output operational- ampli- 
fier is wired as a unity -gain buffer ampli- 
fier with the output connected directly to 
the inverting input. Indication of engine 
speed is displayed on a current meter 
located in the collector of output -tran- 
sistor Q45. The collector current is ap- 
proximately equal to the output voltage 
divided by the emitter calibration resis- 
tor. 

The output voltage is proportional to 
the capacitance connected to pin -2 of the 
charge pump. Based on this idea, the 
circuit in Fig. 2 makes a neat capacitance 
meter that works over a range of 0.01 to 

- e 
r- - - 

_1__ 

II) VA('! 
60N: 

o I 

KI 
L_ _ _ . 

ISV 
o 

MARGE 
PUMP 

C. ---. 

FIG. 2- CAPACITANCE METER, the output 
voltage is proportional to the capacitance con- 
nected to pin 2 of the charge pump. 

0.1 AF with R, set at 111K. Over this 
range of capacitance, the output voltage 
varies from 1 to 10 volts with a 15 -volt 
power supply. A constant frequency ref- 
erence is taken from the 60 -Hz line. 

Figure 3 is one possible overspeed 
alarm where the operational- amplifier 
comparator is used to compare the con- 
verter output with a DC threshold volt- 
age. The circuit flashes the LED when 
the input frequency exceeds 100 Hz. 
Increases in frequency raise the average 
current out of terminal 3 so that frequen- 
cies above 100 Hz reduce the charge time 
of C2, increasing the LED flashing rate. 

Anti -skid controllers may require an 
input proportional to the lower of two 
wheel -speed input sensors or an input 
proportional to the greater of the two. 
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CHARGE 
PUMP 

7 6 5 

0.033µF 

Re 

K 

Cb 

1.0yF 

30K 

lEu 

14V 

o 

43052 

Best 

15052 

/%4 

FLASHING BEGINS WH N fIN 3100 Hz. 

FLASH RATE INCREASES WITH INPUT FREQUENCY 

INCREASE BEYOND TRIP POINT. 

FIG. 3- OVERSPEED ALARM uses operational 
amplifier to compare the converter output with 
the DC threshold voltage. 

Figure 4 is a circuit that generates the 
second function. The two output -follower 
transistors Q45 and Q45 -a act as recti- 
fiers giving the more positive of the two 
outputs preference. The transistor with 
the lower base voltage will be cutoff by 

the other device. 
The average of the wheel sensors could 

be produced by simply summing the 
charge -pump outputs of two IC's. 

In quantities of 100, the LM2907 and 
LM2917 cost $1.65 each. They are avail- 
able from National Semiconductor Cor- 
poration, 2900 Semiconductor Drive, 
Santa Clara, CA 95051. 

Microcomputers 
I MSAI's Intelligent Breadboard con- 

sole is both a learning and developmental 
tool useful in the conversion of hardware 
to software. The board connects to an 

vcc 

WHEEL INPUT o 
NO. 1 

WHEEL INPUT 
NO. 2 

)I 

IMSAI -8080 computer. 
Circuits including I /O- interface and 

memory systems can be breadboarded 
outside of the computer chassis. IC's, 
resistors, capacitors, and other compon- 
ents are inserted into solderless terminal 
strips. LED's are used for indicators. 

As a kit the breadboard console with 
space for 40 16 -pin IC's, 10 LED's, two 

5 -volt regulators, two 50 -pin and one 26- 

pin connectors is priced at $435. The 
assembled -unit price is $625. 

Another accessory for the IMSAI- 
8080 and other computers is a $399 
printer kit. The printer uses the standard 
64 character ASCII subset. Lines with 

more than the 44- character limit are 
automatically continued on the next 
line. 

Information on both products is avail- 
able from IMS Associates, Inc., 14860 

Wicks Blvd., San Leandro, CA 94577. 

IMSAI PRINTER uses the standard 64- character 
ASCII subset. 

North Star Computers, Inc., has intro- 
duced an 8080 compatible hardware 
floating -point board. The floating -point 
board performs decimal floating -point 
addition, subtraction, multiplication and 
division with up to 14 digits. Ten digit 
multiplications typically take only I 1 1 

microseconds compared to 5.5 millisec- 
onds for the best 8080 firmware. 

The model -A floating -point board has 
the Altair -IMSAI bus structure and the 
model -B is compatible with the Intel 
SBC and MDS bus structure. An ex- 

tended BASIC interpreter is planned to 

T 
IOK 

HAEGE 
PUMP 

1 

G 

[141 - - 

21 CHARGE 
PUMP 

7 

VOUT 

FIG. 4- AUTOMOTIVE WHEEL -SPEED detector provides output voltage proportional to the greater 

of the two wheel speeds. 

take advantage of the spec 

savings of the floating -poil 
is $359 for the kit and $ 

For further information 
Star Computers, Inc., P 
Berkeley, CA 94704. 
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service clinic 

A logical look at digital circuits. Don't panic, troubleshoot. 
JACK DARR, SERVICE EDITOR 

I'VE JUST READ AN EDITORIAL BY WARREN 
Baker in the latest edition of TSA News- 
letter published by Television Service As- 
sociation of Northeast New York. He 
reminds his readers that new things are 
coming out all the time and that a lot of 
these items are going to use digital logic, 
such as video games, remote controls, TV 
tuners with digital readouts, etc. His 
main point, which I shall appropriate 
with deep gratitude, is that someone out 
there is going to have to service the 
things. 

Guess who? Yep, us. Warren makes 
another major point: Technicians who 
don't know digital theory and refuse to 
learn it are going to be left all alone - 
way out in left field! Actually, while 
digital circuitry looks quite complex as a 
whole, most of it is made up entirely of a 
lot of very simple circuits connected 
together. 

Digital circuits really do only one 
thing -mostly turn on or off. So, here is a 
very basic primer on what you will find in 
such circuits. (These tips are based on 
several years of scrabbling around trying 
to find out information myself.) 

To start with, the symbols used are 
confusing because many of them don't 
show a DC power- supply connection. The 
fact is, each unit does have a DC power 
supply. Sometimes, the symbols are 
drawn as shown in Fig. I, which helps 

+VCC 

VLL 

Fig. 1 

somewhat. Some use a dual -polarity DC 
power supply, usually +5 and -5 volts. 
Some use a single -polarity power supply 
of +5 volts, and others use -5 volts, of 
course. 

Another confusing thing is the lack of 
any ground connections. This applies to 
both power and signal circuits. In the 

dual -polarity power supplies, ground is 
the center tap of the power transformer 
(see Fig. 2). In the single -polarity circuit, 
the "other end" of the DC power supply 
is the ground or common. This is the 
negative lead with a +5 -volt supply, but 
could be the positive lead if the DC 
supply is -5 volts. We'll see a better way 
to do this shortly. 

I I JV A C 

VCC ( *5V) 

GROUND /COMMON 

VCC 15V) 

DUAL VOLTAGE SUPPLY 

II7VAc 

'VCC 1 +5V) 

"VCC (COMMON/ 

SINGLE-VOLTAGE SUPPLY 

Fig. 2 

Gates and states 
Digital circuits have only two "states." 

The signals used in these circuits are 
mainly pulses. These may be very short 
or very long pulses. For example, if an 
output went from +5 volts to zero and 
stayed there for quite a while, it can be 
considered as a very long zero -pulse. 

The term "state" is often used. This 
refers to the voltage on the output of a 
device. If the output voltage changes 
from "high to low," it means that the 
output changes from +5 volts (high) to 
zero (low). The opposite is true, for a 
change from low to high. This is one of 
the good clues that we can use in servic- 
ing. Incidentally, I used the term "zero" 
for low. 

In many actual circuits, low may not 
go to zero but only drop from about +5 
to maybe +2 volts. The change of level is 
the actual signal pulse, and if it's enough 
to activate or cause a change in the state 
of the following device, fine. 

The term "edge" is another mystifier. 
Digital circuits use pulses. Each pulse has 

a negative -going edge and a positive - 
going edge. These circuits detect the 
transition and it is the edge that is used 
as the actuating signal. Only the positive - 
going or negative -going edge is needed to 
make the next device operate. 

Practically all digital circuits use a 
clock oscillator. The output of this is a 
squarewave and it is used to control and 
time other devices; such as counters, 
frequency dividers, switches, etc. Some 
clock oscillators are simple IC circuits 
using a single op -amp with feedback; 
others are crystal -controlled types. One 
interesting application in a video game 
uses a 3.58 -MHz crystal oscillator and 
frequency dividers to come out with the 
horizontal and vertical sync frequencies 
to control the TV set. 

How to fix them 
Now comes the most interesting part: 

How do you service these units? The 
answer is not "with great difficulty," but 
"with logic." We have been using logical 
troubleshooting methods to fix all kinds 
of things for many years. Just because it's 
called "digital logic" is no reason to back 
off from it. Fortunately, a lot of the 
circuitry is divided into separate logic 
blocks or functions. You should be able 
to pin down the function or stage that is 
not working properly and replace it by 
changing an integrated circuit or replac- 
ing a module. 

For example, in a TV tuner with a 
digital readout and varactor tuning, if the 
set tunes to the proper station but the 
readout doesn't work or shows the wrong 
channel, we've narrowed down the sec- 
tion that isn't working. Video games are 
the same. If one player can be controlled 
normally but the other one can't, here 
again the fault can be isolated in a 
hurry. 

Plain DC voltmeters will check state 
levels, etc., as well as DC power supplies. 
Our present scopes will do very well for 
tracing pulse signals, checking clock os- 
cillators for operation, and so forth. Most 
of the original test methods can be used. 
For example, if the "tune higher" func- 
tion of a TV tuner isn't working, you can 
go back to the old cross -check method 
used in stereo service. Check the channel 
that isn't working against the one that is. 
You could use the "tune lower" circuits, 
for a cross check to see what you should 
be reading, what DC levels should be 
found at certain points, and so on. 
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A'product inspired by space technology 

Outdoor T V Antennás ... 
designed to provide 
the best possib, 

( rr 

Perrrtacolor is a product of the RCA Distributor and 
Spec al Products Antenna Engineering Laboratory, a 

specialized facility dedicated to the engineering and 
development of antenna technology. Permacolor . . . 

designed by the same corporation which developed the 
microwave antenna used on the Apollo lunar landing 
missions. 
The 'ermacolor line is a complete line with advanced 
engineering features that offer the best possible recep- 
tion j-i almost any area, from deep fringe to metropolitan 
locat ons. The line consists of: 10 UHF -VHF /FM all band 
combo models, 7 VHF /FM models, 5 UHF models, an FM 

only model, and a selection of 75 ohm and 300 ohm 
antenna kits; plus the amazing Mini -State - the first true 
miniaturized rotating antenna system. 
Permacolor is the first antenna with solid, permanent 
connections from elements to feed line. The first antenna 
with pivoting, polypropylene insulators. And, the first 
antenna with a weather- resistant blue and gold vinyl 
finish. 
Remember...Permacolor Antennas are the only outdoor 
TV antennas that are designed, engineered, and 
man afactured by RCA - a world leader in electronics. 

r(r-Q.Q( ) ) 
Perma -tuned circuits ... an original RCh evelop- 
ment. Arrangement of elements form ng tuned 
circuits results in full- range, all- channel reception 
which is maintained throughout the life of the 
antenna by means of solidly riveted conreclions of 
flexible aluminum between elements and feed lines. 

Polypropylene insulators ... an extremely ow loss 
material that resists weathering for peak perform- 
ance and long life. Entire irsulator pivots and snaps 
into place. Holds its element over a span of almost 6 

inches, for great strength. 

Permanent electrical connections . flexible 
aluminum straps and RCA designed spliced rivets 
provide a positive electrical path for the signal to 
flow from the elements to the receiver wits virtually 
no chance of any interruption; overcoming a major 
problem found in other antennas. 

RCA Model 4BG48 
Deep Fringe TV Antenna 
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RCA Permacolor Outdoor T VAntennas... 
so advanced you'll never be 
satisfied with anything less. 

Combination bowtie and corner reflector 
on UHF -VHF /FM models result in full - 
range, no compromise, all- channel re- 
ception. 

Break -off elerirents allow you to control 
FM broadcast reception to suit local 
conditions UHF response can be ex- 
tended to bring in channels 70 to 83 if 
desired 

V- shaped mast clamps .. double set of 
teeth bites into mast, prevents antenna 
from slipping, and keeps it aimed in the 
proper direction Antenna is preassem- 
bled, elements unfold with ease and lock 
into place. 

A few of the vermacolor /Antenna models available: 
UHF -VHF /FM OUTDOOR ANTENNAS 

4BG20 
SUBURBAN 

4BG10 
METROPOLITAN 

DEEP FRINGE 

3BG37 
DEEP FRINGE 

VHF /FM OUTDOOR ANTENNAS 

3BG09 
METROPOLITAN 

UHF ONLY 

>ow 

2BG17 

RCA Antenna Mounting Kit 
Some models are also available with a kit that includes everything needed 
for a normal installation - perfect for do- it- yourselfers. 
A complete line of quality RCA accessories - including rotators, reception 
aids, and installation hardware is available. 
RCA Permacolor Outdoor Antennas - your TV picture will show you the 
difference. 

Tmk (s) 

11CR 
Permacolor 

RCA I Distributor and Special Products Division I Deptford, NJ 08096 

1W4453 
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Service data 
For maximum efficiency, you should 

have clear, well -written, simple service 
data. Warren Baker's editorial suggests 
that the obvious source for this data is the 
manufacturers. He also feels that the 
manufacturers should conduct schools 
for training in digital theory and logic. 
The courses should be conducted on the 
basis of general theory, not restricted to 
only one make or model set. 

Several manufacturers are beginning 
to bring out such material. Magnavox, 
RCA, Sylvania and others have pub- 
lished some useful data, most of which 
does pertain only to their own products, 
but it is very handy. Try to track down 
the manufacturer's service data, it should 
be a big help when servicing these cir- 
cuits. R -E 

reader 
questions 

SOUND PROBLEM 
There is a sound problem in this CTC- 

68 RCA. I changed the MAN002A module, 
which didn't help. Sound is pretty low 
and distorted. The speaker is good. - 
R.G., Mena, AR. 

Most likely cause for this would be an 
open speaker- coupling capacitor which is 

C314, a 50 -µF electrolytic on the mother 
board. Don't bridge it with another one. 
Lift one end and tack in a new one. 

QUICK SHUTOFF 
When I turn this EO -8 Sylvania on, I 

hear a little sound and see a thin hori- 
zontal line, momentarily, then it all shuts 
down. The + 170 -volt source reads about 
+ 140 volts, the + 107 -volt source is about 
+ 140 volts, and there is nothing on the 

+27 -, +29- and + 165 -volt sources at all. 

Can you tell me where to start looking? - 
J.K., Wellsville, OH. 

I believe I'd check out the + 107 -volt 
regulator circuit in the DC power supply. 
The input to the regulator is supposed to 

be + 145 volts, and the output not more 
than +107 volts. Since the +107-volt 
line feeds the horizontal output stage, 
and the output of this stage is directly 
proportional to its supply voltage, the 
shut -down circuit on the horizontal 
driver is evidently acting- as it should! 
The loss of vertical sweep can be ex- 
plained by the fact that the vertical is fed 
from the flyback. So, all you get is a 

short "burst" of high voltage and then it 

turns off everything. 
From the voltages, it looks as if you 

have a problem in the + 107 -volt regula- 
tor. With the same voltages on both 
collector and emitter, the transistor could 
be shorted. There can also be some fault 
in the regulator- driver transistor, or one 

of the parts in the rest of the circuit :ould 

be making the pass transistor turn on and 
conduct very heavily. Even if the pass 
transistor is shorted, check all al' the 
other transistors, Zener diodes, resi..tors, 
etc., before you try it again. S.wrle of 
these parts may have been damagec. 

You don't see anything on the --27 -, 
+29- and + 165 -volt lines because these 
come from the flyback and horizi ntal- 
output stage. 

HORIZONTAL OSCILLATOR 
PROBLEM 

This G -E HC Porta -Color chassis 0as a 

bizarre horizontal problem. When turned 
on, the horizontal oscillator won f start. 
The output tube gets red hot on 11 no 

raster. After about 5 -10 minutes it will 
start, but the raster has 7 -8 "rjp,vles" 
down each side and the picture ii ,atu- 
rally torn up. After about 30 minutes t will 
snap in, make a perfect picture are stay 
that way till turned off! Would appreciate 
help. -T.H. Rockville, MD. 

Going on "probabilities ", I'd :rr re- 
placing the .0033 µF and .0068 µF c.lpac- 
itors across the oscillator coil. This seems 
to help most of the cases with similar 
symptoms. The odd appearance e the 
raster after it does start trying to oscillate 
is due to the circuit going in and out of 
oscillation rapidly; "squegging ". 
(Feedback: That did it!) 

continued on No 84 

PROFESSIONAL AIDS 

SHELF FILES 
KEEP MAGAZINES, 

CATALOGS, MANUALS, 

JOURNALS, DIRECTORIES 

AND REPORTS NEAT, 

ORGANIZED 

Clever Kleps 
Test probes designed by your needs -Push to seize, push 

to release (all Kleps spring loaded). 
Kleps 10. Boathook clamp grips wires, lugs, terminals. 
Accepts banana plug or bare wire lead. 43/4" long. $1.39 
Kleps 20. Same, but 7" long. $1.49 

Kleps 30. Completely flexible. Forked- tongue gripper. Ac- 

cepts banana plug or bare lead. 6" long. $1.79 
Kleps 40. Completely flexible. 3- segment automatic collet 
firmly grips wire ends, PC -board terminals, connector pins. 

Accepts banana plug or plain wire. 61/4" long. $2.59 
Kleps 1. Economy Kleps for light line work (not lab quality). 
Meshing claws. 41/2" long. ; .99 
Pruf 10. Versatile test prod. Solder connection. Molded 
phenolic. Doubles as scribing tool. "Bunch" pin fits banana 
jack. Phone tip. 51/2" long. $ .89 

All in red or black - specify. (Add 50C postage and handling). 

Write for complete catalog of - test probes, plugs; sockets, 
connectp s, earphones, headsets, miniature components. 

Available through your local 
distributor, r write to: ITRIES INC. 

es 128 Spencer Place, .Mamaroneck, N.Y. 10543 
In Canada: Rye Industries (Canada) Ltd. 

CIRCLE 52 ON FREE INFORMATION CARD 

0 
Eliminate the clutter 
of loose magazines, 
catalogs, etc. Find 
what you want, 
when you want it 
by utilizing these 
handy shelf or 
desk top files. STOKE 

Available in 6 sizes 
from Reader's Digest 
to newspaper size. 
Constructed of 
heavy duty 
fibreboard. 'I- 

Attractive blue DKSAMIE' TOOK DESK 

front panel. Adehesive 
identification labels 
included. 
Popular letter size: 111/2 x9x 3 

for $15.89 
25 for $29.97 Other sizes available 
Shipped pre -paid Request Catalog 
Canada, add $1.00 

PROFESSIONAL AIDS CO. 
1 S. WACKER DR., SUITE RE9 
CHICAGO, ILL. 60606 

ON SNEEYES 

r r, Li7 i l 

DESK TOP INSTANT DATA 5Y T 

FIND THOUSAN 

OF FACTS AT 

COMPUTER SPE 

NO 
FILING OR 
REFILING COMPACT. 
EVER! EASY -TC 00 

The modern Eapid way to locate count- 
less facts at your desk without të ,mb- 
ing thru files. Specially coded :ards 

are used to record any informa,ial you 

want close at hand - technical fata, 
formulas, abstracts, case hilt , 'ebli- 
ographies. Obtain just what rout need 

in seconds -any group separates Iuto- 
matically simply by inserting a ral. No 

slow inefficient cross filing .. lar me- 

chanical parts ... no special 'r-. 'ring 
. minimum set up time 

30 DAY MONEY BACK GUA 

ONLY 
Basic $3800 voit AID 
package 
(200 cards, 
hand notcher, ( 

F RE E 
sorting rods, LITER RE 
instructions). 
Additional cards: I 

ON RE IL : ST 

1000 for $57.00 
postpaid. Sample Card A ai able 

Information Retrieval System, P of 

PROFESSIONAL AIDE O. 
i S. WACKER DR., SUITE IIE 10 

CHICAGO, ILL. 60606 

CIRCLE 1 ON FREE INFORMATION CARD 
me 

CIRCLE 2 ON FREE INFORMATIO RD 

www.americanradiohistory.com

www.americanradiohistory.com


computer corner 

Interfacing a D/A Converter. CHRISTOPHER A. TITUS, DAVID G. 
LARSEN, PETER R. RONY* and JONATHAN A. TITUS 

AN ANALOG -TO- DIGITAL CONVERTER 
(A /D converter) is an electronic device 
that converts analog signals to digital 
signals. Typical commercial converters 
are based upon successive approximation, 
dual -slope integration, staircase -ramp 
conversion or voltage -to- frequency con- 
version.' An A/D converter is generally 
used to convert the output from an anal- 
og transducer or instrument into digital 
form suitable for direct observation on a 
digital display or as input into a comput- 
er. All digital panel meters and multi - 
meters contain built -in A/D converters. 
Modern A/D converters provide stan- 
dard TTL outputs that can be coded in 
binary, binary coded decimal (BCD) or 
perhaps other less frequently used codes. 

To demonstrate how an A/D converter 
can be interfaced to an 8080 -based mi- 
crocomputer, consider the generalized 
10 -bit A/D module shown in Fig. 1. In 
addition to the 10 -bit output and analog 
input pins, the module also contains a 
START input and a DONE /BETSY output. It 

e 

3 
a 

0 
A 
T 
A 

U 

S 

Fig. 1- ANALOG -TO- DIGITAL CONVERTER 
(ADC) interfaced to an 8080 microcomputer 
with a pair of 8212 buffer chips. 

*This article is reprinted courtesy American Lab- 
oratories. Dr. Rony, Department of Chemical 
Engineering, and Mr. Larsen, Department of 
Chemistry, are with the Virginia Polytechnic Insti- 
tute & State University. Mr. Titus is president of 
Tychon, Inc. 

is obviously not possible to simultaneous- 
ly transfer all 10 bits from the A/D 
converter into an 8 -bit microcomputer. 
For the 10 -bit converter, data is trans- 
ferred by placing bits DO through D7 
(the 8 least significant bits) in the first 
input byte and the remaining two bits, 
D8 and D9 (the 2 most significant bits), 
in the second byte. 

To gate data onto the data bus and into 
the 8080, 8212 8 -bit 3 -state buffer chips 
are used between the A/D outputs and 
the 8080 data bus. Gating is required so 
that the 3 -state buffers are enabled only 
when the 8080 requests data. In the case 
of the 8212 buffer, the gate is incorpo- 
rated within the IC, so all that is required 
is a negative Tv control signal, and posi- 
tive 065 and 066 decoded pulses derived 
from the address bus decoding logic. 

The remaining control signals include 
a START pulse to reset the A/D converter 
and start internal conversion, and a 
DONE /BETSY output flag that indicates a 
conversion has taken place and the 10 -bit 
digital output is ready. These important 
control signals synchronize the operation 
of the conversion. Analog -to- digital con- 
verters do not continuously convert volt- 
ages into digital outputs -the conver- 
sions take a finite period of time. The 
A/D converter must be pulsed or strobed 
to start each conversion, and a 10 -bit 
binary value cannot be output by the 
converter immediately after the strobe 
pulse is applied. In Fig. 1, a 21 -µs conver- 

sion time was required. We used a suc- 
cessive approximation technique that 
converges on the unknown voltage by 
making successively smaller tests and 
comparing the results of such tests to the 
unknown voltage. 

The DONE /BUSY flag, which indicates 
the converter is either done (logic 1) or 
busy (logic 0), is input into the micro- 
computer as a single bit; since there are 6 
unused bits at input port 066, bit D7 is 
assigned to the flag. The START pulse to 
initiate a conversion must be short and 
positive. It can be obtained by gating the 
control signal O[JT with a negative device 
address pulse, 037, using a 7402 2 -input 
NOR gate. 

A typical software subroutine used to 
perform a single conversion is shown in 
Table 1.' The 10 -bit binary result is left 
in the B and C registers of the 8080, with 
the least significant 8 bits in register C 
and the most significant 2 bits in register 
B in positions DO and D 1. The microcom- 
puter spends time in the test loop as it 
checks and rechecks the flat bit during 
conversion. Our A/D conversion took 
only 21 microseconds, so the computer is 
in the loop for a short time. For other 
types of converters, the conversion time 
may take much longer, perhaps millisec- 
onds or even hundreds of milliseconds for 
a digital multimeter. In such a case, the 
microcomputer would spend considerable 
time . waiting for the A/D converter to 
"flag" the 8080, indicating that the con- 
version was complete. 

An alternative approach is to use the 
DONE /BUSY flag as an interrupt input to 
the 8080. After initiating a conversion by 

TYCHOV EDITOR-ASSE9bLEFt V-2 PAGE 01 -001 

/ TAbLE 1 TYPICAL ADC 1IPUT ROUTIVE Fort A 
/ 10 13IT AVALOG -TO- DIGITAL CONVERTER 

*100 000 
100 000 365 ADC. PUSHPSW /SAVE REGISTER A & 
100 001 323 OUT /STROBE THE ADC TO 
100 002 037 037 
100 003 333 TEST, IN 
100 004 066 066 
100 005 306 ADI 
100 006 200 200 
100 007 322 ,ING 
100 010 003 TEST 
100 011 100 0 

100 012 107 MOVBA /OVERFLOW FLAG =1, SO SAVE MSU'S 
100 013 333 IN /IVPUT THE S LSB'S 
100 014 065 065 
100 015 117 MOVCA /STORE THEM IH REGISTER C 
100 016 361 POPPSW /RESTORE REGISTER A & FLAGS 
100 017 311 RET RETURN TO MAIN PROGRAM 

FLAGS 
START A CON; VERSIOV 

/I`IPUT STATUS DIT AID 2 MSH'S 

/ADD 1 TO THE FLAG 13I TO CAUSE ..1 
/TO CAUSE A CARRY IF IT IS SET 
/HO OVERFLOW, CHECK IT AGAIV 

www.americanradiohistory.com

www.americanradiohistory.com


outputting a START pulse, the microcom- 
puter proceeds to some other software 
task during conversion. When the conver- 
sion is complete, the A/D converter 

starting at 000 070 inputs the 10 data 
bits and stores them in a data file. As we 

have stated previously,4 interrupts should 
be used with caution. R -E 

TYCHON EDITOR -ASSEMBLER V -2 PAGE 01 -001 

/ TABLE 2 TYPICAL ADC SUBROUTINE FOR AN 

/ INTERRUPT TYPE CONVERTER INTERFACE. THIS 
/ ASSUMES THE CONVERTER WILL INTERRUPT WITH 
/ A RST7 INSTRUCTION VECTORING TO 000 070. 

100 000 373 ADC, 
100 001 323 
100 002 037 
100 003 311 

000 070 365 
000 071 345 
000 072 052 
000 073 000 
000 074 120 
000 075 333 
000 076 065 
000 077 167 
000 100 043 
000 101 333 
000 102 066 
000 103 167 
000 104 043 
000 105 042 
000 106 000 
000 107 120 
000 110 341 
000 111 361 
000 112 311 

ADCSVC, 

120 000 000 POINT, 
120 001 020 

*100 000 
EI /ENABLE THE 8060'S INTERRUPT 
OUT /START A CONVERSION 
037 
RET /RETURN TO MAIN PROGRAM 

THIS IS THE ADC 'S INTERRUPT SERVICE SOFTWARE 

*000 070 
PUSHPSW /SAVE REGISTER A & FLAGS 
PUSHH /SAVE REGISTERS H & L 

LHLD /GET MEMORY POINTERS INTO H & L 

POINT /SO THE DATA MAY BE STORED 

0 

IN /INPUT 8 LSB'S 
065 
MOVMA /STORE THEM IN MEMORY 

INXH /INCREMENT MEMORY POINTER 
IN /INPUT 2 MSB'S 
066 
MOVMA /STORE THEM, TOO 

INXH /INCREMENT MEMORY POINTER AGAIN 
SIILD /SAVE THE STORAGE AREA ADDRESS 

POINT 
0 

POPH /RESTORE REGISTERS H & L 
POPPSW /RESTORE REGISTER A & FLAGS 

RET /RETURN TO MAIN PROGRAM 

*120 000 
000 /THIS IS WHERE THE ADDRESS OF THE ADC 

020 /STORAGE AREA IS KEPT. IN THIS PROGRAM 

/THE STORAGE' AREA STARTS AT 

/ADDRESS 020 000. YOU' COULD PLACE YOUR 

/OWN PO INTER ADDRESS HERE, BUT THESE 
/TWO LOCATIONS MUST BE IN R/W MEMORY 

interrupts the computer and points it to 
the A/D converter's service software, 
which, in this case, is located at 000 070. 
(A software example is provided in Table 
2.3) In this example, the A/D converter 
subroutine is used only to start conver- 
sion. The subroutine at 000 070 is called 
by the interrupt with the aid of a jammed 
RST 7 instruction byte. The A/D con- 
verter interrupts the 8080 only when it 
has finished a conversion. The software 

Reference 

1. Analog -Digital Conversion Handbook, Analog 
Devices, Inc., Norwood, MA 02062. Copies may 

be still available for $3.95. 
2. Rony, P.R., Larsen, D.G., Titus, C., and Titus, 

J.A., "Microcomputer Interfacing: Interfacing a 

10 -bit DAC," Amer. Lab. 9 (1977). 
3. The assembly language format shown is that of 

the resident editor /assembler developed by Ty- 

chon, Inc., for 8080 systems. 
4. Titus, J. A., Larsen, D. G., and Rony, P. R., "Mi- 

crocomputer Interfacing: Microcomputer inter- 
rupts," Amer. Lab 8 (1976). 

Second European CB Congress 
establishes a federation 

CB'ers from several European countries, 
meeting in Geneva for a two -day confer- 
ence, have set up the European CB Federa- 
tion, with a president, Dirk Dewaele, from 
Belgium, vice president, Thierry De Pas - 

quier, from Switzerland, and general secre- 
tary, Enrico Campagnoli, from Italy. 

The new organization was constituted for 
the liberalization and regulation of CB in 

Europe. While "private radio" is permitted 
in some European countries, it is not in 

others, and some CB'ers have been oper- 
ating illegally since 1970 on the 27 -MHz 
band set aside by international convention 

for private radio. 
At its final session the Congress voted a 

common proposal on CB regulation in Eu- 

rope, and on the establishment of an Emer- 
gency Radio Service, in which members will 
monitor channel 1 for marine and channel 9 

for terrestrial emergencies. 
The proposals are to be forwarded to 

government administrations and particu- 
larly to the International Telecommunica- 
tions Union (ITU) with the object of a 

renewal of the Geneva Convention in 1979 

that will allow an adequate existence for CB 

in Europe. 

There is only 

one 

2-WAY 
RADIO 
HOME 
STUDY 

COURSE 

exclusively devoted 

to professional FM radio equipm ant 

We don't know how mane 

TV repairman or 
other people there are 

in electronics 
who would like to move up to 
professional FM two-way radio. 

Nor do we know how many 
servicemen and installers 

there are 
already in the field 

who want to expand 
and upgrade their knowled ge. 

But we do know how mory 
home study schools 

cater exclusively 
to both these group, 

ONE! 

Please send me more informatio i 

Name 

Address 

Code 

I, am a former MTI student. 
I am presently in the military. 
I am a veteran. K1,:3 

MT/ 
Formerly 

MOTOROL 
TRAINING INSTI 

Summerdale, PA 17 

(717) 732.3636 
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CB ANTENNAS 
continued from page 66 

motion; and the mount must provide a 
consistent electrical capacitance to the 
vehicle ground. 

The properly designed magnetic 
mount bears on the outer edge of its 
mounting support to present the longest 
lever arms to counteract tipping forces. 

The magnet -mount antenna will work 
as well, or better, than the standard snap - 
in rooftop mount -if the loading coil is 
tuned properly. There is no direct ground 
with the magnet -mount antenna, but 

rather a capacitive coupling. The better 
manufacturers specially tune the loading 
coil for the magnet mount, thus elimi- 
nating the variables that arise from this 
capacitive coupling. A standard base - 
loaded antenna with a magnet added will 
perform poorly. 

Cable cutting 
The last and most important myth 

regarding antennas is that you can im- 
prove the standing -wave ratio (SWR) by 
cutting the coax cable. Cable cutting, 
matchboxes and the like serve only to fool 
your radio into thinking that there is a 
50 -ohm match where a true match does 

NEW from JFD! 

STEREO -PLUS 
ELECTRONIC FM ANTENNA 
Helps your FM system deliver more stations ... clearer sound ... crisper 
stereo ... less noise and interference. Works indoors or outdoors. Check the unique Stereo-Plus features! 

Utilizes omni -directional condensed dipole with integrated solid state 
preamplifier that improves stereo and mono FM electronically. 
Ultra- compact -only 11" long and 1'/" thick Installs easily any- where- indoors or outdoors. 
No switches, rods or moving parts. Install it and forget it. 
Smartly styled to enhance any home decor. 

Write today for brochure 9155 and name of nearest Stereo -Plus dealer. 
PATENTS PENDING 

ale" 
mk';;I 

Installs on top of any flat 
surface. 

Installs outdoors. Installs on wall. 

JFD ELECTRONICS CORPORATION 
A UNIMAX GROUP SUBSIDIARY 

PINE TREE RD., OXFORD, N.C. 27565, PHONE: 919-693-3141 

CIRCLE 90 ON FREE INFORMATION CARD 

not - exist. In fact, cutting the cable will 
result in no change in SWR, and could in 
some cases result in a higher SWR. 

An exception is the cophase antenna. 
If the 75 -ohm cables that connect the two 
antennas to the phasing harness are not 
exactly the same length, performance 
will be very poor indeed. Another excep- 
tion is the magnet -mount antenna. Since 
the magnet mount has a capacitance 
coupling rather than a true ground at its 
base, the cable can be hot if the length is 
not just right. That is, the coaxial cable 
will radiate RF power rather than trans- 
mitting that power directly to the anten- 
na with minimum loss. We have found 
that unless the cable is either 12 -feet or 
24 -feet long, it will be hot. 

Summary 
In selecting and mounting mobile an- 

tennas, two points should be kept in 
mind: 

1. Choose your antenna based on 
practicality, not what your friends 
are using. A 102 -inch whip may 
look great, but it won't do much 
good if you have to park in a 
garage. 

2. Always look for and buy quality. 
Cost -cutting will always show up 
in antenna performance, and a 
poorly constructed antenna will 
not stand up to the test of time. 

Remember -you get what you pay 
for! R -E 

FROM KIT TO CAR 
IN 80 MINUTES! 

Electronic ignition is "in." Update your car 
with the TOPS in power, efficiency and re- 
liability - the TIGER SST capacitive dis- 
charge ignition (CD). 
The TIGER delivers everything other CD's 
promise - and more: quicker starting, more 
power, more gas mileage, tune -ups elim- 
inated, lifetime plugs and points, reduced 
repairs and pollution. 
The TIGER can be built and installed in 
your car in 80 minutes. The TIGER is 
uniquel 
The TIGER comes with a switch for TIGER 
or standard ignition for 12V negative ground 
only. 

Simpli -Kit $21.95 
POST PAID U.S.A. 

WE ACCEPT: 
Mastercharge or BankAmericard. 

Send check or money order with order to: 

7717 Star Corporation 
DEPT. FF, P.O. Box 1727 

Grand Junction, Colorado 81501 
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SWTPC announces first dual 
ninifloppy kit under $1,000 

Now SWTPC offers complete best -buy computer system with $995 

dual minifloppy, $500 video terminal/ monitor, $395 4K computer. 

$995 MF -68 Dual Minifloppy 
You need dual drives to get full benefits 
from a minifloppy. So we waited to offer a 
floppy until we could give you a dependa- 
ble dual system at the right price. 

The MF -68 is a complete top -quality 
minifloppy for your SWTPC Computer. The 
kit has controller, chassis, ccver, power 
supply, cables, assembly instructions, two 
highly reliable Shugart drives, and a 

diskette with the Floppy Disk Operating 
System (FDOS) and disk BASIC. (A floppy 
is no better than its operating system, and 
the MF -68 has one of the best available.) 
An optional $850 MF -6X Kit expands the 
system to four drives. 

$500 Terminal/ Monitor 
The CT -64 terminal kit offers these 
premium features: 64- character lines, 
upper /lower case letters, switchable con- 
trol character printing, word highlighting, 
full cursor control, 110 -1200 Baud serial 
interlace, and many others. Separately 
the CT -64 is $325, the 12 MHz CT -VM 
monitor $175. 

Enclosed Is: 
$1 990 for the full system shown above 
(MF -68 Minifloppy, CT -64 Terminal with 

CT -VM Monitor). 
$995 for the Dual Minifloppy 
$325 for the CT -64 Terminal 
$175 for the CT -VM Monitor 
$395 for the 4K 6800 Computer 

$250 for the PR -40 Line Printer 

$79.50 for AC -30 Cassette Interface 

Additiona 4K memory boards at $100 

Additional 8K memory boards at $250 

Or BAC # Exp. Date 

Or MC #r Exp. Date 

Name 
City State Zip 

Address 

$395 4K 6800 Computer 
The SWTPC 6800 comes complete with 
4K memory, serial interface, power supply, 

chassis, famous Motorola MIKBUG® 
mini -operating system in read -only 
memory (ROM), and the most complete 
documentation with any computer kit. Our 
growing software library includes 4K and 

8K BASIC (cassettes $4.95 and 39.95; 
paper tape $10.00 and $20.0C). Extra 
memory. $100/4K or $250/8K 
Other SWTPC peripherals irr^.lude 

$250 PR -40 Alphanumeric Lire printer 
(40 characters /line, 5 x 7 dot matrix, 

75 line /minute speed, compatitle with 
our 6800 computer and MITS,'IKSAI); 
$79.50 AC -30 Cassette Interfac_ System 
(writes /reads Kansas City stancard tapes, 
controls two recorders, usable r th other 
computers); and other peripherals now 
and to come. 

Southwest Technical 
Products Corp. 

219 W Rhapsody. San Antonio, Texas 7Ir16 
London: Southwest Technical ProdLcts Co., Ltd. 

Tokyo: Southwest Technical Producs Cap . /Japan 
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RE TESTS HEATH AR1515 
continued from page 63 

oscillator, it is more significant that zero - 
center readings on the center -of- channel meter 
corresponded exactly to lowest observed dis- 
tortion when tuning in FM signals. 

Figure 4 is a spectrum analysis showing the 
frequency response of the tuner section, in- 
cluding high- frequency de- emphasis. Since 
our unit was equipped with the Dolby option, 
the two sweeps show the de- emphasis modes 
provided (25 -µs de- emphasis, required for 
Dolby FM reception, is depicted by the upper - 
trace roll -off). Stereo separation, although 
listed for three test frequencies in Table I, was 
excellent across the entire audio spectrum, as 
can be seen in Fig. 5 (the upper trace is desired 
channel signal; the lower trace is the undesired 
channel output). 

Amplifier and preamplifier 
measurements 

The amplifier of the model AR -1515 ex- 
ceeded its rated output at mid -frequencies 
before reaching the low, 0.08% -rated har- 
monic- distortion level. Even at the frequency 
extremes of 20 Hz and 20 kHz, 75- watts -per- 
channel output was obtained for a 0.8% THD 
reading (see Table II). Operation into 4-ohm 
loads produced significantly higher output lev- 
els, as expected, although Heath does not offer 
4 -ohm power specifications. RIAA response 
was a bit off ( -1.5 dB at the high end), but 
phono overload capability exceeded specifica- 
tions, at 120 mV for a 1 -kHz input signal. 

TABLE Ill 
RADIO- ELECTRONICS PRODUCT TEST REPORT 

Manufacturer: Heath Company Model AR -1515 

OVERALL PRODUCT ANALYSIS 
Retail price $549.95 (kit only) 

(Add $39.95 for Dolby) 
Price category Medium /High 
Price /performance ratio Very good 
Styling and appearance Excellent 
Sound quality Excellent 
Mechanical performance Very good 

Comments: There are two ways to evaluate the model AR -1515. Since it is only available in kit 
form, it is important to consider the receiver in terms of ease of assembly. The 
Instruction manual supplied with the unit (265 pages long, believe it or not) is written 
very clearly and, If followed carefully, not only insures successful construction of a 
complex product, but can serve as a veritable "course" in high fidelity. 

In terms of performance, we would give higher marks to the amplifier than to the 
tuner, although both parts certainly represent high fidelity at its best. Readers are 
cautioned not to confuse "digital frequency readout" with frequency synthesis. In 
other words, the tuning mechanism of the model AR -1515 is conventional; a 4 -gang 
tuning capacitor is used and tuning is only as accurate as that of a pointer /dial -string- 
calibrated receiver or tuner. The center -of- channel tuning meter must be relied upon 
and properly aligned If its Indications are to correspond with "lowest distortion point" 
tuning. The hinged trap door (behind which are located the "secondary" controls) 
makes for a good -looking and uncluttered front panel. A receiver in this price and 
power class could have included two sets of tape monitors, although this omission is in 
part offset,by the front -panel dubbing -in- and -out jacks. In terms of listeneability, we 
could not fault the AR- 1515in any of its modes, and its 70- watt -per- channel capability 
makes the receiver compatible with just about any high -quality speaker system you 
connect to it, including low- efficiency acoustic suspension types. 

As we have commented before in reviewing some of Heath's other excellent "kit - 
only" products, it's too bad this fine receiver is not available in wired form -even if it 
means adding a couple of hundred dollars to its price tag. 

continued on page 104 

IN WIRE-WRAPPING HAS THE LINE 

MODEL WD-30 

D ÁÁ P 

50 

rf, 
fig 

PATENT PENDING 

WIRE DISPENSER 
50 FT. ROLL OF 30 AWG. 
KYNAR° WIRE -WRAPPING WIRE 
CUTS THE WIRE TO LENGTH 
STRIPS 1 INCH OF INSULATION 

AVAILABLE IN FOUR COLORS 
WD-30-B 
WD-30-Y 
WD-30-W 
WD-30-R 

BLUE WIRE 
YELLOW WIRE 

$345 WHITE WIRE 
RED WIRE 411PEACH 

MINIMUM BILLING $25.00 
ADD SHIPPING CHARGE $1.00 
NEW YORK STATE RESIDENTS 
ADD APPLICABLE TAX 

®KYNAR PENNWALT 

OK MACHINE & TOOL CORPORATION 
3455 Conner St., Bronx, N.Y. 10475 (212) 994 -6600 / Telex 125091 
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From Dynascan Corporation 

ACTUAL -SIZE PHOTO (5.24" x 7.25" x 11.2 ") 

Model 1403A $,.19 

B &K- PRECISION ANNOUNCES 
A NEW 5MHz 3" SCOPE 

The B &K- PRECISION Model 1403A is a real exam- 
ple of taking a good idea and making it even better. 
We've redesigned our most popular 3" scope to 
bring you new features and higher performance 
but retained the same ultra- compact cabinet. 

The new high -brightness 3" CRT produces sharp 
waveforms on a P31 blue phosphor. A smoked 
glass graticule helps increase image contrast for 
clear viewing in the brightest rooms. The 1403A 

is conservatively rated at a 5MHz bandwidth for 
10mV /d iv. vertical sensitivity and will typically sync 
on signals at 8Mrlz. This rugged small scope has 

DC amplifiers on both vertical and horizontal axes 
and direct deflection terminals for waveform dis- 
play up to 450MHz! Maximum input is 600Vp -p. 

Input impedance is 1 megohm for both vertical and 
horizontal inputs. A Z -axis is also provided. 

Perhaps the most sinking feature of the 1403A is 

its ultra -compact size, (HWD) 5.24 x 7.44 x 11.2 ". 
CIRCLE 77 ON FREE INFORMATION CARD 

This feature, combined with a sturdy integral h an- 

dle, makes the 1403A ideal for field service appli- 
cations. When bench or storage space is at a F re- 

mium, you'll come to appreciate the convenient 
size even more. 

We think the 1403A is the most cost -effective small 

scope available. Compare the specs, features, size 

and price, and we're sure that you'll agree. 4rail- 
able options include the LC -14 carrying cash and 

PR -21 isolation/ direct probe. 

For immediate delivery, contact your BAK- 
PRECISION distributor. 

DYNASCAN 
CORPORATIC)N 

6460 W. Cortland Avenue, Chicago, IL 60635 312/889 -9(187 

In Canada Atlas Electronics, Ontario 

International Sales: Empire Exporters. Inc., 270 Newtown Road. Plainview...) N 11803 
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burglar -fire alarm catalog 

-FREE! 
MORE THAN 
900 PRODUCTS 

detectors, 
controls, 
sounders, 
locks, 
tools 

EVERYTHING NEEDED 
TO PROTECT HOME, 

BUSINESS, INSTITUTION 
Huge selection of high quality professional 
alarm products. 64 fact -filled pages with 
detailed specs, diagrams, technical notes. 
Products range from basic switches, con- 
trols, bells, sirens to most sophisticated 
detectors - radar, modulated or passive 
infrared, microwave, ultrasonics, ion, data 
links using pulse code multiplex, FSK 
radio, automatic phone dialers, leased I ine 
connections and display panels. Full sel- 
ection of tools, relays, wire, foil, terminals, 
books. 
WRITE FOR FREE CATALOG TODAY! 

(Outside U.S., send $1.00.) 

mountain west alarm 
box 10780 phoenix, az 85064 

(602) 263 -8831 
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RF GENERATORS 
continued from page 64 

Thus the synchronizer actually estab- 
lishes the basic generator frequency, 
while the generator maintains the level- 
ing characteristics, spectral purity, mod- 
ulation, and wide range attenuator. In 
order to utilize the synchronizer, both the 
uncalibrated RF output and the synchro- 
nizer input must be available. The cost of 
synchronizers is typically the same as the 
generator itself. 

Output connectors 
Many RF signal generators use the 

BNC connector for all RF connections 
and binding posts for audio connections. 
On the low -cost generators and some 
older generators, the SO -239 or UHF 
connector is popular. Occasionally the 
button -type microphone connector is 
used. On better generators, a type -N 
connector is often used. Certain genera- 
tors, primarily those manufactured by 
General Radio, incorporate the GR coax- 
ial connector, an extremely uniform im- 
pedance connector. 

Solid -state construction 
The radio -frequency signal generator 

is rare, in that it is one of the few instru- 
ments left where solid -state design is an 

optional feature. There are a number of 
major RF signal generators on the mar- 
ket today that are very serviceable, ex- 
tremely desirable products, but are con- 
structed with vacuum tubes. Even in this 
day and age, they offer the most cost 
effective compromise. Solid -state genera- 
tors do offer faster warmup and therefore 
instantaneous use, as well as lighter 
weight. However, both types of genera- 
tors must be warmed up for some consid- 
erable period of time if maximum stabili- 
ty is desired. Vacuum tube generators 
often do not offer the wide range of 
features found on the newer solid -state 
generators. Vacuum tubes are not being 
used in new generator designs. 

Fine frequency adjustment 
The ultimate resolution of the frequen- 

cy controls is usually limited by the 
mechanics of the system. Some RF signal 
generators have an additional electronic 
or "delta frequency" control. It permits 
the user to make slight adjustments in the 
operating frequency of the generator. 
The range of such controls is slight, but 
they permit a high resolution or setabil- 
ity. As they are electronic in nature, they 
overcome the problem of mechanical 
backlash in the main tuning system. 

Crystal calibrator 
The higher priced dial readout RF 

iFitcliChec 

I) 
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signal generators usually offer an inter- 
nal crystal calibrator. It can be turned on 
and its signal, plus a sample of the output 
signal from the generator, are mixed in a 
detector. The user may listen to a beat 
note indicating the signal generator is at 
an exact multiple of the crystal frequen- 
cy. Earphones connect to the detector 
output connector. Depending on the fre- 
quency range of the generator, crystals 
may be supplied in increments of 0.1, 1 or 
10 MHz. Generator accuracy is im- 
proved by permitting recalibration at 
fairly small intervals. Crystal oscillator 
accuracy is usually 0.01% or better. 

Digital frequency display 
As noted earlier, some RF signal gen- 

erators use a digital frequency meter to 
accurately display the generator frequen- 
cy. An internal digital frequency meter 
gives a high degree of resolution and 
accuracy for a bandswitched L -C oscilla- 
tor. A few generators offer an alternative 
form of digital readout by replacing the 
circular dial with a mechanical counter 
similar to the odometer on an automo- 
bile. However, the accuracy and resolu- 
tion of such a system does not signifi- 
cantly exceed the circular or slide rule 
dial. Some of the RF signal generators 
that have a digital frequency meter offer 
an external input so the digital frequency 

meter may be used in other ways. 

Variable frequency audio oscillator 
Some generators offer an optional 

variable frequency audio oscillator' in 

place of the usual two -tone audio oscilla- 
tor. This generator is configured as a 

fairly simple audio oscillator with rela- 
tively low distortion, for the purpose of 
generating modulation signals over a 

fairly wide range of audio frequencies. 

High -power outputs 
Certain RF signal generators generate 

high -power or high -level signals. These 
generators, or broadband amplifiers de- 
signed to be attached to generators, may 
produce signals with output levels of 10 

to 100 watts, depending on the make or 
model. External power amplifiers may be 
of the tuned variety or the broadband 
variety. Tuned amplifiers tend to have 
higher output power, while broadband 
generators are much easier to use. 

This concludes our coverage of RF 
signal generators. If you would like to see 
similar articles on other kinds of test 
equipment send us a postcard or a short 
note. Address it to Test Equipment Edi- 
tor, Radio -Electronics, 200 Park Ave. 
South, New York, NY 10003. If you 
have any specific comments, send them. 
too. R -E 
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Over 4,000 unusual bargains for sc ante 
and industry. 
In -stock supplies for engineers, experi- 
menters, research labs, hobbyist: etc. 
Order direct and save -buy with com- 

plete confidence ... every item curries 
the famous Edmund 30 -day morey -back 
guarantee. 
Simply mail this coupon for the newest 
Edmund catalog. 
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Valuable free gifts with your 
purchases of RCA Entertain- 
ment Receiving Tubes! 
Redi -Chec Award '77 certificates are 
available to you with your purchases of 
RCA receiving tubes from your local 
participating RCA Tube Distributor. 
Save these certificates. In required 
quantities, they are redeemable for an 

assortment of 221 exciting gifts from 
the RCA Redi -Chec Award '77 Prize Book. 

See your participating RCA Tube Dis- 
tributor for a copy of the Prize Book. 
Select the award you wish to earn. Buy 

RCA receiving tubes and save Ile Redi- 

Chec Award '77 certificates you receive 
until you have the number regt irsd for 
the award of your choice. Fill out the 
award order form and mail w th your 
Redi -Chec Award '77 certificates o: 

RCA Redi -Chec Award '77 Nq 

P. 0. Box 154, Dayton, Ohio 45431 

Always specify RCA receivinfl -ubes! 
Quality tubes and great awards gc hand 

in hand at RCA! 
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READER QUESTIONS 
continued from page 75 

AUDIO TRANSISTOR TOO HOT 
The audio output transistor, 0202, in 

this RCA CTC -30AE runs too hot. How- 
ever, the voltages and current seem to be 
in tolerance. All the resistors checked, 
and those that seemed slightly out of 
tolerance were replaced. No luck. Any 
ideas would be appreciated. -K.K., Pas- 
saic, NJ 

I'll go along with you on the DC volt- 
ages, current, etc. It doesn't seem to be 
dissipating too much power. You might 
try increasing the heat -sink area just for 

luck. 
(Feedback: "I couldn't locate the heat 

sink you recommended, so I made one 
out of a 3- X 6 -inch copper sheet, 
sprayed it flat black, cut it into fins and 
bolted it to the existing heat sink. Works 
fine now! Thanks. ") 

HIGH -VOLTAGE PROBLEMS 
This Zenith 20X1C38 seems to have a 

high - voltage regulation problem. How- 
ever, this problem only shows up when 
the picture has a brightly colored back- 
ground, or if the color control is turned all 
the way up. When these happen, the 
picture smears and goes out of focus. 
Regulator circuit voltages seem to be 

NEW FROM LEADER 

One- Button Range 
Digital Multimeter. 

31/2 Digit LED Readout, 
0.5% Accuracy. 

1 mV to 1000V, 
16 Ranges, Coverage. 

Semi -Automatic Ranging 
One Pushbutton. 

Fully Automatic 
(20Megft) Range. 

LDM -Emi 
DIGITAL_ MULTIMETER 

R ,. 

rUNCTION 

Over Range 
Indicator. 

Automatic Polarity. 

Compact ̀ s -, ' , 

61/8" x 21/4" X 43/8,,, 
Batty operated. 

Overload Protection, 
All Ranges. 

Crystal Control 
Counting Circuitry. 

High Reliability 
LSI Circuitry. 

Now, Easy Pushbutton 
Operation Is Yours! 
Model LDM -851 ... $199.95 
See your distributor or write direct for details. 

151 Dupont Street, Plainview, N.Y. 11803 
(516) 822-9300 

In Canada Omnrtronix Ltd.. Montreal Quebec 

When Quality Counts .. . 

LEADER 
Instruments Corp. 
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pretty close, as is the boost voltage. I 
changed tubes in the color demodulators 
and the bandpass amplifier just to see if 
that would help. It didn't; can you? -R.M., 
Greenville, MS 

I hope so! This looks very much like 
what's called "color blooming," which is 
what happens if the color control is 
cranked all the way up. 

Try running a grey -scale setup. Turn 
each picture tube screen control up until 
you can barely see a line, then back off 
until it goes out. You could be over- 
driving if the screens are too high. 

(Feedback: "Frankly, I didn't think 
this would work, but it did. Colors are 
good, and customer is very satisfied. 
Thanks! ") 

NO HIGH VOLTAGE, NO BOOST 
There's no high voltage on this Zenith 

black -and -white portable. The boost volt- 
age source reads only 17 volts. The fly- 
back transformer checks good, and my 
analyst shows a shorted winding in the 
yoke. Do you think this is right ? -J.P., Old 
Town, FL 

Yes. 

SERVICE DATA 
I can't seem to find the service data for 

my Zenith MPS -90W stereo record player. 
I need the phono cartridge part num- 
ber.-R.L., Los Alamos, NM 

Sams Photofact Folder 839 -11 shows 
the cartridge) is a Zenith Part No. 142- 
151, and the stylus is S68567, which can 
be replacéd by a Sonotone 19T2S for the 
whole thing. 

NO RASTER 
I've checked everything I can think of in 

this Zenith 12A13C52- there's no raster. 
The cathode current of the 6LB6 is 180 
mA instead of 220 mA. Boost voltage is 
down to +500 volts instead of +875 volts. 
Flyback and yoke seem to be good. Grid 
drive waveform of the 6LB6 is only half 
the normal amplitude. Where do Igo from 
here ? -J.G., Astoria, NY 

You didn't give me the DC grid volt- 
age on that 6LB6. With only half the 
normal drive, the cathode current should 
be up to about 350 to 400 mA. Try a new 
6LB6; this one may be weak. Read the 
grid voltage and see if it shows too much 
negative. This would also make the cath- 
ode current drop. Check that VDR in the 
6LB6 grid circuit. If this is bad it could 
cause your problem. 

NO SYNC AT ALL 
I'm going around in circles. I have 

neither horizontal nor vertical sync on a 
Philco 3CY90. I tried most of the modules; 
no change. Picture, color, etc., OK, still no 
sync. -D.F., Reading, PA 

Stop running in circles. Scope the 
input to the AGC /sync module. See if 
you have normal input (which you seem 
to have) and, if so, you should have 
normal output. Also check the +20 -volt 
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supply. As a last resort, you should make 
sure that all the contacts on the module 
are making good contact. 

NO FM STEREO 
After rewiring the output stages ac- 

cording to directions, this Fisher 600T 

stereo is working nicely. Now, however, I 

can't seem to get FM stereo. The stereo 
lamp lights, though. What goes on ?- 
C.H., Homewood, IL 

If the stereo lamp is lighting up, the 
19 -kHz pilot carrier must be getting at 
least that far. Scope the rest of the 
circuit. You should find 8 volts P -P of 38- 

kHz pilot on the demodulator- transform- 
er primary, and L7 volts P -P on the 
secondary that feeds the demodulators. If 
the 38 -kHz doubler stage isn't working, 
this would kill the stereo effect. 

