
rare and unusual 
CB ACCESSO 
dress u 3 your rig 

build for your car 
ANTI-THEFT 
circuits using IC's 4 

4444, iioir 

expand dynamic range 
CASSETTE TAPE 
for higher fi 

easy to build 
DIGITAL IC CLOCK 
with automatic brightness 

make your calculator a 
TELEPHONE DIALER 
with a few IC's 

* Jack Parr's Service Clini 
* Digital\Test Equipment 
* Hi-Fi Lab Test Repor 
* Komputer Korner-, 

46ERNiBACK 
PUBLICATION 
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U 

anteinas. 
The Big Stick Antenna illuminates 12 

times more capture area at 60 feet, 
nding the energy towards the horizon 

in ,a unique low angle radiatio- pastern. 
Distributed dielectric loading, 

l ieved by Shakespeare s excl jsive 
oergtass construction, erables the 

Big Stick to outrange taller, heavier 
metal antennas under all conditions. 
Move up to the Big Stick. Pretur.ed. 
No ground radials. Works anywhere 

with any length cable. Also available in 
a owa- cost model, '_ is Stick II. 

Shakespeare Antenna Group, P.O. Box 
246, Columbia, South Carolina 29202. 

am 

Style 176 

In Canada Len Finkler, Ltd.. 
25 Toro Road. Downsview. Ontario THE ROYALUNEOF FIBERG ASAIENNA 
CIRCLE 84 ON FREE INFORMATION CARD 
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a tair" 
Number One in low -cost computing. 

Altair, from Mits, is the number one name in microcomputers for 
home, business, personal and industrial applications. 

Because the Altair was first, it has set the standard in the industry. 
More Altair 8800's are now operational than all other 

microcomputers combined. 
Whether you buy a $395 complete computer kit* or a multi -disk 

system for under $10,000; Mits will provide you with thorough and 
lasting support. Satisfied Altair users include schools, corporations, 

small businesses, students, engineers, and hobbyists. 
Altair hardware includes three microcomputers; the Altair 8800a, 

8800b, and 680b. Mits has a complete selection of Altair plug - 
compatible memory and interface options, including the new Altair 
16K Static board and Altair multi -port serial and parallel I/O boards. 
Also available is a complete line of Altair peripherals including line 

printers, CRT's, and multiple disk systems. 
Altair software is by far the most complete and best for any 

microcomputer. Our Extended BASIC and Disk BASIC have 
received industry wide acclaim for programming power and 
efficiency. Application packages are available at many Altair 

Computer Centers ** 
The Altair computer is a revolution in low cost computing. Shouldn't 

you write for more information including our free, color catalogue. d *arnkey model. O * *The Retail 
Alt 

Altair 
r 680b 

comtuputer outlets 

0 
now opened in many large cities. 

1412D v 
MITS, Inc. 2450 Alamo S.E. /Albuquerque, New Mexico 87106 

CIRCLE 71 ON FREE INFORMATION CARD 
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2 

Announcing an ... 

Exclusive New 
Broadband 
MATY Amplifier 
with Automatic Overload Centro 

r HIGH /COMO 

äó.OY 
<,< 

D 

JxYUD .+ 
"se* 'il se 

TF"° JERROLD ral 
LOwM 

. 

GIBRALTAR 
MODEL 3662 

surowrC OVERLOAD sG 
VNF-TV/FM AMPLIFIER 

Model 3662 

Just set it... and forget it. 
Automatic control for 
input variations of up to 20 dB 

Eliminates nuisance service 
calls 

45 dB Gain, VHF High Band 

+52 dBmV Output Capability 

Separate Lo and Hi VHF band 
controls 

Operates at full output rating 

Switch selectable AOC or 
MAN operation 

Lightning protected 

Universal rack or surface 
mounting bracket 

UL listed 

Jerrold Model 3662 is the only 
broadband MATV amplifier with 
output signal levels automatically 
controlled. This exclusive feature 
permits use of the full output 
capability of a broadband 
amplifier without fear of overload 
due to input signal fluctuations. 
AOC operates to: 

1. Prevent overloading the 
amplifier when input levels in- 
crease. 

2. Increase amplifier gain to 
compensate for signal fades. 

3. Prevent system cross - 
modulation even if only one 
channel level increases or 
fades. 

TRY THE 3662 FOR YOUR NEXT MATV INSTALLATION 

JERROLD ELECTRONICS 
GENERAL INSTRUMENT CORPORATION 
Horsham, Pa.19044 (215) 674 -4800 

CIRCLE 52 ON FREE INFORMATION CARD 
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ON THE COVER 
It only looks like a calcula- 
tor, but it's more.. . . It's an 
automatic telephone dialer. 
Punch in the number you 
want; then push the button. 
If the line is busy; hang up 
and punch the button again. 
Learn how to build your 
own. The story starts on 
page 48. 

90 IRE 

70 IRE 

50 IRE 

+20 IRE 

-20 I R E 

Raffia-Electronics. 
THE MAGAZINE FOR NEW IDEAS IN ELECTRONICS 

Electronics publishers since 1908 NOVEMBER 1976 Vol. 47 No. 11 

CB RADIO 40 Accessories For Your Rig 
A look at the little "extras" that make living with your 
CB a lot easier. by Robert F. Scott 

BUILD ONE 
OF THESE 

48 Automatic Telephone Dialer 
Convert a calculator into a telephone dialer -it's not 
difficult. by Larry Wilson and Tim Funderbunk 

56 Anti -Theft Alarm Circuits 
Thirteen circuits to help keep your car from being 
stolen. There are ignition immobilizers, fuel pump 
cutoffs, alarms and combinations of these devices. 
by R. M. Marston 

67 Digital Alarm Clock 
Bright gas -discharge display; automatic variable display 
intensity, AM -PM indication. What else could you want? 
by Paul Emerald 

HI -Fl SOUND 
AUDIO 

STEREO 

76 Improved Noise Reduction for Cassette Tape 
Yes! lt can be done. A look at the JVC Super -ANRS 
System. by Len Feldman 

78 R -E Lab Test Report 
Crown IC -150A Preamp. by Len Feldman 

81 R -E Lab Test Report 
AKG P8E Cartridge. by Len Feldman 

TF^..., 
EOUIPM 

32 Equipment Report 
Helectronix L -15 pulse -sweep frequency generator. 

34 Equipment Report 
Non -Linear Systems frequency meter 

45 Digital Test Equipment 
Part l: All about digital multimeters. by Charles Gilmore 

COMPUTERS 24 Komputer Korner 
Part II: 8080 instruction set. by Tim Barry 

30 Equipment Report 
Jolt 4K RAM module 

GENERAL 4 Looking Ahead 
Tomorrow in electronics- Today. by David Lachenbruch 

59 Making Sinewaves Digitally 
Six circuits for experimenters. Learn how you can 
generate perfect sinewaves from digital signals. 
by Don Lancaster 

ELECTRONICS 

TELEVISION 83 VIR & Better TV Pictures 
A special signal called "Vertical Interval Reference" 
makes for perfect color pictures even when you change 
channels. by Roger Kenfield 

86 Service Clinic 
More bits and pieces. by Jack Darr 

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

DEPARTMENTS 106 Advertising Index 
12 Advertising Sales Offices 
16 Letters 

105 Market Center 
6 New & Timely 

100 New Literature 
94 New Products 

102 Next Month 
107 Reader Service Card 

100 

- 80 - 60 

40 

20 

-20 

12µs 

7 SIRE 
0 

40 IRE 

12µs 

THE VIR SIGNAL makes color TV pictures 
perfect. It's tucked away on line 19 between two 
horizontal sync pulses. See how it works on 
page 83. 

GLASS PLATE 

ANODE 

CONO UCTIVE 
MATERIAL 

ANODE 
CO NTACT 

SPACER 

CERAMIC 
SUBSTRATE 

CATHODE CONTACT 

THIS GAS -DISCHARGE DISPLAY is a part of a 

digital clock you'll want to build. For details 
turn to page 67. 

Radio- Electronics, Published monthly by Gernsback 
Publications, Inc.. 200 Park Avenue South. New York, 
NY 10003. Phone: 212- 777 -6400. Second -class postage 
paid at New York, NY and additional mailing offices. 
One -year subscription rate: U.S.A.. U.S possessions 
and Canada, $8.75. Pan- American countries, $10.25. 
Other countries, $10.75. Single copies $1.00. .. 1976 by 
Gernsback Publications, Inc. All rights reserved. Printed 
in U. S.A 

Subscription Service: Mail all subscription orders, 
changes, correspondence and Postmaster Notices of 
undelivered copies (Form 3579) to Radio -Electronics 
Subscription Service. Box 2520, Boulder, CO 80302. 

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

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

TVI problem 

The FCC says it's receiving 
complaints about RF interfer- 
ence at the rate of some 
100,000 a year, and that 87% 
of these are attributable to CB. 
By far the majority involve 
interference to TV sets. In the 
FCC's channel- expansion de- 
cision, it specified that CB 
equipment must have har- 
monic suppression of 60 dB- 
far lower than the limit pro- 
posed by broadcasters and 
television set manufacturers. 
The Commission also said that 
any CB operator causing har- 
monic interference to TV 
Channels 2, 5 or 6 would be 
required to install a low -pass 
filter. 

But CB can also cause inter- 
ference across the entire TV 
band. A very small amount of 
this is the result of illegal CB 
equipment, such as linear 
amplifiers. But FCC officials 
say the vast majority of inter- 
ference cases are the result of 
inadequate filtering and 
shielding of the TV receiver. 
Most TV set manufacturers 
have always followed a policy 
of providing a filter free of 
charge at the request of the 
set owner -but until the CB 
boom they haven't had many 
requests. Even now, the TV set 
owner is likely to blame the CB 
operator for interference, rath- 
er than his own set. 

Why not include filters as 
standard equipment in all tele- 
vision sets? The set manufac- 
turers say this would push 
prices up and force TV buyers 
to pay for filters whether they 
need them or not. But the 
rapid growth of CB and other 
devices that emit RF radiation 
may force a change. The FCC 
currently has no power to 
make television manufacturers 
include filters in all of their 
production, although there 
have been several bills intro- 
duced in Congress to give it 
that authority. 

More 1977 TV's 

The last of the 1977 -model 
TV sets have now been intro- 

duced by Zenith. As expected, 
they included some 19 -inch 
sets with Zenith's all -new color 
tube designed for precision 
automatic manufacture, using 
a new glass design, a new tri- 
potential gun, 100- degree de- 
flection and a new shadow - 
mask (Radio -Electronics, June 
1976). In addition, Zenith intro- 
duced a new series of slim 17- 
inch color sets using conven- 
tional -type tubes but with 100 - 
degree deflection, as op- 
posed to the standard 90 
degrees. 

All of Zenith's 25 -inch sets 
and its newly -introduced 19- 
inch sets feature a new auto- 
matic color adjustment sys- 
tem, Zenith's answer to RCA's 
ColorTrak, Sylvania's GT -Mat- 
ic and G -E's VIR. Zenith's 
Color Sentry combines five 
automatic circuits; a light sen- 
sor that adjusts color and 
contrast to room lighting, a 
color signal monitor that pre- 
vents oversaturation, a tint sta- 
bilizer to correct flesh tones, a 
contrast regulator that elimi- 
nates separate contrast con- 
trol and keeps contrast, bright- 
ness and color at a constant 
ratio, and a color -level lock 
that balances color and tint. 

Video game boom 

At least 32 video -game at- 
tachments made by 22 differ- 
ent manufacturers have re- 
ceived FCC approval as we 
went to press. The simple 
tennis -type games are now 
beginning to yield to far more 
sophisticated home variations 
of coin -operated arcade 
games, involving races, bat- 
tles, space travel and so forth 
with programmable micropro- 
cessor games on the verge of 
commercial introduction. 
Many major electronics names 
are getting into the video game 
business, which was pio- 
neered by Magnavox. RCA 
plans a microprocessor game, 
as does Fairchild. National 
Semiconductor is already in 
the business, as is Radio 
Shack. Channel Master is also 
preparing an entry. Of course, 
prices of simple video games 
are rapidly dropping, the low- 
est mentioned so far being a 

two -player black- and -white 
tennis game entered in the toy 
market at $39.95 by First 
Dimension. 

40 CB channels 

The FCC's expansion of the 
Citizens band from the current 
23 to 40 channels was, in 
effect, a compromise. The de- 
mands for more channels were 
almost overwhelming. At one 
time, the Commission had con- 
sidered going to as many as 58 
channels, but the potential for 
intermodulation interference 
and the fact that the remote - 
control hobbyist frequencies 
(Class C) would be wiped out if 
FCC went above 40 channels 
dictated the final choice. 

Even these expanded fre- 
quencies in the 27 -MHz band 
(26.965- 27.405 MHz) are con- 
sidered temporary, and the 
Commission stressed it was 
seeking a permanent home for 
personal communications 
"upstairs " -perhaps the 220 - 
or 900 -MHz range. But this is 
still fairly far in the future. 

New transceivers operating 
on the full 40- channel band 
will be available starting Jan- 
uary 1, 1977. The FCC deci- 
sion prohibts the use of con- 
verters to extend 23- channel 
transceivers to 40, but it will 
permit the "remanufacture" of 
23- channel sets to 40- channel 
specifications so long as they 
meet the Commission's type - 
acceptance requirements. 

The FCC has also tightened 
specifications for type- accept- 
ance of new CB units in an 
attempt to minimize interfer- 
ence with TV and other ser- 
vices- although it seems likely 
that TVI will increase with the 
enlargement of the band. The 
23- channel units are capable 
of causing harmonic interfer- 
ence to TV Channels 2 and 5; 
with the extension of the band, 
Channel 6 will also be af- 
fected. 

The Commission and CB 
equipment manufacturers 
stress that 23- channel trans- 
ceivers will in no way be obso- 
leted. The major special -pur- 
pose channels- highway 
Channel -19 and emergency 

Channel -9 -are located within 
the original 23- channel band. 
And it's certainly a good bet 
that from now through the end 
of the year there'll be some 
great bargains in 23- channel 
units in preparation for the 
start of marketing of the new, 
more costly, extended -band 
transceivers. 

Home VTR chaos 

The videocassette recorder 
is now well launched as a 
consumer product, with Sony 
making and selling about 
10,000 a month, 2,500 of these 
in the United States. As re- 
ported here, two other incom- 
patible systems are on the 
market in Japan (all home 
units so far use half -inch 
tape) -Matsushita's Home Vi- 
deo, to be sold here by Qua- 
sar and Sanyo's V -Cord II, to 
be sold here under the Sanyo 
name. 

A fourth -and also incom- 
patible- system has been de- 
veloped in Japan by Japan 
Victor (JVC). At presstime, it 
had not been demonstrated, 
but it is said to be an extremely 
compact machine with two 
hours recording or playing 
time for a cartridge of half -inch 
tape. Some observers feel the 
JVC machine will be the sub- 
ject of an all -out attempt to 
"standardize" by winning over 
uncommitted (or even some 
already committed) Japanese 
manufacturers. 

Meanwhile, Betamax contin- 
ues to roll, with a production 
schedule of 200,000 set for 
1977 and a two -hour cassette 
said to be in the works (current 
playing time is only 60 min- 
utes). And in the U.S., Sony 
and Paramount Pictures have 
formed a joint venture to 
explore distribution of pre- 
recorded tapes as well as 
recorders. Thus Betamax is 
now being put forward as a 
competitor to the video disc 
systems that are tentatively 
scheduled for introduction in 
late 1977 by Magnavox and 
RCA. 

DAVID LACHENBRUCH 
CONTRIBUTING EDITOR 
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Tuner Service Corporation 
S ILL O'' 

U.S -A. 
ONLY 

Major Parts 
and Shipping 

Charged 
a One Year 

Guarantee 

MODULE REPAIRS 
TSC has been 
repairing private 
brand TV modules 
for over 2 years. 

Expanded facilities 
now include modules 
for 

RCA 
GE 
ZENITH 
W. T. GRANT 
J.C. PENNEY 
WESTERN AUTO 
GAMBLES 

as well as Zenith 
IF subchassis. 

For free Price Lis^ and complete information write or phone; 

TSC HEADOLARTERS, BLOOMINGTON, IND. 
or any of the TSC locations listed below. 

SAME DAY SERVICE - ONLY 

WATCH US 
GROW 

HEADQUARTERS. 
ARIZONA. 
CALIFORNIA. 

FLORIDA 

ILLINOIS 

INDIANA. 
KENTUCKY... 
LOUISIANA .. 
MARYLAND 
MASSACHUSETTS 
MISSOURI 
NEVADA 
NEW JERSEY 

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

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

MAJOR PARTS AND SHIPPING 
CHARGED AT COST. 

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

REPLACE 
UNIVERSAL REPLACEMENT TUNER $12.95 (U S . ONLY) 

This price buys you a complete new tuner built specifically 
by Sarkes Tarzian Inc. for this purpose. 

AII shafts have a maximum length of 101/2" which can be 
cut to 1½''. 

Specify heater type parallel and series 450 mA. 
or 600 mA. 

Customized tuners are available at a cost of only 
$15.95. With trade -in $13.95. U.S I A ONLY) 

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

ORIGINAL FACTORY PARTS USED 

BLOOMINGTON, INDIANA 47401...... . 537 South Walnut Street Tel. 812/334 -0411 

TUCSON, ARIZONA. 85713 1528 South 6th Avenue Tel. 602/791 -9243 

NORTH HOLLYWOOD. CALIF. 91601 . 10654 Magnolia Boulevard Tel. 213/769 -2720 
SAN MATEO, CALIF. 94402 600 S. Amphlett Boulevard TN. 415/348-3292 

423 Phoenix Avenue. Tel. 209/521 -8051 

1505 Cypress Street.. Tel 813/253 -0324 
104 S.W. 23rd Street, Bay 16.... Tel. 305/524 -0914 

848 Evans Street S.W. Tel. 404/758 -2232 
405 East University Street . Tel. 217/356 -6400 
1507 -09 East 142nd Street.. . . Tel. 312/ 841 -4444 
5110 West Brown Street... .. . ... Tel. 312/675 -0230 
112 West St. Clair Street , Tel. 317/632 -3493 
2244 Taylorsville Road . Tel. 502 / 452 -1191 
3025 Highland Avenue.. Tel. 318/221 -3027 

.5505 Reisterstown RosdJox 28 .. Tel. 301 /358 -1186 
405 Dickinson Street .. Tel. 413/788 -8206 
9577 Page Avenue . Tel. 314/429 -0633 
1412 Western Avenue.. Tel. 702/384 -4235 

..1139 Pennsylvanie Avenue Tel. 609/393 -0999 
547 -49 Tonnele Avenue, Hwy 1 5 9. Tel 2011792 -3730 
37 Pullman Avenue ` AM. 716/647 -9180 
2914 East Market 1. ,ITel. 919/273 -6278 
7450 Vine Street Tel. 513/821 -5080 
4525 Pearl Road Tel. 216/741 -2314 

PDRTLAND, OREG)N 97210.. 1732 N.W. 25th Ave., P.O. Box 10141. Tel. 503/222 -9059 
P TTSBURGH, PENNSYLVANIA 15209.x+ 515 Grant Avenue... Tel. 412/821 -4004 .. 
MEMPHIS, TENNESSEE 38111... / 3158 Barron Avenue Tel. 901/458 -2355 
CALLAS, TEXAS 7:218 11540 Garland Road.... ...... ...Tel. 214/327 -8413 

NORFOLK, VIRGIMA 23513.. 3295 Santos Street. Tel. 804/855 -2518 
ST. LAURENT. GU IBEC H4N -2L7. 305 Demote Boulevard Tel. 514/748 -8803 
CALGARY, ALBERIA T2H -1Y3. . P.O. Box 5823, Stn. "A' Tel. 403/243 -0971 

MODESTO, CALIF. 95351 
TAMPA, FLORIDA 33606 
FT. LAUDERDALE, FLORIDA 3331 

A'LANTA, GEORGIA 30310 
CHAMPAIGN, ILLINOIS 61820. 
D 7LTON, ILLINOIS 60419 
SKOKIE, ILLINOIS :0076 .. 

..INDIANAPOLIS, INDIANA 46204 f 

LOUISVILLE, KENTUCKY 40205. 
SHREVEPORT, LOI ISIANA 71104 7-i.. 
B NLTIMORE, MAR 'LAND 21215 
SPRINGFIELD, MASSACHUSETTS 01108... 
S'. LOUIS, MISSOL RI 63132. 
LAS VEGAS, NEVADA 59102 
TRENTON, NEW JERSEY 08638 

CITY, NEV JERSEY 07307 
NEW YORK. ROCHESTER, NENA YORK 14615. 
NORTH CAROLINA GREENSBORO, NORTH CAROLINA 27405 
OHIO.. C NCINNATI, OHIC 45216 

OHIC 44109 ... -. 
OREGON 
PENNSYLVANIA 
TENNESSEE 
TEXAS 
VIRGINIA 
CANADA 

If you want to branch out into the TV Tuner Repair Business 
write to the Bloomington Headquarters about a franchise. 

CIRCLE 17 ON FREE INFORMATION CARD 
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The average life for a man's LED digital 
watch is six to nine months, says Mr. 
Goldsmith, and of a woman's watch three 
to six months. The customer, of course, 
will expect and demand free replacement 
of batteries that give out sooner, regard- 
less of whether the watch cost $20 or 
$200. 

The situation can create real trouble for 
the dealer, who will not only be expected 
to replace the batteries free of charge, but 
will also have the expense of the labor 
required for their replacement -often a 
job that requires time and occasionally 
special instruments. 

There are two bright spots in the 
picture. Some dealers have been alert to 
the situation and have explained to the 
LED watch customer that battery life 
depends on how much use is made of it. 
And experience has shown that the 
second battery lasts longer than the first. 
Apparently, once the novelty has worn off, 
the user does not need to know the time 
so often! 

Manufacturers team to create 
vehicle hi -fi stereo system 

An automobile (or other vehicle) hi -fi 
system presented jointly by Nakamichi 
Research (USA) of Carle Place, NY, and 
Analog Digital Systems, Wilmington, MA, 
introduces a number of unique features in 
mobile stereo systems. The cooperative 
project is an effort to "upset the popularly 
held notion that true hi -fi is wasted in 
automobiles." 

The cassette player is a Nakamichi 
model 250, with a frequency response of 

± 3 dB from 85 to 20,000 Hz and a signal - 
to -noise ratio of 62 dB. It features selec- 
table playback equalization, Dolby noise 
reduction circuitry and a built -in pream- 
plifier with volume, balance and tone 
controls. Maximum output is 500 milli- 
volts. 

The model 250 feeds into a pair of ADS 
model 2002 loudspeakers. Secret of the 
2002's effectiveness is in their amplifier 
system. Three power amplifiers are built 
into each system. Two of them are 
bridged to power the 4 -inch miniature 
woofer; the third drives a 1 -inch diameter 
soft dome tweeter. The 2002 measures 
6.85 x 4.5 x 4.9 inches. Output is 40 
watts. Price of the system is listed as 
$696. 

Television now 30 years old 
In the Fall of 1946, as American industry 

turned from war to peace production, 
RCA introduced black- and -white televi- 
sion on a commercial basis. Through July 
of 1976, more than 76,000,000 color sets 
alone had been sold in this country. (Color 
came along in 1954.) 

According to experts, the curves indi- 
cate that progress is just beginning. David 
E. Daley of RCA Consumer Electronics 
states that all indications are that nearly 
40 million sets will be sold between now 
and 1980. 

Among the factors responsible for this 
acceleration, Mr. Daly notes: the fact that 
more than half the nation's population is 
30 years old or younger -people who 
think of television as a natural adjunct to 

continued on page 12 

THE HI -Fl CAR STEREO SYSTEM combines the Nakamichi model 250 tape player and ADS model 
2002 speaker system to make up a high fidelity system for cars, boats and similar vehicles. Rated at 
an undistorted acoustical output of 104 dB SPL, these units claim to be the world's smallest truly 
high- fidelity speakers. 

new Er timely 

CB'ers see mixed prospects in 
future of Citizens band 

The announcement that the Citizens 
band will go to 40 channels January 1 was 
unquestionably the good news that CB'ers 
have been awaiting for months. The first 
23 channels extended from 26.965 to 
27.255 MHz, with channels spaced 10 -kHz 
apart except for a few gaps. The new 
channels begin with the addition of two 
channels at 27.235 MHz and 27.245 MHz 
(filling the gap between Channel 22 at 
27.225 and Channel 23 at 27.255 MHz) 
and will continue 10 kHz apart-with only 
one gap -and end at 27.405 MHz for a 
total of 40 channels. 

Not only will the new channels reduce 
interference, but the new 40- channel sets 
will be constructed to tighter standards 
and will not be as likely to create interfer- 
ence on other channels or to outside 
services. 

The unhappy side of the picture is that 
many sets now in the field do not even 
measure up to present standards. Manu- 
facturers, first rushing to supply sets for 
the CB explosion; later to get the 23- 
channel sets now in production off the 
lines to prepare for the 40- channel line, 
have tended to cut corners and relax 
quality control. The result has been sets 
with splatter that creates adjacent -chan- 
nel interference and other weakness that 
cause interference to TV and other 
services. To add to the problems, FCC 
enforcement has actually been reduced 
instead of increased, due to the tremen- 
dous workload on the Commission be- 
cause of the CB application jam during 
the rapid increase in CB use during the 
past year, and to the work on new stan- 
dards and regulations for the 40- channel 
service. 

A second cloud on the CB horizon is the 
coming sunspot peak. CB'ers who lived 
through the last sunspot peak remember 
(many with delight!) how signals took off 
into the wild blue yonder and permitted 
long- distance communications. They also 
remember that they were able to handle 
local traffic in spite of the occasional 
sporadic reception of stations hundreds 
of miles away, and are looking forward 
with little fear to a similar situation in 1979 
or thereabouts. 

Digital watches may have battery- 
life problems 

The dealer who has been doing a good 
business in LED digital watches may be in 
for some surprises, thinks Henry Gold- 
smith, J.C. Penney merchandising manag- 
er. Many dealers, relying on their experi- 
ence with older types of electronic 
watches, have sold the newer watches on 
the basis that the batteries will last a year. 
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SBE.The single best name 
for single sideband. 

If you take the professional approach to CB 
you'll end up with SBE Single Sideband -be it mobile or be it base. 
SIDEBANDER II and CONSOLE II are two outstanding reasois why. 

SIDEBANDER II is noted for having the biggest 
"talk power punch" in mobile CB. It reaches those 
46 SSB channels crisply and clearly with a full 
power of 25 watts in. And because its synthesized, 
it achieves more precise frequency and bette- stabil- 
ity. Exceptional features include: noise blanker, FIE 
and AF gain controls, clarifier, and sgjlelch. 

Two classic examples why SBE has the answers SSB users like. 

CONSOLE II brings frequency synthesization to 
home base. It's a true ro- nonsense professional 
with performance that gets ycur message through 
and brings in signals loud and clear. Superb fea- 
tures include "on the air' indicator, triple -function 
meter, automat c load and gain contrcls. 
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SIDEBAhJDER II (SBE-1éCB1 
SSB/AM Mobile 

SBE 

CONSOLE II (SBE -16CB) 
SSB /AM Base 

Better Communications through Creative Technology 
(R 

For information write: CBE, Inc., 220 Airport Blvd. Watsonville, CA 95076 

INTERNATIONAL OFFICES: E . Gou d Matke:ing Co Ltd , Cuebec Ca-ade / Linear Systems. S.A. Geneva 1, Switzerland 

CIRCLE 25 ON FREE INFORMATION CARO 
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Learn to service Communications /CB 
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 
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. 
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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 rM 

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 started on 
that new career. 

APPROVED UNDER GI BILL 
if taken for career purpo<es Check bx on card for details. 

NRIN.,om. 
wl /4 ' McGraw -HMI Continuing Education Center 
t=.l; 3939 Wisconsin Avenue, 

lo D.C. 20016 
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new ID t I lin e' continued from page 6 Y g 
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their lifestyles, the growth of cable TV and 
the new features being introduced into 
that facility, the growing demand for video 
games that connect to the antenna termi- 
nals, the video tape- recorder -player and 
the video disc player. 

Quernemoen. Fablet and Piazza 
win Hugo Gernsback Award 

Wayne Quernemoen of Alexandria, MN, 
is this month's winner of the Hugo Gerns- 
back Memorial Award, a $150 check pres- 
ented annually to an outstanding student 
in each of eight leading electronics home 
study schools. Through the generosity of 
two test instrument manufacturers, stu- 
dents who place second and third in the 
contests held by the schools to determine 
the award winners also receive prizes. 

WAYNE OUERNEMOEN 

Wayne Quernemoen was and is a radio 
amateur. He had worked in a TV repair 
shop and at TV station KCMT -where he 
is now studio engineer, before enrolling 
with Grantham School of Engineering. 
Enrolled in the Electronics Engineering 
Technology course, he has completed the 
first four phases and is nearing comple- 
tion of the fifth (engineering calculus, 
electrical networks and solid -state de- 
sign). After completion and a seminar at 
the school, he will have earned the degree 
of Associate in Science in Electronics 
Engineering (ASEE). 

Mr. Quernemoen intends to continue in 
his field of TV broadcast engineering, with 
possibly some attention to biomedical 
electronics, and to do some technical 
writing in those two fields. Eventually he 
hopes to continue his education to 
include an MSEE degree. 

Runner -up Jose Luis Fablet, who 
receives a B &K Model 280 Digital Volt- 
meter, was born in Buenos Aires, Argen- 
tina, and now lives in Montevideo, 
Uruguay. He owns a factory making TV 

tuners. handles TV repairs on all brands, 
and deals in TV replacement parts, having 
a staff of 20 employees in all. He is 

JOSE LUIS FABLET 

enrolled in the Electronics Engineering 
Course and, having completed three of its 
four phases, has received the degree of 
Associate in Electronics Engineering 
Technology (ASET). He expects to enroll 
in Part 4 to earn a higher degree. 

NICHOLAS A. PIAZZA 

Third -place Nicholas Piazza, Newport 
Beach, CA, is the winner of a VIZ WV- 
529A service VOM. He was introduced to 
electronics in the Navy, receiving 94 
weeks of formal training. He is at present 
assigned to the Defense Communications 
Support Detachment at Marine Corps Air 
Station, El Toro, CA. Like Mr. Fablet, he 
has completed three phases of the Elec- 
tronics Engineering course, receiving the 
ASET degree on May 6, 1975. He is now 
continuing in the course to earn an ASEE 
degree. 
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Mura, now we hear you above all the 
others; better than ever before. Your voice sounds 
amaz ngly crisp and clear Without garble and 
without audio breakup. We copy your beautiful 
voice coming through the revolutionary new 
Moiel PRX-100 technologically advanced PAM"' 
microphone, designed to carry your voice 
further than the others. 

Here is what the PRM offers: Unlike 
other power microphones which just amplify your 
voice, PRM (peak redistribution modulation) 
tailors your voice signal to give the highest 

average modulation without clipping and 
Dver-modulation PRM circuitry, patented* and 
exclusive to Mura, reshapes unisymmetric 
voice peaks to assure high modulation density 
without peak overload. 

For full information jn the exc ting PAW' line 
of microphones and other oustanding Mura 
products, .v sit your nearest CB outlet today. Ask 
him or ML ra -to be sure that you are getting 
the fines: accesso, 
drectly. 

.u.s Patent Nc. 3,060,389 and Fotelgn Patelitik 

4 1,1i *11413A 
177 Cantiague Rock Road, 

Westbury, N.Y. 11590 

www.americanradiohistory.com

www.americanradiohistory.com


Imagine a microcomputer 
Imagine a microcomputer with all the design savvy, ruggedness, and sophistication of the best minicomputers. 
Imagine a microcomputer supported by dozens of interface, memory, and processor option boards. One that 

can be Interfaced to an Indefinite number of peripheral devices including dual floppy discs, CRT's, line printers. 
cassette recorders, video displays, paper tape readers, teleprinters, plotters, and custom devices. 

Imagine a microcomputer supported by extensive software including Extended BASIC, Disk BASIC, DOS and 
a complete library of business, developmental, and Industrial programs. 

Imagine a microcomputer that will do everything a mini will do, only at a fraction of the cost. 
You are imagining the Altair 8800b. The Altair 8800b Is here today, and it may very well be the 

mainframe of the 70's. 

The Altair 8800b is a second generation design of the most popular microcomputer in the field, the Altai- 8800. 
Built around the 8800A microprocessor, the Altair 8800b is an open ended machine that is compatible with all 
Altair 8800 hardware and software. It can be configured to match most any system need. 

MITS' plug -in compatible boards for the Altair 8800b now Include: 4K static memory, 4K dynamic memcry, 
16K static memory, multi -port serial Interface, multi -port parallel interface, audio cassette record interface, 
vectored Interrupt, real time clock, PROM board, multiplexer, A/D convertor, extender card, disc controller, 
and line printer interface. 

MITS' peripherals for the Altair 8800b include the Altair Floppy Disc, Altair Line Printer, teletypewriters, and 
the soon -to- be-announced Altair CRT terminal. 

Introductory prices for the Altair 8800b are S840 for a kit with complete assembly instructions, and 51103 for 
an assembled unit. Complete documentation, membership into the Altair Users Club, subscription to "Computer 
Notes :' access to the Altair Software Library, and a copy of Charles J. Sippl's Microcomputer Dictionary are 
included. BankAmericard or Master Charge accepted for mail order sales. Include 58 for postage and handling. 

Shouldn't you know more about the Altair 8800b7 Send for our free Altair Information Package, or contact 
one of our many retail Altair Computer Centers. 

mitS 2450 ALAMO S E ALBUQUERQUE, NEW MEXICO 87106 (505) 243 -7821 
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Redesigned front panel. Totally synchro- 
nous logic design. Same switch and LED 
arrangement as original Altair 8800. New 
back -lit Duralith (laminated plastic and 
mylar, bonded to aluminum) dress panel 
with multi -color graph cs. New longer, 
flat toggle switches. Five new functions 
stored on front panel PROM including: 
DISPLAY ACCUMULATOR (displays con- 
tents of accumulator), LOAD ACCUMU- 
LATOR (loads contents of the 8 data 
switches (A7 -AO) into accumulator), OUT- 
PUT ACCUMULATOR (Outputs contents 
of accumulator to I/O device addressed 
by the upper 8 address switches), INPUT 
ACCUMULATOR (inputs to the accumu- 
lator from the I/O dev ce), and SLOW 
(causes program execution at a rate of 
about S cycles per second -for program 
debugging). 