PICTURE TUBE SUBSTITUTE 
I have a high - voltage problem with this 

Singer HE8 -101. It uses an A23 -10W fl- 

inch diagonal picture tube. The picture 
blurs and loses brightness after about 10 

seconds. Is there a substitute for this 
tube ? -R.K., Los Angeles, CA 

This really seems to be a defective 
picture tube. See if the HV will stay up 
with the ultor lead disconnected. A type 
9XP4 can be used to replace the Á23- 
10W. 

BAD CAPACITOR 
Thank you for the reply to my question 

about all the troubles I was seeing in a 

CTC -38 RCA chassis. You suggested 
checking capacitor C104 and the DC bus 
with the scope. I did, replaced the capac- 
itor and cured the problems. 

This one capacitor was causing a ma- 
genta band in the top of the picture; non - 

linearity of the vertical sweep; very crit- 
ical horizontal hold; and even a problem 
in the audio stage, which caused me to 

detune the quad coil. All this from only 
one capacitorl -J.L., Seattle, WA 

Yep. I don't think anyone could ever 
trace out all the possible feedback paths 
that could result from one capacitor 
being bad! Not even a computer. 

TAPE DECK DISTORTION 
I can play a prerecorded tape through 

this Lafayette RK -725 tape deck, and it 
sounds fine. However, if 1 record on it, the 

sound is badly distorted. I notice that it 
doesn't erase, either. Any suggestions? - 
F.A., W. Hartford, CT 

Both these symptoms could be caused 
by the bias oscillator. The oscillator 
transformer and the transistors on this 
unit seem to be encapsulated. If so, you'll 
have to get an exact duplicate from 
Lafayette; you can find service data on it 
in Sams Tape Recorder Manual TR- 
156. 

GE HELPFUL HINTS 

The latest issue of GE's TV Service 
News has a very helpful hint: If you have 

IDEAL FOP 
SHURE 

csrtndges 

this stylus 

tits any Shur' 
cartridge 

One size tits 

all Shure 
phono 

r artrldges 

Replacement 
stylus for 

Shure 
V-15 

replaces 
Shure 
M95E_0 

stylus 

Needle in the hi -fi haystci ck. 

Even we were astounded at how 
difficult it is to find an adequate 
other -brand replacement 
stylus for a Shure cartridge. 
We recently purchased 241 
random styli that were not 
manufactured by Shure, but 
were being sold as replacements 
for our cartridges. Only ONE of 
these 241 styli could pass the 
same basic production line 
performance tests that ALL 
genuine Shure styli must pass. 
But don't simply accept what 
we say here. Send for the 

documented test results we've 
compiled for you in data 
booklet #AL548. Insist on a 
genuine Shure stylus so that 
your cartridge will retain is 
original performance capability 
-and at the same time protect 
your records. 

Shure Brothers Inc. 
222 Hartrey Ave., Evanston, i Ló0204 
In Canada: A. C. Simmonds .ions 
Limited 
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MATHEMATICS 

ELECTRONICS 

ENGINEERING MATHEMATICS 

ADVANCED MATHEMATICS 
These unusual courses are the result of 

many years of study and thought by the 
President of Indiana Home Study, who 
has personally lectured in the classroom 
to thousands of men, from all walks of 
life, on mathematics, and electrical and 
electronic engineering. 

You will have to see the lessons to 
appreciate them! 

NOW you can master mathematics 
and electronics and actually enjoy doing 
it! 

WE ARE THIS SURE: -you order 
your lessons on a money -back guarantee. 

In plain lariguage, if you aren't satis- 
fied you don't pay, and there are no 
strings attached. 

Write today for more information and 
your outline of courses. 

You have nothing to lose, and every- 
thing to gain! 

The INDIANA 
HOME STUDY INSTITUTE 

P.O. BOX 1189 
PANAMA CITY, FLA 32401 
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MODERNIZE and Bring Your Car "UP -TO- DATE" 
with the MOST EFFICIENT Ignition ever invented! 

XR100 
sac The "XR -700" is a COMPLETELY NEW Ignition System that 
replaces the inefficient Breaker -Points and Condensor with a highly 
RELIABLE, Invisible "Infra -red" Light -Beam which CONTROLS 
the Latest design Solid -State POWER MODULE. This new 
"Patented" Invention produces the HIGHEST ENERGY, Longest 
Duration Spark of ANY Ignition System manufactured TODAY! * CUSTOMERS REPORT: "THE XR -700 MORE THAN PAYS 

FOR ITSELF ...and KEEPS ON SAVING MONEY with... * INCREASED "GAS- MILEAGE" up to 30 %! * ELIMINATING COSTLY "TUNE-UPS!" * IMPROVED ENGINE PERFORMANCE! * QUICKER STARTING IN ANY WEATHER! * FASTER ACCELERATION...SMOOTHER RUNNING! * PLUGS LAST UP TO 4 -TIMES and LONGER!" * THE XR -700 has NO moving parts to wear out...never needs 
adjustment! Engineered to OUTLAST Your Car...So RELIABLE... 
So PERFECTED...that we give you a LIFETIME WARRANTY... 
"FREE Repair or Replacement" for as long as you OWN the Unit... 
even if you change Cars, we will supply the necessary Parts FREE. * FITS ALL ENGINES...Domestic or Foreign...4, 6 or &Cylinder * EASY INSTALLATION...Completely Factory ASSEMBLED! 

Thousands sold at $59.95 

(Cal Res add Teel 

THAT'S EVERYTHING ..INCLUDING POSTAGE 8 INSURANCE 

iff NOW...ONLY.. 

* SAVE! ORDER FACTORY DIRECT! 
Send Check or MIO, State Car Make, Year and No. of Cylinders. 

* MASTERCHARGE or BANKAMERICARD Cardholders 
Order by TOLL FREE PHONE (800) 4236525 Ext. 3 

CALL or WRITE' for FREE BROCHURE P.lr,°, 

óATA: 3\ 

* America's Oldest and Largest Manufacturer 
of Oplo- Electronic Ignition Systems. 

Q 

;opte, ° ALLISON AUTOMOTIVE CO. 

1267- RL, East EDNA PL., COVINA, CAL. 91722 
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ELEÇ UNI 6RGAIY 

You can build a better organ 
than you can buy! 

A magnificent Schober Electronic Organ 
What a marvelous way to put your special 

talents to work! With our Schober Electronic 
Organ Kits and your skill, you can build your- 
self some very special satisfaction, and a life- 
time of great music! 

Schober Organs are literally far superior 
to comparably -priced "ready -made" units. You 
could actually pay twice as much and get no 
better organ...and miss the fun of assembling 
it yourself. A PC board at a time, component by 
component, you'll assemble your own "king of 
instruments," And when you're done, you'll 
wish there was more to do. And there is! For 
then, Schober will help you learn to play, even 
if you've never played a note before! 

Schober Organ Kits range from $650 to 
$2850, and you can purchase in sections to 
spread costs out...or have two-year time pay- 
ments. Combine the incomparable quality of 
Schober components with your talent... and 
produce a far better organ than you can buy! 

Thousands of others have, ever since 1955. 
You can have all the details, without cost 

or obligation. Just send the coupon for the 
fascinating Schober color catalog (or enclose 
$1 for a record that lets you hear as well as 
see Schober quality.) Why not clip it right now, 
before you forget? 

The ,W1 /1342è Organ Corp., Dept. RE -167 
43 West 61st Street, New York, N.Y. 10023 

Please send me Schober Organ Catalog. 
Enclosed please find 51.00 for 12 -inch L P. 
record of Schober Organ music. 

NAME 

ADDRESS 

CITY STATE ZIP 
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the GE TV model number, you can 
instantly tell what the chassis number is. 
This is the quickest way to find the 
service data. 

If the set is a model WYA5523WD, 
the chassis is a YA. A WHE5264WH is 
an HE chassis, etc. Here's another hint: 
If the model number is WYA6330WD A 
01, the "A" means a chassis change. The 
last two digits show only cabinet and 
appearance changes. The whole number 
is the service number, which you must be 
sure to give when ordering parts. This 
number will be found located with the 
serial number. 

VERTICAL PROBLEM 
I've got toldover at the bottom and 

vertical compression in the middle of the 
raster on this Truetone GEC- 3420B- 
57,19XA chassis. It I crank the controls 
down enough to see about two- thirds 
height, the symptoms go away. I've 
checked all the transistors, resistors and 
capacitors. The first place the symptom 
shows up on a scope is on the base of 
vertical amplifier transistor 0208. Any 
suggestions, I hope ? -D.D., Apalachicola, 
FL 

The vertical stage in this set is a Class - 
B audio output amplifier. From the 
symptoms, you have crossover distortion. 
The only difference is that you're seeing 
instead of hearing it. This is normally a 
bias problem, which could also be caus- 
ing the foldover. 

There's one stage marked "Vert. 
Crossover," Q212, which would be good 
to check. You should also check the 
clamp diodes since these can also affect 
the output bias. 

(Feedback: "Bingo! It turned out to be 
Q212, the crossover transistor. I had 
checked it once, but I replaced it and that 
did it. ") 

BRIGHTNESS LEVEL PROBLEM 
I replaced a very bad 23EGP22 picture 

tube in this Admiral G13, model LK5315. 
Now there's too much brightness. At min- 
imum brightness control, the picture 
looks fairly good, but raising the bright- 
ness level causes severe blooming, and 
the raster goes out. I replaced the high - 
voltage rectifier; no luck. I can't locate the 
master screen control, although it's 
shown on the schematic. -D.F., Reading, 
PA 

You have a later -production 3G13 ser- 
ies chassis that doesn't have a master 
screen control. The picture -tube screen 
voltages are fixed and fed from the 
+660 -volt boost. Your problem could be 
in the screen voltage. Try checking right 
at the picture -tube socket, and the pic- 
ture -tube grid and cathode voltages. If 
the grids are too far positive, the tube 
could be drawing so much beam current 
that it overloads the high -voltage sup- 
ply. 

Alternate: Run the setup adjustment 
using the three "background" controls. 
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Since these controls affect the bias, if 
they're set too high this could be the 
answer. 

DIODE FAILURE 
After replacing quite a few transistors 

in the horizontal- output stage in a Tele- 

dyne 3C174WL, diode D773 burned up. I 

replaced the diode but it burned up 

again! This diode supplies the +21.6 -volt 
supply. I can't find any short in this. 

Everything else seems OK. I'm baHledl- 
R.W., Springfield, MA 

I checked the service data and found 
that this chassis is also sold by Sears, 
Broadmoor, W.T. Grant, and other com- 
panies; they all have the same problem. 

My suggestion is to replace D773 with 
a fast- recovery diode, such as RCA SK- 
3175 or SK -3516. 

(Feedback: "That was it. Now I see 

your article on the subject in the January 
1977 issue! ") 

FOCUS -VOLTAGE PROBLEM 
I have a Sears model 41101, Ch. 

564.80162. The original picture tube is a 

490BZB22; suggested substitutes are 

490AHB22 or possibly 19EXP22. I can't 
find the original tube listed anywhere. I 

put in the 490AHB22 and can't get it to 

work. Apparently the set's focus voltage 

is wrong, although Sams shows 4 to 5 kV 
on the focus anode. Any ideas? -J.F., 
Minot AFB, ND 

Well, I can't find any mention of the 
490BZB22 either. I did find the specs on 

the 490AHB22; it uses about 24 kV of 

high voltage and a 4.2 to 5.0 kV focus 
voltage. 

When I checked both the Sams sche- 
matic and the Sears data, I saw they 
show three taps for the focus voltages - 
+270, +385 and +650 volts. However, 
the voltage at the focus pin is shown as 

4.2 kV! It's quite probable that the orig- 
inal picture tube was a low -focus- voltage 

type. 
If so, you'll have to develop a focus - 

voltage source that will give you the 
correct voltage. A Pennsylvania techni- 
cian solved the problem by using a couple 
of high- resistance focus -dropping resis- 
tors and a big variable 15- to 20- megohm 
control. If you are getting about 22 kV on 

the high voltage, the focus should be 

around 3.9 to 4 kV to sharpen up the 
scanning lines. 

TRANSISTOR OVERHEATING 
The output transistors in the left chan- 

nel of this Akai 8080 heat up very quickly 
after turn -on. Resistance tests of both 

channels seem about the same. I hope 

you can help. -G.S., Westmont, IL 

First, disable the left channel by taking 
out the output transistors or disconnect 
the collector voltage supply. Second, 
open the collector supply circuit to the 
working right channel and hook a DC 

milliammeter in series. Third, plug the 
line cord into a variable -voltage, ti ans - 

former and begin at zero. 
Now, bring the line voltage up slowly, 

watching the current reading. (Tura the 
volume all the way of) Note the "rest- 
ing"- current reading at full -line 11ol :age. 

Check the DC voltages around the output 
stage and driver(s), and write hem 

down. 
Next, disable the right char" el and 

repeat the test. You will probally find 

that the resting current is much greater 
in the bad channel. Read all the E C volt- 

ages. By keeping the line voltage ¿ow., you 

can hold the current down to a sa 'e -evel. 

The most likely cause of the bars -out 
would be something that is upsets itrg the 
bias on the bad channel, making it draw 
far too much current. Look for défective 
bias diodes, driver transistors or even 

output transistors. For a quick check, 
replace the outputs in the bad channel 
with the ones in the working channel. 

NO COLOR 
A GE 19CD chassis has a very good 

black- and -white picture and some, but 

no color at all- Tubes and transistors 
check good. Thanks for any held -E.Z., 

Middletown, OH 

Count your blessings. You h2,, L high 
voltage, sweeps, a good IF /video circuit 
and a good picture tube! Unless .ill three 
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tube guns are working, you won't have a 
good black- and -white picture. So, you 
lose only the color signals. 

A quick- check: Feed a color -bar signal 
into the set. Scope the video signal on the 
collector of the first video amplifier tran- 
sistor; the signal should be 5 volts P -P. 
Now scope the signal on the emitter, 
where the color signals are taken off. You 
should see the characteristic "comb" pat- 
tern here, at 2.5 volts P -P. Follow this 
pattern to the control grid of the 8CB 11 
bandpass amplifier, then to its plate, and 
finally to the color control. (This might 
be a bit easier to see with a crystal - 
detector probe on the scope, but you can 
use any fairly good scope to identify the 

color signals.) 
If you see a good comb pattern on the 

color- control slider, set wide open, the 
bandpass -amplifier stage is working; the 
signal here should be about 10 volts P -P. 
If you haven't found where the color 
signal is lost, check the picture -tube grids 
for a flat- topped comb pattern instead of 
the normal "lazy S" or rocker pattern. If 
you see the comb pattern, the 3.58 -MHz 
oscillator has gone out. You're not de- 
modulating the color signals, although 
the 6AC 10 color- amplifier stages are 
working. 

Check the burst gate, the 3.58 -MHz 
amplifier transistor and the 6AÚ6 3.58 - 
MHz output stage to see where the color 
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TLOGOS I THE BEST 8K RAM KIT 

Assembled & Tested $199.95 
Ka Price Only S179.95 

Features: 
Lowpower 21L02, 450,8, Dip Switch 
Selectable addressing down to 256 
Byte blocks, No wait states, fully bur 
feted, battery back-up. 

Plus the first 32K Static Memory* 
Board Uses 2114 4K RAMS 
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Plue huge backup inventory 
with special pricing for 
VOLUME requirements. 
Call fora quotation 

ADNANCED C UTER 
88 

COMPUTER KITS 
MOT ME K6800 D2 23500 
KIM 16502 Kit 24500 
AMI EVK 99 Ku 13380 
Intercept JR 6100 Kit 281.00 
lois Computerbook 45000 
NSC Scamp Kit 99.00 
NSC Kryboard Kit 9500 
IMSAI 8080A w/22 751.00 
PIC'BPrioritY 125.00 
SIO Kit 12500 
Cromemco 2.2 595.00 
9y,e Saver 145.00 
8ytesauer w /PROM 195.00 
Dazzler 21500 
O 7A 14500 
JS -1 Joystick 65.00 
BK EPROM /RAM Kit 124.95 
ZPU Kit 295,00 

All Shipments FCM or UPS. Orders 
under 910890 add 5% handling and 
postage. Orders over $100.00 add 2.5% 
handling B postage. Mastercherge /Ban 

Celdcard /COD accepted 1/25% depovt. 
Residents add 6 %taa. 

Oilers add 8% handling. All park prime 
factory reared guaranteed. Same day 
shipment. Add 25 tens for Data. 

P. 0. BOX 17329 
Irvine, California 92713 
New Phone (714) 558 -8813 
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*CHAR GEN /ENCODERS /UARTS 
51883 6.95 S2350 Usti .. 
1602B 5.50 1671B Aetros 29.95 
AY51013A 5.50 1482 13.95 
AY51015A 9.95 1472 1195 

MM5320 TV Synch Gen 7.95 
MM5369 PrescSer 3.95 
"815376 Celt Chip 2,95 
CT5001 Cale Chip 2.95 
Cr700, Clock Chip 5.95 
MM5314 Clock Chip 4.95 
MM5316 Clock Chip 4.95 
MM5375 Clock Chip 4.95 
9032513 Lower Cue 10.95 
8032513 Uppoceu 9.95 
ÁY52376 Keyboard Encoder 14.95 
AY53600 Keyboard Encoder 14.95 
11"8571 Cher gen 14.95 
MM6574 Cher gen 14.95 
MM6575 Char gen 14 95 

CONNECTORS 
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EVA 99 5800 MICRO SYS 

SIM op 
ss 

Moo 

SPECIALTY CHIPS 
34702 Baud Rate Us,, SIS eS 
up-0372 Floppy Controller 55.00 
upD371 Mag Tap Controller 49.95 
App Notes for 372 Floppy 6.95 
WD1771 Floppy Controller 59.95 
AY5 3550 4% OVM Chip 24.95 
MK5007 Counter 6.95 
AV53507 DVM Chip 12.95 
111151941 Dual Baud Gen 9.95 
ICM7208IPI Co Dap. Driver 16.95 
ICM7045IPI Stop Watch Chip 11595 
MCI4411 Baud Rate Gen 12.95 
CW300 Saw Fen. Gen. 1 50 
RF Modulator 8.95 
85001 TV Game Chip 24.95 
MM57100 Game Chip 16.95 
MM53104 Clock 3.75 
LM1889 Modulator 3,95 

* NOW 
Our First 
Store Open 

1310 B Edi 4Ár92705 , 
Santa Ana. T 

or oscillator signals are being lost. Just 
"walk it out" with the scope. 

RF TRANSISTOR BAD 
The RF input transistor checked bad in 

this Genie garage door opener receiver. I 
can't find a cross reference to the number 
in any of the manuals. A HEP -0014 works, 
but the sensitivity is so low that it won't 
close the relay with the transmitter more 
than six feet away. The transmitter output 
is OK, by the way. Do you have any infor- 
mation?-J.S., Prospect Heights, IL 

I can't find anything under the original 
part number either. However, your sub- 
stitute transistor should work; it has 
plenty of frequency range, etc. 

However, I also checked the service 
manual. The RF transistor is installed on 
the PC board with the base lead pulled 
through between leads C and E! This 
reverses the position of the C -E leads 
with respect to the base. A great many 
bipolar transistors will show just a little 
gain with the C -E leads reversed. 

Quite some time ago, I had the same 
experience with a little FM tuner. I tried 
a new RF transistor in every possible 
position and finally found the right one. 
Good luck! R -E 

FM ALIGNMENT 
continued from page 62 

amplitude (Fig. 11). Some readjustment 
may then be necessary for crosstalk and 
maximum pilot because the same adjust- 
ment is used for all three. 

The result should be a correctly adjusted 
stereo decoder. 

For further refinement, the RF output of 
the generator in the FM band allows complete 
checking on the RF, IF, and AF sections of 
monophonic and stereo FM receivers. This RF 

FIG. 11 -THE RESULT OF THE REALIGNMENT 
should be a good clean stereo signal as shown 
here. The test signal applied is R = -L, so the 
signals should have equal amplitude and oppo- 
site phase. 

output should be on 100 MHz, as this frequen- 
cy is seldom used, so that external transmis- 
sions will not interfere with the test. But facili- 
ties for adjusting this frequency up to ± 1 

MHz are useful. 
The external modulation allows a final 

check by applying an external signal, such as a 
record player or stereo cassette recorder. This 
also makes a useful stereo demonstration 
tool. R -E 
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EQUIPMENT REPORTS 
continued from page 32 

Telematic SG -785 Ferret 
Tuner Substituter And 
Digital Pattern Generator 

r--------_ 1tA 
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A FERRET IS A LITTLE ANIMAL THAT YOU SEND 

into a rat's nest to clean up trouble. Telematic 
Corp., 108 -02 Otis Ave., Corona, NY 1 1368, 

remembered this; they named their latest piece 

of test equipment after it. Their "Ferret," the 
SG -785, can go into the rat's nest of TV 
circuitry and clean up troubles that otherwise 
would be hard to get at. 

The Ferret is a combination instrument: it 
has VHF and UHF tuners for substitution 
tests which are the fastest and most reliable 
way of isolating tuner problems. Beside these, 

it has a built -in crystal -controlled digital pat- 

tern generator. This produces either dot or 

crosshatch patterns. The signal may be in- 

jected into the IF or antenna of any TV set. 

These are very useful for not only color TV 
servicing, but for many tests in black -and- 

white TV as well. 
The VHF and UHF tuners in the Ferret 

may be used together or separately. VHF and 

UHF inputs are provided. Output jacks and a 

selector switch on the back panel let you use 

them in any combination desired. They may be 

substituted for the set's VHF /UHF tuners, 

feeding the signal directly into the IF input. 
Also, the Ferret's UHF tuner may be fed into 
the set's VHF tuner for a cross -check of cali- 

bration, sensitivity, etc., of the set's UHF 
tuner. The INT -EXT switch on the back is used 

to make this test. 
The IF output of the tuners can be con- 

nected directly into the IF input of the TV set. 

Or, by using the clip -leads provided, this 

signal can be fed into any IF stage, including 
the last one, for a stage -by -stage test of the IF 
strip. By feeding the test signal (either the 

patterns or a TV signal may be used) directly 
into the input of the last IF stage, a simple 

AGC test can be made. The last IF is not 

normally controlled by the AGC. So, this gives 

you a normal video signal input to the AGC 
stage, and as a bonus, to the sync- separator as 

well. If you can get a picture through from this 
point, you know that the last IF, the video 

detector and the video stages are working. 
Using the GEN GUT jack on the back panel, a 

signal of up to 1,000 microvolts is available. 
This is a complete video signal. The digital 
generator provides very sharp sync pulses. 

These can be used for signal- tracing through 
the video stages to spot distortion, loss of gain 

and so on. Incidentally, the dot pattern comes 

in very handy for making grey -scale adjust- 
ments, purity checks, and as a bonus, it is very 

good for digging out the cause of the "floating 
hum -bar" problems that can be so annoying! 

The dot and crosshatch are the most neec 

patterns for convergence work on color 
sets. The digital generator produces very ski; 

and clear patterns. Of course, they can also 

used for linearity, sync and many other pr 
lems in all types of TV circuits. The G 

control adjusts not only the RF gain of 
tuners but the level of the digital -patt 
signal as well. 

You can cross- connect the GEN OUT jack 
the Ferret's VHF antenna terminals and f 

the IF output into the set's IF input. Tuning 
Channel 3, you can see the patterns - 
harmonics of the IF signal fall in this rar 
Or, you can hook directly to the set's V 

input and tune to Channel 3 and still get a 

good clean pattern. Of course, as with all tu 
svbstituters, the Ferret can be used to ch 

ed 
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the antenna. If you obtain no signals on either 

the set tuner or the Ferret, the home ar tenna 

(or cable) should definitely be suspectes Flip- 
ping on the digital pattern genera tor will 
verify this. 

The Ferret is AC- powered and all c itputs 
are decoupled so that there is no danger when 

doing signal tracing tests on either tube, 

hybrid or solid -state sets. The convergence 

patterns are generated by digital cir.:uitry. 
This starts with a crystal -controlled ns:illator 
at 377.622 kHz. This signal is divided d wn by 

a flip -flop chain to obtain the 15.734 k -Iz for 
the horizontal sync. More dividers c3u it this 

down to obtain the vertical sync. Th,: umer- 

ous sharp pips needed for the dot a Id cross- 

hatch patterns are also obtained from the orig- 
inal oscillator signal. So, the whole thing is all 

usiumiwiw 
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$16.50* 

' Suggested resale price. 
Dealer inquiries invited. 

The highest quality socket in the 
industry now carries a new low 
price and a new lifetime guarantee. 
E &L guarantees the SK -10 
socket against all failures. Should 
it ever break, be damaged or 
fail to perform as described, 
return it to E &L postpaid for a 

free replacement. No questions 
asked. 
We can offer such a guarantee 
because the SK -10 is a top 
quality socket built tough for 
years of use. Integrated circuits 
and discrete components insert 
directly without adapters. No 
patch cords needed. And, of 
course, no soldering. 
For the life of your bugs, pick up 

an SK -10 today. They're available 
at your local computer store for 
only $16.50 *. 

.® 
E &L INSTRUMENTS, INC. 
61 First Street, Derby, Conn. 06418 
(203) 735 -8774 Telex No. 96 3536 
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i r 
Includes 

Functional 
Tilt Stand! 

NEW EKO270 
31i DIGIT DMM KIT 

ONLY 
Introductory Offer -FREE AC ADAPTOR 

The first and only lab accuracy por- 
table DMM Kit featuring MOS /LSI 
IC economy and reliability. Mea- 
sures DC /AC Volts, Kilohms, DC/ 
AC milliamps in 21 ranges. Polarity 
indicators and overload protection 
are provided, and 0.5 inch LED dis- 
plays give easiest -to -read digital 
readout to 1999. The 270 features a 
basic 0.5% DC accuracy, 10 Meg - 
ohm input impedance, low voltage 
drop in all current ranges and auto- 
matically- flashing overrange indi- 
cator. Assembled $109.95 

FREE '78 EICO CATALOG 
Check reader service card or send 75¢ 
for first class mail. See your local EICO 
Dealer or call (212) 272 -1134, 9:00 
a.m. -5:00 p.m. EST. Major credit cards 
accepted. 
EICO -283 Malta St., L Brooklyn, N.Y. 11207 E/CO 
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tightly locked together and the patterns are 
very stable. The resulting video signal can be 
used to check frequency response through the 
video stages, etc., for the sync pulses are very 
clean squarewaves and any distortion shows up 
immediately. 

Connecting cables are included for any type 
of IF input. The standard phono jacks and 
plugs are used. One has a plug on one end and 
a jack on the other for the most common type, 
and another has a pair of miniature insulated 
clips for off -breed types. 

If it should be necessary, the RF frequency 
of the Ferret can be easily adjusted. Just hook 
it up to the IF input of a working TV set and 
adjust the trimmer that is accessible through a 
hole in the bottom. Tune for maximum sharp- 
ness of the crosshatch pattern. You can also 
cross -connect this to the VHF tuner in the 
Ferret and tune up on Channel 3 for maximum 
sharpness. 

As I have said, this is a combination instru- 
ment capable of making quite a few different 
tests with ease. These are always very useful; 
anything that makes servicing easier makes it 
faster and more profitable, and this is what we 
need! R -E 

Tri -Star Corp,, Tiger CB 
Alarm 

THE UNNERVING BLAST OF THE HORN INTER - 
rupts the thief as he begins to remove your 
shiny new rig from under the dash. He aban- 
dons his objective, slips out of the car and 
rapidly moves off. That's the envisioned re- 
sponse to the triggered Tiger CB Alarm, 

gl)95 

CB Alarm 
Electronic Auto Accessory Theft Alarm 

PROTECTS 
FiAmos 

AR! vLArERS 
e g iACNNMETERS 

*SCANNERS 
RADAR DETECTOR 
OR OTHER 

ACCESSORIES 

warn 

FEATURES,' 

EAST TO INSTALL 

NO SWITCHES OR 

NETS 

AUTOMATIC 24 
DOOR PROTECTNIE 

CAN BE RESET ANS 

IS TRISDENEDARM 

COMRLETE 
INSTALLATION 

áNRROCTIONS NUERDEUHo 
*SOLID STATE 

SterCerPOItAOn rn LO1.0 .,601 
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manufactured by Tri -Star Corporation. 

The $9.95 alarm system is contained in a 
11/4 X 11/4 X 1/4-inch metal case. A three -foot 
red wire and an eight -foot black wire extend 
from the potted bottom of the case. The 
bubble package includes two self- tapping 
screws to fasten the alarm, and a solderless 
connector to make a single direct connection 
into the car's electrical wiring system. 

The installation of the alarm takes three 
uncomplicated steps. First, fasten the three 
terminal device to the car with the screws to 
make the ground connection. The unit can be 
mounted in either the engine compartment or 
under the dash after checking that the two 
wires reach. 

Second, route the black wire through the 

Now! RCAoffers you three 
time and money - saving 
options in Color TV Test Jigs. 
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equipment to be protected. More than one 

accessory can be guarded with a single alarm 
device by daisy- chaining the black wire 

through each one. Terminate the black wire by 

connecting it to ground under a convenient 
sheet -metal screw on the case of the last 
instrument in the chain. Make sure, of course, 
that the final ground connection is made to a 

device that is electrica :ly connected to chassis 
ground. Keep the black wire taut so that it is 

broken as early as possible during a robbery 
attempt. Interweaving the wire with nearby 
car wiring is suggested as a camouflage. 

Last, splice the red wire to the horn- button 
side of the horn relay using the supplied 
connector. The connector is forced onto the 
wire so that its spring -clip blade slices through 
the insulation to contact the conductor. The 
connector has a feedthrough section for the 
continuous horn wire and a blocked -off section 
that accepts the alarm's red wire. 

Even though the manufacturer lists CB 

radios, tape players, tachometers, scanners 
and radar detectors as protectable devices, any 
accessory can be used, even a nonelectronic 
one. It is important only that it have a 

grounded conductive part or that there is a 

way to snake the black wire through it and 
then attach it to ground. 

When an illegal attempt is made to remove 
a piece of equipment from the car, one of two 

things happens. Either the black wire is 

severed as the accessory is removed, breaking 
the ground continuity through the black wire; 

or the ground is directly disconnected when 
the accessory is physically separated from the 
car chassis. 

Isolation of the black wire from ground 

causes the alarm device to internally connect 
the red wire to ground. Since one end of the 
horn relay is connected to the car battery, the 
relay is energized and the horn blows. The 
horn continues to blow until the black wire is 

reconnected to ground; the red wire is discon- 
nected from the horn relay or the battery is 

depleted of charge. (The hope is that the thief 
is unaware of the function of the black wire.) 

The heart of the Tiger CB Alarm is an NPN 
power transistor with a biasing resistor con- 

nected between the collector and base termi- 
nals. The red wire connects to the collector, 
the black wire to the base and the case to the 
emitter. The transistor is held cutoff by the 
base connection to the black wire, which is 

wired to ground. Since the case is grounded, 
the base -to- emitter junction of the transistor is 

shorted, keeping it cutoff. 
If the black wire is disconnected from 

ground, the base of the transistor is free to rise 

above ground potential. The resistor between 
the collector and base supplies current to the 
base to turn the transistor on. Actually, for the 
transistor to remain on it must continue to 

have sufficient collector voltage to supply base 
current through the biasing resistor. The tran- 
sistor does not saturate and the collector 
remains slightly above the forward- biased 
base -to- emitter potential. The drop is only a 

small part of the total battery voltage, and the 

remainder that appears across the horn -relay 
coil is sufficient to energize it. 

If the Tiger CB Alarm is damaged during 
an attempted burglary, return it to Tri -Star 
with $1 and they will repair or replace it; the 
address is Tri -Star Corporation, Box 1727, 

Grand Junction, CO 81501. R -E 

At last! A digital counter e' ery 
CB'er /Hobbyist can afford. Ex :lu- 
sive transmitter -Keyed "snif.er" 
circuit activates counter only on 
transmit, giving accurate readoLt of 
channel frequency. Standard coax 
connectors and mounting brtc :ets 
make mobile installation a snag. IC 
Digital circuitry. Freq. range: 5 Hz- 
27 MHz (all 40 CB channels) Ac- 
curacy: ±1 PPM ±1 Digit. Ri ad- 
out: Five 0.5" LED Displays; 10 
MHz crystal oscillator KHz/ AHz 
Timebase switch; Compact det ign: 
23/8"H x 6' /e "W 536 "D. Assem flied 

$99.95 

FREE'78 EICO CAD LDG 
Check reader service card or senc 75¢ 
for first class mail. See your loci. I CICO 
Dealer or call (212) 272 -1134, 9:00 
a.m. -5:00 p.m. EST. Major credit cards 
accepted. 
EICO -283 Malta St., Z 
Brooklyn, N.Y. 11207 (I.i r[LO 
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With the new RCA 10J106A Color TV Test :li ; you 
can troubleshoot a TV chassis without brine it g the 
cabinet and picture tube into the shop. The 12, 106A 
helps you isolate picture tube or chassis rma 'unc- 
tions quickly, and without disturbing your cu -tom - 
er's picture -tube alignment. 
The 10J106A features a 19 -inch shielded p cture 
tube; built -in high voltage meter calibrated to 35 kV; 

two unique front -panel switches for easy changing 
of yoke impedances; and a built -in speaker. Yoke, 
picture tube socket, and high -voltage extension 
cables are supplied, plus a Set -Up Inde:: and 
instruction book. With the 10J106A you can s ?rvice 
thousands of sets whether tube, hybrid or solic -state - including Precision -in -Line types. 

The new RCA 10J106AX Color TV Test Jig is ?xact- 
ly the same as the 10J106A except that it comes 
without a picture tube for those who prof ?r the 
economy of installing their own tube. 

The RCA 10J107 Color TV Test Jig Adaptar mod- 
ernizes most older test jigs to perform lil e the 
10J106A. And, if you're a do- it- yourselfer, ycu can 
build your own jig from a salvaged TV recei er. 

See your RCA Distributor for all the details about 
which option suits you best. Or contact RCA 
Distributor and Special Products Division, Deptford, 
NJ 08096. 

R AColor TV V Test Jig 
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STRUM IT 

$ICx! 

UNIVERSAL 
TEST RIG 

$229.95 

33KV Leaded Glass CRT 
Build -In Speaker 

PJS -298 
C.R.T. Included 

40KV Meter 
Obsolete -Proof 

The PJS -298 Universal Test Rig for tube and Solid State TVs 
designed for servicing high voltage chassis. Built -in speaker 
for convenient audio checking, 40KV -50Ua sensitivity meter 
constant monitoring of the anode voltage. Up- dating is accomp- 
lished by means of plug -in modules. (Extension cables included). 

FOR FAST TROUBLE SHOOTING ... . 

"FERRET" TV MINI - ANALYZER 

Vier 

$99.95 

SG-785 
VHF /UHF Subber s I.F. - Video Trouble Shooter 

e Convergence Generator s Dots and Cross -Hatch Patterns 

The "FERRET" is a multi -functional instrument for 
fast, efficient trouble- shooting and adjustment of all 
Color and B &W tvs. It is ideal for both shop and field 
work. (Cables included.) 

lelefF /atk 108-02 Otis Ave., Corona, N.Y. 11368 
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BUILD PHLANGER 
continued from page 45 

trimmer R5 until the signal is passed with minimum clipping 
(distortion). 

If you have an oscilloscope, view the signal at the wiper of 
BALANCE trimmer R6. Set the scope controls so you can easily 
see the clocked audio signal. Two identical signals will seem to 
appear at different DC levels. Adjust BALANCE trimmer R6 
until the two signals converge into one; this is the proper setting. 
If you do not have a scope, leave R6 at approximate midrotation 
and proceed with the calibration. 

With the delay section properly trimmed, set Mix control R12 
to the middle of its range. Decrease the CENTER control R26 
setting and listen for the phlanging effect dropping through the 
audio spectrum. When the CENTER control is at minimum, 
advance ACCENT control R8 to maximum. You will hear the 
increased "hollowness" of the filter; and if you sweep CENTER 
control R26 through its range the phlanging effect becomes 
more pronounced. With the CENTER control at maximum, 
advance SPAN control R25 to maximum. The internal low - 
frequency oscillator will sweep the phlanging effect. At the 
bottom of each sweep you may hear a short "wheep" or squeal. 
Adjust PEAK trimmer R27 until this sound is heard, and then 
return the trimmer to the point at which the squeals stop. As the 
internal oscillator sweeps the effect, advance SPEED control 
R17, which will increase the phlanging speed from approxi- 
mately one sweep every five seconds to about one cycle per 
second. 

With all calibration and checkout completed, all that remains 
is to mount the circuitry in a suitable enclosure. The phlanger is 
now ready to be used in its many applications. Here's a few of 
those applications. 

Using the phlanger 
A phlanger can reproduce the sound of tape -reel phlanging 

with an equal mix of normal and delayed signal. The ACCENT 
control should be set at minimum, and sweep SPEED and SPAN 
can be set as you wish. Increasing the ACCENT control will 
increase the "hollowness" of the sound and will add subjective 
depth to it. Experiment with the control settings. You'll find 
many of the effects quite interesting. 

Many other effects can be obtained: For example, when the 
delay- circuit clock speed changes, the delay -line output pro- 
vides a slight pitch shift. If the clock frequency continually 
increases, the audio signal will be sampled into the delay line at 
one frequency, but will be fed out at a higher frequency. Thus, 
the input frequency will be shifted up by an amount dependent 
on the rate of increase of clock frequency. In similar fashion, 
when the clock rate decreases, the input is shifted down in 
frequency. Using this phenomenon several unique effects can be 
achieved. 

Vibrato effects can be generated with the Mix control set for 
a 100% delayed signal. The phlanger's triangle wave will then 
produce a squarewave modulation of pitch; or, by minimizing 
the SPAN control, an external sinewave can be fed into J3 for the 
familiar smooth vibrato. Most organs, guitars and synthesizers 
have provisions for vibrato generation. But imagine, if you will, 
providing vibrato on a recording of a grand piano, a choir or 
chimes. If you have recorded several basic instrument tracks 
and later decide you should have used vibrato on the sax solo, 
you can easily process that track through a modulated delay 
line during mixdown rather than going to the trouble of rere- 
cording the entire track. 

The phlanger can also be used to generate stereophonic or 
quadriphonic spatial effects with a monophonic signal. The 
original signal is fed to the phlanger input and to one of the 
amplifiers. The phlanger output is then fed to the remaining 
amplifier (see Fig. 5). The same control settings are used as for 
vibrato, except the sweep oscillator is set to a lower speed. 
When a harmonically complex signal is fed through this setup, 
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certain frequencies will be emitted from 
the two speakers in- phase. These fre- 
quencies will appear to have a source 
between the speakers. Other frequencies 
will have varying amounts of phase dif- 
ference between the two speakers. This 
will cause a psychoacoustical phenom- 
enon in which the sound seems to ema- 
nate from one side of the center. The 
actual phase relationship will determine 
whether the source is to the left or the 
right, and the amount of phase difference 
will determine how far off -center the 
sound is located. This dramatic effect 
sounds even better in a quadriphonic 
system where opposite corners are driven 
with the former stereo outputs (see Fig. 
6). The sound appears to float and drift 
above your head. To generate a quadri- 
phonic signal from a stereo source, use a 

separate phlanger for each side, with the 
normal signal feeding the front channels 
and the delay -modulated signals (phlan- 
ger outputs) feeding the rear channels. 
The internal -sweep oscillators can vary 
the delay times independently causing 
apparent random motion around the 
room; or an external modulation signal 
can be applied to the CENTER remote jack 
for a synchronized front -to -back motion 
on each side. 

When the phlanger is interfaced with a 

voltage- controlled music synthesizer, as- 
tounding effects can be obtained using 

sequencers, envelope generators or envel- 
ope followers as control voltage sources 
for the SPEED and CENTER inputs. To get 
a full rich sound process the output of one 
voltage -controlled oscillator through a 

phlanger. This will give the effect of two 
voltage -controlled oscillators being used 
simultaneously. 

A phlanger used in conjunction with 
an organ provides an excellent simulation 
of large mechanical rotating speakers. 
With the SPAN, CENTER and ACCENT con- 
trols below midrange, the speed can be 
adjusted for the desired rotating effect, 
using an equal mix of normal and de- 
layed signal. 

Processing miked drums through the 
phlanger gives an effect of tuning the 
drum sounds. With the controls et for 
automatic sweep, the drums sound as if 
they are constantly being retuned es they 
are played. The increased tonality of the 
drums greatly enhances their pr;sence 
and solo potentials. 

A phlanger that has controls For so 
many sections of the circuitry need not be 
limited to music processing. For ext.mple, 
you can add delayed triggering to a 
scope's horizontal -sweep sync circuit or a 
voice- operated switch to a transmitter 
that won't chop off the beginning cif the 
message. R -E 

projection 
television 

Convert 
color 

to 
Giant 

Screen 
with 
the 

f 1.85 
Projection TV Lens 

FASTEST LENS SPEED FOR 

BRILLIANCE & BRIGHTNESS 

3 ELEMENTS; 6 OPTIC SURFACES 
FOCAL LENGTH: 12 -INCH (305mm) 

MEASURES: X6.5" DIA. x 6.5" LENGTH 

SPECIAL Q 150 PRICE P 

THE 
FINEST 

FR OJECT ION 
LEAS THAT IS 

AVAILAULE TODAY 

Write For Quantity Prices. 

Send S1 For Building Projection TL ". 

PROJECTAPIX, LTD. 
300 WEST 53 STREET 

NEW YORK. N.Y. 10019 

TELEPHONES: (212) 765 -7869 
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The J.M.J. DIGITAL DISPLAY BEZEL 
FOR APPEARANCE AND PERFORMANCE! 

Now you can add a truly professional appearance to your digital Frclects 
and improve their performance as well ... With the JMJ BEZEL. It will vastly 
improve the readability of the display and put a finishing touch on any front 
panel. And that's important, for obviously, the display is the most IooM ed -at 
feature on any piece of digital equipment. 

UNIVERSAL SIZE 
HANDLES MOST REQUIREMENTS 

DEAL-ERS INQUIRIES INVITED 

ATTENTION CLOCK BUILDERS 
Adapters for mounting clock modules 
and clock displays directly to the JMJ - 
BEZEL. Assures perfect alignment and 
simplifies mounting (Please Order by 
Number). s.69 ea. 
ADAPTER #1 (Fits the following) 

National Liton Texas Inst. Bowmar 
TIL 364 Optl -Stick 

thru 
TIL 372 

MA 1001 
MA 1002 
NSB5917 
NSB5921 
N S B 5922 

LT 601 
LT 442 
LT 446 
LT 447 

54.95 EACH 

(Please order by color) 

EXCLUSIVE CHROMAFILTERO SCPEEN 
Eliminates glare and reflection 
Improves contrast and readability 
Scratch resistant -easily cleariec 
Out -performs circular polarizec types 
Available in four colors 

DIE CAST METAL FRAME 
Nonreflective black finish 
Durable -heat resistant 
Integral 6 -32 mounting studs 
No exposed hardware 
Mounts in panels up to 3)16" thict 
Includes all hardware and a spec) 3l 

template for easy installation. 

® Panelgraphic Corp., W. Caldwell, N.J. 

NAME 

ADDRESS 

CITY STATE 

J.M.J. BEZELS at $4.95 EA. 
(COLOR : 

ADAPTER #2 (Fits the following) 

National Liton 
MA1010 LT701 
MA 1012 
MA 1013 

ADAPTER -3 (Universal Mount) For mounting 
any PC Board to the JMJ -BEZEL (Requires 
two mounting holes in PC Board). 

ADAPTERS at $.69 EA. 
( NUMBER: 

POSTAGE & HANDLING 

5 N.J. SALES TAX 

AMOUNT ENCLOSED 

TERMS: Minimum Order $4 95 
Add $1 00 tor Postage ö Handling 
N J. Residents Add 5`., Sales Tax 
Send Check or M 0 - No CODs 

ZIP 

1.00 

J.M.J. TECHNICAL PRODUCTS NC. 

BOX 26, KENDALL PARK, N.J. 824 
I M 
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new products 

More information on new products is available from 
manufacturers of items identified by a Free Information 
number. Free Information Card follows page 114. 

PULSE /FUNCTION GENERATOR, model 145, is 
a convenient dual -purpose instrument, offering 
pulse -generator outputs with up to 20 -MHz cali- 

bration rates. Fixed -amplitude outputs are avail- 
able for TTL and ECL; variable -pulse output, up 

to 30 volts peak -to -peak. Unit also allows se- 
lection of five operational modes. 

The function generator provides sine, square 
and triangular waveforms with continuous, trig- 
gered or gated output. A variable trigger start/ 
stop allows selection of haversine or other out- 
puts. 

Unit weighs 11 lbs and measures 111/2 X 51/ X 
101/4- inches. Price: $895. -Wavetek, 9045 Bal- 
boa Ave., San Diego, CA 92123. 
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FREQUENCY COUNTER, model MAX -100, gives 
readings of 20 Hz to 100 MHz, with 1- second 
gatetime throughout range and ± 1 accuracy 
(plus timebase error). Features large LED display 
of readout with 1- second update; overflow sig- 
nals indicated by left -hand display digit. Crystal - 
controlled timebase has 3 -ppm accuracy and 
high temperature stability. 

Unit operates on 6 AA alkaline or NiCad cells; 
110 or 220 VAC (with charger /eliminator), 12 
VDC (with mobile charger /eliminator), or any 
7.2 -10 VDC supply. Supplies include input cable 
and instruction manual. Optional accessories are 
mobile charger /eliminator; charger /eliminators 
for 100 -VAC and 220 -VAC supply; low -loss tap- 

off; antenna and case. Price of the MAX-100: 
$139.95. -Continental Specialties Corp., 44 
Kendall St., P.O. Box 1942, New Haven, CT 
06509. 
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DUAL TRACE 15 -MHz SCOPE, model 452, has 
internal or external triggering with sync positions 
for TTV, TVH, and VITS. Sensitivity is 5 mV /cm 
and risetime is rated at 24 ns. Mode automatically 
shifts from CHOP to ALTERNATE on faster 
sweeps. Dual matched vertical and horizontal 
inputs are voltage -calibrated (11 steps in 1 -2 -5 
sequence). Unit includes a built -in 0.5 VP -P 1 -kHz 
squarewave calibrator. 

0Bß 

OUSE 

Your Home 
Hobby Center for 
Quality Kits 

and Projects 

969 Ball Ave., 
Union, N. J. 07083 
(201) 964-5206 

SEND FOR FREE HOBBI HOUSE CATALOG 
LOWEST PRICES ON PRIME COMPONENTS 

Some Examples 

HIGH POWER TRANSISTORS 
Factory Prime 

2N 3055 NPN (ITTTO.3 Case) 
2N 2869 PNP (RCA -TO -3 Case) .. 
DTS 410 NPN (GE T0-3 Case). 
Equiv. to ECG 162 
2N 1184 PNP (RCA-TO-8 Case) 

IN 4148 SWITCHING DIODES 
Factory Prime, Taped & Reeled 50/$1.00 
1000 MFD 30 Volt Electrolytic Cap Axial Leads 

5 for $1.00 
CAPACITOR ASSORTMENT 

Popular value disc & low leakage up to & 
including 1 MFD 40 for $1.00 

POTENTIOMETER ASSORTMENT 

11( to 1001< 12/51.00 

HELIPOT 
10 Turn. Wire Wound Potentiometer 
500 Ohms, 5 Watts, 1/2' I inranty 

2/$1.00 
2/$1.00 

2/$1.00 
2/$1.25 

6 FT LINE CORDS 
6 for $1.00 

$1.98 

250K SLIDE VOLUME CONTROLS BY MALLORY 
4/$1.00 

Terms and Conditions 
Orders Shippei Within 24 Hours. 
$5.00 Minimum Order Telephone C.O.D.'s accepted. 
$15.00 Minimum Bank Americard /MasterCharge order. 
Add $1.00 Postage for orders under $10.00 
Outside Continental U.S. add postage - U.S. Funds. 
N.J. Residents add 5 °m Sales Tax. Money Back Guarantee. 

MA1003 MOBILE CLOCK 
MODULE (National) 

$21.95 complete 

Attaches directly to Automatic Nighttime 
9 -12V Battery Dimming 

Fluorescent Display gives Color Choice 
(Red, Blue, Creen or Yellow) 

when used w /corresponding Color Filter 
Includes - Module, Switches, Filter & Specs 

PAIR OF 6" PIONEER 

PINCUSHION SPEAKERS 
3.2 ohms. 1 watts $3.95 pair 

Pair of 4" Full Range Speakers 
4.0 ohm, $2.95 pair 

AC /DC WALL PLUG ADAPTOR- CHARGER 
120 volt input /6 VDC 130MA- output $1.00 

6 RPM Gear Motor Syn. Timer Type 
Shock Mnts. 24:" Square Metal Base 

$2 95 
4 for $2.00 

VOLTAGE REGULATORS 
Positive -To 220 Pkg. Negative -To 220 Pkg. 

7805 $1.00 7905. $1.25 
7806 . 1.00 7912 1.25 
7812 100 7915 125 
7815. 1 00 To -3 Pkg. 
7824 1 00 1.M309K 1.25 

7 SEG LED DISPLAYS 
33" Type 707 /MAN 1 14 Pin Dip 

Common Annode or Cathode 
$.59 ea 10 for $5.00 

CLOCK CHIPS TRANSFORMERS 
MM5314 _ $3.50 
MM5316 3.50 
MM5387 (Hi Cur.5316) 3.95 
MM5375 3.95 

BRIDGES 
I,. Amp 200 volt ... 3/1.00 
6 Amp 600 volt . . 3/2.00 
25 Amp 200 volts ... 3/5.00 
2.5 Amp 1000 volt .. 5 /1.00 

Jumbo Red LED's 10 for 1.00 100 for 9.00 
25 Pk. LED's Asstd Sizes & Colors 2.50 
Bi Polar LED Red/ Green 1.00 

Plug type -12VAC 250MA 2.50 
PC Mnt. -12VAC 250MA 1.50 
Bkt Mnt. -5VAC 6 Amp 4.95 

IC SOCKETS 
8.14,16,18 Pin 5 for 1.00 
24 Pin & 28 Pin 3 for 1.00 
40 Pin 2 for 1.00 
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$9.95 
Complete Clock Kit 
4 DIGIT 12/24 HOUR 

Includes: PC Board, 5316 Clock Chip, all components & 
Power Supply 

Features: Displays hrs. & min.. Switch to min. & seconds 
AM /PM Indicator Elapsed Timer 
Fluorescent Display gives color choice 
(Red, Blue, Green, or Amber) - specify 
when used with corresponding Color Filter 

OPTIONS: If alarm Function desired add $2 50 
(includes speaker & all components) 
Plexiglas Case Kit - Red or Blue $2 00 

2 AMP CIRCUIT BREAKER 
Front Panel Mount Through 1/2" Diameter Hole 

120 VAC, 32 VDC, Trips at 2 7 amps 2, $1 00 

60 Hz. Crystal Time Base Kit 
$4.95 

Use with Digital Clocks for 12VDC or Portable Operation 
KIT INCLUDES: 

PC Board, 5369 Divider Chip 
3.5795 MHZ XTAL & All Other Parts 

Complete Instructions 

Blinky /Flasher /Timing Kit 
$2.50 each 5 for $10.00 

Kit includes: 
P.C. Board, 555 Timer, all components 

and a connector for a 9V Battery 

BIG -BRIGHT - .5" LED ALARM CLOCK 
6 DIGIT AC or DC or ELAPSED TIMER KIT 

$19.95 Complete 
PC Board Drilled & Silk Screened (Includes xtal Time Base 
Circuitry) 
5375 Nat. Clock Chip & Fairchild Displays 
Includes EVERY part required for clock and all options except 
Cabinet and Crystal Time Base components. If desired, see below 
Brightness Control 24 Hr. Alarm w /snooze 
Freeze feat. on every mode 0 -60 Min. Elapsed Timer 
Field Tested over 1 Yr. 12 Hr., 60 Hz oper. 

Most Important - Complete Instructions, schematics Pictorials, 
layouts - everything for trouble free assembly. 
OPTIONS - 

OTAL Time Base Components - $2.95 when purchased w /clock 
Wood Clock Cabinet $4.00 when purchased w /clack 
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The scope weighs 20 lbs and measures 6'/2 X 
12 X 16 inches. Available with combination stand 

and handle, and optional probes Priced at 
$635.- Simpson Electric Co., 853 Dundee Ave., 
Elgin, IL 60120. 
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ANTENNA CARE PRODUCTS, Tennacap (18- 
1080), Tennalube (18 -927), protect against rust 
and corrosion. Tennacap fits over threads of all 

standard base -loaded units. Tennalube wa- 
terproofs threads and facilitates easy removal of 
antenna when necessary. -GC Electronics, 400 
S. Wyman, Rockford, IL 61101. 
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WRAPPED -WIRE TOOL, model P150 -4T1, cuts 
wiring time, eliminates wire stripping and reduces 
operator fatigue during long wrappiig runs. The 

lightweight 6.7 -inch, 100 -volt AC, 60 -Hz tool 
takes either a P180 Slit -N -Wrap bit or a P160 -2A 

SpaceSaver: 
New RCA Flameproof 
Film Resistor Kit 

RCA's convenient, preloaded and pr slab- 
eled Flameproof Resistor Kit cor to ns a 

wide range of the most -needed, sear lard 
value resistors in 1/2, 1 and 2 watt -a' ngs. 
Two of each rating for a total o' 330 
resistors; all ±2% tolerance. Packec in a 

sturdy metal -frame cabinet for easy avail - 
ability. 
Service Technicians prefer RCA Flame- 
proof Film Resistors because of their 
inherent safety characteristics. Design 
Engineers prefer them because they Non't 
flame or short even under severe cDndi- 
tions. Look to RCA - your bes. ngle 
source for a complete line of flame _roof 
film resistors. 
Contact your authorized RCA Partt Dis- 
tributor for all the details, or write to RCA 
Distributor and Special Products Div sion, 
2000 Clements Bridge Road, Deptford, NJ 
08096. 

RC" 
Flameproof 
Film Resistors 

CC:SS 
Here's a mobile digital electronic clock for your 

car, trcck, van, camper, mobile home or airplane 
that's really DIFFERENT - the CC & SS CC -6A! The 

four-digit bright green fluorescent display is deeply 
recessed in a sleek, modern black Stewart-Warner 
instrument case to keep outside light from "wash- 
ing -out" the display. Automatic dimming prevents 
night-time glare, and a unique ball- socket pedestal 
allows you to mount this clock above or below the 
dashboard at almost any angle - or IN the dash- 
board without the mount! 

But is not only the outside of this clock that's 
different. Using only two switches, you can "pro- 
gram" this space -age marvel's Integrated circuit 
"watch chip" to keep track of the month and date 
(with a 4 -year calendar that counts the days of each 
month', as well as the hour. minute and second - 
and display them alternately if you prefer! Accuracy 
Is controlled by a quartz crystal time base to better 
than one minute a month. An internal battery, good 
for over a year, powers all timekeeping functions, 
keeping track of time, month and date even when 
not connected to a vehicle. Vehicle power is only 
used to illuminate the .31 high digits. which makes 
for the simplest possible Installation - only two 
wires: power and ground. Of particular interest to 
those with "ham" or CB equipment in their vehicles, 
this cluck is NOT multiplexed, and does not gener- 
ate RF1 (radio frequency interference(. 

Kit assembly Is relatively simple for such a small 
clock 'alth so many features and functions. The kit 
contains ALL parts, including the case, a 1.5V AAA 
Alkaline battery and detailed, illustrated instructions. 
The assembled unit comes tested and calibrated. 

CC6A 

SATURES 

PEDESTAL MOUNT - In, On or Under Dash 
4.3" HIGH GREEN DIGITS 
12 HOUR DISPLAY READS SECONDS 
TIMEIMONTHDATE DISPLAY 
RECESSED DISPLAY - NO "WASH -OUT' 
AUTOMATIC BRIGHTNESS CONTROL 
-.5 SEC./DAY ACCURACY 
QUARTZ- CRYSTAL TIME -BASE 
INTERNAL TIME -KEEPING BATTERY 
HAM & CB-ERS NOTE: NO RFI 
EASY TWO -WIRE INSTALLATION 

5 FUNCTION ELECTRONIC 

CALENDAR CLOCK - PORTABI l: 

u 

A99'Y 
5 59,95 

CC -BA INCH mm 

Window Diameter 2,165!.009 550x.'. 