Full 18 slot motherboard. 

Rugged, commercial grade Optima 
cabinet. 

New front panel interface board buffers 
all lines to and from 8800b bues. 

Two, 34 conductor ribbon cab e assem- 
blies. Connects front panel hoard to front 
panel i- terface board. Elininetes need 
for complicated front panel;bus wiring. 

New, heavy duty power supply: +8 volts 
at 18 amps, +'8 volts at 2 amps, -18 volts 
at 2 amps. 110 volt or 220 volt operation 
(50/60 Hz). Primary tapped for either 
high or low line operation. 

New CPU board with 8080A micro- 
processor and Intel 8224 clock generator 
and 8216 bus drivers. Clock pulse widths 
and phasing as well as frequency are 
crystal controlled. Compatible w th all 
curren- Altair 8800 software and 
hardwa -e. 

altair 8800 -b 
póL1 

2450 Mamo SE /Albuquerque, NM 87"06/505 -243 -7821 
l'n es.,leóvcry ,d spec & osons subject w charge. 

NOTE. Altair is a trademark of !NITS, Inc. CIRCLE 70 ON FREE INFORMATION CARD 
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how oileD 

could You use 

a 

"99" ? 

it's every 
tool you 
need 99% 
of the time... 
an Xcelite original! 

it's a screwdriver 

... for slotted, Phillips, Frearson, Bristol, 
clutch head, Scru /ox" screws; in inch 
and metric size Allen hex and Allen hex 
ballpoint socket types; and Pozidriv' 
style. 

it's a nutdriver 
...in inch and metric 
sizes, regular, stubby, 
and magnetic, for hex nuts, screws, 
and bolts. 

it's a reamer 

it's extendable 

.. for greater reach and torque. 

5 DIFFERENT HANDLE STYLES 
...regular and Tee, with and without 
reversible ratchet; junior, and stubby; 
all with Xcelite's unique spring device 
for quick blade insertion and removal. 
All shockproof, breakproof (UL). 

85 INTERCHANGEABLE BLADES 
...all the popular types and sizes. All 
precision -made, genuine Xcelite qual- 
ity. Fit all five handles. 

IN SETS, KITS, 
OR PIECEMEAL 
...roll-up service kits, 
compact, stand -up, 
plastic -cased sets; or 
individually as needed. 

in stock at leading 
electronic distributors... nationwide 

Weller - Xcelite 
Electronics Division 
' 4 The Cooper Group 

COOPER P. O. BOX 728, 
mus''''s APEX. NORTH CAROLINA 27502 

CIRCLE 22 ON FREE INFORMATION CARD 

letters 

MCS6501 MICROPROCESSOR 
In the June, 1976 issue of Radio -Elec- 

tronics there are two mistakes in the 
State -of -Solid -State article. These mis- 
takes concern the MCS6501. 

MOS Technology's announcement of 
April, 1976 states they have "agreed to 
withdraw the MCS6501 from the market- 
place . . ." This microprocessor IC was 
introduced about September, 1975, as 
was a second chip, the MCS6502. 

The MCS6501 IC did not have an on- 
the -chip clock. It required an input from 
an external two -phase clock. The 
MCS6502, which is still produced by MOS 
Technology, is similar to the MCS6501 
except that it does have an on- the -chip 
clock. 
WILLIAM J. HARTWEG 
Staten Island, NY 

SR -52 CALCULATOR MEMORY 
There is a rebuttal to a previous letter I 

had written concerning the availability of 
memory registers on Texas Instruments 
calculators printed in the September issue 
of Radio -Electronics. 

Mr. Lemmon is absolutely correct in his 
statements concerning the SR -51. How- 
ever, reader Lemmon infers that there are 
no extra memory registers available on 
other T.I. calculators. This is incorrect. 
The memory registers 98 and 99 are defi- 
nitely accessible on the SR -52. Program 
registers 70 through 97 are addressable 
from the keyboard, as are the operational 
stack registers 60 through 69. 
THOMAS S. COX 
Greenville, SC 

DYNA -MICRO 
I am a third -year computer systems 

engineering student at Oregon Institute of 
Technology, with my major interest in 
microcomputers. I have been searching 
for a good basic microcomputer to use as 
the core of my system. The Dyna- Micro, 
as described in the May, June, and July 
issues of Radio- Electronics, fit my plans 
beautifully. 

After modifying the logic diagrams to fit 
my requirements, I began wire -wrapping 
my system. When I checked out the 
keyboard logic diagram in preparation to 
wire -wrapping it, I noticed a mistake. The 
keyswitches are encoded by two 74148 8- 
to-3 line priority- encoder IC's. One 
handles the numeric values and the other 
handles the alphanumeric values. For 
these IC's to operate, a wire must be 
connected from pin 5 (ENABLE IN) to ground 
or a low signal. 

I checked out the logic diagram and the 
foil patterns to see if these connections 
were included. The foil pattern is corn - 
plete and ready to go. I imagine the 
connections on the logic diagram were 
overlooked in the process of printing the 

article. Perhaps this letter can save others 
some trouble- shooting time if they decide 
to build the Dyna -Micro and employ wire - 
wrapping in the construction. 
DARREL WRIGHT 
Klamath Falls, OR 

MICROCOMPUTER APPLICATIONS 
PROGRAMS 

On page 14 of the June 1976 issue of 
Radio -Electronics, Jonathan Titus states: 
"The PDP -8, PDP -11 and NOVA families 
have thousands of applications programs 
that just aren't available for microcomput- 
ers." 

The facts are: 
1. The IM6100 microprocessor 

emulates the PDP -8. 
2. The LSI -11 microprocessor 

emulates the PDP -11. 
3. The mN601 microprocessor 

emulates the NOVA. 
Virtually all of the existing applications 

programs for the above machines will run 
on the emulating microcomputers with no 
change whatever. 
J. GORDON 
Los Angeles, CA 

The Intersil IM6100 is compatible with 
PDP -8 software. This is an exception. It is, 
however, difficult to use the system with 
subroutines in PROM or ROM. This is 
because of the method used in the PDP -8 
to recover a return address when it is 
finished with a subroutine. Front -panel 
controls aren't easy to add to an IM6100. 
I'd rather buy a PDP -8. 

The LSI -11 from Digital Equipment 
Corporation is compatible with the PDP - 
11 software at the source level. This 
means that the software must all be 
converted before you can transfer it. The 
LSI -11 is not compatible with PDP -11 peri- 
pherals without a converter unit, available 
at additional cost. If you're not an OEM, 
I'd suggest you buy a PDP -11 and forget 
the LSI -11 for now. 

The Data General mN601 (Micro Nova) 
is supposed to be a nice machine. They 
can't deliver before December according 
to the Data General people at the National 
Computer Conference. You can't run soft- 
ware on a machine you don't have. 

I stand by my statement, but I expect 
the situation to change in a couple of 
years. 
JON TITUS 

IT ISN'T! OR IS IT? 
I read, with interest, the letter sent to 

you by Continental Specialties and Sharp 
Advertising. Their contention that their 
product is a direct replacement for the 
SK- 1071F -18 solderless interface socket 
included in the parts list for the Dyna 
Micro (Radio- Electronics, May 1976 is- 

continued on page 22 
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Find 
semiconductors 

With the new, updated Mallory PTC Semi- 
conductor Product Guide. 
Instead of looking all over for replacement 
semiconductors, just open the guide. 
There's new indexing and cataloging for 
fast, easy access to the electrical and physi- 
cal parameters of each PTC product. Plus, 
a listing of thousands of semiconductors, 
each cross -referenced to Mallory PTCs. 

MALLORY 

It's the authoritative source -book and cross - 
reference for transistors, zener diodes, diodes, 
high -voltage rectifiers, color crystals, inte- 
grated circuits, field- effect transistors. 
Now it's easier than ever to get Mallory per- 
formance and reliability in your semicon- 
ductor replacement parts. 
See your Mallory distributor or give him a 

call, today. 

MALLORY DISTRIBUTOR PRODUCTS COMPANY 
a division of P. R. MALLORY Xc CO. INC. 
Box 1284, Indianapolis. Indiana 46206; Telephone: 317-866-3731 

Batteries Capacitors Controls Security Products DURATAPE ^ Resistors Semiconductors SONALERT' Switches Fastening Devices 
DURATAPE" and SONALERT° are registered trademarks of P. R. Mallory & Co. Inc. 

CIRCLE 69 ON FREE INFORMATION CARD 
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The !!giftbookii of 
is in the 

and if you aren't already on our customer mailing list, 

The Heath kit Christmas Catalog is off 
the press, and that's good news for 

gift -givers, kitbuilders and everyone 
else, too. It's brim -full of the latest 

electronic products in easy - 
to -build kit form. Everything from 

lamp dimmers to color TV's, nearly 
400 great gift ideas. Gifts for 
homeowners, businessmen 

and people interested in 
electronics, sports, fishing, 
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electronics 
mail 
now's the time to send for your copy 

amateur radio -gifts for anyone you 
can think of. And giving a Heathkit 
product is the way to make some- 
one really happy this Christmas. 
They're interesting and fun -to- build. 
They give pride and satisfaction 
along with great performance. So 

send the coupon today and get 
your FREE copy of the Heathkit 
"giftbook ". It will help you have a 

happier holiday, too. 

U S MAIL 

THE NEW HEATHKIT 
CHRISTMAS CATALOG 

World's largest selection of easy -to -build 
electronic kits- stereo components. color 
TV, test equipment, Amateur Radio, digital 
clocks and weather instruments; marine, 
ai-craft and auto accessories, nearly 400 

ki -s in all. Plus special buys on CB adios 
and antennas, and many special sale and 

bcnus offers lust in time for the holidays. 
Send coupon for your copy today. It's 

RE 

Send for your FREE 

Schlumberger 

1 

"Heathkit Giftbook" today 
-in time for early -bird 
Christmas shopping! 

Heath Company, Dept. 20 -23 
Benton Harbor, Michigan 49022 

MAIL COUPON 
TODAY! 

Heath Company, 
Benton Harbor, Michigan 49022 

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

Dept. 20 -23 

I'd like to do a favor for a 

friend - send another catalog to: 

Dept. 20 -233 

Name Name iÌ 

Address Address I 
z 

City City o 

I 
m 

State State 

I 
K 
W 
m 

Zip Zip 33 

`-CL 
-619 - MI MME --- --- --J 
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LETTERS 
continued from page 16 

sue) is not correct. This socket is not a 
standard breadboarding socket, but one 
designed especially for direct connection 
at the rear plane of the socket. 

Your readers should be aware that until 
Continental and AP manufacture an inter- 
facing /type of socket, E &L is the only 
vendor. The correct part number for the 
Dyna Micro interface/ breadboarding 
socket is SK- 10/IF -18. It sells for $18.75 in 
single quantity. 
RICHARD J. VUILLEQUEZ 
Vice President, Sales 
E &L Instruments, Incorporated 
Derby. CT 

PRO SOUND SYSTEMS 
Your article "Microphones in Pro Sound 

Systems" was notable for the things not 
included rather than what was said. 
Though you got off to a good start and 
provided some interesting basics, it is 
beyond me that the writer of the article 
should actually believe that condenser 
microphones should be omitted entirely 
from the body of the article. We are 
informed that there are five major types of 
microphones used in Pro Sound systems, 
but the thought that ceramic and crystal - 
type microphones are frequently used 
could only be sustained by someone 
looking into the state -of- the -art fifteen 
years ago! Or perhaps twenty-five! Hurrah 
for getting some good basics (albeit skim- 

py), but the selection of information on 
specific microphones could perhaps have 
been better by mentioning fewer types 
and going into just a little bit more detail 
on some of the weaknesses and strengths 
of each. 

Finally, I think it's ironic that in an article 
having information supplied solely by 
Shure Brothers, Incorporated of Evans- 
ton, Illinois, the microphone picture on the 
front page is an obsolete Electro -Voice 
microphone. 
WILLIAM A. RAVENTOS 
Buchanan, Ml 

MICROCOMPUTER /TV INTERFACE 
In reference to Mr. Paul Hyde Jr.'s letter 

(July 1976 issue) concerning microcom- 
puter/TV interface: I purchased a kit from 
a company in Dallas to interface my Intel 
8080 with my TV. It was very reasonably 
priced. I believe that this kit will meet Mr. 
Hyde's needs, as it did mine. The 
company name is IOR, Box 28823, Dallas, 
TX 75228. 
WAYNE FOX 
Garland, TX R -E 

General Motors, dealers competing 
on car radios 

General Motors is finding itself in a 
dispute with some of its dealers over what 
radios are to go into GM cars. Delco, GM's 
radio division, reports that it has been 
losing orders because dealers have been 
purchasing and installing foreign radios 
instead of Delco. The parent company has 
been bothered enough about the situation 

to start an ad campaign, urging buyers to 
"Tell your dealer 'Delco.' Don't settle for a 
look -alike radio in your new GM car." 

The matter is apparently not one that 
will threaten the survival of either GM or 
the dealers, since radios come already 
factory- installed in nearly 90 percent of 
the company's cars. R -E 

PILOT PRODUCTION LINE for making optical 
waveguides, now operating in Atlanta, GA. To 
make the lightguides, high -silica- content glass 
rods are prepared on a glass lathe (glowing 
area, upper right), then softened (upper left) 
and pulled into hair -thin fiber lightguides 
through equipment in lower lett. 

Hi! We're BIM. 
A lot of you already know us. 

Most of our kits are musicly related; 
but that doesn't mean that you have to be 
a pro- musician - or a musician at all to 
enjoy them. For instance: 

Surf Synthesizer 
Imagine the roar of the surf electronicly 

synthesized and played through your hi -fi, 
#3711K $12. 95 + $1. 00 shipping chg. 

eue nn men 
The EGG* plugs into any stereo amp 

to create soothing, flowing environmental 
sound textures - and through headphones 
it's incredible. The chords and notes 
EXIST in your mind. They pan and swell 
and phase their way through your psyche 
in unpredictable patterns never repeating. 

The combination of LSI organ tech- 
nology with synthesizer -type processing 
and digital randomizing /control elements 
make the EGG an altogether intriguing 
package from either technological or 
metaphysical viewpoints. 

#3790 $24.95 + $1, 00 shipping 
*EGG - Enc ephalo-G rat ification Generator 

We're the ones who keep getting better! 

J'P 

THE GNOME MICRO -SYNTHESIZER kit 
The Gnome can make outer space sounds 

for rock musicians, demonstrate principles 
of music and accoustics for educators, 
provide rhythmic pulses and tones for 
modern dance groups, create sound effects 
for theatre companies and is one of the 
neatest toys in the world for an audiophile. 

#3740 - $48. 95 - + shipping for 4 lbs. 
OZ- MINI- ORGAN" 

OZ is polytonic with over 6 -1/2 octaves 
total range from it's 1 -1/2 octave keyboard. 
Large scale integration & CMOS technology 
allow battery powered portability. Output 
jack and switch selectable step or multiple 
pulse trigger provides simple synthesizer 
interface. OZ has a unique pressure - 
sensitive pitch bender that chromatically 
transposes single notes or whole chords, 
and a built in speaker and amplifier. 
#3760 - $84. 95 -+ shipping for 12 lbs. 

And don't forget... these two were 
designed to operate together in one of the 
most synergistic relationships imaginable. 
Just think, a completely portable polytonic 
synthesizer -like instrument for less than 
you'd expect to pay for a guitar. Terrific ! 

CIRCLE 27 ON FREE INFORMATION CARD 

Now, if it happens that you are a Pro 
musician, you really owe it to yourself to 
check out our electronic music synthesizer 
packages. Like our 4700/S for example. 
It costs about 50% of what "mini" packages 
from other manufacturers do - and you can 
judge for yourself whether it's a mini or not. 

41001S 

ynthesizer 
When you combine all of the modules that 

are part of this package including keyboard, 
12 -event sequencer and a four input stereo 
mixer, it's almost like having 2 synthesizers 
in a single package. Wrap them all in sturdy 
road cases and you have an instrument that 
goes anywhere and does any job. 

#4700 /S Kit - $499. 00 
shipped air freight col. 

Send TODAY for your FREE catalog 
with details on these and dozens of other 
fascinating PAIA kits. 

DNA DEPT 11-ft 

1020 WEST WILSHIRE BLVD 
OKLAHOMA CITY, OK 73116 
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Solder is for sissies. 
Are you still designing circuits the old fashioned way? Soldering 

and unsoldering? Burning up valuable IC's? If so, it's time you made 

a switch to solderless breadboarding. E &L Instruments offers a 

complete line of breadboarding products from sockets to the most 

complete systems for professional use. Here are five ways you can 

go solderless .. . 

SK-10 Socket Digi- Designer # D D -1 K 
This precision solderless bread- 

boarding socket will pay for 
itself in one afternoon. Inte- 

grated circuits and discrete com- 
ponents insert directly, without 

adapters. All interconnections are 
made with 20 to 26 gage solid 

conductor wire. $17.75. 

Breadbox III 
An economical approach to a 

large breadboarding area. 
Three SK -10 sockets, four 
5 -way binding posts, two 
BNC connectors, six BP -22 
solderless breadboarding 

pins. $65.00. 

Op -Amp Designer #OA -2K 
Powerful design tool for linear work and 

CMOS digital circuitry. SK -10 
socket. Heavy current capac- 

ities on all three power 
supplies [ +/- 15V & +5V 

DC]. Sensitive null 
detector and a full func- ,,`/ tion generator with exter- 

nal frequency adjustment. All 
interconnections are solderless. 

$95.00 in kit form. 

Op -Amp Designer #OA -3K 
SK -10 socket. Plus and 

minus variable supplies 
(1 to 15V). This 

adjustable feature 
makes the unit 

exceptionally flexible, 
allowing it to be more 

useful for odd voltage require- 
ments. The fixed 5 volt supply 

allows interfacing with TTL circuitry. 
$80.00 in kit form. 

A must for every student, engineer or 
technician doing digital 
circuit design. Handles 
both IC and discrete 
components without 
soldering. Connec- 
tions to the SK -10 
socket are made 
using any solid 22 gage 
insulated wire. The DD-1K includes a 

clock, power supply, logic lights, pulsers, logic 
level switches and much more. All circuitry is 

now in one circuit board. $70.00 in kit form. 

CIRCUIT DESIGN, INC. 
Division of E & L Instruments, P.O. Box 24, Shelton, Conn. 06484 

It's time you went solderless! Order any one 
of the five products above by completing and 
sending in this coupon. Please don't forget 
to sign coupon and include check, money 
order or charge card information. 

Please send me your model # 
pictured above for $ 

Enclosed find my Check Money 
Order or Charge information for 
BankAmericard _ or Master Charge 

. (Make sure you sign the order 
blank.) 

NAME: 

ADDRESS: 

CITY: STATE: ZIP: 

SIGNATURE 

Circuit Design will prepay shipping anywhere in the U.S. 

www.americanradiohistory.com

www.americanradiohistory.com


The 
IMSAI 8080. 
A commercial 
yet personally 
affordable 
computer. 

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

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

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

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

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

Dealer inquiries invited. 

MS Associates, Inc. 
14860 Wicks Boulevard 
San Leandro, CA 94577 
(415) 483 -2093 Dept. RE -11 

VIU1PLITE1 KARNER 
A look at the arithmetic /logic instructions and processor 
flags of the 8080 microprocessor 

TIM BARRY 

WE PREVIOUSLY DISCUSSED THE DATA- TRANS- 
fer instructions that can be performed by the 
8080. This month we will continue on with 
this presentation by examining the arith- 
metic /logic instructions that the 8080 uses to 
operate upon the data located in its registers 
and the system memory. (You may wish to 
refer to the previous column for an explana- 
tion of some of the notations used to repre- 
sent various register groups, data types, and 
data transfers.) 

Arithmetic /logic instructions 
Any computer instruction that modifies the 

contents of a register, memory location or 
flag by any arithmetic or logic operation is 
considered to be a member of this group. As 
with data -transfer instructions, we can con- 
sider arithmetic /logic instructions in the 
context of data sources and data destinations. 
The execution of an arithmetic /logic opera- 
tion causes the contents of one or more data 
sources to be operated upon by the comput- 
er's arithmetic /logic unit. The result of the 
operation is then placed into the data desti- 
nation. The contents of the data sources used 
in the operation are called operands. Most 
computer arithmetic /logic operations use 
one, two or occasionally three operands. The 
8080 uses arithmetic /logic operations that 
require either one or two operands. 

Processor flags 
Intimately related to the concept of arith- 

metic /logic instructions is the concept of 
processor flags, or simply flags. A flag is an 
internal logic element (usually a flip -flop) 
that indicates the state of the processor. Some 
of these flags are set and reset based upon the 
result of the various arithmetic /logic oper- 
ations. These flags can then be tested and 
their state used to determine whether or not 
some operation is to be executed. For exam- 
ple, the operation to take place after an 
addition operation has been performed may 
depend on whether or not the result of the 
operation was zero. If the processor has a flag 
that is set if the result of an operation is zero, 
it could be tested and the next step based on 
whether or not it was set or clear. Without 
flags to set and test, the ability of the 
computer to modify its operation based upon 
the results of operations performed would be 
lost, and with it the flexibility of programmed 
control. 

The 8080 provides four flags that are 
affected by arithmetic /logic operations and 
they are tested under program control. These 
are the carry flag, the zero flag, the sign flag 
and the parity flag. The conditions that are 
indicated by these flags are described 
below: 
Carry flag: The carry flag is set or reset under 

the following conditions: 
1. Set if the result of an addition is 

greater than 256 
2. Set if the result of a subtraction 

is less than 0 

3. Cleared by all logic operations 
(AND, XRA, ORA) 

4. Set or cleared by the rotate 
instructions 

In addition, there are two 8080 instructions 
that can be used to directly modify the state 
of the carry flag. Each instruction is listed 
below (in bold) followed by the data- transfer 
notation and the meaning. 

STC (I) 
Operation performed: 1 ---) C 
The carry flag is set to 1. 

CMC (1) 
Operation performed: C 
The state of the carry flag is comple- 
mented. 

Zero flag: The zero flag is set to a logic -one 
anytime an arithmetic or logic 
operation results in a zero in the 
accumulator. 

Sign flag: The sign flag corresponds to the 
sign of the two's compliment 
number in the accumulator after 
an arithmetic or logic operation 
has been performed. If bit -7 of 
the accumulator is a zero (the 
number is positive), the sign flag 
will be set to a logic -0. If bit -7 of 
the accumulator is a logic -1 (the 
number is negative), the sign flag 
will be set to a logic -I. 

Parity flag: The parity flag is set or reset 
based upon the number of 
logic -l's left in the accumulator 
as the result of an arithmetic or 
logic operation. If the number 
of bits set to logic -1 in the 
accumulator is even (even pari- 
ty), then the parity flag will be 
set to logic -1. If the number of 
bits set to logic -1 in the accumu- 
lator is odd (odd parity), then 
the parity flag will be set to 
logic -0. 

It is important to remember that the flags 
are only set or cleared as the result of 
arithmetic and logic operations. With one 
exception, data -transfer instructions do not 
alter the state of the flags. This means that to 
test a value from memory or an input device, 
you must perform an arithmetic or logic 
operation with that value to set the flags. The 
act of transferring data, by itself, does not set 
flags to correspond to the data transferred. 

When using the 8080, the contents of the 
accumulator and all flags can be treated as a 

program status word (PSW). PSW can be 
saved in the stack by using the PUSH PSW 
instruction. This saves the status of the flags 
when the push instruction is executed. This 
status can then be restored later by using a 
POP PSW instruction. (POP PSW is the data 
transfer -instruction that violates the general 
statement that data transfers don't alter 
flags.) 

continued on page 26 
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you don't 
listen to the 
Realistic 
Mach One... 

you 
experience 
it! 

Realistic® and Radio Shack lower the cost of thrilling 
theatre -like sound. 22 years of design know -how and sales of 

a million speakers annually have shown us how. Powerful 15" 

woofer. Multi -cell midrange horn. High-compliance tweeter 
horn. Removable grille for easily balancing midrange and treble 
response. And genuine walnut veneer cabinetry. It's a -eal 
experience to hear the Mach One at live -performance listening 
levels. Bring in your favorite LP and we'll give you a thundering 
demonstration that will change your notions about who's really 
pioneering in hi -fi. Buy the amazing Mach One and we'll also 
give you a 5 -year limited warranty. Ask for 40 -4024 at your 
nearby Radio Shack store or participating dealer. 19950* 

Use your credit card 
at most stores 

*Price may vary at individual stores and dealers. 

SOLD ONLY WHERE YOU SEE THIS SIGN: Z 

ftadie Ihaelt 
A TANDY COMPANY FORT WORTH, TEXAS 76107 

5000 LOCATIONS IN NINE COUNTRIES 

CIRCLE 79 ON FREE INFORMATION CARD 25 
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KOMPUTER KORNER 
continued from page 24 

Two- operand instructions 
The 8080 provides nine basic two- operand 

arithmetic /logic operations. Eight of these 
are 8 -bit operations and one is a 16 -bit 
operation. For the 8 -bit operations, the two 
data- sources are the A register and one of the 
following: A single register (A, B, C, D, E, H, 
or L), the contents of memory as addressed 
by the HL register pair (M), or an 8 -bit 
immediate data value (D8). The data destina- 
tion is always the A register. For the 16 -bit 
operation, the two data- sources are the HL 
register pair and one of the 16 -bit register 
pairs (BD, DE, HL) or the stack pointer (SP). 
The data destination is always the HL 
register pair. 

ADDS (A) + (S) -*A (1) 
ADD M (A) + ([HL]) -4A (1) 
ADI D8 (A) + D8 -*A (2) 
The above program adds the contents of the 
specified data source to the contents of A and 
the result is placed in A. All flags are 
affected. 

ADC S (A) + (S) + C --> A (I) 
ADC M (A) + ([HL]) + C -- * A (1) 
ACI D8 (A) + D8 + C -4 A (2) 
The above program adds together the 
contents of the specified data source, the 
contents of A and the carry flag, and the 
result is placed in A. All flags are affected. 

SUBS (A) - (S) -*A (1) 

SUB M (A) - ([HL]) --. A (I) 
SUI D8 (A) - D8 A (2) 
Here, the contents of the selected data source 
are subtracted from the contents of A and the 
result is placed in A. All flags are affected by 
this operation. 

SBBS (A)- (S) -C A (1) 
SBB M (A) - ([HL]) -C -4 A (1) 
SBI D8 (A) - D8 -C --' A (2) 
The contents of the selected data source and 
the carry flag are subtracted from the 
contents of A and the result is placed in A. 
All flags are affected. 

ANA S (A) A (S) --> A (1) 
ANA M (A) A ([HL]) -*A (1) 
ANI D8 (A) A D8 ---4 A (2) 
The logic and operation is performed using 
the contents of A and the selected data 
source. The result is placed in A. All flags are 
affected. 

XRAS (A)'(S) ->A (1) 
XRA M (A) ([HL]) --* A (1) 
XRI D8 (A) Inz D8 -4 A (2) 
The exclusive -or operation is performed 
using the contents of A and the selected data 
source. The result is placed in A. All flags are 
affected. 

ORA S (A) V (S) -*A (1) 
ORA M (A) V ([HL]) -*A (1) 
ORI D8 (A) V D8 --* A (2) 
The logic -or operation is performed using the 
contents of A and the selected data source. 
The result is placed in A. All flags are 
affected. 

CMP S (A) -(S) (1) 
CMP M (A)- ([HL]) (1) 
CPI D8 (A) -D8 (2) 
The contents of the selected data- source are 
compared to the contents of A. The compar- 
ison is made by subtracting the contents of 
the data source from A, with the flags set 
based on what the result would have been. 
Neither A nor the data source is modified by 
the operation. All flags are affected. 

DAD RP (HL) + (RP) * HL (1) 
The contents of the selected register pair are 
added to the contents of the HL register pair. 
The result is placed in HL. Only the carry 
flag is affected. 

Single- operand instructions 
Single operand arithmetic /logic instruc- 

tions use the same data resource as both data 
source and data destination. These oper- 
ations are used to modify the individual 
registers, register pairs, and memory loca- 
tions in the 8080 system. 

RLC (A7) --> C, (A7) --- Ao, (I) 
(An)- -'An.1 

RRC (A0) -* C, (A0) - 4 A7, (1) 
(An) -* An -1 

RAL (A7) C, C --> A0, (I) 
(An) >An +t 

RAR (A0) --> C, C --0 A7, (1) 
(An) An -1 

These four instructions treat the A register 
and carry flag as a serial rotation register. 
The graphical representation of these rota- 
tions is shown in Fig. 1. Note how RAL and 

continued on page 28 

a rlevlolutionary concept in kit building ... - 

THE PROGRAMMABLE 
CLOCK KIT! $27.95 
SYSTEM 5000 is the first full-feature timepiece 
available in programmable form. After the circuit has 
been assembled and tested, all that is necessary is to 
add the appropriate switches and jumpers to easily 
program the system for the desired functions. The 
system may be expanded or reprogrammed at any 
time. 

This represents a revolutionary concept in adaptabil- 
ity and flexibility. Build an Alarm /Clock /Calendar or 
a full feature Desk or Radio Station clock. Use the 
DUPLICATE TIME REGISTER to monitor GMT, 
another time zone, or as an elapsed timer. Add the 
optional relay to control AC or DC accessories. The 
possibilities are limited only by your imagination. 

features 
TIME OF DAY REGISTER DUPLICAT 
REGISTER FOUR YEAR CALENDAR - moti 
or day /month format ALARM WITH SPE 
TONE OUTPUT ADDITIONAL ALARM - use 
"his and hers" alarm or activate an accessory 
preset time 10 MINUTE SNOOZE & 
REMINDER 3 FUNCTION ALARM OU;:,G,_ 
SELECT - tone, relay, or relay then tone 
ONE HOUR DOWN COUNTER BRIGHT FLUOR 
ESCENT DISPLAY - .5" blue or green digits with 
AM /PM AUTOMATIC DISPLAY DIMMING 
POWER FAILURE INDICATION 12 & 24 HOUR 
DISPLAY BLINKING OR STEADY COLON SIM- 
PLE FORWARD AND REVERSE TIME SETTING 

DIRECT DRIVE ELIMINATES REI ; INGLE 9 
VOLT BATTERY BACKUP DISPLAY SECONDS 
CONTROL HOLD AND RESET COITRO 
50/60 HZ OPERATION 700 WATT RE _AY ' 
PUT OPTIONAL _.. 

add a new dimension to time itself... 
SERIES 2000 Decorator Clocks 

FACTORY ASSEMBLED - 1 YEAR WARRANTY 
EC-2001 Solid Acrylic "Time Capsule" S59.95 
EC -2002 Acrylic & Hardwood S49. 95 

A bright Fluorescent display provides easy to read 
numbers that brighten and dim automatically as 
cording to the light. The clear Acrylic tube with 
Acrylic or Hardwood end blocks gives these clocks 
a unique look of simple elegance. AM /PM & power 
failure indication. Seconds display button. 3%" x 
3%" x 5N ". 50/60 HZ 
Specify blue or green display, 12 or 24 hour time, 
and choice of Hardwood - Walnut, Zebrawood, or 
Rosewood. 

COMPLETE KITS - 90 DAY WARRANTY 
EC- 2001 -K Solid Acrylic NEW! S34.95 
EC2002 -K Acrylic & Hardwood SPECIAL! S29.95 

SYSTEM 5000 includes all components, 3 t 
tong switches, and complete assembly a 
ming manuals. Switches for additional f 
relay are not included but are available 
Case not included. Specify blue or gr 

REtÁY 1fIi3N - S4.o0 
Includes 700 watt relay and all interface compon- 
ents. Will control AC or DC accessories such as 
appliances, stereos, etc. 

SWITCH OPTION - 53.75 
Contains 4 black SPST pushbuttons, 2 black DPDT 
pushbuttons, and 2 black SPST slide switches. 
Programs all major features. 

Send your check or money order toda for fast 
delivery. Add S1.00 per clock to cover shóping and 
insurance. Money back guarantee on all products if 
not fully satisfied. N.J. residents add 5% sales tax. 
Use your Master Charge or BankAmericard. Phone 
orders accepted. 

y5 digiEal conceF frs 
DIGITAL CONCEPTS CORPORA -ION 

249 Route 46, Saddle Brook, N.J. 117662 

201/845-7101 
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KOMPUTER KORNER The contents of the selected register pair are 
continued from page 26 decremented by I. No flags are affected. 

RLC 7 6 5 4 3 2 1 0 

n ARC 7 6 5 4 3 2 1 0 

RAL 7 6 5 4 3 2 1 0 

RAR 7 6 5 4 3 2 1 0 

Fis.1 

RAR actually include the contents of the 
carry flag in the rotation. RLC and RRC 
modify the carry flag but do not include it in 
the rotation. No flags other than carry are 
affected by these instructions. 

INRS (S) + 1--S (I) 
INR M ([HL]) + 1 [HL] (1) 
The contents of the selected data source are 
incremented by one. All flags except carry are 
affected. 

DCR S (S) - 1 S (I) 
DCR M ([HL]) - 1 --> [HL] (I) 
The contents of the selected data source are 
decremented by one. All flags except carry 
are affected. 

INX RP (RP) + 1 --* RP (I) 
The contents of the selected register pair are 
incremented by 1. No flags are affected. 

DCX RP (RP) - 1 RP (I) 

DAA IF (A0 - A3) > 9, (I) 
then (A) + 6 --> A 
If (A4 - A7) > 9, 
then (A) + 60H > A 

The DAA instruction is used to adjust the 
hexidecimal contents of A into two BCD 
digits. If the four least -significant bits of A 
(commonly called the least significant nibble. 
since a nibble is about half a byte) is a value 
greater than nine, six is added to A. This 
forces the least significant nibble into the 
range zero to nine. The most significant 
nibble is then tested. If it is now greater than 
nine, 60H is added to A to force the value 
into the range zero to nine. If the result of 
adjusting the value in A results in a value 
greater than 99 decimal, the carry flag is set. 
All flags are affected by the operation. 

CMA A A (I) 
The contents of the accumulator are comple- 
mented. No flags are affected. 

This column has presented a look at the 
arithmetic /logic instructions offered by the 
8080. In this short space it is practically 
impossible to provide all the details of a 
complex computer instruction set. We have 
attempted instead to give a good overview 
into the operation of these instructions. In 
future articles we will use these instructions 
as the building blocks of more complex 
operations. If we need a more detailed anal- 
ysis of the operation of a particular instruc- 
tion, it will be presented at that time. 