Length 
(L) 

3.1502.008 80.02 

93.0x10 Height 3.680x.04 

Width & Height 2.750 x 2.750.09 70 a 70 0 2 

NET WEIGHT EA. 250 grams (883 oz.) 

CC & SS INCORPORATED 
2309 SANTA MONICA BLVD. 
SANTA MONICA, CA 90404 

12131 8283479 
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KIT 
$ 39.95 

L 

95 

www.americanradiohistory.com

www.americanradiohistory.com


MODEL 101 AUDIO TEST SYSTEM consists of two sine/ 
square /triangle function generators, pulse generator, fre- 
quency counter and AC voltmeter. As a system it will gen- 
erate a frequency response plot on an X -Y recorder or scope. 

Time base generator offers symmetrical or independent 
control of the positive and negative sides of the ramp 
providing a duty cycle of 1% to 99%. Frequency range 
is .002 Hz to 100k Hz. Amplitude is 16 Vpp into 500 Ohms 
with ± 5 VDC offset. The time base output drives the X axis 
of an X -Y recorder. Manual mode provided for setup. 

Audio sweep generator provides manual frequency adjust. 
ment or log /linear sweep of 20 Hz to 20k Hz. Blanking 
mode provides zero reference line on an X -Y recorder or 
tone burst. Amplitude is 16 Vpp into 500 Ohms or 10 Vpp 
into 8 Ohms. 

Pulse generator frequency range is .002 Hz to 800k Hz. 
Pulse width is adjusted independent of frequency from 4 
seconds to 40 nanoseconds. Outputs are complementary 
TTL. 

AC Voltmeter has full scale sensitivities from 1 mV to 250 
V. Fast /slow, peak/true RMS and log /linear modes are pro- 
vided. Output drives Y axis of X -Y recorder. 

Frequency counter is 6 digit, line triggered, and reads 
either internal or external. Sensitivity is 100 MV peak at 
20k Hz. 1 /i /2 sec. update. 50/60 Hz. 

Dimensions: 8x14x3. Shipping weight: 9 lbs. 
$650. Stock to 30 days. Warranty: 1 year, 3 -year $60. 

isrcirV SOUND 
1894 Commercenter W..105 

San Bernardino, Ca 92408 
17141 889 -7623 
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WE'RE GROWING! 
to better represent 

YOU 
the successful service 
business operator. 

Over 2500 firms belong 
*39 State Affiliates 
*167 Local Associations 

YOU CAN JOIN! 
and learn how to make 
money and work less hours. 

Write today for a 

membership application 
and more information. 

1715 Expo Lane 
Indianapolis, Indiana 46224 

Phone (317) 241 -8172 
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A Platt tool case 
won't fall apart at the seams 
because there are no seams. 

l alike other tool cases, the pockets on a Platt pallet* are molded. There are no seams, stitches or rivets to tear loose. It's a one -piece unit that's practically indestructible. 
The case itself comes in tough, lightweight ABS Thermo- 

plastic. Inside there are compartments for larger tools. 
Platt also has rugged hardware. Like an aluminum rim fo. 

extra strength. Steel core handles. And tough brass locks. 

Size ti "deep x 13"high x 18 "wide 
Complete with two tool pallets. 
Tools shown are not included. 

FOR MORE INFORMATION OR TO ORDER 

$69. 9-5 

CALL TJLL FRLï 

800 -223-0474 

ADVANC 
ELECTRONIC 

,,. N V. 10036 212-687.22:4 

For 

faster 
service 

USE 

ZIP 

CODE 

on 

all 

mail 

wrapping bit. A permanent- magnet motor, oper- 
ating at 4500 to 5100 rpm, powered by a remotely 
located converter, helps reduce tool weight. 
High- impact plastic protects against damage and 
electrical shocks. The P160 -4T1, together with 
the P180 bit, two 100 -foot spools of 28 -AWG wire 
and P183 forming and wire cutoff tool, retails for 
$80; P160 -2A wrapping bit, $7.95. Battery-pow- 
ered cordless models available.- Vector Elec- 
tronic Co., 12460 Gladstone Ave., Sylmar, CA 
91342. 
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40- CHANNEL GUTTER -MOUNT ANTENNA, 
model MS 131, is designed for use with grounded 
metal gutters. A stainless steel whip for strength 

and flexibility, a 17 -foot coax cable with attached 
radio connector, and all mounting hardware are 
included. Suggested price, $21.95. -The Anten- 
na Specialists Co., 12435 Euclid Ave., Cleveland, 
OH 44106 
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HIGH -POWER LOAD BANK, model 230, is a 2- 
channel precision device to be used as a dummy 
load for audio equipment. It provides an 8 -ohm, 
1 %, 250 -watt output per channel. Five -way bind- 
ing posts permit parallel (4 -ohm) or series (16- 

ohm) connections and 500 -watt dissipation. Load 
resistors are heat -sink -mounted. Free- standing 
unit is mounted on a base for adequate air flow. 
Price: $125. -BPI -Audio Test Instruments, 7853 
Balboa Ave., San Diego, CA 92111 
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IN -DASH CB /CAR STEREO, model 860CB, com- 
bines 8 -track stereo tape player and AM -FM- 
MPX radio as well as all 40 channels. CB controls 
include mike, radio -tape mode selector, variable 
squelch, receive /transmit indicator, lights and 
patented standby monitor. 

Stereo section contains indicator lights and 
manual selector. AM -FM -MPX section provides 
in -door dial, local /distance switch, mode se- 
lector, MPX indicator light and antenna trimmer. 
Unit delivers 6 watts -per -channel RMS with 
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SATISFY YOUR APPETI' 
FOR COMPUTER 
KNOWLEDGE snM cooKaoacs 

M s 

Send for the cookbooks and 

manuals described. Increase 

your knowledge of minicomput- 
ers, microprocessors, computer 
technology, related computer 

circuits and peripheral equip- 

ment. Be satisfied or your 

money back. 

How To Buy & Use 

Minicomputers 

& Microcomputers 

By William Barden, Jr. 
This manual gives you the 

basics of minicomputers and 

microcomputers. Explains 

their hardware and software, 

the peripheral devices available 

and various programming languages 

and techniques. Allows you to decide which 

system is best for your needs. 240 pages; 

softbound. No. 21351 $9.95 

Microcomputer Pri r 

By Mitchell We, nd 
Michael Pardee 
Written for the ber -r in the 

computer field. PI basic 

concepts and char istics 
of microcomputer! 
explored. The eas inder- 
stand language prep: -es you 

for further study 224 pages; 

softbound. No. 21104 

$7.95 

CMOS Cookbook 
By Don Lancaster 

CM5 Your complete guide to the 

COOBOD understanding and use of 

Complementary Metal- Oxide- 
Silicon integrated circuits. 
Gives usage rules; power 
supply design examples; 
applications; information on 

breadboards, testing, tools, 
and interface. Detailed 
coverage of logic and more. 

s; softbound. No. 21398 $9.95 

The Big CMOS Wall Chart 35" x 23" 
Big, readable wall chart provides essential 
information on CMOS devices. No. 21399 $2.95 

COMPUTER 

OICTj(PAßo 

HANDBOOK 

Computer Dictionary and 

and Handbook 

By Charles J. Sippi & 

Charles P. Sippi 
At your finger tips you have 

more than 22,000 definitions, 

acronyms, and abbreviations 

dealing with the field of data 

processing. Also 13 

appendices cover a myriad of 

computer related subjects. 

784 pages; hardbound. No. 

20850 $19.50 

11I11=110 

TTL Cookbook 

By Donald E. Lancaster 
You'll discover what 
Transistor- Transisto Logic is, 

how it works and ho* to use 

it. Discusses practical digital 

applications. You I E am to 

build TTL systems ti" It 

entertain, test and tr in. 336 

pages; softbound No 21035 

$8.95 

User's Guide to TTL (Wall Chart! 35" x 23" 
Shows you needed information or -L 

devices at a glance. No. 20180 $: 50 

TV Typewriter Cookbook 

By Don Lancaster 
Your comprehensive guide to 

low cost television display of 

alpha- numeric and graphics 

data for microprocessor 

systems, word processing, TV 

titling and video games. 

Covers configurations, 
memories, keyboards, 

techniques and much more. 

256 pages; softbound. No. 

21313 $9.95 

Send your order 
Today! 

Send books and /or wall charts checked below, 

$ enclosed'. I understand that, it not 

completely satisfied, I may return my order 

within 10 days for a full refund. 

21351 D 21399 Ei 21080 20969 

21404 20850 21313 D 20715 

21398 21035 21168 

'Include sales tax where applicable. 
Canadian rites sliahtly higher. 

Active -Filter Cookbook 

By Don Lancaster 
Dynamic coverage of active 

filters. What they are and how 

to use them. Learn to build 

and apply them to audio 

equalizers, speech therapy, 

psychedelic lighting and more. 

240 pages; softbound. 
No. 21168 $14.95 

NAME 

ADDRESS 

CITY 

STATE 

please print 

ZIP 

EC634 

Howard W. Sams St Co., Inc. 
4300 West 62nd Street 
Indianapolis, Indiana 46206 

IC Op -Amp Cookb,lc 

By Walter G. ,'cnc 
Now one book giros eau 

in -depth exposa-e tc IC op 

amps. Covers thou ry and over 

250 practical circuit ipplica- 
tions. 592 pages; softbound. 

No. 20969 $12.95 

RTL Cookbook 

By Donald E. Larr_raster 
You will learn the he e and 

why of Resistor-Thai sistor 

Logic. Obtain useful Jesign 

information and mar I digital 

applications. 243 3a;ies; 

softbound. No. 2071f $5.75 
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Got 
Gas Guzzler 

Gloom? 
Try AUTOCOMP for 
quick relief from 
high fuel costs. 

AUTOCOMP is a continuously updating micro- 
computer which reads TRUE MPG while you 
drive. Additional pushbutton controls also 
give automatic readouts of Time. Distance, 
and Fuel Consumption. You can monitor your 
engine's performance and your vehicle's effi- 
ciency. AUTOCOMP will help you save fuel, 
improve your driving habits, and provide you 
with valuable time and trip data. Install 
AUTOCOMP before your next trip and beat 
high fuel costs' - 

pr 

i 
II ua orsr 

FUEL USED - When the FUEL button 
is depressed, the display indicates the 
amount of fuel the vehicle has used 
since last fill-up. beginning of trip. or 
last reset (up to 1000 gallons). 
DISTANCE TRAVELED - When the 
DIST button is depressed, the display 
indicates the distance the vehicle has 
traveled since the last reset (up to 
1000 miles). 

INSTANT MILES /GALLON - When the 
INST MPG button is depressed, the dis- 
play indicates how many miles per gal- 
lon the vehicle is attaining at each 
moment (up to 200 mpg) 

AVERAGE MILES /GALLON - When 
the AVE MPG button is depressed. the 
display indicates the average miles per 
gallon the vehicle has attained since 
the last reset (up to 200 mpg), 

CORRECT TIME (clock) - When the 
TIME button is depressed, the display 
indicates the correct time (in hours and 
minutes) The clock may also be used 
to display ELAPSED TIME. 

AUTOCOMP comes with clear. illustrated 
instructions that make it easy for a do -it- 
yourselfer to install Equipment supplied 
includes the Speedsensor which simply 
screws onto the speedometer cable, and 
the digital Flowsensor which easily installs 
onto the fuel hne 

SAVE $10 OFF REGULAR PRICE 
Order now using the coupon below and save $10 / 
off the regular list price of $129.50. A one 
year limited warranty is p ovided. / vru d,, / 5a uc 

/e s o* / 
SpaceKom, Inc. /dp'` 
212 E. Gutierrez St./ o 
Santa Barbara. / 
CA 93101 / 

o / Se \a 
Pa¢ 1c 

// He / , oc P c,A° ce efl° co+ 

00\p 
O,Sc 

4}° 
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CIRCLE 48 ON FREE INFORMATION CARD 

50- 10,000 Hz. Suggested retail price, $359.95. - 
J.I.L., Dept. P, 737 W. Artesia Blvd., Compton, CA 
90220. 

CIRCLE 101 ON FREE INFORMATION CARD 

ELECTRONIC INTERFACE KIT can be used to 
turn most Selectric terminals and office typewrit- 
ers into a microcomputer system. Unit uses stan- 

dard ASCII RS -232C input and includes 14 24- 
volt solenoid drivers. In kit form w/o power: $325. 
(Power versions available.) Manual: $12.- Center 
for the Study of the Future, 4110 N.E. Alameda, 
Portland, OR 97212 

CIRCLE 102 ON FREE INFORMATION CARD 

CB CARRYING CASE, the Universal. This case 
has a simple design that permits safe transport of 
mobile units. Special compartments hold mikes, 

power cable and antenna. Top, bottom and rear 
openings permit in -case operation of all stan- 
dard -make CB's. Case measures approximately 
3 X 9 X 12- inches.- Motorola, Inc., Automotive 
Products Div., 1299 E. Algonquin Rd., Schaum- 
burg, IL 60196. 

CIRCLE 103 ON FREE INFORMATION CARD 

MICROCOMPUTER, model Z -2, is a powerful yet 
low -cost tool adaptable to many applications. 
The unit incorporates the Z -80 microprocessor, 
providing higher throughput in real -time oper- 
ations such as timesharing. The Z -80 memory 
boards have a bank -select feature that allows 
eight independent banks of memory, each with 

64 kilobytes of memory. 
The microcomputer uses an S -100 bus with 

compatible peripherals such as a 7- channel A/D 
and D/A converter, a "BYTESAVER" with PROM 
programming, color graphics interface, and digi- 
tal interface. Heavy -duty power supply provides 
30 amps from 8 volts and 15 amps from both 
+ 18 and - 18 volts, sufficient for most power 
needs, including floppy -disc drive. 

The unit comes in a black metal case for rack 
mounting, or is available in a blue -color, stylized 
bench cabinet. The microcomputer kit contains 
the Z -2, a 4 -MHz microprocessor card, 21 -slot 
motherboard, power supply, one card socket and 
card -guide set and front panel. Assembled, the Z- 
2 includes all the foregoing, plus 21 sockets, card 
guides and a cooling fan. Kit sells for $595; 
assembled, $995. -Cromemco, Inc., 2432 Char- 
leston Rd., Mountain View, CA 94043. 

CIRCLE 104 ON FREE INFORMATION CARD 

AM /MOBILE CB RADIO, 'T' Bear, is top -of -line of 
a 13 -model series designed for the 40- channel 
market, ranging from in -dash AM /FM /CB's to 

base -to -base mobile radios. Suggested price: 
$199.99. Other prices from $144.99 to $439.99. - 
Teaberry Electronics Corp., 6330 Castleplace 
Drive, Indianapolis, IN 46250. 

CIRCLE 105 ON FREE INFORMATION CARD 

TVI FILTER CABLE is designed to eliminate or 
reduce CB- generated front -end overload and 
harmonic interference to TV Channels 2 and 6. 
Separate cables are available for either Channel 

2 or Channel 6 areas. Cable is fitted with connec- 
tors for easy attachment to back -of -set antenna 
connection and to roof antenna. -Vitek Elec- 
tronics, Inc., 200 Wood Ave., Middlesex, NJ 
08846. 

CIRCLE 106 ON FREE INFORMATION CARD 
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INDOOR ANTENNAS, Color King. This antenna 
line lets you choose from among four UHF -VHF- 
FM console models, an FM stereo consolette and 

a specialty UHF model for use with Channels 14 

to 83. This broad selection has been designed not 
only for superior sound. clarity and color recep- 
tion, but an attractive appearance as well. Details 
on request.- Antennaciraft, P.O. Boa 1005, Bur- 
lington, IA 52601. 

CIRCLE 107 ON FREE INFORMATION CARD 

IN -DASH CB STEREO RADIOS, mcdels SR -42, 
SR -44, SR -46, and SR -48, is a full line of AM /FM/ 
FM stereo units, all with CB circuitry designed to 

be used with the model CBM -140- channel trans- 
ceiver module. Models range from the SR -42, 

with manual tuning, to the SR -48 (shown above), 
with stereo cassette. All have standard switches 
and controls. Prices: $89.95 to $149.95; CBM -1, 
$149.95. -Sparkomatic Corp., Milford, PA 
18337. 

CIRCLE 108 ON FREE INFORMATION CARD 

NEGATIVE -ION GENERATOR, /on -Air, is a highly 
sophisticated unit that generates negative ions in 

sufficient quantities for serious experimentation. 
Many scientists believe that negative -ion genera- 
tion contributes to human health and well being, 
and helps relieve tension, irritability and fatigue. 
The /on -Air is a dual -stage unit, using highly 
charged needles controlled by Faraday cages; 
the ions are exhausted into the atmosphere by a 

high -speed fan. Unit is effective in areas up to 14 

X 14 feet, produces 25,000 volts, with an output 
of about 9 X 109 ions per second. Housed in 

unfinished mahogany, it weighs 18 pounds and 
measures 20 X 14 X 7 inches. The /on- Aircomes 
in kit form, with instructions, schematic, pictorial 
and construction diagrams and parts list. It also 

comes assembled or as instructions only. Kit sells 
for $165; assembled, $275; instructions, $7.50. - 
Golden Enterprises, P.O. Box 1282, Glendale, 
AZ 85311. 

CIRCLE 109 ON FREE INFORMATION CARD 

Don Lancaster's ingeni is design 
provides software controllable options 
including: 

Scrolling Full performallc cursor 
Over 2K on- screen charac-ers 

with only 3MHz bandwi h 

Variety of line /character "aumats 
including 16/32, 16/64. 

even 32/64 
User selectable line lengths 

TELL ME MORE! 
) 

Send in ei u:i ion r m,usl toe the TV T- Kit 

with Lull operational details. Si en lc 

Name: 

Address: 

City: State: 

( ) SEND FREE t_V ALOG 

ELECTRONICS. INC. 

DEPT. 10-R 1020 W. WILSHIRE BLVD.. OKLAHOMA lin OK 13116 

CIRCLE 83 ON FREE INFORMATIO ::ARD 

Everything you've dreamed of 
in a scope...including a 
sensible price. 

c VIZ 
6883 

WO-527A $479.00 

See them at your VIZ distributor. 

Whether it be for servicing or scientific research, the r sw 

WO -527A 15MHz 5" triggered -sweep oscilloscope is 

designed for a wide range of applications. With its hc-s of 

useful functions and its advanced solid -state integrated 
circuits, it's hard to believe it's so reasonably priced 

Easy -to -use pushbutton controls 
Triggered or automatic sweep; ac or dc triggered 
Unique trigger level control with LED polarity indic:a:ors 
10mV to 20V /cm in 11 ranges 
19 calibrated sweep ranges 
Preset, automatic TV sync separation circuits 
Built -in calibrated time -base 
Special line selector for TV line -by -line display 
10 times sweep magnifier 

VIZ Test 
Instruments Group 

of VIZ Mfg. Co. 
335 E. Price St., Philadelphia, PA 19144 

F,-r 

. nls 
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If you like our 
chemicals, you'll love 
our solder. 
That's because we make it the same way we make our 
chemicals -with "Total Control." 

We control its quality at every step from pure raw tin 
to hermetically sealing every spool to prevent contamina- 
tion. That's why Chemtronics solder is so pure it exceeds 
Federal and Milspecs. And it's why Chemtronics solder 
takes high temperatures, yet flows evenly at low tem- 
peratures. Good flow gives you control. No crumbling, 
no beading, no cold joints. Instead, a bright, strong bond. 

Unlike ordinary solders, Chemtronics solder won't 
sputter or spatter. On old soldered joints, it works in and 
makes a solid connection. 

You know us for our chemicals. Now try us for our 
solder. Ask your distributor for Chemtronics "Total 
Control" solder. For valuable 

raIEINTRONKS`" 

tips on soldering, use the INCORPORATED 
45 Hoffman Ave. Reader Service number below. Hauppauge, N.Y. 11787 

CIRCLE 74 ON FREE INFORMATION CARD 

new books 
QUAD SOUND, by Marvin Tepper. Hayden Book, Co., Inc., 50 Essex St., 
Rochelle Park, NJ 07662. 128 pp. 5'/. X 8% in. Softcover y4.95. 

A simple, easy -to- understand explanation of how four -channel, or quadri- 
phonic, sound differs from stereo, what constitutes it, how it is obtained and 
how to best use it for personal pleasure. The book starts with fundamentals 
like fidelity, psychoacoustics and the characteristics of both two- and four - 
channel sounds. Subsequent chapters explain four -channel tape and 
record, playback and recording, FM broadcasting, four -channel speaker 
systems, system selection and installation, and equipment troubleshooting, 
along with easy -to -use charts to help pinpoint system troubles in an easy to 
understand way. 

HOW TO HEAR AND SPEAK CB IN A SHORT -SHORT, produced by 
Roland; written by Martin; designed by Gene. TAB Books, Blue Ridge 
Summit, PA 17214. 162 pp. 4% X 8'/. in. Hardcover $6.95. 

"This is Whiskerman you're cruising with, modulating on the Space Vibes. 
Unseen by most but copied by all. Cruise with me, Old Buddy, and in a 
couple of wild hours you will know enough to modulate with any ACE (a cool 
CB Dude.) 

We'll saddle you up in the CAT DRAGGER so you can dig our fractured 
chase on Interstate Niner. But if you don't know the lingo, friend, you'll be in 
Fog City thru Tuesday. 'Cause out here it's Crash Helmets and T- Shirts. We 
don't fool around! 

Lay back . . . it's a 10 -4 trip . . . great laughs. Might be wacky, but 
everybody will surely remember we've been there. 

3's and 8's and a lot of great numbers I haven't even told you yet." 

SOLID -STATE ELECTRONICS, by Frank P. Tedeschi and Margaret R. 
Taber. Van Nostrand Reinhold Co., 450 West 33 St., New York, NY 10001. 
204 pp. 8 X 10% in. Hardcover $8.95. 

Provides an introduction to fundamental semiconductor and electronic 
principles. The book does require a familiarity with algebra and basic elec- 
tricity. All information presented reflects the current state of the art in elec- 
tronics technology. The book is divided into eleven self- contained sections, 
each concentrating on specific semiconductor components. Numerous 
example problems and laboratory experiments bridge the gap between 
theory and practice. 

BASIC, by Robert L. Albrecht, LeRoy Finkel and Jerald R. Brown. John 
Wiley & Sons, Inc., Publishers, 605 Third Ave., New York, NY 10016. 125 pp. 
6% X 10 in. Softcover y4.95. 

This is the latest printing of this programmed instruction -formated book 
that teaches BASIC, one of the primary computer programming languages. 
At the end of each chapter, a self -test is provided to aid the reader in 
reviewing the material covered in the chapter and to test himself on his 
progress. Each chapter begins with a list of objectives -what you will be 
able to do after completing that chapter. If the reader has had some 
previous experience using BASIC and these objectives look familiar, the 
book can be used as both a review and guide, showing where you should 
start following the text. What the reader will learn from the book will be 
theoretical, until he can actually sit down at a computer terminal and apply 
his knowledge. Therefore, the publisher recommends that you and the book 
get together with a computer. 

ADVANCED AND EXTRA CLASS AMATEUR LICENSE Q & A MANUAL, by 
Marvin Tepper. Hayden Book Co., Inc., 50 Essex St., Rochelle Park, NJ 
07662. 160 pp. 6 X 9 in. Softcover $5.95. 

A guide for the amateur radio operator with a General Class license, who 
wants to upgrade his license status to the Advanced and then the Extra 
Class license. Based on the latest FCC syllabus -type study guide, this book 
asks questions and gives answers, and then explains most answers in a 
detailed, easy -to- understand way. It also covers Advanced and Extra class 
license privileges and filing fees. There is also a special section on code 
copying and an appendix containing the latest FCC rules and regulations. 

BIG EAR, by John Kraus. Cygnus -Quasar Books, P.O. Box 85, Powell, OH 
43065. 228 pp. 5% X 8'/. in. Softcover $2.95; hardcover $5.95. 

An adventure story of the exploration of the universe and the search for 
other men. "Big Ear" is a personal, behind -the -scenes account of astron- 
omers, engineers, inventors -their successes and failures. It is the story 
about the steel and aluminum structures we have raised to probe the 
cosmos and of our attempts to answer the question 'are we alone ?'. 
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Radio -Shack's 
New Computer 
System 

11111111111111111111 
1111111111 

A user oriented system that includes a video 

terminal, keyboard, cassette recorder, 4K RAM, 

4K ROM and Basic. 

ART KLEIMAN 
MANAGING EDITOR 

EVERY ONCE IN A WHILE, JUST AS THIS 

magazine is ready to go to press, a manu- 
facturer will introduce a new gadget or 
gizzmo that will make us say "stop the 
presses." That's exactly what happened 
when Radio -Shack introduced their new 

TRS -80 microcomputer system at a press 
conference held in New York City. 

I'm not saying that this new microcom- 
puter is the best system on the market. I 

don't know if it is or isn't since the answer 
to that question has to be based on what 
the user intends to do with the system. 
But what is amazing is the price -$599 

for a working system, assembled and 
tested. 

Hardware 
The system consists of three mod- 

ules- keyboard (measuring 16'/2X 
8 X 31/2 inches), video terminal (measur- 
ing 16'/2X 13'/2X 12 inches), and cassette 
recorder. Housed within the keyboard 
module is a single PC board that contains 
the Z -80 microprocessor, 4K of dynamic 
RAM, 4K of ROM and an interface for 
the cassette recorder. The memory is 

internally expandable to 12K of ROM 

and 16K of RAM (available as an option 
for $280). The keyboard is a standard 53- 
key ASCII unit. An external power sup- 
ply comes with keyboard module. 

Input and output jacks are lova ed on 
the back panel of the keyboard for con- 
necting the cassette recorder, tire exter- 
nal power supply and the video ter-ninal. 
Also provided on the back panel :)f the 
keyboard is an access port to the T .S -80 
bus. This is a non -standard 44 -p n bus. 

The 12 -inch black -and -white v dao ter- 
minal is capable of handling 16 Liles of 
text. Each line has a maximum Iergth of 

METE 50 00 
The New Programmable Clock Kit 

from Digital Concepts. $29.95 
SYSTEM 5000 d the programmable clock kit toot makes kn huila 

`e. 

Th system beer, drphned merit a vat 

ehnes 
icular r and tastes, 

ual 
programming 

techniques are used individualized timepiece 

Numerous fod 
to create 

re provided for matIr,l 
InIrty and ...IMO, and any can he owd to construct many 

different types of one keeping and hmrng tlev¢es_ 

SYSTEM 5000 is nW a simple LED trine of da,: clock, buta full 

feature digital toning system Programming r aCeompIrshed he 

n rng th r .pers and switches top he 

desned sv m 
appropriate 

Complete asswobty ana program 

.rng manuals arepmrduáed. 

SYSTEM 5000 has a fluorescent readout p. el w th four 0.G. 

numerals that brighten and dim automatically according to the 

ambient light This u,ue digital r1151/Dv .vi optimum rear) 

ability at all times burn almost any pew, VDldes 

SYSTEM 5000 can built as a desk dock. al im clock c ender 

clock. ot all of these in one fullfemme trmearece The Duplicate 

Time Regrst r can m 

to` 
e 

t 

u e er Time Zon 
e 

h 

as GMT A n n ID r mindercanaluy rs rocludell lur 

Radio Station use A quartz time hase rs varlehle for nigh prem. 
sta.. and uninterrupted °Peter., rf te Ime shoved fair 

SYSTEM 5000 can automatically control AC DI DC accessories on 

T,makeeprng Functions 

Trine of Dee Regfrster 

Dow 2el0Trme r it. 2a 
Hour Outg e 24 nut art 

10 MrE,.te Swre on Alarms 
Tone Fr., Year Calendar 

In 700 Wart, tiv adding Ina opted, 
stereo coosttrict a lull function rr.... 

wit gentle music and wakes you ie. i. "r IrotM1 

SYSTEM 5000 c 

t 

used t 

l 

( construct mers r v 

da c toners 

ne 

pplmetlons It is a ai for automat process ters and contra. 

in laboratorres. workshops, and engineering facilities 

SYSTEM 5000 includes all components. speaker w im er 

a 

andc ive instruction and programming a Case & SWIIVPS lrlf programming ...Tuns are nn. 

incladet. hot evadable as ornent MI,1$29.95ur 

FEATURES AND SPECIFICATIONS 

Cusp./ 

Bright 4 Digit Fluorescent Pane 

is Br ghmess Circuit 
12 or 24 NV, Dooley Format 
PM and Pnwe redid nrlmatmo 

I Hz 

PowerOtnvClear 

for 

Ones Drr.e E hmrnmes all RF I 

General 

Coun 
nr ntin Controle 

serreta, D 

MO Watt Relay ophnnal 
50ot5DRz tI/Vac.3 Warts 

RELAY OPTION -$4;00 
Inc es 700 watt relay all rn er ace cumponen, Nell control 

C, DC recesses e., suco as arrohantres. arm'n, err 

DUARTE TIME BASE OPTIOS - 56 95 

G ra board all neressarv emm,, 

ORDER THIS EXCITING KIT TODAY AND PUT 

ELECTRONIC TIMEKEEPING TO WORK FOR YOU, 

SWITCH OPTION - $3.75 

Contains black ShPST r e u 2 meek DPu DT mowed, 

ar2larS Pete switches Pi omen's , aI Treed tee... 
CASE OPTION - 511.00 

This r. walnut 3,8Licatenet tomes 

e, n 

p th standard 
1 00 ea Ca 

blue 
a 

faceplate, 
f51 : 5', . a 

Send your check ot money 
ro By very Add Ser A 

Ader or. to cover VIV, eed 
nsonsece [Monde Comment. PS 
add re, N r roust ase 
add , saies rat 

4 digital concepts 
Digital Concepts Corporation 247 Route 46 

Saddle Brook, New Jersey 07662 12011 845.7101 

Accuracy like a VTVM . . 

Convenience like a VOM... 
NEW BATTERY -OPERATED FET 

SOLID -STATE VOLT- OHMMETER =116 

Easy -to -build KIT 

Factory-Wired & Tested 

56.12 =116W 
Now you can get all the benefits of a 

VTVM (laboratory accuracy, stability and 
wide range) but with its drawbacks gone: 
no plugging into an AC outlet, no waiting 
for warm -up, no bulkiness. New Field 
Effect Transistor (FET) design makes 
possible low loading, instant -on battery - 
operation and small size. Excellent for 
both bench and field work. 

Compare these valuable features: 
High impedance low loading: 11 meg- 

ohms input on DC, 1 megohm on AC 

500-times more sensitive than a standard 
20,000 ohms -per -volt VOM Wide -range 
versatility: 4 P -PAC voltage ranges: 0-3.3, 
33, 330, 1200V; 4 RMS AC voltage ranges: 
)-1.2, 12, 120, 1200V; 4 DC voltage ranges: 
)-1.2, 12, 120, 1200V1 4 Resistance ranges: 
3 -1K, 0 -100K, 0-10 meg., 0 -1000 meg.; 
4DB ranges. -24 to +56DB. 
Sensitive easy -to -read 41/2" 200 micro - 
amp meter. Zero center position avail- 
able. Comprises FET transistor, 4 silicon 
transistors, 2 diodes. Meter and tran- 
sistors protected against burnout. Etched 
panel for durability. High -impact Bake- 
lite case with handle useable as instru- 
ment stand. Kit has simplified step -by- 
step assembly instructions. Both kit and 
factory -wired versions shipped complete 
with batteries and test leads. 5V4 "H x 

63/4 "W x 27 /e "D. 3 lbs. 

Send FREE catalog of complete :MC line 
and name of nearest distributor 

RE -10 

Name 

Address 

City 

State Zit' 

EMC 
ELECTRONIC MEASUREMENTS CORP. 

625 Broadway, New York, f +.Y 10012 
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64 characters, upper -case only. In the 
graphics mode, the screen converts to 48 
lines by 128 horizontal line- segments. 
Text and graphics can be interspersed by 
software. 

The cassette recorder is a standard 
audio unit. Connecting the remote input 
of the recorder to the keyboard permits 
the CPU to turn the recorder on and 
off. 

Software 
The TRS -80 comes complete with a 

high -level language stored in the 
ROM -Radio -Shack's own version of 
Basic, which they have termed Level I 

Basic. This Basic features floating -point 
arithmetic; numeric, array and string 
variables; video graphic commands and 
cassette save and load commands. 

Included are such commands as NEW, 
LIST, RUN, CONTinue, REMark, LET, FOR - 
NEXT -STEP, GOSUB- RETURN, STOP, END, 
GOTO, IF -THEN, ON..GOTO, ON..GOSUB, 
PRINT, CSAVE, CLOAD, DATA, READ, and 
RESTORE. 

There are also functions that include 
MEM, TAB, INT, ABS, RND, and math oper- 
ations such as add, subtract, multiply, 
divide, less than, greater than and 
equals. 

Special commands include graphic 
statements such as cts(clear screen), 
sET(x,y), RESET(X,y), POINT(x,y), and 
formatted PRINT. Array and string capa- 

bility, data storage and retrieval are all 
part of the Basic. 

A high -level language, such as Basic, is 
great for those readers that know some- 
thing about how to program. But what 
about those that have had no computer 
experience at all? What do they do when 
they take the TRS -80 home, unpack it 
and plug it in? In answer to this, Radio - 
Shack will be selling applications soft- 
ware packages. These fall into five cate- 
gories- games, business, education, 
home and personal finance. Initially 
available in the game category is a single 
cassette containing programs for Black- 
jack and Backgammon, available free 
with the TRS -80. A payroll cassette that 
can handle 15 people will sell for $19.95. 
An education in basic math will cost 
$19.95. For the home, a kitchen program 
that includes menus, conversion tables 
and a message center is $4.95. In the 
personal finance category is a seven - 
cassette portfolio for $14.95. 

Expansion 
As already stated, all of the computer 

electronics is contained on a single PC 
board housed within the keyboard mod- 
ule. This may be a disapointment to the 
avid computer hobbyists who commonly 
expand their system by dropping PC 
boards into slots on the motherboard. 
You can't do it with the TRS -80 since 
there are no slots and no motherboard. 

¡ICPREC /S /ON 

Measure fr of bipolar transistors 
up to 1500 MHz 
Nondestructive testing of transis- 
tor and diode breakdown voltages 
Measures transistor beta or FET g, 
Measures all transistor breakdown 
and leakage parameters 
Fast testing of transistors, FET's, 
and SCR's -in or out -of- circuit 
Base diagrams are not required 
No biasing information required 
Identifies all leads of transistors 
and SCR's 
Automatic identification of PNP /NPN 
types and N- or P- channel FET's 

SEMICONDUCTOR 
TESTER 

MODEL 530 
New from B&K-PRECISION, the Model 530 
semiconductor tester can actually perform 
more tests on more devices than any other 
comparably priced semiconductor tester. 
Our top -of- the -line instrument features an 
exclusive transistor gain- bandwidth 
product measurement capability, allowing 
evaluation up to 1500 MHz for bipolar tran- 
sistors. Other innovative features include 
nondestructive testing of transistor, SCR. 
and diode breakdown voltage up to 100 
volts, reverse leakage, and gain of all types 
of transistors, including power FET's 

FOR MORE INFORMATION TOLL FREE HOT LINE 
OR TO ORDER CALL 800 -223 -0474 

ADVA 
ELECTRONIC 

54 West 45 Street, New York, N.Y.10036 212 -687 -2224 

THE TEST EQUIPMENT SPECIALISTS 

You can add a slotted motherboard by 
connecting it to the TRS -80 bus through 
the access port in the keyboard module. 
However, the TRS -80 has a non -stan- 
dard 44 -pin bus. So, if you want to be 
able to use all those 100 -pin S100 -bus 
compatible PC boards that are available 
on the market, you'll need a bus convert- 
er. The bus converter is not available, so 
you'll have to design your own. Not an 
overly difficult task. 

What about memory expansion? The 
lack of a slotted motherboard means that 
you can't simply purchase a memory 
board and drop it into the TRS -80. If you 
purchase the basic system with 4K of 
ROM and 4K of RAM and decide at a 
later time that you need more, you'll have 
to return the keyboard module to Radio - 
Shack for a retrofit. Of course, if you're 
not interested in 5100 expansion, the 
TRS -80 bus will not be a drawback. 

Radio -Shack also plans on expanding 
their system as they go along. Plans call 
for the introduction of a floppy disc with 
provisions for an additional 16K of IC 
memory. Also planned is the introduction 
of an extended Basic, printer, MODEM, 
Serial I/O, and an expansion unit for PC 
boards that is not S100 compatible. 

That's the TRS -80. Quite a system for 
the price. Oh, before I forget, the mod- 
ules are also available separately. The 
keyboard sells for $399, the terminal for 
$199 and the cassette deck for $50. R -E 

Where's the 
screwdriver? 

In a tool box, tools and parts are everywhere. 
They're hard to find. They get lost. (And they 
get dirty.) 

With a Platt tool case, that wouldn't happen. 
It's designed so you'll know where everything 
is. Smaller tools are in individual pockets in 
our patented one-piece pallet. Larger tools and 
parts are in compartments. And papers and 
order book are in lid pockets. (Everything is 
neat and clean.) 

And Platt's tool case helps you look more professional. 
It comes in handsome, lightweight, durable ABS Thermo- 

plastic. Or rich looking vinyl reinforced by ABS 'Thermoplastic. 
What's more, it also has a 5 year guarantee. 

Contact us for complete information on 
Plait's full line of tool cases and your nearest 
distributor. 
Pat. No. 3.880.285 Cases for business and industry. 

230I S. Prairie Ave.. Chicago, III. 60616 (3121 225 -6670 
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next month 

NOVEMBER 1977 

Build A Biorhythm Clock 

Digital display in three colors tells you 
each day how your (PSI) physical, sensi- 
tivity and intellectual states stand. And 
you can build one for less than $30. 

Circular Polarization For TV 

It spells better reception for more view- 
ers. Be one of the first to learn how it 

works and what it can do for you. 

SPECIAL SECTION 
Usling CB Radio Test Equipment 

Forest Belt is the Authority who will take 
you into the maze of the CB Equipment 
world, sorting out the electronic wheat 
from the cl-aff emphasizing features, flex- 
ibility and the wide range of prices of 
equipment available. 

PLUS 

Jack Darr's Service Clinic 

State Of Solid State 

Hobby Corner 

Computer Corner 

INTERNATIONAL FM 2400CH 

FREQUENCY METER 
for testing 
mobile 
transmitters 
and receivers 

Tests Predeteri i r d 

Frequencies 
25 to 1000 Mir 

Extended Rance f. ,vers 
950 MHz Bali l 

Pin Diode Alten . or for 
Full Range Coo: age 
as Signal GE r e ;Itor 

Measures FM I evation 

The FM- 2400CH provides an accurate frequency 
standard for testing and adjustment, of rrobile 
transmitters and receivers at predete 'mined 
frequencies. 

The FM- 2400CH with its extended range covers 
25 to 1000 MHz. The frequencies can be hose 
of the radio frequency channels of op ?ration 
and /or the intermediate frequencies of tte 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. Gorr plete 
solid state circuitry. Rechargeable batteries. 

FM- 2400CH (meter only) $ 525 00 
RF crystals (with temperature correction) 24 00 ea. 
RF crystals (less temperature correction) 18 00 ea. 
IF crystals catalog po oe 

International Crystal Manufacturing Company, Inc. 
10 North Lee. Oklahoma Gary. Oklahor '3iP? 
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to 
U 
z 
o 
cc NAME 

W ADDRESS 
W 

CITY 

< 
`STATE 

Try this exciting 
new hobby! Build 
your own electronic concert 
organ. It's easy. No technical 
knowledge required. Just 
follow the clearly pictured 
instructions of the famous 
Wersi do -it- yourself system. 
Choose from seven different 
models. Send $2.00 
(refundable) with coupon for 
colorful 104 page catalog. 

®WER EI 

Wersi Electronics, Inc. 
Dept. 24, Box 5318 
1720 Hempstead Road 
Lancaster, PA 17601 

Enclosed is $2.00 for my copy of your 104 page catalog. 

Name 

Address 

City 
V 

State Zip 
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J 

FREE 
BA's 1978 

ANNUAL CATALOG! 
260 PAGE 

RADIO, TV & 
ELECTRONIC 

CATALOG 
A 

THE 

WORLD COMPLETE MOST 
CATA OG 

OF 

EVERYTHING 
IN 

ELECTRONICS 
Irrtein - aPPlebe -P 

Your buying 
guide for 

Everything 
in Electro- 

nics... Stereo, 
Hi -Fi, TVs, 

Radios, Tape 
Recorders, 

CB, Kits, 
Tools, Books 

and Elec- 
tronic parts. 

BURSTEIN-APPLEBEE 
Dept. RE -10 3199 MERCIER 

KANSAS CITY, MO. 64111 
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RE TESTS HEATH AR1515 
continued from page 80 

Hum and noise in phono was as good as 
claimed and, for high -level inputs, exceeded 
published claims. 

The tone -control range, shown in Fig. 6, was 
typical of that obtained with simple, hinged 
BASS and TREBLE controls. Selectable turnover 
tone controls would have been welcome. The 
high -cut filter action is shown in Fig. 7. 

However, the low -cut filter action, with a 30- 
Hz cutoff point, is barely visible because the 
analyzer sweep extends only from 20 Hz to 20 
kHz. 

Summary 
The overall product analysis is found in 

Table HI, together with our summary com- 
ments concerning the features of the model 
AR -1515. We found the tuning knob was a bit 
stiff (its shaft is coupled via a rather long and 
complex path to separate AM and FM tuning 
gangs). The lack of a flywheel seemed strange 
and was difficult to get used to. Aside from 
these minor flaws, the control layout is excel- 
lent. It is obvious that a lot of "human engi- 
neering" went into this newest Heath design. 
Even if your area has no Dolby broadcasts at 
the present, the Dolby option can be purchased 
in the future and easily added to the finished 
receiver. R -E 

Thanks to you 
it works ... 

FOR ALL OF US 

United Way 
advertising contributed for the public good. 

ww)endeco 
soldering & 

equipment 
eocjeco 

SOLDERING 
IRONS 

1 

Pencil style. Safety light. Two heats - 20w and 
40w. 6 tips. Unbreakable handle. 2 and 3 wire 
neoprene cords. 

DESOLDERING 
IRONS 

Pencil style. Safety light. Some operate at 40w, idle 
at 20w. 8 tip sizes. 2 and 3 wire neoprene cords. 

SOLDERING & 
DESOLOERING 

KITS 
Everyiring needed 

to solder or de- 
solder or both. All 

in a handy lifetime metal 
box with hasp. 

your distributor or write 

Enterprise Development Corp. 
5127 E. 65th St Indianapolis IN 46220 

PHONE (317) 251 -1231 
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F IND 
EXPO 

1v 
ENTS 

REPIACEM 

FAA n 
FL YB A& YOKES 

F O R 

ALL BRANDS 

New 
oa cuParts 

Guide T 
P G t0 

gives you 

replacement epla em 
e 

pages. 
selection. 

r 
l e Includes 

hundreds 
of 

f 

original find and discontinued 
Par 

Gross-referenced ross- 
Thordarson 

replace- 

ments 

XACT . B 
Thordarson 

retardant 

and 

Y are made 
than the 

et your 
from Y 

ord 

distributor or se nd.0to 
trson 

¡ $ 0 

MCannel, 
It_ 62863. 

mM =0001- ---- lit - - -- 
Send me TVPG10. Enclosed is my check for 
$1.00 to cover mailing and handling costs. 

Name 

Address 

City 

State Zip 

THORDARSON MEISSNER, INC. 
Electronic Center 
Mt. Carmel, Illinois 62863 
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Put Professional Knowledge and a 
LOOKING AHEAD 
continued from page 4 

mutually incompatible. So broadcasters merely held off 
and waited. 

Clearly this was a case for the SMPTE, the technical 
association that sets TV and motion picture standards. 
The SMPTE set up a working group, which deliberated, 
then brought both manufacturers together. The result: a 

compromise system consisting of the best features of 
each format. Unheralded behind -the -scenes hard work by 
broadcast and VTR engineers was responsible for what 
will become the first major change in video recording 
broadcast standards in 21 years. 

Energy: The advent of solid -state circuits has been lucky 
for the TV industry, which is now making a large 
contribution to the reduction in nationwide energy 
consumption, at least on paper. Television has never been 
as much of an energy -gulper as an air conditioner or 
refrigerator, but it has had a great energy- reducing record 
in recent years. The Federal Energy Administration has 
assigned TV the following energy- saving goals by 1980, in 

terms of power consumption as compared with the base 
year of 1972: For color sets, a 35% reduction in energy 
use (28% as a result of switching to solid- state, 7% by 
eliminating instant -on); for monochrome sets, a 65% cut 
in energy (52% by going to solid- state, 13% by removing 
instant -on). 

DAVID LACHENBRUCH 
CONTRIBUTING EDITOR 

CB METERS 
continued from page 41 

meter reading. Then, switch to SWR and read the ratio 
directly. 

(Another way to calibrate the SWR bridge is to measure the 
forward and reflected voltages and use the formula 

SWR = Vf + V, 

Vf- V, 

Connect the SWR bridge in the transmission line close to the 
transmitter; preferably before any baluns, antenna tuners, TVI 
filters or other devices. With the antenna connected to the 
bridge output and Sl in the XMTR position, key the CB rig and 
adjust potentiometer R3 for a full -scale reading (10012A). This 
is a reference figure for forward voltage Vf. Without changing 
the setting of R3, throw switch SI to SWR and read reflected 
voltage V,. For example, if V, is 20, the SWR is 100 + 201100 
- 20 or 1.5, a pretty good match between the radio and its 
antenna. -Editor) 

A final word: while all three instruments make a very useful 
addition to any CB or ham rig, the tiny field- strength indicator 
alone provides the means to obtain maximum radiated output - 
and for only a dollar! The other two instruments add the details 
of power in watts and the actual standing -wave ratio. All three 
can be combined into one by adding a 3 -pole, 4- position 
switch. R -E 

WHY WAIT? 

SUBSCRIBE NOW 
USE THE POSTCARD ON PAGE 116 

COLLEGE DEGREE 
in your Electronics Career through 

DEGREE 
by correspondence, while continuing your :)res- 

ent job. No commuting to class. Study a: ~Four 

own pace. Learn from complete and explicit 
lesson materials, with additional assistance - rom 
our home study instructors. Advance as fast as 

you wish, but take all the time you need to in ester 

each topic. Profit from, and enjoy, the adva it ages 

of independent study. 

The Grantham correspondence degree pr.D;;ram 

in electronics is comprehensive. It begins with 

basics, written in very simple language, and 
continues through the B. S. E. E. degree lwel. 
Throughout the entire program, heavy enpha- 
sis is placed on clear explanations written in seat 
detail, progressing from the simple to the :,om- 

plex, in easy steps. 

Our free bulletin gives complete details D I the 
curriculum, the degrees awarded, the recuire- 
ments for each degree, and how to enroll 

GRANTHAM COLLEGE OF ENGINEER! tIG 

2000 Stoner Ave., P.O. Box 25992, Los Angeles CA 9 )025 

Telephone (213) 477 -1901 

Worldwide Career Training thru Home Study 
Mail the coupon below for free bulletin. 

r 
Grantham College of Engineering FE -77 

2000 Stoner Ave., P.O. Box 25992 
Los Angeles, CA 90025 

I have been in electronics for years. Ple.E se 
mail me your free bulletin which gives details c n- 
cerning your electronics degree programs. 

Name Age 

Address 

City State Zip 
L 
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JACK DARR, Service Editor of 

Radio- Electronics. 
reports on the 

NU -COLOR 
PICTURE 
TUBE 
RESTORER 

Oneida Model 90A Picture 

Tube Restorer wHOWAITS. 
I HAD TO 

TO HIM found just 
ALL THINGS while, but I finally made by 
wait for quite a A new device, 

the thing 1 needed: Company 
Manufacturing picture tube 

Oneida Electronic 0A Nu -Color P 
restore 

This is their model 
is designed 

t0 

This de with one or more 

I 

restorer 
old picture tubes 

color t° picture 
weak guns. Wards TV, with a P 

had a trade -in 
seen to be believed. 

tube so bad it had 

The blue gun read almost to 
hélbot emission; end of 

green gun would come 
the mup eter; 

the red gun 
eter; 

the BAD sector on 
plug-in 

just barely `Niggled 
the needle. 

The Nu-Color model 
90A icture tube 

brightener. 
however, 

it is 

device that is inserted between the P 

and socket, like a sense of 

not a brightener, 
at least in the usual 

is a l the 

the word. Between its plug and socket 

box with three color -coded slide controls, one 

for each color. 

Starting with all controls at the OFF posi- 

I lugged the Nu-Color in and turned the 
ht 

tion, plugged 
expected, 

the raster was Color 

set on 
adjusted the 

controls 
of the 

color-bar -C 
blue. I adj looking 

and came up with a good 

Twiddling 
the grey 

scale and the Nu- 

Color 

icture. 
pattern. gave an 
Color controls g 

excellent 
color picture 

the color 

Reds saturated up andlall other things 
claims 

very 
all the'. 

This device lives up 

very certainly did "restore the 

and its name; it 

to this old dog explain, the Nu 
color for color As Oneida is careful 10,cure all' 

will help correct problems 
due 

Color is 
but tended 

as a 

The de- 
troubles, icture -tube emission. 

to unbalanced 
installed and adjusted 

in the home 

de- 

vice can 
with very little trouble. 

this 
device 
lives up 
to its 
claims 
and its 
name... 

Order a 
FALL SPECIAL.-Buy 6, get the 7th FREE! supply today! 

Write us direct or call your Oneida distributor for details 

Offer expires Dec. 15th 1977 

eida ELECTRONIC MFG. INC. 
P.O. Box 678, Baldwin Street Ext., Meadville, Pa. 16335- Phone (814)336 -2125 
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CLASS H AMPLIFIER 
continued from page 55 

20,000 Hz at no more than 0.1% total 
harmonic distortion. The amplifier, 
which carries a suggested retail price of 
just under $700.00, is shown in Fig. 13. 
Among its other features are two LED 
indicators located near each of the input - 
level control knobs. These indicators are 
labelled VARI- PROPORTIONAL SYSTEM 
and light up when the higher- voltage 
supply is activated by higher -level input 
and output signals. This provides a visual 
indication of the vari- proportional sys- 
tem. 

In order to confirm Soundcraftsmen 
claims that the vari- proportional control 
system does not in any way degrade tran- 
sient performance of their new model 
MA5002 amplifier, Figs. 14 and 15 rep- 
resent the positive- and negative -going 
amplifier slew rates. The vertical scale in 
both figures is 5 volts -per- division, while 
the horizontal sweep rate is 0.5 ps -per- 
division. The rising (or falling) sloped 
lines in Figs. 14 and 15 represent the 
leading or trailing edges of a 10 -kHz 
squarewave applied to the amplifier at a 
power- output level of 250 watts -per- 
channel into 8 -ohm loads. A full repre- 
sentation of the 10 -kHz squarewave out- 
put signal at this rated power level is 
shown in Fig. 16, while a low- frequency 
squarewave output at the same 250 -watt- 
per- channel level is shown in Fig. 17. 

To summarize the differences between 
Class -G amplifiers and the "Class -H" 
design: A Class -G amplifier uses two sets 
of output transistors, each powered by a 
different supply voltage. When a signal 
exceeds the power- supply level applied to 
the low -power output transistors, the 
higher -powered transistors (using a high- 
er voltage supply) are switched on while 
the lower -powered pair are switched off. 
The Class -G approach, therefore, also 
reduces power dissipation at all operating 
levels, but requires two types of output 
devices, with one type operating while the 
other is cut off. in the Soundcraftsmen 
vari- proportional system, only one type 
of output device is used, and it must have 
a sufficiently high rating to handle the 
full output of the amplifier in which it is 
used. However, for most of its operating 
time, it is powered by a lower supply 
voltage than might be safely applied to it, 
and its internal dissipation is thereby 
reduced and the efficiency is therefore 
increased significantly. 

Clearly, with solid -state amplifier de- 
sign having reached a point of lowest 
possible distortion, reduced transient dis- 
tortion and more -than -adequate band- 
width capability, designers seem to be 
turning their attention to increased effi- 
ciency and, thereby, lower cost and 
greater value for the consumer. Chances 
are we'll be running out of the alphabet 
soon if amplifier design innovations con- 
tinue at their present pace. R -E 
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VECTOR 
PACKAGING MATERIALS 

SAVE TIME & MONEY 

S100 CARDS -100 PLUG CONTACTS -Convenient universal 
tinned pads and bus lines. For iitertace, memory expansion, 
breadboarding. Mount almost anytning anywhere on card. 

S100 CONNECTORS for WIRE WRAPPING or SOLDERING 

BEAUTIFUL 
NEW VECTOR -PAK 
CASES for micro -computer 
circuitry, assembled. Constructed 
of aluminum, finished in vinyl. Slide out covers for easy 

access. Includes card guioes, heavy chassis plate, perforated 
bottom cover for cooler operation. 
Card guides perpendicular to front panel, Model V P1 , $128.30. 
Card guides parallel to front panel, Model VP2, $134.30. 

Model VP2 

Model 
8803 

S100 MOTHER BOARD, $29.50. 11 positions ready for 
connectors. Glass epoxy, plated thru hoes, circuitry for 
active termination, 12 tantalum capacitors and instructions. 

PLUS revolutionary Slit -N -Wrap %wiring tools, Micro- Vector- 
bordm printed circu t kits, I.C. sockets, extenders. 

Send for new catalog. 

VECTOR ELECTRONIC COMPANY, Inc. 
12460 Gladstone AvenJe, Sylmar. CA 91342 

phone (213) 365 -9661, twx 910- 496 -1539 
540777 
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DON'T MISS ANY 
Get every single issue of Radio -Electronics 
delivered right to your door, and before it 

appears on the newsstand. Use this cou- 
pon and subscribe now. 

Mail to: Radio -Electronics 
SUBSCRIPTION DEPT., P.O. BOX 2520, 

BOULDER, COLO. 80322 

name (please print) 

address 

city state zip code 

check offer preferred 
A 1 Year -12 issues ONLY $8.75 

2 Years -24 issues SAVE MORE $16.50 

(You save $7.50 over newsstand) 

3 Years -36 issues GREATER SAVINGS $24.50 

(You save $11.50 over newsstand prices) 

Payment enclosed fl Bill Me 

Check here if this is a new subscription 

Check here if you are extending or renewing 

your subscription 

Canada same as U.S.A. Extra Post- 
age: Pan American $1.50 per year, 
all other foreign $2.00 per year. 

40J7 

A 
C 
T 

U 
A 
L 

S 

z 
E 

lr 

Large. bright 7- segment digits 

DC accuracy. 0.5 ° 
Automatic polarity 
Full overload protection 
100 ° overrange 
1mV resolution 
Test leads supplied with unit 
Rechargeable Battery 

Auto zeroing 
Completely portable 

3 Y DIGIT 

MULTIMETU 
MODEL LM -3.:; .a 

by 

Non -Linear Systems. 
Or,., 

me mgrai .olrmerer 

FOR :(ORE IPIFORIIATIOII TOLL FREE HOT LIh 
OR TO ORDER CALL 800- 223 -047e. 

ADVANC 
ELECTRONIC 

: M . 
54 Wes: New York N.Y.10x36 21. bös.... 

THE TEST EQUIPMENT SPECIALIST; 

O 

O 

m 
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mail 
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GENERAL TIME DIGITAL 

-p CLOCK MOVEMENT 

9 
VMo,á mBtr,nN mP,,l 

Slier l I 
IJm 'Phi 1.21/19111111, ¡/ 

- sn,nnng wt. In 
G -83 L 99 

- - 

( 

CHROMALOX HEAT ELEMENT F 
1500 Wall - 120V 

3 Size A- 10'.8 -158 C -3 -: Ideal for Heapng Baling Etc. 

StIno.no WI 1M 
N -889 .69 

PermaGE Sealga Against Maslute and oust 

CoGENERAL TIME DC HOUR METER 

Accurate wmm. 1 Al Temperatures From -20 10 .1 es 0..,.... 

sn,nrnnn wt ': it. 
F -149 9 J9 

COLOR SUBCARRIER OSCILLATOR 
QUARTZ 3579.545 KC CRYSTAL 

Ideal HObby.st Crystal 

/}(R 
E -86 88 

ELECTRONIC 4 -RANGE DIGITAL 

' `F' -19 
Uses Standard EIA C 
woSlandaro ITL IC 

Full %onoInstruction 

Soma, 

READOUT INTERVAL TIMER KIT 
m 1.99 Sec 1 -99 Sec I99 Min l -99Mui 
High Nnr a Tune Readouts 

r n Darkroom use m BOlh Process, d Enlarging Processes 
ATuner For Snort S Contest Events /Stop Swdchl 

0000e5 Tvned 120V AC Out.' And SP No Contact To Tr6 . 

Buzzer Alarm Or Viswl Sonals 
moonents G.10 F,Oerglass 4'.- 010'.' P C Board oTL Lon, . - 

For None Readout 
IncludeO- No Cahnet Or case Available For Tim... 

QQ 
Wt 91ós 1 " 

E -207 Now Only 

JERROLD 82- CHANNEL TV 
UNIVERSAL ELECTRONIC TV 

REMOTE CONTROL 
Remote contra Ol Any TV Se! 

UNIVERSAL 

aon o buy anolner, emote conic It sane nege L. 

\ 
sick 

van rise 4 m any rrV when you day a new T v 

e remote control to the sck mom Saves 10 
lot of sieps 
12 VHF Channels 70 UHF Channels On -Ott 
Fine Tuning Clean Up CB Interference 

SmoPngwl Bins New!! TRC -82 
10995 

Features of the Jerrold 82-Chennel Universal TV Remote Control: 
Pens TV set on and o sn- button channel change 

'EV color recephon Eltmnales 0 st direct mckue ghos Works wuh ail - black d phge or color Replaces Defective Tuner 
Simplllles channel selection for the elderly. 
Relax! Now you can control your TV Isom the comtorl of your favorite easy Chou 

FIRE /HEAT SENSOR 
Heal At 135 Deg F only A At I DS Deg F 
Heal Sons own o, Add To your Soo open Alarm 05 Dent 

rr nn Value! 

S.2 .593.5. 
SIGNAL HORN \ 

- 

..3 y, -it Dc Adwatamel 
II. u .,unmg Devices. Alarms Horns Etc 

4 ( N -34 IN 59 3/1.50 

SPERRY SP -353 3 -DIGIT 

-I 

NUMERIC DISPLAY 
esignne to, ertac rig wen MOS LSI 

I 188 
E -28 3/5.00 

PKG /5 1N82A SILICON UHF MIXER DIODE 

5h.owng W1 ', Io E -59 99 
MALLORY PTC -401 FULL WAVE BRIDGE 
2 AMP - 200 VOLTS 

}/( 
SFFCOF WI .IF E -90 88 4/3.50 

PKG /4 SPRING LOADED HEAT SINKS 
Two .71e og o a 

heo 

Sean, 
2'. fono heal sinks one ed. 71 anfeno...e.1917, 

,- Shovong Wt .. 
E -84 99 pkg. 

MAGNETIC BASE 2'/ " LONG 
HEAT SINK 

Strong Magnet / 
snipping w1 ', 1b 

E -85 Is V 69 
i.mlil,,I t1n,1n11!t MALLORY COMPUTER GRADE CAPACITORS 

1 tea 

u 

1499 
Zia 

SEND FOR FREE CATALOG 
with hundreds of electronic items 

Minimum 04eí 3 3 0 0 - 0 1 1 0 0 . 2 5 0 per pound skipping and 501 !swing charge. M. resdents add 5, sales 
1a0. Mtn good I0,0 May 1, 1977 or wade sta0k, last. 00000. Some Items may be al Marled quantities and 
suencl ID peon sale. 

EDI 
Dept. PLI, 4900 Elston, Chicago, IL 60630 Tel.: 312-283-4800 
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market 
center 

CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or 
services). $1.40 per word (no charge for zip code) ... minimum 15 words. 
NONCOMMERCIAL RATE (for individuals who want to buy or sell personal items) 85$ per word . . . 
no minimum. 
ONLY FIRST WORD AND NAME set in bold caps. Additional bold face (not available as all caps) at 
106 per word. Payment must accompany all ads except those placed by accredited advertising 
agencies. 5% discount for 6 issues, 10% for 12 issues within one year, 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 
CAFM station. No investment! Excellent income! 
Others operate for you. Details free. CAFM, Box 
5516 -FJ, Walnut Creek, CA 94596 

HIGHLY 
PROFITABLE ONE -MAN 
ELECTRONIC FACTORY 
Investment unnecessary, knowledge not re- 
quired, sales handled by professionals. Ideal 
home business. Write today for facts! 
Postcard will do. Barta -BV, Box 248, 
Walnut Creek, CA 94597. 

OVERSEAS jobs! All occupations! Complete de- 
tails. Where and how to apply. Latest company 
lists. Resume tips. $2.00. INFORMATION SER- 
VICES, P.O. Box 3345 -E, Cocoa, FL 32922 

PLANS & KITS 
67 KHz SCA kits for extended FM reception. 
Includes drilled bakelite case, 110 volt power 
supply parts, wired and tested PC board. Quality 
product. $47.50. Fully wired $60.00. MUSIC AS- 
SOCIATED, 65 Glenwood Rd., Upper Montclair, 
NJ 07043 (201) 744 -3387 

BI- LINEAR amplifier, 2 -30 MHz, 60 -150 watt. 
Construction plans, $3.00. WILSON, Box 5516 - 
FJ, Walnut Creek, CA 94596 
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FREQUENCY counter: 300 MHz, crystal timing, 
lab quality .00003% accuracy, 9 -18 vdc supply, 
internal batteries, 4 X 2" X 41/2". Plans only: 
$5.00. Kits: 30 MHz, $100.00 -300 MHz, 
$120.00. E & J PRODUCTS, Box 5516 -FJ, Walnut 
Creek, CA 94596 

YES,YOU CAN 
BUILD 

AN 

ELECTRONIC 
ORGAN 

Thathasa PIPE ORGAN SOUND 

With DEVTRONIX easy to build assemblies. 

Own the ultimate in organ design & sound 
at 1/3 the cost of commercial organs. 

BROCHURE AND DEMO RECORD $1.00 
Dept. B 
5872 Amapola Dr. 
San Jose, CA 95129 

I- 4a..4 

ARTISAN organ kite feature all new modular 
construction with logic- controlled stops and RAM 
Present Memory System. Write for brochure to A 
O K MANUFACTURING INC., P.O. Box 445B, 
Kenmore, WA 98028 

FREE KIT Catalog 
s LOP ! ranee a nl;nute & let us send 
a a r latest kit catalog. If you like, 
fend us the nae & address of a 
riend who may also be interested 

nod we'll include to you our booklet 
"í low to build- electronic thermometer" 

Contains 
TEST & 
EXPERI - 
MENTER'S 

EQUIP. 

RAGE BOX 1054R 
INSTRUMENTS 

054R LIVERMORE VERMORE CA 94550 

MORSE code typewriter. $69.95 kit. $99.95 
wired. Free information. S. J. ENGINEERING, P. 
O. Box 442RE, Canton, MA 02021 

MICROCOMPUTER-systems-troubleshooting 
techniques -digital gate decode chart-Both 
$5.00. MICRO INFO ASSOC., Box 849, Castro - 
ville, CA 95012. Cal. residents add 6% tax. 

HARDCOPY. Attachments convert Smith -Cor- 
ona, IBM Executive, and IBM Selectric typewrit- 
ers to microcomputer printers. Highest quality 
printing available. Free brochure. TIM STOUT 
MICROCOMPUTER PRODUCTS, Box 1573, Fre- 
mont, CA 94538 

NEGATIVE Ion Generator. Detailed construction 
plans -$10.00. Complete kit -$165.00. GOLD- 
EN ENTERPRISES, Box 1282RE, Glendale, AZ 
85311 

TUBES, receiving and industrial, semiconduc- 
tors, factory boxed, low prices, free price list. 
TRANSLETERONIC INC., 1365 - 39th Street, 
Brooklyn, NY 11218. 212- 633 -2800 
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DECADE 
COUNTER 
MODULE DC N 

14u 

Pn 
Inr 

VERSATILE DECADE COUNTER BOA 
Utilizes a 7447 decoder -driver and a 

decade counter. Directly drives any come 

anode 7 segment LED readout. All cor 
ions are brought to the hoard's edge. 

ONLY 7 
10 for - $6l 

Our third big year serving the Scientist, Engineer, OEM Manufacturer and Hobbyist !!! 

NEW TTL 
DATA BOOK 

By 
TE AS 
IN3RUMENI \I .- 

The newest edition of 
the TTL Data Book for 

Design Engineers. De 
tiled specifications on 

over 900 TTL device 
types. 3oth standard 
TL ano high-technol- 

cgy Schottky clamped 
TTL. Pin assignment 

drawings of all TTL typa. The most complete 
book on TTL logic writen by :he same com- 
pany that invented the ntegrated circuit. -A 
must for every scientist, engineer and technic- 
ian 

ONLY $4.95 

M gin, Transformer - 
,..fielbc_ 

SUPER high quality teansformer for almost 
any project. Input 117 /AC. OJtputs 5.5V at 

200 Ma, 10.5V at 250 Ma, or 12V at 300 Ma. 

Complete with necessar- specifications. 

ONLY $1.50 

I -3 pf Trim mer 
Capacitor 
Miniature 1- 3 pF 
trimmer capacitor. 
Great for crystal 
circuits, hand held 
probes, or any circuit 
where a very small 
capacitance is required. 

Measures only 3/16" in c iameter I 

95e ONLY. 

5 -Conductor 
ShEildEd \Vire 

26 guage sheilded, jacketed cable 
Very high quality, DOZENS of 
possible uses. 

ON _Y 15C/ft 

( $12.50 I 100 feet) 

MODU-CLOCK by ABSL 

MN° 

High Quality Printed Circuit Board Project. -NO PARTS INCLUDED. 

THOUSANDS SOLD NATIONALLY !!! Unique design utilizes digit LED readout 

1 Man 7, DL 707, etc.) and popular MM5314 Clock Chip. The REL Modu -Clock is 

the ultimate six-digit clock project. Its unique architecture allows the kit builder 

unlimited versatility. All PC boards measure 1.5" x 4" and mount behind each 

other, and all connections are brought to the board's edge. The Modu -Clock consists 

of highest quality drilled. etched and plated PC boards, and can be constructed for 

either AC or DC operation. (Complete instructions and parts list are included). 

AC Version: (3 board setl- Readout board, Clock board & Power board .. 54.95 
DC Version (4 board sett- Readout, Power, Clock & Timebase boards .... 55.95 

NOTE this Mir was designed m he used will, In. ,re<I below 

MINI - SWITCHES 
Very high quality miniature switches manu- 
factured by C & K. Two different models: 
Both switches mount in Y." hole. 

Miniature SPDT momentary (pushbutton). 
Rated 5 amps @ 125 volts AC. 

ONLY 95° 

Miniature SPDT toggle, rated 2 amps @ 250 
volts AC or 5 amps @ 125 volts AC. 

ONLY...... $1.10 

HEP R0170 
Diode 
The famous HEP 170 
general purpose diode. 
A universal replacement 
power diode. For TV's, 
audio, manufacturing and 
experimenting. Brand 
new prime units. Now at 
lowest prices ever !!! 
1000 PIV @ 2.5 Amps. 

ONLY 20e 
100 for.... ..14.50 

Photoflash 
Capacitor 

B60á new R0 

360 of at DC- 
tint forexpet 

menting, strobes,etc 
A This is one of the 

highest quality 
electrolytic caps 

ever made. 
3.2" high x 1.0" dia. 

Only $1.95 

Jumbo LED 
One of our most 

popular items) Jumbo 
red Light Emitting 

Diode. Measures .200" 
In diameter. These are 

prime factory units. 
-Great for experi 

menting, demonstrat 
ions, etc. 

5/1.00 

Ribbon Cable 

SPECTROL Ribbon cable. roer mnn 

12 Conductor 45e 
10 feet for 3.80 

24 conductor 85E 
10 feet for 7.00 

LOGI -CASE ® 

Universal instrument enclosure 
wiry a wide variety of qpplicat- 
Ions. Unique interior pàxiglass 
rack assembly will holt up to E 

1.5' x 4" circuit booms. Grea: 
for packing a lot of conponents 
into a very small space. Adds a pro - 
less oval touch to any roject or design. Made 
from 1/8" thick anodised, extruded aluminum. So tough that 

you can run over it win a car without hurting it!!! Now in 2 

popular sizes: SMALL,4%L x 3'%D x 1%H. 

LARGE,6L x 4/D x 2H. 

' Bo:h sizes come with reversible front filter. (Red or Smoke Gray). 

SMALL, Only 57.95 
LARGE, Only 10.95 

C1-' JD o Dwan 
3050 VALMONT ROAD 
BOULDER, COLORADO 80301 
Ph: (303 442 -1212 

SOLID VOX STATE 

Solid state Voice Operated Switch (Var.) 
An interesting device with literally hu Td eh 

of uses. All parts included and pre- assemteed 

Size: 3.0" x 1.0 ". Schematic included. 

ONLY. $1.7( 

High quahry dual concentric pot. Rear 
pm 
t me 

20K linear, front 
al elements may hr. interchanged n 

1/8 and 1'4 Inch shafts. Brand new by 
Allen Bradley. Measures 5/8" square. 

ONLY -. $1.75 
12 for .3.00 lo for 1200 

13 Pair 
Twisted Cable 

13 pair twisted cable, 22 guage. 
Color coded. Many applications. 

ONLY 954/FT 
10 feet for $7.50 

MOTOROLA 

HI 

Rubber Feu t 

High Quality, manufactured 

Round: 8C 12 for ... . 7:a 
Square: 6C 12 for ... . 5. ¢ 

IOOK Pot 'v 
New from Gen, ¿lab . 

3r4" diameter 1 /4" 
shaft, li near taper. 
1:2" long shaft. 

S c a dr, ver slotted 
shaft. Brand new 

only 
- 

50C 
toro,. $4.00 

,) POTENf10ME1 NE(IUI' 
Standard for all 3.8" In 

- 25 for ".J I I 
4N27 Opto-Isolai' 

I 

L_1 

I 

'_ 

NPN phototransistor and PN infrared 
light emitting diode. 1500 volt isolat- 
ion. 3Ma collector output current. 
Excellent frequency response to 300 
Khz. 2.1 microsecond switching time. 
Brand new Motorola 6 pin DIP. With 
full specifications and data. 

SPECIAL 
5g.00 

-0 

$ l.0() 

c°ine, C (o) D Terms: 

CIRCLE 15 ON FREE INFORMATION CARD 

All prices subject to change without notice. 
All merchandise subject to prior sale. 
Minimum order $5.o0. 
Please add $1.00 postage and handling. 
Colorado residents add 315 % state sales tax. 
No COD's, please. 
Foreign Orders send U.S. Funds ONLY. 
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Schooling of Excellence in 
Electronic Engineering 

ATTENTION ELECTRONIC TECHNICIANS!aR 
I f you have adequate schooling and experi- 
ence at the technician level you may be able 
to quality to enter our home study degree pro- 
gram in Electronics Engineering. No residence classes re- 
quired for those who qualify. Limited enrollment accepted 
Raise your status and pay to the engineering level. Advance 
Rapidly! Worldwide enrollment and alumnus. If you are an 
electronics technician with above -average ability and amb, 
lion, and not willing to settle for anything less than the best 
then you should call or write today for FREE revealing des- 
criptive literature. No salesman will call Our 31st year 

COOK'S INSTITUTE 
OF ELECTRONICS ENGINEERING 
P.O. Box 20345, Jackson, MS 39209 

TEL (601) 922 -1833 

EDUCATION & INSTRUCTION 

F.C.C. EXAM MANUAL 
PASS FCC EXAMS Memorise, Study -Tests 
Answers for Ut Ist and 2nd dass Radio- 
telephone licenses. Newly revised multiple 
choice questions and diagrams cover all 
areas tested in FCC exams, plus Self -Study 

Ability Test. 59.95 postpaid. Money. 

back guarantee. 

7t! 

P;1 

/\i 

COMMAND PRODUCTIONS P 0 BOX 26348 E 

RADIO ENGINE( RING.DIV SAN FRANCISCO, (AL. 94176 

GRANTHAM'. FCC License Study Guide -377 
pages, 1465 questions with answers /discus- 
sions -covering third, second, first radiotele- 
phone examinations. $10.70 postpaid. GSE PUB- 
LICATIONS, 2000 Stoner, Los Angeles, CA 
90025 

Same day shipment. First line parts only. Factory 
tested. Guaranteed money back. Quality IC's and 
other components at factory prices. 
INTEGRATED CIRCUITS 
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Digital Thermometer $65.00 
Batt. Oper. general purpose or medical 
32 °- 230'F. Disposable probe cover - 2 

accuracy. Comp assy. w /compact case 

Not a Cheap Clock Kit $17.45 
Includes everything except case. 2 -PC 
beards. 6 -.50" LED Displays. 5314 clock 
chip, transformer. all components and 
full instructions. Same clock kit with .80" 
displays. $22.75 

Digital Temperature Meter Kit 
Indoor and outdoor. Automatically 
switches back and forth. Beautiful. 50" 
LED readouts. Nothing like it available 
Needs no additional parts for complete. 
full operation. Will measure -100° to 
+200 °F, air or liquid. Very accurate 
Complete instructions. $39.95 

Clock Calendar Kit $29.95 
CT7015 direct drive chia displays date 
and time on .6" LEDS with AM -PM indi- 
cator. Alarm /doze feature includes buz- 
zer. Complete with all parts, power supply 
and instructions, less case. 

1977 IC Update Master 
Manual Complete integrated circuit 
data selector from all manufacturers. 
1,234 page master reference guide to 
the latest IC's including microprocessors 
and consumer circuits. 17,000 cross 
references for easier sourcing of hard to 
get parts. Special pricing: $24.95, with 
free update service thru 1977. Domestic 
postage $2.00. Foreign $6.00. 

MaM Ìp 
MoaM ID E0, no 

Stopwatch Kit $26.95 
Full six digit battery operated. 2 -5 volts. 
3.2768 MHz crystal accuracy. Times to 
59 minutes, 59 seconds, 99 1/100 sec. 
Times standard, split and Taylor. 7205 
chip, all components minus case. Full 
instructions. White or black plexiglass 
case. 55.00 

TERMS: $5.00 min. order U.S. Fu 
BankAmericard and Master Charge accepted. 

OUEST CATALOG. Include 13c stamp. Shipping charges will be added. 

New Cosmac Super "ELF" 
RCA CMOS expandable microcomputer 
with HEX keypad input and video output 
for graphics. Just turn power on and start 
loading your program using the resident 
monitor on ROM. Pushbutton selection 
of all four CPU modes. LED indicators of 
current CPU mode and tour CPU states. 
Single step operation for program debug. 
Built in power supply, 256 Bytes of RAM, 
audio amplifier and speaker. Very detailed 
assembly manual with PC board and all 
parts. Complete Kit $106.95 
Custom Hardwood Cabinet with drilled 
front panel. 15.00 
Fully wired and tested in cabinet 139.95 
Also announcing the formatos of an 1802 
software exchange club: write for details. 

Cosmac "ELF" Kit $89.50 
Original "ELF" plus PC board with moni- 
tor on PROM. Complete kit of parts in- 
cluding audio amplifier and speaker, 
power supply and very detailed assembly 
manual. Board only with parts list and 
schematic. $ 14.95 
Custom hardwood cabinet with drilled 
front panel. 15.00 
Fully wired and tested in cabinet 119.50 

S ayyx 1. Pn A. 00 

N5114°699ápiáW.Dy 
1510 t.ne, ...cans 6C 

950 
rv6AMLCmPS 

Home Alarm Kit $18.75 
Designed for use with electronic siren 
module. AC power, battery backup, entry/ 
exit delay. Instant alarm for night use. 
NO /NC circuits. Test and arm indicators. 
2 amp switching capability. All parts with 
complete instructions minus power sup- 
ply. Electronic siren module kit $2.75 

60 Hz Crystal Time Base 
Kit $4.75 Converts digital clocks 
from AC line frequency to crystal time 
base. Outstanding accuracy. Kit includes: 
PC board, MM5369, crystal, resistors, 
capacitors and trimmer. 

2.5 MHz Frequency Counter Kit 
As low as 10 Hz .6 -.50" digits expandable 
w /PC board, parts 8 full instruc. $40.00 
Fully wired and tested $60.00 
Power supply kit (incl. PC board) $8.50 

30 MHz Frequency Counter Kit 
Same basic CMOS counter as above plus 
level controls and dual FET inputs. Pre - 
scalable to 200 MHz with PC board and 
full instructions $55.00 
Fully wired and tested. $75.00 
Power supply kit (incl. PC board) $8.50 

Auto Clock Kit $15.95 
DC clock with 4 -.50" displays. Uses 
National MA -1012 module with alarm 
option. Includes light dimmer, crystal 
timebase PC boards. Fully regulated, 
complete instructions. Add $3.95 for a 

beautiful dark gray case ready to install. 
This is the best value available anywhere! 

nds. Calif residents add 6% tax. FREE: Send for your copy of our 1977 

CIRCLE 36 ON FREE INFORMATION CARD 

TELEPHONE bugged? Don't be Watergated! 
Countermeasures brochure $1.00. NEGEYE 
LABORATORIES, Box 547 -RE, Pennsboro, WV 
26415 

FOR SALE 

PRINTED circuit supplies. A process that always 
works. Send stamp. CIRCOLEX, Box 198, Marcy, 
NY 13403 

Billions of dollars lost annually due 
to lack of protective warning alarms. 

FREE CATALOG Shows you how to 
protect your home, business 

1R+ and person. Wholesale 
at 0o °t:.R prices. Do- it- yourself. Free 

',xlxuóE9a 
engineering service. 

Box 82802 RE -107 Lincoln, Ne. 68501 

CARBON film resistors-1/4W, 5% (1 -4M7 ohms) 
3.56 each. 50 /value -$0.85. Postage, handling 
$1.00. Send 25¢ for catalog, sample, specifica- 
tions. COMPONENTS CENTER, Box 134R, New 
York, NY 10038 

MICRO MINI MIKE- 
WIRELESS MICROPHONE 

World's smallest; solid state, self- contain- 
ed. Picks up and transmits most sounds 
without wires up to 300 ft. through FM Ra- 
dio. Use as mike, ampf., alarm & alert sys., 
hot line, baby sitter, etc. Money back guar. 
BA, M/C cds, COD ok. $18.95 plus $1.00 
post. & hdlg. Calif. res. add tax. Mail orders U 

SIZE only. Qty. Disc. Avail. AMC SALES, INC. 
vx- x s; - x 1yß Oep1. 19. Box 928 Downey. CRIB. 9024I,. - 

RECONDITIONED test equipment. $0.50 for ca- 
talog. WALTER'S TEST EQUIPMENT, 2697 Nick- 
el, San Pablo, CA 94806 

MANUALS for Govt. surplus radios, test sets, 
scopes. List 506 (coin). BOOKS, 7218 Roanne 
Drive, Washington, D.C. 20021 

Govt. SURPLUS 
ELECTRONIC 
EQUIPMENT 
CATALOG 
New ITEMS ... New BARGAINS! 

FREE UPON REQUEST! 
If you haven't received our new Cata- 

log, write for free copy today. Address: Dept. RE 

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

SAVE on television tuner repairs, tuner parts, 
modules and test equipment. $1.50 refundable 
catalog. OZ'S TUNER SERVICE, Box 2464, La 
Puente, CA 91746 

EC-101 CURVE TRACER 
STILL On FAR THE IOwFST COST PULL FUNCTION 
CURVE TRACER ON THE MARKET. ATTACHES TO 
YOUR SCOPE IN SECONDS. USED ET EDUCATORS, 
PROFESSIONALS AND HOBBYISTS ALL OVER THE 
WORLD. 30 DAY MONETBACR GUARANTEE. 

labscie ce 
STILL ONLY 
539.50 

ADD 00 PAN 

coto. eon. 

SALES TAX 

PO BOX 1972, BOULDER, COLO. 60306 
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ANNOUNCING NEW LOW PRICES 
AT RADIO SHACK, ThE "PARTS PLACE" 

Top quality devices, fully functional, carefully Inspected. Guaranteed 
to meet all specifications, both electrically and mechanically. All are 
made by well known American manufacturers, and all have to pass 

manufacturer's quality control procedures. These are not rejects, r 1t 

fallouts, not seconds. In fact, there are none better on the mare:! 
Count on Radio Shack for the finest quality parts. 

TTL 
Digital 
ICs 

First Quality Devices Made by 
National Semiconductor and Motorola 

7ype 
Cat 
No 

Last NOW 
veal ONLY 

7400 276 1801 5 49 35C 
7402 276-1811 5 49 39C 
7404 276-1802 S 59 35C 
7406 2761821 S 69 495 

7410 276-1807 S 49 39C 

7413 276.1815 51 19 795 
7420 276-1809 5 49 39C 

7427 2761823 S 69 49C 

7432 276-1824 S 69 495 

7441 2761804 S1 59 99C 

7447 276-1805 5199 994 
7448 276 1616 Si 99 995 

7451 276-1825 5 49 39C 
7473 276-1803 5 79 495 
7474 276-1818 S 79 495 
7475 2761806 51 19 795 
7476 276-1813 S 79 59C 

7485 276-1826 51 59 1.19 

7486 276-1827 S 69 495 

7490 276 1808 S1 19 795 
7492 276.1819 51 ,9 695 
74123 276-1817 51 69 995 

74145 276-1828 51 49 1.19 
74150 276-1829 51 79 1.39 
74154 276 1834 51 79 1.29 
74192 276, 1831 51 69 1.19 

74193 276-1820 51 69 1.19 

74194 276-1832 51 69 1.19 

74196 276-1833 51 69 1.29 

74C and 4000 Series CMOS ICs 
2762301 5 59 495 
276-2302 5 69 495 
Z'6-2303 5 69 495 

. -, .2305 5 69 495 
51 l5 89C 
51 59 89C 
52 29 1.49 
52 49 1.69 
52 49 1.69 
5 e9 495 
5 69 495 
51 29 895 
52 49 1.49 

- .., 52 49 1.49 
51 29 895 
S 99 695 
5 99 695 
52 69 1.69 
52 49 1.49 

Linear ICs - 

First Quality Devices by 
National Semiconductor 
and Motorola 

, 

Cal Last NOW 
No Year ONLY 

301A81 276017 5 69 49C 
324N 276-1711 $1 99 1.49 

339N 276-1712 S1 99 1.49 

386C9 276-1731 51 99 995 

555CN 276-1723 51 49 79C 
556CN 276. 1728 $2 79 1.39 
566CN 276-1724 $2 99 1.69 

567CN 276-1721 52 99 1.99 
723CN 276-1740 S 99 69C 
741CN 276-007 $ 69 495 
741H 276-010 $ 69 490 
390019 276-1713 5139 99C 

3909N 276-1705 51 29 995 
3911N 276-1706 $2 19 1.99 

4558CN 276-038 S 99 79C 

75491 276-1701 S149 995 
75492 276-1702 51 49 995 
7805 276-1770 $1 59 1.29 
7812 276-5771 $1 59 1.29 
7815 2761772 51 59 1.29 

Microcomputer Chip 

8080A Microprocessor. With a 16 -bit address bus capable of 
addressing up to 65k bytes of memory and up to 2561/0 ports. 
"TRI- State" data bus gives it DMA and multiprocessing capa- 
bility. All buses TTL compatible. Up to 244 variable length 
instructions, with 6 general purpose registers plus an accumu- 
lator. 40 -pin DIP. 100% Prime. 276 -2510 17.95 

RS2102 Static RAM. 1024 -word by one bit random access read /write 
memory. Under 750 nS access. Single +5V power supply. 
276 -2501 2 49 each or 8/14.95 

LEDs /Optoelectronics 

10 Is 
Item Cat No Reg Now Only 

o Solar Cell 276 115 
3 Silicon Solar Cell 276.128 

-4, Photocell 276 -116 
o FPT 100 276 -130 
o_ Lg Red LED 276 -041 2 69c 

Lg GU LED 276 -047 2'690 
Meo Red LEO 276 -026 2 690 

CI Med Clr LED 276 -040 2 69e . Sm Red LED 276 -042 2'690 

1.59 
1.99 
99C 
795 

27495 
2495 
21495 
27495 
2495 

Experimenter's 
PC Board 
Simplifies 
IC Projects 

Ideal for two -circuit projects. Fire - 
retardant copper -clad board is only 
21/2x5x1/i6 ". Really simplifies inte- 
grated circuit projects by extending 
leads for easy soldiering. 
276 -151 2 99 

1795 
Digital Displays 

Project Accessories 

IC Troubleshooting Test Clip. Test up to 

14 pins with probes or clips Reg. 4.59 

276.1950 Sale 2.99 

IC Troubleshooting Test Clip. Test up to 

16 pins with probes or clips Reg 4 99 

276-1951 Sale 3.49 
' Experimenter Socket. 2x47 rows of 5 

connected tie points 276 -172 9.95 
a Bus Strip. 2540 connected tie points 

Cops to socket above 276 -173 1.99 
r. Standard Edge -Card Board. 22 -pin 

1295 mounting holes 276 -152 2.99 

2- Voilage Source Edge -Card Board 

1368 mounting holes 276 -154 2.99 
C 3- Voltage Source Edge-Card Board. 

1368 mounting hales 276 -153 2.99 

22 -Pin Edge -Card Board Connector 

44- terminals 276 -1551 2.99 

o 100 -Pin Edge -Card Board Connector. 
For standard S -100 hobby computer bus 

276.1554 4.99 each or 5/19.95 
i DIP Header. 15 -pin spacing 

276.1980 1.29 

Right Angle IC Socket. Mount LED s 

vertically 16-pin spacing 

276 -1985 1.49 

Metal Cabinet. 3' 242'11.54' 

270 -251 2.59 

- Metal Cabinet. 4x256x6 
270-252 3.49 

Metal Cabinet. 6'.x21, 

270253 4.49 

48111111111111. 

E 

Transformers 
6-3 Volts 1.2 Amps. 1' /401'Ntsx1' /,e ". 

273 -050 2 29 

6 -3 Volts, 3 Amps. 2'hex28134 7. 

273 -1510 3.99 

12 Volts 5 Amps. 4x2x21/2". Reg 0.95 

273 -1513 Sale 6.95 

18 Volts (Center Terminal). 4 Amps. Ideal 

for 55 (using CT). or 12V solid-state regu- 

lators. dx2x21/2" Reg. 8 95 

273 -1514 Sale 6.95 

Digits Size Drive 
Cat LEI AOW 

No Yet 1NLY 

'.. 4 0.5" Anod. 276 -1201 
4 0.5" Cath. 276 -1202 

591= 6,95 
$9.15 6.95 

Digits Size Drive Cat. No. 
Year OBLY 

e. 1 0.6" Anoo. 276 -056 $$.99 2.99 
a. 1 0.6' Cath. 276 -066 $3.58 2.99 
c 1 0.3' Anoo. 276 -053 $2.5 1.99 

F 1 0 3" Cath. 276 -062 $::.65 1.99 
r 1 0.3" Anod. 276 -1210 4 /SU,E9 116.99 

Si 1 0.3- Cath. 276 -1211 4/53.17 I16.99 

Selected Diodes 
Type Cat. No 

144001 276 -1101 
194003 276-1102 
164004 276 -1103 
144005 276 -1104 

Last Now 
Year Only 

2í39C 

2 59c 2,495 
2 69c 2/595 
2 79c 2 /69C 

194735 276 -561 2/895 
194739 276 -562 

Trigger 

2/890 
164742 276 -563 2/895 
144744 276 -564 

Diode 276 -1050 5 49 395 

2/895 

145401 276 -1141 
145402 276 -1142 2 890 

2/692395 5 

195403 276 -1143 299c 2/895 
165404 276 -1144 2 51 19 2/995 

PTC205 276 -1114 3/1.395 

SCR's and Triacs 
Device Rating Cat No wß Only Y 
LASCR 200V. 1 6A 276 -1095 51 59 995 
SCR 2005.68 276 -1067 51 39 89c 
SCR 400V. 6A 276.1020 51 49 995 

Tnac 200V. 64 276 -1001 $1 39 895 
Tnac 4005.64 2761000 $1 49 995 

BR 50PIV 1 4A 276 -1151 795 

BR 100PIV.1 dA 276 -1152 995 

BR 100V, 44 276 -1171 1.49 
BR 200V.4A 276 -1172 1.69 

BR 4005.4A 276 -1173 1.89 

BR 5015. 6A 276 -1180 1.99 

z-10 

Digital Car 
Clock Module 
Just add switches and install! Type X1.+.1003, 

with MOS /LSI clock circuit chip r reen 
fluorescent display with four 0.3" diçir_. Has 
2.09 MHz crystal, blinking colon actili" ndi- 
cator. Six -pin edge- connector. F e any 
12VDC source. 277 -1003 24.95 

IC Socket 
Wrapping Tool 
For making superior, precision connections - without sol- 
dering. Wraps, unwraps, and strips 30 -gauge wire. Modified 
wrap for extra security. No bits, sleeves or special skills 
needed Balanced, 41/2" long. All- metal. 276 -1570 .. 6.95 
14 -Pin Wire -Wrapping Sockets. 276 -1993 Pk. 2/1.29 
16 -Pin Wire -Wrapping Sockets. 276 -1994 Pk. 2/1.39 
50' Red Wire. #30 Gauge Kynar. 278 -501 1 99 
50' White Wire. #30 Gauge Kynar. 278 -502 1 99 

50' Blue Wire. #30 Gauge Kynar. 278 -503 1 99 

Low -Profile DIP Sockets 
B -Pin. 276 -1995. Reg 2 for $. 69 2/595 

14 -Pin. 276 -1999. Reg. 2 for $1.19 2/995 

16 -Pin. 276 -1998. Reg. 2 for $1.19 2/895 

28 -Pin. 276 -1997. Reg 51 19 Each 895 

40 -Pin. 276 -1996. Reg $1 39 Each 995 

8- Rocker DIP Switch 
Incorporates 8 on -off 
switches. For easy 
change of preset logic 
states. Fits any 16 -DIP 
socket. 275 -1301 .. 1.99 

IN STOCK NOW AT OUR STORE NEAR YOU! 
WHY WAIT FOR MAIL DELIVERY? 4j 

A TANDY COMPANY FORT WORTH, TEXAS 76102 

OVER 6000 LOCATIONS IN NINE COUNTRIES 
Prices May Vary al Individual Stores and Dealers 

o 
C) 

o 
CO 

m 

v 

111 
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ADD 24K OF MEMORY TO 
YOUR COMPUTER - $450 

>d :.ri Iv.z,r.-.. All static design (chin, n.Ilk.. 
dynamic timing hassles); tri -state outputs; eonfi'u red 
as two separate, independent 4K blocks with individual 
protect for each block; zero wait states 14 MHz Z -80s 

e 1 wait state, implemented on board); provides vec- 
tor interrupt if write attempted in protected blok. 
Fully buffered. Fully socketed. True low power. 
((SEC .24 Three 8K ECONO)61A1 Il °k it s $4511.01) 
ECK -008 8K LCON0RMI 11m(kit form) $163.84 
tCK -010 Some but assembled, tested, 1 yr wail $155.50 
ECK 007 4K ECONORAM Ilrw( kit form) $ 11)11.00 
ECK -009 Same but assembled, tCot ed, 1 yr wa rr S12O.0(1 ............ 

12V 8A supply -$44.50 
ar,l,;.,Te - Cloa,c I,I < It,I..,n 110, 

YES -we have COMPONENTS 
?'.lS.l interface drlelr ï 0.31 
75461 interface driver $ 0.31 
781.12 012V regulator, TO -92 package $ 0.30 
-5115 +15V regulator, TO -92 package $ 0.30 
11021 -1 fast, low poser 1K static RAM $ 1.95 
VECTOR 8800V prototype hoard (fits 5100 hoss) 519.85 
2208 full speed EROM $25.00 
8PST dip switch, toggle action $ " 5 

We also stock a full line of 0405, low power Schottky, 
.Ind ]{near It at ,ompetit Ire prier.... no our flyer. 

®E) (D 
BILL GODBOUT ELECTRONICS 

BOX 2355, OAKLAND AIRPORT. CA 94614 

1)181 Prices good through end of magazine cor,.1 dal 
l res add tax. BankAmericarde /VISA® /Masterci,argvv 

:fees ($15 min) call (415) 562- 0636, 24 hrs. Allow up 
55 shipping (more for power supplies); excess re 

Inded. COO orders OK with street address. 

FOR MORE DETAILS, COMPONENTS + MUCH MORE,.. 

`SEND FOR OUR FLYER 
CIRCLE 26 ON FREE INFORMATION CARD 

TUNER SUB 
$19.95 

Since all tuner subs that we know of are modified 
TV Tuners, we decided to market an excellent 
performing yet very low cost sub for the technician 
who has to get all he can for his money ... a "Poor 
Boy's Sub" for on /y$19.95. 

This was not an easy task since cabinets, knobs 
and controls would push the price far above $19.95 
... We searched for a tuner that needed no cabinet 
and no controls ... one that the tech could scounge 
the knobs from most any old TV ... 

It took over two years but we finally found it. The 
gain is excellent ... Battery drain is very low (only 
18 mils). It's self biasing so there is no R.F. gain 

control to fiddle with ... It works equally well on 
tube or transistor sets ... b/w or color ... and is as 

easy to use as starting a fight with your wife (well, 
almost). All you need do is hook the set's IF cable to 
the "Poor Boy" and view the picture ... That's it .. . 

no set up controls to confuse you. 
We compared the "Poor Boy" with other subs 

costing over twice the price and found it to work just 
as well on all the comparison tests we made ... and 
often a lot easier to use ... Even though instructions 
aren't needed ... you get those too. 

The "Poor Boy" is small enough to easily hold in 

one hand ... no wires or controls dangling around. It 
comes completely wired and tested including bat- 
teries and ready to use. Send a check for only 
$19.95, and we even pay the shipping (how about 
that ?) or we will ship COD. 

Try it for 10 days ... If not completely satisfied 
... return for full refund. 
ALL ORDERS SHIPPED THE SAME DAY RECEIVED!! 

TEXAS TUNER SERVICE 
4210 N.E. 28TH STREET, 

FORT WORTH, TEXAS 76117 
PHONE (817) 834 -8201 

CIRCLE 67 ON FREE INFORMATION CARD 

ór-- 
crr-- 

ON 
CO 

0, 

Q 

THE DC 12 CLOCK MODULE ADDS A DIGITAL TIME DISPLAY TO YOUR 
ry SCREEN 15'** AS FEATURED IN JULY RADIO ELECTRONICS. IL 
PROGRAMMING OPTIONS INCLUDE HORIZONTAL 6 VERTICAL < 
LOCATIONS OF THE DISPLAY DISPLAY FREOUENCY it TO 10 MIN ) 

DISPLAY FORMAT 112 OR 24 HOURS) SECONDS DISPLAY OR SUP LL Z 
ERESSION STOPWATCH, ETC 

DISPLAY AUXILIARY INPUT FOR 

COMPLETE KIT WITH INSTRUCTIONS $36.9-, SHIPPING LU 
INCLUDING CIRCUIT BOARD, TRANSFORMER AND 50 COMPONENTS `- 
FOR INFORMATION ON OTHER CLOCKS ANO GAMES WRITE TO a-.4 Z Q 

_ J 

FREE catalog. IC's, Semi's. CORONET ELEC- 
TRONICS, 649A Notre Dame W., Montreal, Que., 
Canada, H3C -1H8. US Inquiries. 

VIDEO tape recorders: Norelco LDL 1000/52 
records and plays on Y -inch tape. Guaranteed 
perfect: $260.00, UPS postage paid. GORDON K. 
KAPES, 1127 Ridgewood Drive, Highland Park, 
IL 60035 

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 UNLTD PARTS SERVICE. Catalog $1. Informa- 
tion Unlimited, Box 626, Lord Jeffery Court, Am- 
herst, N.H. 03031. 

FREE catalog. Solar cells, NiCad's, kits, calcula- 
tors, digital watch modules, ultrasonics, strobes, 
LED's, transistors, IC's, unique components. 
CHANEY'S, Box 27038, Denver, CO 80227 

more than -- (RECTIFIERS\ 
lo 100 

For For 
1N4001 .60 5.00 
1N4002 .70 6.00 
1N4003 .80 7.00 
1N4004 .90 8.00 
1N4005 1.00 9.00 

/ // \,.....7N4007 1.20 11.00 
1N4006 1.10 10.00 / 

20,000 different 
components 

(-VOLT. REG 5400 SERIES 
LM340K-5 1.95 5400 1.00 
LM340K-6 1.95 5404 1.25 
LM340K$ 1.95 5410 1.00 
LM340K-12 1.95 5426 1.25 
LM340K-15 1.95 5473 1.50 
LM340K-18 1.95 5475 1.50 
LM340K-24 1.95 5486 1.90 
LM340T0-5 1.75 5493 2.00 
LM3401-0E 1.75 54100 1.80 
LM340T0-8 1.75 54LSO4 1.00 
LM340T0-121.75 
LM340T0-15 1.75 
LM340T0-18 1.75 
LM340T0-24 1.75 

7400 
7401 
7402 
7404 
7405 
7407 
7408 
7409 
7410 
7411 
7413 
7416 
7417 
7420 
7422 
7425 
7427 
7428 
7430 
7432 
7437 
7438 
7440 
7441 

.18 

.21 

.21 

.21 

.24 

.45 

.25 

.25 

.20 

.30 

.85 

.43 

.43 
.21 

1.50 
.43 
.37 
.35 
.26 
.31 
.47 
.40 
.21 

1.10 

7400 TTL 
7442 1.08 
7448 1.15 
7450 .26 
7451 .27 
7453 .27 
7454 .41 
7460 .22 
7472 .39 
7473 .45 
7474 .45 
7475 .80 
7482 1.75 
7483 1.15 
7485 1.12 
7486 .45 
7489 2.49 
7490 .69 
7491 1.20 
7492 .82 
7493 .82 
7494 .91 
7495 .91 
7496 .91 
74100 1.25 

74107 .49 
74121 .55 
74122 .49 
74123 1.05 
74125 .60 
74126 .81 
74132 3.00 
74141 1.15 
74150 1.10 
74151 1.25 
74153 1.35 
74154 1.54 
74157 1.30 
74161 1.45 
74164 1.65 
74165 1.65 
74166 1.70 
74174 1.95 
74175 1.95 
74180 1.05 
74181 3.55 
74191 1.50 
74195 1.00 
74197 1.00 

1N34 
1N60 

1N270 
1N914 
2N173 
2N404 
2N443 
2N508A 
2N718 
2N930 
2N956 
2141302 
2N1305 
2N1540 
2N1544 
2N1560 
2N1605 
2N1613 
2N1711 
2N2102 
2N2160 
2N2218 
2N2218A 
2N2219 
2N2219A 
2N2221 
2N2221A 
2N2222 
2N2222A 
2N2270 
2N2369 
2N2484 
2N2712 
2N2904 
2N2904A 
2N2905 

OEM SPECIALS 
.25 2N2905A 
.25 2N2906 

2N2906A 
.25 2N2907 
.10 2N2907A 

1.75 2N2913 
.75 2N2914 

2.50 2N3019 
.45 2N3053 
.25 2N3054 
.25 2143055 
.30 2N3227 

1.25 2N3247 
.75 
.90 
.80 

2.80 
1.75 

.50 

.50 

.70 

.70 

.25 

.30 

.30 
.25 
.30 

2N3250 
2N3393 
2143394 
2143414 
2N3415 
2N3416 
2N3417 
2143442 
2143553 
2143563 
2N3565 
2N3638 
2N3642 
2N3643 
2N3645 
2N3646 

.30 2N3731 

.40 2N3740 

.25 2N3771 

.32 2N3772 

.18 2143773 

.25 2N3819 

.30 2N3823 

.25 2N3866 

.30 

.25 

.30 

.25 
.30 
.75 

1.20 
1.00 

.30 

.70 

.75 
1.00 
3.40 

.50 

.20 
17 

.17 

.18 

.19 

.20 
1.85 
1.50 

.20 

.20 

.20 
.20 
.20 
.20 
.14 

3.75 
1.00 
1.75 
1.90 
3.00 

.40 

.70 
1.25 

2N3903 
2143904 
2N3905 
2N3906 
2N3954A 
2143955 
2N3957 
2N3958 
2N4037 
2N4093 
2144124 
2144126 
2144141 
2144142 
2N4143 
2N4220A 
2N4234 
2144400 
2144401 
2N4402 
2N4403 
2N4409 
2N4410 
2N4.441 
2144442 
2N4443 
2N4852 
2N5061 
2145064 
2145130 
2145138 
2N5296 
2N5306 
2N5400 
2145401 
2N5457 
2N5458 

.16 

.16 

.16 

.16 
3.75 
2.45 
1.25 
1.20 

.60 
85 
.16 
.16 
.20 
.20 
.20 
.45 
.95 
.16 
.16 
.16 
.20 
.16 
.16 

1.00 
1.15 
1.35 

.55 

.30 

.50 

.20 

.15 

.50 

.20 

.40 

.50 

.30 

N.J. residents add 5% sales tax, 
All orders add $1.00 Postage $1.50 Canada 
minimum order $5.00 

JAPANESE TRANSISTORS 
2SA484 
2SA495 
2SA497 
2SA634 
2SA636 
2SA673 
2SA678 
2SA682 
2SA683 
2SA699 
2SA699A 
2SA733 
2SA777 
2SB54 
25856 
258186 
248187 
258324 
258370 
25B405 
248415 
258461 
258463 
2S8507 
2SC371 
2SC372 
2SC481 

AN203 
AN208 
AN210 
AN214 
AN241 
AN315 
BA511 
BA521 
HA1202 
HA1306W 
HA1308 
HA1322 
LA1201 
LA4031 P 
LA4032P 

3.00 
1.65 
1.00 
1.25 
1.25 
.85 
.75 
.85 
.90 

1.30 
1.45 

.65 

.90 

.70 

.70 

.60 

.60 
1.00 

.65 

.85 

.85 
1.25 
1.65 

.90 

.70 

.70 
1.85 

3.75 
4.75 
3.10 
4.90 
3.20 
3.50 
3.50 
3.95 
3.10 
5.20 
4.50 
5.20 
4.25 
3.50 
4.50 

2SC482 1.75 2SC1226A 1.25 
2SC495 1.10 2SC1237 4.50 
2SC517 4.25 2SC1239 4.00 
2SC634A .65 2SC1306 4.75 
2SC710 .70 2SC1307 5.75 
2SC711 .70 2SC1377 5.50 
2SC735 .70 2SC1383 .75 
2SC756 3.00 2SC1448 1.25 
2SC778 4.00 2SC1449 1.30 
2SC781 3.00 2SC1678 5.50 
2SC789 1.00 2SC1728 2.15 
2SC798 3.10 2SC1760 2.15 
2SC799 4.25 2SC1816 4,50 
2SC1000 .65 2SC1908 .70 
2SC1013 1.50 2SC1909 4.75 
2SC1014 1.50 25C1957 1.50 
2SC1017 1.50 2SC1973 1.50 
2SC1018 1.50 2SC1975 4.90 
2SC1061 1.65 2SC2028 1.10 
2SC1079 3.75 2SC2029 4.75 
2SC1096 1.20 2SC2091 1.10 
2SC1098 1.15 2SC2092 4.75 
2SC1115 2.75 2SD72 1.00 
2SC1170 4.00 2SD77 1.00 
2SC1172 4.00 2SD88 1.50 
2SC1173 .95 2SD92 1.50 
2SC1209 .75 2SD118 3.25 

JAPANESE CIRCUITS 
LA4051P 4.65 TA7045M 3.50 
LA4400FS 3.80 TA7055P 5.50 
LA4400FR 3.80 TA7060P 1.85 
LD3120 3.10 TA7061P 2.25 
M5115PR 4.80 TA7063P 2.25 
PLLO1A 13.50 TA7075P 4.90 
PLLO2A 12.00 TA7089P 2.90 
PLLO2A-G 12.00 TA7120P 2.20 
SG613 5.40 TA7150P 4.55 
STK011 10.50 TA7153P 6.90 
STK015 6.50 TA7203P 7.00 
STK032 14.20 TA7204P 6.50 
STK050 24.50 TA7205P 6.50 
STK056 11.35 UPC16C 2.50 
STK415 8.50 UPC20C 5.00 

2SD170 2.00 
250180 2.75 
2SD188 .95 

2SD234 1.00 
2SD235 1.00 
2SD291 .85 

3.00 MPS 1.25 
MPS8001 1.25 
MPSUO2 .50 
MPSU31 4.00 
SK3048 3.25 
SK3049 4.75 
SK3054 1.25 
2SK19 1.75 
2SK30A 1.00 
2SK33 1.20 
2SK41 1.75 
3SK22Y 2.75 
3SK40 2.75 
3SK45 2.75 
3SK49 2.75 
4004 3.00 
4005 3.00 
40081 1.50 
40082 3.00 

UH1C004 9.00 
UPC41C 3.95 
UPC563H2 8.00 
UPC566H 2.25 
UPC575C 4.10 
UPC595C 3.60 
UPC1001H2 5.15 
UPC1008C 6.00 
UPC1020H 5.50 
UPC1025H 5.50 
UPC1156H 6.50 
UPD277C 4.50 
UPD857C 19.00 
UPD858C 13.00 
UPD861C 22.00 

PARTIAL LISTING - WRITE FOR FREE CATALOG 

NEW-TONE 

ELECTRONICS 
PO Box 1738A Bloomfield, N.J. 07003 

Phone (201) 748-6171, 6172, 6173 

CIRCLE 45 ON FREE INFORMATION CARD 
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Watch for our supermarket bargains each month! 

FEATURING THE BARGAINS OF THE MONTH!!!! 

RCA High quality 
"POCKET " VOM 

1000 ohms per volt 
Model WV- 539A. Featur,.- 
1 S precision, 
diode protected 

movement, 

burnout. Measures DC volts 
0 -15 -150 -1000: AC volts 
0- 15- 150-1000: DC current 
0- 150mn: resistance X1000. 
Sensitivity 1000 ohms /volt 
AC -DC. uses pentite cell. 
not included. Size 220 x 
31+2 x 1 s's ". Wt. 5 ozs, 
CM. No. 10R3921 

$5.50 TV GAME 
F11- JOY STICK 
For V ecomputer games, 
and quadrophonic balanc- 
ing! 11/2 x 11/2 x 1". With 

handle, Wt. 0 o s 
Cat. NolOR3808 

Includes four 100K pots 

NOISE- CANCELLING Cuts noise of machinery, 
highway, for clear trans- 

CB -HAM misa;onl 

't MIKE Fitsywh'eaIly all rigs. 

Lo-impedance. freq. asp: 
00 Hz. With 6' 

coiled cord. Includes in 
strutti m,s for 100's of CBs, 
Wt. 20 o+.s. No. 1063902 ( $6.66 

EECO 10- POSITION BCD 
THUMBWHEEL SWITCH 

1 -2 -1 -x BCD encoding' 
Positions labeled 0 -7, F, L. 3 tor 
tF coded for S, L coded for $4. 
!II. 55í15e numerals r 

Nark Li nrk background. l:ecnx0fl 
1'4 

Cat. No. 10R3846 

GE NI -CAD POWER PAKS 
AA aide cells, Ranged in 

r s ies 1.25V each cell. Re- 
chargeable! Wt. 2 oz. per 
cell. No. Cells Volts Sale 

-. 10R3688 2 2.5 $2.50 
1063699 3 3.75 3.50 U1 1063690 4 S. 4.50 

P©IX PAKS 
ELECTRONIC SUPERMARKET DISCOUNT 

® IS THE 
WORLD' 
LARGES 

OCT. 77 RADIO ELECTRON ICS SPECIALE 

QUAD AM -FM -9M l'oe 

TUNER ,AMP BUILT -IN QUAD NUJ 
STEREO TAPE PLAYER 

noes oto 

III 

E/ephonk 

Cat. No. 10R3971 

I his 
Month 
Only... 

Reg. $79.95 at Poly links 
5 watts per channel x 
4 RMS, 20W total. 
Psychedelic panel 
lighting effect. 
Brushed aluminum 
Streamlined styling. 

bTlr 2 
and 4 

®T-._ Npkrs. 
,,.. 

The finest unit we've ever offered. The "SYMPHONY" 
plays quad S -track tapes in full dimension quad. Al,. 
features Matrix -Quad. derives quad sound (corn .stereo 
records. tapes and FM.I36" phono input cables and has 
outputs for 4 speakers, jacks for "Quad tape- output ". 
and terminals for external FM antenna, Fits easily 
into lull, console, or cabinet of your on design. 

I FM stereo ;0,'1or. Pushbutton witches select stereo, 
matrix. 4O discrete, power On /Off. Bass and treble 
slide control. Additional multifunction w'itch select. 
AM, FM, FM -5íP )i, phono. tape: blurs panel fights 
indicate the. fan- Master slide volume control 
with individual balan 

e 

controls for each channel 
Output jacks for quad headphones. Tape deck panel 
light indicate. when .a quad tape i. 

n e 

s rted. Other 
lamps indicate the track being played. 115 VAC. 
Sire: 22 x S x fl' sleep. M't. 0 Ibn. 

1oa l 
VAC 

ed motor 
tan. 

Slides easily 
into modulare 
cabinet. ,. 

POLY PAKS r RAMS"2102 -1 PRICES 
rw m top U.S.A. mak- O 

Tested for 500 nsec. 
speed. Cat. No. lOR3548 FOR .9.95 

J. C. PENNEY'S 

S -L4ì( h 
TAPE 

TRANSPORT 

o 

Shielded 
11 Preamp 

Excellent replacement 
design own quality 
tape system! Automatic or 
manual track selection with 
program indicator lights. 
Player .shuts off automat- 
ically when tape 

m 

v-ed. Built -in low-distor- 
tion 

tiion.reamp 
and wows ;rev. 

cum land a oil mat 
shies. Requires external 
power stmpl With instrut'- 

12 tin s Size 0 x ri x 3 
5514 Ins. Cat. No. 3010 

Your choice $ 8 88 e 
newt Easy t assemble! 
Uses 1,711I.1 IK li volt - 

regulator. Itet,'r.,. I mi- 
for a negative Rif. HO 2 
for power III \t tl 

1 -AMPS 
El 

b cwt 11 

regulator. ,. 
REGULATED '' 11..1 1H tg 

to 
at. No. Volts 

OWER SUPPLY 2 for 0 IOR3854 Iz 
In 5 -12 -15 volts! $15.95 10R3858 IS 

BARREL KIT #203 
CALCULATOR 
KEYBOARDS 
10 for $1.9 
It's true! 20 -key. .1 func- 
tion keyboards at ridicu- 
lous give -away. WI, 12 ozs 
Cat. No. 10R3524 

$4.95 
DUAL 6 -WATT 
STEREO AMP 

I M :t for .551-FM',, 
plionos, tape 

e 

r l- & 
'. Is x 2 RMS 

ohms. into s 5'1 TitI1 5'.O 
!1O rib type, 75 dh channel 
separation. Supply In-A5- 
511c. With specs. 2 for 
Cat. No. 1063447 $9 

TEST 'I:11 Y71'RSHLI' 

EXCLUSI 1// 
GUARANTEED 
50% YIELD ON % 

lade 
UNTESTED 

#244 
ROBer BARRE 
1702A - area 

C "n LKS 
BARREL KIT 7253 BARREL KIT #200 ' ' #BARREL KIT 
,LINE CORDS /15.D....0 4 DIGIT READOUT / /t1 ñ 

S for 
$1.98,tß= 

ton's 1 AC u 
-duty. 6-ft ylo 

gage. White vinyl in 

Linn 
Cat. No. 10R384 OM 

MODULES 
, 5 for $1.98; 

Barrels and barrels ana' no 
tile- 

time to test. Calculator and 
W't. X 4,,, ,,ch ;p.s beneath epoxy 

3 nn hark, ,tt. f oe.10R3515 

BARREL KIT #205 , 
MINI BLOCK 
CAPACITORS 

50 for,$1.98 
l 'ehe lievable! Wort, $50. 
High precision nahmini 
cops for all eppltcotions. 
557, 3 ozs. No. 10133528 

BARREL KIT #201 
eV INDICATORS 
w /leads 
15 for $1.98 
Test lamp manufacturer 
dumps inventory! Worth 
69C . Like grain -o- wheat. 
Cat. No. 10R3526 hobby 

BARREL KIT _194 
10 AMP INLINE 
BRIDGES $1,98-/ 
20 for $1.98 Includes resistors. 
Factory dumped in barrels-. diodes. IC's. for PC work 
We can't tent 'em, but for s 1 t1 nn Pt' hoards Dumpy.. 
the price you can't go into barrel. by fani,ii 
wrong. Hobby. Wt. t 8 n 100 Er n anal. W't I 

Cat. No. 10R3475 
rs 

Cat. Not 10R3401 

NVMS II{ 
3 for $1.9 7 ' '. J 
/lobby fallouts of the fa- I 

Hfl - cable program- t\F tunas 
mahle ROM, 20]X bit. nee. 
Cat. No. 1063729 

ÀIOTHERBOARL 
EDGE CONNECT 

t 11 \!' 