This article was the second in our series on 

the 8080 instruction set. In a future column 
we will conclude the presentation by exam- 
ining the transfer of control and processor 

control instructions. R -E 

Optoelectronics now used in auto 
ignition systems 

As a new type of "breaker points" for 
the transistor auto ignition system, Siem- 
ens is experimenting with what they call a 
"light barrier ", or light switch, as being 
simpler and longer lasting than systems 
now in use. The first electronic ignition 
systems simply used the breaker points 
already on the car, on the basis that the 
points might last indefinitely with the 
negligible current drawn by a transistor 
circuit. Later, magnetic pick -up systems 
that require no physical contact of the 
"breaker points" have been used, and the 
Siemens report also speaks of magnetore- 
sistor sensors and Hall generators being 
used to trigger the transistor ignition. 

In the Siemens device, an LED transmits 
the trigger signal for the ignition and a 
phototransistor picks it up. Between the 
light- emitting diode and the phototran- 
sistor is a slotted disc that rotates on the 
distributor shaft, allowing a narrow beam 
of light to pass at the firing point. The 
duration, or dwell, depends on the slot 
width. 

Before full -scale production can be 
started, there are temperature and eco- 
nomic problems to be ironed out Metal 
cases would be satisfactory at the temper- 
atures to be withstood, but cost consider- 
ations indicate the use of plastic. R -E 

El Bright LED readout 

UI AM-PM indicator 

111110 V operation 

MlStep -by -step instruction 
booklet 

Oeze w KÙi -Rea* to 444eoeme 
fiat- P -fek&atiogat 
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It's easy with the Calectro 
Digital Clock Kit! The corn - 
plete kit with everything 
necessary for fast, easy 
assembly, including illustrat- 
ed step -by -step instructions. 
See the Digital Clock, TTL 
Power Supply, Motor Speed 
Control, DC Regulated 
Power Supply and Burglar 
Alarm kits at Calectro dealers 
everywhere! 

C ELECTRONICS 
DIVISION OF HYDROMETALS, INC. 0 
ROCKFORD, ILLINOIS 61101 U.S.A. 
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Now you can service with 
a TEKTRONIX Oscilloscope for as little as $695* 

Cost of service instruments is an impor- 
tant factor in any purchase. But so is 

reliability. Now T900 Oscilloscopes give 

you both Tektronix quality and reliab lity 

at prices designed for cost sensitive appli- 
cations. 

T921 -Ds to 15 Mhz; single trace, 
single time base $695* 

T922 -Dc to 15 MHz; dual trace, 
single time base $850* 

T932 -Dc to 35 MHz; dual trace, 
single time base $1195* 

T935 -Dc to 35 MHz; dual trace, 
delayed sweep time base $1395* 

T912 -Dc to 10 MHz; bistable stor- 
age; writing speed to 250 
cm /ms; dual trace, single time 
base $1300* 

Performance to Spare 

All T900 scopes feature large (8x10 cm), 
bright crt's; sensitivity of 2 mV /div to 10 

V /div in twelve calibrated steps; regu- 
lated power supplies; and 3% accuracy. 
T900 Oscilloscopes are also equipped 

All prices 
include 10X 
probes. U.S. 
sales price 
FOB Beaver- 
ton, Oregon. 

with important convenience features; 
beam finder, single knob triggering, auto- 
matic selection of chopped or alternate 
mode, and automatic selection of tv line 

or frame display ;except T912 Storage 
model). T900 scopes are compact (7x9x 
19 in.) and lightweight (only 16 lb.). They 
are ava'lable with a full selection of ac- 
cessories. 

For a demonstration of any T900 Oscillo- 
scope or a free copy of the new T900 
brochure, write to Tektronix, Inc., P.O. 
Box 500, Beaverton, OR 97077. For im- 

mediate assistance, call (503) 644 -0161, 
extension T900. 

T900 Series 
the quality low cost 
Oscilloscopes 

TEKTRONIX® 
committed to 

technical excellence 
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equipment reports 

Jolt 4K RAM Module 

CIRCLE 87 ON FREE INFORMATION CARD 

I WAS INTRODUCED TO THE EXCITING REALM OF 

microcomputers and machine language pro- 
gramming through the JOLT CPU board, 
and I continue to have great respect for the 
system. For some time, I have been eager to 
expand the system's memory and get on to 
bigger and better things. And that is what the 
4K RAM board is all about -a nice large 
chunk of additional programming space. 

Packaged onto the 4.25 X 7 -inch JOLT 
board are a total of 36 integrated circuits, of 
which 32 are the memory devices. The only 
other components are 18 bypass- capacitors 
and three jumper wires. Each memory IC is 
organized as 256 4 -bit words. Multiplying 256 
by the 32 IC's gives 8192 4 -bit words. 
Converting to the 8 -bit word length of the 
6502 AP, the number of words is halved to 
4096, or 4K for short. 

There are 8 input- address leads to each 
memory IC to address the 28 (256) words, and 
4 output lines. The eight least -significant 
address lines (AO -A8) originating from the 
CPU card, feed the eight memory- address 
terminals of all the memory IC's in parallel. 
CPU address lines A8 through A 11 are the 
inputs for a 74154 4 -line to 16 -line decoder. 
Each output from this IC connects to the 
enable pins on a pair of memory IC's. The 
four input /output data leads on one of the 
pair connects to the RAM board data lines 
DO through D3, and the other circuit to D4 
through D7. 

This leaves the upper four address lines 
A 12 through A15. In the JOLT scheme of 

things, one -half the total memory space has 
been reserved for user RAM and the other 
half for inputs, outputs and other peripheral 
functions such as the interval timer on the 
MOS Technology 6530 IC. The A14 input is 
permanently wired to the chip -enable pins of 
all the 32 memory circuits, which blocks off 
two 16K blocks from 400016 to 7FFF16 and 
C00016 to FFFF16. 

Address lines Al2, A13, and A15 or their 
complements are connected to assign the 4K 
board to a segment of the remaining 32K 
memory space. Two gates of a 7400 quad 2- 
input NAND gate are wired as a three -input 
gate that connects to the two enable pins of 
the 4 -to -16 line decoder. As an example, 
when Al2, A 13 and A 15 are all comple- 
mented, and since A14 is permanently 
complemented, the most significant hex 
address digit of 0 would enable the decoder 
and the memory will respond to addressing 
from 0000 to OFFF. 

The basic CPU board comes with 512 
words of RAM assigned to 0000 to O I FF, If 
the 4K board is assigned 0000 to OFFF, the 

continued on page 32 

Make working on CB's easier 
with the CommLine from Hickok. 

e. 

a) Model 217 Semiconductor Analyzer. $169 

b) Model 385 Autoranging 500 MHz Frequency Counter. $499 

c) Model 244 Mobil /Comm Power Supply. $125 

d) Model 334 Digital Multimeter. $234 

e) Model 388X Pro CB In -Line Tester. $475 

f) Model 256 CB / RF Signal Generator. $199 

g) Model 270 Function Generator. $189 

h) Model CL -1 CommLine Rack Cabinet. $35 

HICKOK 
Comm/ . 

ine 

To put together exactly the CommLine 
CB Service Center you need, 
see your Hickok distributor. 

HICKOK 
h the value innovator 

INSTRUMENTATION & CONTROLS DIVISION 
THE HICKOK ELECTRICAL INSTRUMENT CO 
10514 Dupont Avenue Cleveland. Oho 44108 
(216) 541 -8060 TWX 810- 421 -8286 
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6800 -SOFTWARE 
WARNING - It has been determined that reading this ad may be hazardous to your health, if you own 

another type computer system. We will not be responsible for ulcers, heartburn, or other 
complications if you persist in reading this material. 

4 K BASIC© - 8 K BASIC' 
* Full floating point math 
* 1.0E -99 to 9.99999999E +99 number range 

* User programs may be saved and loaded 

* Direct mode provided for most statements 
* Will run most programs in 8K bytes of memory (4K Version) 

or 12K bytes of memory (8K Version) 
* USER function provided to call machine language programs 
* String variables and trig functions -8K BASIC only 

COMMANDS STATEMENTS FUNCTIONS 
LIST REM END ABS t VAL 
RUN DIM GOTO" STOP INT t EXT$ 
NEW DATA ON...GOTO* GOSUB* RND t LEN$ 
SAVE READ ON. ..GOSUB* PATCH* SG N t LEFT$ 
LOAD RESTORE I F...THEN* RETURN CHR t MID$ 
PATCH LET* INPUT t DES USER t RIGHT$ 

FOR PRINT* t PEEK TAB 
* Direct mode statements 
t 8K Version only 

NEXT t POKE 

MATH OPERATORS RELATIONAL OPERATORS 
- (unary) Negate Equal 

* Multiplication > Not Equal 

/ Division Less Than 
+ Addition Greater Than 
- Subtraction <_ Less Than or Equal 

t t Exponent >_ Greater Than or Equal 

BANK AMERICARO 

master charge 
THE .7FRBAMK 

t SIN 
t COS 

t TAN 
t EXP 

t LOG 
t SQR 

© Copyright 1976 by Southwest Technical Products Corp. 4K and 8K BASIC Version 1.0 program material 
and manual may be copied for personal use only. No duplication or modification for commercial use of any 
kind is authorized. 

»R am, l / l l 1 ! 1 m , r 

Stu' 6800 s°s 
EMEGr 

You guys are out of your minds, but who am I to complain. Send - 
4K BASIC CASSETTE $4.95 Li MP -68 Computer 

8K BASIC CASSETTE $9.95 Kit S395.00 

NAME 

ADDRESS 

CITY STATE ZIP 

Southwest Technical Products Corp. 

Box 32040, San Antonio, Texas 78284 
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EQUIPMENT REPORTS 
continued from page 30 

first 512 words would overlap the CPU 
memory space and the memory on the CPU 
board would have to be removed. Microcom- 
puter Associates recommends that additional 
memory space be filled starting at 1000. That 
makes good sense and that is precisely where 
I wired it by inverting A 15 and A13, while 
using the noninverted Al2 lead. Two CMOS 
circuits (a 4050 non -inverting hex -buffer and 
a 4049 inverting hex -buffer) buffer these 
high -order address lines as well as A8 
through All. 

Don't get worried by all this; the documen- 
tation is excellent and there is a simple chart 

telling where to connect the three jumpers for 
all possible memory space allocations. 

Also interconnecting the CPU and RAM 
boards are the eight DO through D7 data 
leads and the VW (read -write) and WRITE 
signals. The data lines are bi- directional for 
both reading and writing data. W is wired 
to the 32 output- disable pins in parallel. 
When the signal is at a logical l -a read 
condition -the data lines become high - 
impedance inputs. The R /W memory IC pins 
connect to the CPU WRITE lead; when it is 
low the memory is in its write state. Only the 
pair of memory IC's selected to write at any 
time will present a low drive impedance to 
the data lines. 

Construction of this board calls for the 
same care as all computer boards. The right 

11110 o.424 41/2 
11° No 

11!!"l- 
.426 61/2 

f 

Here's The 
.., No. 410 9 2 

REAL THING 
l 

No imitators here. These are the original, 
genuine CHANNELLOCK tongue -'n- groove 
pliers. The ones with the smooth -working, 
machined, undercut mating parts that 
can't slip out. The ones with the reinforc- 
ing flange that practically eliminates stress 
breakage. The first of their kind and still 
best of their kind. Be sure you get the 
real thing. CHANNELLOCK. Look for the 
trademark on the handle. 

CHANNELLOCK, INC., Meadville, Pa. 16335 

No. 420 ,. 

422 9%" 

The ORIGINAL Tongue -'N- Groove Plier 
No.415 10 

-. No. 460G 16" 
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tools are a must and should include a first - 
class soldering iron and a magnifying glass. 

The 4K memory board can be stacked with 
the CPU, PIA, power supply, and future 
options using connectors for the address, 
data, and control lines, or with simple wire 
loops. 

Typical current drain is 1 -amp from a 
single 5 -volt power supply. And typical 
boards do exist since our sample took just 
about 1 amp. The maximum current drain is 
1.9 amps. You must evaluate your power - 
supply situation and may have to beef up its 
capacity. The standard JOLT supply will 
support a CPU, 4K RAM, and an I/O 
card. 

Just what does 4K of memory do for you? 
A mathematical operating system easily fits. I 
have just finished writing a floating point 
package that uses a little more than 1K of 
memory. 

The JOLT 4K RAM card sells for $199 in 
kit form and $249 assembled. It is available 
from Microcomputer Associates, 2589 Scott 
Boulevard, Santa Clara, CA 95050. Also 
available are cards for the Intel 8080A and 
the Motorola 6800. The Signetics 2650 system 
is on the drawing board. R -E 

Helectronix L -15 Pulse - 
Sweep Function Generator 

CIRCLE 88 ON FREE INFORMATION CARD 

THE FUNCTION GENERATOR IS RAPIDLY REPLAC- 

ing the audio -signal generator on the service 
bench. It is actually an audio -signal genera- 
tor, but much more versatile and covers a 
wider range of frequencies and waveforms. 
With modem IC's, it can do many tricks not 
before possible. A good example of this is the 
model L -15 Pulse -Sweep Function Generator 
made by Helectronix, 8100 St. Clair Av., 
North Hollywood, CA 91605. 

This is an extremely compact little instru- 
ment, only 6 X 2 X 4 inches (16 X 8 X 10 
cm.) It has all of the standard function 
generator outputs -sine, square and triangle 
waveforms. We've used squarewaves for 
audio testing for quite a while and they're 
still good. You'd be surprised, though, at how 
handy a triangle wave really is! It will show 
up any tendency of the equipment to clip 
(when the wave form peaks flatten). Any 
other kind of distortion will show up as a 
curvature of the straight (sloping) sections of 
the waveform. 

The frequency coverage of the L -15 is 
wide -from 1 Hz to 100 kHz in 5 switched 
ranges. A variable control calibrated from 
X 1 to X 10 is also provided for fine -tuning 
the frequency, if needed. An AMPLITUDE 
control sets the output level of the sine and 
triangle waveforms. The waveforms can be 
selected by a switch. The squarewave has its 
own output jack on the front panel. All 
outputs have an impedance of 600 -ohms and 
are short- circuit proof. 

continued on page 34 
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EVERY PROJECT IN 
THIS BOOK IS ANOTHER 

REASON TO OWN 
CSC'S QT SOCKETS AND 

BUS STRIPS. 
With QT solderless bread- 

boarding sockets and bus strips, 
you can build twice the projects in 
half the time. Because making 
connections or circuit changes is 
as fast as pushing in -or pulling 
out -component leads. No special 
clips or jumpers required, either. 

When you're building circuits 
just for the fun of it, you can take 
them apart in minutes -not hours. 
So you save money by re -using parts, 
while eliminating heat damage to 
expensive components. Interlocking 
QT Sockets and Bus Strips are 
infinitely expandable, too: start small 
and "grow" breadboards as large as 
you wish. 

For as little as $3.00, you can get 
a lot more out of your time in electronics 
-so why not treat yourself to a QT 
Socket today? 

Variety - 10 models from 70 to 590 solderless 
tie -points feature snap /lock design to expand or 

contract your breadboard to fit every circuit 
and budget requirement. 

Versatility -Use with virtually all types of parts, 
including resistors, capacitors, transistors, 
DIP's, TO -5's, LED's, transformers, relays. 

pots, etc. Most plug -in directly and instantly, 
in seconds. No special jumpers required -just 

lengths of #22 -30 AWG solid hookup wire. 
Molded -in holes let you mount QT units 

securely on any flat surface with 4 -40 flat 
head screws, or 6 -32 self- tapping screws, 

from behind panel. 
Economy- Sockets are priced as low as 
$3.00:' Save more money by eliminating 

heat and mechanical damage to 
expensive parts, re -using components. 

Speed - For fast circuit layouts, QT 
Sockets have 5 interconnecting tie - 

points per terminal: Bus Strips feature 
2 separate rows of interconnecting 

terminals. Both connect and dis- 

Visibility -All parts are instantly and 
easily visible and accessible, for 

quick signal tracing, circuit analysis 
and diagramming. 

Durability-Higher-temperature 
sockets with abrasion -resistant, 

glass -filled plastic, rated better 
than 100 °C. Screw- down -and- 

interlocked design provides high 
mechanical strength. 

Reliability- Ruggedly designed 
to professional engineering 
standards, for heavy day -in, 
day -out use. Non -corrosive 

prestressed nickel -silver contacts 
insure more secure mechanical 
and electrical connections. Vinyl 
backing prevents shorting when 

mounted on conductive surfaces. 

Length 
Length 

Hole - 
to -Hole Terminals Unit 

Price s 

-pi 4- Hole - to-Hole -01 

'' "' QT -59S 6.5 " 6.2" 118 12.50 

QT -596 6.5" 6.2" 20 2.50 

MM.QT -47S 5.3" 5.0" 94 10.00 

QT -47B 5.3" 5.0" 16 2.25 

1.32" QT -35S 4.1" 3.8 " 70 8.50 

4.1" 3.8" 12 2.00 QT -35B 
7.. 

QT -18S 2.4" 2.1" 36 4.75 

IIIII QT -12S 1.8" 1.5" 24 3.75 

RQT -8S 1.4" 1.1" 16 3.25 

All OT units 
are 33" thick III QT -7S 1.3" 1.0" 14 3.00 

See your CSC dealer or call 
203 -624 -3103 (East Coast) or 415 -421 -8872 (West Coast) 
major credit cards accepted. 

CONTINENTAL SPECIALTIES CORPORATION =M= 
44 Kendall Street, Box 1942 

New Haven. CT 06509.203- 624 -3103 TWX: 710- 465 -1227 
West Coast office: Box 7809, San Francisco, CA 94119 415- 421 -8872 

TWX: 910 -372 -7992 
-Manufacturer s suggested list Prices and specifications subject to change without notice ' 1976. Continental Specialties Corporation 
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Incredible counter! 
Incomparable price! 

A 500mHz (6- Digit) FREQUENCY 
COUNTER for under 40 cents per mHz! 
Figure it out. It adds up to unheard -of 
savings! With guaranteed quality to 
match and exceed overpriced brands. 
Let us prove it to you now! 

16995 
$199.95 assembled 

Perfect for: CBers, Hams, Service Techs, & Experimenters! 

(6- DIGIT /500mHz KIT) 
FREQUENCY COUNTER 

HAM, CB, & COMMERCIAL BANDS WIRED & TESTED AVAILABLE 100HZ READOUT 6 DIGITS 
CRYSTAL TIME -BASE 1Hz OPTIONAL MASTER CHG B AMERICARD OK ADD $2 SHIPPING 

Hufco Incredible counters starting at $45.95 are also available" 
All counters can be factory wired and tested. Write or call today! 

Box 357, Dept. 62, Provo, UT 84601 (801) 375 -8566 
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PTS TV TUNER 

TEST INSTRUMENTS... 
GIVE YOUR CUSTOMERS 

SERVICE, NOT EXCUSES. 

With a PTS analyst you know immediately if a set s tuner is malfunctioning. And 
if it is, the analyst can replace the defective tuner while it is sent to PTS for repair. 
No delay, no leaving customers without the use of their set, no excuses. All you 
have left to give is service. 

PTS TUNER ANALYSTS 
Available preassembled or in money saving Do -It- Yourself kits. 

Specify Color: Walnut, Blue or Black. Handles available at no extra cost. 

VHF Port -A- Analyst (1010) $49.95 
Kit (1010K) $43.95 
UHF Conversion Kit (UKT -10) $16.95 
All Channel TV Tuner Analyst (2002) $44.95 
Kit (2002K) $39.95 
All Channel Port -A -Tuner (3001) $49.95 
Kit (3001K) $43.95 
All Channel Port -A- Analyst (4001) $59.95 
Kit (4001K) $49.95 
All Channel Field Strength Analyst $94.50 

Not Available in Kit Form J/ 
For more information or to order PTS TV tuner test instruments, contact: 

PTS ELECTRONICS, INC. 
P.O. Box 272 Bloomington, IN 47401 812.824 -9331 

OR check the white pages for the location of the PTS branch nearest you. 
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EQUIPMENT REPORTS 
continued from page 32 

The squarewave output of the L -15 is 
fixed -amplitude (4.5 -volts minimum) and 
TTL compatible. The risetime and falltime 
are 1.0 microsecond. Beside this, a DUTY 
CYCLE control can be used to give pulses of 
either polarity, from a 5% to 98% duty -cycle. 
(This controls the pulse- width. In tests on a 
scope, we found that we could make stable 
pulses that were very close to only 1.0 micro- 
second wide!) 

You can also use one of my pet quick - 
check tests, an audio -frequency sweep with 
the L -15. All you have to do is apply a 
variable voltage to a jack that is provided on 
the back panel. The voltage -controlled oscil- 
lator will give sweep ranges from 100:1 to 
1000:1. Sweep width depends on the ampli- 
tude of the applied voltage, which can be 
from 0.5 volt to 10 volts maximum. Excessive 
sweep voltage will make the output clip, so 
watch it! 

The design looks simple. It is built around 
the Intersil 8038 VCO IC. Its sinewave and 
triangle wave outputs are fed into a high 
slew -rate op -amp for buffering. This op -amp 
also provides a short -proof output with a low 
impedance. The TTL squarewave is derived 
from the triangle wave and fed into another 
op -amp. The other input of this op -amp is 
pulse -width modulated between the + and - voltage supplies. This lets you get either a 
logic "1" or "0" by adjusting the duty -cycle 
control either fully clockwise or counter 
clockwise. Because all signals have a common 
source, the VCO, all of them can be swept if 
the need arises. 

The sinewave output can be varied from 0 
to 20 volts P -P, at a distortion of 0.5% typical. 
The triangle wave's amplitude varies over the 
same range, and its nonlinearity is 2% maxi- 
mum. 

The L -15 sells for $75.00 fully assembled 
and tested. You can also get it in kit form for 
$55.00 plus $2.00 for postage and insurance. 
The PC board, a complete schematic and 
parts list can be had for $10.00. A wide range 
of choices! 

This is a versatile little instrument and one 
that you'll be seeing on more and more 
service benches pretty soon. It can be used 
for a great many tests on all kinds of home 
entertainment electronics and for testing 
digital circuitry, which is going to be showing 
up in our shops pretty soon. R -E 

Non -Linear Systems FM -7 
Frequency Meter 
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REMEMBER THIS OLD CLICHE; "GOOD THINGS 

come in small packages "? The cause of this 
continued on page 36 
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ELECTRONICS BOOK CLUB 
invites you to take this 
1624 -page electronics library , 

for only 

You 
Get All 

Three Of These 
Huge Books 

For Only 
$1.99 

MASTER HANDBOOK /1001 ELECTRONIC CIRCUITS 

Here are IC and transistor circuits for practically anything and 

everything -with ALL the data needed to put them to work. Its the 

ideal schematic sourcebook for all active technicians. engineers, ex- 

perimenters, amateurs -tor anyone who must occasionally or re- 

gularly construct or adapt electronic circuits for any purpose 

whatsoever. Each circuit diagram has every component carefully 
labeled, and every schematic is accompanied by all the info you need 

to construct the circuit for use in your own individual application. If 

there are coils to be wound. you' fl find full and complete coil- winding 
details right there on the spot. If special parts are required, you won't 
have to invest a lot of time and effort before the fact, for it's all there 

before you in condensed captions. The circuits included are com- 
pletely up -to -date, and have been designed, built. tested, reworked 

as necessary. and perfected. You'll find any circuit you're ever likely 

to need in the pages of this rich volume. Includes an ultracomplete 

22 -page cross -reference index so you can quickly find the circuit you 

need. The schematics are classified according to general application. 
If you're in the business of servicing/repairing commercially built 
electronic equipment, you're going to especially appreciate the com- 
prehensive Appendix et IC substitutions, which includes base dia- 

grams for most popular ICs. and gives you all the into you need to 

adapt the IC packages of one manufacturer to the circuit applications 
of another. 602 pps., over 1250 illus. 

2ND CLASS FCC ENCYCLOPEDIA 

Truly a one -volume electronics library all by itself .a 602 -page 

supercourse in electronics that belongs on the bookshelf of everyone 
in electronics. It's as sweeping and all- encompassing as the FCC ex- 

am itself. Its a "quick- guide" to learning the answers to the 2nd and 

3rd Class FCC exams (plus Element 9, for the broadcast endorse- 
ment), as well as an intensive. no- nonsense series of courses that 
can make you the master of any field related to radio communication - 

A fpecial feature of this unique guide is the short -form, long -form 
answer format to hundreds of FCC -posed questions: Whenever 
possible the answer to a question is divided into the shortest answer 
needed to satisfy the FCC requirements: a longer answer then shows 
how any similar question may be answered. and is included for re- 

ference or for more complete understanding. Questions appear in 

italicized type. A boldface type section in most answers enables you 
to immediately extract from the detailed discussion that portion 
which directly answers the specific question. These "theory 
packets" amount to an extremely comprehensive educational ap- 
proach to the FCC exam, and are lust one of the many ways in which 
this book is one of the easiest -to -use of all radio courses. An ex- 

tremely complete 5000 -word index, fully cross -referenced. provides 
instant access to any rule, formula, circuit diagram, or technical ex- 
planation. 602 pps.. over 600 illus 

DICTIONARY OF ELECTRONICS 

This huge, quality dictionary is a handy reference that will serve most 
of your needs --- extremely useful in whatever connection you have 

with electronics. Defines most all of the electronic terms you will run 
across in your everyday reading from alpha particles through zoom 
lens including those found in radio. TV, communications, radar, 
electronic instrumentation, broadcasting. industrial electronics, etc. 

The concise but clearly written definitions from all the various 
branches of electronics are of value to technicians, engineers. hob- 
byists, experimenters, and students h provides full, complete and 

easily understandable explanations of thousands of specific elec- 
tronics terms. A unique feature is the cross -indexing, whereby key 

words contained in the definitions (words that are defined more fully 
elsewhere in the book) are printed in small capitals so the user is not 
left in the dark by any definition. Appendices provide you with 

still more data -an extensive list of units and abbreviations, 
graphic symbols used in schematics, component color codes, db 

conversion tables, data on the electromagnetic spectrum, tube base 

diagrams, etc. 420 pps.. 487 illus. 

Only $1.99 for 
all three! 

Regular List 
Price $33.85. 

IfTop -Quality 
Hardbinding 

ifFeatures huge 
quick -find index 

Over 2300 
illustrations 

Contains over 
800,000 words 

V' 1624 data - 
packed pages 

et us send you these three- practical, time-and- 
1,- money- saving books as part of an unusual offer 
of a Triai Membership in Electronics Book Club 

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

These handsome. hardbound books are indicative 
of the many other fine offerings made to Members 

.important books to read and keep...volumes with 
your specialized interest in mind. 

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

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

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 publishers retail price of 

$33.85. They are yours for only $1.99 (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 (13 

times a year). 
It you want the Selection, do nothing'. it will be sent to you 

automatically. If you do not wish to receive the Selection, or if 

you want to order one of the many Alternates offered. you 

simply give instructions on the reply form (and in the en- 

velope) provided, and return it to us by the date specified 
This date allows you at least 10 days in which to return the 

form. Il, because of late mail delivery, you do not have 10 

days to make a decision and so receive an unwanted Selec- 

tion, you may return it at Club expense. 
Personal service for your account -no computers used, 

To complete your Trial Membership, you need buy only 

four additional monthly selections or alternates during the 

next 12 months. You may cancel your Membership any time 

after. you purchase these tour books. 
All books -including the Introductory Offer -are fully re- 

turnable 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 Bones: If you continue atter this Trial Mem- 

bership, you will earn a Dividend Certificate for every book 
you purchase. Three Certificates, plus payment of the 
nominal sum of $1.99 will entitle you to a valuable Book 
Dividend of your choice which you may choose from a list 
provided Members 

CIRCLE 16 ON FREE INFORMATION CARD 

with a Trial 
Membership in 

the Book Club 

that Saves you 
25% to 75% on 

a wide selection of 

electronics books 
with the literature published in your areas of in- 
terest...and to save substantially while so doing. As 
part of your Trial Membership. You need purchase as 
few as four books during the coming 12 months. You 
would probably buy at least this many 
anvway...without the savings offered through Club 
Membership. 

To start your Membership on these attractive 
terms. simply fill out and mail the coupon today. You 
will receive the 3- volume Electronics Library for 10- 

day inspection. YOU NEED SEND NO MONEY! If 
you are not delighted. return them within 10 days 
and your Trial Membership will be cancelled without 
cost or obligation. 
ELECTRONICS BOOK CLUB, P 0 Box 10, Blue Ridge Summit. Pa 17214 

TYPICAL CLUB SELECTIONS (and List /Club prices) 
Microprocessor Microprogramming Handbook $9.95i$5.95- 
VHF/UHF Fire. Police. Ham Scanners Service Manual 
93 9545.95 -Modern Guide To Digital Logic S9.9535.95 -CB 
Radio SchematicServicing Manuals -3 Volumes $26 85i 

59.95 -Color TV Trouble Factbook $9 9544.95- CBer's Handy - 

book Of Simple Hobby Pmiects $6 9553.95- Modern Elec- 

tronics Math 512 9558.95- Electronic Music Circuit Guidebook 

S9.95!$5.95 -Build Your Own Working Robot $8 95 

$5.95 -Intro to Medical Electronics $9.95/6.95 -21 Simple 

Transistor Radios You Can Build $6 9643.95 -Ham Radia Ad- 

vanced Class License Study Guide $8 9514.95- Aviation Eke - 

Ironics Handbook $11 9557.95 -Practical CB Radio Repair 

$8 9555.95 -Radia Astronomy fer the Amateur $8 9555.95 

ELECTRONICS BOOK CLUB 
P 0 Bos 10 

Blue Ridge Summit, Pa., 17214 
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Please open my Trial Membership in ELEC- 

TRONICS BOOK CLUB and send my 3- volume 
Electronics Library, invoicing me for only $1.99 
plus shipping. If not delighted, I may return the 
books within 10 days and owe nothing, and have 

my Trial Membership cancelled. I agree to 
purchase at least four additional books during the 

next 12 months, after which I may cancel my 

Membership at any time. 

Name Phone 

Address 

City 

Slats Zip 

(This offer valid for new Members only Foreign and Canada add 10%) RE -116 
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the gift 
everybody 

loves... 

new 

r !IeIess 
reintj Cojitrol 

car 

Here is a gift that will always 
please, exciting sports car 

action for all ages, the BCM -100. 
From up to 300 feet away you 

can race this car in any room, 
on sidewalks or driveways... 

steering it left or right... 
stop it, send it in reverse and 
forward again. The BCM -100 is 
more than a toy...both car and 
remote control have rugged, 
sophisticated circuits that 
rival highly developed commer- 
cial devices. Battery -powered 
safe for everyone to operate. Control 
circuitry includes 37 transistors 
8 diodes and 1 crystal. Suggested 
retail per set $59.95...Now for 
Christmas only $49.95PPD. 

(Less batteries) 

ec EASTERN INDUSTRIAL CORP INC. 

1380 Jarvis Ave., Elk Grove Village, 
Ill. 60007 (312) 640 -8737 

Send details and literature 
El Send BCM-100 sets at $49.95 

Ck. or MO enclosed. Send C.O. D 
Ill. residents add 5 %. 

30 day guarantee on all parts and labor. 

Name 

Address 

City 

State Zip 

(Dealer Inquiries Invited) 
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EQUIPMENT REPORTS 
continued from page 34 

is a complex, accurate instrument in an unbe- 
lievably small box. It is the FM -7 Frequency 
Meter manufactured by Non -Linear Systems. 
Inc. (Just when I was getting used to saying 
"frequency counter" they call this one a 

frequency meter.) 
The whole instrumeñt measures only 1.9 X 

2.7 inches, and 4 inches deep. The panel has 
one BNC connector and a two -position 
switch; that's all. The top half of the panel is 
a nice -sized LED readout with seven digits. 
This small size includes the self -contained 
batteries that are rechargeable. 

They've taken full advantage of the space 
saving possibilities of integrated circuits, of 
course. The model FM -7 is a direct counter. 
The preamp circuitry conditions the input 
signal, amplifies it and then counts the input 
pulses for 1 second and displays the result for 
1 second. This results in a display that is 
updated every two seconds. The display is 
multiplexed (each digit is scanned) which 
reduces power drain. The scan rate is fast 
enough so that there is no perceptible flicker. 
A highly accurate 2.097152 MHz crystal 
oscillator is used as the timebase; this 
controls the counting and gating circuitry, 
even the 1- second gate. 

The switch selects one of two ranges; 0-10 
MHz that gives a 1 -hertz resolution on the 7- 
digit display, and a full -scale range of 100 
MHz that is usable to 60 MHz with a resolu- 
tion of 10 Hz. This is well within the FCC 
standards for frequency measurement. Be- 
cause of the use of the 7 -digit display, the 
instrument can be calibrated to 0.00001% for 
a given temperature and battery voltage. 

The instrument comes complete with a 
coaxial cable terminated in alligator clips, the 
NiCad batteries and the battery charger. 
Fully charged batteries will give continuous 
operation for two hours; it can be recharged 
completely in 14 hours. It can be operated 
from the AC line while the batteries are 
being charged. Overcharge protection is built 
in, so there is no chance of over -charging. In 
emergencies, the NiCad cells may be taken 
out and the unit operated from four standard 
AA cells. These cannot be "charged" of 
course. Battery replacement is very simple; 
the back cover of the case snaps off and the 
works slide out so that you can get to the 
batteries. 

For calibration testing, the display can be 
checked against a frequency standard. If the 
readout is not accurate to one part in 107, it 
can be adjusted; There is a trimmer capacitor 
that is accessible by taking off the back cover. 
Calibration should always be made with the 
batteries fully charged. Temperature stability 
is given as ± 10 PPM (parts- per -million) 
from 0°C to 40 °C. The accuracy is ± I 

count ± timebase accuracy. 
The sensitivity of the model FM -7 is good. 