$3.95 
The "Satellite 

106 pins (53 e 
c Use with IMSAI 4 l[:- 

0.126" ein ctra, g< ICE 
Va" wire wrap len..0 
ends, fit wide EC l 
8 s,Cat. No. 10538 

3R 
le), 

AIR! 
ed 

pen 
ds, 

17 

TRW 900 MHz ! 

POWER TRANSI S1' 
2 far nu 

5! CB'ers, Ha n 
$9, te! Replaces y 

mitten driver ant 
tt 

s 

transistors. 70 -1: a 

Two emitter lead 
. 

25V. Hfe (betel ID. 
max 1.25 amps. ( No. 10R3942 $ 

We 
the 

St 

Type Sala 

L SN7400 50.14 
5N7401 .14 
5N7403 .14 
5N7404 .17 
557405 .18 
557406 .19 
5N4707 .24 
557410 .14 
557411 .19 
557413 .39 

'1557414 .61 
C 557416 .24 
.7 557417 .24 

5N7420 .14 
C 557423 .26 

- 557427 .26 
O 55743 .14 
J 557432 .24 
7 557437 .24 

557438 .24 
= 557440 .14 
,=, 557441 .79 
05N7442 .49 
[ 5N7443 .81 

5N7444 .61 
_ 557445 .69 
= 557447 .69 ., 557450 .14 

557451 .14 
557453 .14 

:15N7454 .14 
0 557455 .14 

BUY 
15p/o C'F i. BU 25% CF have ]00 

Y 

IceSt.- oNer by Cat. No. 10P 8 
E, 557460 ] 557462 
C 5N7464 
C 557465 
(-1557470 

5147471 
] 514'/472 

557473 
5N7474 
ñ557475 
557476 
557478 

Di 557480 
557482 

C 557483 
557485 

E 557486 ] 557488 
1 557490 

557491 
557452 
557493 
557494 .69 

C 557495 .69 
557496 .69 

n5N7498 .69 
5574107 .29 
5574112 .19 

C SN74113 1 

C SN74114 .1 

5574121 .31 
5574123 .49 

E 5574125 .39 
^ 51474126 .39 
r15574132 .83 
0 5574140 1.00 

.20 4 Tyr p 
.14 '7 557416i .14 5147415 
.28 :] SN7416a 
69 5574151t 
.26 n 5574154 
.31 [15N74155 
31 5574156 

. 

,48 5574157 
.33 SN74150 
.79 C5N7416i 
.33 C 5147419 
.59 C5N741 - 

.69 C 557419- 

.88 C 5X7415+ 

.29 C 557417 r 

2.95 C SN74174 
.69 557417. 
.63 557417d 
.45 5574174 
.45 C SN74194. 

C 5N7418Z 
C 557413.1 
C 5N7419 

557419,1 
557419 G 

5574192 
5574195 
557419.6 
557419^ 
5N7419'e 
5N7410a 
5574.5. 
5N74#96 
5574:89 

BARREL KIT #264 I BARREL KIT (22 
PRE- CUT'N'TINNED IC SOCKETS C. 
HOOKUP WIRE 

8$ 

for IIL 
2001en14th54s1.98 íe98 Breadboarders note. #22 hoÉ 

Precut into 4" la X" 
unloads! F. 

lengths. Asst, color plastic 18 -pan. 13tre jackets. Wt. 12 Co. 200 
(t. apprax. No. 10R3959 lo- profile. No. iwzge 

B ARREL KIT #236 BARREL KIT 822E 
SHIELDED CABLE SOUND TRIGGER! 

4o- $1.98 
For mikes, stereo.: 1 -cond. 
plus shield, 22 ga, vinyl 
jacket. Wt, 1 lb. 
Cat. No. 1063577 

3for 
$1.98 

hand cla se,ïeil o. 
tal mike amplifier 
SCR. 

ozs 
for ala tia 

C. . No. 1f11C 

HF 
OR 
take 

ugpet 

Irceo 
S. Ic 

95 

51 

.92 

.89 
1.25 
.63 
.99 
.78 
.68 
.64 
.89 
.87 
.87 
,95 
95 

:.15 
1,19 

.93 

.88 

.77 
1.49 

.69 
1.95 

:69 
1,15 
.99 
.83 
.83 
.83 
.75 
,75 

1.69 
5.50 
1,39 
4.25 
4,25 

"'I-. I 

i -pin, 
tail, 

21 

t:ñ 

ggers 

úcl s 

BARREL KIT -188 BARREL KIT 0184 
400 PARTS WATT METAL FIL 

150 for 
$1.98 

BARREL KIT #161 
'POP' PLASTIC 
TRANSISTORS 
25 for $1. 

': 1.,111 t r maker dump. 
253!111 S With 
253,00's of 150'i mate- 
rial. 

. e 

ial. TO -u2. l'r,- !armait 
Cat. No. 10R3343 
BARREL KIT #109 
TERMINAL STRIPS 
100 for $1.98 
Wide asst. of terminal strip 
connectors,. from I contact 

p. Strip manufacturers 
barrel dump i' your gain. 
Wt. 1 lb.Cat.No1OR3136 ¡p 

BARREL KIT #83 
LM -340T VOLTAGE 
REGULATORS 
15 for $1.98 
Factory rejects, hobby, o,- 
metic rejects Mn, include 
5 , 6 , 1 2 . 15, 1 X or 24 
volts, TO -220 power tab. 
Wt. 4 ozs. Cat 1OR 2635 
BARREL KIT $31 
METALLIC -Fall 
RESISTORS -1/ 
100 for $1.98 

Made tly by Corning 
the finest resistor de. 
Mostly swatters. 1% t 
5% tul. & aerbarrel of 

lues. Cat N, 10R 

BARREL KIT #160 BARREL KIT #138 
HOBBY VOLTAGE PANEL SWITCHES 
REGULATORS 30 for 
10 for $1.98 $1.98 9 ozs. ' LM-309K TO -3 barreled, Ill you heur , I OAK? ,tn- 
hut by the pound, but w9,n tither o,,,,, maker barreue- 

' . to thecpy 'em? Your all types n1 r les elee- 
gaint. Wt. 20 s. 10R3330 Irir, .1,le., etc. r10R3266 

BARREL KIT #104 
SLIDE VOLUME 
CONTROLS 

10 for 
$1.98 

.Eat. No.10R 3057 

BARREL KIT #71 
CAPACITOR SPECIAI 
100 pes. 

$1.98 
mi m Nods, plastics, 
100amics, etc Nifty 
100 %good Cas.NO í0, R2738 

BARREL KIT #101 
RESISTOR SPECIAL 
200 for 
$1.98 - -1VIL.'" 

Includes: l's, 1 /a. 'it 1. 2- 
Spatters, carbon. 8 o s. 
100^, good. 101/13054 

BARREL KIT #128 
MINI -DIP IC'S 

100 for $1.98 1 

741's, LM380, 703. 5617. 
555, who knows? Facture 
mixed. you test. Untested 
and hobby. Wt. 1 Ih. 
Cat No. 10R3245 

P C 
PHOTO ELECTRIC 

#99 

CELLS 
10 for $1.98 
Asst. GE types, CDS types. 
Mixed by factory. Big job 
for us to separate. 10015 
good. Cal.No. 1OR 3052 

100% metal film resis- 
tors. Long leads. 1063413 

BARREL KIT #127 
AXIAL ELECTROS 
40 for 
$1.98 

AS,t. capacities and 
voltages. Cat. No.10R 3227 

BARREL KIT :182 
JUMBO RED LEDS 
15 for $1.98 
100E material, user can- 
cellation from s factory 
dumps, 3V 10 mils. For 
100's of projects, red lens. 
Cat. No.10R3369 

B ARREL KIT 7126 
UPRIGHT ELECTROS 
40 for 
$1.98 

1mf to 300mf in mixture 
of vallages. 100% marked 
n gond. 10R 3226 

BARREL KIT #1.42 
MINI TRIM PO ''S 
30 for 1qt 

$1.98 
Asst. values 100 4 
What a buy. Snap. 

W. Wt. 6 in 19 
BARREL KIT #111 
MOLEX 1000 
SOCKETS g,uo! i 
150 for cat.PIO. 
$1.98 1063 44 

Calculator make- ,_ 
gut a zillion of ' 

BARREL KIT #93 BARREL KIT #875 
HALF WATTERS NAT. IC BONANZA! 

200 for $1.98 100 for $1.98 
Robby and untested. factory 

Resistor factory tried to mixed in barrels. Lineers, 
tool ,s by tnixtng 100'; 7400's. ROMS, DTL'S, reg- 
colorcoded resistors in ¡Mere. clock and calculator 

chips barrel. But value is there. chips nd more Wt. 12 ozs 
4 oz10R3046 Untested Cat. No, 10172860 

BARREL KIT #88 
2 WATTERS 
100 for 
$1.98 1°% god. 

Suppliers throw 'em in the 
barrel. It's a lí'1 gold mine. 
All marked Cat.No.10R2735 

BARREL KIT #81 
POLYSTYRENE CAPS 

for 
$1.98 

Finest Cabo made. As a am 

w 

- 
ble bought 10 barrels 
front factory, mixed values: 
ell good. Cat.NO.10R2729 

BARREL KIT 058 
SLIDE SWITCHES 

30 for $1.98 
All shapes. sizes, sent, clout, 

. Tremen- 
dous esshop euh for 100's of 

Itching projects. 
Cat.No.1OR 2726100 %good 

BARREL KIT #14 
PRECISION 
RESISTOR - 
200 for 
$1.98 

Marked and unmarked t/ . 

t /2. 2 'atta,No 1OR 2428 

BARREL KIT #3b 
PREFORMED 
RESISTORS 
200 for 1.98 
We got barrel- .I and 

for pc use. 
IOU. v.t 100 L" a oo,, 

No.10R2608100%t goo. 

BARREL KIT #7 
VOLUME 
CONTROL f 
30 for 
51.98 16áp good 
Singles. duals, variety f 
value,, styles, hag ones - 
small ones. Cat. 10R 2421 

BARREL KIT #27 
PREFORMED DISCS 
150 for moo) 

$1.98 

B ARREL KIT #28 BARREL KIT #24 
PLASTIC TRANSISTORS HIGH VOLTAGE 

100 for RECTIFIERS 

$1.98 200 for 
lli -Fi mfr's shelf Inventory Untested and hobby transis - 

but he dumped m bar- ;tors, TO -92 (TO -18), st. 
Is. Preformed, for PC use. 2N numbers, asst. manufac- 

Mixed values toollOR 160 , hirers. 55't. X ozs.1OR2604 

BARREL KIT # 14:091.- lM 
1N148/91 
SWITCHING DIODES 
100 for $1, 98 

Ludes at these braces! 
Cat.No.10R2418 Untested., 

$1.98 
u 2.11011 

l leads. 
Cat. No. 1082602 

BARREL KIT #1 
SN7400 DIP IC'S 
75 for $1.98 
Marked 14 and 16 pin dips, 
may 

I 

include gates, flip- 
flops, registers, counters, 
who kno ? Untested, hob- 
by. Wt. 14 ro.S. í0R 2415 

BARREL KIT #40 
HOBBY PNP POWER 
TRANSISTORS 
15 for $1.98 
Popular germanium and sili- 
con TO -3's, factory ff- 
pec" and fallouts. 100 % 

hobby no opens, no shorts/ 
Wt 16 ozs. 10112618 

BARREL KIT .720 
LONG LEAD DISCS 

100 for 
$1.98 

.ah... Prm, 
marked old,. Long lead.-, 
Cat. 10R2598 10R2591100% Flom 

Terms: Add postage Rated: net 30 
Phone : Wakefield, Mass. (617) 245 -3829 
Retail: 16 -18 Del Carmine St., Wakefield, 

POLY PAKS 

BARREL KIT _f 
HOBBY LEDS 

40 for $1.9f 
WOW! Top U.'i 
dumps discretea 
Hobby d unto. a 

ale yield 50% 09 
Wt. 4 .. Cat. Nc 1.r 

13345 

BARREL KIT #: e 
HOBBY NPN P3.5 
TRANSISTORS 8' 

15 for $1.985 
Factory fallouts ass 
spec" TO -3 power 
hobby, n pens, 
Wt. 1 Ib.Cat No,144 

SA 

BARREL KIT # ..it 
DIPPED MYLA:rI 
60 for $1.911 
Finest c paci, e 

shiny finish, Im:u 
ry dumping 'env 
Cat.Nt10R2597 t' 

T 
Send for F /AE 

Fall- Wintef CATM 

BE PHCio P.O. BOX 942R LYNNFIELD, MA. 01940 

CIRCLE 27 ON FREE INFORMATION CARD 

MINIMUM ORDER - $6.00 

CCCC 

4.0 

fa 
relsr 

;2859., 
e11 

ER 

Ja % 
2617 

good 

OG 

D 
rl 

o 

o 
co 
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1141 \causa. MIN IMI,M ORDER $10. \ rip In 10 minds. 

COI'Sl'I('. u.1,1 PLk.ft BY Nf1VAllIN 
, .,.,o 

This originate ooh 
Dopier was manul'arlurcvl- 

for in T.1 data 

ï l 
'I "G 

use 725 

terminal. It is compatible with Bell 103 and 113 
data sets or the equivalent. The coupler operates 
asynchronously to a ma speed of 300 baud 
M the full s r half duplex mode. All signal out- 
puts are compatible with lTi.. l'ranxmit freq. is 
I27nhz. for ark and I1170hz. for space. Reevire 
Frey. is 222, hz. for mark and 2025hz. for space. 
Unit requires r12 yule and v.5 volts for operation. 
Complete with acheinatic and all pertinent information 
fully recondition d, calibrated and guaranteed. 

RS232 to l'TI. to RS232 lùnverter Kit 
P.C. Board and Schematic only $4.511 
Ibusplete kit with components $6.50 

PITTNIAN 12 5'DC MOTOR 51.95 ea. 

1 the Pittman nuns on as low ar 
- - A vmlls, rated 12 volts 2.5(1 ma. 2.8 in. 

,V/ Or. torque at 510M) RPM 1 I /11" die. 
by 2' long with 0.1IH" shaft, 

111 for SI 5. New and uaranterd. 

10h LINEAR POT AO "' 
s' v IYs" sluff x 

6'2" POWER LORI'S 
I Aia. base 

NI. OR WI11'fF. 
$.75 each 

I(1 for $4s9í 
IO FOR ONLY $2.9.5 

ARNOLD CORE 
135 MH per 1000 turns. 
1" ID x 1 7/8" OD nn a. 

3/4" THK. pin $35-2 
$1.50 ea. 100 for $98.00 

SPECIAL' 

1000/339.95 

STANDARDS KIT 
An assortment of precision 
components for calibration 
of test equipment. 
Kit includes (10) assorted 1% 
eapacitora, (10) snorted 0.01% 
resistors, and (1) temperature 
compensated tener reference 

diode. ONLY $6.95 

MOLEX IC. PINS 
100 fur 1.98 
I000 for 56.95 

- 
_ 
_-r 

NF:- 2H /43C NEON 
IOU for $4.9,i 
1000 for f.39.95 

Q MINI KIT 
\ $3.95 

60HZ CRYSTAL TIME BASE 
Spacial offer on mini kit 
includes 3579.545H2n crystal 
and MM5369 with schematic 

BISMUTH ALLOY 

Molls in Boiling Water 
4 , ingot 5.3.95 
I lb. ingot 59.95 

FIIN TO PLAY WITH 

P.C. BOARD MATERIAL 
'1/16" glass epoxy copper 
clad. 1 oz. 2.ridad or 
2 oz. 1 sided. z 

10 100 
3 "x6" 2.50 19.95 
S "o7" 4.00 29.95 
6 "x6" 4.00 29.95 
4 "12" 5.00 39.95 

contact Ace for quotes 
on custom sizes. 

3°p5r 
',log To PN ) 

El" CH ATERIAL 
Are makes it easy with 
etch powder. Etch 

to your own specifications. 
EP 1 makes 1 yt....51 .50 
EP-2 makes 1 ga1...83.50 

with instructions) 

IIF.AT SHRINK TUBING ASST. 25/6" lengths varé,un 
sizes and colors $2.95 

'TEFLON 'l'l'HINC ASST. 25/6" lengths various sizes 
and colors R1.93 

I% PRECISION RESISTOR ASST. 200 FOR $4.95 
Arst. contains . balanced inventor,. 

/ENER DIODE IN752 5.6V 4/X)mW 11X7 for $5.95 
1000 for $49.95 

'r, LB. MIXED ELECTRONIC HARDWARE. ..... ...$1.IX1 

COMPUTER GRADE CAPS HEWLETT PACKARD 
32D COMPULYTIC 

5900MFD 6OVDC 10/312.50 7730 .3" char. RED 

36D COMPULYTIC common anode. 

5000MFD -30VDC 10/09.00 
57.50 ea. 4/55.95 

MINI TOUCH 
ER -21623 

Only IA /16x2 
I_, 2 3 

4 5 6 

7 e 9 

* 0 11 

=54.95 with 

TONE PAD YNAR Wire Wrap Wire 
BY CHOMERICS Solid silver plated 30AWG 

-1/16x5/32" Blue. Red, Yellow, Black, 
above panel. Green, or White. 
Format features 100' Spool $2.50 
Elastomer con- 500' Spool 55.95 
tarts and simple 1000' Spool $9.95 
concealed mounts 

26AWG Red or Black Bubble snap-actior 
500' Spool 57.95 

"dattaps 1000' Spool 512.50 

KHS17D11 4PDT 3 amp hero. sealed 
ItP &B 24V RELAY 

Pulled from new equipment $.98/ea. 

'fhermallny p/n6OU8 
pkHEAT SINk 

IJ, il for flat power 
desires. 1 "wX l -1 /8 "h 
S.25 a 10/S1.98 

HIGH POWER 
RECTIFIER 
Vero H407 
6000v 755m, 

52.50 ea. 

WIIII.F. THEY LAST ! 

MOTOROLA MC1406L 6.81T D/A CONVERTER 
$2.95 E.ACli Ill FOR $20.00 

INFRARED SENSOR PAIR 

1 ea, Infrared LED 
i ee. Infrared O. tor' 

$1.00/sat -/ 

4 re 
LITTLE VINYL FEET 
selfsticking square or 
round feet. 1/2 "x3 /16 "H. 
Sheet of 50 $1.00 

IrAA l,*NWRITE FOR F.F. CAT ALOGk**Ara**a 

688.8114 

A EELECTRONIC(7S3) PARTS 5401) Mitchelldale 0.8 
Houston, Texas 77092 

TERMS: Include cheek or money order. NO C01). 
Texas residents add 5 %. Canada and Mexico add 

52.511. Olerne.. r cnfoie. add 35.011 for surface , 
We pay posl- 

CIRCLE 70 ON FREE INFORMATION CARD 

ADVERTISING INDEX 
RADIO -ELECTRONICS does not assume 
any responsibility for errors that may 
appear in the index below. 

Free Information Number Page 

13 AP Products 24 

Acoustic Fiber Sound Systems 32 

Advance Electronics 87,96,102,107 
88 Advanced Computer Products 88 

35 Allison 86 
3 American Technology 71 

86 Avanti Research Cover IV 
77 B& K -Div. of Dynascan 81 

Burstein -Applebee 104 
74 Chemtronics 100 

CIE -Cleveland Institute of Electronics ... 18 -21 
68 Communication Electronics 23 

28 Continental Specialties 34 
CREI -Div. of McGraw -Hill Continuing 

Education 56 -59 
47 CC & SS 95 

Digital Concepts 101 

19 

51 

58 

44 

31 

6 

21 

17 

5,8 

81 

100 

7 

39 

14 

59 

4 

90 

32 

75 

ECD Cover 1I 

E& L Instruments 89 

Edmund Scientific 83 

EICO 90,91 
Electronics Book Club 25 

Electronics Book Service 15 

EMC -Electronic Measurements IOI 
Enterprise Development 104 
Fidelity Sound 96 
Fluke 13 

Grantham College of Engineering 105 
GTE -Sylvania -Consumer Renewal 27 

Heath 28 -31 

Hickok Electrical Instruments 26 

Hobbi House 
Indiana Home Study 
International Crystal 
James Electronics 
JFD Electronics 
JMJ Technical Products 
JS &A 

38 Leader 
56 McGraw -Hill 
40 MTI 
10 Mountain West Alarm Supply 
16 National Camera Supply 

National Radio Institute (NRI) -Div. of Mc- 
Graw -Hill Continuing Education Center 

94 

86 

103 

Cover Ill 
78 

93 

84 

33 

77 

82 

14 

8 -11 

National Technical Schools 46 -49 
85 NESDA 96 
79 OK Machine & Tool 80 
87 Oneida Electronics 106 

83 PAIA 99 

66 Platt Luggage 102 

1,2 Professional Aids 75 

73 Projectapix 93 

Radio Shack 5 

RCA -Distributor and Special Products 
74A- 74B,82- 83,90 -91,95 

52 Rye Industries 75 

H.W. Sams 97 

43 Sansui 7 

82 Schober Organ 86 

20 Sencore 16 

61 Shure Brothers 85 

62 Southwest Technical Products 79 

Sinclair Radionics 17 

48 Spacekom 98 

72 Telematic -Div. of UXL 92 

Thordarson Meissner 104 

18 Tri -Star 78 

42 VIZ Mfg. 99 

11 Vaco 2 

80 Vector Electronics 107 

22 Weller- Xcelite Div. of Cooper Industries 22 

54 Wersi Electronics 104 

Free Information Number 

Market Center 

Page 

70 Ace Electronics 114 
78 ADVA Electronics 128 
53 Active Electronics 118 

AMC Sales 110 
ATV Research 118 

69 Babylon Electronics 124 
Karel Barta 108 

41 Brooks Radio & TV 120 
Burdex Security 110 
CFR Associates 108 
Command Productions 110 
Cooks Institute 110 
Dage Scientific Instruments 108 

29 Delta Electronics 130 
Devtronix Organ Products 108 

63 Digi -Key 127 
23 EDI 108 
30 Etco Electronics 117 
76 E.T.I 130 

Fair Radio 110 
46 Fordham Radio Supply 128 

34 Formula International 121 

26 Godbout Electronics 112 
Information Unlimited 112 
Interfab 112 

33 International Electronics 125 
24,25 James Electronics 122,123 

Lab Science 110 
Lakeside Industries 128 

60 Lin Corporation 118 
49 Meshna 128 
45 New Tone 112 
71 Olson 124 
37 Optoelectronics 119 
9 Page Digital Electronics 120 
12 Printronix 120 
27 Poly Paks 113 
36 Quest 110 
65 Radio Hut 131 

Radio Shack I I 1 

57 Ramsey Electronics 126 
64 SD Sales 129 
15 JB Saunders 109 
55 Solid State Sales 126 
67 Texas Tuner 112 

MOVING? 

Don't miss a 

single copy of 
Radio -Elec- 
tronlcs. Give 
US: 

Six weeks' no- 
tice 

Your old ad- 
dress and zip 
code 

Your new ad- 
dress and zip 
code 

ATTACH 

LABEL 

HERE 

name (please print) 

address 

city state zip code 

Mall to: Radio- Electronics 
SUBSCRIPTION DEPT., P.O. BOX 2520, 

BOULDER, COLO. 80322 

www.americanradiohistory.com

www.americanradiohistory.com


T C 
ELECTRONICS 

DEK EDUCATIONAL 
ELECTRIC MOTOR KIT 

Follow the instructions and Irom 
bits and pieces of wire and metal, 
it springs to life. The instructions 
teach basic electrical theory. In- 

cludes everything necessary except 
flashlite battery. KT197B. 2 10/$19.95 

49 

MINIATURE THRU -PANEL 
DIAL REDUCTION 
10:1 

RATIO! 
10,000 

AVAILABL 

Imported from England, this min 
reduction drive is ideal for tiny. 
compact gear. 10:1 ratio. 4mm in- 

put bore and output shaft. Mounts 
in 10mm 13/8 "1 dia. hole. Mount- 
ing out provided. HM024B. 

95 
10/$24.95 
100/$199.00 

BASF 7" METAL REELS 

GIANT 22" 
PARABOLIC 
MICROPHONE 
REFLECTOR 

s 95 
10/$36.95 

Brand new 7" precision metal 
reels that make any recorder look 
and perform better. In original 
cartons. Stock up now while they 
last. Only 1500 available. TR273B 

10/$179.00 

Transparent, sound reflective 
plastic "dishes" for construe 
tion of long distance parabol- 
ic microphones and sound pro- 

jectors. Reflector was especi- 

ally designed to provide high 
gain audio capture capability. 
Microphone construction 
Ideas included. MP233B. 

MINIATURE 6 VDC 
REED RELAY 

110 VAC SOLENOID 
WATER VALVE 

Brand new factory surplus - 

as used in dishwashers, etc. 
Great for building automated 
garden watering system, lab 

work, service and industrial 
applications. While they last. 
SU242B. 

General Motors Surplus 
CADILLAC HEADLIGHT 
TURNOFF TIMERS 

U0sol 
SURSPECIALS 

GM 4L2. 0015 -01- 3996297 UCC2181 
Original Cadillac solid state head - 

lite turnoff timers. Brand new with 
schematic and sheet showing ti- 
mer, burglar alarm and automo- 
tive application ideas. Times from 

1 second to 3 minutes HM162B 

"" "` PHILIPS 

a 

95 
10/$29.95 
100/$195.00 

AUTOMOTIVE 
BULBS 

100 asst. /$23.00 
1000 asst. /$199.00 

Obsolete, impossible to find 
types -still in use in many for 
eign countries. Great for anti- 
que cars. All 12.5V, 32CP. 

AI No. 112416000 avail.) BB094B 
B) No. 1327 f6000 avail) B8124B 
C! No. 2336 110,000 :wadi_ 862056 

Only 1%" x 7/16 "" x 3/8 "'H. 
For those mini circuit applications. 
1 amp. contacts. Coil resistance 
600 ohms. Pulls in at 5 -13 ma. 

Drops out at 2 -5 ma. PC board 
mounting. Brand new factory sur- 
plus. R10128 

SOUND TRANSDUCERS 

VISA® 

49 
10/$12.95 

Convert walls, doors, ceilings 
etc. onto speakers. Transforms 
audio into high amplitude vib- 
rations that are transmitted to 
flat surfaces by screw -in trans- 
ducer. A great experimenter 
item. SP118B. 

master charge 
Ta. MIT... 

BRAND NEW - FACTORY SURPLUS - FULL. 

90 DAY ETCO WARRANTY! 
The following types available in quantity for immediate dell 

very. Order now while available as these types will becomo 

impossible to obtain as inventories are depleted in the wo-'d 

markets. 

083 /V R90 2.89 6F6G 5.81 12DL8 1.99 

OD3 /V R 150 1.49 6FY5 .99 12DS7 2.81 

1A5GT 3.61 6G6G .29 12DT8 2.69 

1AD4 1.95 6MK8A 4.12 12EK6 2.19 

1L4 2.69 6N7 .89 12K5 1.49 

1LA6 2.69 6S8GT 1.99 12SF5 .9ç 

1S5 1.95 6SA7 .99 12SJ7 99 

1T4 1.89 6SG7 2.91 12SL7GT 3 01 

2E24 1.95 6SH7 .29 12X4 6E 

2X2 .26 6SJ7 2,79 14S7 6F. 

3Q4 2.29 6SK7 .99 VR21 1C 

3S4 2.39 6T4 1.95 25AX4 2 3E 

5AV8 .49 6X5GT .99 25C5 2 8f 

5AZ4 .99 7A4 .89 45Z3 1 8E 

5807 1.99 7A5 1.39 50DC4 9E 

5CQ8 1.99 7A6 8.50 76 9E 

5J6 .59 7A8 3.99 80 4.6E 

5Y4G 1.29 7AG7 6.21 83V 3.8E 

5Z3 1.49 7AK7 3.92 84/6Z4 1.9E 

6AC7 .59 7C7 6.21 84M 6`- 

6AF3 3.99 7E7 2.38 117Z4 .9`- 

6AF4 4.61 7F8 6.90 WE101L 5.9! 

6AH6 2.19 7GS7 3.61 274A 1.9! 

6AJ5 2.69 7Q7 7.42 401A 2.6! 

6AK5 2.95 7V7 6.39 403B 3.91 

6AK6 2.59 7X6 .99 715B 2,6! 

6AL7GT .99 12AC6 1.99 717 

6AQ6 .99 12AJ7 .95 807 2.6' 

6AS6 2.81 12AL5 1.99 878 t,9- 

6BA4 10.15 12AT7 1.89 1616 

6BA7 2.13 12AU7 1.89 5516 

6805 .99 12AV6 1.99 5678 .7 

68H6 1.69 12AW6 .89 5823 -4 

66J6 .99 12AX7 1.89 5829 .9 
I 

66L8 .99 12BA7 1.89 6080 12.9; 

66R5 3.21 128E6 .99 6360A 8.91 

6BY6 2.19 12BV7 2.19 8008 7'.911 

6CU8 3.95 12BZ7 2.89 8345 1.91 

60N5 .89 12C8 1.98 8458 °-'' 

6EV5 2.89 12CS6 .99 9001 I. 

rtrtif 
SUO948 365/140 uutd a 

ables 
i-7 5P0635 Unusual Philips 6 ", 

800 ohm spkr $1.95 
SU031B 8 ohm radio ear- 
phone 15c 

TR626B Experimental 2 tra- 
ck recording head 39c 

MS1175 Silicon treated re- 
cord cleaning cloth 19e 

BBO33B No. 41 miniature 
21/5V .5A bulb 6c 
100/4.95 - 1000/$39 95 

BA324B NiCad charger for 
4 pencells $4.95 

E PT166B 10 assorted therm- 
Mors $1.99 

PT1676 100 asst. metal film 
capacitors $6.95 
PT1236 100 asst. radio /3TV 

controls $.95 

I\( RED / /ßL /-/ 
ON THE , 
FRITZ 

CALCULATOR 
BLITZ ! 

95 
0i 

24.95 
SU279B 

The tactory says "It doesn't pay to 
repair 'em" so ETCO buys 'em cheap! 
Be smart take 'em apart. Fix them 
if you can, or give 'em to the kids, 
Order now, whi 

rl( LA l!! 
7.S 

OEM's I Manufacturers. 
Distributors Special 

wholesale quantity pc 

ces. Ware listing quanti- 
ty desired for quote 

141 CANADIANS Pi 
Advertised merchandise is available at our Canadian 

stores at the same in U.S.A. 

MONTREAL, QUEBEC EBEC 
I I JUST OFF THE PRESS! 

POINTE CLAIRE, QUEBEC New 64,page paunain packed iii.'rienic parts and surplus catalog. 

TORONTO, ONTARIO (coming soon) 
Thousands of exciting surplus items and hart) to find parts for 

OEM, schools, hobbyist and industry. FREE copy with each order 

from this ad. 

le we have stock. 

n ME ___----- MI M IN 

BUSH 51 oo to: ETCO ELECTRONICS, Dept. OY, 
521 5th Ave., NYC, N.Y. 10017 

1 
We are large quantity buyers of lust NAME 
.hour nything interesting. Write us to- 
day with your listing to ADDRESS 
An Marvin Bimbom ___________I 

"SEE" MUSIC IN FLASHING COLOR, 

The DEKlite 3- CHANNEL, 1200 
WATT COLOR ORGAN KIT! 
400 watts per channel. A unique DEKI 
of quality parts for easy construction of 
your own high powered color organ. Usa 

with home music system, PA or music 
amplifiers. Complete with French, Ent] 

Irsh instructions. KT18513 

I11 NEW SURPLUS CATALOG 

SURPLUS WANTED 

C 0 
ELECTRONICS 

CANADIAN USA 

NIAILORDER MAILORDER 

CENTER CENTER 

183G Hymus Blvd. 521 Fifth Ave., 

Pointe Claire, New Vora, 
Quebec H9R 1E9 N.V. 10017. 

MERCHANDISE SUBJECT TO PRIOR SALE. PRICE 

SUBJECT TO CHANGE WITHOUT NOTICE. 

Full remittance with each order, or BANKAMERICAR 
MASTERCHARGE, VISA or CHARGEX. Acid 10% t 

postage and handling (excess refunded). 

CIRCLE 30 ON FREE INFORMATION CARD 
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QUALITY PARTS 
GUARANTEED 21N1 EASY 

ASSEMBLY 

COMBINED 8 DIGITS 0.5" LED 
250MHz FREQ. COUNTER -31/2 DIGITS 

MULTIMETER 
ICS SOCKETED 

PUSHBUTTON SWITCHES 

METER Section 
Input protected 
11 Meg Impedance 
Auto Polarity 
Overrange and 
Negative sign indicator 
4 Overlapping ranges 
on AC & DC VOLT 
to 1KV & Current 
to 1 Amp. 
5 Ranges on Ohm 
Accuracy: 
± 1% ± 1 Count 

INQUIRE ON OUR 
LINE OF 

DIGITAL CAPACITANCE 
COUNTER & 

FREQ. COUNTERS 

L1N CORP. 

DELUXE CABINET 
COMPLETE INSTRUCTIONS 

Model FCM -8 

I y y 9 9 9 9 9 

10W X3x/2HX9D 

,. 

COUNTER Section 
Input - 1 Meg. Ohm 

Shunted by 3 pFd. 
50 my Sensitivity 

Stability - Crystal 
time base -± 5 ppm 

1Hz Resolution 
to 30 MHz - 10 Hz 

above. 

BANKAMERICARO 

Please Add 
$2.50 Shipping 

Per Unit 
California Residents 
Add 6% Sales Tax 

SUPER VALUE! 
Model 5 21 9.95 

p FCM el per kit 
15311 S. Broadway, Gardena, California 90248 (213) 532 -8809 

CIRCLE 60 ON FREE INFORMATION CARD 

BUILD YOUR OWN TV CAMERA! - Ideal for home & business 
THE ECONOMICAL ANSWER TO HOME MON- 
ITORING OF NURSERIES, ENTRANCES, 
DRIVEWAYS...BUSINESS and INDUSTRIAL 
SURVEILLANCE...ITV...AMATEUR TV PLUS 
HUNDREDS OF OTHER APPLICATIONS. 

AS ASSEMBLED I SOIS.E SOLID- STATE. FWORKSIÓ 
ANY TV SET. OPTIONAL SOUND KIT 578.95. 
PHONE or WRITE for catalog. Dial 402987.3771 

BOX 453 -RE ATV Research DAKOTA CITY, NO 68731 

NEW! Electronics catalog. Rush $1.00. Refund- 
able with first order. HOBBIE -TRONICS, 4950 
Clearwood Way, Sacramento, CA 95841 

TELEPHONE recording equipment and other 
`unusual' electronic devices. Free information. 
GARRISON, Box 128, Kew Gardens, New York, 
11354 

BUILDING? Try our top quality electronic parts in 
your circuits. No CB'S, TV'S, or Ham sets -just 
parts. BRAND X, Rt. 3, Box 223, Ontario, OR 
97914 

CANADA'S best prices for IC'S & semiconduc- 
tors. 1st quality only. Catalog 256. C.M. ELEC- 
TRONICS, P.O. Box 95, Longueuil, Quebec, Can- 
ada J4K -4X8. U.S. inquiries invited. 
RADIO & TV tubes 360 each. One year guaran- 
teed. Plus many unusual electronic bargains. 
Free catalog. CORNELL, 4217 -E University, San 
Diego, Calif. 92105 

C2708: $25.00; C1702A: $5.00; C2107A: $4.50; 
2813, 32wd X 9 -bit FIFO $6.50; CA3130T MOS 
OPAMP: $1.75; NE526 analog voltage compa- 
rator $.65; NE553: $2.10; FIGARO gas sensor: 
$5.95; electroluminescent panel, 115VAC: $.95; 
20 -MHz crystal: $4.50; modular edge connector 
$.15; 24 -pin socket $.40; 8- position DIP switch: 
$2.25; 10- position BCD thumbwheel $1.50; pho- 
toflash, 570 ALF: $.99. ELECTRONIC DISCOUNT 
SALES, 138 N81st Street, Mesa, AZ 85207 

MAKE professional -quality PC boards with silk - screen techniques. Complete step by step infor- mation, $4.95 Postpaid. TERRATRONIC RE- SEARCH, Box 513B, Quincy, IL 62301 

SN7400N 
SN7401N 
SN7402N 
SN7403N 
SN7404N 
SN7405N 
SN7406N 
SN7407N 
SN7408N 
SN7409N 
SN7410N 
SN7411N 
SN7412N 
SN7413N 
SN7414N 
SN74I6N 
SN7417N 
SN7420N 
SN7421N 
SN7422N 
SN7423N 
SN7425N 
SN7426N 
SN7427N 
SN7428N 
SN7430N 
SN7432N 
SN7433N 
SN7437N 
SN7438N 
SN7440N 
SN7442N 
SN7443N 
SN7444N 
SN7445N 
SN7446AN 
SN7447AN 
SN7448N 
SN7450N 
SN7451N 

.12 

.14 

.14 

.14 
.17 
.17 
.25 
.25 
.17 
.17 
.14 
.20 
.21 
.39 
.62 
.24 
.29 
.14 
.20 
.20 
.25 
.25 
.22 
.25 
.28 
.14 
.23 
.30 
.21 

.21 

.I4 

.37 

.68 

.85 

.65 

.70 

.59 

.69 

.14 

.14 

TTL PLASTIC DUAL -IN -LINE I.C. 
SN7453N 
SN7454N 
SN7460N 
SN7470N 
SN7472N 
SN7473N 
SN7474N 
SN7475N 
SN7476N 
SN7480N 
SN7481AN 
SN7482N 
SN7483AN 
SN7484AN 
SN7485N 
SN7486N 
SN7489N 
SN7490AN 
SN7491AN 
SN 7492AN 
SN7493AN 
5N7494N 
SN7495AN 
SN7496N 
SN7497N 
SN 74100N 
SN74104N 
SN74105N 
SN74107N 
SN 74109N 
SN 74110N 
5N74111N 
SN74116N 
SN74120N 
SN74121N 
5N74122N 
SN74123N 
SN74125N 
SN74126N 
SN74128N 

.14 SN74132N .69 SN74186N 7.50 

.14 SN74136N .59 SN74S188AN 1.85 
.14 5N74141N .88 SN74190N 1.04 
.26 SN74142N 3.70 5N74191N 1.04 
.25 SN74143N 3.98 SN74192N .84 
.29 SN74144N 3.98 SN74193N .84 
.28 SN74145N .69 SN 74194N 
.46 SN74147N 1.58 SN74195N 
.30 SN74148N 1.19 SN74196N 
.35 SN74150N .94 SN74197N 
.95 SN74151N .61 SN74198N 
.55 SN74152N 3.45. SN74199N 
.65 SN74153N .61 SN74221N 

1.50 5N74154N .95 SN74246N 
.84 SN74155N .70 SN74247N 
.30 SN74156N .64 SN74248N 

1.85 SN74157N .59 SN74249N 
.43 SN74159N 2.50 SN74251N 
.59 SN74160N 85 SN74259N 
.44 SN74161N .85 SN74265N 
.44 SN74162N .85 SN74273N 
.69 5N74163N .85 SN74276N 
.67 SN74164N .98 SN74278N 
.65 5N74165N .97 SN74279N 

2.50 SN74166N 1.09 SN74283N 
.97 SN74167N 2.75 SN74284N 
.42 SN74170N 1.69 SN74285N 
.42 SN74172N 8.75 SN74290N 
.28 SN74573N 1.24 SN74293N 
.47 SN74174N .94 SN74298N 
.52 SN74175N .84 SN74351N 
.69 SN74176N .77 SN74365N 

1.50 SN74177N .76 SN74366N 
1.40 SN74178N 1.19 SN74367N 
.34 SN74179N 1.49 SN74368N 
.38 SN74180N .67 SN74376N 
.48 SN74181N 1.94 SN74390N 
.40 SN74182N .59 SN74393N 
.40 SN74184N 1.75 SN74426N 
.59 SN74185AN 1.74 SN74490N 

Our new comprehensive 
1977/1978 Catalogue, list- 
ing complete descriptions, 
illustrations and special 
monolithic pricing on over 
10,000 items, is now avail- 
able on request. 

.89 

.54 

.87 

.73 
1.64 
1.64 
1.14 
1.95 
1.70 
1.75 
1.75 
1.05 
1.35 

.85 
1.35 
.75 

1.99 
.57 

1.39 
4.50 
4.50 

.85 

.83 
1.64 
1.92 
.65 
.65 
.65 
.65 
.75 

1.40 
1.40 

.45 
1.90 

CMOS 

CD4000BE .13 
CD400IBE .16 

CD4002BE .16 
CD4006BE .99 

CD4001BE .16 
CD4008BE .80 

CD4009BE .37 

CD4010BE .37 
CD4011BE .16 

CD40128E .16 
CD4013BE .29 
CD40148E .14 
CD4015BE .74 

CD4016BE .29 
CD4017BE .79 
W4018BE .79 
5040196E .38 
CD402013E .84 
CD40218E .89 
CD4022BE .89 
CD402313E .16 
CD4024BE .67 

CD40258E .16 
C04026BE 1.39 
CD4021BE .38 
CD4028BE .74 

CD4029BE .78 
CD4030BE .37 

CD4033BE 1.60 
CD4034BE 2.95 
CD403513E .98 

CD4040BE .99 
CD4041BE .67 

CD4042BE .58 
C04043BE .45 

CD4044BE .45 

CD4046BE 2.45 
CD4047BE 2.45 
CD4049BE .34 

CD4050BE .34 

CD405IBE 89 

CMOS 

CD4052BE I.15 
CD4053BE .89 
CD4055BE 1.29 
CD4060BE '.99 
CD4066BE 

CD4068BE 

CD4069BE 

CD40708E 

CD407lBE 
CD4072BE 

CD40738E 

CD4015BE 

CD4076BE 

CD4078BE 

CD4081BE 

CD4082BE 

C04085BE 

59 

24 

.24 

24 

24 

29 

29 

29 

98 

24 

24 

29 

75 

CD4086BE .75 

CD4502BE 1.15 
CD4507BE .39 
CD4510BE 1.05 
CD451IBE 1.25 
CD4512BE .69 
CD45I4BE 2.50 
CD45I5BE 2.50 
CD45168E .84 

CD4518BE .84 

CD4519BE ,79 

CD45208E ,79 

CD4522BE 1.98 
CD4526BE 1.50 
CD4521BE 1.50 
CD4528BE 1.20 
CD4531BE 1.25 
CD4539BE 1.20 
CD4555BE .75 

CD4556BE .75 
CD4581BE 2.25 
CD4582BE .95 

CD4585BE 1.80 

CMOS 

74C14/40014PC 

74C85/40085PC 
80C91/40097PC 
80C98/40098PC 
74C160/40160PC 
74C161/40161PC 

74C162/40162PC 
74C163/40163PC 
74C174/40174PC 
74C175/40175PC 
74C192/40192PC 
74C193/40193PC 
14C194/40I94PC 
74C195/40195PC 

75 

1.20 

.65 

.65 

1.50 

1.50 

I 50 

1.50 

1.40 

140 
1.50 

1.50 

1.40 

1.40 

TEXAS INSTRUMENTS 

I.C. SOCKETS 
(Low Profile Solder Tail) 

Description 
8 Pin DIL (CB40802) 

14 Pin DIL (C841402) 
16 Pin DIL (C841602) 
18 Pin DIL (C841802) 
20 Pin DIL (C842002) 
22 Pin DIE (C842202) 
24 Pin DIL (C842402) 
28 Pin DIL (C842002) 
40 Pin DIL (C844002) 

Unit 
Price 

15 

18 

.19 

.29 

.35 
.34 
.34 
.45 
.65 

VOLTAGE REGULATORS 
663501AT 3.60 ±56 Dual Tracking Regulator 
0035241 7.25 Switching Regulator Converter 
SG4501T 1.80 ±-15V Dual Tracking Regulator 
RC4194TK 3.95 Variable Dual Tracking Regulator ±357 ±9.55 
RC4195T 2.35 Fixed ±15V Dual Tracking Regulator TO5 
RC4I95TK 3.15 Fixed ±15V Dual Tracking Regulator T066 
7811056C 6.35 5 Amp 5 Volt Positive Regulator T03 
7800 Series 99 Positive Voltage Regulators (Plastic) I amp 
T0-220 / LM340T 5. 6, 8. 12, 15. 18, 24 Volts 
78M00 Series 1.39 Positive Voltage Regulator 1/2 Amp 
10.5 / LM340H 5. 6, 8. 12, 15. 18. 24 Volts 
7800 Series 1.49 Positive Voltage Regulator 1 Amp 
TO.3 / LM340K 5, 6. 8, 12. 15. 18, 24 Volts 
78E00 AWC Series .29 Positive Voltage Regulator 100 MA 
T0.92 2.6. 5. 6.2. 8.2, 12, 15 Volts 
7900 Series 1.25 Negative Voltage Regulator 1 Amp 
T0-220 / LM320T 5. 6, 8, 12, 15. 18, 24 Volts 
19M00 Series 1.35 Negative Voltage Regulator 1/2 Amp 
TOS / LM320H 5. 6, 8. 12, 15, 20, 24 Volts 
7900 Series 1.75 Negative Voltage Regulator 1 Amp 
T0 -3 / LM320K 5, 6. 8, 12. 15, 18, 24 Volts 
78MGT2C 1.20 Dual In Line Adjustable 4 Terminal 

Positive Voltage Regulator 
79MGT2C 1.20 Dual In Line Adjustable 4 Terminal 

Negative Voltage Regulator 
78GU1 TO220 1.45 1 Amp Adjustable Positive Voltage Regulator 
79GÚ1 TO-220 1.25 1 Amp Adjustable Negative Voltage Regulator 
78GKC 10.3 1.80 1 Amp Adjustable Positive Voltage Regulator 
79GKC TO 3 2.10 1 Amp Adlustaoie Negative Voltage Regulator 

AcveBecttonkSoks 
P.O. BOX 1035 FRAMINGHAM, MASSACHUSETTS 01701 Telephone Orders & Enquiries (617) 879-0077 New Catalogue available on request 

NOW IN CANADA 5647 Fiarrtar Bt. 44 Faaken Dr -Unit 25 MINIMUM ORDER $10.00 * ADD $1.00 TO COVER 
2 Locations Montreal, Ousbc RxdeN, Ontario POSTAGE & HANDLING* Canadian customers add 305 Tel. (514) 735-6429 Ted. (416) 8773257 for duty and handling All federal and provincial taxes extra 

CIRCLE 53 ON FREE INFORMATION CARD 

www.americanradiohistory.com

www.americanradiohistory.com


JUMBO DIGIT CLOCK 
A complete Kit (less Cabinet) featu 
six .5" digits, MM5314 IC 1212, 
time, PC Boards, Transformer. 
Cord, Switches and all Parts. Ide 
in Cabinet II 

Kit #5314 -5 '1995 2/' 

NEW LSI TECHNOLOGY 

FREQUENCY COUNTER 

TAKE ADVANT4GE OF THIS NEW STATE -OF- THE -ART COUNTER FEATURING THE 

MANY BENEFI-S OF CUSTOM LSI CIRCUITRY. THIS NEW TECHNOLOGY APPROACH 

TO INSTRUMEIITAT ON YIELDS ENHANCED PERFORMANCE, SMALLER PHYSICAL 

SIZE, DRASTICALLY REDUCED POWER CONSUMPTION [PORTABLE BATTERY 

OPERATION 13 NOW PRACTICAL], DEPENDABILITY, EASY ASSEMBLY AND 

REVOLUTIONARY LOWER PRICING! 

KIT #FC-50C 60 MHZ COUNTER WITH CABINET & P.S 

KIT#PSL -6i0 650 MHZ. PRESCALER [NOT SHOWN] 

MODEL #FC -5OWT 60 MHZ COUNTER WIRED, :T 

MODEL #F. -50/600 WT.. 600 MHZ COUNTER WIRED, TE 

.. 

*119 9COMPLETE!, 
29.95 

& CAL. 165.95 
199.95 

SIZE: 
3" High 
6" Wide 

51/2" Deep 

PLEXIGLAS CABINETS 
Great for Clocks or any LED 
Digital protect. Clear -Red 
Chassis serves as Bezel to 
increase contrast of digital 

ABINET I displays. 

311,6%1 11,5%13 Black, White or 

CABINET III 
Clear Cover 

2W'H,5 "W,41D $6.50 ea 

RED OR GREY PLEXIGLAS FOR DIGITAL BEZELS 

3 "x6 x118 -' 9 C ea F : 

FEATURES AND SPECIFICATIONS: 
DISPLAY: 8 RED LED DIGITS .4" CHARACTER HEIGHT 

GATE TIMES: 1 SECOND AND 1/10 SECOND 
PRESCALER WILL FIT INSIDE COUNTER CABINET 

RESOLUTION: 1 HZ AT 1 SECOND, 10 HZ AT 1/10 SECOND. 

FREQUENCY RANGE: 10 HZ TO 60 MHZ. (65 MHZ TYPICAL). 

SENSITIVITY: 10 MV RMS TO 50 MHZ, 20 MV RMS TO 60 MHZ TfP 
INPUT IMPEDANCE: 1 MEGOHM AND 20 PF. 

[DIODE PROTECTED INPUT FOR OVER VOLTAGE PROTECTION I 

ACCURACY: 1 PPM [ .0001 %1; AFTER CALIBRATION TYPICAL. 

STABILITY: WITHIN 1 PPM PER HOUR AFTER WARM UP [.001% XTAL 

IC PACKAGE COUNT: 8 [ALL SOCKETED] 
INTERNAL POWER SUPPLY: 5 V DC REGULATED. 
INPUT POWER REQUIRED: 8 -12 VDC OR 115 VAC AT 50 /60 HZ. 

POWER CONSUMPTION: 4 WATTS 

KIT BFC -50C IS COMPLETE WITH PREDRILLED CHASSIS ALL HARDWARE AND STEP -BY -STEP INSTRUCT IO',S. 

WIRED & TESTED UNITS ARE CALIBRATED AND GUARANTEED. 

SEE THE WORKS Clock Kit 
Clear Plexiglas Stand 

Big .4" digits 
12or24hr. time 

3 set switches 
Plug transformer 

all parts included 

Plexiglas is 
Pre -cut & drilled 

Kit #850 -4 CP 

Size 6 "H,41h"w,3 "DAssembled 

*23" 2/'45. 52995 

60 HZ. 
XTAL TIME BASE 
Will enable 
Digital Clock Kits 
or Clock- Calendar 
Kits to operate 
from 12V DC. 
1 "x2 "PC Board 
Power Reg: 5 -15V 
(2.5 MA. TYP.) 
Easy 3 wire hookup 
Accuracy: ± 2PPM 

#TB -1 (Adlustable) 

Complete Kit $495 

Wir & Cal $9.95 

13-1"111jj1 1 I_=1"11=I_I 11='_1;;1_FI 11 l l 
KU ORTE- TIME-511002E MON IÌ\11 F,L MORE Ck rQni 

FOR THE BUILDER TI-TAT WANTS THE BEST. FEATURING 12OR24 HOUR TIME - 
29-30-31 DAY CALENDAR. ALARM, SNOOZE AND AUX. TIMER CIRCUITS 

Will alternate time 18 seconds) and date 12 seconds) or may be wired for time or date display only, 

with other functions on demand. Has built -in oscillator for battery back -up. A loud 24 hour alarm 

with a repeatable 10 minute snooze alarm, alarm set & timer set indicators. Includes 110 

VAC /60Hz power pack with cord and top quality components through -out 
KIT -7001B WITH 6 - .5" DIGITS ..539.95 

I 7001C 

KIT - 7001C WITH 4 - .6" DIGITS H 
2 -.3" DIGITS FOR SECONDS ..... 542.95 

KIT - 7001X WITH 6- .'DIGITS ..545.95 

DD 

010'2'qB' 3 1 l 
mol P Y B Ir1y lA 020 KITS ARE COMPLETE (LESS CABINET( root x DISPLAY 

ALL7001 KITS FIT CABINET I AND ACCEPT QUARTZ CRYSTAL TIME BASE KIT p T. -1 

PRINTED CIRCUIT BOARDS for CT-7001 Kits 
sold separately with assembly info. PC Boards are 
drilled Fiberglass, solder plated and screened 
with component layout. 

AUTO BURGLAR 
ALARM KIT 

AN EASY IO ASSEMBLE AND EASY TO INSTALL 
ALARM PROVIDING MANY FEATURES NOT 

NORMALLY FOUND KEYLESS ALARM HAS 

P500,5105 FOR POS F GROUNDING 
SWITCHES OR SENSORS WAL PULSE HORN 

AELAY AT 1HZ RATE OR DRIVE SIREN NIT 

PROVIDES PROGRAMMABLE TIME DELAYS 

FOR EXIT. ENTRY I ALARM PERIOD UNIT 

MOUNTS UNDER DASH REMOTE SWITCH 

CAN BE MOUNTED WHERE DESIRED CMOS 
RELIABILITY RE51515 FALSE ALARMS B 

PROVIDES FOR ULTRA DEPENDABLE ALARM 

DO NOT BE FOOLED BY LOW PRICES THIS IS 

TOP QUALITY COMPLETE KIT ALL PARTS 

INCLUDING DETAILED DRAWINGS AND IN 

STRUCTIONS OR AVAILABLE WIRED AND 
TESTED 

I/ zI 
_ :0:11 

KIT #ALR -1 
$9.95 

#ALR-1WT 
WIRED & 
TESTED 

$19.95 

Specify for 7001 

B, CorX -S 7.95 

VARIABLE REGULATED 
1 AMP 

POWER SUPPLY KIT 
VARIABLE FROM 4 to 10V 

SHORT CIRCUIT PROOF 
723 IC REGULATOR 
2N3055 PASS TRANSISTOR 
CURRENT LIMITING AT 1 Amp 

KIT IS COMPLETE INCLUDING 
DRILLED & SOLDER PLATED 
FIBERGLASS PC BOARD AND 
ALL PARTS (Less TRANS- 
FORMER) KIT BPS -01 $6.95 
TRANSFORMER 24V CT will 
provide 300MA at 12V and 
1 Amp at 5V. S3.50 

SPECIAL PRICING!' 
PRIME - HIGH SPEED RAVI 

21L02-3 
LOW POWER - FACTORY FRESH 

1 -24 $1.75 ea. 100 -199 $1.4:; Ira. 

25 -99 1.60 ea. 200-999 1.39 Ira. 

1000 AND OVER $1.29 as 

JUMBO DIGIT $t 95ea 
CONVERSTION KIT .7 

Convert small digit LED clock to 
.5" displays. Kit includes 6 - L 

Multiplex PC Board & Hook up 

Kit #JD -1CC For Common Cath( 
Kit #JD -1CA For Common Anod 

Lai ' 1 L11_ 

12j28 "a _I "ÜILITc;! 
MODEL 12 VOLT AC or 

$2001 DC POWERED \ 
6JUMBO .4" RED LED'S BEHIND RED FILTER LENS WITH CHROME RIM 

SET TIME FROM FRONT VIA HIDDEN SWITCHES 12/24 -Hr. TIME F(RIEAT 
STYLISH CHARCOAL GRAY CASE OF MOLDED HIGH TEMP. PLASTIC 

BRIDGE POWER INPUT CIRCUITRY - TWO WIRE NO POLARITY H't0: -UP 

OPTIONAL CONNECTION TO BLANK DISPLAY )Use When Key Olt in Car, Et: 

TOP DUALITY PC BOARDS & COMPONENTS - INSTRUCTIONS. 
MOUNTING BRACKET INCLUDED 

KIT 42051 
115 VAC $,2150 

COMPLETE KIT 

mg: 
tr. 

L ne 
1 it 

38. 

20135 

3 OR 
MORE 825" 2' 95 

e8. 
Power Pack , EA. 

EA BAC -1 
mitim 

OR $!15'95 
RE 

ASSEMBLED UNITS WIRED & TESTED 
ORDER #2001 WT [LESS 9V. BATTERY] 
Wired for 12 -Hr. Op. it not otherwise s.ecified. 

8379EA 5 
MORE a. 

R BY ' 

COD ORDERS WELCOME 

OPTOELECTRONICS, I NC ORDERS TO USA & CANADA ADD 5% FOR SHIPPING, 
HANDLING & INSURANCE. ALL OTHERS ADD 10 %. 

BOX 219 HOLLYWOOD, FLA. 33022 ADDITIONAL $1.00 CHARGE FOR ORDERS UNDER 

PHONE [305] 921 -2056 / 921 -4425 
$15.00 - COD FEE 51.00. FLA. RES. ADD 4% STATE 

TAX. 

B.lT NERZCAR 

1: 
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Test Equip. Special Discount Prices ® E/C1 

Leader 
SENCORE 

BLUE LATERAL MAGNET /PURITY RING 1.79 
COLOR DELAY LINE 1.69 
ZENITH STICK RECTIFIER 8103.215 5.95 
ZENITH TRIPLER 8 212.109 3.95 
RCA COLOR POWER TRANSFORMER #26R150 9.95 
2 -COLOR BURST CRYSTALS (3579.545KC) 1.89 
3-COLOR TV RECTIFIERS 6500KV 1.95 
5-DUAL DIODES (Common or Series) 2.49 
3- ZENITH VIDEO AMP. 8121.743 2.00 3- ZENITH VIDEO DRIVER 8121.952 1.29 
TACHOMETER 2t /" SQ. PANEL METER 2.00 
7 TUBE AM FM STEREO AMP. with tubes 9.95 
6-SILICON RECT. 1 Amp. 1000 Piv 1.00 
6- SILICON RECT. 2 Amp 1000 Ply 1.49 
DELUXE PILLOW SPEAKER 2.29 
3-POLARIZED CHEATER CORDS 1.00 
4-TV ALIGNMENT KIT 1.00 
6-TV ALIGNMENT KIT (Color) 2.79 
VU 'T' METER (0.20db Scale) 1.00 
100' GREY SPEAKER WIRE 2.00 
CO-AX CABLE -50' 2.69 250' 10.00 
3" X 5" SPEAKER 1.49 
6" X 9" SPEAKER 30 oz. 5.50 
8" SPEAKER 10 oz 5.50 
6" X 9" SPEAKER 20 oz. 10.95 
2" X 6" SPEAKER 1.95 
3" TWEETER 1.49 
STEREO HEADPHONE 5.95 
100' 300 OHM -100 Mill. -ant wire 2.95 
RCA 110° FLYBACK TRANS. (Blk & Wht) 3.95 
110° YOKE (81k 8. wht) 4.95 
90° COLOR YOKE 7.95 
70° COLOR YOKE RCA type 5.95 
70° COLOR CRT BOOSTER 3.95 
90° COLOR CRT BOOSTER 4.S0 
BEHIND THE SET ANTENNA 2.95 
UHF TUNERS 2.95 
UHF TUNERS GE TYPE 3.95 
PHILCO UHF /VHF TUNERS (Trans) 9.95 
GE TV TUNER (Series EP86X11) 7.95 
WAHL CORDLESS SOLDER IRON 17.95 
MONO PHONO TONE ARM 1.69 
3-UHF ANT. LOOP 1.79 
B&K -280 3 DIG. MULTIMETER 84.95 
BSR RECORD CHANGER 24.95 
10- ASSTD. CIRCUIT BREAKERS 4.95 
HEP -707 TRANSISTOR-S5020 2.29 
2 -HEP S0015 TRANSISTOR 1.00 
HEP 55004 TRANSISTOR 1.00 
HEP 55011 OR S5012 1.00 
TRANSISTORS SK3006, SK3018, SK3020 1.00 ea 

" SK3122, SK3124 1.00 ea 
" SK3009, SK3024, SK3040 1.00 ea 

GE IC3 or IC 4 1.00 ea 
5 -12BH7 Westinghouse Tubes 2.95 
SOLID STATE DC POWER SUPPLY 12V.4 Amp 14.95 5- ANTENNA MATCHING TRANS (72 to 300 Ohm) 5.95 
TRANSISTOR RADIO as Is 1.50 
TAPE RECORDERS as Is 4.00 
TRANSISTORS ECG-108, ECG116, ECG123A 1.00 ea 

" ECG160, ECG -121, ECG 128 1.00 ea 
TRANSISTOR SPECIAL ECG 154 1.00 
TUNER SPRAY 16 oz. an 1.59 
75 -ASSTD. 'A RESISTORS 1.29 
100- " '/2W " 1.00 
200- " '/2W " short leads 1.00 
70 - " 1W " 1.29 
35 - " 2W " 1.29 
50 - " CERAMIC COND 1.00 
SHARP FLYBACK 8FT592 2.00 
5 -10K -2 WATT BIAS POTS 1.00 
3 SPEAKER 7 WAY SEL. SW., 1.00 
10 -MINI ELEC. COND. for transistor radios 1.00 
CONVERG. RECTIFIER 4 cell 1.00 
10 -456KC IF TRANSFORMERS 1.00 
RONETTE STEREO CARTRIDGE 2.00 
10 -ASSTD VOLUME CONTROLS 1.00 
20- ASSTD. WIRE WOUND RESISTORS 1.00 
TV DAMPER DIODE RCA Type 1.95 
VARCO STEREO CARTRIDGE TN4B 2.95 
BSR CHANGER P4.95 

Minimum Order $5.00 Immediate Delivery 

BROOKS RADIO & TV CORP. 
529 Columbus Ave., New York, N.Y. 10024 

TELEPHONE 212. 874 5600 

CIRCLE 41 ON FREE INFORMATION CARD 

NOW! 
The PTX 

Logic Probe 

Only $12.95 

and a new 
Low Cost 

Board 

1 

All of our boards feature- 
Numbered tie points and colored plugs. 
Solid printed circuit boards. 
Reusable parts. 
Our original board handles 10 IC's in sizes 

from 14 -40 pin DIP shown above. Kit includes: 
Board, plugs, sockets & eyelets. Only $36.25 - 
Order # 141 

NEW from Printronix- a very /owcost board! 
Our new board can handle 10 IC's and included 
with the board are sockets, plugs, even wire. 
Only $12.95 -Order # 171 

A complete package for the Experimenter 
including one of the above PTX kits and 3 
specially selected books: Basic Digital Elec- 
tronics, OP AMP Circuit Design and Applica- 
tions, Optoelectronics Guidebook -with tested 
projects. With kit # 141- $49.95 -Order # 151. 
With kit #171 -$26.95 -Order #181. 
Also New a low cost logic probe! 
Good for TTL & C MOS integrated circuits, 
includes two VLED's and case. Kit- $12.95- 
Order #271 
Assembled -$17.95 -Order # 26 1 

Books of interest! 
Programming Microprocessors -Order #985- 
$6.95. Master Handbook of 1001 Practical 
Electronic Circuits -Order #800 -$9.95. Micro- 
processor /Microprograming Handbook -Order #785- $6.95. Computer Programing Hand- 
book -Order #752- $8.95. 

PRINTRONIX ALL items are postpaid 
1361 Flatbush Ave. N.Y. City & State 
Bklyn, N.Y. 11210 residents add tax 

CIRCLE 12 ON FREE INFORMATION CARD 

WIREWRAP 1.4 
Wire Wrap Kits PLQ 5 

Cut & Stripped =30 Kynar Wire 96 2 81 
In Red, Yellow, Blue, White, Black 99 3 DO 

Green or Orange. All lengths '' 
u O 

21 

overall. 1" strip on each end. 
ny 

1 06 

211 

96.9° 
100 4' 
1011 5 

100 6" 

a.,No.] 519 95 

250 
5r , ' 5 , 

, noli 260 w,e0 

,dopa 512 00 

Wire Wrap Sockets 
Gold 3 -Level Closed Entry Design 

L3 1924 23.23 
41 

42 
38 
39 

54 
71 

91 64 
08 

100 249 g51 12.5 

32 211 

4 71 

5 111 

5 52 

3 42 6.34 
3 63 6 r5 

4 24 7 98 

a 65 e so 
41 62 

44 

HOBBY WRAP TOOL 
$34.95 includes Wire Kn 1 

FREE 

Wire Wrap Boards 

118009 S100 ho 
WIN Conneclo, 

12131 797.4002 or 7974007 

Page Digital Electronics 

1701 East Orange Grove Blvd 
Pasadena, California 91104 

Orders under S25 and COD Orders add 52 
All others shipped UPS Pod 
We accept Visa and Master charge 

CIRCLE 9 ON FREE INFORMATION CARD 

HOBBY CORNER 
continued from page 71 

You will notice that nothing has been 
said about a circuit being bad in the first 
place. That's because everything you see 
in this column has been checked out and 
built at least on a breadboard. Any 
exceptions will be clearly marked "UN- 
TESTED." 

Iron temperature control 
Do you have a light dimmer or motor 

speed control on your workbench? Of 
course, it's handy for slowing down the 
drill or grinder when working in soft 
materials such as plastic. But at our 
workbench the soldering iron is usually 
connected to it. 

Just having one all- purpose soldering 
iron instead of two or three for various 
uses can cause trouble with many solid - 
state circuits because excess heat can 
quickly ruin a part or even a circuit 
board. However, you can keep your iron 
at just the right temperature with a 
dimmer /speed control. 

The control shown in Fig. 5 can be 
assembled quickly and easily. Be sure to 
provide a good heat sink for the triac. 
Although the 6 -amp unit specified can 
readily handle any normal electronics 
iron, you might want to use the control 
with something heavier. 

Once you use the dimmer /speed con- 
trol with your iron you'll find you destroy 
fewer parts and boards and your iron and 
tip will last longer. 

New CB guide 
For beginning CB'ers, Radio Shack 

has published a second edition of All 
About CB Two -Way Radio (RS #68- 
1046). This updated nontechnical guide 
covers such topics as how CB got started, 
types of radios and antennas, how to set 
up fixed and mobile stations, FCC rules 
and regulations and plenty of ideas on 
using CB. R -E 

Please remember that we want to 
hear from you -your needs, sugges- 
tions, ideas and circuits. Drop us a 
note. 73, Doc 

You shouldn't be mad at your husband 
for giving you a TV that doesn't work - 
this happens to be a microwave oven! 
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Computer Grade Cape :I 
5600 MFD ouv S 
15,500 MFD 75V S 
39,000 MFD 12V $ 
100,000 MFD 6V -¢ 

Ar 
ELECTRONIC TOUCH ORGAN KIT 

Fantastic new design uses CMOS I.C. and a to- 
tal of 39 semi -conductors to give a touch con- 
trol keyboard, all the electronic parts in one PC 

Board. This organ is easy to build, yet has fea- 
tures like a full two- octave range touch key- 
board, variable tremolo; two voices; built -in I.C. 
amplifier with volume control, complete with 
speaker and a specially designed plexi -glass 
CaSR. 4 

*Ideal kit for beginner or gift for children $24.50 ea. 

i-t1 

BATTERIES NOT oNCLUDED 

SLIM LINE 
CALCULATOR 

6 Functions with % and memory 
8 Digits LED display 
One full year guarantee 

Special Price Only 
$8.50 Ea. 

BATTERIES NOT INCLUDED 

CALCULATOR 
with STOPWATCH 

6 Functions won % and memory 
8 Digits big green display 

'Built -in X'tal controlled stop 
watch count to 1/10 of a second. 

Special Price Only 
$16.50 Ea. 

BATTERIES NOT INCLUDED 

I.C. TEST CLIPS 
Same as the E -Z clips 
With 20" Long Leads 

In Black and Red Colors 
$1.75 Per Pair 

SW AUDIO AMP KIT 
2 LM 380 with 

P r 
rol 

Power Suuuly 6 -18V DC 

only 115.00 so. 

Multi -Color LED Indicator 
Red -Green Colors in one LED B with Plastic Housing 

990 Ea. 
Voltage 2V 20 MA per LED 

TIMER KIT 
Time Controlled from 1- 1O0sec. 

Ideal to be used as time delay 
unit for burglar alarm, photo 
service, and other purposes. 
Max. loading t10V, 2 AMP. 
Supply voltage 12.1RV D.C. 

ELE,T,.ONI_ IC Tiara, $11.50 each 

EDGE CONNECTORS (IMSA1 Type) 
Dual 50 1100 pin) 

0.125 spacing wire -wrap 
$4.50 EACH 

I 
DB25 Type CONNECTOR 
Male $3.40 each 
Female $3.75 each 

Plastic Housing cor Connector $1 .00 each 

ELECTRONIC ALARM SIREN 
COMPLETE UNIT 

Ideal for use as an Alarm Unit, 
or hookup te your car back iup 

to make a reverse indicator 
Light Output up to 130 dB. 

Voltage Supply 6^-12V $7511 

19 KEY HEXADECIMAL 
KEY PAD 

1 -0 Homekey 
ABCDEF E4Key 

SPECIAL $10.50 ea. 
Low Cost Hexadecimal 16 Key Pad 

Designed for Calculator 
Can be used for computer 

Data Entry Pad or Digital Lock 
All key tops blank with super 

good touch feeling $0.95 ea. 

DIGITAL ELECTRONIC LOCK KIT 
for auto ignition, entry 

$6.10 4Dig sPrOOMMableeto MOS I.0 Any COmbinalmn 
N CIRCUIT 

noon RELAY AND HEY PAD NOT INCLUDED 

J 
ELECTRONIC 
SWITCH KIT' 
CONDENSER TV E 

Touch on Touci ]E 
use 7473 I.C. 

and 12V relay 
$5.50 each 

Nee 

FM WIRELESS MII KIT 
Transmit range up tc -t -s ft. 

Easy to assemtlt 
(Mic included 

$4.50 each 

MULTI -COLOR RIBBON CABLES 
Type 

A 
B 

C 
D 
E 
F 

Conductos MVVG Price Per Ft. 
15 20 0.40 
12 24 0.40 
18 24 0.45 
26 26 0,50 
13 30 0.25 
22 prs. 26 0.40 

red /white twisted prs. 
(over 50 ft, per type -less 15 %) 

QUARTZ CRYSTALS 
MHZ $4.95 

2 MHZ $5.25 
4 MHZ $5.25 
10 MHZ $5.25 

3.579 MHZ $1.25 
Color TV Type 

CB MICROPHONE 
500 MIC for CB Unit 

Talk Switch with 
Connector and Cord 

$2.50 each 
CLOSE OUT SALE 

POWER SUPPLY KIT 
0 -35V D.C. REGULATED 

Uses UÁ723 and ZN3055 Power 
TR output can be adjusted from 
0 -35V, 2 AMP. Complete with PC 
board and all electronic parts. 
s $9.50 each 

Transformer for Power Supply. 2 AMP 24V $3.90 ea. 

TV GAME MODULATOR UNIT 
FCC Approved 

For channel 3 and 4 

with Too. 

ONLY $4.50 
TI 1955 

Alternative A V 3 8500 1 

6 Geme (28 Pin Dipi 
TV Geme Chip with Data 

Tennis Squash hockey, 
practice & 2 shooting. 
Special Only $11.00 

PC Board for TV .erne with Data $2.50 ea. 

Switch Box between Game & TV $1,25 ea. 

MA1003, 12V DC CLOCK MODULE 
-. Built in X'TAL controlleo 

o.l time base. Protected against 
mum' S - automotive volt transients. 

Automatic brightness con- e'-= - - a r5 trol with 0.3" green color 
display. Display turnoff 

$23.50oEACH with ignition "OFF ". 

NI -CD 
RECHARGEABLE 

BATTERIES 
AA size 1.5V $1.25 ea. 
C size 1.5V $1.50 ea. 
Sub C size $1.50 ea. 
F size 1.5V $2.50 ea. 

AUTO ALARM KIT 
TI r.,,.I iyhon Auto.. 

controlled auto orn 

unlerl wiithin the lira 
boa of ,oh, 

Twn tes .,I Pa turning the rumor, 
automatically 

1r 
tself 

p Whn ra11s 
r 

nred, 
the how w rl 

ad atte, 045 cn d er 

1y 
delay Th. 

automobile own., by 1.1114 the drub i, 

key, .dl , , II, J 1 Once activated, 
the ,Ilan" W,11 and lot 1 nuts below 

tally turning off The alarm than re 

sets and is ready to attain protect the vehicle 
born unwanted entry 

FEATURES Simply installation 5 wars, 
Automatically trans parked, 
Adiu table n 

on 
Ex nd,vlte 

allow Io, a ,shed11, 1 barn vehicle. Num 
1P 

appóe include protection of boats 
umper's, trailers. m rcych's, necks, Car camper's, 
deacbVahd by 'hot wiiny' n auto. Cant 

not be turned oft Wnhoutr iomllon key, Neu, 
'rove ground only 

ONLY 510.00 PER KIT 

Sub -Mini Size 
Condenser Microphone 

$2.50 each 
FET Transistor Built -in 

a. 

SIGMA 78RE1, 1213C RELAY 
4008 COIL SPDT 

$1.30 ea. or 10 for $10.00 
ALL BRAND NEW UNITS 

rPre 

TV Games 

Direa 
Sales Only 

$2950 
RATIRESs 

'V coames- Tennis, Hockey, 
Racquet Handball and Sin- 
gle Handball. 
Auto counter display on 
the screen. 

ars 
20 ea. 
.95 ea. 
.00 ea. 
50 ea. 

CLOCK M IT 
MOST P1111 JLAR 
MM531,H II IT 

Special Only S .5 ea. 

WIRE 
WRAPPING 

TOOL 
$33.50 

Wire Wrapping 
In Bulk 

100' $2.00 
500' $8.50 

SAE DIP SW11YHES 
#1114.414, 

I,,,I vo 10046924xsPSr 5v 
006 692 6xsPST :k 

Tp1ni ,PSr ti hespn, 
8 rand Dr,ySt S 

I iySnSrtcheaon1 
t6 nsns1 Ddv S- sD= 

4 Sub Mini Size 
r'Ia PANEL METER Y n- 500 UA 

ONLY $1.20 ea 

MATCHED PAIR 
POWER TRANSISTORS + MOTOROLA MJE2955 PNP _/ MJE3055 NPN 

' 10 AMP 60 VOLT 90 WATTS 
$2.25 PER PAIR 

TRANSFORMERS 
24v CT 112- 0 -12V1 

800 MA $2.25 ea. 
12 or 24V 2 amp Output 

$3.90 each 

AC POWER SUPPLY 
Adapter Type Transtormer 

12V AC Output 200 MA 
$2.75 each 

6V DC Output 130MA 51.90 ea. 

8.7V DC Output 130MA $1.90 ea. 

12V DC Output 100MA $1.90 ea. 

0.1 Lea clot 
Mule 

230.5 

9 Digits Alarm Clash 
LT701E, 60Hr. 12 br display 
T701G, 60Nr, 24 hr displaV 

l 1.r Sly 12V AC 
Ideal 

Supply 
dock desk c wthout line hase 

$13.50a EACH ek 

MINI'-N IN -! 

TOGGLE 5 o 
Halfo,ee of submini 

rated 3 amp 125.x' ' 

MS 2432P SPST 
Ms 244 SPOT 
MS 245 DPOT 

LARGE OLI 
Cn 

50 UA PANEL METER 

TCN 

SUBMINIATURES II IGGLE 

J SWITC'-ES { SPOT On 
OPOT On D 

~jsi 3PpT Ono I 

nv. lt u 
h e Available a 

o 
a e 

PUSH- BUTTON SI WITCH 
N /Open C :1 

Color: Red, .'v Bine, 
Green, Black_ '51.00 

N /Close 
Available `.On ea. 

LARGE NV/ AJ -i. ABLE 

Only $3.80 ea. 

S LID STATE ELECTRIC', 1= EUZZER 
Mint Size 1 1 n 

Supply r 

Ideal t" 
, l r '.. 

o Tonti I 

$11111.. 

a 

ct 

MINIMUM ORDER $10.00. Californi rsiden,s add 5% sales tas. 

All orders add 10% postage for out of state. Overseas countries add 15% of tots) order for postage 
SEND CHECK OR MONEY ORDER TO 

14 FORMULA INTERNATIONAL 
40 12603 CRENSHAW BOULEVARD HAWTHORNE, CALIFORNIA 90250 

For more mlormahon please call !2131 6795162 
STORE HOURS 10 -7 Monday - Saturday master charge 

CIRCLE 34 ON FREE INFORMATION CARD 
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$1 951 

122 

'CRYSTALS - THESE FREQUENCIES ONLY 
Per x Frequency Cese'Style e 
Cv1A 1 000 MHz HC33 U $5.95 
CY2A 2 000 MHz HC33 U $5.95 
ík02 D7 2010 MHz HC33'U 
Cy3A 
Cy7A 
CY12A 
CV14A 
CY19A 
CY22A 

MOB 

4 000 MHz 
5 000 MHz 

10 000 MHz 
14 31818 MHz 
18000 MHz 
20 000 MHz 

32 000 MHz 

HC18.0 
HC18 U 

HC18 U 

H C18U 
HC18 U 

HC18 U 

H018 

54 95 

54 95 

54 95 
S4 95 
54 95 
54 95 
54 95 

XR- 2206KB Kit $29.95 Special XR- 2206KA Kit $19.95 
WAVEFORM TIMERS 

19 
44205 

NERATOR5554r. EXAR 4R. 5200 6159 
AR'2206CP 4 49 )44-556CP 165 

SR 2207CP 3 85 MISCELLANEOUS AR 2556CP 320 
xR- 2211CP S6 '0 R 22400P 3 25 

STEREO DECODERS nit 4136 PHASE LOCKED LOOPS 
XR- 1310CP 53 20 45 146E 5 20 
AR- 1310FP 3 2D II 148e - - 6 60 
XR 1800P 1 20 .P 1469 l' ' 95 
66 .256] 

CONNECTORS 
PRINTED CIRCUIT EDGE -CARD 

156 Spacing- Tin -Double Read -Out 
Bifurcated Contacts - Fits .054 to .070 P.C. Cards 

15/30 PINS (Solder Eyelet) $1.95 
18/36 PINS (Solder Eyelet) $2.49 
22/44 PINS (Solder Eyelet) $2.95 
50/100 PINS (Wire Wrap) $6.95 
50/100A rtoo spacing) PINS (Wire Wrap) $6.95 

25 PIN -D SUBMINATURE 
DB25P PLUG S3.25 
DB25S SOCKET $4.95 

MICROPROCESSOR COMPONENTS 
8060A CPU 319.95 8228 System Controller - Bus Driver $10.95 
8212 8 Bit InputiOutput 4.95 MC6800 8 Bit MPU 22.50 
8214 Priority Interrupt Control 15.95 MC6820 Periph. Interface Adapter 15.00 
8216 Bi- Directional Bus Driver 6.95 MC6810AP1 128 x 8 Static RAM 6.00 
8224 Clock Generator /Driver 10.95 MC6830L8 1024 x 8 Bit ROM 18.00 
CDP1802 - with user manual 39.95 Z80 CPU 49.95 

CPU'S 
8080 S. 8008 24 95 
60604 5u4e 5008 19 95 
2650 8 BIT MPU 26 50 

SR's 
250: '024 Dynamo 5 3 95 
25'8 9e. 32 1'' - 00 "o 915 40 8,T ; 00 6 9 

252, 5.2 Dvnam¢ 249 
2525 ':24 Dynam.0 E 00 
252' Dual 25E BIT 95 

2529 Dual 5,4 BIT 4 00 
253: .'.u41 BC BIT 3 95 
2533 '.224 Stau Specr41 5 95 2 lo' , 

to n 95 
-L5610 1..: Reg 1 99 5 9 95 

1'0' 
2'0' 256.4 
2102 1224 '. 

210: 5280 3496 , 

256 . 

7189 5 

810, 'Sr: 
y"' 156. 

SL02 'I2.:, 

:200 256 , 

93421 256 I 

IMM5262 2K . 1 

RAM S 

t. 
Stan, 

01 
Staht 

S13111' 

Stat, 

Stat, 

Dynamic 

PROMS 

Fan' 

gRolC 
n rue 

5 t 49 

5 95 
1 75 

4 95 

5 95 

UART'S 
30k Baud 

ROM S 

211912140, Chal Gen -upper 6460 
.'51313021) Chal Gen -towel case 
2516 Chal Gen 

55 95 

' 02A 2045 

620, 'ot8 
825,1 

52512, 12 

,u?s- 10^.1 

5 9 95 63011 1024 Y -tatare Oipolal - 
9 95 6330 -1 256 Open Collector Bipolar 2 95 

10 95 
6331 -1 256 7n -State Stools! 4 

FCM3817 S 5.00 
A5.3.8500.1 s13.95 
MC3061P 3 50 
MC4016P 1744161 7 50 
MC14583 3.50 
MC14562 14 50 

C04059 9 95 
C04P70 95 

MC14409 14.95 
MC14410 14 95 

SPECIAL REQUESTED ITEMS 
Ay-5-2376 

C04515 
C04520 
MCM6571 
MCM6574 
MCM6515 

MC14419 
C417045 

14 95 9370 
6 75 825115 
6 50 5841 

2 10 MK50240 
11 50 11C90 
17 50 DS0026CH 
17 50 TIL308 

14.95 ICM1208 
24 95 I0MI207 

1 95 
25 00 

9 95 

17 50 

19 95 

3 15 
10 50 

22 00 
150 

4N33 

8720 
8197 

3341 

9368 
MC140817 

4011G iL0n 1 

Ay.5-9100 
95H90 

ICM1209 

900165 

3 95 

750 
1 00 

6 95 

395 
9 95 

i5 
DO se' 

50 ea 

11 95 

7 50 

7 95 

0 Timeband 

Digital Alarm Clocks 

C -500 - Nary Case 

C 50011- Ebony Case 

$16.95 

Ooze n 4 

e nig1n 

AM PM Inocato' 

Seconds 0'14lay al roucn 

4' nnnon 
r indi,alo' 

acmry w.r ami 

C -8211 

woaeprain Case 

$19.95 

Timeband' LAMP CLOCK 
óy)97 /R0/$Z 24 hour alarm 

Doze button 
Alarm -on indicator 
.8" high Red LED Display 
AM /PM Indicator 

. High intensity lamp 

Lamp shuts off when collapsed 

Model C -590 (Ivory) $29.95 

u HEAT SINKS 104* 
205 -CB 680 -.75A 

205 -CB Beryllium Copper w -black finish for TO -5 5 .25 
291 -.36H Aluminum for T0 -220 Transistors 8 

Regulators S .25 
680 -.75A Black Anodized Aluminum for T0 -3 $1.60 
401 -A Black Anodized Aluminum - predrilled 

mounting holes for TO -3 - 43 x 11/4 x 2" $1.75 

DIP SWITCHES SPST Slide Action 
#206 -4 

( 8 pin dip) 4 switch unit $1.75 ea. 
#206 -7 (14 pin dip) 7 switch unit 51.95 ea. 
#206 -8 (16 pin dip) 8 switch unit 52.25 ea. 

Etching Kits 
32 X A -1 

27 X A-1 

Plugboards 
3662 

22/44 

8800v 

1clof 

Icannol be snipped via air) 

P C Etch Materials Kil 
enough for 5 errant boards 

Etched crrcll,I 6,0 

Complete kit - only add Carer 

65 x 45 x 1.14 Epoxy glass 

P- Panern -44 P C Tabs spaced 156 

Mating connector for plugboard - 
22 pm double readout 

Universal Microcomputer,'Processor 
91404141-Epoxy Glass - complete 
with neatsink and mounting hardwa , 

c '11 1 19 1 ' 16 ^cope' Dad 

$29.95 ea. 

S 9.95 ea. 

S 6.95 ea. 

S 2.95 ea. 

$19.95 ea. 

PARATRONICS ALLOW I TO3 

WEEKS DELIVERY 

Featured on February's Front Cover of Popular Electronics 

Logic 
Analyzer Kit 

MODEL 
100A 

Analyzes any $229.00 /Kit 
Y y type of digital system' 

Checks data rates in excess of 8 Some applications are 
million words per second - Troubleshooting microprocessor 
Trouble shoot TTL, CMOS, DTL. RTL. address. Instruction, and data flow 
Schottky and MOS families - Examine contents of ROMS 
Displays 16 logic states up to 8 digits wide - Tracing operation of control logic 
See ones and zeros displayed on your - Checking counter and shift 
CRT. octal or hexadecimal format register operation 
Tests circuits under actual operating - Monitoring I/O sequences 
conditions - Verifying proper system operations 
Easy to assemble- comes with step -by -step construction during testing 
manual which includes W pages on logic anayzer operation. 

PARATRONICS TRIGGER EXPANDER - Model 10 
Adds 16 additional bits. Provides digital delay and qualification of input clock Model 10 - $229.00 
and 24 -bit trigger word. - Connects direct to Model 100A for integrated unit). Baseplate - 56.95 

(RC AM /FM 8-Track Stereo Receiver 
With BSR Changer 

PLL System 
BSR Record Changer 
Slide Controls 
Automatic AFC Control 
4 Speaker Output 
Walnut finish vinyl covered 
wood veneer with smoke 
duo; cover 

Size: 20 "W o 93h "H x 1514"D 

Model 8365 $149.95 

DIGITAL STOPWATCH 
Bright 6 Owl LEO OASIS 

. Terres Io 59 minutes 59 59 seconds 

. Crystal Controlled Time Base 
Three Stopwatches in One 
Times Engle Event - Spill 8 Taylor 

. Sae 45 x215 s 90 taro ounces, 
Uses 3 Penile Cells 

Kit - $39.95 
Assembled - $49.95 
Heavy Duty Carry Case 55.95 

Stop Watch Chip Only(7205) 519.95 

1 16 VECTOR BOARD 
0 1 Hole Soaring P,Paneln Prise c. 

Pan No L W 1 2Up 

511 

5e 

50 
1 50 

sB 

6 50 

sLI 

1 20 

6 50 

1 50 

' 00 
1 00 

: 6n 

li 

25E 
5cú 

SLIT -N -WRAP WIRE WRAP TOOL 
Slits and opens insulation exposing 
bare wire 

No pre -cutting or pre- stripping. 
Comes complete with two - 100 ft spools #28 AWG wire 

Model P180 524.50 

BUGBOOK 
Continuing Education Series 
BUGBOOK I 6 II -Basic concepts of TTL Logic -over 90 

experiments 517.00 /set 
BUGBDOK Ile - Introduces UART - recommended 

for RTTY enthusiast 55.00 /book 
BUGBOOK III - Explores 8080 chip - introduces 

Mark 80 Microcomputer $15.00 /book 
555 TIMER APPLICATIONS SOURCEBOOK WITH 
EXPERIMENTS - over 100 design techniques $6.95 /book 
CMOS -M- DESIGNERS PRIMER AND HANDBOOK 

a complete CMOS Instruction manual 56.00 
INSTRUCTORS MANUAL 

Necessary for instruction on Bugbook I and II. $3.00 

Introductory Offer - all 6 books (worth $49 95/ 
(does not Include Instructors Manual) 

SPECIAL 542.95 

¡''C 31/2 DIGIT DVM KIT 

This 0 -2 VDC 05 per cent digital voltmeter leatu re, the Motorola 31'z digit 
DVM chip set It has a 4 LED display and operates Hom a single .5V 
power supply The unit Is provided complete wits an inlechon molded black 
plastic case complete with Bezel An optional power supply is available 
which fns into the same case as the 0-2V DOM allowing 117 VAC operation. 

A. 0 -2V DVM with Case $49.95 
B. 5V Power Supply $14.95 

HEXADECIMAL ENCODER 19 -KEY PAD 

ABCDEf 

Return Key 

. Optional Key 1 Period) - Key 

$10.95 each 

CONTINENTAL SPECIALTIES 
PROTO BOARD 6 tOs\- Other CS Preto Boards PROTO CLIPS 

14 PIN 

16 PIN 

24 PIN 

16 

$15.95 S PB100 - 4.5" x 6" S 17.96 
long X 4. wldel PB101 - 5.8" x 4.5" 29.95 

+ PB102 - 7" x 4.5" 39.95 
PB103 - 9" x 6" 59.95 
P8104 - 9.5" x 8" 79.95 
PB203 - 9.75 x 61/2 x 234 75.00 
P8203A - 9.75 o 61/2 x 234 120.00 
(motif des powersupay) 

MAX -100 Frequency Counter 
20 MHz- 100MHz - 8 dig 

LMonitor E84.95 
it - 6" LED 

Logic 

Avaaab1e September 15. 1977 0104.96 
1 OTL ic HTL TTL or CMOS Devlcrz 

S4 50 

475 
8.50 

JE700 CLOCK 

115 VAC KIT ONLY $17.95 

DESIGN MATES 

DM1 - Circuit Designer 
54,95 

DM2 - Function Generator 
69.95 

DM3 - RC Bridge 

59.95 

Rejected ATARI GAME BOARDS 

Over 60 Reusable IC's, mise. Ì 

transistors, résistors, diodes, 
caps, crystals, switch, etc. 
(862' x 161. Limited Quantity. 

$4.95 ea.! 

63 KEY KEYBOARD $24.95 
This keyboard features 63 unen 
oded 505T keys unanacned 10 

any 8110 01 PCB A very solid 
mailed Saulo 13 A 4 base 
amts most apD'cat'Ins 

900165 16 LINE TO FOUR Al? PARALLEL 65560590 ENCODER CHIP 07.95 

TOOLS 
A97MS - Diagonal Cutter - 4 semi -flush cut 
A11DMS - Chain Nose Pliers - ma° long 

T -6 -- Wire Stripper - #16 to #26 gauge 
558 - Wire Stripper - #10 to #20 gauge 
CS -8 - Cutter -Crimper Tool - 814" long 
Nibbing Tool - Cuts, Trims or Notches Metal 

up to #18 gauge 
Nibbling Tool Replacement Punch 

58.50 ea 

7.50 ea 

3.75 ea 

2.50 ea 

8.50 ea 

6.95 ea 

3 75 ea 

OT PROTO STRIPS 
.w 

.- oT -IBS 2=r. 07.415 

' ° '^ " gi-47B 
I Mir 355 

.+1846. UT 31f1 

OT 125 

0T-85 

CT 75 

GI type Pasties price 
T.595 590 12 50 
T -590 bus stop 2.50 
T -475 410 10 00 
1470 bus strip 2 25 

0 -355 350 B 50 
OT -35e bus stun 200 

T -185 180 4 75 
07125 120 3 75 
01 -3S 80 3 25 
07-75 70 300 

Experimenter 300 $ 9.95 
Experimentor 600 510 95 

INSTRUMENT /CLOCK CASE 

withred 
moldee unit Complete 

with red bozal. 441' x 4" x 1- 9'16" 

$3.95 ea. 

PERMACEL " P -29 PLUS Electrical Tape - All Weather 
'/. wide x 66 N 01450 vinyl 

t -9 Rolls S.79 each 10 -up Rolls $6.95/10 roll package 

05.00 Minimum Order - U.S. Funds only Spec Sheets - 25e - Send 350 Stamp for 19778 Catalog 
California Residents - Add 8% Sales Tax Sealer Information Alelable 

ames 
ELECTRONICS 

1021 -A HOWARD AVE., SAN CARLOS, CA. 94070 
PHONE ORDERS WELCOME - (415) 592 -8097 

All Advertised Prises Good lbw October 

JE803 PROBE 
toge crone 6 a umt wn)cs 6 lai me moss ua,1 

espensrbie m trouble soaping log¢ tommes 
Oil RTL CMOS J6,6, '' i 

oeds to operate dreary o r 

st drawing a scan) 10 MA Max nit usesua MAN, 
PM, ro rnmcale any or me lollowng stares os 

saes, 6.,1066 r9, , t1.010, 'P1.11.5E Ire $9 
95 Per Kit C.3,1 Oelecl nigh Irt0a0C, s pursed l0 45 MI5/ 

be nsea a1 MOS levels o n,,,a 9amag. 

"' e` °1' printed circuit board 

T°L 5V 1A Supply 
Tors ,s a Sandara n; power wooly vs,ng the well kno.r 
LM309Kregmator :Clo prawns sand 1 AMPm current,'' 
vors we "y t ne tmo, easy tot you -i movrcl ' 

$9.95 Per Kit 

CIRCLE 24 ON FREE INFORMATION CARD 
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PER ASST. 
IO OHM 12 OHM 15 OHM 18 OHM 22 OHM 

5 ea 27 OHM 33 OHM 35 OHM 47 OHM 56 OHM 1/4 Won 5% 50 PCS 

68 OHM 92 OHM 100 OHM 120 OHM 150 OHM 

5 ea 180 OHM 220 OHM 270 OHM 330 OHM 390 OHM 

470 OHM 560 OHM 680 OHM 820 OHM IS 

5 ea 12K 1 5K 1 80 2 2K 2 70 

33K 39K 4714 56K 680 

5 ea 8 20 ION 125 1514 18K 

22K 27K 33K 39K 470 

5 ea 560 680 82K 1000 '20E 

150K 1800 2200 210K 3306 

5 ea. 3906 470e 500E 650K 820E 

1M 12M 1 5M 18M 2 2M 

5 se. 2 7M 3 3M 3 9M 4 7M 5 618 144 WATT 5% 50 PCS 

Includes Resistor Assortments 1 -7 (350 PCS.) $10.95 ea. 

1/4 WATT 5m. 50 PCS 

1/4 WATT 5h. 50 PCS 

III WATT 55. 50 PCS 

1/4 WATT 5% . 50 PCS 

114 WATT 5% 50 PCS 

SN7400N 
SN7401N 
SN7402N 
SN7403N 
SN7404N 

SN7405N 

SN7406N 
SN7407N 

0174084 
SN7409N 

SN7410N 
SN7411N 
SN7412N 
0174139 

SN7414N 
SN7418N 

SN7417N 

SN7420N 
0174291 
SN7422N 

5974236 
SN7425N 

SN7426N 
SN7427N 
SN7429N 

SN7430N 
0074324 
SN7437N 
SN7438N 

SN7439N 
5974409 
SN7441N 

0174429 
SN7443N 

5N7444N 
SN7445N 

0074464 
5474474 
SN7448N 

SN7450N 
5974514 
SN7453N 
5674549 

// 
7400N TTL Timeband y ,97n9oyrm - Watches - 

16 

.16 
21 

-16 
.18 

.24 

20 

29 
.25 

25 

18 

.30 
33 

45 

70 

.35 

.35 

.21 

33 

49 

37 
29 
29 

37 
42 

26 
31 

27 

27 

25 
15 

89 

59 
75 

.75 

.75 
81 

69 
79 
26 

27 

27 

20 S674153N 

0074594 
9474609 
01747081 
0174726 
0474734 
0174749 
SN7475Nr 
0074764 
SN7479N 
9174809 
SN7482N 
SN7483N 
5974859 
3974869 
0171889 
SN7d89N 

0174909 
5974919 
SN7492N 

91749381 

0174949 
SN7495N 
SN7496N 

3474979 
90741009 
SN74107N 
514741219' 
90741224 
SN74123N 

5N74125N 
09741269 
SN74132N 
$N74136N 
39741414 
91741429 
SN74143N 
SN74144N 
SN74145N 
SN74147N 
SN74148N 
SN74150N 
SN74151N 

.25 
22 

45 

.39 

37 

50 

32 
5.50 

98 
70 

59711549 1.00 

SN74155N 99 

00741569 .99 

59741579 99 

0974160N 125 
SN74181N .99 
59741639 .99 

SN74164N 1.10 

SN74165N 1.10 

SN74166N 125 
SN74167N 5.50 

.09 S474170N 2.10 

.39 511741729 8.95 

3.50 SN74173N 1.50 

2.49 SN74174N 1.25 

.45 SN71175N 99 

75 59741769 90 

49 01741779 90 

.49 S9741804 .99 

.79 SN74181N 2 49 
79 SN74182N 95 

89 sN74184N 1 95 
4 00 5N74185N 2.20 

1.00 SN741e8N 15.00 

.39 5974187N 6 00 

.39 8N74188N 3 95 
39 SN74190N 1 19 

50 S9741914 1.25 

.60 SN74192N 89 

60 s4741939 89 

109 9074194N 125 
.95 01741954 .75 

1.15 SN741989 125 
4.00 SN74197N 75 

4.50 $N741984 1.75 

4.50 SN741996 1.75 
1.15 SN742009 5.59 

2.35 S974279N 90 

200 90742519 1.79 
1.00 S1474284N 8.D0 

.79 SN74285N 6.00 

89 SN74367N 75 

20% Discount for 100 Combined 7400's 

004000 
C04001 
C04002 
104006 
CD4007 
C04009 
C04010 
C04011 
Co4o12 

C04013 
C04016 
C04017 
CD4019 

C04020 
C04022 
C04023 
CD4024 
CD4025 

C04026 
C04027 
C04028 
C04029 
C04030 
C04035 

25 

25 

25 

2 50 

25 

59 

59 

25 

25 

.47 

56 
1 35 

.55 
1.49 
1 25 

25 

1 50 

25 

53 95 

69 
1.65 

2.90 
65 

1 85 

CMOS 
C04049 2 45 
C04042 1.90 

C04044 1.50 
C04046 2.51 
CD4047 2.75 
C04049 .79 

C04050 .79 

C04051 2.95 
CD4053 2 95 

C04059 195 
C04060 125 
C04046 1.75 
C04069 45 

CD4070 95 

C04071 .45 

CD40e1 45 

C04508 6.75 
CD4511 2.50 
C04515 6.50 
004518 2.50 
C04520 2.70 
MC14564 1 D0 

74COON 

74CO2N 

74C04N 

74C10N 
74C20N 
740,309 
74C42N 

74C73N 
74C74 
74C90N 

74C95N 
74C107N 
74C151 
74C154 

74C157 
74C160 

74C161 
74C163 
74C164 

74C173 
74C193 
74c195 
MC4044 
MC14016 

39 

55 

75 

65 

65 
65 

2 15 

1.50 

1 15 

300 
200 
1.25 
2 90 

4 00 

2 15 

3 25 
325 
3 00 

3 25 

2 6 
275 
2 75 

1 50 

56 

1248 WNe3 w/Vnnlel $19.96 
1248 Y311ow wAnalel S22.95 

LED 

1237 WNW whneelel $22.95 
1238 Yellow +369881.1 $29.96 

LED 

Men's 8 Ladies 
Solid State 
Displays hour, minute, 
second, month & day 
Free set of replacement 
batteries 
Choose LED or LCD styles 
One year factory warranty 

TC487 WMIe wNreeelel $29.95 
TC436 Yellow wlhncelef S34.95 

LCD 

Ladles 
LCD 

TC625 WNW rlsln4 $21.96 
10524 Yellow +73894 a34.96 

LCD 

1325 Whin entrap $24.16 
1324 Yellow wretnp S21.16 

WIRE WRAP CEN1 ER\ 
HOBBY -WRAP TOOL -I'W -630 

Battery Operated (Size C) 

Weighs ONLY 11 Ounrs 
Wraps 30 AWG Wirt ontc 

Standard DIP Sockets LO !right 

Complete with built-in G- -1d sleeve 
$34.95 

miler's, not mrninen 

WIRE -WRAP KIT - WK -2 -W 
WRAP STRIP UNWRAP ii 

\\ Tool for 30 AWG Wire 

Roll of 50 Ft. White or Blue 30 AWG Wlr 

50 pcs. each 1 ", 2 ", 3' 8 4" lengths - 

9 

pre-stripped wire. 
. 

$11.95 7. 

CHANNEL( F )T" 
A 

Freeze Action Speetl Option 
Automatic time and storekeeping 
Battery-free AC operation X11 . Dual controls with 8 -way action $159.95 Built -in Pro Hockey and Tennis games 

Easy hook -up on any 8/W or Color TV 

Factory warranty 

Channel F - additional cartridges - $17.95 ea. 0313 - Blackjack (1 or 2 players) 
0814 - Spitfire (1 or 2 players) 

0811 - Tic-Tac- Toe /Shooting Gallery 0819 - Drag strip (1 or 2 players 

(Nedra-doodle/Doodle/ 0815 - Spacewar (2 players) 0820 - Maze (2 payers) (Nedra-doodle/Doodle/ 
0812 - Desert Fox /Shooting Gallery 0818 - Magic Numbers (computer logic) 0822 - Baseball (2 players) 

AM311014 .80 LINEAR 
013010 .35 :BMG ;5 

LM301CN 35 LM3709 115 

LM302H 75 LM373N 3.25 

LM30411 1.00 LM37781 4.00 

LM30511 95 1413809 1.39 

LM307CN 15 LM3B004 105 
0830811 1.00 1113816 1.79 

LM308CN 1.00 LM382h 1.79 

LM309H 1.10 NE5014 8.0D 

LM309K .99 9E5104 8.90 

1.36310C9 2.95 NE531H 3.00 

LM311H 90 NE5361 600 

LM311N .90 NE540L 6.00 

LM317K 6.50 NE550N 79 

LM31800 1.50 NE555V 39 

LM3199 1.30 81E5600 5.00 

LM320K-5 1.35 NE561 B 5.0J 

141320K-5 2 1.35 NE562B 5.00 

1243204-12 1.35 NE565H 1.25 

LM32011-15 1.35 4E56584 1.75 

LM3201-5 1.75 NE566CN 1.25 

LM3201-5 2 1.75 NE567H 1.95 

LM320-8 1.75 NE56711 1.50 

LM3201-12 1.75 9170301 .45 

LM3201-15 1.75 LM709H .29 

083290-18 1.75 LM70911 .29 

LM320T-24 1.75 LM7104 .79 

93132311-5 9.95 1M71111 39 

LM324N 1.00 LM723H .55 

LM339N 1.70 LM723H .55 

LM3401(-5 1.95 197334 1.00 

LM340106 1,95 LM7396 100 

LM340K-8 1.95 LM7410I 35 

LM3406-12 1.95 0174109 .35 

LM340K-15 1 95 LM741.149 39 

LM340K-16 195 LM747i '.9 

LM340K-24 1.95 LM7474 79 

LM3401-5 1.75 1147484 39 

LM3401ó 1.75 947489 39 

LM3101$ 1.75 0413039 90 

LM340T.12 1 75 0813944 1 19 

083401-15 1.75 0613959 1 40 

1M310-18 1.75 LM130710 35 

1.413401-24 1.75 LM13109 2.95 

093509 1,00 LM13519 1 65 

LM351CN .65 LM1414N 1 75 

LM1458C 65 

LM1496N 95 

LM1556V 1.85 
LAO B12N 6.95 
LM2111N 1 95 
LM2901N 2.95 
LM3053 1.50 
0430654 .69 
LM3900N 55 

LM3905N 1.75 

LM3909 1.25 
LM5556N 1.85 
MC5558V 1.00 
LM7525N .90 

LM7535N 1.25 

00386 495 
LM75450 .49 
75451CN .39 
75452C9 19 
7545300 .39 

75454CN .39 

7549101 .79 

75492C4 .89 

75494CN .89 
RCA LINEAR 

CA3013 2.15 
CA3023 2.56 
CA9035 2.48 
129039 115 
CA3046 1.30 

CA3053 1 50 

CA3059 3.25 

CA3060 3.25 
CA3080 85 

CA3081 2.00 
CA3082 2.00 

CA3083 1.60 

CA3086 85 

CA3089 3 75 

C03091 10 20 

CA3053 1.50 
CA3102 2 95 

CA3123 215 
CA3130 1 39 

CA3140 1.25 

049600 175 
RC4194 5 95 

004195 325 

X0209 
SC209 

X0209 
4C209 

xC22 

4C22 
SC22 

Xc22 
SSL 22 

01707 

125. eta. 
Rea toril %2111 

Green 411 
X0111 

Orange 4/51 DISCRETE LEDS XCI11 

Yellow 411 

.200- eta .185- 419. 200° dia. 

Red 1051 9C526 Red 5/51 X2556 Red 5/51 

Green 411 00526 Green 4/51 92556 Green 411 

Yellow 4 /51 XC526 Yellow 4 /SI 4C556 yellow 4 51 

Orange 4 /51 9C526 Orange 4/51 XC556 Orange 4S1 

RT 4/31 XC526 Clear 4/51 XC556 Clear 751 

TYPE POLARITY 

MAN 1 Common Anode 

MAN2 5x7Oo1Man/ 
MAN 3 Common Cathode 

MAN 4 Common Cathode 

MAN 7 Common Anode 

MAN 7G Common Amer-green 
MAN 7Y Common Anode yellow 

MAN 52 Common Anode -green 

MAN 64 Common Anode -red 

MAN 74 Common Cathode 

MAN 82 Common Anode ̂ yellow 

MAN 84 Common Calhodeyellow 
MAN 3620 Common Anode orange 

DISPLAY LEDS 
HT 

270 2 95 

300 4 95 
125 
187 1 95 

300 1 25 

300 1 55 

300 1 95 

300 99 

400 99 

300 1 50 

300 9 

300 99 

300 1 5 

TYPE 

MAN 3640 
MAN 4710 

DL101 

DL704 
01707 
MAN 4740 

05741 

GL 747 

DL 750 

DL 330 
F6070 

FN0503 
FN0507 

Ise. 919. 

And 10 :51 

Green 4 51 

Yellow 451 
Orange 4:51 

.085" eta. 

MV50 Red 6 $1 

INFRA -RFD LSD 

Flalx 5/$1.00 

1.14 
POLARITY 

Common Cathode orange 

Common Anode Red 

Common Anode-red -red - 

Common Cathode 
Common Anode 

Common Anode -Red 

Common Anode 

Common Án001 

Common Cathode 

Common CalhoO0 

Common Cathode 

Common Cathode 

Common Anode 

51338 

MT 

100 I 75 

400 I 95 

300 99 

300 99 

300 99 

400 99 

600 1 50 

500 2 25 

600 2 49 

110 50 

250 75 

500 1 00 

500 1 00 

FCS 8000A - 352 Digit - .8" Display 
NEWT 25 Pin Version with colon 6 

Connects 
am/pm 

almost ndilo one 

1,r one with 3817, 38174 

or O (3817 evadable al 

55 00 each) 
Typiral segment current 

BmA except colon, 10 Ors 

0 5 c and 10 min, a A d 

which are 16 

MAXIMUM FORWARD Forward voltage drop 

CURRENT - 25 mA 1.5 volts 

12c'9j 
FRONT VIEW - F5C0000 

SPECIAL 

$4.95 EA. 

740500 

745502 
745503 

74LSO4 

740505 
745508 
745510 
745513 
741514 
745520 
745526 
741527 
745528 
741530 
745532 
745540 
741551 
745555 
741573 

74LS00 TTL 
29 745574 49 

35 741575 69 

35 741575 49 

29 74L583 I 75 

29 745585 2 49 

745586 49 

745590 1.25 
745592 1.25 

745590 1.25 

745595 1 95 

745596 1 89 

745107 .59 

741-5109 59 

39 7455112 59 

29 7405132 1 25 

29 7455136 59 

74L5138 189 

69 

1 75 

29 

39 

39 

39 

29 

39 

49 

74L5í39 
7455151 

7415153 
705157 
7955162 
7415163 
7415164 
7415175 
74151111 

7455190 
7455191 
7455192 

7415193 
7455194 
7455195 
7455257 
7415260 
7455279 
7455670 

1.95 
1 55 

1 89 

1 55 

2.25 
225 
195 
1.95 
3 69 
2 85 

2 85 

2 85 
2 85 
1 89 

1 89 
175 

55 

79 

395 

CLOCK CHIPS 
905309 6 Olee, BCD Ou1p400. Reset PIN. 

MM5311 6 Sloe. BCD Outputs. 12 or 24 Hour 

MI115312 4 Dlait. BCD Ootputs. 1 PPS 00l9 1 

MM5314 6 019e, 12 or 24 Motu, 50 or 60 Mo 

9415316 4 0198. Alarm. 1 PPS O1461 

MM5318 Video Clock Chip. For Use VAIN IMMS841 - 59.951 

CT7001 6 4190, Calendar. Alarm, 12 or 24 HMV 

$9 95 
495 
4 95 
4.95 
695 
9.95 
5.95 

HP 5082 -7300 Series - Multi -Digit 
1/e" ht. Common Cathode Red 

10 Sr more 
3 -5 volts Ga 5 mils /second 

2 Dlgn S 
18979 

9 .69 
7 segment Monolithic 

3 DiOS 79 

Dip Package 4 Digit .99 .89 

5 Digit 1.19 .99 

TV GAME CHIP SET - $14.95 
Includes AY- 3- 8500 -1 Chip and 2.010 mhz crystal 

(2.010 crystal -91.95 ea /AY- 3- 8590 -1 chip -$13.95 ea.) 