In fact, you can make frequency readings - 
for example, on CB radios -by simply wrap- 
ping the red lead of the input cable around 
the coax where it comes out of the CB case. 
There's enough RF leakage in a typical coax 
so that you get plenty of signal. To read the 
RF from the antenna, clip a short piece of 
wire in the red clip, about 8 inches long, and 
hold it up parallel with the antenna rod. I 
tried this both ways and they're right -it 
works! 

continued on page 38 

TEST 
SEMICONDUCTORS 

ANYWHERE 

Portable, 
in- circuit tester 
for all bipolar 
transistors, 

Darlingtons, 

FETs, 

SCRs 

B &K- PRECISION 
MODEL 510 $90 

Combines Dynapeak© testing 
method with HI /LO power 
drive 

Tests semiconductors and 
identifies all leads; base, 
emitter, collector in LO drive 

Provides GOOD /BAD 
indicator in circuits with 
shunt resistance as low as 
1012; shunt capacitance up to 
25 /IF, in Hl drive 
Test performed as quickly 
as one can turn the switch 

Measures 65 /8" x 33/4" x 13/4" 

Weighs 1/2 pound, less four 
"AA" batteries 

Price includes test clips and 
carrying case 

Available from local B &K- 
PRECISION distributors 

4('PRECISION 
PRODUCTS OF DYNASCAN 

6460 West Cortland Avenue 
Chicago, Illinois 60635 312/889 -9087 

In Canada. Atlas Electronics, Toronto 
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LIVE IN THE WORLD 
OF TOMORROW ...TODAY! 

And our FREE 164 PAGE CATALOG is packet with 
exciting and unusual values in electronic, tubby 
and science items - plus 4.500 finds for fun. study 
or profit ... or every member of the family 

A BETTER LIFE 
STARTS HERE. 

SAVE 50 %! 
8 X 20 MONOCULAR 
Fantastic bargain! Top quality Spy 
Scope, a $30 value, now offered at 
$14.95! Our special purchase saves 
you 50% and you get 100% coated 
optics: 393 ft. field of view. Only 2 
oz.- stores in pocket, purse, glove 
compartment. Fits in your palm - 
peer into hard -to -see places without letting subject know 
you're spying. Great for birders and race fans; incls. neck 
strap, leatherette 3r /2x11 /2x2" case. Beautiful brushed metal 
finish. Buy two -one for a gift! 
Stock No. 1568EH . _ $14.95 Ppd. 

SEE MUSIC IN 

PULSATING COLOR 

New 3- Channel Color Organ adds 
to music listening pleasure, lets 
you modulate 3 independent 
strings of colored lamps with in- 
tensity of your music to create an 
audio "light show." They flash, 
vary in brightness related to 
music's rhythm, pitch, volume -pulsating lighting perfor- 
mance to music! Fully assembled & priced half that of 
others, the Edmund Sound To Light Control is a terrific value. 
Plug in, turn on! 
No. 42,309 EH (ASSEMBLED) $17.95 Ppd. 
No. 42,336 EH (UNASSEMBLED) $13.95 Ppd. 

AN ALPHA MONITOR FOR $34.95? 
Yes, because you built it! Use your 
ability to tune in your brainwaves, 
an aid to relaxation, concentration. 
Kit incls. everything you need (ex- 
cept 9v trans. batt.) to own a portable 
self -cont. BIOFEEDBACK unit for a 
pittance: steth. earphones, electrode 
headband, solid -state circuitry; 5 microvolt sensitivity, more! 
Comp!. assembly instructions & op. manual. With basic 
electronics knowledge, you can do it! 
No. 61,069 EH (KIT) $34.95 Ppd. 
No. 71,809 EH (FULLY ASSEMBLED) $55.00 Ppd. 

41/4" ASTRONOMICAL TELESCOPE 
See moon craters, rings of Saturn, 
double stars. New equatorial mount. 
f /10, 1/4 wave mirror (Pyrex ®). 
Gives theoretical limit of resolution. 
Rack & pinion focusing. Aluminum 
tube, 6X finder. 1" F.L. 45X Kellner 
achromatic eyepiece and Barlow 
lens to double & triple power up to 
135X. Free Star Chart plus 2 Books. 
Stock No. 85,105EH ... (Shipping Wt. 42 lbs). $159.50 FOB 
41/a "' WITH CLOCK DRIVE #85,107EH $199.50 FOB 
6" REFLECTOR TELESCOPE (48X to 360X) #85,187EH $249.50 FOB 
6" WITH CLOCK DRIVE #85,086EH $285.00 FOB 
3" DELUXE REFLECTOR (30 to 90X) #80,162EH $ 89.95 Ppd. 
STANDARD 3" REFLECTOR #85,240EH $ 59.95 Ppd. 

L 

MAIL COUPON FOR 

GIANT FREE 
CATALOG! 

GREAT FOR CHRISTMAS IFTS! A UNIQUE SELECTION OF MEMORABLE. LONG -LASTING GIFTS FOR ALL AGES 

LOW COST PORTABLE 

INFRA -RED EYE 

For Infra -red crime detection surveillance, 
security system alignment, I.R. detection, 
laser checking, nite wildlife study, any work 
req. I.R. detection & conversion to visible 
spectrum. Self-cont. scope incls I.R. light 

source (90' nite vision!), 6032 I.R. converter tube, f/3.5 obj. lens, adjust. tri- 
plet eyepiece, auto lights adapter. 1.6X, focuses 10' to inf.; 6, 12v DC. 
Not avail. to CA res. exc. authd. pers. /sci., educ. 
No. 1683EH (11x1434 x 3 ")....» $299.95 Ppd. 
BINOCULAR STYLE: AS ABOVE, BUT 2.5X 
No. 1685EH (SUPER BRIGHT I.R. EYE) $329.95 Ppd. 

CAN'T SLEEP, 
-^'1446 

RELAX? 1 TRY THIS! 
Electronic sound conditioner 
simulates 4 kinds of soothing Ate_ / sounds of ocean surf and 
rain. "White sound" helps 

mask unwanted noise, adds restful, intriguing background sound. Program 
the solid -state unit to your own need: 2 surf, 2 rain; or 'white sound ", 
proven by medical tests to have analgesic effects. Great for meditation, rest- 
lessness, sleeplessness psychology. 
(A )-No. 71. 7EH (71x7:33") 110V AC.. .$79.95 Ppd. 
(B )-AS ABOVE, BUT 'WHITE SOUND" ONLY 
No. 71,980EH (6" Rd.x31/2" HI) »............» $28.00 Ppd. 

PRO ELECTRONIC 
SOUND CATCHER 
Parabolic mike w/183/4" transpar- 
ent reflecting shield & 2 I.C.'s to 
amplifier magnifies signals 100x 
that of omni- direction mikes. 
Catch sounds never before heard! 
Highest signal to noise ratio poss. 
Earphones, tape recorder output, 

tripod socket; req. two 9V trans. batt. (not incl.). 
No. 1649EH (51/2 LB.) $299.00 Ppd. 
LOW COST MODEL: NO EARPHONES, ELECTR. CIRC. 
No. 1665EH $149.95 Ppd. 
LOWER SENSITIVITY ECON. MOD. W/O ELECTR. 
No. 80,242EH $89.50 Ppd. 

.11111111 LEARN HOW TO RELAX BETTER! 
New inexpensive biofeedback 
monitoring device helps you learn 
tension reduction techniques w/o 
electrode headbands, messy 
creams. Designed by clinical psy- 
chologists working in the stress 
reduction field, this handsome 
Executive Galvanic Skin Response 

Meter features solid -state electronics for great sensitivity, 
compactness, dependability. Walnut & gold -plated brass 
case. Uses 9v batt. (incl). Learn to take a 10- minute "vaca- 
tion" at your desk! 
No. 42,393EH (21/2 x 4 x 11/2") $55.00 Ppd. 

KNOW YOUR ALPHA 
FROM THETA! 

For greater relaxation, concentra- 
tion, monitor your Alpha /Theta 
brainwaves w/ audible or visible sig- 
nal on Biosone II. Has 3 feedback 
modes, outputs to monitor logic 
signal. filter sel. feedback, broad 
sensitivity control; other profes- 

sional feats. of $200 -up units. Easily operated 4 -lb. portable 
has total brainwave monitoring capability! Req. 2 9v tr. 
batteries. 
No. 1668EH (91/255%x41/4 ") $149.95 Ppd. 
LOW COST STARTERS' UNIT (PORTABLE) 
No. 71,809EH (41/2x234x4'/4 ") $ 55.00 Ppd. 

COMPLETE AND MAIL WITH CHECK. M. O. OR CHARGE NO. 

EDMUND SCIENTIFIC CO. 300 Edscorp Building, Barrington, NJ. 08007 
(609) 547 -3488 

How Many Stock No. Description Price Each Total 

164 PAGES MORE THAN 
UNUSUAL U PEESE SEND GIANT 4500 BARGAINS FREE CATALOG "EH" 

Completely new 1977 edition. New items, categories, 
illustrations. Dozens of electrical and electromagnetic 
parts, accessories. Enormous selection of Astro- 
nomical Telescopes. Unique lighting and ecological 
items. Microscopes, Binoculars, Magnifiers, Magnets, 
Lenses, Prisms. Hard -to -get surplus bargains. Ingen- 
ious scientific tools. 1000's of components. 
EDMUND SCIENTIFIC CO. 
300 Edscorp Building, Barrington, N.J. 08007 
Please rush Free Giant Catalog "EH ". 
Name 

Address 

City State Zip 

Charge my o American Exp. 

BankAmericard Master Chg 

Interbank No. 

My Card No. Is I I I 1 

II' III 
Card Expiration Date 

30 -DAY MONEY -BACK GUARANTEE. 
You must be satisfied or return 
any purchase in 30 days for full 
refund. 

Add Handling Charge 
I enclose 
Clank 0 money order for TOTAL $ 

$1.00 

1 I 1 I I 
1 

Signature 

Name 

Address 
City State Zip 
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EQUIPMENT REPORTS 
continued from page 36 

We checked the model FM -7 against a 
couple of other frequency counters that were 
much larger and more expensive, and it was 
right on the button. For mobile two -way 
radio (up to the high bands), CB radio and 
low -frequency aircraft radio, this compact 
little instrument can be very handy. The 
small size makes it very easy to use when 
working on mobile units, and in tight 
places. 

They send along an instruction manual 
with full data for calibrating, checking 
batteries and so on. They also have Applica- 
tion Note No. 1 that gives a good deal of 

plain -language data on frequency testing. 
For frequency testing in the 25 -50 -MHz 

band, the FCC requires that the transmitter 
be held to a tolerance of 0.002 %. The 
frequency- measuring instrument must be 
capable of ten -times better accuracy, or 
reading within 0.0002%. This means 30 -Hz 
resolution at 60 MHz where the tolerance is 
0.00005%. The FM -7 can be calibrated and 
certified to have accuracy of ± 10 Hz at 60 
MHz. The stability with changing battery 
voltages is 0.0002% from 4.5 volts to 6.5 volts, 
which is 120 Hz -better than FCC standards. 
Below 50 MHz, it is quite a bit better than the 
required accuracy. 

The price of the model FM -7 is as $195.00, 
complete with cable and battery charging 
unit. R -E 
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THE ORANGE EQUIPMENT KNOWN FOR 
PROFESSIONAL QUALITY THE WORLD OVER 
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Manufacturers feeling effect of in- 
warranty rates suit 

At least one manufacturer has com- 
plained publicly about the side -effects of 
the current industry- supported struggle 
spearheaded by Electro -TV of California, 
in a lawsuit brought against 10 major TV 
manufacturers (Radio -Electronics, May 
1976, page 12). The suit attempts to force 
them to cease violating California law by 
soliciting service repair work below cost. 
In an answer to the suit, Sylvania incorpo- 
rated the statement: 

"Sylvania has been compelled to pay 
higher rates to television and repair agen- 
cies than it otherwise would have paid." 
The statement went on to admit that the 
plaintiff (Electro -TV) had disrupted eco- 
nomic relationships between Sylvania and 
repair service agencies, and that this 
damaged Sylvania by denying it "the 
future economic benefits expected to flow 
therefrom." (Presumably some of the 
benefits have been diverted to the "ser- 
vice agencies. ") 

The Scanner, official publication of the 
Arizona State Electronics Association 
(ASEA), from whom we got this news, 
points out that: "Although Sylvania has 
not had all the profits it "expected," it 

should be noted that the service industry 
has not been seeking warranty profits. 
Rather, it has been the effort of the trade 
associations to save their members from 
losing money and losing their business- 
es," through servicing below cost. 

The Scanner goes on: "Sylvania is still 
holding out a threat of countersuit, so 
keep the SIS contributions coming. Mail 
them to M. L. Finneburgh, The Finney Co., 
34 W. Interstate St., Bedford, OH 44146, 
attention Electro -TV SIS Fund." 

A contribution to this cause might be a 
worthwhile investment; the knowledge 
that an industry group has resources can 
be a deterrent to any contemplated 
counter -suit. 

Satellites permit savings on 
business communications 

RCA has instituted a new service that 
offers businesses the advantages of 24- 
hour -a-day private -line service but will be 
charged principally on a usage basis. The 
rate structure of the "Instant Private 
Network" is made possible by using 
Satcom I and II synchronous orbiting 
satellites. Each satellite has 24 communi- 
cation channels, each channel is de- 
signed for 1,000 voice -grade circuits. 

Normally a company's private line - 
permanently connected between two spe- 
cific points -is charged for on a 24 -hour 
basis, though generally used only during 
the regular daytime business hours. The 
Instant Private Line is a pool of trunk lines, 
one of which is brought into service at any 
time by the user, who cannot distinguish 
any difference between it and a conven- 
tional private line. 

Each subscriber pays a $100 installa- 
tion charge and a fixed monthly switch 
termination charge of $50, a local channel 
charge and a charge of three cents for 
each six -second period of satellite usage. 
The usage charge drops to 2.7 cents per 
six- second increment for the next 30 
minutes, and to 2.5 cents after the first 90 
minutes. Weekend rates are lower. R -E 

www.americanradiohistory.com

www.americanradiohistory.com


The Black Watch Kit $19.95 

THE KIT CONTAINS 

1. printed circuit boards 
2. integrated circuits 
3. encapsulated quartz crystals 
4. trimmers 
5. capacitors 
6. LED displays 
7. 2 -part case with window in positions 
8. batteries 
9. battery -clip 

10. black strap (black stainless -steel 
bracelet optional extra - see order form.) 

11. full instructions for building and use. 
All you provide is a fine soldering iron 
and a pair of cutters. 

The Black Watch Kit by Sinclair 
is unique. Controlled by a 
quartz crystal...powered by 
two hearing aid batteries. 
Styled in understated elegance 
the Sinclair way. No knobs 
no buttons. To see the exact 
time or date just touch the 
face of the case. A re -set 
control is on the back. 

Dimensions 
Weight: 
Strap: 
Case: 

Batteries: 
Accuracy: 

1 -1/2" X 1 "X3/10" 
1/2 ounce 

3/4" wide 
Specially designed unbreakable black matte 
plastic. Water resistant. 
Mallory RM41H 

On a built watch we guarantee accuracy 
within a second a day. In building it yourself 

you may be able to adjust the trimmer to 

achieve an accuracy within a second a week. 

Sin=Iair (Actual Siz3) 

Scientific Calculator Kit $14.95 

KIT COMPONENTS 
1. Coil 
2. LSI chip 
3. Interface chips 
4. Printed circuit board 
5. Keyboard panel 
6. Electronic components pack 
7. Battery assembly and on/ off switch 
8. Case moldings, with buttons windows and 

light -up /display in position. Soft carrying case 
9. Comprehensive instructions 

10. Assemble time is approximately 3 hours. 

Designing the Sinclair 
Scientific was no small feat 
of engineering, but you 
don't have to be an engineer 
to assemble it with our kit. 
You can put together the world's 
most remarkable scientific cal- 
culator from eight groups of com- 
ponents, using only a soldering 
iron and a pair of cutters. (Com- 
plete instructions are included.) 
Less than 3/4 -inch thin and 3 -3/4 
ounces light. British -made Sin- 
clair Scientific isn't just portable, 
it's pocketable. 
All parts are tested before ship- 
ment - and we guarantee any 
correcly assembled calculator for 
one year. 

Features of the 
Sinclair Scientific 

FUNCTIONS SUMMARY - 
Algebraic logic 
Five function memory 

Sine, cosine, tangent, arcsine, 

arccosine, arctangent 
Degrees /radians switch 
Ln and ex 

Square root, pi and reciprocal 

8 digit mantissa, plus 2 digit exponent 
Automatic constant 
Pocket -sized. 4 -1 /3" X7' X 11/16 ". 
Weight:4 ounces. 

Battery life. Low -cost, disposable 

AAA batteries Inot included) operate for 
around 25 hours of continuous use. 

1. FREE TRIAL OFFER If you decide not to keep and 

assemble your kit, you may return it undamaged with- 
in 10 days for a refund of its purchase price. 

2. SERVICE If a problem arises in building your kit, 

Sinclair Service Department will fix it for you at a 

nominal charge. 

3. WARRANTY Your correctly assembled kit will be 

repaired or replaced by Sinclair if it fads to operate 

within one year of purchase free of charge )except in 

the case of misuse). 

4. To order your kit, just use the coupon and mail it 
with your check or money order to: GFN Industries, 
Inc., 6 Commercial Street, Hicksville, New York 118)1. 

To: GFN INDUSTRIES, INC., 6 Commercial Street Hicksville, New York 11801 

_Black Watch Kit(s) at $19.95 $ 
_Black Watch Kit(s) with stainless steel band at $24.95 
_Scientific Calculator Kit(s) at $14.95 
_Assembled Black Watch(es) with stainless steel band at $39.95 
_Assembled Scientific Calculator(s) at $19.95 
_Sales Tax (N.Y. Residents) 
_Shipping and handling ($2.00 PER UNIT) 

Enclosed is check /MO (payable to GFN Industries Inc.) 
TOTAL $ 

L 

NAME, 

ADDRESS 

CITY STATE ZIP 

Quantity discount: For 6 or more units, the total shipping and handling charge is $5.00. 

RE- 10W 
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cs e4:4 9New and Unusual 
Accessories 

NO MATTER WHAT OUR FIELDS OF EMPLOYMENT OR OUR HOBBIES 
may be, there will always be accessories available to simplify 
and expand the scope of our activities and to enable us to 
obtain more pleasure from them. Presently, this applies more 
to CB radio than to any other activity. There are a huge 
number of different types of devices and accessories available 
to the CB operator. To list all types and models of all devices 
and accessories that are possible additions to the basic 
transceiver /antenna combination would be impossible. 

Security 
Any means that can be used 

to protect a CB radio and 
antenna against malicious da- 
mage and theft are prime 
considerations for the CB 
operator. This includes alarms 
and locks, various quick - 
release devices for rapid re- 
moval of the transceiver and 
antenna from the car and also 
various devices that help con- 
ceal the fact that your car is 
CB equipped. 

A standard CB antenna is a 
sure tip to the rip -off artist that 
your car has a CB radio. 
Disguise or remove your an- 
tenna and you lessen the 
chance that your car will be a 
target for a thief. You can do 
this with one of the following 
devices: 

The Foiler converts your exist- 
ing antenna and trunk -lip mount 
so the antenna can be removed 
and stowed in the trunk in a 

matter of seconds. Mounts the 
antenna on the front edge or side 
lip of the trunk lid. $4.95. - 
SouthCom, Inc. 

Stowit is a unique antenna 
mount providing a quick and 

easy method of concealing a CB 
antenna in the trunk of a car. 
Applicable to either a trunk - 
mount or roof -mount antenna. 
One photo shows the antenna in 

We can in no way list all possible CB accessories in this 
magazine, so we have elected to present thumb -nail descrip- 
tions of unique and unusual devices and accessories that we 
feel will enable you to realize maximum performance, security 
against theft and more pleasure from CB operation. The items 
described here will give you an idea as to the types of 
accessories available. You may decide on an item shown or 
shop around for similar devices that may prove to be more 
applicable to your needs. 

from automatic car washes. 
The model M -450 is a quick - 

release kit that allows the whip 
to be removed from a base - 
loaded antenna for protection in 
car washes. A downward push 
and twist on the new knurled 
adapter releases the antenna's 

its normal position on the trunk 
lid and the other shows it folded 
to the underside of the trunk 
lid. -Holly Enterprises. 

Quick -release mounts, models 
M -450 and M -460, are two 
quick- release accessories that al- 
low fast, temporary removal of 
mobile CB antennas to prevent 
theft or damage. The model M- 
460 uses a combination lock on 
the antenna collar to discourage 
theft. The locking collar and 
base insert between the anten- 
na's coil and mount; permitting 
only the user to remove the 
loading coil and whip. The 
quick -release allows temporary 
disassembly to prevent damage 

whip from the base. Kit includes 
adapter. Allen wrench and whip 
trimming instructions. Model M- 
460, $16.95: model M -450. 
$4.25.- Antenna Specialists Co. 

Electric antenna, model CBE - 
10, is designed for fender mount- 
ing. With a flick of a switch. the 
antenna extends to its full length 
and turns on the radio automati- 

cally. Another flick of the switch 
and it disappears into the fender, 
turning off the radio. The CBE - 
10 (shown in the photograph) 
consists of approximately 31- 

inches of chrome -plated stain- 
less -steel telescoping mast with 
18 feet of coaxial cable. Retracts 
into the fender well to within 3 

inches of the mounting surface. 
The preferred location is in the 
left rear fender. Center loaded. 
SWR 1.3:1. $64.95. -Tenna 
Corp. 

Pro -Elec -Tele- Tenna, model 
VE- 027 -FR (not shown), at the 
flick of a switch extends to a 5- 
section stainless -steel 48 -inch an- 
tenna in 5 seconds. Impedance 
50 ohms. SWR 2.0:1. Supplied 
with RG -58/U and PL -259 con- 
nector and extension cables for 
either front or rear mounting. 
$89.50. -Valor Enterprises, Inc. 

Electric AM /FM /CB antenna, 
model EMA -100 (not shown), 
that disappears into the fender of 
a passenger car or light truck 
when not in use. It replaces the 
existing AM or AM /FM radio 
antenna or can be mounted inde- 
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A look at a few of the new and 
unusual CB accessories that you can 
add to the basic transceiver and antenna 

ROBERT F. SCOTT 
TECHNICAL EDITOR 

pendently in the front or rear 
fender of virtually any car or 
truck. The coil of this top- loaded 
antenna is connected directly to 
the output of the radio at all 
times; even when the coil is 

retracted into the fender. This 
precludes the possibility of dam- 
age to the transceiver if the mike 
is keyed into an open circuit of 
an antenna not fully extended or 
coupled. The SWR is 1.5:1 or 
better when fully extended and 
3.0:1 when fully retracted into 
the fender. Depth of space 
required in fender well is 19 

inches. Bandwidth is 26.5 to 27.5 
MHz. The EMA -l00 incorpo- 
rates a relay that can be 
connected to any convenient cir- 
cuit such as the CB radio to 
allow automatic extension when 
the radio is turned on and auto- 
matic retraction when the set is 

turned off. $69.95. -CPD Indus- 
tries, Inc. 

Low -Profile Anti -Rip -Off, 
model GPL -69. is an antenna 
tuner that permits the standard 
AM or AM /FM radio antenna 
to be used for CB as well. It 

mounts under the dash in a 

convenient location and has a 
directional coupler to facilitate 
tuning. Just key the mike and 
adjust the tuning controls for 
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maximum brightness in the 
green indicator and minimum 
intensity in the red indicator. If 
someone changes the height of 
your broadcast antenna. the red 
indicator lights so you'll know to 
check the antenna height. Or. if 
it is more convenient, to readjust 
the tuning controls for the new 
antenna height. 

The GPL -69 includes a TVI- 
suppression filter and a circuit 
that protects your radio and 
isolates it from the full CB power 
output if a critical component 
fails. With the GPL -69. the 

average car radio antenna gives 
performance roughly equivalent 
to a gutter -mount antenna. - 
Glatzer Industries Corp. 

Antenna converter, model 210 
(not shown). matches a CB trans- 
ceiver to a car's broadcast radio 
antenna. A tuning set -screw 
enables you to adjust the match- 
ing network for the lowest SWR. 
An indicator light provides as- 
surance of correct tuning. Mea- 
sures 3'h X 23/4 X 11b inches. - 
Lake Electronics, Inc. 

AM /FM /CB Antennas, mod- 
els M -267 and M -264. The M- 
267 installs easily in the space 
that AM or AM /FM antennas 
occupy on the cowl of a car. 
Center -loaded 46 -inch stainless - 
steel whip fits any existing 7 /K- 

inch to "/1 inch mounting hole. 

Coax phasing harness comes 
with all connectors attached. It 
permits an exact match to both 
radio systems. 

The model M -264 AM /FM/ 
CB Disguise Antenna (not 
shown) hides the fact that you 
have a CB radio in your car. 
Detachable 40 -inch stainless - 
steel whip looks like normal 
cowl- mounted AM /FM antenna. 
Fits 15/16 -inch mounting hole and 
includes adapter for mounting in 
holes up to l' á inches. Includes 
coupler that permits you to 
operate AM or AM /FM radio 
along with CB rig. -The Antenna 
Specialists 

If you plan a permanent or 
semi -permanent installation in 
your vehicle, protect it with the 
most secure and substantial 
mounting hardware you can 

find. If you decide on a slide 
mount, select one with a cylin- 
der -type lock. If you opt for the 
standard hanger brackets, 
consider the security offered 
by some models that come 
with a pair of cylinder locks 
instead of the two knurled 
thumb screws that fasten the 
bracket to the sides of the 
radio. 

Another means of providing 
maximum security along with 
ease of portability is the use of 
the new Brammall Barrels as 
part of the installation hard- 
ware. Mounting screws pass 
through the barrels or lock 
bodies -cylinders with a hole 
just large enough to pass the 
shank of the mounting screw 
at one end and threads to 
engage a cylinder lock at the 
other -into the dashboard or 
the sides of the CB radio case. 
Figures 1 and 2 show how 

LOCK WASHER 

Fig. 1 

BARREL 

SPACER 

SCREW 

CYLINDER 

Fig. 2 

Brammall Barrels are used. 
When fastening mounting 

brackets to the dash, the 
screw heads are made inac- 
cessible to plugs hammered 
into the threaded ends of the 
barrels as shown in Fig. 1. The 
CB set -or tape player or 
radio -is fastened to the han- 
ger bracket with ordinary 
mounting screws whose heads 
are protected by lock -in plugs 
as in Fig. 2. The plugs can be 
removed with keys to provide 
easy access to the mounting 
screws. The radio can then be 
removed from the vehicle for 
maximum security. 

The Brammall Barrel kit 
comes with all necessary hard- 
ware and a warning sticker to 
paste on the inside of one of 
the car's windows. The kit is 
$9.95. 

If you must leave your car 
for long periods in unattended 
parking lots, you are advised 
to protect your radio with a 

good alarm system or remove 
the set and take it with you. In 

any event, here are several 
items to consider: 

CB -Saver is a storage and 
travel nase for CB radios. It is a 
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tough. attractive, molded case 
with a foam cushion interior that 
can be custom fitted for most CB 
radios measuring up to 3 X 9 X 
12 inches.- Falcon Enterprises, 
Inc. 

CB -Porta- Protector is made in 
three sizes: the basic 12 X 7 X 
4 -inch model being the most 
popular. Body material. includ- 

ing the carrying strap. are 39- 
ounce expanded vinyl with cot- 
ton lining. -Andor Corp. 

The Nailer is a protective 
device for CB radios and CB 
antennas that is hooked up to the 
car's horn or an auxiliary alarm 
system. If a thief tries to remove 

'fiEMILEff 
ALARM SYSTEM 

MOIL MW Me, Ma 

001111111M 011160 

either the radio or antenna and 
breaks a ground wire or removes 
the PL -259 connector from the 
set, the alarm will automatically 
sound. The Nailer works off the 
car's 12 -volt battery and can be 
installed in a matter of minutes. 
$29.95. -Valor Enterprises 

Radio-Sentry CB Theft Alarm 
can guard two units such as the 
CB radio and a tape player. 
Tampering with or removing 
either device activates a solid - 
state sensor that sets off the 

alarm. Options include a siren 
and an expanded sensor that will 
operate as a vehicle burglar 
alarm in addition to providing 
CB protection. Basic Radio Sen- 
try is $13.95. siren $14.50, ex- 
panded anti -theft alarm $19.95. - 
Electronic Specialists 

Self- contained alarm system. 
model CR10 -33, for installations 

where no alarm is presently in 
operation. It emits a 100 -dB 
signal the instant that an unat- 
tended CB radio is touched. The 
unit operates on a 9 -volt tran- 
sistor battery and can be con- 
cealed under the dash. Installa- 
tion does not require a connec- 
tion to the car's electrical system. 
Comes with sensor tape and 
interconnecting wire. $29.95. - 
The Magitran Co. 

Convenience 
Any device that increases 

the versatility, efficiency and 
operating ease is a worthwhile 
addition to any CB installation. 
There are a number of new 
"convenience" accessories 
that you welcome as adjuncts 
to your station. Dollars to 
doughnuts; you'll select a few 
of these for your Christmas 
shopping list. 

Channel Monitor, model CM- 
2, operates in conjunction with 
the automobile radio and your 
CB transceiver. When a CB call 
is received, the car radio cuts out 
so the call can be heard. After a 
short delay, following the call, 
the car radio returns to normal 

operation. The 0M -2 is sensitive 
to both audio and RF so it will 
also silence when you transmit. 

It operates with any car radio 
that has an external speaker. and 
any CB. ham or marine radio 
that is equipped with an external 
speaker jack. Equipped with all 
necessary mounting hardware. 
installation instructions and de- 
tails on modifying equipment 
that does not have the necessary 
"plug -in- and -play" connections. 
$29.95. -EICO Electronic Instru- 
ment Co. 

Solid -state Killer switching 
system permits hands -free opera- 
tion of both the broadcast radio 
and CB transceiver in a car. 
When a CB call is received, the 

Killer immediately switches the 
cars speakers from the broadcast 
radio to the CB rig. The device is 
also actuated whenever the mike 
is keyed. A short time -delay on 
drop -out prevents switching back 
and forth between words and 
sentences. 

The Killer operates with al- 
most all types of two -way radio 
systems. monitor receivers. scan- 
ners. etc.. and will control most 
audio sources such as AM /FM 
radios. tape players, etc. Works 
on both mono and stereo audio 
systems. Installation does not 
require opening either radio. 
$39.95.- Rogers Electro- Matics, 
Inc. 

CB Boom Mike Headset, mod- 
el CB -88, features a noise - 
cancelling power microphone 
that delivers clear, crisp speech 
even in a moving vehicle where 
wind, traffic and engine noises 
normally interfere with the trans- 
mission. The mike has a varia- 
ble -gain amplifier and is 
mounted on a pivoting boom so 

that it can be close to the lips and 
moved aside when not in use. 
The push -to -talk switch has a 
clip for convenient attachment to 
a shirt or blouse. 

Can be used with either the 
right or left ear and, if desired. 
can be worn without the head- 
band. An adapter is furnished 
which allows the ear -piece to be 
clipped to the user's eyeglasses. 
Less than $70.00. -Telex Com- 
munications, Inc. 

Mobile headphone, model 
CR10 -2SMD, has a noise -can- 
celling boom mike with a remote 
push -to -talk button that mounts 
quickly on the turn -signal or 
gear -shift levers. The unit in- 
cludes a 500 -ohm microphone 
with an adjustable noise- cancell- 
ing feature. The headphone has 

a built -in automatic gain control 
that prevents ear "blasting" or 
overload from nearby trans- 
ceivers. $45.00. 

The model CB10 -2SVX 

(not shown) is similar to the 
CB10 -2SMD except that it in- 
cludes a VOX circuit that auto- 
matically keys the mike at the 
sound of the operator's voice - 
allowing completely hands -free 
operation. $100.00. -Superex 
Electronics Corp. 

CB Caddy is both an anti -theft 
device and a convenient mount- 
ing complete with a built -in fl- 
inch 8 -ohm speaker that rests on 
the transmission hump, floor or 
seat of nearly any vehicle. It is 
adjustable to fit various shapes 
of mounting surfaces. Made of 
high- impact molded ABS plastic, 

the Caddy adjusts to hold most 
CB radios up to 3 X 81/2 X 8'/ 
inches. Once the radio is 
clamped in place on the shock - 
resistant foam. only the 12 -volt 
DC and antenna connections are 
required for installation. Com- 
pact and light weight, the Caddy 
stores easily in the trunk or can 
be carried anywhere with the 
convenient retractable handle. - 
Falcon Enterprises, Inc. 

CB mounts, Ten -Two and 
Good Buddy, have all the fea- 
tures vital to safe and efficient 
operation of CB radios. Radios 
can be quickly and easily de- 
tached. There is nothing to 
unplug- antenna, power and 
speaker cables are wired through 
contacts in the mount. Controls 
and mike are easily reached and 
visible from the normal driving 
position. Each mount has a 
communications -type speaker 
that improves sound quality and 
filters out noise. Both mounts are 
positioned so sound is directed 
toward the driver and mount 
securely to the roof or transmis- 
sion hump. 

The Ten Two (shown) is made 
of textured '/g -inch ABS plastic 
with a matte finish that comple- 
ments the car's interior. It is 5'/- 
inches high. 63/s -inchs wide and 
9'!,- inches deep. The detachable 

mike -mount section is inverted 
when the Ten -Two is roof 
mounted. The transceiver is fas- 

www.americanradiohistory.com

www.americanradiohistory.com


tened to the mount through a 

slide connector. $29.95 with an- 
tenna connector and $24.95 with- 
out. 

The Good Buddy model (not 
shown) is made of heavy scuff - 
resistant wood -grain vinyl over 
3/s -inch particle board. Measures 
5'/4- inches high, 73/4- inches wide 
and 10- inches deep. $34.95 with 
antenna connector, $29.95 with - 
out.-Gamber- Johnson, Inc. 

CB mount, Port -A -Mount 302. 
is a completely portable flat - 
based mounting unit designed 
for use in cab -over trucks, vans 
and recreational vehicles and 
cars without transmission 
humps. Mounts without drilling. 
Velcro fasteners securely adhere 
to carpeted surfaces. Mating self - 
adhesive Velcro fasteners fur- 
nished for surfaces without car- 
peting. Tilted surface design per- 
mits ready access to controls and 
limits sound dispersion from the 
built -in auxiliary speaker. -SMA 
Products, Inc. 