Swl't 

s WIRE WRAP TOOL. Ie SU -30 
WRAP STRIP Uf WI 4P -35.95 

WIRE WRAP WIRE - 30IWG 
25ít. min. $1.25 50 ft. 51.95 100ft. $2.95 1001 r $15.00 

SPECIFY COLOR - White - Yellow - Red - Greet - E Ire - Black 

WIRE DISPENSER - WD -30 
50 ft. roll 30 AWG KYNAR wire wrap wire 2.45 ea. 
Cuts wire to desired length 

Strips 1" of insulation Specify - Blue -Yellow -White -Red 

New 
31/2-Digit Portabl; IIMM 

Overload Protected 3' 11g r I _ inlay 

Battery or AC o0eretron Auo2n'i 
Imv. 1Va, 0.1 ohm resalutror ri Dra ange readlna 

10 mea Input rnpendence 

OC Accuracy Inv typical 

Range.: DC Voltage'. -0- 1000VC.E4a Age'. 0-10005 

Fred. Response 50-400 COOL -AC Guye -' 0- 1000mÁ 

Re515lance 0 -10 mea ohm 

Slae. 6.4- x 44- a 2' f e'p Model 2800 599.95 

Comes with Iesl AC Adapter BC -28 8.00 

Mads. 0peratIng manpal Rechangeable Batteries rP -:3 20.00 

and spare mse Carrying Case LC -28 6.00 

ISATA HANDBOOKS 
7400 Pin our & oescriptr on of 54007740E '_S 52.95 
CMOS Prn out & Oescr onion of 4000 Se. CS x.2.95 
L' Pin -out & FunctionaI Description r® $2.95 

ALL THREE HANDBOOKS 06.E5 

1.24 

Spin 517 16 

14 pin 20 19 

16 pin 22 21 

113 mn 29 28 

22 pin 37 36 

IC SOLDERTAIL - LOW PROFILE (TIN) SOCKETS 

15 28 p 

2549 50100 I -24 

18 111.1 
m 5 45 

38 pin 45 

20 pin 60 

27 40 pin 53 

35 SOLDERTAIL STANDARD (TIN) 
14 pin S 27 25 

22'5 

pm 

16 pin 30 27 25 36 pm 

IB pin 35 32 30 40 pm 

24 pin 49 45 42 

SOLDERTAIL STANDARD IDOLO) 

8 pm S 30 27 229 9 - 228 

m4 

pin 

n 14 orn 35 32 

fi pin 38 35 32 36 pin 

18 pin 52 47 40 pin 

WIRE WRAP SOCKETS (GOLD) LEVEL #3 
10 mn 5 45 11 37 

-1111111- 
24 pm 

14 pin 39 42 01 6 pin 

16 pin 43 42 40 Oro 

58 pin 55 68 62 40 pro 

2549 50 -100 
37 36 

dit 43 

59 58 

62 6/ 

5 99 90 81 

1 39 I 26 1 15 

159 145 130 

5 70 63 57 

it 100 90 
1 75 1 40 1 25 
175 159 145 

51 05 95 85 
1 40 1 25 1 10 

159 145 13p 
I 75 t 55 I Jn 

50 PCS. RESISTOR ASSORTMENTS $1.75 
ASST. 1 

ASST. 2 

ASST. 3 

ASST. 4 

ASST. 5 

ASST. 6 

ASST. 7 

ASST. 8R 

ZENERS - DIODES - RECTIFIEFS 
TYPE VOLTS W PRICE TYPE VOLTS 'W PRICE 

19746 3.3 400mm 4,1 00 194005 600 P V AM 10/1.00 

151751A 51 400m 4100 1514006 800 PI MI' 1011.00 

19752 5 6 doom 4:1.00 194007 1000 PeO Ma 10/100 

19753 6 2 4000 4 1 00 143600 50 4004 6 /1.00 

114754 6 B 400m 4:1 00 914148 75 Id 1511.00 

14959 8 2 4000 1 100 164154 35 100' 12/1.00 

1119655 15 400m 4'1 96 194305 75 250' 2011.00 

145232 56 500m 28 144734 56 ro 28 

1105234 62 500m 28 1N4735 62 lo 28 

1N5235 Al 5001, 26 1104736 6.8 28 

1805236 7 5 5000 28 144738 6.2 28 

19456 25 400 6 1 00 164742 12 2B 

1N458 150 7m 6 100 194744 15 to 28 

194854 180 100 6/1.00 191183 50 PI 5 4 F 1.60 

194001 50 PIA 1 AMP 1211.00 1841160 100 PI'- 5 A W 1.70 

194002 100 PIV 1 AMP 12,1.00 1N1185 150 Fl.' 5ÁF 150 

1814003 200 PIV 1 AMP 12/1.00 191186 200 Pr.' b A F 1 80 

194004 400 PP/ I AMP 12/1.00 141188 400 11: 5414 3 00 

$6.00 Minimum Order - U.S. Funds Only SINK Sheets - 250 - Send 35e Stamp for 1977A Catalog 

CellhNnla Residents - Md 6% Sales Tax Dealer Information Available 

arces 
ELECTRONICS 

1021 -A HOWARD AVE.. SAN CARLOS. CA. 94070 

PHONE ORDERS WELCOME -14151592 -8097 

All Advertised Prices Good Thru October 

CIRCLE 25 ON FREE INFORMATION CARD 

SCR AND FW BRIDGE RECTIFIEIIS 
1511@ 4005 SCR 

354 @ 2005 SCR 

164 @ 2000 SCR 

124 @ 500 FW BRI8G AE 

124 @2005 Fw BRoC =RE 

C360 

030M 
262328 

MOO 980.1 

MD 980 -3 

MPS 005 
MPS 416 

7922194 
252211 
1522115 
292469 
1X23698 
2119¢4 
2429364 
14119074 
211925 

293051 
100055 

403055 
61401955 
193392 
ROWS 

31 CO 

551 CO 

33100 
431W 
53100 
531 CO 

43, 00 
431 00 
431 W 

On 

531100 
111 CO 

5 59 

5' W 
St 15 

5/51 00 

5/31 00 

TRANSISTORS 
P53561 331 W 
14N356e 431 W 
141569 4 SI W 
xl7a 531 W 

103705 531 00 

2N3700 531 00 

1N370. 531 W 
113110 551 00 

243719 S 65 

153715 Sr 00 

153303 5151W 

1113,0+ 51 W 
93905 4S100 

193.906 451 00 

1481013 351 W 
19401+ lS1 00 

294123 10,106 

S1 95 

1 95 

50 

1 95 

1 95 

4mW 
431W 
451 CO 

4,51 00 

4.5, 00 

441 00 

5310D 
KU 00 

4/51 W 
431 00 

451 CO 

531W 
5,51 W 
531 CO 

5'51 00 

5/51 W 
SCF 1'5100 

52 00 

CAPACITOR 50 VOLT CERAMIC : ORNER 
DISC CAPACITORS 

I -9 10 -49 50100 '9 '0.49 50 -100 

1001 05 04 03 001AF Or 04 035 

22 pl 05 04 03 .0947148 -041 04 035 

47 pf 05 04 03 015F Ci 04 035 

100 pl 05 04 03 .0225F .05 05 04 

220 01 05 04 03 0470 CI 05 04 

470 pl 05 04 035 .10/F 59 075 

100 VOLT MYLAN FILM CAPACIT211a 

001mí 12 10 07 02201 11 II OB 

0022 12 10 07 047m1 17 13 

0047mí 12 10 07 .101 23 17 

01m1 12 10 07 .22mí :a 27 22 

028% DIPPED TANTALUMS (50(101 CMSFOT e8 

1 /355 28 23 17 I.5 /35V Si 26 21 

15/354 20 23 17 2.2/255 27 22 

22/35V 28 23 -17 3.31255 27 22 

33/35V .28 23 17 4 7/255 71 18 23 

471354 28 23 17 6.8 /25V 35 11 25 

.68/350 28 .23 11 10/255 41 35 29 

I.0/35V 2B 23 17 15/255 T 50 40 

MINIATURE ALUMINUM ELECTROLYTIC CA'b 008 
4slal Leed Mal1 rid 

47/500 15 13 10 .47/250 1 13 10 

1.0 /50V 16 .14 11 47/50V 15 14 11 

13750V .15 13 10 1 0 /16V .15 13 ID 

4.7/255 .16 14 .12 1.01250 16 14 I1 

10I25V 15 13 10 1 0 /509 6 14 11 

10/500 16 14 12 4.7/165 IS 13 10 

22/254 17 15 .12 47/255 5 13 10 

22/50V 24 20 18 4.77500 '6 14 11 

417250 19 17 15 10/16V . 4 12 09 

47/50V 25 21 19 10/25V '5 13 10 

100/255 24 20 18 10/50V 
- 

6 14 12 

100/50V 35 .30 28 47/505 -.4 21 19 

220/250 32 28 25 100/165 - e 15 14 

220/505 45 41 38 100/255 '4 20 10 

470/259 33 29 27 100/505 5 30 28 

10001165 55 50 45 220/16V 

2200/165 70 62 55 4710255 

123 

www.americanradiohistory.com

www.americanradiohistory.com


ovar 

RA-422 

3- Channel 

VHF RECEIVER 
150 -174 MHz 

REG. 2299 2 
Less Crystals 

B R SMOKE & FIRE DETECTOR 
--may+ 

1 9 REG. 
19:99 

Protect Your Family 

XM-646 

7/ TRANSISTOR 
AMPLIFIER MODULE 

M '. X99 
Reg. 

Experi- 
menter's Delight 

NI -CAD 
BATTERY 

"AA SIZE" 

BA -341 
EA. REG. 

1.2 Voltsera 
Rechargeable 

T PM Speaker, 8 OMIS, SS -295 

8 -Track Tape Deck will Play-hack Pre -Amp., 

4-Pole AC Motor, less Cabinet, RA -601 

Ni -Call Batt. Packs, 2 -M cells -2.4 Volts, BA -359 

REG. NOW 

.29 

9.99 

.99 

Ni -Cad Batt. Packs, 3-AA cells-3.6 Volts, BA -327 3.50 1.49 
Ile -Cad Batt. Packs, 4-AA cells -4.8 Volts, BA-361 Y.29 

Volume Control Kit, 12 Pcs. Assorted, VC -274 I. .59 
Stereophone will Cord & Pklg, PH -331 7.00 2.99 
100 Pc. Resistor Kit, 4147 -1 Watt, RR -011 1.19 .19 
50 Pc. Elect. Cap. Kit, low Voltage, Axiel-Radial, CD -401 5.00 2.99 

40 Pc. Solder Terminal Strips, XM -501 1.30 1.00 
AM Pushbutton Auto Radio -flew, AU-580 10.99 9.99 
Solar 30 -50 MHI. (3 -Ck.) plus AM std. Broadcast Pocket Receiver, RA -511 39.00 29.99 
Electronic Camera Shutter Assembly, XM-631 .99 

Singer 12 Digit MOS Calculator Chip with Data Sheet, XM -635 2.98 1.19 

UHF Varactor Tar, Data Mcl., XM-676 1.99 1.49 
Electronic "Chao -Chao" Module for Model Railroad, AM -549 1.99 .99 

Siphon Pump -6 ft. Squeeze Type, XM-615 .59 .39 

6 YDC to 12 VEX Converter, AU -297 16.00 1.00 

4 Channel Converter for Car Stereo, HF -213 1.90 2.00 

Toning Motor 1 Rev. Every 4 Hours 120 YAC, MO -401 1.69 .59 
Teletron Digital Clock Movement, VA" Numerals, 

111 VAC, 60 Ht. Removed from Equipment, 5W-853 5.99 4.99 
21/2" 60 Ohm Speaker, SP-435 1.19 .69 

AM- FM -MPX Receiver Chassis, Solid State 11 -12 YAC Input, Tape Out lacks, RA -514 .9.99 1.99 

Universal AC Adapter, 117 YAC Input, 6,1.5 and 9 YDC Output @ 300 Ma, BA-159 1.00 4.99 

L_ 

electronics 
260 S. FORGE ST. 

DEPT. L -4 AKRON, OHIO 44327 

NAME 
ADDRESS 
CITY STATE ZIP 

ENCLOSE POSTAGE AND SALES TAX 
QTY. STK a DESCRIPTION PRICE EA. TOTAL 

CIRCLE 71 ON FREE INFORMATION CARD 

BONUS SALE 
With a s25 prepaid order gef an inter data catalog 
With a s50 prepaid order gef the 8080 user manual 

8K RAM BOARD 
FULLY ASSEMBLED & TESTED, JUST 
PLUG IT IN -64 21102s (in sockets) 
ALTAIR & IMSAI 8080 COMPATIBLE, ON 
BOARD REGULATORS, FULLY BUFFERED 

S189 
WHO NEEDS A KIT? BUY IT, PLUG, &GO 

IC SOCKETS 
SOLDER TAIL TIN 
ptal ea. 10 100 

8 25< 22 18 
16 25 22 20 
16 27 23 20 
24 SO 45 36 
28 80 75 68 
40 99 94 89 

WIRE WRAP TIN (31 
pins ea. 10 100 
14 45 40 32 
16 48 43 35 
24 75 70 60 

molex 
5004.75 SK 138 

1K 8.50 10K 70 
2K 16 50K 325 

CARBON FILM 
High quail'. .25W 5% 

FROM 2.7A to 2.2. STOCKED 
h fen hundred 

e104 404 $1.60 
no mla of values 

RESISTORS 
All STANDARD VALUES 

IN DEPTH 
thousand 900 m, nl mum 
$14- Per value 

COUNTER DISPLAY KIT 
Ideal module for home built counter 
projects. Includes 7490 decade counter 
7475 latch, 7447 driver, and RCA .6" 

N MITRON display. PCB with plated thru 
hole and instructions supplied 
KITS 

BOARD 
FRO 

"err 
ONE TO TEN 

g t $5 89 
pd % i 

!: 7190 765 ' Ìa66 

RESISTOR ASSORTMENTS 
LEADS TRIMMED FOR 
200 'Á 5% 

S2- 

PRIN TFD CIRCUIT BOARD 

200 12 . 5 i 
S2- 

-SUPER SPECIALS - 
74S206 DIP 256.1 45NS RAM S .90 
934101 " " " " .90 
LM308AH OP-AMP wow.. .90 
pA776 ' "PROGRAMMABLE .90 
78L05 1092 1A + REGULATOR .30 
7ßL24 ° 

30 7ßL24 30 
MM5369CRVSTAL OSC. TIME BASE 1.75 
MM50581024HITSTATIC S.R MINI 2.00 
LM300 ADJUSTABLE REGULATOR .60 
1./..4723 .50 50 
747 DUAL OP- AMP ,50 
ZENER 16V 1W on tape .10 
DIAC 27 VOLT TRIGGER DIODE ,20 
CERAMIC FILTER 10.7 Mhz. 1.25 
7812 TO -3 lamp REGULATOR .69 
78M05 I 0220 

. SA .69 

Numeric Display 
1/4" Single Digit; 
GaAsP LED `1 3 

FAT 70 
COMMON CATHODE WITH RH DECIMAL 
COMPACT - 10 DIGITS IN 3" PANEL WIDTH 
HIGHLY LEGIBLE - BRIGHT RED k" CHARACTER 

READ WITHIN 30 FEET OVER A WIDE 
VIEWING ANGLE (1400) 

LOW POWER - 125 MW PER DIGIT AT TYPICAL 
BRIGHTNESS 

79c each -ten $6.95 
100 -$49 

DIP 
Api. 
Y4rf /., 

TRIMMER 
12 TURN 1/4"x 1/41(1/4 

5Kor206Ko, Y 

mfg. DALE g 

$.50 FOR $4 

-SWITCHES - 
RED PUSH BUTTON A 
N.O. MOMENTARY 
CONTACT, 1 /á' HOLE 

30C each 

8 S 2 D. , 
100 22 

1000 195 actual size 

POTTER 
BRUMFIELD 

I 
Type KHP Relay i .. + 

4 PDT 3A Contacts \ 
250 COIL Y l 
650 ohms 

120VAC I r 
.. 

1o.5!LA r 4) A- $ 1 60 ea. UI 

. 

MINI MINI TOGGLE /2 
EXTRA SMALL D. P. D.T. dRk 
3A 125VAC CONTACTS 

each $1.50 

8 - 10. 
actual 

100 - 95. size 
JBT l0í1 -223 5 AMP DPDT 
ROCKER SWITCH AIEN PANE.. 
MOUNTING HARDWARE 

79 eat 

fen $6 -.__ 
$ 49/c {¡ {( 

1.1 lit 

150 Mhz Prescaler 
Use low frequency counter do 

VHF or UHF frequencies. yr loss, uenc kit vier divide the 
input signal by ten (10 or 100 with 650tAr option) 

Kit cootaina drilled circuit board, 2 MC10111 
Ic'., eli part. aeeaea aaa iortrvrtiae.. / 

150/120I91r KIT $12.95 
6501OI option W /1IC90 IC 

and case are not 

95 

at 

tDp. 
.1A, power eupDtY 

t pare of kit--- 

TO-92 TRANSISTORS 
50 FIRST QUALITY PLASTIC 
TRANSIPTORS ASSORTED TYPES 
SNP, NPR, AND EVEN A FEW 

DARLINGTONS.. THESE ARE 
NOT U -TEST SPECIALS FROM FACTORY 
REJECT BARRELS, BUT FIRST QUALITY 
PARTS WITH HOUSE NUMBERS. 
JUST 250K AVAILABLE -SO STOCK UP 
NOW ... FIFTY FOR g2- 

SUPER LED's i 
- 1 3D', 

header with .z threoded stud 
to a heat k n A.BFRt ',, 

t ( n 
n be pulsed at up ,o 25n 4. ,. 

tole. Data supplied w /order 
:':2 Infra 1,.a ./10. ten, 

sr, 99 ea' 
yes Infra Rea a /n1Rn tens 
Di, Visible Red with low lent n.n .,,tn.e Rea with nigh Lo> 10e 

POBOX 41778 Money back guarantee- $5 minimum order. 
we pay post on orders for $10^ r more. All Sacramento Ca. orders 

must be in U.S. funds Foreign orders must include post BAC & MC e 

95841 prepaid orders and shipping is addd 
916 334 2161 4811 MYRTLE AVE B R BY LO i1 

E LECTROfellCS 
,,, 

BANKAMERICARD 

ypoiel,O 

y,,, 
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III "hIATALN.\'['1O \\I. I'I.Ia(I II( \ I('- l'NI,I \IITFI:D 
10% OFF WITH $25 ORDER 
15 %,OFFWITH$1000RDER 

THIS* DIS(OL'VIS APPII IO 10IA1 
OF ORDFR - SWIA1S I94(IUDFD 

-- __ ,. 

4,,1 R1 

/ 
( 

e Digit Clock Kit 
MM5114 with 6 N571 .27" displays 2 P.C. 
hoards - Display board may be remote. 
Internal or wall 

hour. Includes 
un be used. 

So-60 Ht, 12 -20 hour. Includes all necessary 
Transistors, resistors. capacitors. diodes. 3 

DIGITAL 
7.116 .29 
7427 ,24 

7437 ,19 
7454 .12 
7493 .39 

7495 .69 
74145 .89 
9602 59 

7.1015-{ 2.49 

102 
1024X1 STATIC R6M 

SPECIALS 

MVIOB 
MV50 
556 
567 

LED DISPLAYS 
DLIOn s1.49 
NSN 74R 99 
FND 359 .59 

MAN 72 .99 
DL702 

MEMORIES 
1101 S.69 

1 103 .69 
1702A 5.95 

5262 .99 
74S200 3.25 

82S23 2.75 
93410 1,39 

TTL 
7404 .13 741 .17 74157 .119 

1101 .% 751 .17 74110 1.10 
'401 .1S 71451 .17 74155 .97 

7407 .15 7160 
.17 '41% .97 7404 

14 7444 405 .19 7465 .4 '4154 1.» 
7106 ,10 700 .M 74160 1.2] 
7107 .i 7471 .) -4141 .97 

7409 .1S 701 .95 74161 1.79 
7109 .19 7171 .14 "4167 1,09 
7110 .14 7175 99 -1161 W 
7111 .2s 7176 .b 4165 .99 

7111 .43 7441 .66 74,64 1.25 

7414 .65 7445 M -4170 2.10 
7416 .35 7484, .40 4171 1.49 
7417 .]5 7449 2.25 "4174 1.11 

,_h 
6 S .00 

16 S .00 

.99 
1 19 

('] $115.95 
tj,(J 

1 y 8K E IOM 

s 1'1 
S 1.29 2 

16 PIN switches and complete assembly instruc- 
tionS. 

CK6-3 $14.95 
CENTRAL PROCESSING 

8008 $16.95 
8O80A $1 

UNIT UART 
AY51013A $6.95 ,. 

7420 .30 7490 .17 -1175 .97 

7422 .1 7491 .75 '4176 .09 

7427 .29 7491 ,N '4171 .54 

7425 .27 74e) .40 "ORO .90 

MM 5330 S6.95 56.95 
9.95 

,P 42i -09 9 drRA :." nrnn Aur.r 
rfur wrlh NOS 151. 

1100 SI)(,'.rq 1.79 
4 DIGIT DVM LOGIC 

CALCULATOR 
DISPLAY 

v MAN 3 M 

ON PC BOARD 

99 c 

MEMORIES 14110 

" "I 1 -ahr1 RAM 44115 In pm 1 49 

11110 PO RAM MI /S Dana... IO pm 
1125 10411 PO 1111114 S1411( 

Heal huarammahlr 15 tr.oal,e :1 p,n 445 
1n:4 no Rani std. 1, 1 4 

n, 11Hhu PROM -11 ell, ,r1 

r 

R I. NO,Ammahle cS Ira..k ;1 pm 44; 
2.1 1.24 PO RAM MIA IAn Snot In p.n 49 

:,.2 1414 hot RAM 411,S Ihnamra 1: fan 1 14 

7426 .26 7194 .70 74181 2.45 

7127 .29 7495 .79 74187 79 
7410 .20 74% .» '4144 1.90 

7442 .23 71110 .N 'Iles !.10 

LH 0070 
BCD BUFFERED REF 56.95 

7417 .25 7410S .44 74147 5.75 

7430 ,25 7407 .17 7440 1.15 

7440 ,15 74121 .30 74191 1.25 

7441 ,44 7422 ,30 74191 .95 

7442 ,H 74123 AS 7419i Al 
7447 .73 74125 .St 74191 1.25 

7444 .71 74114 .St 7445 .74 

7445 .73 741)2 .n '4416 1.25 

7444 41 74141 1.44 71147 .77 

7447 .» 74145 1.04 74144 1.71 

7444 .79 74150 .97 
741.01 

1.69 
7450 37 74151 .79 74200 5.45 

Low powum 
743004 .29 74151 .29 74190 1.10 
74107 .19 74155 .29 74191 1.10 
74101 .23 74(71 .29 74191 1.50 
74101 .39 71171 .45 74195 1.50 
74100 .29 71177 74110 3015 
71110 .T 7117/ .56 

.41164 LLS 
.'4110 .29 71470 .75 711165 2.70 
74(42 .29 74345 1.09 
7042 179 4146 AS 

LOW RSC HOTTKT POWER 
741300 14 7415 O .16 7.1195 2.09 
741501 -% 741540 .45 7415107 .59 

741504 .x 741541 1.40 7415144 L20 
741500 .30 711574 .59 7415191 LP 
741510 76 741590 1.10 7415197 110 
'41510 x 741591 1.10 

MOH SPEED 
11104 .S 741121 .25 741141 .2S 

741101 .2S 74H10 .25 741161 .25 

'4H04 .25 741140 .25 741171 -» 
'4H00 ,25 74H 50 .25 7411101 54 
'4H10 74HiI .25 7411101 .60 s 

11 ,j5 '1Hi1 ,25 7411101 .60 

741110 .2s 74HhO .25 7411104 .72 

'41111 ,25 41160 .25 7411104 72 

MM 5616 S1.25 
QUAD BI- LATERAL SWITCH 

..w .ww 

KEYBOARD ' 
20 RIYS 

7 SIIDE SN gg ( 
3 1 3 : 

IC SOCKETS 
Sold, TH low profil 

4: 
R Pr^ 5 r :1 P'' 
14 Pin 10 a P'r' 
+h Pin _, 40 P.^ 
11prn 

MM5369 Divider mDIP 2.49 
Crystal 1.58 MHZ color TV 1.75 
(n51a1 2.0111 MHZ 1.95 

MINIATURE SOLID STATE 
ELECTRONIC BUZZER I 

21 +r^ 
`` 

W 5 \ 
2.1 pm 119 175 a.,9 

\ 

~ 
I l )\I , 1 I I 1 1 1 1 1 , I r n: ' I l l I i l l 

ICI\\ 1 I RRI \I DP V'. 
NA ) V ( 1 \ 1\1. , ( i) \ I \ l 

'8 dB min Al 1 FT. - 4i0 Kr LA 

18 -106 IA ISmA 4.9 VOC 51.44 
IRAQ 17% I ;mA 8 -l0 S D 1.99 

+. 

F 

4 Digit Clock Kit 
MM5i17 and 4 5571 .27" d. ,la.. 12 -24 
5444444, w-60 H. One PC. ho..ld nrom 
modal." flak. dnplay.. and all n..es.ar. 
unu r. auo. r Io.. upardw. tides. 1 

'nutter, omplele rn.Irrrc nom ant ohe 
mains for assembly 

CK44 

SPECIAL DEVICES 
172 AI -II Slip Deleator DIP ISI 
546 AM Radio Retener Sub.,,Iein DIP 7 

1)10 IM Stereo Dernodulalor DIP 1.90 

14% Salami ed ModulaHM- Demodulator 99 

IMO Stereo multiple.« DIP Lyle 

ULN22014 IM Gain Slot` 64db 11161 mD1P +.Ill 

211) Gain Slop` mDIP t. IS 

2S1) Character Generlw 44.5.5 DIP 14 10.10 

)046 Transistor Auat DIP-14 '1 

LINEAR CIRCUITS 
IOi s ', 1-1 14: - :i 
WI 19 1-,. W 1 1 M 
101 51 40 n '19 1,- 

104 RO 140 N 1 1 ' 11 17 

45 I 181 1'S .4- -I 
47 21, 1111 1 -; .48 1. 

104 474 

494 I I-, 
n 1 

49, 
74, 1154 

.40 MOO 144 
no 

i 0 49 
iii 45 ,5i 45 7524 '1 
114 111 

5544 Id, 7525 90 
1101 i W 740 3s$ 1030 4 : 
'201, 

i 19 42 1.)! UM :: 
'f4 I -0 565 1.14 '5150 1 -5 
124 

1 it ;yy 1.91 75451 lí 
114 151 y7 1.95 'WSJ IS 
14030 I. 704 26 7S1ú .15 
1401 1 49 710 15 75491 .71 

1': 1741 .ii 26 5(92 _40 

- 
CARBON FILMRESISIOFS 45% 
ALL STANDARD VALUES 

4. + OR 'h WATT 

QTY. PRICE PRICE 

r, omum 10 

, r salUl1 

0-10 ),IU rd 
10-100 5.10 ea 5.05 e 

101-1000 5.04 i 

CLOCK CHIPS 
51445114 a digs mulllplelted 11 -74 

44 pin 
44445116 4 digit. 11-24 Hr. 060 

40 

51754: 4-6 digit 11 hour. b0 He 

Mighlnm. tonlrol sapabilit.. 
Ione output - 24 1 pin 

(T7001 i, d,gA. 11 -24 Hr. 060 

H. i0-ó0 HI 
4.45 

H. alarm 
1.45 

,noose alarm 
alarm 

4.95 

Ht. alarm, 
- 28 pin 1.95 

MET 
STANDARD 

RD 
VAL ALL STANDARD VAL JE 

+ 1% I. WATT 

QTY. PRICE PRICE 
,.ur h s llmum 10 

. -r value/ 

0-10 5.20 ea 

10-100 5.151. 
100 -1000 1.10 ea 

U 
*MA 76 40114 1. H AlbsA 84 

40014 .25 40104 1.72 4044: 41 
4001: .15 40114 III MriA 44 

40064 1.75 44114 Al .M 4O'IA .IS 
40076 .26 4021A .25 4024 15 

4004 1.52 40244 .M 40714 _M 

1009: .57 4025A .2S 407S1 19 

40104 .M 40174 .S9 40744 .H 
40114 .79 402M .% 4042* .15 

40uÁ ,25 4010: .44 4uA 1.54 

40114 ,45 40154 1.27 45144 1.56 

40144 1,27 44404 ,.I9 45454 2.10 
40154 1.17 104241 1.47 
4016: .44 4119A ,49 
4017: 1.01 4050: 39 

74(10 .19 710 71 1.04 4( 162 2A9 
74(07 .26 7 %76 1.14 74( 161 266 
74( 04 .44 4( 107 1.17 -4( 144 266 
74(04 .M '4( III L62 74( 171 L22 
'4( 10 ,35 74( +54 LIS 74( 195 224 
7K 10 JS 10(1,' 1.76 40( 95 LIS 
'4( 42 1.10 74( 160 2.10 40( 9- .% 
4c 1 i64 4( h 119 

DISCRETE LED's lM 
ME INIR 1111 II :R i M1 .20 

+'0" 
MV10E (1144 DOW c0" .25 

MV5O (114R -:9111 09- .12 
MVSO RID - 41I41 09 .12 

44530100 RFD I9" .12 

RL2Oe RIO DIN SUSMINIAIURI Ii' .12 
RLTT103 WHIII DIN. SUSMINIAIURI 

NO RUNG' 124` .13 
RLC -200 RFD Offf (URRINI RIC 140" 

CONS, 081(,11151 4 , 1 :.1 25 
RLC -201 RID DIN. I I RRI51 RFC 

(ON% SRIG117N'SS 4 ,- .ty0- 25 

RL44O3 RID DOFF. lUli 11000 19O' 15 

GREEN SPOT .140" .18 

CL[AR 01101 1q1' 1 S 

I,mrr and date tut ult.. 

SHIFT REGISTERS EACH 
1íI11 11114 511 MOO I 1)6 v. lb plot 5245 
[5104 11114 bit Mill T MN 8 pm 2.4i 
2íl1 Ti -S,ate Owl 50 -IIK) -1144) bit 

STATI( Il mn 2.95 
2 518 Hey 12 -bit STATIC 1h pin 2.95 
2;19 Hey 40 -bil STATIC 16 pin 2.9S 

Dual 2 ;6 bit STATIC 8 pin 2.9S 
2532 Quad 80 bit STATIC 16 pin 1.95 
5011 1024 bd accum. Dynamic 8 in 1.7i p 
5014 ZOO! Sol bit Dynamic 8 pin 1.59 

TANTALUM 
solid 
.1 

.1i 

CAPACITORS 
dlppd +20% 

mid 351 S .25 10 mid 1674 S .44 
mid 155 .2S 10 mill SS .4S 

755 .15 IS mid IOV .N 
mid 105 .25 IS mid IDV ,45 

mid 15h .10 22 mi./ 1674 .Ar 

mid IS'. 10 1) m1.1 IOV .N 
mid ,b' .10 47 mid 674 IS 

be .10 Si. add 16 .45 

mid 506 .40 ISO m,d I51/ .54 

OPTO ISOLA (ORS 
sot 11. r q , ...rr." ,1n. 
.o I. I,,r , ....L..... ,, ...... r... 

1 mid 
1.1 

1.1 
I.) 

Date sheets on request. Add 304 each 

d item is priced below 51.00 eas h. 

4.7 

...timid 
61 

J LED C FREE CATALOG AVAILABLE ON REQUEST 

1411,1.11 bon Ru 14111..d Shipment will be made windage prepaid w.11.in I days Iron 
,etelpl of order. Pa.menl ma. Iw made with personal (heck. (hats' . ud lìnilodr 
number and rips Aalrl.,n mimes order. Phone Orden - EoIA and M/t t.rdm GO.D 

Add 51.00 w unrr ,hipping and handling d order n less than $10.00. 

( ddornu reMdrn,S add sides las. Include shipping expense lot orders .hyped Out oI 

l S and ( amide ppro9. 10 oI order 

INTERNATIONAL ELECTRONICS UNLIMITED 
VILLAGE SQUARE, P.O. BOX 449 DEFT R v CARMEL VALLEY, CA 93924 USA 

mom PI1O \E 1408) 6-39- 1171 

CALCULATOR CHIPS 
CT5002 11 digit. 4luntlion lilted decimal 

battery operation - 40 pin 1.95 

CTSNS a digit, 4 dunetion plus memory. lived 
decimal -10 pin 149 

MM5725 digit, 41un(tion. floating decimal 
le pin I.94 

MMS7)6 6 digit, 4 Junction. 96 batters 
operation - It pin 1.95 

MMS730 I digit, S dunction plus memory and 
comunl floating decimal, 9V banes 
operation - 24 On 395 

MM5719 9 digit, 4 function, 95 battery 
operation - 22 pin 1.95 

f A. 

DL I OA RID C 4 .27 MD 51.89 
DL 707 Ell) U CA JO" RHO 1,49 
DL 507 RID C A .50" RHO 1.49 
FND 359 RID CC .r;" RHD .89 
DL 702 RID (C .)O' 111D 1.39 
NSN 74R RID CC .10' RHO 1.49 
DL 500 RED CC .50 RHO 1.49 
MANS GREI %CA.27 "LHD 1.39 
MAN8 YELLOW CA .27' 111D 1.39 
MAN82 YELLOW CA .l" MD 1.89 
MAN66 RED CA .6" DID 2.19 
DL747 RID CA .6" LHD 2.39 

CIRCLE 33 ON FREE INFORMATION CARD 125 

www.americanradiohistory.com

www.americanradiohistory.com


POWER SUPPLY KIT 
eepu,ated power aupÿ!vopro. 

v011. 
e 

ampp SOnvolwa requ el 4on 9oóá 

Requires 
de 

tamps. 
a n 

IB 
ire 

Complet. t, PS- 3LT....., 

rs. 

...96.96 

MINI -KITS 
FM WIRELESS 

MIKE KIT 
FM -1 12.95 

trans/. up lo 390 lo any 
WA. RA radio Senxuve mike 

cry. or ceramic ;it a7.:',73:';',;';',1 

TONE DECODER KIT 
Bocomplete u;., °4110 

amber 
5000"14 

single 
u ao e 

ange. von.ge re0ulalmn 567 IC 
Welt, br uch.lone oxoding_ tone torsi 

v] ro, o soga n u 
and 

mean 
oK9 Runa on 5 ta n2 voile 

Complete Kit, TD-1 54.96 

LED 
BLINKY KIT 

A pre anion l- 
ter which allemarely 
hassles tomPPLE. 

Images name 

or vere ng panel OrPe 

Complete Kit, 8I -1 $2.05 

h 
SUPER-SNOOP AMPLIFIER 

supersensitive amok.' which 
up a pin drop el 15 Neil Great for monitoriri 

pica 

Palsy's 
ampYnrerp Full 2 

as 
al 
general purpose 

on bora f3.,14. uns any 13Pe of mike heou,res e -45 

Complete Kit, IN -9 54.05 

MUSIC LIGHTS KIT 
See come aobve- c3 dlll,,eni 

iormñé m dooanoe end one for 
NoonaoEACh channel mowrdually aolual.le 
a rives up lo 30015 Gregor pan.. 

Complete Ill. ML-1 
[Hasa d 

97.95 

SIREN KIT 
e upward and downward wail 

It siren audio o- 
p u on 3.9 volis uses 845 ohm 
speaker 

Complete Kit, SM3 52.96 

CODE OSCILL T 
Powerful 1 wart audio oscillator of appror 

z. pp." Ior many uses Great for warning 
alarm battery checker voltage mmcator and 

nde cilla. 
Complete Kit. CPO -1 92.50 

DECADE COUNTER PARTS KIT 
ciutles 7490ADMHr <uunler 7 

.147 LED tlnv ED re 
resistors hook up /lateen and 

ostiep co 
Kit of Pin, DCU -low 93.50 

UNIVERSAL 4K x 8 MEMORY 
BOARD KIT 

$74.50 
32 2102,1 fully buffered, 16 address lines, on 
board decoding for any 4 of 64 paws, standard 
44 pin buss. 

EXPANDABLE F8 CPU BOARD KIT 
$99.00 

featuring Farrbug PSU. 1 K -of static ram, RS 232 
interface, documentation, 64 BYTE register 

4K BASIC FOR FAIRBUG F8 
on paper tape .. $25 00 

C /MOS (DIODE CLAMPED) 
74C10- .22 4012- .22 4023- .22 
74C193 -1.50 4013- .40 4024- 75 
4001- .22 4015- .95 4025- 22 
4002- 22 4016 40 4027 - 40 
4006-1.20 4017 1.05 4028 88 
4007- .22 4018-1.00 4029 -1.10 
4009 42 4019 .25 4030 - .22 
4010- .42 4020 1.05 4033 1.50 
4011- .22 4022- .95 4035 1.10 

4042 .78 
4046 2.25 
4049- .40 
4050- .40 
4055 1.50 
4066 .80 
4071- .27 
4076- 1.05 

WSU30 -Hand wire wrap tool used to 
wrap, unwrap & Strip #30 wire $5.50 

024, EIGHT 
CONDUCTOF 

SPECTRA 
FLAT CABLE 

10 -/$ 1.50 
100'/$13.50 

DIP SOCKETS 
8 PIN -.2224 PIN - .40 

14 PIN .2528 PIN - .50 
16 PIN -.2840 PIN - .60 
18 PIN .30 

#30 WIRE 
WRAP WIRE 

SINGLE 
STRAND 
100'/51.40 

2 /080K EPROM 
252: STATICSHII T HIE 
2513 CHARACTER ,.EN 
2518 HEX 32 BIT SR 
2102 1 1024 BT RAM 
21078 

$20.95 
5 195 
S 995 
S 2.50 
$ 1.29 
$ 4.25 

MK4008P . .............. $ 1.95 
52804K DYNAMO. 14Ak1 5 4.75 
1101A -256 BIT RAM $ .85 
MM5203 UV PROM 5 695 
1702A UV PROM S 4 95 
5204 4K PROM SIO 95 AY 1013 UART S 6.95 
LIGHT ACTIVATED SCR's 
TO 18, 200V I A $ 1.10 

Frequency 
Counter 

$79.95 KIT 
You've requested it, and now it's here! The CT -50 Fre- 

quency Counter Kit has more features than counters selling 
for twice the price. Measuring frequency is now as easy as 
pushing a button, the CT -50 will automatically place the 
decimal point in all modes, giving you quick, reliable read- 
ings. Want to use the CT -50 mobile? No problem, it runs 
equally as well on 12 VDC as it does on 110 VAC. Want 
super accuracy? The CT -50 uses the popular TV color burst 
freq. of 3.579545 MHz for time base. Tap off a color TV with 
our adapter and get ultra accuracy - .001 ppm! The CT -50 
offers professional quality at the unheard of price of $79.95. 
Order yours today! 
CT -50, 60MHz Counter Kit $79.95 
CT -50WT, 60 MHz counter, wired and tested $159.95 
CT -600, 600 MHz prescaler option for CT -50, add $29.95 

VIDEO TERMINAL 
KIT $149.95 

UTILIZES NEW MOS -LSI CIRCUITRY 

SPECIFICATIONS 
Sensitivity: less than 25MV 
Frequency range: 5Hz to 60MHz, typically 65MHz 
Gate time: 1 second, 1/10 second, with automatic decimal 

point positioning on both direct and prescale 
Display: 8 digit red LED .4" height 
Accuracy: 10 ppm, .001 ppm with TV time base! 
Input: BNC, 1 meg ohm direct, 50 ohm with prescale option 
Power: 110 VAC 5 watts or 12 VDC ® 1 Amp 
Size: Approx. 6" x 4" x 2 ", high quality aluminum case 
Color burst adapter for .001 ppm accuracy available in 6 
weeks. CB -1, Kit $14.95 

A compact 5 x 10 -inch PC card that requires only an ASCII key- 
Ward and a TV set to become a complete interactive terminal for 
connection to your microprocessor asynchronous Interface. Its 
many features are single 5 -volt supply. crystal controlled sync and 
baud rates (up to 9600 baud), 2 pages of 32 characters by 16 lines, 
read to and from memory, computer and keyboard-operated cursor 
and page control. parity error display and control, power-on ini- 
tialization. full 64- Character ASCII display, block -type see-thru cur- 
sor. Keyboard /computer control backspaces, forward spaces, line 
Leeds, rev. line feeds, home, returns cursor. Also Clears page, 
clears to end of line, selects page 1 or 2, reads from or to memory. 
The card requires 5 volts at approx. 900 ma and outputs standard 
75 ohm composite video. 

TH3216 Kit $149.95 
TH3216, Assembled and Tested... $239.95 
VD -1, Video to RF Modulator Kit $ 695 

600 mHz 
Prescaler 

Fully assembled and tested, 
Extend the range of your counter to 10 times higher in frequency 
Works with any counter. High sensitivity input with built -in on -chip 
pre -amp. 
PS- 1B, -10 $59.95 

SIX DIGIT 
12/24 HR 

CLOCK KIT 
Want a clock that looks good enough for your living room? 

Forget the competitor's kludges and try one of ours! Features' jum- 
bo .4" digits, Polaroid lens filter, extruded aliminum case available 
in 5 colors. quality PC boards and super Instructions. All parts are 
Included, no extras to buy. Fully guaranteed. One to two hour as- 
sembly time. Colors: silver, gold, black. blue and bronze (specify). 

Clock Kit. DC -5 $22.95 
Alarm Clock, DC -8, 12 hr. only $24.95 
DC -5 with 10 min. ID timer. $25.95 
Mobile Version. DC -7 $25.95 
Assembled and tested clocks available. add 
$10.00 to kit price. 

741 MINI DIP, Souse marked 10/52.00 

MS, 
®I 

Phone 
worders 

elcome 

stiefeetlon guar.. 
teed or money refund - 
ad. order. under 910 
add 760. COD add 
Ní.00. NY add 7% 
Wes tan. 

CAR ' 

CLOCK i 
KIT $27.95 
224 -Four 12 -Volt AC or DC A u7 

$ 
0Me 

High Accuracy It minute /month) 2 
6 jumbo d" LED readouts 74471a5745 74,747 
Easy. no- potanty hookup 
Display blanks with ignition 
Case, mounting bracket included aim, For OC.Ii 
Super instructions mry 

Complete Kit, DC -11 52795 

LINEAR REGS TRANSISTORS 
555 .50 309K .99 NPN 2143904 type 10/$1.00 
556 .75 340K -12 .99 PNP 2N3906 type '0/$1.00 
566 1.49 7805 .99 NPN Power Tab 40W 3/$1.00 
567 1.49 7812 .99 PNP Power Tab 40W 3/$1.00 
324 1.49 7815 .99 FET MPF -102 type 3/$2 00 
1458 .49 78MG 1.50 UJT 2N2646 type 3/$2.00 
380 1.49 723 .49 2143055 NPN Power ,75 

rarrmscU aIacfronics 
BOX 4072A ROCHESTER, NY 14610 17161 271 -6487 
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LED READOUTS 
END 359 L.C. 4" 5 50 fIP 7/40.3" C.C. S1.25 
FND70 GC. .4" $ .55 MAN-7-.3" C.A. S .95 
FND 503 C.C. .5" $ .85 NS 33-3 dig. allay $ .75 
FND 510 C.A. .5" S 85 DL 747 C.A .6" 1.95 

PRINTED CIRCUIT BOARD 

sao;., 5/02.60 
7 WATT LD -65 LASER DIODE I R Sass 

2N 3820 P FET 
25 5457 N FET 
2N2646. 
ER 000 TRIGGER DIODES 
2N -6028 FROG UJT 

$ 45 
$ 45 
$ .45 

4 Si 00 
5 65 

MINIATURE MULTI TURN TRIM POTS 
100, 500, 1K,2K,5K,t0K,25K,5OK, 100K, 
200K,500K 1 Meg. $.75 each.. .. 3/$2.00 

. ULTI -TURN TRIM 9 SS1rnll r 10 800:ns 
3010 style 3 16 "x5 8'-11 1 4'_, 50. 100 
1K. 10K. 50K I,hnls SI 50 ea 3.54.00 

VERIPAX PC BOARD 
This 003n'1 is a 1'16" single sides paper 10000 

.ltd 4'7 76 DRILLED and ETCHED 
. d will hold , u r 21 s r 14 pr, ICI 
io 8, 16, Or LSI DIP ICs with busses ton 
yo supply ,InneCfCif 54 n 

'.1V 5691 YELLOW -GREEN 
BIPOLAR LED 

PP 100 PHOTO TRANS . 

RED, YELLOW, GREEN or AMBER 
LARGE LED's 6/S7. 00 

1 L -5 IMCT -2) $ 75 
MOLEX PINS 100/51.00 

1000/$8 00 
10 WATT ZENERS 3.9, 4,7, 5.6, 8.2, 

12,15,18.22,100,150 or 200V . ea. S .60 
1 WATT ZENERS 4.7, 5.6,10, 12, 15 

18 o r 22V . . . . . . S . 2 5 
MC6860 MODEM CHIP $9,95 

Silicon Power Rectifiers 
PRV 1A 3A 12A 50A 12- 
100 06 14 30 .80 7 

200 07 20 35 1 15 4./5 
400 09 no 00 1 40 6.50 
600 11 30 70 1 80 8.50 
800 15 35 90 2.30 10.50 

1000 20 45 1 10 2.75 12.50 

SILICON SOLAR CELLS 
22." diameter 

.4V at 500 ma. $4.00 / .2V at 200 mils $2.00 
REGULATORS 

309K S .95 340K5,12,15 
723 0 .50 or 24V 0 85 
LM 376 . . E .60 340T-5, 6, 8, 12 
320K5 or 15V 01.40 15,18 or 24V51.10 
320T5,12,15 78 MG . .0 1.35 

or 24V .. $ as 79 MG . .S 1.35 

RS232 DB 25P male 
CONNECTORS DB 250 female. 

52.95 
$3.50 

Terms: FOB CemboWpe Maas. Send 251 for our catalog featuring Send Cheek Of Money Ords. Transistors and Rectifiers Include Postage, Minimum 145 Hampshire St., Cambridge, Mau OeWr $5.00, CODS $20.00 ' 5) 
SOLID STATE SALES 
P.O. 
SOMERVILLEBOX 

74D 
, MASS. 02143 TEL. (617) 547-4005 

TRANSISTOR SPECIALS 
263585 NPN SI TO.66 S 
2N377? NPN 0r TO 3 . S 1 6i 
2N1546 PNP GE TO-3 $ ,75 
264908 PNP Si TO 3 S 1 Ca: 
2N6056 NPN S. TO 3 O:n'melon S 1 70 
7N5086 PNP Si TO 92 4 S I 0!I 
2N4898 PNP TO 66 
2N404 PNP GE TO-5 
2N3919 NPN S, TO-3 RF 
MPSA 13 NPN Sr 10 92 
2N3767 NPN SI TO-66 
252272 NPN Si TO 18 
253055 NPN Sr TO 3 
2N3904 NPN S, TO 92 
2N3906 PNP Si TO 92 
2N5296 NPN Sr TO 220 
?NE phlP C T(1 .^20 

5S I00 
S 1.50 

3 S 1 On 
s Al 

5 S 1 OCl 

S .70 
5/5 1-00 
5'S 1 00 

S 50 
S 55 

5S 10n 
3'S 1-00 

TTL IC SERIES 
7400- 14 7445- .55 74151- ,60 
7401 .14 7446- .65 74153- .60 
7402 14 7447 .65 74154 .95 
7403- _14 7448- .65 /4155 .70 
7404- 18 7450- .15 74157 .58 
7405 .18 7472 - .29 74161 ,85 
]406- 25 7473- 29 74163 .80 
7407 .25 ]474- .29 
408 ,18 7475- .45 

7409 ,17 7476 .30 
7410 ,14 7480 .35 
7411- .- .62 
7412 .20 

20 
74857483- .87 

7413- .39 7486 .30 
7414- .63 7489 1.85 
7416 .25 7490- .42 
7417 .25 7491 .58 
7420- .14 7492 .43 
7425- .25 7493- .45 
7476 .22 7494- .70 
7427 25 7495 .65 
7430 - .14 7496 .65 
7432 .25 74107- .28 
7437 .21 74121 .33 
7438 .21 74123 .65 
7440- .14 74125 .40 
7441- .70 74126 .40 
7442 40 74150- .90 

74164 .95 
74165 .95 
74173- 1.20 
74174 .95 
74175 .82 
74176 .75 
74177- .75 
74180 .65 
74181- 1.90 
74190- 1.00 
74191 1.00 
74192 .83 
74193- .83 
74194 .85 
74195 ,52 
74196- .86 
74257 1.25 
/4279 .87 
15.724 175 
75491 60 
75492 65 

MINIATURE DIP SWITCHES 015 -206 -4 Four SPST switches in 
one rnidip package $1.75 105.206-8 Eight SPST switches in 
a 16 pin dry package 

5-8V SPOT Mimall.re nnd 'Way auy o- 330 01171, LOU reslstan.eS 75. 3 52 00 

ALCO MINIATURE TOGGLE SWITCHES 
MTA 106 SPOT Si 20 
MTA 206 DPDT $1.70 

Full Wave Bridges 
PRV 2A 6A 25A 
200 75 1.25 2.00 
400 
600 

95 

1 20 

I 50 
1 7, 

3.00 
1 On 

SANKEN AUDIO POWER AMPS 
Sr 1010 G 1O WATTS. 
'I 1020 G 20 WATTS 715 95 
.:050 G 50 WATTS 527 95 

TANTULUM CAPACITORS 
22UF 35V 5 S1 00 10UF 20V $ .25 
471JF 35V 5.S1 00 22UF 25V S 40 
68UF 35V 5 S 1 00 15UF 35V 3/$1.00 
lUF 35V 551 00 30UE 6V 5/$1.00 
22UF 20V55100 
3 311 35V 4 S1 00 
4.7UF 15V 5/$1.00 
68UF 35V 4 Si 00 

M /001 ALARM CLOCK CHIP 55 75 

74LSSERIES 
7415125 65 LINEAR 

500 23 4LS126 65 CIRCUITS 4,502 23 741,132 80 LM 10 /5 
L503 .23 741_5136 - 39 LM 301 748 3 

4LS04 28 74,138 TI LM307 - 30 
4L505 28 74L5139 72 LM 308 95 
4L508 23 74L5151 98 Larl 311 95 

.33 5153 
- 

M 318 1 35 
LS 40 41_ 

10 23 4L5155 
1 

40 LM 319 - 95 
4L511 23 7415156 95 LM 324 

- 
0 4L513 50 74,157 98 LM 339 1 10 

61_515 28 7.5100 02 LM 358 I 40 
41_520 23 74,161 02 LM 377 2_50 
43521 .23 741_5162 02 LM 380 -95 

522 23 1415163 02 LM 381 -1 25 
41.526 .33 7.5168 10 LM 382 1 25 7.527 27 7.5169 - IU LM 537 250 
41_530 23 74LS170 72 LM 553 -250 
4L532 33 7.5173 39 LM 555 44 

1_537 - .32 41_5174 OS LM556 85 
61.538 37 74,175 

- 22 56G -2 00 
41.540 17 74,279 75 565 1 10 
4LS51 23 435190 50 566 1 50 

74LS54 23 141.5191 50 567 1 50 
74L574 74,192 75 703 90 
4L590 95 741 519] 75 709 - 25 
4,542 88 74,195 25 710 35 

74,73 40 74,196 - .99 711 35 
14L574 40 7415197 99 741C or V 31 
74,516 40 741.5221 1.25 747 

- 65 
4LS90 .89 741-5257 1 35 LM 1310 2.50 

741_592 - .85 141. S2513 1.38 1456 95 
1593 85 7415365 .66 1458 - 50 ti 09 50 741_5366 66 C43046 - s 43 74,367 66 CA3047 95 

43 74L5368 66 3900 49 
-. .114 43 141_5390 2 20 8038CC 3 90 

47171F 20V S .35 
68 UF 15V $ .50 

PRV IA 10A 25A 
100 40 .70 1.30 
200 .70 1.10 1.75 
400 1.10 1.60 2.60 

WE SHIP OVER 95% 
OF OUR ORDERS THE 

DAY WE RECEIVE THEM 

1 5A 6A 35A 
.40 50 1.20 
.60 70 1 60 

1.00 1.20 2.20 

CIRCLE 55 ON FREE INFORMATION CARD 

www.americanradiohistory.com

www.americanradiohistory.com


DIGI -KEY CORPORATION 
Qualm Klerrrnnie Components 

DON'T FORGET OUR 

ISCOUNTS WHEN COMPARING PRICES 

MICROPROCESSORS 
Best Values Yeti 

8080A 8 -BIT CPU, 2 USEC CYCLE 

8212 8 -BIT I/O PORT 

8216 BI- DIRECTIONAL BUS DRIVER 

8224 CLOCK GENERATOR 

8228 SYSTEM CONTROLLER 

8251 COMMUNICATIONS INTERFACE 

8255 PERIPHERAL INTERFACE 

1702A 2K EPROM (256x8) 
2708 BK EPROM (1Kx8) 
2102 -1 1K RAM 500 NS 

SC /MP 5 VOLT SC /MP CPU 

$12.95 

S 3.95 
S 4.25 
$ 3.95 
$ 6.95 
$12.95 
511.95 
$ 6.95 
$29.50 
$ 1.79 
S 9.95 

2650 MICROPROCESSOR 1.25 MH -2 CLOCK 40 DIL..$24.95 

8080A CHIP SET 

r n ! 4' *ii 
Length 

See Our Catalog 
For More 

Diamond Tool 

MS54 

$6.58 

CLOCK MODULES 
The MAI002 aid MAIOI0 sores chock modules by National Semiconductor are fully os 
cloclis using a I dpi ND display and on Mas integrated troue on the some bai 
swnrMS aid our special transformer and you Mye a fully functioning cock. 

The MA1003 cock module is a folly ossembled and tested 12 Mur cock using a h 

flouresc,M display and crystal time buse mok'ng n peat for CO, boot or otb. 
*Pentes directly han, 12 yaks OC so no transformer io needs. Our pree ridules 
swoches for setting the time. 

MA1002A '. 
4 

'10.50 MA1O10A 

MA1002A SET= ': ` '13.95 MA1010A SIT 

MA1002C `5.. '10.50 6161010C ó- 

MA1002C SET t-"-'13.95 MA1010C SET 

MA1003 '24.95 

Two b- weybinding posts 
Size. 4.9 /16" óy5-9 /16" 
Kit term - Iowest coat 

728 SOLDERLESS PLUG-IN TIE POINTS 
CAPACITY. UP TO 8 16PIN DIP'' 

Digi -Key Stocks 
the Entire 

AP Line 

ds pIeenex r 
P0'-nrceaee 

OC -Ale use 

Ore h butin 

'13.00 
.«r °'16.45 

'13.00 
"'"" '16.45 

Z 0.541 High 
Digits 

MA3 °o4gs mE 

WSU -30 Regular Wrop .... 
8$`5.95 
$6 WSU.30M Modified Wrop.. .95 

STRIPS - WRAPS - UNWRAPS 

ONE EACH 8080A, 8212, 8224 and 8228 PLUS 

SIXTEEN 2102 -1's - ALL FOR 

$49.95 

TOTALLY ASSEMBLED 

CRT AT LOWER 

THAN KIT PRICE 

PRICE BREAKTHROUGH ON 74LS' 
74000 
741301 
741502 
74603 
74604 
74605 
741508 
741509 
74610 
74611 
74612 
741513 
741514 
74615 
74020 
741521 
741522 
74626 
741527 

.28 

.28 

.28 

.28 

.29 

.29 

.29 

.29 

.28 

.28 

.28 

.47 
1.02 
.28 
.28 
.28 
28 
.33 
.33 

741530 .28 
741532 .33 
741337 .33 
74638 .33 
741540 .28 
74642 .67 
741547 .79 
74648 .77 
74651 .28 
74654 .28 
751555 .28 
741573 .39 
74674 .39 
741575 .53 
74676 .39 
74678 .39 
74683 .79 
741586 .39 

741590 57 
741592 .57 
741393 .57 
746107 .39 
746109 .39 
746112 .39 
7415113 .39 
7415114 .39 
746125 .49 
7415126 .49 
7415132 .81 
7415136 .39 
7415138 .73 
7415139 .73 
746151 .75 
746153 .75 
746156 1.10 
746155 .75 
746156 .75 

7415157 .75 
7415158 .75 
7415160 1.02 
7415161 1.02 
7415162 1.02 
7415163 1.02 
7415164 1.01 
7415168 1.14 
746169 1.14 
746170 1.73 
741173 1.34 
746174 1,06 
7415175 .84 
7415190 1.18 
7415191 1.18 
746196 .86 
746197 .86 
7415147 .79 

7415248 
7415249 
7415253 
7415257 
746258 
7415266 
7415283 
7413290 
746293 
746365 
746366 
746367 
7415368 
746386 
7415670 
811595 
81696 
81697 
81698 

.79 

.79 

.64 
5 

.75 
,39 
.79 
.65 
.65 
.67 
,67 
.67 
.67 
.39 

2.34 
.77 
70 

.77 

.77 

INTEGRATED CIRCUITS 
TTL, CMOS, LINEAR 

7400 .11 

7401 .21 

7402 .21 

7403 .21 
7404 .21 

7405 .21 

7406 .25 
7407 .25 
7408 .21 

7409 .21 

7410 .21 
7411 .21 
7412 .21 
7413 .25 
7414 .89 
7416 .25 
7417 .25 
7420 .21 
7421 .25 
7423 .35 
7415 .35 
7426 .25 
7427 .33 
7428 .28 
7430 .21 
7431 .25 
7433 .30 
7437 .25 
7438 .25 
7440 .21 
7442 .53 
7443 .63 
7445 .70 
7446 .70 
7447 .70 
7448 .70 
7450 .21 
7451 .21 
7453 .21 

7454 .21 

7459 .21 

7460 .21 

7470 .30 
7471 .30 
7473 .30 
7474 .30 
7475 .49 

7476 .32 
7480 .70 
7482 .70 
7483 .70 
7485 .89 
7486 .28 
7489 2.19 
7490 .44 
7491 .70 
7492 .44 
7493 .44 
7494 .70 
7495 .70 
7496 .70 
74100 1.28 
74107 .30 
74109 .33 
74121 .35 
74122 .44 
74123 .61 

74125 .40 
74126 .40 
74132 .70 
74141 .88 
74145 .70 
74147 1.63 
74148 1.30 
74150 1.16 
74151 .70 
74153 .65 
74154 1.03 
74155 .70 
74156 .70 
74157 .70 
74160 .88 
74161 .88 
74162 .88 
74163 .88 
74164 .96 
74165 1.15 
74166 1.26 
74170 2.64 
74173 1,42 
74174 .98 
74175 .93 
74176 .79 
74177 .79 
74180 .70 

DATA BOOKS 

74181 2.15 
74182 .79 
74184 2.19 
74185 2.19 
74188 3.50 
74189 350 
74190 1.23 
74191 1.23 
74192 .88 
74193 .88 
74194 .88 
74195 .88 
74196 .88 
74197 .88 
74198 1.49 
74199 1.49 
74251 1.09 
74279 .55 
74365 .67 
74366 .67 
74367 .67 
74368 .67 
8093 .40 
13094 .40 
9095 .67 
8096 .67 
8097 .67 
8098 .67 
75150 1.16 
75450 .88 
75451 .61 

75452 .61 
75453 .61 
75454 .61 

75491 .81 
75492 .84 
75493 1.09 
75494 1.19 
82525 2.19 
4000 .23 
4001 .23 
4002 .13 
4006 1.23 
4007 .23 
4008 .79 
4009 .44 
4010 ,44 

TTL IC's 595 p 54.00 
Linear IC's 957 p S5.00 
CMOS 740 156 p S3.00 
Memory ICs 592 p 53.00 
Interface Co I' 464 p 54.00 
Volt. Regs. 128 p 53.00 
Linear Appl. 1 432 p 54.00 
Linear App!. 2 246 p 53.00 
Audio 196 p 53.00 
MOS /151 IC's 713 p 54.00 
CMOS 4000 278 P 53.00 
Analog Manual 637 p 55.95 

4012 .23 
4013 .40 
4014 96 
4015 .96 
4016 .40 
4017 1.05 
4018 1.05 
4019 .23 
4020 1.14 
4021 1.14 
4022 .96 
4023 .23 
4024 .84 
4025 .23 
4026 1.68 
4027 .40 
4028 .89 
4029 1.14 
4030 .23 
4033 1.51 
4034 3.50 
4035 1.14 
4040 1.14 
4041 .79 
4042 .79 
4043 .70 
4044 .70 
4046 1.86 
4049 .40 
4050 .40 
4051 1.26 
4052 1.26 
4053 1.26 
4060 1.58 
4066 .79 
4071 .23 
4072 .23 
4073 .23 
4075 .23 
4081 .23 
4082 .23 
4502 .79 
4510 1.14 
4511 1.05 
4514 2.80 
4515 2.80 46 51aé i' 

I.C. SOCKETS 
8 Pin Solder .17 
14 Pin Solder .20 
16 Pin Solder .22 
18 Pin Solder .29 
24 Pin Solder .38 
18 Pin Solder .45 
40 Pin Solder .63 
8 Pin W -W .24 
14 Pin W.W .26 
16 Pin W'A .30 
18 Pin W.W .60 
24 Pin W -W .94 
28 Pin W -W 1.12 
41 'r -W .92 

1.60/10 
1.90/10 
2.10/10 
2.75/10 
3 60/10 
4.25/10 
6.00/10 
2.30/10 
2.50/10 
2.85/10 
5.70/10 
9.10/10 

10.00 /10 

WIRE WRAPPING WIRE IN BULK 
Red or BYbk 30 ga. 'year 

100' 52.00 500' 58.50 11:03' 515.00 

MOLEX IC 
SOCKET PINS 

.85/C 8.20íM 38.20/5M 175,00/50M 

STRANDED HOOK UP WIRE 

20 go PVC.. 2,50/100' 10.00.500' 
21 go PVC.. 2.80 /100' 11.25.500' 
24 ga PVC - . 1.10 /100' 8.50.500' 
26 go PVC.. 2.10 /100' 8.50/500' 

CRT TERMINAL 

$89500 
MANUAL ONLY 

$ 200 

(1i ] Bishop Graphics 3 1 
tx scat 

The D1g1 -Key Catalog fac- 
tures many more quality 
Bishop Graphics products. 