Battery Check continuously 
monitors battery, charging sys- 
tem and electrical loads in vehi- 
cles equipped with 12 -volt elec- 
trical systems. Maximum CB- 
range and trouble -free operation 
requires that the car's battery 
and electrical system be in top- 
notch condition. The Battery 
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Check, with its expanded -scale 
meter with its red and green 
"status bands" provides high 
accuracy and easy reading. 
Checks the electrical system 
when cranking. with no load and 
when charging. $39.95 to $45.95. 
depending on model and finish. 

Flash -Cube CB transmitter 
monitor has LED's that form a 

light bar "meter" that glows as 
transmitter power is applied. The 

LED's flash to show modulation. 
Has a detachable mount and can 
he used mobile or base. $25.95 - 
Electronic Specialists. 

Regulated power -supply, model 
VRPS -6. is designed to give 
maximum performance from 
mobile CB radios when used at 

home or office. It has an output 
of 6.0 amperes. Comes complete 
with input power cord. switch, 
pilot light and operating instruc- 
tions. Power input 120 -VAC 60- 
Hz: output 13.8 VDC. -Valor 
Enterprises. 

CB power supply, model 
138A3. lets you operate a mobile 
CB transceiver, tape deck and 
other auto electronic devices 
from 117-VAC sources. The out- 
put is 13.8 -volts 3 -amps. The 

voltage regulation is such that 
no -load to full -load results in a 

change of only 0.05 volt. Typical 
ripple is 2 to 5 mV P -P. Output is 

short- circuit protected by current 
limiting. Current is limited to 3.5 

to 4 amps. $49.88 -E & G 
Research and Manufacturing, 
Inc. 

Power supply, model AD -112. 
is designed to power mobile CB 
transceivers and other mobile 
electronic devices. Equipped 

with lever -type on -off switch and 
LED power indicator. 5'/- inches 
wide. 3- inches high. 63/8- inches 
deep. -Sharp Electronics Corp. 

Antenna Matcher, model 
CBM -4. is an antenna matching 
device designed for the Citizens 

CB ANTENNA MATCHER 
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band. Most transceivers operate 
into 50 -ohm loads. delivering 
maximum power with minimum 
distortion and harmonic radia- 
tion. A mismatch between anten- 
na and transceiver occurs be- 
cause the antenna impedance 
varies widely with frequency and 
physical location. The Antenna 
Matcher assures that the trans- 
ceiver will be matched to the 
antenna at any time and on any 
channel with minimum har- 
monic radiation. Matches radio 
to antenna impedances of 35 to 
150 ohms. Fitted with SO -239 
connectors. 

The LP -7 low -pass filter is 

inserted between the output of 
the CB transceiver and the trans- 
mission line to attenuate the 

TVI- producing harmonics that 
are produced by many radios. 
The cutoff frequency is 30 MHz. 
Impedance is 50 ohms. Maxi- 
mum SWR is less than 1.2:1 at 
27 MHz. -Siltronix 

CB Receive Signal Preamp, 
model VRSC -115. is designed to 
provide a gain on weak received 
signals and attenute loud re- 
ceived signals to a desired level. 
It lets you receive weak signals 
with an additional gain of +15 
dB and lets you attenuate loud 

signals as much as -20 dB on all 
CB channels. Has bracket for 
under -dash mounting. Front 
panel includes GAIN /ATTENUATE 
control, power indicator light 
and transmit indicator light. 
$39.95 -Valor Enterprises, Inc. 

CB Range Controller, model 
CRC -I1. is designed as the an- 
swer to crowded CB channels in 
metropolitan areas and the need 
for close -range private commu- 
nications on CB. It independent- 
ly controls the receive range and 
the transmit range of your CB 
set. It is essentially an adjustable 
linear RF attenuator with a 

solid -state transmit /receive relay 
that insures full power output 

when you transmit. In the 
receive mode. signals can be 
attenuated by as much as 50 dB, 
eliminating much of the cross - 
modulation and bleed -over and 
reducing the effective noise lev- 
el. 

The GRC -11 has a privacy 
feature. When the mode switch is 

switched from NORMAL to PRI- 

VATE. both transmit and receive 
signals are attenuated approxi- 
mately 36 dB. This results in an 
effective range of approximately 
one -quarter mile. In this mode. 
you can have private. uninter- 
rupted conversations with a 

friend traveling along with your 
convoy.- Glazer Industries Corp. 

Mobile CB receive preamp, 
model LR -3, is a valuable ad- 
junct to any CB communications 
system. It provides 20 -dB voltage 
gain into 50 ohms. Connected in 
series between the antenna and 

the receiver input, the LR -3 

boosts received signals without 
in any way degrading the trans- 
mitted signal. A "sniffer" circuit 
senses the presence of trans- 
mitted RF signals and automati- 
cally causes the transmitted sig- 
nal to bypass the receive pream- 
plifier and be fed directly to the 
antenna. 

Intended for negative -ground 
systems. the LR -3 operates from 
12 -volts DC so it is easily inte- 
grated into any mobile CB instal- 
lation. -EICO Electronic Instru- 
ment Co. 

RF preamplifier, model 3000. is 

a small "put it anywhere" device 
that brings in those weak signals. 

Typical gain is 25 -dB with only 
1.5 -dB noise gain. Bandwidth is 

2 MHz. Features dual MOSFET 
design, polarity protection and 
measures only I` /r X 37/, X 2 

inches. -Digital Sports Systems 
Signal Hunter, model 1043, is a 

direction- finding antenna that 
tracks any signal without trian- 
gulation. Mounts on car in 
seconds for simple. fool -proof 
operation. In emergencies, find 
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lost or stranded motorists or 
boats in distress, day or night. 
Also useful in tracking down the 
source of interference from neon 
signs. leaky power -line insulators 

and electrical machinery. Also 
useful to CB self -policing groups 
who want to locate illegal CB 
operators. 

The 1094 portable CB antenna 
is a center -loaded antenna you 
can use at a base or other indoor 
installation where it is inconve- 

nient to mount a regular outdoor 
antenna. This compact antenna 
simplifies carrying your mobile 
indoors to operate as a base. 

Co-Phase Antenna Matcher, 
model 1098, tunes dual CB- 
antennas for lowest SWR with- 
out special harness. Length of 
cable from antennas to matcher 
is not critical. Correct co -phase 

matching and low SWR contrib- 
ute to more uniform coverage 
and increased antenna gain. 

Twin -rig Transceiver Coupler, 
model 1075, is a line -splitter and 

coupler that lets you hook up 
your main transceiver and a 
spare rig or receiver and work 
both off the same antenna. 
Impedance 50 ohms. frequency 
11 to 65 MHz; insertion loss less 
than 0.5 dB. -Gold Line 

Tools and test 
instruments 

Installation aids and the 
proper tools are essential to a 
simple, attractive and efficient 
CB installation. Test instru- 
ments are vital when adjusting 
the transmitter and antenna 
for most efficient operation. 

A field- strength meter is 
useful when tuning the anten- 
na /transmitter combination 
for maximum signal output 
during the initial installation. 
Subsequently, it can be used 
to keep a constant check on 
transmitter performance. 

Similarly, a SWR bridge or 
SWR meter is used to measure 
the degree of match between 
the transceiver and antenna 
and is a useful guide when 
positioning the antenna on the 
car and tuning it for best 
performance on the favorite 
channels. 

The power- output meter or 
wattmeter is connected to the 
transmitter output as it feeds 
an antenna or dummy load. It 
reads the power leaving the 
transmitter but does not indi- 
cate possible losses due to 
transmission -line attenuation 
to a high SWR. 

Precision test console, Defen- 
der TS -1, provides for a constant 
control of SWR and a constant 

check on power output and 
modulation. Includes an antenna 
tuner or matcher, and a switch to 
select either one of two anten- 
nas.- Shakespeare Co. 

Long terminal stud, type 98- 
500, fits all standard side - 
terminal auto batteries and re- 
placement cables. The extended 
length provides for easier 

DIRECTORY OF MANUFACTURERS 
Antenna Specialists Co. 
12435 Euclid Ave. 
Cleveland, OH 44106 

Audnor Corp. 
245 Old Meramac Station Road 
Manchester, MO 63011 

Brammall, Inc. 
PO Box 208 
Angola, IN 46703 

CPD Industries, Inc. 
2100 E. Wilshire Ave. 
Santa Ana, CA 92705 

Digital Sports Systems 
PO Box 337 
West Liberty, IA 52776 

EICO Electronic Instrument Co. 
283 Malta St. 
Brooklyn, NY 11207 

Electronic Specialists, Inc. 
PO Box 122 
Natick, MA 01760 

Falcon Enterprises, Inc. 
3960 S. Marginal Road 
Cleveland, OH 44114 

Gamber- Johnson Inc. 
801 Francis St. 
Stevens Point, WI 54481 

Glatzer Industries Corp. 
268 Huguenot St. 
New Rochelle, NY 10801 

Gold Line 
25 Van Zant St. 
E. Norwalk, CT 06855 

Holly Enterprises 
PO Box 486 
Addison, TX 75001 

Kris Inc. 
Pioneer Road 
Cedarburg, WI 53012 

Lake Electronics Inc. 
1135 Greenridge Road 
Buffalo Grove, IL 60090 

The Magitran Co. 
311 E. Park St. 
Moonachie, NJ 07074 

Rogers Electro- Matics, Inc. 
PO Box 186 
Syracuse, IN 46567 

Shakespeare Co. 
PO Box 246 
Columbia, SC 29202 

Sharp Electronics Corp. 
PO Box 588 
Paramus, NJ 07652 

Siltronix -Cubic Corp. 
269 Airport Road 
Oceanside, CA 92054 

SMA Products, Inc. 
PO Box 152 
Springfield, IL 62705 

SouthCom, Inc. 
PO Box 11212 
Ft. Worth, TX 76109 

Superex Electronics Corp. 
151 Ludlow St. 
Yonkers, NY 10705 

Telex Communications, Inc. 
9600 Aldrich Ave. South 
Minneapolis, MN 55420 

Tenna Corp. 
19201 Cranwood Parkway 
Cleveland, OH 44128 

Valor Enterprises, Inc. 
185 W. Hamilton St. 
West Milton, OH 45383 

booster -cable hook -ups and sim- 
plifies auxiliary power take -offs 
for accessories and tune -up ac- 

cessories. Fits all GM cars from 
1969 to date. - Falcon Enter- 
prises, Inc. 

Crimper, model 1100, for PL- 
259 connectors makes a no- 
solder connection that can with- 
stand a 40 -lb pull on the connec- 
tor. With it. you can avoid taking 
a soldering iron to unusual 

places such as to the top of a 
tower or on a rooftop. 

Ground -strap kit, model 1095 
(not shown), helps eliminate stat- 
ic caused by poor ground con- 
nections between engine and 
frame, body and frame, hood or 
deck and frame and other areas 
where a good metal -to -metal 
contact must be maintained. - 
Gold Line. 

Coax switch, model 418 -502, is 
an accessory for the operator 
using multiple antennas of multi- 
ple transceivers. The switch has 
three switch positions plus a I0- 
watt dummy load in the fourth 

position. All input and output 
connectors are on the rear panel 
to facilitate a neat base or mobile 
installation. 31/2 X 81/4 X fl- 
inches. $12.95. -Kris Inc. R -E 
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PART I. An in -depth look at 
digital multimeters -how they 
work, their specifications 
and applications 

all 
about 
digital 
multimeters 
THE CONCEPT OF THE DIGITAL VOLTMETER HAS 

been around for some time. Nonlinear 
Systems introduced the first digital voltmeter 
in the early 1950's. This unit would measure 
only DC voltages, used a combination of 
vacuum tubes and relays. was not exactly 
portable, and cost thousands of dollars. But it 
was a start. From that point to the mid 60's 
the instrument remained the laboratory 
digital voltmeter. Major changes were made 
in the accuracy, type of conversion (analog to 
digital) and resolution. Circuit components 
changed from vacuum tubes to discrete solid - 
state and then to integrated circuits. 

The first units barely classified as portable 
and cost nearly one thousand dollars. But the 
advances were rapid. The DMM as we know 
it today was brought to the market in the 
early 70's. To date there has been a great race 
to see who could build the lowest -cost, most 
accurate, highest -volume instrument. The 
result is hundreds of thousands of these 
instruments for many applications -for the 
user, a real dream come true. 

Theory of digital instruments 
The vast majority of DMM's are of one 

type of analog -to- digital conversion: dual - 
slope. Other types have been used to 
construct digital voltmeters. The single -slope 
converter is used in very-low -cost instru- 
ments. Although not too common today, it 
does have some special characteristics that 
make it interesting, and numerous instru- 
ments in the field employ this technique. 

The single -slope converter 
The fundamental concept of the single- 

* Manager Design Engineering, Heath Co., 
Benton Harbor, MI 

slope converter is simple. It is to convert an 
unknown voltage to time. Time is chosen 
because simple digital counting circuits and 
an oscillator of known frequency may be 
used to display this time in a digital format. 
To make the single -slope converter work, it is 

necessary not only to convert the unknown 
voltage into time, but to do it linearly. 

To convert voltage to time is relatively 
easy. If a voltage is used to charge a capacitor 
through a resistor, the voltage across the 
capacitor increases in time and approaches 
the charging voltage. The time required for 
the voltage across the capacitor to reach a 
particular value depends on the value of the 
voltage source, the capacitance and the resis- 
tance. Unfortunately, this charging rate is not 
linear but exponential. 

A capacitor may be charged linearly, 
however. if a constant -current source is used 
instead of the more common constant voltage 
with a series resistance. Figure I shows three 
curves of voltage across a capacitor versus 
time. Figure 1 -a shows the familiar exponen- 
tial charge obtained from a constant -voltage 
source with a series resistance. Figure l -b 
shows the linear charge obtained from a 
constant -current source. Figure l -c shows a 

capacitor being discharged from some initial 
voltage by a constant -current source (source 
of negative current as the current flows 
out). 

Figure 2 is a block diagram of a simple 
single -slope converter. The voltage (E) 
across the capacitor generated by charging 
the capacitor from the constant -current 
source, and the unknown voltage (E,) are 
applied to separate inputs of a voltage 
comparator. The voltage comparator con- 
verts analog information on its input to a 

CHARLES M. GILMORE* 

digital signal on its output. If the voltage at 
the + input of the comparator is greater than 
the voltage at the - input, the output will be 
a logic I. But if the voltage on the + input is 
less than the voltage on the - input, the 
output will be a logic 0. The output of the 
comparator is connected to one input of a 

gate, the other input is connected to an 
oscillator of known frequency. When the 
output of the comparator is a logic 1 and 
switch S2 is at a logic I, the oscillator signal 
passes from the gate to the counting circuits; 
if the output of the comparator is logic 0 or 
switch S2 is logic 0, no signal is passed to the 
counters. 

Initial conditions of operation require the 
counters to be reset to zero, SI closed, S2 at 
logic 0, (keeping the charge on the capacitor 
at zero and blocking any oscillator signal 
from passing through the gate), and that an 
unknown voltage be placed on the - input 
of the comparator. 

The measurement cycle is initiated by 
simultaneously opening S 1 and switching S2 
to logic I. When S2 is switched to logic 1, 

both control inputs of the gate become logic 
1, as the unknown voltage at the + input of 
the comparator is greater than the initial 
voltage across the capacitor. With both the 
control inputs at logic 1, the oscillator signal 
passes to the counters, which begin to 
accumulate counts. Simultaneously, the volt- 
age across the capacitor begins to rise as 
there is no longer a short across it. After some 
length of time has passed, the linearly rising 
voltage across the capacitor becomes equal to 
the unknown voltage at the + input of the 
comparator. An instant after these voltages 
become equal. the voltage at the + input is 
less than the voltage at the - input. The 
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output voltage of the comparator therefore 
switches from a logic 1 to a logic O. This 
change on the output of the comparator 
causes the oscillator signal to stop flowing 
through the gate to the counters. Closing the 
gate terminates the measurement. 

The counts now accumulated in the 
counter represent the time the gate was open, 
which is directly and linearly proportional to 
the unknown voltage. Therefore, the counts 
in the counter represent the unknown 
voltage. The final step is to either modify the 

T 

I 
T 

Ec 

unknown voltage, especially as the voltage on 
the capacitor approaches the unknown 
voltage. Like any charge -type converter, the 
accuracy of the converter depends on the 
linearity of the capacitor's charge rate. The 
linearity requirement necessitates a good 
capacitor and a printed -circuit board layout 
free from high- resistance leakage paths. 
Glass epoxy printed -circuit boards are usual- 
ly chosen for this reason. 

Even with the aforementioned and other 
faults, the single -slope converter has been 

. 
T T 

Ec 

CONSTANT 
CURRENT 
SOURCE 

a b 

171 

c 

CONSTANT EI CURRENT 

T 
SOURCE 

FIG. 1- VOLTAGE RISE VERSUS TIME ACROSS A CHARGING CAPACITOR. a- Exponential rise 
across a capacitor charged from a constant -voltage source through a series resistance; b- Linear 
rise across capacitor charged from a constant -current source; c- decreasing voltage across a 
capacitor discharged by a constant -current source. 
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COUNTING, STORAGE 
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FIG. 2- SINGLE -SLOPE ANALOG -TO- DIGITAL (A /D) CONVERTER. The linearly Increasing voltage 
on E, is compared to the unknown voltage E, by the comparator, which permits signals from the 
oscillator to be counted during the time required for Ec to charge to the voltage of E,. This time, which 
is directly proportional to E is displayed on the 2 or 4 -digit display. 

charge rate of the constant current source. or 
to adjust the oscillator frequency so the 
accumulated value in the counter is not only 
proportional to the unknown voltage. but 
also so a voltage of 1.000 produces exactly 
1.000 counts. 

There are, of course. limits to such a simple 
converter. First it measures only voltages of a 
single polarity. Second. circuitry must be 
added to detect input voltages greater than 
the maximum charging voltage of the capaci- 
tor. This is known as an overrange condi- 
tion. 

Long -term errors tend to creep into the 
single -slope converter. First, it is susceptible 
to oscillator frquency drift. Second. it is 
susceptible to drifts in the value of the output 
current of the constant- current source. Third. 
accuracy depends on the stability of the 
capacitor. Fourth. accuracy depends on the 
stability of the differential voltage required to 
trip the comparator. Fifth, the converter is 
highly susceptible to any noise on the 

used to produce a number of satisfactory 
low -cost DMM's. The simplicity of the circuit 
makes it very appealing. 

The dual -slope converter 
The need for improved accuracy, espe- 

+EREF 

-awl) S1 
R 

-Ex 

C 

INTEGRATOR 

cially long -term accuracy, forced develop- 
ment .of an improved converter. It uses the 
linear charge concept of the single -slope type, 
but adds improvements to make the long- 
term stability of the converter independent of 
the many variables plaguing the single -slope 
design. 

The dual -slope converter also uses a capac- 
itor charged by a constant -current source to 
provide a voltage /time conversion. The dual - 
slope differs from the single -slope converter 
in that extensive effort has been made to 
reduce the accuracy and stability require- 
ments placed on components and subsections 
of the single -slope converter. The result is a 
converter that maintains high accuracy 
(usually in the 0.5 to 0.017 region) over 
extended periods of time. variations in 
temperature. and with high input noise. The 
design also uses low -cost components. 

The dual -slope converter, as its name 
implies. does not charge or integrate in only 
one direction. but charges the capacitor and 
then discharges it during a measurement 
cycle. This charge /discharge cycle tends to 
eliminate one of the major problems of the 
single -slope converter, long -term inaccuracies 
brought about by the slow drift of the 
components in the charging circuit. 

In Fig. 3. a block diagram of an elementary 
dual -slope converter and its important wave- 
forms. these major subsections can be identi- 
fied: 

An operational amplifier connected as 
an integrator. When a negative volt- 
age is applied to resistor R, the voltage 
at the output of the operational 
amplifier (and thus across the capaci- 
tor) rises linearly in time. In effect. the 
capacitor is being charged by a 

constant -current source. 
A switch (SI) that connects the inte- 
grator input to either the unknown 
voltage (E,) or to... . 

a reference voltage (EK, F ). This switch 
is controlled by the converter circuit- 
ry. 
A comparator, connected to the output 
of the integrator. that has a reference 
voltage (usually zero volts) connected 
to its other input. 
A gate, connected to the comparator 
output, 
an oscillator and counter circuit 
identical to those in the single -slope 
converter. and... . 

an overrange circuit connected to 
operate the input selector switch 
(SI). 

To operate. the counters initially must be 
reset to all zero's and the input switch must be 
in the E, position. The output voltage of the 
integrator will initially be at a somewhat 

OSCILLATOR 

- COMPARATOR 

COUNTING, STORAGE 
DECODING, AND 
DISPLAY LOGIC 

OVER - 
RANGE 

CIRCUITS 

FIG. 3- DUAL -SLOPE A/D CONVERTER, SIMPLIFIED DIAGRAM. Switch S1 is a high -speed analog 
switch actuated by the first overrange of the counting circuits. The first overrange is not 
displayed. 
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negative value from the previous conversion. 
See Fig. 4 for waveform diagrams. This 
negative output causes the comparator to 
have a logic 0 output, keeping the oscillator 
signal from the counter circuits. As soon as 
an unknown negative voltage is applied to 
the converter input at E,, the integrator 

10V 

INTEGRATOR 
OUTPUT 

VOLTAGE 

0V 

TO Ti 

COMPARATOR 
OUTPUT "0"-1 

13 14 

OSCIOUTPUTmom tunfin+t+ t+uuuo+m 

OUTPUT 

COUNTER OVERRANGES 

OVER- "1" FIRST TIME 

RANGE 
FLIP -FLOP "0" SECOND 

OVER RANGE 

INPUT *EREF 
SWITCH 

CONNECTION Ex 

FIG. 4- TIMING DIAGRAM FOR DUAL -SLOPE 
CONVERTER, operated with input voltage E, 
equal to reference voltage EREF. Charge and 
discharge times are equal (T1 to T2 T2 to T3). 
Thus, counts accumulated in a discharge cycle 
are identical to those that established the time 
of the charge cycle. 

begins to charge. Voltage at the integrator 
output increases in a positive direction during 
the time T to T,. At TI, the output voltage of 
the integrator passes through zero. The 
comparator detects this change; the compa- 
rator output stage changes to a logic 1, 

permitting the counter circuits to begin 
accumulating counts from the oscillator. The 
integrator continues to increase its output 
voltage until the switch is moved from the E, 
position to the ERI F position at T,. The switch 
is actuated by the first overrange of the 
counters. In other words, the time the inte- 
grator is allowed to charge after the output 
passes through zero volts (TI to T2) is the time 
required to completely fill the counters 
once. 

The output voltage of the integrator at the 
time the counters overrange is determined by 
a number of factors. First, by the value of R 
and C (Fig. 3). These are fixed, or at least 
presumed to be constant for the entire 
conversion cycle. Second, by the time 
allowed for integration, or in other words, the 
time required for the oscillator to fill up the 
counter circuits and overrange them. (The 
frequency of the oscillator is also presumed 
to be stable for at least the duration of the 
conversion Cycle.) Third, by the value of the 
unknown voltage. 

Once the switch has been connected to the 
reference voltage, the output voltage of the 
integrator begins to decrease. The rate of 
decrease is determined by the value of resist- 
ance (R) and capacitance (C) of the inte- 
grator and ERLI. The reference voltage is a 
very closely held value in the dual -slope 
converter; both its short-term and long -term 
stabilities must be good. 

After enough time has passed, the output 
voltage of the integrator passes through zero 

at T, and continues to a negative value. 
When the output voltage of the integrator 
passes through zero at T3, the comparator 
detects this condition and disconnects the 
oscillator signal from the counting circuits. 
The status of the digital counters at this time 
reveals a count directly proportional to the 
ratio of the input voltage to the reference 
voltage. For example, if the reference voltage 
had been exactly equal to the unknown 
voltage, the counter just overranges for a 
second time at the instant the comparator 
shuts off the oscillator signal. If, however, the 
unknown voltage has been less than the 
reference voltage, a count less than the full 
value of the counters remains. 

Suppose the reference voltage is one volt, 
the oscillator frequency is one kilohertz, and 
the counter has three decades. For the first 
situation, presume a I -volt signal at the 
unknown terminal (see Fig. 4). Between 
times T, and T2, one second of time passes, as 
one thousand pulses from the oscillator are 
required to overrange the three -decade 
counter. At overrange, presume the inte- 
grator to have charged to 10 volts. If one 
second was required to charge the capacitor 
to 10 volts by a 1 -volt signal, then one second 
additional will be required to discharge the 
capacitor to zero volts with another 1 -volt 
signal. The counters will start time T, at 000, 
be 1,000 at T, and 2,000 at T. However, the 
first overrange will not be displayed and the 
2,000 count will be displayed as 1,000, or one 
volt. 

If the unknown signal was 0.5 volt. correc- 
tions to the above example would have to be 
made (see Fig. 5). The output voltage of the 
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FIG. 5- TIMING DIAGRAMS for the dual -slope 
converter with input voltage Ex half the refer- 
ence voltage EREF. Large reference voltage 
makes discharge rate faster than charge rate 
caused by the smaller input voltage. This allows 
the counters to fill to only half the number of 
counts that established the time of the charge 
cycle. 

integrator at the end of the first second would 
be only 5 volts, not 10 volts, as the source was 
only one -half as great. Discharge, however, is 
at the rate of 10 volts per second, but only 5 

volts must be discharged, so only 500 milli- 
seconds of discharge time is required. The 
sequence of the counters would be: 000 at TI, 
1000 at T2, and 1500 at T3. As the first 

overrange is not displayed. the displayed 
count would be 500, or 0.500 volt. 

If the charging and discharging rate of the 
integrator are linear (and this is a funda- 
mental requirement). the relationship 
described above will hold true for any ratio 
of unknown to reference voltage. 

Single and dual slope compared 
Examining the mathematical relationships 

derived in Fig. 6, especially the relationship 

THE MATHEMATICS OF DUAL SLOPE 
CONVERSION 

THE OUTPUT VOLTAGE OF THE INTEGRATOR IS 
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16 -7) 

FIG. 6 -DUAL SLOPE CONVERSION MATHE- 
MATICS, showing the ratios developed to make 
the converter independent of long -term varia - 
lions of integrator resistance and capacitance, 
oscillator frequency, and changes in the 
comparator. 

of equation 6 -6, while reading the following 
paragraphs, one can see how the dual -slope 
converter easily eliminates dependence on 
many of the tightly controlled parameters of 
the single -slope converter. 

In the single -slope converter, conversion 
accuracy depends on the long -term accuracy 
of the voltage to time conversion of the 
integrator and thus on the stability of R and 
C. In the dual -slope converter, the require- 
ment is that the resistance -capacitance (R -C) 
product of the integrator be constant for any 
one conversion cycle. That is, the ramp up R- 
C product and the ramp down R -C product 
must be identical. There is no requirement 
that the R -C product of one conversion cycle 
and the R -C product of another conversion 
cycle be identical. 

In the single -slope converter, long -term 
stability of the oscillator is a requirement. In 
the dual -slope converter, the oscillator must 
be stable for the length of one conversion 
cycle Again, stability from conversion to 
conversion is not important to the funda- 
mental accuracy of the converter. The dual - 
slope converter only ratios the up time to the 
down time. Therefore, an oscillator 5 percent 
high in frequency simply shortens both the 
up ramp and the down ramp by 5 percent, 
leaving no net error. 

The single -slope converter requires stabili- 
ty of the comparator trip point. If the differ- 
ential voltage between the two comparator 

continued on page 92 
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Build an Automatic 
Telephone 

LARRY E. WILSON AND TIM 
FUNDERBURK 

Convert an ordinary calculator into an automatic telephone dialer. If the 
calculator has a memory, you can store a telephone number as well. 
And when not dialing, the unit can be used as an ordinary calculator 

TOUCH -TONE® DIALING IS GREAT! DIAL A 

zero just as quickly as dialing a one - 
and you don't have to watch all those 
holes go by! What's that -your tele- 
phone office doesn't offer Touch 
Tone ®? Well, cheer up -build this dial 
converter and go Touch Tone® two 
better: the number you are dialing is 
displayed by an LED read -out, and you 
can use the converter as a calculator 
when it isn't dialing. 

The dial converter accepts and dis- 
plays a keyboard- entered telephone 
number (up to 8 digits). On command, 
this number is converted digit by digit 
(most significant digit first) into corre- 
sponding dial pulses, thus dialing a 
number. Dialing can be repeated by 
retaining the number in memory and 
pressing the DIAL switch again. The 
system is based on an IC that can be 
used as a calculator when not dialing. 
All telephone interfacing is with high - 
isolation relays to avoid any telephone 
network damage from stray voltages 
due to failures. 

Operation 
The converter is based on a calculator 

using the National Semiconductor 
MM5738 calculator IC and DM8864 
digit driver. Twenty -two connections are 
made to the calculator; one for each of 
the 8 digits and two for each of the 
segments. Calculator operation is not 
affected. 

A telephone number is entered as it 
appears in the book -most significant 
digit first. The number is displayed on 
the 8 -digit LED read -out. The telephone 
receiver is taken "off hook" and the 
DIAL button is pressed. 

The DIAL button loads a one into the 
first position of digit register IC12 (Fig. 
1) at the same time overflow register 
IC11 -a is cleared. Dial pulse oscillator 
IC7 -c and IC9 -d is enabled and begins 
to output 10 -12 -Hz pulses. Dial relay 
RY1 opens and closes the telephone 
circuit at this rate and commences "dial- 
ing" a digit. Counter IC IO accepts these 
pulses and synchronously decodes them 
to 7- segment format. The segment 
outputs from the calculator chip and 
from IC 12 are compared in exclusive - 
OR gates IC3 and IC4 for coincidence. 
When all segment outputs agree, all 
exclusive -OR outputs are "zeros" and 

are inverted and applied to the input of 
IC 13 -c. Gates IC 1 and IC2 serve to 
demultiplex the read -out information. 

In the calculator, the read -out is 
multiplexed by having common seg- 
ment -lines for all digits and presenting 
segment information for each digit in 
turn as the digits are sequentially 
enabled by the digit drivers. This is 
done very rapidly so the human eye 
cannot register the change and the eye 
sees a continuous display. Gates IC 1 

and IC2 serve to select a single digit 
regardless of the scanning. The output 
of the exclusive -OR gates may register 
coincidence several times as the digits 
are scanned; however, AND'ing the 
outputs of the digit gates and the exclu - 
sive-OR gates insures that only the digit 
selected by the shift register is detected. 
When the output of both the segment 
coincidence gates and the selected digit 
gate are at a logical -1 level, the dial 
pulser is stopped, IC 10 is reset, and an 
interdigit pause is activated. The inter - 
digit pause serves to identify the end of 
a digit to the telephone central office. 

Since the number of pulses dialed 
corresponds to the number displayed on 
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DIAL CONVERTER. Connections marked 
d1, s1, etc., are connections to the calculator (see Fig. 2). 

the readout, we have just "dialed" the 
first number. At the end of the interdigit 
pause, the digit register is advanced, the 
next most significant digit is selected, 
and the dial pulser is again enabled. 

This process continues until the least 
significant digit has been dialed. The 
"one" that was shifted across the digit 
register falls into the overflow register, 
disabling the dial pulser and hence the 
entire system. The telephone number 
you selected has now been dialed. 

Special considerations 
Dialing a zero: When the number to 

be dialed is a zero we have complica- 
tions, since in seven- segment language a 
zero is O. and in dial language a zero is 

10. Thus we have to inhibit the coinci- 
dence gates on the initial zero. Initially. 
ICI 1-b is reset and the Q output (at a 
logic -1 level) prevents the coincidence 
gates from switching. As soon as IC 10 

goes from zero to one. ICI 1 -b is clocked 
to a one via gates IC8 -a and IC8 -b 
(which detect the presence of a zero in 
the segment output of IC 10) removing 
the inhibit from coincidence gates. The 
next time ICIO reaches zero. the normal 

NOTE: 

DI-D22 ARE 1N914 
1C1,1C2,IC7-CD4011 
IC3, IC4-CD430 
IC5,106,1C8, IC9, IC13-004001 
IC10-004026 
ICI 1-004013 
IC12-004015 

end -of -digit is signalled and since IC 10 

has only stepped 10 times. a ten was 
"dialed." 

Skipping blank digits. Whenever 
less than 8 digits are entered in the 
calculator display (which will be most of 
the time). we must somehow tell the 
digit register to advance until a valid 
digit is present. Otherwise the counter 
and calculator segments would never 
agree and the dial pulser would dial 
forever. 

Blank detector gates IC6 -c and IC7 -b 
sample segments that are always lighted 
as long as a number is displayed. The 
absence of both segments is interpreted 
as a blank. This output is AND'ed with 
the digit gates and clocks IC12 to the 
next digit position. This process repeats 
very rapidly until a non -blank digit 
position is found and dialing proceeds 
normally. This skip effect occurs so 
rapidly that the dial relay never has a 
chance to operate! 

Resistor R4 and capacitor C2 filter 
out the very narrow pulses that occur in 
the calculator during the blanking 
period between each digit. Diode D I8 

"POP 
STOP" 
RELAY 

PARTS LIST 
All resistors 1/2 -watt, 10 %, unless noted 
R1, R2, R3- 100,000 ohms 
R4, R6, R7, R9, R11- 10,000 ohms 
R5 -2.2 megohms 
R8- 220,000 ohms 
R10, R12- 470,000 ohms 
R13, R14 -560 ohms 
R15 to R21- 22,000 ohms 
Cl, C3 -0.1 µF, 25 volt, ceramic 
C2 -.01 µF, 25 volt ceramic 
C4 -1 µF, 35 volt electrolytic 
C5 -470 µF, 16 volt electrolytic 
C6, C8 -10 µF, 16 volt electrolytic 
C7 -.022 reF, 25 volt ceramic 
D1- 022 -lN914 
IC1, IC2, IC7- CD4011 Quad 2 -input 

NAND gate 
IC3, IC4- CD4030 Quad exclusive -OR 

gate 
IC5, IC6, IC8, IC9, IC13- CD4001 Quad 

2 -input NOR gate 
IC10- CD4026 decade counter with 

decoded 7- segment outputs 
IC11- CD4013 Dual type -D flip -flop 
IC12- CD4015 Dual 4 -bit shift register 
Q1 to Q8- MPS6514, 2N3565 
Q9- 2N3638 
RY1, RY2 -Sigma 65F, 9 volts DC, PC 

mount 
S1, S2 -SPST Momentary pushbutton 

switches 
Calculator -Any type using MM5738 

calculator IC. 
Misc- Chassis, ribbon cable, spacers, 

LED indicator. 
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IC 
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24 
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dB 
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DM8864 
OIGIT 
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IC 

d7 d6 I 

...PIN 12, IC2-d 

...PIN 8, IC2t 
...PIN 5,IC2-b 

...PIN 2, IC2-a 

...PIN 13, ICI-d 
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d5 -1d4 d3 d2 dl 

II9Ib 
eI le 

I I I I I I 

I I I I 11 
DISPLAY IC 

CALCULATOR 

BREAK TRACES HERE! 