4520 1,14 
4527 1.68 
4528 .88 
4585 1.23 
2102-1 1.79 
80804 12.95 
CA3046 .75 
IM2111N 1.25 
LM309K 1.80 
LM324A 1.28. 
1743405-5 1.25 
LM3401.6 1.25 
LM34018 1.25 
LM3401-12 1.25 
LM340T-15 1.25 
LM3401-18 1.25 
1M340T-24 1.25 
LM390014 .88 
L1M3909N .69 
MC1456V 1.00 
MC1458V .53 
MC3302P 1.15 
NE536T 3.24 
NE540L 2.04 
NE555V .48 
NE556A .88 
NE5608 3.83 
8E5618 3.83 
NE5628 3.83 
NE5654 1.25 
NE566V 1.28 
NE567V 1.36 
uA709CV .44 
u4710CA .44 
uA711CA .53 
u472301 .60 
uA733CA .75 
uA741CV .44 
uA747CA .70 
uA748CV .49 
uA7805CU 1.25 
uA7806CU 1.25 
uA7808CU 1.15 
uA7B12CU 1.25 
uA7815CU 1.25 
uA781BCU 1.25 
uA7824CU 1.25 

1.315" a I" 
Actuel 

Site: 

MA1010 0.84" High Digits 

se 

ss%iss=s si=! 

No. 3365$12.50 

LED DIGITS and LAMPS 
1302357 .315" Single D'g'. CC 

1240500 3'. Single Digit. CC 

00,0507.5" Single Digit CA 

000800 .8" skp nuit cc 

002907 8" Single Ogh. (A 
N5113I3 3" Dwl Piges. CC 

MN374 3" Dwl ogles, CA 

N5N583 5" Dol Digits CC 

X530564 5' Dut Digits. CA 

091783 7" Duel [Egos, (C 
NSN784 I" Dint Digits, CA 

N5(502.3 T.I V, lain .. 
N51s050 0.15 (amp 

11.80710 
61.8000 

SILICON TRANSISTORS 

MP5918....16 1.55110 

MP5930. . . .16 1.55/10 
MPS2222A..16 1.55/10 
MP52369A ..16 1.55/10 
MP52712. . .16 1.55/10 
MPS2907A..16 1.55/10 
MP53392...16 1.55/10 
MPS3393. . .16 1.55/10 
MPS3394...16 1.55/10 

MP53395 , . .16 1.55/10 
MP53563 .. .16 1.55/10 
MPS3565...16 1.55/10 
MPS3638. . .16 1.55/10 

MP53640 
MP53641 
MP53643 
MP53646 
2143904 . 

203906 . 

204124. 
204126. 
2N4401 , 

2N4403. 
284410. 
2145087. 
205089. 
PN5129. 

16 1,55/10 
.16 1.55/10 
.16 1.55/10 
.16 1.55/10 
.16 1.55/10 
.16 1.55/10 
.16 1.55/10 
.16 1.55/10 
.16 1.55/10 
.16 1.55/10 
.16 1.55/10 
.16 1.55/10 
.16 1.55/10 
.16 1.55/10 

61.35 
sl.ss 
61.sf 
52.50 
52.50 
12,]0 
52.20 
$2.60 
].60 

53.00 
13.00 

ooi100 
516.00 00 

PN5133. 
PN5134. 
PN5137. 
PN5138. 
PN5139. 
205210 . 

Dx3055. 
203055. 
M12955. 
MPF102. 
2N5457. 
MPSA13 
M12955. 
TIP120 . 

16 1.55íf.- 
16 1.55/IC 
16 1.55/10 
16 1.55/10 
16 1.55/10 
16 1.55/10 
68 6.59/10 
99 9.20/10 
99 9.20/10 
36 3.35/10 
48 4.50/10 
28 2.60/10 
99 9.10/10 
99 9.20/10 

SEND FOR OUR FREE CATALOG 
WE STOCK A WIDE VARIETY OF 

PARTS NOT IN THIS AD PLUS 
MANY SPECIALLY PRICED BARGAINS! 

5% CARBON FILM RESISTORS 
& '/2 WATT SIZE 

5 pu /velue 58 ea., loo pcs/velue 

1000 pos /value 1.2' ea. 

0.3 

O O 

sls.las°63.os" MA1003 '24.95 0:N 

ELECTROLYTIC CAPACI 
.e uw we ene wes 

47/50V . . . .08 .65/10 .11 .90/10 
1/509 08 .65/10 .11 .90/10 100/509....21 1,1'.0113 .29 2.30/10 

2.2/509 ., 08 .65/10 .12 .90/10 220/10V...,13 1.0E,+10 .18 1.42/10 

3.3/50V ... 08 .65/10 .12 1.00/10 220/169....15 T.1M10 .20 1.55/10 

4.7/35V 08 .65/10 .12 .95/10 220/250. ...21 1.7 +-C .29 2.35/10 
4.7/50V 08 .68/10 .12 1.00/10 220/35V....25 1.0.0 r .35 2.79/10 

10/16V 08 .65/10 .11 .90/10 220/500....29 2.3 : ,40 3.23/10 

10/259 08 .65/10 .12 1.00/10 330/60 14 1.'. . . .19 1./8/10 
10/35V 09 .70/10 .13 1.10/10 330/10V....15 1.'. ,: .21 1.64/10 

10/500 10 .75/10 .14 1.15/10 330/160 .31 245/10 
22/169 08 .67/10 .12 1.00/10 330/259. , . .23 -.8 .38 3.07/10 

22/25V 09 .70/10 .13 1.05'10 330/359,,..33 2.6 0 - .43 3.43/10 

22/35V 11 .85/10 .15 1.1910 330/50V....54 4,3 .60 4.81/10 

22/509 12 1.00/10 .17 1.32'10 470/60 15 -.1, .20 1.61/10 

33/16V 09 .75/10 .12 1.00710 470/10V. . , .21 1 7 .; .31 2.45/10 

33/259 10 .81/10 .14 1.15/10 470/169..,.23 7.8 .. .33 2.66/10 
33/35V 13 1.05/10 .17 1.34/10 470/259....29 2.3 . .43 3.43/10 
33/50V 14 1.13/10 .19 1.52/10 470/35V.,. .41 3.1 , .47 3.78/10 
47/10V 09 .71/10 .13 1.04/10 470/50V....54 4.3 .75 6.03/10 
47/165 10 .81/10 .14 1.15/10 1000/60....22 -.9 _ .35 2.76/10 

47/250 13 1.05/10 .17 1.30/10 1000/109 . ..24 1.9 .38 3.07/10 

47/35V 14 1.13/10 .19 1.51/10 1000/169 ...29 3.3 .43 343/10 
45/505 15 1.21/10 .21 1.71/10 1000/250 ...42 :5.3 .68 5.42/10 

100/100 , , , 10 .77/10 .14 1.13/10 1000/350. . .60 4.8 .75 6.03/10 

100/169..,,11 .85/10 .17 1.30/10 2200/69....36 '?.8 .43 3.43/10 

100/259 13 1.10/10 .20 1.55110 2200/100 ...42 3.3 .60 4.81/10 

100/359, , .17 1.41/10 .25 1.93/10 1200/160 . . .54 .68 5.42/10 

DOUBLE DIGIT DISCOUNTS SAVE YOU EVEN MORE! 

HANDLING 
CHARGES 

s 0.00 4 4.99... Add $2.00 
$ 5.00.$24.99... Add $0.75 
f 25.00 -$49,99... Add $0.50 
f 50.00 -$99.99... Add $0.25 
$100.00 a Up ... No Charge 

50 VOLT DISCS 
100 pf.. 
220 pf.. 
470 pf. 
.001 uf 

.0022 uf 

.0047 uf 

.01uf., 

.022 uf 

.047 uf 

.1 uf .. 

.40/10 3.50 C 

.40/10 3.50.0 

.40/10 3.50/C 

.40 /10 3.50 /C 

.40/10 3.50 /C 

.40 /10 3.50 /C 

.45/10 3.65/C 

.50 /10 4.00 /C 

..70/10 5.60/C 
1.35/10 11.50 /C 

VOLUME DISCOUNT EL 

HANDLING CHARGE VOLUME 
All items, except Bishop Graphics DISCOUNT and Economy Terminals may be com- 
bined for volume discount. Fist -total 

$ 0.004 24.99 NET 
all discountable items and apply the 
volute. discount. Then add to this sub $ 25.004 99.99 . Less 10% 
total the nondiscountable items. Add $ 100.00 -$499,99 . Less 15% 
the handling charge. This is your total 500.00.$999.99 Less 20% 
cost. We pay all shipping and $ 
suronce to addresses in the U.S.A. and $1000.00 d Up ...less 25% 
Canada. 

Orders Accepted by Phone or Mali 
300AMERICARi MoslerCharge Bank- Amerlcard COD Check Money Order 

P.O. Box 677, Thlet River Falls, Mine. 56701 (218) 681-6674 

PLESSEY SAMPLER SILICO 

An Assortiront of Metobred 

Pdyestn Canon«: 

300 Cops 18 Values 

$26.00 

DIGI-KEY 
CORPORATION 

Quality Electronic Components 
P.O. Box 677 Thief River Falls, MN 56701 (218) 681-6674 

CIRCLE 83 ON FREE INFORMATION CARD 

0/ WATT 
ZENER DIODES 
10522613 3.3v 15 S1 1/C 
1052178 3.6v .15 511 IC 
1052288 3.9v .15 5111C 
1N52298 4.3v .15 SII/C 
18523013 4.7v .15 511/C 
18523185.1v.15511/0 
1852328 5.6v .15 511/C 
1852330 6.0v .15 Sil/C 
1852348 6.2v .15 511/C 
1052350 6,8v .15 111 /C 

1852360 7.5v .15 511/C 
11452378 8.10 .15 511/0 
1N5238B 8.7v .15 511/C 
114523989.1v.15511/C 
1652408 10v .15 511/C 
1852418 i1v .15 S11/C 
1852428 12v .15 511/C 
IN52438 13v .15 511/C 
1052448 14v .15 511/C 
1851458 15v .15 511/C 

1144001 
1N4002 
184003 
184004 
104005 
184006 
184007 
104148 

C 
64/10 5 C/C 
66/10 5 J/C 
68/10 5 0/C 
70/10 5 ó/C 
82/10 7 /C 
90/10 

" 5/C 
99/10 6 D/C 
40/10 7 n;C 

SPST 15 C 

SPOT 19 0 

OPOT 23 2 0 

SLIDE S 

2 -56 1/4 Screw 99 1 

2.561 /2 Screw 991 
4-40 1/4 Screw .55 
440 1/2 Sam .60 I 
6-32 1/4 Screw .65 L 

6-32 1/2 Some no 
8-32 3/8 Screw 90 C 

8-32 5/8 Screw 'o' r 
2 -56 Hex Nut ' 

4-40 Hex Nut 
6-32 He, Nu. 
8-32 Hex Nu- 
No. 2 Lockwcsh 
No. 4 Lockest sl 
No. 6 Lackwcs) 
No, 8 Lockwest 

Il7 

149/M 
551/M 
152/M 

563jM 
$69/M 
577/M 
519/M 

IO 00 C 

13 00 C 

1900C 

7.20: M 
7.65/M 
3.60/M 
4.05/M 
4.401M 

4.85/M 
5.851M 
7.00/M 
3.60/M 
3.75/M 
4.00/M 
4.15/M 

: 5,75'M 
: 3.00'M 

3.00 M 
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. 
D /BEST 

- BUYS - 
SENCORE TF 40 
Pocket Cricket Portable 
Transistor 
& FET 
Tester 

Solid 
state 
Com- 
pletely 

portable 
100% 
safe test 

in seconds 

FOR PRICING AND TO 
PLACE YOUR ORDER: 
Call collect for Mr. Louis 
(516) 752 -0050 
Master Charge, BankAmericard 
& C.O.D.'s accepted 

FREE 148 page catalog of over 3000 items 
test equipment. CB. tools. tubes, components and 

a full line of electronic supplies 

YOUR ONE STOP DISCOUNT CENTER 

FORDHAM 
RADIO SUPPLY CO., INC. 

855 Conklin St.. Farmingdale. N.Y 11 735 

CIRCLE 46 ON FREE INFORMATION CARD 

AM /FM RADIO $10 

Plugs into wall, add your 2 speakers and you're 
ready to go. Calibrated slo motion am /fm 
tuning dial. Has stereo amps for use with phono 
or tape inputs to give stereo output. Solid state 
new. 

UNIVERSAL POWER SUPPLY 
Operates on 115 or 230V. Output by switches 
4.5VDC, 6 VDC, 7.5VDC or 9 VDC. Also has 
universal 4 way output plug to fit most any 
device. Good for 300 MA. $6.00 each 3 for 
$15.00. 

CHARACTER GENERATOR CHIP 
Memory is 512X5 produces 64 five 
by seven ASCII characters. New by 
National, w/specs $6.00 
TOUCHTONE ENCODER CHIP 
Compatible wf Bell system. Ideal 
for repeater work. W /specs $6.00 
SMOKE - FIRE --- INTRUDER ALARM 
12 VDC w/ 5 inch loud bell, w /instructions. 
Fine biz, for car, camper, boat, home 
Wf instructions $22.00 

customer pays all postage 
MESHNA, PO BOX 62, E. Lynn Ma 01904 

CIRCLE 49 ON FREE INFORMATION CARD 

PICTURE TUBE MACHINE 
We buy and sell NEW and USED CRT 
rebuilding machinery. COMPLETE 
TRAINING. Buy with CONFIDENCE from 
the ORIGINAL MFGR. 
For complete details send name, address. 
ZIP to 
LAKESIDE INDUSTRIES 
3520 W. Fullerton Ave. 
Chicago, III. 60647 
Phone: 312 -342 -3399 

__.. jI,t 
... 

POWERFUL, adjustable, regulated, three output 
power supply and 900 easily removable parts in 
complete Cartrivision television recorder elec- 
tronic assembly with documentation. Perfect for 
Microprocessor, IC, transistor, television, CB 
radio applications. $24.95 total. BankAmericard, 
Master Charge. Free brochure. MADISON ELEC- 
TRONICS, INCORPORATED, 369, D101, Madi- 
son, AL 35758. Satisfaction guaranteed. 

NAME brand digital /analog test equipment. Dis- 
count prices. Free catalog. SALEN ELECTRON- 
ICS, P.O. Box 82, Skokie, IL 60076 

PC boards from your art. Send SASE for info. 
ASSEMBLY SYSTEMS, Dept PC, Box 221, Wad- 
sworth, OH 44281 

WANTED 
SEEKING Japanese transistors for CB repair? 
Request complete list. Compare 1 to 9 prices: 
2SC710 .59, 2SC517 3.95, 2SC799 3.60, 
2SC1306 4.40, 2SC1678 2.25, TA7205P 3.90, BA 
521 3.70, BA511 3.40. FUJI -SVEA ENTERPRISE, 
Dept. RE, P.O. Box 40325, Cincinnati, OH 45240 

M 
HER BLOOD PRESSURE 

Treat it...and IiMe. 
The National High Blood Pressure Education Program, 

U.S. Department of Health, Education, and Welfare. 

ADVA 
KIT $1195 
ASSEMBLED $17.95 
ADD $1.25 FOR 

POSTAGE /HANDLING 

VARIABLE POWER SUPPLY 
Continuously Variable from 2V to over 15V 
Short -Circuit Proof 
Typical Regulation of 0.1% 
Electronic Current Limiting at 300mA 
Very Low Output Ripple 
Fiberglass PC Board Mounts All Components 
Assemble in about One Hour 
Makes a Great Bench or Lab Power Supply 
Includes All Components except Case and Meters 

OTHER ADVA KITS: 
LOGIC PROBE KIT -Use with CMOS, 'ITT, DTL RTL nit a 'r L and most MOS IC -s. 

Built d protection against o toge Ora 

n 
m from circuit 

under test LEO readout. Con 
e - 

s u and clip ONLY 57.85 
FIXED REGULATED POWER SUPPLY KITS-Shod circuit p thermal current 
lirniIing. Commons e and typical regulation of 0.5% m ta electronic 
projects. Available for 50 O 500mA. 6V o 50DmA. 9V ae500mA,d12V u asc o 15V 
3170mÁ Specify voltage when ordering. 58.95 ea 

These assemble sin lode ne complete e ana plated 
hderglasss PC boards. Power supply kits do not include az ore meters Add SI.o per kit for 

postage and handling. 

'MAIL NOWT FREE DATA SHEETS supplied w a sad. FREE ON 
REQUEST 741 Op Amp w e maim of 65 on d , )49 Dual Op Amp or two E100 

ET's weh every order ul 510 or more. postmarked mew pif 12131,77 One free item per orde, 
ORDER TODAY -All ms ,or and p s tu charge nhout notice 
All 0100, functionally 

d WRITE 
items 

FOR FREE CATALOG P77 affil y uve a 700 sent..dui.iom camen ni stock 
Send lag stamp 
TERMS: Send c r IUS. I order. Add 5°,. po US, 
Cana and Mexico SI 00 h n 

order 

u i ^ 510 Cal d, ntv ado sales 

Ia. Foreign deer, Ail 1O's postage COO ordo, ud SI 7Oxdvwec eigef 

MORE SPECIALS: 
RC4195DN 15V @ 50nrA VOLTAGE REGULATOR IC. Very easy to 

use. Makes a neat Highly Regulated ^ -15V Supply for OP AMP's, etc. 
Requires only unregulated DC 118 -30V1 and 2 bypass capacitors. 
With Data Sheet and Schematics. 8 -pin mDIP $1.25 

R C4136 Quad 741 Low -Noise Op Amp mDIP $0.95 
LM1304 FM Multiplex Stereo Demodulator DIP 0.99 
LM2111 FM IF Subsystem (IF Amp, Del., Limiter) DIP 0.99 
1N6263 Hot Carrier Diode 0.4V @ 1mA 0.1ns DO -35 1.00 
ZENE RS- Specify Voltage 3.3, 3.9, 4.3, 51, 6.8, 8.2 400mW 4/01.00 

9.1, 10, 12, 15, 16, 18, 20, 22, 24, 27, or 33V I - 10°41 1 Watt 3/01.00 

MONEY -BACK GUARANTEE 
ALL TESTED AND GUARANTEED 

ELECTRONICS 
BOX 4181 EN, WOODSIDE, CA 94062 
Tel. (4151 851 -0455 

FREE 
0100ES 
ZENERS $ 
RECTIFIERS 
11456 to 

6/31 15458 
11483 to 
11486 
15146 to 
IN 759 

IN914 
111962 to 
11974 
I13064 631 
113600 6/SI 
1115001 1231 
1144002 1231 
154003 1231 
154504 12/51 
154005 1031 
114006 1031 
114001 1031 
I14148 I5/51 
I114154 25/E1 
154370 to 

131 154312 

6/51 

4/S1 

15/S1 

4/S1 

164454 15/31 
1114728 to 
114753 
1115231 to 
115236 

3/51 

4 /S1 

VARACTORS 
115139 to 

'2 155140 
0514CMHr 
F7 432MHr 

MV830 to 
MV832 
MV1620 to 
MV1634 
MVIB66to 
MV1812 
MV2201 to 
MV2205 

55 

51 

11 

$I 

S2 

31 

TRANSISTORS TRANSISTORS 

21166 50.24 21409t 3/31 
211718 24 

21720 Al 
211918 331 
2111613 Se29 
211711 29 

251880 .38 
251893 .38 
252215 .24 

212222 6/S1 
252222A 5/$1 
252369 5/S1 

252606 to 4 212609 
212905 S124 
212906A .24 

ZN29021 5/51 
253553 SI SO 
211356] 6/51 

254092 90.15 
214121 331 
254122 3/SI 
254124 5/S1 
254248 5/$1 
2114249 531 
214250 4/51 
254274 5/51 
214302 $0.29 
214303 29 
254338 SI 
254360M 231 
2114391 51 

214392 50,90 
2144416 231 
2144I6A S0.80 
254856 to 

S1 254861 
253554 431 254861E 2/S1 

213565 to 
6/51 

254868E 2/SI 

253568 254181 52.50 
213638 6/51 2541188 SI 
213618A 531 214965 3751 

213641 5/S1 2N5081 4/51 
253642 531 255088 4/31 
253643 6IS1 255128 to 

0/51 213644 4/51 2145135 
213646 4/51 215118 5/31 
213688 to 

L51 
155139 S/$1 

213690 255163 331 
213591 to 

4/$1 
215191 15.00 

2N3694 215199 2.50 
213821 50.80 215210 3/S1 
213822 10 215108 131 
213823 AO 2N5391 5150 
213865 .15 

2143903 to. 
e/51 

213906 
2113919 $5.00 
213921 5.00 
2113954 3.20 
213958 1.15 
213970 1.00 

2115432 1.90 
215457 3/$I 
215458 50.3e 
215484 3/SI 
215486 2/$1 
255543 33.00 
255544 2.50 
2145561 12.00 

IC or FETrs WITH 
$5 & $10 ORDERS.1 
DATA SHEETS 
WITH MANY ITEMS. 

TRANSISTORS 

2115638 2/$1 

2145640 2/$1 
CP643 S4.00 
DP6501 $5.00 
cP651 $4.00 
6100 4/51 
E101 3151 

E102 331 
E115 331 
MPF102to' 

3I51 
MPF104 

MPF112 4/S1 
MPS6515 3/31 
SE1001 431 
5E1002 431 
SE2001 4/11 
SE2002 4/51 
SE5001 to 

3/51 
E5003 S 

SE5020 53.00 
1573 to 

3/51 
T1575 

DIGITAL IC's 
MM5138N 52.95 
5174001 .16 

517410N .I6 
S11420N .16 
5N14405 .I6 
S114511 18 
5141473N .36 
SN1475N 48 
011141611 .35 
9174901 44 

LINEAR IC's 
1MI001 S1.50 
LM301AN .27 

1M3071 .21 

LM308N 88 
1M3091 94 

1.5131111 .90 

LM326K3 1.35 
LM320K-12 115 
LM320KI5 1.35 

LINEAR IC's 

LM340K.5 S1.20 
LM34DT.S 1.10 
LM34016 1.20 
LM340T-12 1.20 

1.M3401 15 1.20 
LM3401.24 1.20 
LM316N .55 
LM317N 1.50 
1M38051 1.19 
NE5551/ 2/S1 
NE556A $090 
LM709C11 .29 
LM709CN .29 

LM723H 2/31 
LM1131 3/$1 
LM739N 11.00 

LM141CH 3/$1 
LM141CN 431 
1M141CN14 .34 

LM141C1 .65 

14811 DIP .35 
749 DIP 1.00 
844CP mDIP 80 
1M13041 its 
LM14581 331 
1.5121111 31A0 
XR2556CP 1.55 
214013E 1.95 
CA3028A 1.15 
CA3046 .84 
1M3015N1 1.45 
CA3086 .62 

LM3900N .55 
RC41940 1.50 
RC4194TK 2.50 
NC419505 1.25 
NC41951K 2.25 
LM4250CN 2.00 
NC4558011 .55 

155560 .95 

N5558V .50 
11A18059C 1.25 
8038 OIP 115 
0M75482 .89 

*SUPER SPECIALS: A 
1N34 Germanium Diode 
15914 100V /10mA Diode 
1X4001 50V /1A Rectifier 
1N415430V 1X914 
BR1 50V '/AA Bridge Rec 
2X2222 NPN Transistor 
2X2907 PNP Transistor 
2X3055 Power Xistor 10A 
2X3904 NPN Amp /Sw ,:100 
2X3906 PNP Amp /Sw,;100 
CP650 Power FET %Amp 

10/S1 FSA2501M Diode Array 2/$1 
20/$1 MPF102200MHz RF Amp 3/$1 
15/$1 40673 MOSFET RF Amp $1.75 
25/$1 LM324 Quad 741 Op Amp .94 

4 /Sl LM376 Pos Volt Reg mDIP .55 
6/S1 NE555 Timer rnD /P 38 
6/51 LM723 2-37V Reg DIP 3/$1 

00.75 LM741 Comp Op Amp mDIP 6/$1 
6 /$t LM1458 Dual 741 mDIP 3 /$1 
6/$1 CA3086 5 Trans Array DIP .62 

$5 RCA29 Pwr Xistor 1A 30W .70 

R F391 RF Power Amp Transistor 10-25W @ 330MHa TD3 
555X Timer 1µs -Ihr Different pinout from 555 (w /data) 
RC4194TK Dual Tracking Regulator =0.2 to 30V @ 200mA TO-66 
RC4195T1( Dual Tracking Regulator '15V @ 100mA (TO 66) 
8038 Waveform Generator 'i I I A Wave With Circuits & Data 

$5.00 
3/$1 

$2.50 
$2.25 
$3.75 

CIRCLE 78 ON FREE INFORMATION CARD 
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SD SALES CO. P.O. BOX 28810 -C DALLAS, TEXAS 75228 

* Imsai 

Z -80 
From the same people who 
to introduce an Imsai /Altair 
design and quality for 
expanded set of 158 instructions, 
single 5VDC supply, are all 
took in the hardware design. 
generate TRUE SYNC on 
Dynamic memory refresh 

all 
our competitors have 

all parts, all sockets, and 
experience with our 4K 
a strict first come first served 
with 2 MHZ crystals. 

C o m p 

brought 
compatible 

the lowest 

well known. 
The 

card, to 
and NMI 

gone to the 
complete 

kit we suggest 
basis. 

Z -80 

l e 

- Altair <<A'3 
Dealer inquiries welcome 
CPU BOARD 

you the $89.95 4K RAM KIT. We were not the first 
Z.80 Card, but we do feel that ours has the best 

price! The advance features of the Z -80 such as an 

8080A software compatibility, and operation from a 

What makes our card different is the extra care we 

CPU card will always stop on an Ml state. We also 
insure that the rest of our system functions properly. 
are bought out for your use. Believe it or not, not all 
extra trouble of doing this. As always this kit includes 
instructions for ease of assembly. Because of our past 

that you order early. All orders will be shipped on 
Kit includes Zilog Manual and all parts. Kit shipped 

Chip & Manual - $49.95; Add $5.00 for Z -80A 
2-00 

kit 
nI- =7.50 Separately. 

t e $14 9 

Compatible Kits 
on these items: 
4K LOW POWER RAM 

IMSAI AND ALTAIR 8080 PLUG IN COMPATIBLE. 
POWER STATIC 21 L02 - 1 500ns. RAM's. FULLY 

DRASTICALLY REDUCED POWER CONSUMPTION, 

REGULATED, ALL SOCKETS AND PARTS INCLUDED. 

ITV PLATED THROUGH PC BOARD. For 250 ns RAM's 

THE WHOLE $89 
WORKS 

'- 

USES LOW 

BUFFERED, 
ON BOA RD 

CU UAL- 
add $10. 

4.? 5 
kit 

NEW! DESIGN CONSOLETTE KIT - $89.95 
S.D. Sales announces the inexpensive way to beat the wire wrap jungle. Our latest kit gives you 124 solderless quick connect terminals, e au loll 

for eight 16 pin IC's and provides 50 x 8 common buss matrix. Has regulated +5VDC and +/- 15VDC, all at 1 AMP. Voltage regulation at 10 P ;. 

Also includes a pulse generator variable from 10hz to 50mhz and .01 sec. to 100 nano seconds. Generator output is +5V. In kit fono only Ind 

includes all parts, sockets: front panel measures 7' /a "x8' /4 ", and hardware. case not available. 

CAR /BOAT KIT t MUSICAL HORN HOME KIT 
L 6.9 () 9 5 J 

Musical Horn kit for car, boat home. Plays any tune from Mozart to Led Zeppelin. 

$34 Change tunes in seconds; complete solid slate electronics. Standard or custom tunes 

available at $6.95 each. (You supply the sheet music - we supply electronics for your 
Kit includes speaker hicn paroles 

V /yl// r1 ', p / favorite tune.) One song supplied with original order. Standard tunes available: DIXIE 
from i your door bell. Wher M or bell 

DAME FIGHT SONG - PINK PANTHER - AGGIE WAR SONG - ANCHORS Car /boat kit Includes speaker which I VWWN/ W U0/(/ ./WW 
- EYES OF TEXAS - ON WISCONSIN - YANKEE DOODLE DANDY - NOTRE p shed your favorite stun: a played. 

AWAY -NEVER ON SUNDAY - BRIDGE OVER RIVER DUI -CANDY MAN- operates from car/boat hop ring. 

Standard2 inch 8 ohm speaker supplied. Power horn available for car /boat kit. Allow 4 weeks delivery on bo ch kits. 

21.#4/1111 
Qu44 / 6 DIGIT ALARM CLOCK KIT 

We made a fantastic kit even better. Redesigned to take advantage of the latest advances in IC technology. Features: L,tronix Dual Yz" disialess, Mostek 

. 9 5 
50250 super clock chip, single I.C. segment driver, SCR digit drivers. Greatly simplified construction. More reliable and easier to build. Kit h eludes all 

\'G 

necessary parts (except case). For P.C. board add $3.00; AC XFMR add $1.50. Do not confuse with Non -Alarm kits sold by our competition! Eliminate 9 the hassle - avoid the 5314! NEW! WITH JUMBO LED RE.IDOUTS! 

loon MFD 
Filter Caps 

Rated 35 W V DC Up 
uoright Lyle with PC 

Most popular vat. 
for hobbyists. 

4/$1.00 

SLIDE SWITCH 
Assortment 

Our best seller. Includes 
miniature and standard 
sizes, a and multi. 
position units. All new. 

12/$1.00 

POWER 
RESISTOR 

15 OHM 
25W 
BY 

CLAROSTAT 

75(D ea. 

RESISTOR 
ASSORTMENT 

,W 5% & 10% PC 

leads. A good mix of go 
values! Special! 

200/$2. 

P.C. LEAD 
DIODES 

1N4148/1 N914 100/$ 
2. 

1N4002 - 1A 
100 Ply 

40/$1. 

THERMISTORS 
MEPCO - NEW! 

1.5K OHM 

5/$1.00 

DISC (AP 
ASSOHT1AENT 

P.C. Leads. At least 
10 diffe en values. 

.05 10 dif 
standard plus they standard 

values. 

60/$1.00 

AMD -1702A * Specials * FACTORY02 RIME=! 

Not only are our RAM'S faster than a speeding bullet but they 
a now very low power. We are pleased to offer calme new 

21L02.1 Low Power and Super Fast RAM's. F.IIOrs you to 
STRETCH your power supply farther and at the sane time keep 
the wait light off! 

500n s 8/$12.95 
250ns 8/$15.95 

?aft /I i 
Jl'/INIM / /rAWl4/ 

FACTORY PRIME UNITS! BRAND NEW! 

1.5 Micro -Seconds Access Time. 

10/$40. $4.95 ea. 

3.579545 
MHZ Time 

Crystal Base Cr y 
$1.25 

11,000 MFD 
5000 MF 

Computer Grade Cap P P 

$3.00 each 

28 PIN SOCKETS 
3for$1.00 

39 MFD 
16 V M I ory 
Electrolytic 
,5 for $1.00 

EDFROM IC's from 
-1,30P"' 

EMOV DS 
%C is ED 1402 A Shift Regulator ' MH0025CN - 55c 

XEROX 
- SOc 

MK50397 -$8.95 
S.D. Sales Exclusive! Elapsed time IC. Specially modified six digit counter ciret it c. measure 

59 min., 59 sec.. 99/100 sec. Perfect for dark room timers, chess timers or any timing as plications. 
Supplied with data sheet and applications. 

P0-3-. SPEC' 
F 

74002- 9c 74330- 9c 74121 -22c 

7406 -11c 7438 -10c 74151 - 9c 
740] -11c ]451 - 9C 74155 -22C 6 
7404 - 9[ 7-137 -IOC 74153 

7410 - 9c 7474 -16c 74193 -35c 
13101 7416 -13c 7475 -24c 8233 - 35c 

7420 - 9c 7486 -16c Intel - 1302 - 45c 

CALL IN YOUR BANK- Texas Residents Call Collect: 
AMERICARD OR MASTER ] 
CHARGE ORDER IN ON OUR 214/271 -002 2 2 
CONTINENTAL UNITED STATES 
TOLL FREE WATTS LINE: 

1 -800- 527 -34Eï0 

MOS 6 Digit Up /Down Counter 
40 PIN DIP. Everything you ever wanted in a counter chip. Features: Direct LED segment drive, 

single power supply 112 VDC TYPE), six decades up /down, pre -loadable counts ,separate pre - 

laudable compare register with compare out -put. BCD and seven segment output., it ternal scan 

oscillator, CMOS compatible, leading zero blanking. 1MHZ. count input frequency. 

$12.95 $ 

TERMS: NO COD'S. TEXAS REiIDENTS 
ADD 5% SALES TAX. ADD 5% 

tO /Sat OF ORDER FOR POSTAGE & 

HANDLING. ORDERS UNDER 

>,,pn'n 
$10.00 ADD 75c. FOREIGN 

GGGGaftt/l ORDERS - U.S. FUNDS)NLY! I_ -y 
Orders over $15. - Choose $1. FREE MERCHANDISE! 

CIRCLE 84 ON FREE INFORMATION CARD 
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!II 
11.11111111101 

WIRE WRAP PROTOTYPE BOARDS 

01 III 
WW bit11411111 

We have 2 unique WIRE WRAP BOARDS, with original costs up to $175.00 each. These boards are out of systems, so you must remove the previous wire wrapping. Both boards contain 14 and 16 pin sock- ets, with provision for replacing some of the 14 pin sockets for 16 pin sockets if needed. Ideal for prototyping, or building permen- ant devices without the need of PC boards. 
STOCK NO.6558R 75 to 100 sockets, $18.75 ea. 2/36.00 STOCK NO.6559R 40 to 50 sockets $11.75 ea. 2/22.00 

VIDEOCUBE TV /MICRO -COMPUTER INTERFACE 
This is the TV interface device described in the 
AUGUST issue of RADIO-ELECTRONICS. The 
VIDEOCUBE will interface video cameras, TV 
games, and video output of computers to any 
TV set. Consists of a modulator and oscillator, 
which puts the information on channel 2 of 
your TV set. We supply a reprint of the article, 
and all data to put the kit together. Complete 
kit contains ALL parts. Partial kit contains 
all hard to get parts including PC board & special coils. 
STOCK NO.5500R complete kit & reprint $13.95 2/26.00 
STOCK NO.5500RK, Partial kit with reprint $11.95 2/22.00 

DELTA ELECTRONICS 
7 OAKLAND ST. P.O. BOX 2 AMESBURY, MASS. 01913 
Phone (617) 388 -4705 

Visit our retail outlets, DELTA ELECTRONICS, 590 COmmonwealth Ave., Boston, Mass. & DELTA ELECTRONIC HOBBIES, 5151 Buford Hwy. Doraville, (Atlanta) Ga. 

CIRCLE 29 ON FREE INFORMATION CARD 

0 

BUILD YOUR 

OWNS 
I.O$COPE 

Engineered by Heath Co. and Manufactured for use 
by RCA Institutes 

ideal and inexpensive for Professional Service 
Technicians, Students, and Experimenters 

A five -inch scope, designed for the needs of service technicians - a stable instrument operated at a high degree of dependabil- 
ity -a trouble -free performer. Formerly RCA Inst. Model 825. 

Easy to assemble. Two modern printed circuit boards to reduce 
point -to -point wiring. Combined simple instructions and operat- 
ing manual included. 

Frequency response from 3 Hz to 5 MHz, -1.5 dB. The 
response at 3.58 MHz color TV carrier is -2.2 dB. Special 
features include two preset adjustments to facilitate instantane- 
ous oscillator lock -in for TV vertical and horizontal sweep 
circuits. Test communication equipment (including CB's). 

Radios and TVs. Order your scope. 

Was $118.95 - Now only $69.95 
New Jersey Res,denrs ado 514. eles 'ar 

Inquire about other products. 

ETI Products Dept. 2639 -107 Technical Home 
Study Schools Little Falls, N.J. 07424 

Enclosed is my check for $69.95 Send me cn 
Oscilloscope Kit, postpaid. 

Z Name 

Ct (Please print) 
t- Address 
o 

City State Zip 
w Visa/BankAmericard Mastercharge 

American Express Carte Blanche 

Card Number 
cc Inter -bank # Expiration 
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For 

faster 
service 

USE 

ZIP 

CODE 

on 

all 

mail 

How to: 
Did you ever want to know how to 
manage your money to make every 
penny count? 

You can learn how to do it. 
Did you ever want to grow your own 

vegetables but you don't have a 
backyard? 

You can learn how to do that, too. 
We're the Consumer Information 

Center of the government. And we 
have over 200 publications, brochures, 
and pamphlets that tell you how to do 
a lot of different things. 

How to sleep like a lamb. 
How to keep your home in good 

shape. 
And how to keep your shape in good 

shape, too. 
Our free catalog lists brochures 

about buying a used car. About health 
and recreation. 
Children. Food 
and nutrition. 
Saving energy. 
Even °f\ 
how 
to find 
a job. 
that's 
right ,,. -s. t , ,- --- ,, 
for you. Li u 

Most of these publications are free. 
Most of the rest are 50( or less. 

Free catalog. 
How to get the catalog 

that lists them all? 
Just write Consumer Information 

Center, Pueblo, Colorado 81009. 

GIIK\ General Consumer 
Services Information 
Administration Center 
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Radio Hut 
Money back guarantee. NO COD'S. Texas 
residents add 5% sales tax. Add 5% of order 
for postage and handling. Orders under $15.00 
add 75 cents. Foreign orders add 1/0% for 
postage. 

For your convenience, call your BankAmericard 
or Master Charge orders in on our Toll Free Watts 
Line: 1- 800 -527 -2304. Texas residents call col- 
lect: 1- 214- 271 -8423. 

master charge 
/7777' 

P. O. Box 38323R 
BANNAMERICARD Dallas, Texas 75238 

mv44eua /f/, 

Memorex computer boards 

with IC's, diodes, transistor, 
etc. 5 Boards containing 

100 - 200 IC's 

ONLY $4.25 

BRIDGE 
RECTIFIERS 

6 Amp 50V 1.10 

10 Amp 50V 1.25 

25 Amp 50V 1.39 

MK 5005 
4 digit counter /latch 
decoder; 7 segment 
output only. 24 pin 
dip with specs. 

$ 8.00 EACH 

PLASMA DISPLAY KIT 

Kit Includes: 12 digit display .4 " Charac- 

ter Power supply for display 
above Complete specs for 
hookup. 

Line cord Not Included. ONLY $ 3.95 

fl / r i -7 % i// 
ZS, C, 

TuTI 1 

SPECIAL 
DEVICES 

82S23 2.19 
2513 10.00 
2102 -1 .99 
1101A .75 
1103A 1.10 
8T13 1.50 
8T97 1.25 
MM5233 1.50 
300KC xtal 1.50 

* 
* * * * * * * * * * * * * * * * * * * * * * * 

UNSCRAMBLER KIT 
for all Scanners 

Tunes easily 

Full instructions included 

Easy to install 

31/2" x 31/2" x 11/2" 

Only $19.95 

RESISTOR; 
Over 50,000,000 

in stock 
'330 ohm 22K oh 

470 ohm 27K oh 

"680 ohm 

1K Own 

1 2K ohm 

2 7K ohm 

3 3K ohm 
4 7K uhm 

6 8K ohrn 

10K ohm 

70K Ohre 

33K oh 

39K oh 
43K oh 
47K oh 
82K oh n 

100K cim 
100K c rrn 

220K c im 

8W pn r 

"1/20. r 

All resistors are P C I. r 

n'' poll 'ills 
100 min order 

NO MIX 10 99 

REGULATORS 
7805 7818 
7806 7824 
7808 7905 
7812 7912 
7815 7915 
Your Choice $ .95 

WATERGATE SPECIAL 

Telepnone Relay automatically starts and 

stops tape recorder. No batteries required. 

Kit complete with drilled P.C. Board. 

Parts and Case ONLY $10.95 

CLOCK KIT 

ONLY $ 14.95 

Kit includes 

LT701 clock module 
Power Supply 
Punched Case 

12 hour operation only 

Complete 
except for line cord 

LT701 E 12 hour clock 
LT701 G 24 hour clock 

VARIABLE POWER SUPPLY KIT NO. 1 

"Continously variable from 5V to 20V 
*Excellent regulation up to 500 mil. 
"4400 Mfd of filtering 
*Drilled fiberglass PC Board 
*One hour assembly 
*Kit includes all components 
*Case Included ONLY $10.95 

VARIABLE POWER SUPPLY KIT NO. 2 

Same as above but with 1 amp output, also with case. 

ONLY $13.95 

READOUTS 

FND70 .4 "C.C. 5 ì 

F N D800 .8 "C.C. 1 6 ) 

TI 6 digit array C.C. 
3/1.00 

MAN 8 .3 "CA Yellow 
.8á 

LT767 .7" C.C. 4 dill 
stick $ 3.95 

Ni -Cad Batteries 
4 Brand New Size "NA " 

Ni -Cads ONLY 8450 

BATTERY CLIPS 
Standard 9V battery clip with 

4-1/2" tinned leads. 25 /$1.00 

SOCKETS 
14 pin 
16 pin 
18 pin 
24 pin (ww only) 
28 pin 
40 pin 

.22 

.25 

.25 

.95 

.35 

.50 

74L500 
74L502 
741_503 
74L504 
74LS05 
74L508 
74L509 
74L510 
7 4L51 1 

74L513 
74LS14 
/4L515 
74L520 
74L52 1 

74L522 
74 L526 
74L527 
74L530 
74L532 
74L537 
74L538 
74L540 
74L542 
74L55 1 

74 L554 
74L555 
74LS73 
74L574 
74L576 
74LS86 
74L 590 
74L592 

LS 
.26 
.26 
.26 
.30 
.32 
.26 
.26 
.26 
.35 
.58 

1.05 
.26 
.24 
.35 
.35 
.35 
.35 
.34 
.35 
.33 
.38 
.34 
.80 
.26 
.26 
.26 
.75 
.49 
.49 
.45 
85 

1.00 
74L593 1.00 
74L5109 .49 
74L5112 .49 
74L5113 .40 
74L5114 .40 
74L5125 .55 
74L5126 .65 
74L5132 1.00 
74L5133 .35 
74L5136 .39 
74L5138 .85 
74L5139 .85 

74L5145 1.00 
74L5151 .70 
74L5153 .70 
74L5155 .69 
74L5:56 .76 
74L5:57 .95 
74LSi58 .35 
74L5160 .35 
74L52 61 .85 
74L5162 .85 
74L5163 .85 
74L5168 .85 
74L5--69 .85 
74L5i70 2.00 
74L5173 1.10 
74L5174 1:00 
74L5175 1.00 
74L5190 .95 
74L5191 .95 
74L5192 .95 
74L5i93 .95 
74L5194 .95 
74L5195 .95 
74LS-196 .85 
74LS397 .85 
74L5251 .85 
74L5253 .85 
74L5257 .85 
74L5258 .85 
74L5260 .26 
74L5266 .26 
74L5279 .55 
74L5290 .75 
74L5293 .75 
74L5295 .95 
74L5298 .95 
74L5365 .55 
74L5366 .55 
74L1.367 .55 
74L5368 .55 
74L5390 1.75 
74L1.393 1.45 
74L:.670 3.25 

CMOS 
SALE 

CD4000 
CD4001 
CD4002 
CD4007 
CD4009 
CD4o10 
CD4011 
CD4012 
CD4013 
CD4014 
CD4015 
CD4016 
C D4017 
CD4018 
CD4019 
C D4020 
CD4021 
CD4022 
C 04024 
C D4025 
CD4027 
CD4028 
C D4029 
CD4030 
CD4034 
CD4035 
CD4040 
CD4041 
CD4042 
CD4043 
CD4044 
CD4046 
CD4047 
CD4049 
CD4050 
CD4051 
CD4053 
CD4056 
CD4058 
C D4060 
CD4066 
CD4069 
CD4071 
C D4076 
74C04 
74C107 
CD4116 
C D4507 
C04512 
CD4516 
CD4518 
CD4520 

lb 
16 

.16 

.16 

.45 

.45 

.16 
16 

.29 
75 
.75 
.29 
.80 
.80 
39 

.85 

.90 

.90 
70 
19 

.39 

.75 
.99 
.16 

2.30 
.99 

1.00 
69 
.59 
.60 
.59 
.90 
59 

.35 

.35 

.90 

.90 
1 .00 

90 
1.00 
.69 
30 
16 

.99 
29 
.29 
39 
40 
.50 
.85 
85 
85 

* ** 
* 

7400 
7401 
7402 
7403 
74H04 
74504 
7404 
7406 
7408 
7409 
7410 
7411 
7413 
7420 
7421 
7423 
7425 
7426 
7427 
7430 
7432 
7437 
7438 
7440 
7442 
7443 
7444 
7446 
74L47 
7447 
7448 
7450 
7451 
7453 
7454 
7470 
7472 

TTL 
.17 
.17 
.17 
.17 
.25 
.30 
.17 
.25 
.17 
.17 
.17 
.25 
.45 
.17 
.17 
.35 
.27 
.25 
.17 
.25 
.30 
.35 
.35 
.17 
.60 
.60 
.65 
.85 

1.75 
.81 
.81 
.20 
.17 
.17 
.17 
.35 
.21 

7473 
74H 74 
7474 
7475 

.21 

.45 

.35 

.55 
7476 .35 

.45 

.76 

.89 

.35 

.71 

.71 

.71 

.67 

.90 
7495 .71 
7496 .85 
74100 .96 
74121 .31 
74123 .61 
74125 .44 
74141 .71 
74145 .97 
74151 .71 
74153 .81 
74154 .97 
74161 .91 
74163 1.05 
74164 1.05 
74174 .91 
74175 1.40 
74180 .76 
74181 2.25 
74191 1.20 
74192 1.20 
74193 .95 
745195 1.05 
74195 .65 

7480 
7483 
7485 
7485 
7490 
7491 
7492 
7493 
7494 

TRANSISTORS 
DIODES 

MJE1103 3/1.00 
MJ3001 1.30 
2N2222 6/1.00 
2N2369 6/1.00 
2152905 4/1.00 

'2N2907 15 /1.00 
253906 6/1.00 
2N4400 6/1.00 
2N4443 SCR 3/1.00 
154004 15/1.00 
154007 10 /1.00 
I N4148 (1N914) 20/1.00 
3N201 VHF Pre amp .80 
D40C1 Power Dart - 8 /1.00 
EN930 .20 
IN746 .25 

*House numbered 
and P.C. Lead 

PC BOARDS 
4 Pt 1; 1 50800 or B0- 

631.1,1 PCB o. F ND800 80/ 

4 roan PCB 10 DL707 

6 dial, PCB fur DL707 

4 drgl, PCB fl,, FND503 or 510 

6 digit PCB for F ND503 or 510 

4 digit PCB for DL747 

6 digit PCB for DL 74 7 

4 digit PCB for DL727 or 728 

6 dint, PCB for DL 727 or 728 

4 digit PCB for FND359 or 70 

50 

3 50 

50 

2 00 

2.00 

100 

2 50 

300 
200 
3.00 

175 

NOTE: All PC Boards are mullipl red 

for adding additional digits. 

ORDER BY PHONE. C 

order to BankAmeri 
Master Charge 

USE OUR TOLL FRE 

***** 

LINEARS 
I.M3111 30 

I M30/ 30 

M309K 95 

M31I 85 
IM'1// 185 
I M38018 pnrl /5 
LM3900 30 

1M/10 25 

IM/I1 25 

10 

25 
75 

195 
.40 
95 
95 

95 
110 
49 

/5 
.30 
30 

LM /23 
M 741 

1M148 
NE553 
NE55S 
NES51i 
NL565 
NE566 
NE51i/ 
1458 
RCA3043 
75491 

75492 

1nk***** 

harge your 

60 Hz L()()'. 
Crystal Time Base Kii _ Kit 
enables a MOS clock circuit tc op- 
erate from a DC power sourd. I deal 

for car, camper, van, boat, etc. 

60Hz output with an assuras/ of 
.005% (typ.) Low power consl. mp- 
tion 2.5 ma (typ.). Small size will 
fit most any enclosure. Single 1OS 

IC oscillator /divider chip 5 -1E alts 
DC operation. 

ONLY $ 5.95 

2 for $10.00 

card or 

E WATTS 

1- 800 -527 -2 304 

NOW ! For the Da k s 

Area Residents. 
Come Visit Our Retail S: ore. 

3717 Lincoln Court, Garland, Texas 

Tues. - Fri. 10 AM to I' PM 

Sat. 10 AM to :1 PM 

CLOSED MONDAY 
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Nikko's Mixend Match componenis 
The sepa-ate components series from 
Nikko Audio features two well-designed 
tuners and three integrated amps. New 
this yea- is the NA. 550 ntegrated ampli- 
fier with 45 watts* per channel, with less 
than CC5% THD. 

Also new in the Nikko line is the NA 
850 with 60 watts* per channel, and less 
rho-) 0.05% THD. Bath the NA 550 and 
NA 850 integrated amps have myriad "fea- 
tures Ike responsive VU meters with vari- 
able control, 5- posi-icn tape control switch 
(fordubaing), specker protectian circuitry, 
one Nikko s exclusive circuit breakers. Fhe 
NA 850 also features a subsonic filter and 
tone defeat. 

The TP.M 750 integrated amp, like al 

Nikko products, is o superb performer, from 
its quality features to its built -in reliability. 
The TRM 750 delive-s 55 watts' per chan- 
nel, and no more man 0.15% ]HD. 

Nikko's NT 850.ÁM /FM tuner is uncan- 
nily quiet and stoton grcbbing. Normal 
and narrow IF circuitry provides high 
selectivity and low distortion while a fronfl 
mounted multipart switch aids in reduc- 
ing noise. 

Last, but not least, is the FAM 450 
AM /FM tuner. It's an established performer 
with excellent specifications and a typi- 
ccliy modest Nikko price. 

Now that you've read about our excit- 
ing separate components, we invite you 
to write -o us fo- complete product infor- 

CIRCLE 89 ON FREE INFORMATION CARD 

matior and the nome of a Nikko Audio 
dealer near yc.. 

Once you lave seen and heard Nikko 
Audio products. we think you'll make this 
your year of Nikho. 

*M nimum RMS per channel, both 
channels driven into 8 ohms from 20Hz 
to 20kkz. 

Nikko Audio 
For those who take their stereo seriously 
Nikko Electric Corp. of Americo 
16270 RaymerSt., Van Nuys, Calif. 91406 
(213) 938 -0105 ©Nikko Audio, 1977 
In Conoco: Superior Electronics, Montreal, Quetec 
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ATTENTION DEALER 
Announcing 

inn pa 
electronic components 

One -Stop Component Cen - r 
*Ow- 200 quality items in- 

cluding integrated circu ts, 

resistJrs. dudes, tran ;is - 
tots capacitors, connect- 
ors, switches, sockets, 
LEEs and Data Books 
covering all JIM -PAK' 
ite rs. 

* Im rediate delivery on all 

o rc er,' 

*Store d splay racks avail- 

able 

*Stock rotation and return 
po icv 

* Direct mail program avail- 
able from list of act ve 

elerron:c buyers in dealers' 

area 

*National advertising cam - 

pagi in leading electronics 
magazines tc include list 
of a ialifying dealers 

*Na_i)nally known manu- 
facturers' products at prices 
every dealer can afford 

*Guaranteed products 

*Standard irdustry part 
num]ers 

jim-pak 

Jimi 
nu Corortent Center 

;. 

A component li if proven 

sellers develope for the 

inde3endent dea Ideal for 
coin niter sho s. school 

stores, electron c dealers, 

hobby shops, ora location - 

where there is a potential 

mare et for electr is sales. 

A poduct line ich sup- 

plies most of r needs 

frorr one distrib r with a 

reputation for ast and 

effic ent service. ttractive 

and compact di p ay racks 

make initial ins al ation of 

the JIM-PAC- li E easy. 

Your customers E - rye the 

best. Now you ca ofitably 
retail name bran ompon- 

ents at competi i prices. 

Be the first in y L area to 

announce and se ' e JIM - 

PAK line. Wri e or call 

today. 

FOR MORE INFORMATION AND PRICING SCHEDULE CONTACT: 
a division cf James Electronics, 1021 Howard Avenue, San Carlos, California 94070, (415) 

CIRCLE 4 ON FREE INFORMATION CARD 
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Photo courtesy of Edmund Scientific Co. 

AVANTI Invents the Saturn" Base 
The reason the "Saturn" is so revolutionary 
is that it is absolutely the only combination 
vertical and horizontal omni -directional 
antenna. That's right, it needs no rotor! 
You can pick up mobiles (which are vertical) 
or horizontal and vertical beams. 
The "Saturn ", invented after years of re- 
search by Avanti engineers, is the latest 
development using AVANTI's unique CO- 
INDUCTIVE principle to give you the per- 
formance of two antennas combined into 
one. 
The "Saturn" not only works on both 
polarities, but pounds out signals like an 
air hammer and picks them up like a magnet. 
Both polarities offer high gain figures. 

TOP 

SIDE 

Height 22' 
Radials 9' 
Weight 251bs. 
Omnr- directional - No rotor 
AV -501 Switchbox Included 

AT''iNT PENDING 

1 hose of you who are worried about sun 
spots and "skip" can relax too. This antenna 
really helps. When the sun spots cause a 
signal shift, you can often change polarity 
(just like our P.D.L. or Moonraker) and still 
pick up the desired channel with no loss of 
transmission. 
The P.D.L. and Moonraker made dual polarity 
famous as the only antennas to have during 
the last sun spot cycle, and this time around 
any serious C.B.'er will want to have the 
"Saturn." 
In fact, having a "Saturn" and a "P.D.L." 
or "Moonraker" will put you in the elite 
group of C.B.'ers who "always seem to get 
out better." 

Avanti makes a complete line of high performance base and mobile 
CB antennas from $11.95 to $404.00. Write for free Avanti catalog. 

AVANTI RESEARCH AND DEVELOPMENT, INC., 
340 Stewart Avenue, Addison, IL 60101 Creators of the famous 
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