ITYP 7 PLACES) 

NOTE. 01.07 ARE 

MSP6514 
OR 

2N3565 

o.17.111.000refRIER 

inhibits the blank detector when a digit - 
1 is selected. (The calculator scans digits 
from right to left but the dial converter 
reads out from just the opposite direc- 
tion.) When we get to the last digit - 
calculator first digit -the end -of -word 
blanking pulse combines with the selec- 
tion of digit one and immediately clocks 
IC 12 into overflow. Since there never 
can be a blank in digit one position -the 
cleared calculator always displays a 
zero -it is safe to allow the pulser to 
always operate in this position. 

Calculator converter interface 
For the calclilator to display a 

segment, the segment driver in the 
calculator chip raises the anodes of all 

05 06 

Se PIN 1,2 SI PIN 5,6 
IC6-a IC6-b i IC6t 

07 

Sg PIN 8, 9 

R19 020 R21 
22K 22K 22K 22K 22K 22K 22K 

o +V 

FIG. 2 -BLOCK DIAGRAM OF CALCULATOR, showing interface with the Dial Converter. 

FIG. 3 (left)- PRINTED CIR- 
CUIT pattern for Board -A 
shown half -size. 

FIG. 4 (right)- PRINTED CIR- 
CUIT pattern for Board -B 
shown half -size. 

v 
f10 

.o:.00 

Q 

(it 

-1117 ,.-1. 
rrr I A 

- ' a 
the selected segments toward VL)1); the 
selected digit driver pulls the cathodes 
of all of the segments toward ground 
and current flows through the selected 
segment, causing it to light. 

To interface with the calculator chip 
we have to obtain both digit and 
segment information. Digit interfacing 
is OK; the levels are compatible with 
CMOS thresholds. The segments, how- 
ever, show very little usable voltage 
change from on to off. There is of 
course plenty of current change. Tran- 
sistors QI-Q7 (Fig. 2) translate the 
current change to a voltage change. 

"Pop" elimination 
In your telephone, the dial shunts the 

handset during pulsing to eliminate an 
annoying "pop" with each dial pulse. As 
we have the handset "off the hook" we 
need to simulate this consideration. The 
"pop stop" circuit -capacitor C4 is 
charged rapidly from the dial pulser and 
discharges only through RIO. As long as 
the voltage on C4 is above IC9 -c's thres- 
hold, relay RY2 will be operated. RY2's 
contacts remove the telephone from the 
line and replace it with approximately 
600 ohms of resistance. This makes the 
central office think there is a phone 
across the line. It also gives us an indi- 
cation that the converter is dialing, as 
part of the 600 -ohm load is composed of 
an LED indicator. The level at IC9 -c 
input will slowly decay after the last dial 
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013 
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IC12 C10 
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\ 

D 1-*--- 
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t010 

010 
PIN 12 

09 IC10 
PIN 10 
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08--ft- IC2 -'N0R04 
d0 

. 

PIN R1- !i y ` i2 ;12 
I 1 PIN 10 

IC12 
PIN 13 

FIG. 5- COMPONENT LAYOUT of Board A. 

pulse is received until finally RY2 will 
transfer and put the phone across the 
line, allowing normal conversation. The 
LED remains on as long as the 
converter is dialing. 

Construction 
Two printed- circuit boards are re- 

quired to build the dial converter. 
Circuit board patterns for the single - 
sided boards are shown in Figs. 3 and 4. 

The circuit board method is the best 
approach but perf board can also be 
used. Component placement is illus- 
trated in Figs. 5 and 6. The two boards 
are joined with half -inch threaded spac- 
ers. 

Interboard wiring is best performed 
with ribbon cable but any No. 24 or 26 
wire will do. Connections to the calcula- 
tor are best made with very small wire 
such as the No. 36 used with a wiring 
pencil. Solder each wire directly to the 
chip pads to avoid lifting the foil on the 
calculator board. Use a small tip on 
your soldering iron. 

The segment lines must be broken to 
insert the level translating transistors 
Ql -Q7. Use a sharp knife such as an X- 
ACTO and cut the foil in two places 
about 1Áo inch apart. Remove the 
1/16 inch piece of foil to insure a 

complete break. Follow the segment 
lines and solder the emitter sides of 
Q 1-Q7 wires at the readout connection 
pads; the base leads to the chip pads. 
It's best to do all the wires in one group 
at a time: first all the digit leads, then all 
the segment- emitter leads, etc., connect- 
ing each at both ends before proceeding 
to the next wire. 

The converter can be housed in a cut - 
down LMB type 145 chassis box, but 
almost anything that will contain the 
circuit boards and calculator will do. 
The LMB 145 box is 7- inches long, 5- 
inches wide and 3- inches high. It was 
cut down to 13/4- inches high and 7% by 
21/8 by 3/16 -inch wood strips were painted 
black and bolted to the sides. 

PHONE 
L 

RY1 

RY2 

021 

PIN9 TO 

IC14 R4-C2-019 

-RS- -CI- 
RS 

.,., PIN 10 

. C:. 4 IC9 TO SI I IC7 = IC14 
DIAL t 

-RB- 
_C3_:._RIa-- .. .... 

I 

PIN 11 

IC 11 I.--C7 
TO S2 

STOP" 1 

R7 
*022 

PHONE I 

PHONE 12 

-RI4- 
-R13-r P -441-1( 

523 

¡DIG 
"*., IC13 

ICH) ... 

GROUND 

IC12 -J..:y 

LED 

FIG. 6-COMPONENT LAYOUT of Board B. 

Calculator selection 
The calculator used in the model was 

a surplus Bowmar and was purchased as 
a kit. Many other calculators use the 
MM5738 and now cost about the same 
as the kit. The Novus 850, 823 and 826 
are good examples of a low -cost 8 -digit 
with memory and uses the MM5738. 
You can of course buy a calculator IC, 
driver, readout, and keyboard and lay 
out your own calculator circuit board, 
but it's a lot easier (and probably 
cheaper) to let someone else do it for 
you. 

(One of our editors has a model 850 
Novus calculator of a different version 
from the one used by the author. The 
editor's instrument has the calculator IC 
potted onto the back of the read -out 

RY1.1 

RY2-1 

a 

RY1-1 

RY2-1 

t, 

NC 

NO 

GREEN 

GREEN 

RED 

RED 

TELEPHONE 
LINE 

TELEPHONE 
YEL / LINE 

3 GREEN 

FIG. 7- TELEPHONE CONNECTIONS. Use the 
connection (a or b) that makes terminal 1 

positive, or the one that causes dialing indi- 
cator to light when dialing. 

1 

R12 

display board. You can probably identi- 
fy the type you are about to purchase by 
opening the battery compartment and 
pulling out the battery holder. You'll be 
able to peek in and see either the PC 
board or the blob on the back of the 
read -out.- Editor) 

How to use the converter 
Connect the converter to the tele- 

phone line as shown in Fig. 7. (Reverse 
the LI and L2 or the red and green 
connections if the LED does not light 
when dialing.) Turn on the calculator 
and clear it. Enter the telephone 
number you wish to dial just as you 
normally dial it. The readout verifies the 
number you have entered. Lift the tele- 
phone receiver and press the DIAL 

button after you hear the dial tone. The 
selected number will quickly be dialed. 
If the line is busy, either place the 
number in memory and clear the 
display (to conserve battery) or leave the 
number in the display. To redial, just 
press the DIAL button (or recall the 
number and press the DIAL button). A 
direct -dialed long distance number must 
be handled in two steps. Enter the tele- 
phone number and store it in memory. 
Clear the display and enter the access 
and area codes. Press the DIAL button 
and wait until the access and area codes 
have been dialed, then recall the tele- 
phone number and press the DIAL 

button again. To redial, all you have to 
re -enter is the access and area codes - 
the telephone number remains in the 
memory. 

The calculator can be used normally 
any time it is not dialing. 

Note: The MM5738 has a provision 
that blanks the display approximately 
16 seconds after the last key activity has 
occurred. This can be disabled by tieing 
pin I to VDD. (It may be desirable to 
disable this feature to avoid the sudden 
and embarrassing loss of the number 
you are dialing right in the middle of a 
digit.) R -E 
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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 professional 
equipment. Equipment you'll build and keep. Our 
courses include equipment like the NTS /Heath 
Digital GR -2000 Solid State color TV with first -ever 
features like silent varactor diode tuning; digital 
channel selection, (with optional digital clock), and 
big 315 sq. in. ultra -rectangular screen. 

Also pictured above are other units - 5" solid state 
oscilloscope, vector monitor scope, solid -state ster- 
eo AM -FM receiver with twin speakers, digital multi - 
meter, and more. It's the kind of better equipment 
that gets you better equipped for the electronics 
industry. 

This electronic gear is not only designed for train- 
ing; it's field -type - like you'll meet on 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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Anti Theft Devices 
PART I. Practical circuits you can build and connect to 

any vehicle with a 6- or 12 -volt electrical 
system for protection against thieves 

ONE OF THE MOST PERSISTENT DANGERS 

facing the modern automobile owner is 
that of having his vehicle stolen or 
burglarized. It is impossible to protect 
oneself 100% against that kind of 
danger. But the thoughtful owner can 
gain up to 99% protection by using a 
little common sense and by fitting his 
vehicle with fairly simple electrical or 
electronic anti -theft devices. 

Anti -theft devices. 
Vehicle anti -theft devices fit into two 

basic classes. The first is the "immobiliz- 
er" type, designed to simply reduce a 
thiefs chances of starting or driving a 
target vehicle away. Immobilizers give 
no protection against the car burglar, 
who simply wishes to steal objects left 
inside the vehicle. 

Most vehicles already have a built -in 
immobilizer -the ignition switch -but 
this device is easily bypassed by a skilled 
thief. Many modern vehicles are fitted 
with an additional immobilizer, the 
mechanical steering lock, which gives 
fairly good protection. Further protec- 
tion can easily be gained by wiring a 
simple immobilizer switch into some 
part of the electrical section of the vehi- 
cle's power unit. 

The second class of anti -theft device 
is the true burglar alarm that sounds an 
alarm (and perhaps also immobilizes 
the automobile's ignition system) if any 
unauthorized person tries to enter the 
vehicle. These alarms may be activated 
in any one of three basic ways. One of 
the most popular is via microswitches 
that operate when the car doors or hood 
or trunk are opened. Microswitch -acti- 
vated alarms are relatively inexpensive, 
highly reliable, and can give excellent 
anti -theft protection. 

Another method of activating an 
alarm is by detecting the small drop in 
the vehicle's battery voltage when a 
door, hood, or trunk courtesy light turns 
on, or when the ignition is turned on. 
These so- called "voltage sensing" 

R. M. MARSTON 

alarms give the same degree of anti- 
theft protection as the microswitch 
alarm system, but are generally more 
expensive and far less reliable. 

A third way of activating an alarm is 
by detecting the vibration or swaying 
that takes place when a vehicle is 
entered or moved. This type has a 
number of disadvantages. If its sensi- 
tivity is adjusted so that it activates 
when anyone enters or rocks the vehicle, 
the system will tend to go off in gusty 
winds or when a person leans on the 
automobile. This system, therefore, has 
a very low reliability rating. If the 
system is adjusted so that it activates 
only when the vehicle is actually moved 

tive alarm is inferior to that of the 
micro- switch- activated type. 

Practical automobile anti -theft alarm 
systems may be turned on and off either 
from within the car, or from outside. 
Systems that are switched from within 
the vehicle have a number of disadvan- 
tages. To enable the owner to leave the 
vehicle without activating the alarm, the 
systems must incorporate a built -in 
"exit" delay of about 30 seconds, and to 
enable the owner to enter it again they 
must have an additional built -in "entry" 
delay of about 15 seconds. 

Consequently, the circuits tend to be 
fairly complex and expensive, and to 
have a relatively poor reliability rating. 

SNATCH 
BURGLAR 

CASSETTE 
THIEF 

JOY 
RIDER 

DRIVE -AWAY 
THIEF 

TOW -AWAY 
THIEF 

IMMOBILIZER NIL NIL GOOD GOOD NIL 

INTERNALLY-SWITCHED 
MICROSWITCH- ACTIVATED ALARM NIL GOOD GOOD GOOD NIL 

INTERNALLY SWITCHED 
VOLTAGE -SENSING ALARM NIL GOOD GOOD GOOD NIL 

INTERNALLY- SWITCHED 
VIBRATION ALARM NIL POOR GOOD POOR FAIR 

EXTERNALLY- SWITCHED 
MICROSWITCH- ACTIVATED ALARM GOOD GOOD GOOD GOOD NIL 

EXTERNALLY -SWITCHED 
VOLTAGE- SENSING ALARM GOOD GOOD GOOD GOOD NIL 

EXTERNALLY -SWITCHED 
VIBRATION ALARM 

POOR POOR GOOD POOR FAIR 

TABLE 1- DEGREE OF PROTECTION provided by different types of alarm circuits. 

or subjected to substantial "G" forces, it 
won't be sensitive enough to give effec- 
tive anti -burglar protection. 

Sometimes, thieves may deliberately 
activate the vibration sensitive alarm on 
a number of successive occasions, by 
rocking the vehicle, until the owner 
eventually disconnects the system in 
frustration. The thieves are then free to 
steal the unprotected vehicle. Thus, the 
protection given by the vibration sensi- 

More important, the systems give very 
poor anti -burglar protection, since the 
thief is allowed a full 15 seconds of 
entry time in which to steal any worth- 
while goodies before the alarm sounds 
off. 

By contrast, externally- switched al- 
arm systems can be very simple, relia- 
ble, inexpensive and (since they can be 
made to sound off the instant a car door 
starts to open) can give excellent anti- 
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burglar protection. 
Thus, the best all -round kind of alarm 

system is the externally- switched micro - 
switch- activated type. Later we'll show 
you some practical examples of this type 
of alarm. In the meantime, let's look at 
the different types of thieves who may 
try to steal or burglarize your vehicle. 

Car thieves 
Car thieves can be described as fitting 

into five basic classes: 
Snatch burglars: These are the most 

common car thieves. They simply roam 
around looking to see if any theft - 
worthy goodies have been left lying 
around inside parked cars, or if vehicles' 
luggage compartments have been left 
unlocked. You can obtain a high degree 
of protection against this type of thief by 
fitting your vehicle with an externally - 
switched microswitch- activated or volt- 
age- sensing alarm system that sounds 
off the instant a car door starts to open. 
But your best protection is common 
sense: Don't leave attractive goodies in 
sight in the car! Always lock the luggage 
compartment! 

Cassette Thieves: This type of thief 
specializes in stealing radios or cassette 
players from vehicles. It takes the 
average thief several minutes to steal 
one of these units, so you can easily 
scare him off by fitting almost any type 
of burglar -alarm device that is activated 

FROM 
IGNITION 
SWITCH 

CONTACT 
BREAKER 
POINTS 

CBI 

IGNITION 
COIL 

FIG. 1- IMMOBILIZER operates by shorting 
contact breaker points. 

FROM 
IGNITION 
SWITCH 

FIG. 2- IGNITION IMMOBILIZER operates by 
disabling vehicle's ignition circuit. 

by opening the car doors. 
Joy Riders: These characters usually 

steal vehicles without premeditation. 
Most times, they simply look for an 
unlocked car, then short out its ignition 
switch and start the vehicle by briefly 
shorting out the starter switch. You 
should be able to beat this type of thief 

by fitting your vehicle with any type of 
immobilizer or anti -theft alarm, but the 
chances are that if you don't lock your 
car doors, you'll also be thoughtless 
enough to forget to switch on your anti- 
theft system. In this case, your best 
protection is lots of insurance. 

Drive -Away Thief: This thief usually 
has enough skill to open locked car 
doors and bypass ignition switches, and 
then steal the vehicle by simply driving 
it away. You can often beat him by 
fitting your vehicle with a good immo- 
bilizer circuit or an anti -theft alarm. 

Tow -Away Thief: This is the least 
common but most dangerous type of car 
thief. He specializes in stealing good 
quality and easily disposable vehicles. 
He steals them by either towing them 
away or by hoisting them onto the back 
of a tow -away vehicle. He selects vehi- 
cles very carefully before stealing them 
and often does his best to find out if a 
target vehicle is fitted with an anti -theft 
alarm before trying to steal it. In most 
cases, if he knows that the target vehicle 
is fitted with an alarm system, he will 
simply look for an alternative target. In 
extreme cases, however, he may go to 
almost any lengths to steal an exception- 
ally desirablè vehicle. 

The best defense against this type of 
thief is a vibration type alarm, but even 
it offers only limited protection. In most 
cases, the thief will try to persuade the 
owner to disconnect a vibration type 
alarm by repeatedly making it trigger 
falsely before finally stealing a target 
vehicle. 

Table I shows the degree of protec- 
tion offered by different types of anti- 
theft devices against different types of 
thief. As can be seen, immobilizers give 
good protection against joy riders and 
drive -away thieves but provide no pro- 
tection against burglars or tow -away 
thieves. Externally- switched micro - 
switch- activated and voltage- sensing 
alarms give good protection against all 
except tow -away thieves. 

Having cleared up these points, let's 
look at some practical anti -theft cir- 
cuits. 

Immobilizer circuits. 
These are used to reduce a thief's 

chances of starting or driving away a 
target vehicle. Most vehicles already 
have a built -in immobilizer -the ignition 
switch, but it is readily visible and can 
easily be bypassed by a skilled thief. So 
a simple additional concealed immobi- 
lizer circuit can give considerable extra 
anti -theft protection. 

Simple immobilizers consist of a 
concealed switch wired into some part 
of the electrical section of the vehicles 
power unit. Figures 1 and 2 show how 
immobilizers can be wired into the vehi- 
cle's ignition system. In Fig. I, the 
switch is wired between the chassis and 
the vehicle's contact breaker (ca) points. 

When this switch is open, the ignition 
operates normally. When it is closed, the 
points are shorted out and the engine is 

unable to operate. This circuit gives 
excellent protection, particularly if the 
wiring is carefully hidden at the CB 
points. 

The circuit shown in Fig. 2 has the 
immobilizer switch wired in series with 
the vehicle's ignition switch, so that the 
engine can operate only when the switch 
is closed. The protection of this circuit is 
inferior to that of Fig. 1 since the thief 
can bypass the immobilizer and the 
ignition switch by simply hooking a wire 
from the battery to the sw terminal of 
the coil. 

Figure 3 shows how an immobilizer 
switch can be wired into the vehicle's 
electric starter system so that the starter 

FROM 
IGNITION 

SWITCH 

STARTER 

SWITCH SWITCH 

FROM = 
BATTERY 

STARTE9 
SOLENOID 

TO STARTER 
MOTOR 

FIG. 3- STARTER IMMOBILIZER operates by 
opening starter -motor circuit. 

operates only when the switch is closed. 
This system gives better protection than 
Fig. 2, but is not as good as Fig. I since 
the starter solenoid can be operated 
manually on many vehicles and also 
because the starter and immobilizer 
switches can be bypassed by a single 
length of wire. 

Finally, Fig. 4 shows how an immo- 
bilizer switch can be wired in series with 
the electric fuel pump on suitable vehi- 

FROM o- IGNITION 
SWITCH SWITCH 

ELECTRIC 
FUEL PUMP 

FIG. 4- FUEL -PUMP IMMOBILIZER operates by 

opening electric fuel -pump circuit. 

cles so that the pump operates only 
when this switch is closed. A feature of 
this system is that it permits a thief to 
start the engine and drive for several 
hundred yards on the fuel remaining in 
the carbureter before the lack of fuel 
immobilizes the vehicle. 

A major weakness of the circuits 
shown in Figs. I to 4 is that they must 
all be turned on and off manually so 
they give protection only if the owner 
remembers to turn them on each time 
he leaves his car. Figure 5 shows an 
immobilizer circuit that turns on auto- 
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matically each time an attempt is made 
to start the engine, but which can be 
turned off by briefly pressing a hidden 
pushbutton switch. A small "reminder" 
light turns on when the engine is dis- 
abled by the immobilizer. This circuit 
gives a high degree of protection since it 
does not depend on the memory of its 
owner. 

How the immobilizer works 
The relay coil RY I is wired in series 

with 1,000 AF capacitor Cl, and the 
combination is wired across the vehicle's 
ignition switch. Capacitor CI is shunted 
by the series combination of normally - 
open relay contacts RY1 -1 and normal- 
ly- closed pushbutton switch S1. Relay 
contacts RY1 -2 are wired across the 
vehicle's breaker points. An LED (light - 
emitting diode) is wired in series with 
current -limiting resistor R 1 and the 
combination is wired across the coil of 
the relay. 

Normally, C 1 is fully discharged. 
When the ignition switch is first closed, 
a surge of current flows through the 
relay coil via C 1 and the relay turns on. 
As the relay energizes, contacts RY1 -1 
close and lock the relay on via S I. Relay 
contacts RY1 -2 close and short out the 
vehicle's breaker points, thus immobi- 
lizing the engine. Under this condition, 
current flows in the LED via R 1. 

The relay stays on until S 1 is opened 
briefly, at this point the relay unlatches, 
C 1 charges up rapidly via the relay coil, 
and the relay and the LED turn off. As 
the relay turns off, the short is removed 
from the vehicle's breaker points and 
the engine is able to operate normally. 

The relay used in the Fig. 5 circuit 

IGNITION 
SWITCH 

RY 
12012 

TO 
27052 

201. C1 1 10000F 

RY11 

S1 

RESET 

RY1.2 

R1 

33052 

SW 

N.O. 

IGNITION 
COIL 

H 

CB 

POINTS 

R2 
1K 

FIG. 5- SELF -ACTIVATING IMMOBILIZER cir- 
cuit for vehicles with -V ground systems. For 
vehicles with + V grounded, reverse the polari- 
ties of Cl and the LED. 

can be any 12 -volt type with a coil 
resistance in the range of 120 to 270 
ohms, and with two or more sets of 
normally -open contacts. The LED can 
be any type with a mean current rating 
greater than 30 mA or so. The circuit is 
shown as for use on vehicles with nega- 
tive- ground electrical systems. On posi- 
tive- ground vehicles, reverse the polari- 
ties of C 1 and the LED. 

Practical anti -theft alarms. 
The most efficient and useful type of 

vehicle anti -theft alarms are externally - 
switched microswitch- activated or volt- 
age- sensing types. These alarms are 
turned on and off via a concealed toggle 
switch or a key switch that is fitted to 
the outside of the vehicle. Figures 6 to 
13 show a few practical examples of 
alarm systems of these types. All of 
these circuits also act as immobilizers, 
and operate the vehicle's horn and lights 
and immobilize the engine under the 
`alarm' condition. 

In the circuits shown in Figs. 7 to 11, 
microswitches are used to trip a self - 
latching relay when the car doors, hood 
or trunk are opened. This relay immo- 
bilizes the engine and operates the horn 
and headlights either directly or via 
additional circuitry. Two suitable front - 
door microswitches are built into most 
vehicles as standard fittings and are 
used to operate the courtesy or dome 
lights. Additional switches can easily be 
fitted to the rear doors. The hood and 
trunk can be protected by `auxiliary' 
microswitches. 

Microswitch- activated immobilizer 
The operation of the circuit shown in 

Fig. 6 is very simple. Normally, the key 
switch is open and no voltage is fed to 
the relay network, so the alarm is off. 
Suppose, however, that the key switch is 
closed. If any of the door switches close, 
current flows in the relays via D1, or if 

OFF ON 

EXTERNAL 
KEY 

SWITCH 

DOME 
12V (COURTESY) 

LIGHT 

T- 

L'n 

171 

1N4001 

D2 

1N4001 

DOOR AUXILIARY 
SWITCHES SWITCHES 

1N.O. 

RY1 
12v 
120- 
27052 

RY2 
12V 
120- 

21052 

RY1-1 

v -0 TO CB TO HORN 
POINTS N'0-0 BUTTON 

RY1 -1 RY2 -1 

Cy TO HEAD -LIGHT __p SWITCH 

RY2 -2 

FIG. 6- MICROSWITCH- ACTIVATED alarm/ 
immobilizer operates horn and lights until 
switched off, or until battery discharges. Circuit 
is for vehicles with -V ground electrical 
systems. 

any of the auxiliary switches close, 
current flows via D2. In either case, 
both relays turn on. As RY1 energizes, 
contacts RY1 -1 close and lock both 
relays on, and contacts RY1 -2 close and 
short out the vehicles contact breaker 
(CB) points, thus immobilizing the vehi- 
cle. 

Simultaneously, contacts RY2- I close 
and switch on the car horn, thus giving 
an audible indication of the intrusion. 
Also, contacts RY2 -2 close and switch 

on the headlights, thus giving a visual 
identification of the violated vehicle. 
The horn and lights remain on until the 
key switch is opened or until the vehi- 
cles battery runs down. 

1- 
12V 

T 

OFF ON 

EXTERNAL 
KEY 

SWITCH 

DOME 
(COURTESY) 

LIGHT 
01 

1N4001 

02 

1 N 4001 

DOOR AUXILIARY 
SWITCHES SWITCHES 

N.0 

RY1 
12V 
120- 

27052 

RY2 
12V 
120- 

27052 

RY1-1 

v-43 TO C.B. v-O TO HORN N.O. 
POINTS N'0-0 BUTTON 

RY2 -1 RY1-2 

7--0 TO HEAD -LIGHT 
N.O. 

SWITCH 

RY22 

FIG. 7- MICROSWITCH- ACTIVATED alarm/ 
immobilizer designed to operate on vehicles 
with I V ground electrical systems. 

The circuit shown in Fig. 6 is for use 
on negative -ground vehicles. The circuit 
can be modified for use on positive 
ground vehicles by simply reversing the 
polarities of D 1 and D2, as shown in 
Fig. 7. 

to be continued. 

Newest small calculator is also 
a wrist -watch 

Hughes Aircraft Co. has just introduced 
a new electronic watch module that 
includes a nine -function calculator with a 
standard four -function digital watch. 

The module measures only 1.4 x 1.25 
inches and it adds, subtracts, multiplies, 
divides, calculates percentages and 

COMBINATION CALCULATOR- WATCH, sup- 
plied In module form by Hughes Aircraft Co. 
(Hughes does not market watches, but is a 
leading manufacturer of watch modules.) 

squares, and has a memory and multipli- 
cation and division constant. The watch 
displays the standard four functions - 
hours, minutes, seconds and date. 

The memory retains entries even when 
the unit is in non -display or time -display 
mode. Thus the user can interrupt a 
calculation to check the time, then return 
to his calculation without losing his 
figures. R -E 
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6 NEW CIRCUITS 

Create 
Sinewoves 
Using 
Digital IC's 

DON LANCASTER 

EVERY ONCE IN A WHILE A REALLY GREAT IDEA 

gets buried deep in the technical literature. 
For instance, back in 1969, a very elegant and 
ultra- simple way to generate sinewaves digi- 
tally appeared. Then, apparently, it was 
nearly forgotten. Today we can use a $1.00 
CMOS integrated circuit, three or four 5% 

resistors, and this "lost" method to build 
ultra -simple digital sinewave sources -sine- 
wave sources whose amplitude and frequency 
we can precisely and rapidly control, and 
whose distortion is very low. We can use 
sinewaves like these in electronic music. lab 
function generators, sweepers, microproces- 
sor and minicomputer analog I/O, digital 
cassette recorders and MODEMS. But, 
you're sure to find lots more places where 
you can use these simple, quick and sophisti- 
cated techniques. 

The basic idea 
Any method of generating sinewaves digi- 

tally is usually a two -step process. First, you 
generate a convenient waveform that consists 
of a fundamental and some harmonics. Then 
you get rid of the harmonics by filtering them 
out. The trick is to pick a convenient wave- 
form that has as few harmonics as possible to 
start with. We also want the harmonics to be 
as small as possible, and we want them to be 
as high an order as possible. All these re- 
quirements simplify our filtering and let us 
change frequency over a reasonable range 

Digital techniques can be used to synthesize sinewaves 
whose amplitude and frequency can be precisely and 

rapidly controlled and whose distortion is low 

without necessarily changing our filtering. 
Our search for a convenient waveform 

starts with a symmetrical one. This automati- 
cally gets rid of all the even harmonics. From 
here, we want to pick some waveform that 
inherently doesn't have as many of the odd 
harmonics as is possible. Ideally, we'd like to 

get rid of all the low -order odd harmonics. 
Directly using squarewaves doesn't look too 
promising because of a third harmonic only 
10 decibels (I /s amplitude) down from the 
fundamental that's staring you in the face. 
Similarly, most any relatively simple system 
based on binary counters will probably also 
have lots of strong, low -order odd harmon- 
ics. 

The secret of digital sinewave generation is 

shown in Fig. 1. You use a circuit called a 

walking -ring or a Johnson counter to ulti- 
mately generate your sinewave. You make 
the counter as long as you have to. The 
longer the counter, the more parts, but the 
higher the odd harmonics you end up with 
and the weaker they are. A second part of the 
secret is that you combine outputs of the 
counter with resistors, into either a single 
small -value summing resistor, or into the 
summing input on an operational amplifier. 
But you skip one counter stage in your 
summing. This makes our sinewave waveform 
take twice as long automatically on the peaks 
and valleys. As we'll shortly see, the wave- 
forms look rather strange and choppy before 

filtering, but they have no low -order harmon- 
ics! 

You can make a walking -ring counter out 
of type -D flip -flops or out of many different 
types of shift registers. The CMOS 4018 is 

ideal for 6, 8, and 10 -step sinewave synthesis, 
as we'll shortly see, and several 4018's can be 
cascaded for longer sequences. Our ten -step 
system takes only one 4018 (or five type -D 
flip- flops). Pick the resistors just right, and 
the first harmonic after the fundamental is 

the ninth, and it's almost 20 dB (one -tenth 
amplitude) down from the fundamental 
before you do any filtering. The only other 
low -order harmonics are the 11th, the 19th, 
21st, 29th, 31st, and so on. All these are so 
low in amplitude and so high in frequency 
that if you get rid of the ninth by low -pass 
filtering, the rest will utterly disappear. 

A type -D flip -flop or a register stage is a 

clocked logic block. When an input clock 
arrives, information on the D input is passed 
onto the Q output and its complement is 

passed onto the Q output. (If D is a "1 ", 
clocking puts a "1" on Q and a "0" on Q. If 
D is a "0 ", clocking puts a "0" on Q and a 

"1" on Q.) 
To build a walking -ring counter, connect 

the Q output of one stage to the D input of 
the next stage and so on down the line. At the 
last stage use the complementary Q output to 
feed back to the D input of the first stage. If 
we use a five -stage register and start with 
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00000, one clocking gives us 10000 since the 
Q output of the last stage was a "1" and gets 
passed on to the first stage. More clockings 
give us 11000, 11100, 11110, and 11111. The 
Q output is now a 0, so the next clocking 
gives us 01111, 00111, 00011, 00001, and 
finally 00000, repeating the ten -step sequence 
as we close the series. The length of our 
sequence is ten or twice the number of 
stages. 

The sequence length usually equals twice 
the number of stages in use. If we look at the 
five outputs A through E in Fig. 1, we see 
that we get a group of five phase- shifted 
squarewaves. We now sum four of these five 
waveforms with just the right "magic" resistor 
values, and we get a composite waveform 
that is a fundamental sinewave along with 
low -amplitude ninth, eleventh, and a few 
very small and very high -order remaining 
odd harmonics. For many uses you can use 
this sinewave pretty much as is, but it's a 
simple matter of filtering to get a sinewave of 
good purity. 

Our clock frequency sets the output 
frequency. With a five -stage, ten -step system, 
the clock input is ten times the output 
frequency. As the clock frequency changes, 
so does the output on a nearly instantaneous 
basis, since there are no time constants or 
inductors in the circuit. Note also that a 
sudden change in clock frequency coherently 
changes the sinewave without any transients 
or jumps. 

With CMOS and relatively light loading 
(20K or more) the output logic swing is equal 
to the supply voltage, so we can change the 
output amplitude either by changing the 
supply voltage or by changing the gain (digi- 
tally or otherwise) of any op -amp that's 
summing our phase- shifted squarewaves into 
the composite sinewave output. 

Circuits 
Figs. 2 and 3 show us two circuits using a 

single 4018 CMOS register that you can use 
for digital sinewave generators. 

In Fig. 2, we've built a four -stage counter 
that gives us an eight -step output using one 
IC and three resistors. The output is summed 
across the 4.7K resistor and then actively 
filtered by the PNP emitter follower and the 
third -order Bessell active filter. This particu- 
lar circuit is used in a digital cassette 
recording system, where a digital "1" is a 
2400 hertz and a digital "0" is a 1200 hertz 
sinewave recorded on the tape. You can shift 
the cutoff frequency of the active filter by 
proportionately changing capacitors Cl, C2, 
and C3. Doubling these capacitors reduces 
the cutoff frequency in half and so on. The 
input clock of this circuit is eight times the 
output frequency. 

In Fig. 3, we have a five -stage counter and 
four resistors that sum into a type -741 opera- 
tional amplifier. The op amp is filtered with a 
single capacitor. This particular circuit drives 
the transmitter speaker of a "103" style 
MODEM, outputting a 1070 hertz sinewave 
for a digital logic "0" and a 1270 hertz 
sinewave for a digital logic "1 ". This time the 
clock frequency is ten times these output 
values. 

Magic numbers 
Figures 4, 5 and 6 show us the magic 

resistor values, the circuits, and the wave- 
forms for three, four and five -stage registers 
of length 6, 8, and 10. The value in paren- 
thesis is the resistor ratio we want, while the 

1 THE WALKING RING COUNTER and its waveforms, which combine to produce a good 
sinewave (after filtering). 
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2. AN EIGHT -STEP GENERATOR, as used in a digital cassette recording system. 
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3. 10 -STEP SINEWAVE GENERATOR drives the transmitter speaker of a MODEM. 

10X INPUT 
CLOCK 

10,700 Hz OR 12,700 Hz 

S 

.5V 

IN 

E D 

4018 (CMOS) TOP VIEW 

A 8 C 

Oi0i°i1101 

47 
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OUTPUT 

"0 " = 1070 Hz 
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"741" 
OP AMP 
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4 
22K 

2" 
SPKR 

THREE -STAGE DIGITAL SINEWAVE GENERATOR. Resistance values are shown in ratios 
(parentheses) and ohms. The amplitude of the harmonics are also shown. 

CLOCK 

2.2K 
(OR OP AMP I.II 

-INPUT) 
5711-13.5dB) 11H1-21dB) 

13H1-22dB) 7H 1 -16.9 dB) ----- Illllllllll 
THREE- STAGE. CLOCK IS SIX TIMES OUTPUT FREQUENCY 

5. 

CLOCK 

FOUR -STAGE DIGITAL SINEWAVE GENERATOR. 

2.2K 
(OR OP AMP 1.11 

- INPUT) 

7 711-16.9 dB1 15H 1-23.6 dB) 

9H (-19.1 dB) 17H (-24.6 dB) 

lllllllllll 
FOUR-STAGE CLOCK IS EIGHT TIMES OUTPUT FREQUENCY 

6 FIVE -STAGE DIGITAL SINEWAVE GENERATOR. 

CLOCK 

2.2 K 

IOR OP AMP (.1) 
- INPUT) 

9711-19.1 dB) 19H 1-25.6 dB) 
11H 1-21 dB) 21H 1-26.5 dB) 

Illllllllllll 
FIVE -STAGE. CLOCK IS TEN TIMES OUTPUT FREQUENCY 

resistor value has been rounded off to a stock 

1 percent value. Actually. 5 percent resistors 
are more than adequate for practically all 
sinewave generators, particularly for those of 
ten stages or less. 

You'll get more performance by length- 
ening the registers and using more resistors. 
Values for any length are shown in Table I, 

along with the harmonics and their strengths 
that you can expect. Once again. the paren- 
thesis values are exact ratios. while the 

resistor values are I percent based on 22.1 K 

being the smallest value used. 
These longer lengths make filtering more 

easy since the odd harmonics you do get are 

higher in frequency and lower in amplitude 
as you add stages. Note that the input clock 
frequency goes up as you add stages. Two or 
more 4018's can be cascaded as needed for 
these longer lengths. Usually binary lengths 
of 8 and 16 or decimal lengths of 10 or 20 

make for the easiest interface with the system 

timing in the rest of your circuit. 
Note that with a longer register, you can 

have a fixed filter and still operate over a 

wide frequency range. For instance, with a 

10 -stage register and a IO:I frequency 
change, the lowest harmonic of the lowest 

output frequency will still be 1.9 times the 

frequency of the highest output frequency 
and reasonably easy to get rid of with a 

sharp -cutoff filter. 

Some loose ends 
You may have to look into several details 

when generating your own digital sinewaves. 
These include the counter sequences, resistor 
tolerances, offsets, and the choice of filter- 
ing. 

Walking -ring counters longer than two 
stages have disallowed sequences that make 
up the difference between the total possible 

counter states and the states you are actually 
using. For instance, a three -stage counter has 

the valid 000, 100, 110, III, OIL 001 and 

back to 000 six -count state sequence. It also 

has a disallowed 101, 010, 101, 010 ... . 

two -count rut it can get into. All walking -ring 
counters must be set up to eliminate the 

disallowed states. 

This is done internally in the 4018 count- 
ers, and cascaded 4018's will probably elimi- 
nate most if not all the possible disallowed 
sequences. You can also use a reset button or 
signal to get your sequence off on the 000 

state before you begin. Or you can add gating 
to force the internal stages to zero when the 

end stages are zero; or to all ones when the 

end stages are ones. (If you have only a 

common reset line for all stages, be sure to 

shorten the reset pulse so it doesn't perma- 
nently hang up the register.) 

How accurate do the resistors have to be? 

For registers of ten stages or less. a tolerance 
of 5 percent is good enough. even though 
we've shown you 1 percent values. Resistors 
out of tolerance introduce lower -order odd 
harmonics. but for most 5 percent variations, 
these should be 40 decibels below the funda- 
mental or lower. 

Note that there will be a DC offset in the 
output sinewave that usually must be elimi- 
nated somehow. The simplest way is with a 

blocking capacitor as we did with the output 
capacitor in Figs. 2 and 3. With our CMOS 
outputs, we have a choice of summing to the 
positive supply voltage, to ground. or to an 

op amp's inverting input biased halfway 
between positive supply and ground. In Fig. 
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CIEhas 
a terrific idea 

for a few peonle 
who know íat 

they want. 
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If you want success in electronics ... if you want the skills people 
are glad to pay for ... find out about CIE training. 

It's a terrific idea that can get you on your way to success 
in electronics troubleshooting. 

Let's face it, learning valuable new 
skills isn't something you just breeze 
through. Especially in a modern 
technological field like electronics 
troubleshooting. You've got to really 
want success if you're going to build 
your skills properly. 

But, oh boy, the rewards when you 
do! In today's world, the ones who 
really know electronics troubleshooting 
find that people ... even industries ... 
look for their help. 

What about you? How much do you 
want the thrill of success ... of being in 
demand? Enough to roll up your 
sleeves and work for it? 

Why it pays to 
build troubleshooting skills . 

Suppose the automated production 
controls on an assembly line break 
down. Imagine how much money the 
manufacturer can lose when help 
doesn't come fast! And it takes a 
skilled electronics troubleshooter to 
move in ... locate the problem ... solve 
it ... and get the lines moving again. 

Or take a TV station. Breakdowns 
are costly in broadcasting where time is 
money. Viewers won't sit forever 
waiting for sound or the picture to come 
back. Before they change channels, the 
station needs to get back on the air 
again -with the help of a skilled 
troubleshooter. 

No question about it. Building new 
skills in electronics troubleshooting is 
an investment in your future. It's well 
worth the effort. 

Why you should 
get CIE to help you do it . 

Troubleshooting starts with ideas .. . 

principles. CIE's Auto -Programmed® 
Lessons help you get the idea -at your 
own most comfortable pace. Step by 
step at home, you explore each principle 
-each theory -until you understand it 
thoroughly and completely. Then you 
start to use it. 

How CIE helps 
you turn ideas into reality . 

If you're a beginner, you start with 
CIE's Experimental Electronics 
Laboratory. You actually perform over 
200 experiments to help you grasp the 
basics. Plus you use a 3 -in -1 Precision 
Multimeter to get your first taste of the 
testing, checking, analyzing steps you 
take in troubleshooting! 

How 3 practical steps help you 
build troubleshooting skills . 

You'll take your first practical step in 
professional troubleshooting when you 
build your own 5MHz triggered- sweep, 
solid -state oscilloscope. 

As a trained troubleshooter, you'll 
use your oscilloscope the way a doctor 
uses his X -ray machine. As a student, 
you learn how to "read" waveform 
patterns on a big, 8cm. x 10cm. screen 
... how to "lock them in" for closer 
study ... how to understand and 
interpret what they tell you. 

Your second practical, skill -building 
step begins when you get your Zenith 
19 -inch diagonal, solid -state color TV 
- featuring nine removable modules! 
Now's your chance to apply the new 
skills you learned with your 
oscilloscope! 

With CIE's guidance, you perform 
actual service operations -the kind 
you'd handle on the job as a trained 
troubleshooter! Using the TV, you 
learn to trace signal flow ... detect and 
locate malfunctions ... restore perfect 
operating standards ... just as you 
would with any sophisticated 
electronics equipment. 

Finally, step three rounds out your 
experience as you work with a 
completely solid -state color bar 
generator-actually a TV signal 
transmitter that produces ten different 
display patterns on your TV screen! 

You study a gated color bar rainbow 
... crosshatch lines ... dot patterns. 

You explore digital logic circuits ... 
observe the action of a crystal - 
controlled oscillator! 

This practical, "hands on" training 
takes concentration and effort. But it's 
enjoyable and rewarding. And it's a 
great way to prepare for a 
troubleshooting career! 

Why it's important 
to get your FCC License . 

For some troubleshooting jobs, you 
must have your FCC License. For 
others, employers often consider it a 
mark in your favor. It's government - 
certified proof of specific knowledge 
and skills! 

Almost 4 out of 5 CIE graduates who 
take the exam get their Licenses. More 
than half of CIE's courses can prepare 
you for it ... and the broadest range of 
career opportunities! 

Free catalog! 
Mail the card. If it's gone, cut out and 

mail the coupon. If you prefer to write, 
mention the name of this magazine. 
We'll send you a copy of CIE's FREE 
school catalog -plus a complete 
package of independent home study 
information! For your convenience, 
we'll try to have a representative call to 
help you with course selection. Mail 
the card or coupon ... or write: CIE, 
1776 East 17th Street, Cleveland, 
Ohio 44114. 

Cleveland Institute Institute E of Electronics, Inc. ¡CI 
st 17th Street, Cleveland, Ohio 44114 

1 
Accredited Member National Home Study Council ' YES . . . 1 want to succeed in 

electronics. Send me my FREE CIE school 
catalog - including details about 

Itroubleshooting courses-plus my FREE 
package of home study information! 

1 
I 
1 

III Mail today! 

NAME (please print) 

ADDRESS APT. 

CITY 

STATE ZIP 

AGE PHONE(areacode) 

Check box for G. I. Bill information: 
Veteran Active Duty 

R E-90 
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TABLE I- DESIGN INFORMATION FOR LONGER GENERATORS 

STAGES CLOCK RESISTORS* HARMONICS 

6 12x 22.1K; 38.3K; 44.2K; 38.3K; 22.1K 11H ( - 21 dB) 23H ( - 27 dB) 
(1.000) (1.732) (2.000) (1.732) (1.000) 13H ( - 23 dB) 25H ( - 28 dB) 

7 14x 22.1K; 40.2K; 49.9K; 49.9K; 40.2K; 22.1K 13H ( - 23 dB) 27H ( - 29 dB) 
(1.000) (1.803) (2.248) (2.248) (1.803) (1.000) 15H ( - 24 dB) 29H ( - 29 dB) 

8 16x 22.1K; 41.2K; 53.6K; 57.6K; 53.6K; 41.2K; 22.1K 15H ( - 24 dB) 29H ( - 29 dB) 
(1.000) (1.849) (2.412) (2.613) (2.413) (1.849) (1.000) 17H (-25 dB) 31H (-30 dB) 

9 18x 22.1K; 41.2K; 56.2K; 63.4K; 63.4K; 56.2K; 41.2K; 22.1K 17H ( - 25 dB) 35H ( - 31 dB) 
(1.000) (1.877) (2.532) (2.879) (2.879) (2.532) (1.877) (1.000) 19H ( - 26 dB) 37H ( - 31 dB) 

10 20x 22.1K; 42.2K, 57.6K; 68.1K; 71.5K; 68.1K; 57.6K; 42.2K; 22.1K 19H ( - 26 dB) 39H ( - 32 dB) 
(1.000) (1.896) (2.618) (3.077) (3.236) (3.077) (2.618) (1.896) (1.000) 21H ( - 27 dB) 41H ( - 33 dB) 

16 32x 22.1K; 43.2K; 63.4K; 80.6K; 93.1K; 105K; 110K; 113K; 31H (-30 dB) 63H (-36 dB) 
(1.000) (1.961) (2.847) (3.624) (4.262) (4.736) (5.027) (5.125) 33H ( - 31 dB) 65H ( - 36 dB) 
110K; 105K; 93.1K; 80.6K; 63.4K; 43.2K; 22.1K 
(5.027) (4.736) (4.262) (3.624) (2.847) (1.96) (1.000) 

Sin 
27 

Sin 
37T 

Sin 4 r Sin (n 
- 1)7 

n 2nx 1; n. n n. n 

* The resistor values In 
percent values. 

Sin77 Sin 
n 

Sin 
á 

Sin 
n n n n 

parentheses are exact ratios; values in ohms are rounded off to stock 1 

(2n - 1)H ('/2n -1) (4n - 1)H (1/4n -1) 
(2n +1)H (1/2n +1) (4n +1)H (1/4n +1) 

2. we've summed to ground so the emitter 
follower will have a reasonably constant 
emitter current and thus not distort the wave- 
form. In Fig. 3 we sum to one -half the supply 
voltage to minimize the offset at the output 
even before capacitor coupling. 

A final detail is filtering. Complete infor- 
mation on active filters appears in the Active 
Filter Cookbook. For some uses, the harmon- 
ics are high enough in frequency that they 
can simply be ignored. For others, a simple 
capacitor or two to introduce rolloff is all you 
need. For more critical uses, a better quality 
active filter is called for. 

Sharp -cutoff low -pass filters using Butter- 
worth or Chebyshev response curves have the 

advantages of producing very clean sine - 
waves with a minimum of circuitry. But these 
sharp filters have one possible drawback -if 
the input sinewave is changing or jumping 
between several frequencies, the filters will 
introduce group -delay distortion, or simple 
smearing that will generally mess up any 
sudden input frequency changes. Where you 
are suddenly or often changing input 
frequencies, use the higher -order "more 
gentle" Bessell active filters since Bessel] 
filters are designed to absolutely minimize 
this form of distortion. 

These circuits actually make digital sine - 
waves easier and simpler and cheaper than 
analog ones, so there should be all sorts of 

things you can do with them. Let us know 
what uses you come up with. R -E 

FOR MORE READING: 
Generating digital sinewaves- 
"Digital Generation of Low Frequen- 
cy Sinewaves," Anthony C. Davies, 
IEEE Transactions on Instrumenta- 
tion and Measurement, IM18, No. 2, 
June 1969 PP 97 -105. 

Active filters - 
The Active Filter Cookbook No. 
21168, Howard W Sams, Indianap- 
olis, IN, 46206. 
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THE "GOLF BALL" 160 -FOOT RADOME of the radar system built by RCA in southern New Jersey In 
1959, is now a thing of the past. The Air Force reports that it has become unnecessary; its functions 
are now being performed at other radar sites. 

Designed as a prototype for the Air Force's Early Warning system in the North, the 84 -foot dome 
was constructed to withstand the 150 -mph winds of the Arctic. It was made with nearly 1,650 
interlocking hexagonal pieces, and one pentagonal piece at the top. 

The "Golf Ball" was considered the most powerful radar in the world when it was designed. it could 
track a three -foot object 3,000 miles away. It has been used to track spacecraft, study eclipses, and 
take precise measurements of objects in space. Among its feats was a more precise determination of 
the value of the Astronomical Unit, the mean distance between the earth and the sun. This 
measurement has been valuable to scientists in determining orbital data on satellites and other 
planets more accurately. 

FCC gets petition to permit 
stereophonic AM broadcasting 

Kahn Communications, Inc., of Free- 
port, NY, has filed a petition asking that 
the Federal Communications Commission 
institute rule- making proceedings looking 
toward regulations that would allow AM 
broadcasters to operate sterephonically. 
The petition states that the Kahn AM 
stereo broadcasting system is completely 
compatible with standard AM broadcast- 
ing and does not degrade present broad- 
cast service; and that it will allow AM 
broadcast listeners to enjoy stereophonic 
reception with little or no additional 
investment in receiving equipment. 

The system has been demonstrated 
several times in on- the -air experiments, 
notably over WFBR, Baltimore, and was in 
use by station XETRA, Tiajuana, Mexico, 
for more than three years. 

The Kahn system is a type of compatible 
single -sideband that can be received with 
two ordinary broadcast receivers, one 
tuned slightly below and the other slightly 
above the carrier frequency. A receiver 
designed to receive this type of AM stereo 
might have two IF's, one tuned slightly 
higher in frequency than the other. 

An ordinary receiver tuned to the carrier 
receives both channels with the same 
results as if the station were using 
conventional modulation. R -E 
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Gas -Discharge 
Alarm Clock 

A digital clock with a 

gas- discharge display that 
uses neon gas to produce a 

pleasing orange glow. 
The alarm feature is optional 
and the clock is powered 
from a 115 -volt AC line 

PAUL EMERALD'S 

THE ELDER STATESMAN AMONG ELECTRONIC 

displays is the gas- discharge display 
panel; its ancestry lies in the ubiquitous 
neon lamp, and later in the Nixie tube 
pioneered by Burroughs in the 1950's. 
Newer gas- discharge displays are pla- 
nar, multi -digit, seven -segment types 
such as the Burroughs Panaplex series. 
These displays are evident in a wide 
variety of display applications, particu- 
larly desk -top calculators. Rather than 
the single formed -wire characters found 
in the Nixie tubes, the planar displays 
usually operate in a multiplexed seven - 
segment format while emitting the same 
pleasing orange glow. 

The gas- discharge panel used in this 
full- feature clock has six digits and is 
easily read from 25 feet. The hours and 
minutes digits are 0.7 -in. high while the 
seconds are 0.5 -in. high. This display is 
coupled with two state -of -the -art IC 
drivers from Sprague Electric and a 
Mostek PMOS alarm clock IC to form 
the many featured electronic clock that 
is described. The clock can be readily 
turned into a wall, mantel or bookcase 
* Manager Applications Engineering, Sprague 
Electric Co., Worcester, MA. 

clock -with or without the alarm op- 
tion. 

Display 
The Panaplex display requires a 

minimum ionization voltage of 180 volts 
for operation, and it's a thin /thick film 
circuit sandwich with a neon gas 
mixture between the anode ( +) and 
cathode ( -). An orange glow is visable 
when the neon mixture is ionized by the 
application of appropriate voltage and 
current. 

The segment (cathode) side of the 
sandwich is thick -film technology on 
either a ceramic or, more recently, a 
glass substrate. All like segments are 
internally connected (Digit la to Digit 
2a, Dlb to D2b to D3b, etc.) for multi- 
plexed operation. This technique min- 
imizes display connections, MOS IC 
pins, board wiring, interface electronics, 
etc. Segments in the display are 
switched to a negative supply potential, 
in this case -95 volts. Figure 1 shows 

the internal ments and bussed con- 
nections bet en like segments (cath- 
odes) in an exploded view. 

The digit (anode) half of the display 
panel is glass with a thin film conductor 
such as tin oxide. The anode is switched 
to a positive potential, in this case +95 
volts. The digit (anode) is fundamen- 
tally the same as the wire- screen anode 
of the Nixie tube, or the common 
terminal (anode or cathode depending 
upon type) in LED's, etc. Figure 2 

shows the connections for the display. 

Clock IC 

The clock IC is Mostek's MK 50250 - 
a PMOS, multiplexed 28 -pin DIP with 
several available features. The MK 
50250 can operate as either a 12 -hour 
60 -Hz clock, or a 24 -hour 50 -Hz clock. 
For this clock, the 12 -hour 60-Hz option 
is used. The MK 50250 has several 
features -alarm (24 hour period), snooze 
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(10 minute interval), three intensity 
levels (pulse modulated outputs) and 
AM /PM capability. Also, with a brown- 
out or momentary power failure, the 
clock will alternately flash the AM and 
PM numerals to indicate that the 
displayed time is incorrect. 

Of the available features, only the 
AM /PM feature requires any appre- 
ciable number of components. Its level 
of complexity is due to the incompati- 
bility of the MOS chip and the display 
configuration itself. The schematic diag- 
ram (see Fig. 3) shows the interface to 
the separate AM /PM indicators in the 
display. This interface consists of tran- 
sistors Q2 and Q3 and the associated 
components. 

The MK 50250 is actually a 24 -hour 
clock, even though the display never 
indicates other than a 12 -hour cycle. 
However, the AM /PM is important 
when incorporating the alarm. The 
alarm will not go off at 6:30 PM if it is 
set for 6:30 AM. Hence the need to 
know if the clock is set to an AM or PM 
state -a feature not available in electro- 

GLASS PLATE 

ANODE 

ANODE 
CONTACT 

SPACER 

CONDUCTIVE 
MATERIAL 

CERAMIC 
SUBSTRATE 

CATHODE CONTACT 

FIG. 1- CONSTRUCTION of the gas -discharge 
planar display. Like segments of each digit are 
connected together for multiplexed operation. 

Begin: 

Set Minutes: 

Set 

SETTING CLOCK TIME 
TIME SET switch in RUN position, FUNCTION switch in COUNT 
INHIBIT position. 

Push TIME SET switch to SET MINS position. Increment minutes to 
correct setting. 

10 Minutes: Quickly slide TIME SET switch to next lowest position when 
minutes have been set. 

Quickly slide TIME SET switch to next lowest position where it 
then will increment to proper hour setting. Note: With AM /PM 
operation it is a full 24 -hour cycle. 

As proper hour and AM /PM indication is set, push slide switch 
to bottom position for clock operation. 

Although it is not necessary to start with the FUNCTION switch in 
this position, it allows the synchronization of the clock with an 
appropriate time reference. 

Note: This clock will operate effectively with a 60 -Hz input 
frequency and an input voltage range from 95 VAC to 115 VAC. 
Do not exceed 115 VAC since damage to the power supply may 
result. 

Set Hours: 

Run: 

Count Inhibit: 

mechanical clocks. 
Another feature is the three -level 

display intensity- bright, medium, and 
dim. The digit and segment outputs are 
pulse -width modulated to provide three 
distinct intensity levels to correspond to 
ambient light conditions. High ambient 
light gives the brightest display. while 
low ambient light produces a low duty - 
cycle strobing of the display and results 
in a readout that does not glare harshly 
in a dim or dark room. 

The automatic intensity feature is 
easily accomplished by using only a 
cadmium -sulphide photocell (R2) and a 
single resistor (R3). The MK 50250 IC 
has a three -level intensity control input 
(pin 11). When this input is pulled 
toward the V55 potential (VSS = 16 
volts), the outputs are multiplexed with 

a 

f' h 

e' 9'c 
d 

CATHODE 
DESIGNATI ONS 

the maximum duty cycle (approx. 
14.29%) resulting in a bright display. 
With the intensity input at a level close 
to the VD, potential (ground) the 
outputs are pulse modulated to the 
minimum duty cycle (approx. 2.60 %) 
resulting in a dim display. 

The photocell and fixed resistor oper- 
ate in a manner similar to having a 
potentiometer connected to the resistor, 
the resistance of the photocell varies 
with the ambient light. Minimum resis- 
tance (high ambient light) pulls IC2 pin - 
11 well toward VSS, while low light levels 
produce a high resistance and the input 
voltage is close to VDD. The medium 
level is when the fixed resistor and 
photocell are approximately equal. The 
duty cycle of the intermediate intensity 
level is approximately 7.20 %. The 
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FIG. 2 -PIN CONNECTIONS of the gas- discharge planar display. 
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R10, 
100K. 

2 

1C2 

MK 50250 

23 
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2 

27 

4 

3 
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28 

15 

13 14 19 18 

7.5V ZENERS 

1195852)2) 

01 

02 

1 2 6 7 13 14 17 18 20 

DISPLAY 
CO 60733 -CM 

3 24 32 38 31 35 4 16 34 33 22 21 19 11 10 9 5 

1_ -J _1_ 

03 04 

1N4005 (21 

+95V +17V 
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10 

11 

12 ICI 

UON -6164A 
13 4 

14 3 

16 1 

5 

8 

CLOCK 

R8 

27K 
R9 

27K 

68 

6 

9 

10 

11 

17 

133 

(SEE 
TEXT) 

SNOOZE 
S2 

Si 

TIME SET 

t 

R111 R12 

3.9KI 3.9K 

Q3 

2N5550 02 

2N5400 

R6 R4 
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O 95V 
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1C3 
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11 

FUNCTION 

FIG. 3 -CLOCK CIRCUIT Is built around a MOS IC and has an optional alarm circuit. 

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

R1 -120 ohms, 1/2 watt (required for 
optional alarm) 

R2 -CdS photocell, 3.3K at 2 foot - 
candles, 220K monimum dark 
resistance, 125 mW at 25 °C maximum 
power (Clairex CL7P5L, Vactec 
VT801, or equal.) 

R3 -See text 
R4- 470,000 ohms 
R5, R15- 22,000 ohms 
R6- 82,000 ohms 
R7- 680,000 ohms 
R8, R9- 27,000 ohms 
R10- 100,000 ohms 
R11, R12 -3900 ohms 
R13- 180,000 ohms 
R14 -2000 ohms, 3 watts (1500 ohms, 

5 watts with optional alarm) 
R16 -2000 ohms, 3 watts 
R17, R18- 68,000 ohms, 1/2 watt 
C1 -.001 µF, 100V disc 
C2 -.01 µF, 125VAC disc (Sprague 125L- 

510 or equal.) 
C3 -600 µF, 25V electrolytic 
C4, C5 -50 µF, 150V electrolytic 
D1, D2 -7.5 -volt Zener (1N5852 or 

equal.) 
D3 -D7, D9, D14, D15- 600 -volt, 1A 

diode (1N4005 or equal.) 
D8 -16 -volt, 10% Zener (1N5862 or 

equal.) 
D10- D13 -47 -volt, 1 -watt, 5% Zener 

(1N4756 or equal.) 
Q1- 2N4401 transistor (or equal.) 
Q2- 2N5400 transistor (or equal.) 
Q3- 2N5550 transistor (or equal.) 
IC1- UDN -6164A (Sprague) 

COMMON 
o 

IC2- MK50250 (Mostek) 
IC3 -UDN -7183A (Sprague) 
S1 -2 pole, 4- position slide switch 
S2 -2p, 3p, spring return 
S3 -1 pole, 4- position slide switch 
Misc: PC board, display (Burroughs 

CD60733 -CM or Cherry Electric 
W06- 0001), display connector, 
1/4- ampere fuse, fuse clips, 
wire, solder, etc. 

The following parts are available from 
AVTEK Electronics, P.O. Box 457, An- 
dover, MA 01810: A complete kit of parts 
that includes a PC board and all other 
electronic components -$59.50; and a 

partial kit that includes a PC board, three 
IC's, three switches, photocell, display 
and connector -$39.50. A case consisting 
of plastic front and back covers plus 
hardware is also available for $7.50. 
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current in each segment is the same at 
any intensity level, but the reduced duty 
cycle results in a reduction of average 
light emitted. The value of the fixed 
resistor R3 can vary widely and depends 
on the type of enclosure used. If the 
photocell is exposed directly to ambient 
light, then R3 will be between 4K and 
5K ohms. If a colored filter covers the 
photocell. then R3 will be between 27K 
and 30K ohms. The correct value should 
be determined by experimentation. 

Another simple feature is the COUNT 
INHIBIT position of the function switch. 
Switching to this inhibit position allows 
"locking up" the clock time and setting 
the clock in synchronization with a time 
standard such as WWV. From that 
point on. the clock is at the mercy of the 
power company for short -term accura- 
cy. but corrections are made by the 
power company to provide long -term 
accuracy. 

Another optional feature is the alarm. 
The alarm provides a 400 -600 Hz 
"beep- off -beep" alternating tone. The 
clock IC requires only a buffer transistor 
(2N4401 or equiv.). a 100 -ohm ' /2-watt 
resistor to limit current and the neces- 
sary transducer (speaker). Additionally, 
you may also wish to add the SNOOZE 
switch. Depressing the SNOOZE switch 
while the alarm is operating deactivates 
the alarm for a period of ten minutes, 
after which the alarm will go off 
again. 

Interface circuits 
The interface circuits to convert low - 

level logic to the high- voltages necessary 
to drive gas- discharge displays has been 
a difficult problem for the IC industry 
for several years, but a new family of 
Sprague display drivers has dramati- 
cally simplified this situation. Previous 
schemes of either discrete components 
or discrete components coupled with 
IC's have almost always required large 
numbers of components or were expen- 
sive due to the rather exotic process 
technologies. A joint Sprague /Bur- 
roughs effort has resulted in a much 
simpler, less expensive interface to these 
high -voltage displays. This new IC 
series is employed in this clock to 
minimize components and simplify the 
clock circuitry. 

A detailed explanation of the anode 
(digit) and cathode (segment) circuit 
interface is rather lengthy and will not 
be presented. However, any one inter- 
ested may easily obtain applications 
information by requesting MAR75 -1 
from their Sprague dealer. 

Fundamentally, the digit and segment 
IC's employ high -voltage bipolar pro- 
cessing and the use of thin -film resistor 
technology on the surface of the IC chip 
to accommodate all the functions neces- 
sary in gas- discharge interface schemes. 
The level shifting from the low level 
(low voltage) logic to the display panel 

VSS VDD_ 
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LOGIC 

VBB 
DIGIT DR VER 

GND 

ANODES 

8 -DIG T 
GAS DISCHARGE 

DISPLAY 

CATHODES 

GND 
SEGMENT 
DRIVER VKK 
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+100V 

00V 
01 

o 
0 

FIG. 4- SIMPLIFIED SCHEMATIC o the split power -supply used to drive the gas -discharge 
display. 
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FIG. 5 -POWER SUPPLY has split high- voltage supply to drive display and low- voltage source for IC's. Timebase is derived from low- voltage supply. 
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is done by high -voltage transistors 
(PNP's in 7100 series segment circuits 
and NPN's in 6100 series digit circuits). 
Necessary input current limiting, seg- 
ment current limiting, pull -up or pull - 
down resistors are included via chrome 
silicon resistors added to the IC. Also. 
the appropriate reference voltages are 
internally generated. 

As the result of this circuit break- 
through. this display may be used with 
only two IC's -one digit circuit and one 
segment IC -while previous discrete 
approaches might have resulted in 
50-75 components to perform the same 
function. Figure 4 shows the basic inter- 
face from the clock IC to the display. 
Level shifting to a positive supply 
(approx. + 100V) is done on the digit 
side. while the DC level shifting on the 
segment side to a negative voltage 
(approx. -100V) provides a total of 
approximately 200V (+ 100V and - 100V). This split supply technique 
allows the use of high -voltage bipolar 
processing using PN diode isolated 
circuitry rather than more expensive 
solutions such as dielectric isolation. 

Formerly. supplies for gas- discharge 
panels were single -ended (either +200V 
or -200V etc.) rather than the use of a 
split technique to provide the necessary 
ionization voltage. 

Power supply 
The schematic diagram of the split 

power- supply is shown in Fig. 5. The 
high -voltage split power- supply uses 
Zener diodes D10 -D13 to limit the AC 
peaks to ± 95 volts. This voltage is then 
half -wave rectified by diodes D14 and 
D15 and filtered to provide the +95V 
and -95V source for the display. 

The low- voltage supply for the alarm 
circuit and clock IC is derived from the 
AC line voltage. The line voltage is half - 
wave rectified by diode D6 and filtered 
by R14 and C3. Zener diode D8 and 
diode D9 regulates the output of the 
filter to produce the + 17V source. R14 
is a 2000 -ohm 3 -watt resistor. The resis- 
tance of R14 should be reduced to 1500 - 
ohms when the alarm option is used. 
This prevents the alarm circuit from 
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FIG. 6 -FOIL PATTERN of PC board shown half -size. 

overloading the I7V source and pre- 
vents the clock IC from issuing a power - 
interrupt indication (AM /PM indicators 
flash) when the alarm sounds. 

The 60 -Hz timebase for the clock IC 
is derived from the AC line voltage. 
Diode D7 clamps this signal to the 16- 

volt drop developed across Zener diode 
D8. 

Construction 
Assembling the clock is rather easy, 

and begins with installing the eleven 
jumper wires. The foil pattern for the 
single -sided PC board is shown in Fig. 
6 while the component placement 
diagram is shown in Fig. 7. A word to 
those concerned with neatness: use the 

SET MINS 

SET 10's 

MINS 

SET HOURS 

RUN (NORMAL) 

MOMENTARY 

C060733-CM 
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013 
D1 

RIA 47,4°1 
PKftt0(1 ¡ 
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ICI 

n 
IC2 

10 

RI DIS 

R16 

FIG. 7- COMPONENT PLACEMENT diagram shown from component -side of board. 

employed (board will take these also) as 
shown. 

Slide switches may be mounted 
toward front or rear. A wall clock would 
normally omit the SNOOZE switch and 
have switches soldered on the foil side 
of PC board. If switches are to be out of 
sight (rear) they must be spaced off the 
board to allow soldering. Figure 8 shows 
the functions of the three slide 
switches. 

Slowly insert the display into connec- 
tor from one end -proper position is 

with the small, center contact tab of 
connector facing upward or against the 
front (anode) position. These slip -in 
connectors are rather fragile and care 
must be taken to prevent bending 

SNOOZE 

RUN (NORMAL) 

SNOOZE 

TIME SET SNOOZE 

FIG. 8- SWITCH FUNCTIONS of the three slide switches. 

trick employed by any fussy techni- 
cian- stretch the jumper wire to straight- 
en it before cutting to length (stretch 12" 
to 15" lengths). Push the leads through 
the board and bend them slightly to 
retain the jumper until soldering. 

Mount the components on the PC 
board as shown in Fig. 7 and solder. 
Note: conservative use of 30 and 33V 
Zeners in the power supply requires 6 

Zeners, but two may be omitted (substi- 
tute a jumper) if 1 -watt 47 -volt types are 

I..f 

I ALARM ENABLE 

ALARM SET & TIME 

RUN (NORMAL) 

COUNT INHIBIT 

FUNCTION 

contacts, etc. After mating display and 
connector, use either double -sided ad- 
hesive tape or other adhesive to mount 
display to 3/16" spacer for raising display 
to proper height. Begin at one end of 
display leads and slip them into proper 
holes in PC board. Four leads have no 
holes; bend them away initially -after 
display is fully mounted and soldered 
they can be cut off. 

Display leads must be bent 90 °. With 
connector fully inserted between display 

anode and cathode plates, bend the 
leads at the point where they exit the 
connector. When the leads have been 
properly bent, remove paper from 
double -sided tape (or use alternate 
adhesive) to secure the display unit to 
the PC board. Solder all leads after 
checking to be certain that all are prop- 
erly lined up to appropriate holes. Trim 
all leads again. Solder in line cord and 
insert fuse (1/4 A). 

Prior to inserting the three IC's, it is 

desirable to measure three supply - 
voltages to prevent possible damage to 
the IC's from faulty or improperly 
oriented components. Use caution! The 
PC board connects to one side of the 
115 VAC line for its ground; use an 
isolation transformer if available. Use a 
VOM and be certain to rest the PC 
board on an insulated surface when 
measuring voltages. 

Connect the meter ground -lead to the 
junction of C4 and R17 and measure 
+95V ± 1.7V across C4; and measure 
+ 17V ±0.2V at the junction of C3 and 
R14. 

Reverse the meter connections prior 
to making the measurement at the junc- 
tion of C5 and R18; this should measure 
-95V ± 1.7V. If all three voltages are 
correct, then the IC's may be soldered 
into the board. If the voltages are not 
correct, then check diode and capacitor 
polarities, etc. Be certain that ICI, IC2 
and IC3 are oriented correctly as shown 
in Fig. 7. 

Check the operation of the clock. Plug 
it into a 115 -volt 60 -Hz AC line and, if 
available, use an isolation transformer. 
The display should ionize and indicate 
"AM 12:00:00." The display will hold in 
this state until the time is set. For setting 
to the exact time, use the count inhibit 
function and lock the clock to a refer- 
ence standard such as WWV. From that 
point the accuracy is maintained by the 
local power company. R -E 
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If you 
can't 

to college 

for your 
career in 

electronics 

read this! 
CREI brings college -level training 

to you with eight educational 
advantages, including special 

arrangements for engineering degrees 

Advanced Electronics 

The best way to qualify for top positions 
and top pay in electronics is obviously 
with college -level training. The person 
with such training usually steps more 
quickly into an engineering level posi- 
tion and is paid considerably more than 
the average technician who has been on 
the job several years. 

A regular college engineering pro- 
gram, however, means several years of 
full -time resident training -and it often 
means waiting several years before you 
can even start your career. This, of 
course, is difficult if you must work full 
time to support yourself and your fam- 
ily. 

If your career in electronics is limited 
without college -level training, take a 
look at the advantages a CREI home 
study program can offer you. 

1. Convenient Training 
CREI brings the college to you. 
Through the convenience of home study, 
you receive exactly the same level of 
training you will find in any college or 
university offering programs in elec- 
tronic engineering technology. With 
CREI, however, you can "go to college" 
whenever you have spare time at home 
or on the job. 

2. Specialized Programs 
With CREI, you enjoy the advantage of 
specialized training. That is, your pro- 
gram will include only those courses 
directly applicable to your career in 
electronics. We omit such courses as 
English, social studies and other sub- 
jects, which are usually required in 
resident schools. Therefore, with CREI, 
you move ahead faster to the more in- 
teresting and useful part of your train- 
ing. 

3. Practical Engineering 
CREI programs give you a practical 
engineering knowledge of electronics. 
That is, each part of your training is 
planned for your "use on the job." By 
using your training, you reinforce the 
learning process. And by demonstrating 
your increased knowledge to your em- 
ployer, you may qualify for faster ca- 
reer advancement. 

4. Engineering Degrees 
CREI offers you a number of special 
arrangements for earning engineering 
degrees at recognized colleges and uni- 
versities. You can earn college credit 
while you are taking your CREI pro- 
gram or apply later, whatever is best for 
your career plans. 
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areer Training at Home 

5. Unique Laboratory 
Only CREI offers you the unique Elec- 
tronic Design Laboratory Program. This 
complete college laboratory makes learn- 
ing advanced electronics easier and it 
gives you extensive practical experience 
in many areas of engineering, including 
design of electronic circuits. No other 
school offers this unique program. It is a 
better "Lab" than we have found in 
many colleges. And the professional 
equipment included in the program be- 
comes yours to keep and use throughout 
your professional career. 

6. Wide Program Choice 
CREI gives you a choice of specializa- 
tion in 14 areas of electronics. You can 
select exactly the area of electronics best 
for your career field. You can specialize 
in such areas as computer electronics, 
communications engineering, micro- 
wave, CATV, television (broadcast) 
engineering and many other areas of 
modern electronics. 

7. Prepared by Experts 
Experts in industry and technical orga- 
nizations of government develop CREI 
programs. Each part of your training is 

developed by a recognized expert in that 
area of electronics. That means you get 
the most up -to -date and practical in- 
struction for your career. 

8. Industry Recognition 
That CREI training is recognized by in- 
dustry and government is evident from 
the fact CREI provides training to ad- 
vanced technical personnel in over 
1,700 technical organizations. Many sub- 
sidize the training of their employees 
with CREI. If there is any question 
about the advantages of CREI training 
for you, ask your employer or any engi- 
neer to evaluate the outline of a CREI 
program for you. 

Other Advantages 
Of course, there are many other ad- 
vantages to CREI training. For ex- 
ample, throughout your training, CREI's 
staff gives you personal instruction for 
each step of your program. And in 
many industrial areas, both in the U. S. 
and abroad, CREI Field Service Repre- 
sentatives provide a number of impor- 
tant personal services for your training 
and your career. 

FREE Book 
There isn't room here to give you all of 
the facts about career opportunities in 
advanced electronics and how CREI 
prepares you for them. So we invite 
you to send for our free catalog (if you 
are qualified). This fully illustrated, 80 
page catalog describes in detail the pro- 
grams, equipment and services of CREI. 

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 de- 
pending upon whether you have exten- 
sive or minimum experience in elec- 
tronics. 

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

Mail card or write describing qualifications to 

ICAPITOL 
RADIO 
ENGINEERING 
INSTITUTE 

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

Accredited Member National Florae Study Council 

GI Bill 
CREI programs 
are approved 
for training of 
veterans and 
servicemen under 
the G.I. Bill. p 

CO 
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Improved Noise- 

Reduction 

for Tapes 
Super -ANRS- developed by JVC and 
incorporated in several of their newly 
introduced stereo cassette decks -provides improved 
noise -reduction and increased dynamic -range capability 

LEN FELDMAN 
CONTRIBUTING HI -FI EDITOR 

AS JUST ABOUT EVERY CASSETTE DECK OWN - 
er knows by now noise -reduction 
systems such as Dolby and ANRS (the 
Automatic Noise Reduction System de- 
veloped by Japan Victor Company) 
increase the dynamic range capability of 
the cassette recording format by lower- 
ing the noise threshold, above which the 
softest recorded sounds can be heard. 
Both of these systems increase the 
recording level of high- frequency 
sounds when those sounds are part of a 
soft passage of music. The amount of 
high- frequency pre- emphasis during the 
record process is dependent upon the 
average signal level being recorded and 
varies continuously. Loud passages, for 
example, undergo no pre- emphasis 
whatever, while softest passages under- 
go the greatest amount of pre- emphasis 
during the record process. 

During playback, voltage -controlled 
frequency -sensitive amplifiers reverse 
the process, attenuating high= frequency 
playback by the amount required to 
restore flat frequency- response at all 
loudness levels. Typically, this process 
improves the signal -to -noise ratio above 
about 5 kHz (where tape hiss is most 
audible) by approximately 10 dB. While 
most people think of this action in terms 
of noise reduction, the process can also 
be thought of as increasing the 
dynamic -range capability. The boun- 
daries of dynamic range in tape record- 
ings consist of the low residual tape 
noise -level at one extreme and the tape 
saturation level at the other extreme. If 
we think of the recorded program as a 
ship passing under a bridge, taller ships 
can be accommodated either by "low- 

ering the water or raising the bridge." 
Noise reduction systems, in this analogy, 
"lower the water." 

Upward dynamic expansion 
In an attempt to "raise the bridge," 

JVC has now come up with a modified 
version of their original ANRS system 
that they call Super -ANRS. In order to 
understand how it works, it is necessary 
to review some of the principles of tape 
recording. During the recording process, 
input signals are equalized so that high - 
frequency signals are boosted by a pres- 
cribed amount. This is done so that the 
playback response will be reasonably 
flat beyond the point at which the play- 
back -head response begins to fall off. 
The principle of record equalization is 
illustrated in the graph of Fig. 1. 
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S 10 
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FIG. 1- TYPICAL RECORD EQUALIZATION ap- 
plied to cassette systems to compensate for 
head and tape characteristics. 

Because cassette recorders operate at the 
slow speed of 1' /8 IPS and use a narrow 
tape, the record equalization used in 
cassette decks pre -emphasize high fre- 
quencies much more than does the 
equalization appled to faster operating 
open -reel decks. As a result, tape satura- 
tion at high frequencies occurs more 

readily. Figure 2 illustrates this effect. 
At low recording levels, playback output 
level is linear with respect to record 
input level for both the 1 kHz and 10 
kHz signals. But, at higher recording 
levels, the 10 -kHz signal saturates the 
tape at a level that is nearly 15 dB lower 
than the saturation point for the 1 kHz 
signal. If the music you try to record 
contains a high percentage of higher 
frequencies (music dominated by cym- 
bals, piccolo or even guitar sounds that 
have high- frequency transients), the 

1 
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\ 10 
\kHz 

-30 -20 - 0 0 + 0 +20 

RECORDING INPUT LEVEL (dB) 

FIG. 2- CASSETTE TAPE saturates more readi- 
ly at high- frequencies, as this linearity curve 
shows. 
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FIG. 3- RECORD /PLAYBACK frequency re- 
sponse of cassette tape. 
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dynamic range of the tape is exceeded 
and when the recording is played back, 
sounds are distorted. 

This point is further illustrated in the 
curves of Fig. 3. If you try to measure 
the response (record /playback) of a 
cassette deck using a record level of 0 

dB (as indicated on the record level 
meters) or even +5 dB, high- frequency 
response rolls -off above about 5 kHz 
(for 0 dB recording level) or at an even 
lower frequency for the +5 -dB record 
level. It is for this reason that most 
manufacturers quote the record /play- 
back frequency response of their 
products on the basis of a -20 dB or 
even a -30 dB recording level. At this 
lower recording level, the overall 
response is improved because the high 
frequencies are not saturating the tape, 
even with record equalization added. 
But, there are moments in musical 
recording when high- frequency musical 
peaks do occur and often they occur too 
rapidly to be observed on the record - 
level meters. 

How super -ANRS works 
Figure 4 is a simplified block diagram 

of the Super -ANRS principle developed 
by JVC. Basically, the circuit consists of 
a variable impedance circuit that deter- 
mines the amount of high- frequency 
boost of the regular ANRS (noise reduc- 
tion) filter circuit at the left plus a 
second Super -ANRS filter circuit. The 
super -ANRS filter circuit shares the 
common variable impedance elements 
of the regular ANRS circuit. At low 
signal levels, the variable impedance 

ANRS FILTER SIN'ER.ANRS 

CIRCUIT FILTER CIRCUIT 

INPUT 

CONTROL 
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IMPEDANCE 
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R2 
I 

ol 
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FIG. 4- SUPER -ANRS CIRCUIT is added to 
basic ANRS circuit and is controlled by a vari- 
able impedance. 
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FIG. 5- RECORDING CHARACTERISTICS of 
the ANRS and Super -ANRS circuits. 

rises in value (determined by the control 
voltage) and the record response at 
various input levels is made to vary in 
accordance with the solid lines of Fig. 5. 
When the selector switch is thrown to 
Super -ANRS, an additional high -cut 
filter element formed by R 1, C 1 and R2 
is introduced. This additional high -cut 
filter compresses or attenuates high -level 
high- frequency signals in the recording 
process as indicated by the dotted lines 
of Fig. 5. Low level operation of the 
regular ANRS filters remains the same. 
The extra Super -ANRS circuit selec- 
tively compresses the signals with up to 
6 dB for a + 10 dB (as indicated on the 
meter) signal at 10 kHz. 

During playback, exactly the reverse 
process takes place, as shown in Fig. 6. 

Low -level high- frequency signals are 
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FIG. 6- PLAYBACK CHARACTERISTICS of the 
ANRS and Super -ANRS circuits. 

correspondingly attenuated by the ac- 
tion of the regular ANRS circuit (re- 
storing the flat frequency- response at 
moments of low -level reproduced mu- 
sic) while high -level high- frequency sig- 
nals that had been compressed in the 
Super -ANRS recording process are now 
expanded during playback (shown by 
the dotted lines in Fig. 6). The 10 -kHz 
signal that was compressed by 6 -dB in 
recording (at a 10 -dB level) is now 
expanded by precisely the same 6 dB 
and is therefore reproduced at exactly 
the same level as when applied to the 
input of the tape deck. 

The use of ANRS together with 
Super -ANRS therefore provides a dou- 
ble benefit. ANRS extends the dynamic - 
range downwards as it reduces tape 
noise -level, while Super -ANRS also 
extends the dynamic -range capability 
upwards. An illustration of the overall 
effect of both circuits is shown in Fig. 7. 

The double process reduces high -level 
sounds and boosts low -level sounds 
during recording. The sounds are proc- 
essed in such a way that loud sounds 
(which might exceed the tape saturation 
level) and soft sounds (which might be 
obscured by tape hiss) can now be 
recorded within the available dynamic - 
range boundaries of the tape. In play- 
back, the system restores the original 
levels with tape hiss significantly 
reduced and the effective saturation 
level raised. 
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FIG. 7- COMPRESSION /EXPANSION charac- 
teristic of Super -ANRS circuit. The size of the 
circles are proportional to the signal levels. 
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FIG. 8- INPUT /OUTPUT characteristics of the 
Super -ANRS circuit. 

Figure 8 illustrates the action of 
Super -ANRS in terms of input /output 
characteristics. Note that for a 10 -kHz 
signal, the system actually switches over 
from an expand- compress process (be- 
low levels of about -20 dB) to a 

compress- expand system (at levels 
above -20 dB). 

Figure 9 compares the record /play- 
back linearity characteristics of normal 
tape for a 10 -kHz signal with and 
without the Super -ANRS circuit acti- 
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FIG. 9- RECORD /PLAYBACK linearity charac- 
teristics of cassette tape with and without 
Super -ANRS 

vated. With the circuit turned off, the 
10 -kHz curve is the same as that plotted 
earlier in Fig. 2. With Super -ANRS in 
the circuit, the linearity for this 10 -kHz 
signal is significantly increased and, 
while it still does not approach the 
linearity of a 1 -kHz signal, the output 
level for a +5 -dB input level is 

increased by approximately 12 dB. The 
lower two curves of Fig. 9 show distor- 
tion versus input level. For a 10 -kHz 
signal at 0-dB record level, distortion 

continued on page 104 
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Tests Crown IC -150A Preamplifier 
LEN FELDMAN 

CONTRIBUTING HI -FI EDITOR 

ANYONE FAMILIAR WITH CROWN'S EARLIER 
model IC -150 will immediately realize that 
the new IC -150A is a totally redesigned unit, 
both in terms of front -panel arrangement and 
internal circuitry. The newer preamplifier - 
control unit, shown in Fig. 1, is supplied with 
a vinyl -clad black wrap and can be operated 
free -standing. Additionally, it can be 
mounted in an optionally available wood 
cabinet, custom mounted in a cabinet panel 
of your choice, or rack -panel mounted by 
means of angle brackets and hardware 
supplied with each unit. When rack - 
mounted, the unit is light enough so that no 
support shelf is required. 

Major controls along the upper section of 
the panel include a SELECTOR switch (with 
two PHONO settings, a TUNER position and 
three AUX positions plus two TAPE positions), 
BALANCE control, dual- concentric BASS and 
TREBLE controls, a unique continuously vari- 
able PANORAMA control (that makes a smooth 
transition from stereo, to mono, to reverse 
stereo) and a precision switch -type VOLUME 
control calibrated in 2 -dB steps from 0 dB to 
-58 dB. A pushbutton located between the 
VOLUME and SELECTOR switches activates the 
loudness control circuitry, while a similar 
pushbutton between the BASS and TREBLE 
controls serves to bypass the tone control 
circuitry completely for absolutely flat 
response. Five pushbuttons centered along 
the lower, black section of the panel take care 
of two tape monitor circuits, low and high 
filters and the power on /off function. At the 
lower left are a pair of single- circuit phone 
jacks for front panel connection to the AUX 3 
inputs, while at the extreme lower right is a 
stereo (two -circuit) phone jack for monitor 
output. 

The rear panel is shown in Fig. 2. No less 

than six convenience AC outlets are 
provided, five of which can handle a 
combined AC drain of 25 amperes. Input and 
output jacks are all mounted on a horizontal 
surface, but descriptive legends correspond- 
ing to these jacks are screened on the rear 

too, that since there are two pairs of main 
output jacks, signals could be fed to two 
separate stereo power amplifiers, if desired, 
or to a power amplifier and a headphone 
amplifier as shown in the connection diag- 
ram. 
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vertical surface for legibility. Near the pairs 
of PHONO inputs are screwdriver adjustment 
controls that permit you to vary the gain of 
the phono preamp section over a 20 -dB 
range, with maximum sensitivity being 0.7 
mV for rated output. In all of our subsequent 
tests, these controls were set to provide rated 
output (2.5 volts) from the main outputs with 
a phono input level of 2.5 mV. A slide- switch 
changes the gain by a fixed 10 dB. 

Circuit description 
The number and type of equipment that 

can be connected to the IC -150A is extremely 
diverse. As illustrated in the connection 
diagram of Fig. 3, as many as four different 
tape decks could be used with the system, 
along with two turntables and a tuner. Only 
two decks could be monitored however if 
they are of the three -headed variety. Note, 

MANUFACTURER'S PUBLISHED SPECIFICATIONS: 
Frequency Response: High Level: ±0.6 dB from 3 Hz to 100 kHz; Phono (RIAA): 
± 0.5 dB. Phase Response: High Level: + 1° to - 12 °, 20 Hz to 20 kHz; Phono: ± 5°, 
20 Hz to 20 kHz. Hum and Noise: Phono: 85-dB below 10 mV input; High Level: 95- 
dB below rated output. THD: Less than 0.0005% at rated output with 1 -kHz input; 
0.05% from 20 Hz to 20 kHz. IM Distortion: Less than 0.002 %. Input Gain: Phono: 
adjustable from 30 to 50 dB; High Level: 20.8 dB ±0.2 dB. Phono Overload: 33 to 
330 mV, depending upon gain setting of input. Output Level: 12 -volts maximum 
before overload; 2.5 volts, rated. Tone Control Range: ± 15 dB at 30 Hz (bass) and 
15 kHz (treble). Filters: Rumble: -3 dB @ 24 Hz, 6 dB /octave; Scratch: -3 dB @ 5 
kHz, 12 dB /octave. Power Requirements: 2 watts @ 120V or 240V, 50 -400 Hz. 
Dimensions: 19- inches standard rack mount; 17 x 51/4 x 81/8- inches behind panel. 
Weight: 10 lbs (20 lbs in optional walnut- finish cabinet). 

---+ 
2 

A signal -flow block diagram of the IC- 
150A is shown in Fig. 4. The electronics of 
the IC -150A are built around five integrated 
circuits that provide the equivalent of 89 
transistors, 25 FET's, 3 Zener diodes and 12 
diodes. In addition, 7 bipolar transistors, 1 

FET, 1 Zener and ten diodes are used in 
discrete form. The output of the IC -150A is 
muted for several seconds after turn -on to 
protect speakers against "pops ". The phono- 
preamplifier section employs a low -noise 
complementary design, using an LM301AN 
operational amplifier IC. Tone control and 
voltage amplifiers are LF356H FET op -amp 
IC's; one per channel. 

Two major circuit boards are used in the 
construction of the IC -150A: one containing 
the phono -preamp circuitry, the other for 
high -level amplification, tone control circuits 
and power- supply parts. The regulated 
power -supply delivers plus and minus 18 
volts. The master VOLUME control is posi- 
tioned directly following the high -level input 
circuits, followed by the BALANCE and PANO- 
RAMA controls that precede the tone control 
amplifier stages. The 10 -dB output attenuator 
is in the form of a precision voltage- divider 
arrangement just preceding the actual output 
terminals. Muting relay contacts (that delay 
audio turn -on) follow all the active signal - 
handling elements of the circuit. 

Laboratory measurements 
A summary of our test measurements is 

shown in Table I and can be readily 
compared with manufacturer's claims. At 
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maximum deviation occurring at the extreme 
low end of the audio spectrum. Our phono 
hum measurement of 72 dB is referred to an 
input sensitivity of 2.5 mV. Translated to a 10 

mV input (as specified by Crown), the 
number becomes 84 dB, or within a hair's 
breath of the 85 dB claimed. Both Crown's 
claim and our measurements were made 
without any weighting network applied. 
Frequency response for the high -level inputs 
was within 1 -dB from 4 Hz to 37 kHz, and 
hum -and -noise for these inputs was exactly 
95-dB below rated output as claimed. 

As stated earlier, all of our phono perform- 
ance measurements were made with respect 
to a 2.5 -mV input for an output of 2.5 -volts 
(a total system gain of 60 dB), but we did 
check the range of the gain adjustments for 
phono and determined that overall gain 
could be varied from 70 dB to 50 dB so that 
the phono input- signals ranging from 0.79 
mV to 8.0 mV could be adjusted to produce 
the rated output. 

The range of the BASS and TREBLE controls 
are shown in the composite scope photo of 
Fig. 5, with a flat -response trace superim- 
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mid- frequencies, the maximum output ob- 
tained before overload exactly equalled the 
12.0 -volts claimed. The harmonic distortion 
observed for rated output (2.5 volts) is 

undoubtedly produced by our signal source, 
which is known to contain around 0.002% 
THD. Thus, we cannot substantiate Crown's 
claim of 0.0005% for this specification. 
Obviously, at these distortion levels, the read- 
ings become a bit academic anyway since no 
one is likely to hear this level of distortion 
under actual listening conditions. Note, 
however, that there is a tendency for THD to 
increase, however slightly, at the high - 
frequency end of the spectrum where we did 
measure 0.047% for rated output. 

The phono equalization was accurate to 
within 0.4 dB of the RIAA curve, with 

posed for reference. High and low filter 
response corresponds exactly to manufac- 
turer's claims. with the rumble filter exhi- 
biting a 6 dB- per -octave slope and the high - 
cut filter attenuating frequencies above about 
5 kHz at a rate of 12 dB -per- octave. 

Figure 6 serves to illustrate two important 
features of the IC -150A. First, of course, we 
see the loudness control compensation at 10 

dB intervals. This loudness compensation 
differs somewhat from the so- called Fletcher - 
Munson curves that have been traditionally 
used as a basis for loudness compensation at 
low listening- levels. These new curves are 
based upon more recent work by Robinson 
and Dadson (1956) which has been adopted 
by the International Standards Organization. 
Note, in particular, that no high- frequency 
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emphasis is introduced at low levels, since 
very little of such emphasis was found to be 
needed for most listeners in the more recent 
investigations. In order to use this loudness 
control most effectively, it is necessary to 
calibrate your master VOLUME control on the 
IC -150A so that its maximum clockwise posi- 
tion corresponds to a listening level of 
around 100 dB SPL. Allowing for the many 
variables such as power amplifier gain, 
speaker efficiency and room size, this 
requires that all input program source levels 
be normalized in level to deliver that final 
sound pressure level. This is easily done with 
respect to phono program sources (thanks to 
the gain controls included for this circuit), 
but unless the amplifier used with the IC- 
150A has input level controls as well and 
unless your tuner and tape decks are 
equipped with output level controls, all the 
effort and precision built into this loudness 
compensation control may be for naught. 

The second purpose served by the scope 
photo of Fig. 6 is to illustrate the precise 
calibration of the VOLUME control of the IC- 
150A. We did not reduce this control by 
observing successive 10 -dB reductions in 
output, but simply by reading the numbers 
on the front panel that surround the knob; 0 
dB, -10 dB, -20 dB, -30 dB, -40 dB and 
-50 dB. Since each vertical division on our 
spectrum analyzer corresponds to an ampli- 
tude difference of exactly 10 dB, you can see 
how extremely precise that master VOLUME 
control really is. 

Using the IC -150A 
Our overall comments concerning the 

performance of Crown's IC -150A will be 
found along with an overall product analysis 
in Table II. Control action is smooth and 
positive, though we did run into a bit of 
trouble with the tone defeat switch on our 
sample, which seemed to exhibit an intermit- 
tency during its first few pushes. This 
problem cleared up by itself and may have 
been caused by a bit of dirt or dust that had 
gotten into the contacts during shipment 
and /or packing. While the front panel (and 
our description of it) seems devoid of any 
indicator lights, there is, in fact, a camou- 
flaged red spot of light that seems to shine 
right through the lower section of the panel 
when power is applied. In general, the IC- 
150A gives one a feeling of a total control 
over one's music without imposing redun- 
dancy of controls, switches, and what have 
you. Such front panel simplicity and flexi- 
bility denotes a good sense of human engi- 
neering on the part of the designers of the IC- 
150A who are to be commended for im- 
proving upon their own earlier IC -150 which 
was a very fine preamplifier- control unit to 
begin with. R -E 

TABLE I 

RADIO -ELECTRONICS PRODUCT TEST REPORT 
Manufacturer: Crown International Model: IC -150A 

PREAMPLIFIER PERFORMANCE MEASUREMENTS 
R -E R -E 

OUTPUT VOLTAGE MEASUREMENTS Measurement Evaluation 
Rated output (volts) (per mfr.) 2.5 
Maximum output before overload (V) 12.0 Excellent 
DISTORTION MEASUREMENTS 
Harmonic distortion, rated output, 1 kHz ( %) 
Harmonic distortion, rated output, 20 Hz ( %) 
Harmonic distortion, rated output 20 kHz ( %) 
IM distortion, rated output ( %) 
IM distortion, 10 -volt output ( %) 
Harmonic distortion, 10 -volt output (1 kHz) 

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 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) 

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 PREAMPLIFIER PERFORMANCE RATING 

0.0025 
0.0035 
0.047 

0.0025 
0.001 

0.0017 

0.4 
150 
72 

4 -37, 1.0 
95 
95 

See Fig. 6 
See Fig. 7 
See Fig. 7 

2.5 / 2.5 
230 
230 
230 

Superb 
Superb 

Excellent 
Superb 
Superb 
Superb 

Good 
Very good 
Excellent 

Excellent 
Excellent 

Very good 

Good 
Very Good 
Very good 

See Text (Variable) 

Very good 
Excellent 

Very good 
Good 

Excellent 
Good 

Excellent 

TABLE II 

RADIO- ELECTRONICS PRODUCT TEST REPORT 
Manufacturer: Crown International Model: IC -150A 

OVERALL PRODUCT ANALYSIS 
Retail price 
Price category 
Price /performance ratio 
Styling and appearance 
Sound quality 
Mechanical performance 

$399.00 
Medium 
Very Good 
Good 
Superb 
Very good 

Comments: In our opinion, this excellent preamplifier -control unit from Crown should probably 
have been assigned a completely new model númtler, instead of the "A" which has 
been added on to the old IC -150 that has been around for several years. The IC- 
150A is completely redesigned and, in many ways, runs rings around the older unit, 
which is no small accomplishment since the original IC -150 was a very fine preamp 
for its time. Hum -and -noise of the IC -150A is a good 5-dB lower than on the earlier 
unit, and distortion has been reduced by another order of magnitude, so that even 
our latest lab test equipment limits factual readings. We particularly liked the new 
step -calibrated master volume control with its 2-dB steps all the way down to - 58 
dB. The new loudness compensation circuitry is also an improvement, though we 
would have liked to see a few input level controls on the back panel so that it could 
be used more effectively. Welcome, too, are the high- current convenience outlets. 
Many preamps supply enough outlets for other equipment, but they usually cannot 
handle the power requirements of a basic amplifier that is likely to be used with a 
preamplifier of this high quality. 

While it is difficult to discuss the "sound" of a preamplifier when it is being used 
with a basic power -amplifier (Who is to determine which of these components is 
ultimately responsible for what we end up hearing ?), in our tests, using a Lux M -4000 
to power a pair of Dahlquist DO -10 speakers, sound was exceptionally transparent, 
devoid of coloration and totally free of audible hum -and -noise. We are familiar with 
Crown's excellent amplifier, model DC -300A that is similar to their earlier DC -300 but 
with minor modifications incorporated to increase stability under unusual load 
conditions. The IC -150A, while representing a more major redesign effort, should 
make a perfect companion to that amplifier or to any other high -quality top -grade 
basic amplifier. 

www.americanradiohistory.com

www.americanradiohistory.com


AKG Model PSE rtridge 
LEN FELDMAN 

CONTRIBUTING HI -FI EDITOR 

AKG. BASED IN VIENNA. IS PERHAPS BEST KNOWN 

for its expertise in microphone technology. 
Its products are distributed in this country 
through North American Philips Corpora- 
tion. Recently, the company announced 
availability of a new line of phonograph 
cartridges, five in all, ranging in price from 
around $40 to $135. We tested the next -to- 
the -top model P8E, packaged as shown in 
Fig. 1 and carrying a suggested list price of 
$100. 

suspension plate, (12) hinged stylus- guard, 
(13) connecting terminals, (14) mounting 
bracket, (15) cartridge body. 

The replaceable stylus assembly. identified 
by the model number X8E when purchased 
separately at a suggested price of $55.00, has 
two tiny protrusions in its housing that insure 
accurate mating with the cartridge body. 
Basically, the cartridge principle is the "in- 
duced magnet" type in which the permanent 
magnet is not part of the moving stylus 
assembly and therefore does not contribute 
to the effective mass of the stylus. Connection 
terminals are color coded and lettered for 

Laboratory measurements 
We tested the AKG P8E cartridge by 

mounting it in the pickup arm of a new 
Empire model 698 turntable. We were able to 
align the stylus tip for proper overhang with 
no difficulty or dimensional interference. 
Downward tracking force and anti -skating 
were adjusted for a I gram setting -the 
optimum force recommended by AKG for 
this particular model. A frequency response 
check was made for both channels which 
turned out to be identical within 0.5 dB over 
the frequency range from 20 Hz to 20 kHz 
(the limits of our CBS test record. Series 

The new line features what AKG calls a 

Transversal Suspension System in which a 

single "knife- edge" suspension element in the 
form of a rubber diaphragm provides both 
the spring (suspension and restoring force) 
and frictional (damping) functions. Tracking 
force of the cartridge is transferred to the 
stylus tip through torque forces created at the 
suspension element. The design of the pivot 
point concentrates all forces at essentially one 
point so that no restrictive tie or support 
wires are required. 

A cross -sectional view of the cartridge 
construction (basic configuration of all mod- 
els is essentially the same, with primary 
differences arising from the differences in 
stylus assemblies) is shown in Fig. 2. 

Numbered items are identified as follows: (1) 

stylus assembly that is user replaceable, (2) 
tranverse suspension system. (3) "nude" 
diamond tip, (4) aluminum stylus cantilever. 
(5) thin -wall tubular moving iron, (6) four - 
pole- pieces, (7) four pickup -coils, (8) crystal 
oriented permanent magnet, (9) soft -iron 
housing, (10) soft -iron back plate, (ll) 

channel and phase identification in ac- 
cordance with internationally adopted stan- 
dards. Standard ' /cinch mounting centers 
and a variety of mounting screws are 
provided, together with a spacing wedge that 
may be required for mounting the cartridge 
in some pickup -arm shells. Open. semi- 
circular shapes in the body of the cartridge 
make installation extremely simple, since 
mounting screws can be turned part-ways 
into the shell before the cartridge is tucked 
under them and tightened in place after final 
correct orientation and positioning of the 
entire cartridge body. Installation of the 
cartridge should be done with the stylus 
assembly dismounted to prevent accidental 
damage to the stylus itself. Care should be 
exercised when mounting the stylus. 

MANUFACTURER'S PUBLISHED SPECIFICATIONS: 

Frequency Response: 10 Hz to 23,000 Hz. Output Voltage: 4.0 mV at 5 cm- per -s. 

Effective Stylus Mass: 0.45 milligrams. Tracking Force Range: 0.75 to 1.25 grams. 

Stylus Tip Radius: 0.0002 x 0.0007 -inch elliptical. Compliance: 35 x 10 -6 cm -per- 
dyne. Channel Separation: 30 dB at 1 kHz; 20 dB at 10 kHz. Channel Balance: within 
2 dB. DC Resistance: 860 ohms. Inductance: 280 mH. Optimum Load Resistance: 
47,000 ohms. Optimum Load Capacitance: 470 pF. Weight: 5.86 grams. 

STR -l30). Nominal output measured at 1 

kHz was 3.0 millivolts for a stylus velocity of 
3.54 cm -per- second. This corresponds quite 
closely to the 4.0 mV claimed by AKG for a 
velocity of 5.0 cm -per- second. 

We measured trackability using a Shure 
TTR -I03 test record after first increasing 
downward tracking force to the maximum 
recommended 1.25 grams. For mid frequen- 
cies, the stylus was able to track velocities of 
31.5 cm -per- second before audible breakup 
was perceived. At high frequencies, a velocity 
of 30 cm -per- second was successfully tracked. 
These figures are quite good compared with 
those obtained with other competitively 
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priced cartridges we have checked. Table 1 

lists our measurement results. 
Frequency response obtained with the 1- 

gram tracking force setting, as well as 
channel separation, are shown in Fig. 3. 
Channel separation at 1 kHz was an impres- 
sive 30 dB, exactly as claimed. At 10 kHz, 
separation decreased to 22 dB, somewhat 
better than claimed. Results were virtually 
identical for both channels so only the right 
channel is shown for frequency response and 
the left channel was measured for separation. 
It should be noted that to obtain this ex- 
tremely smooth response it was necessary to 
add capacitance to the cartridge loading 
circuitry so that the total (including internal 
pick -up wires) added up to the recommended 
470 pF. During an earlier trial test, we noted 
a rising characteristic at the high- frequency 
end of the spectrum, amounting to around 
+3 dB. Since this did not correspond with 
the manufacturer's stated results (an indi- 
vidual response curve and separation curve is 
supplied with each model of the P8E 
cartridge), we checked the cables we had 
been using only to discover that our previous 
testing with this turntable had involved a 
discrete 4- channel pickup that required a 
very low (100 pF) capacitance cable. Our 
Empire turntable had been fitted with low 
capacitance cable for the purpose of those 
earlier tests and once we reconnected the 
standard cable (that measured 350 pF for its 
4 -foot length) we were able to obtain the 
curves shown, which corresponded almost 
precisely with the manufacturer's included 
graphs. 

Use and listening tests 
As with all transducers (speakers, head- 

phones and phono pickups). measurements 
alone do not tell a complete story. We used 
the AKG P8E cartridge for several days for 
both casual and serious musical listening and 
came to appreciate its accurate tracking capa- 
bility as well as its ability to pick up and 
reproduce difficult transients contained in 
some especially demanding musical test 
records. Our summary comments will be 
found together with our overall product anal- 
ysis in Table II. From tests of this relatively 
high priced cartridge, we can only conclude 
that AKG has managed to impart the same 
high level of technological achievement in 
the P8E (we cannot, of course, speak for 
lower priced models in the new line) as they 
have done in their highly regarded line of 
professional microphones -and that level is 
considerable. R -E 

New Sony anti -dubbing device to 
foil video tape pirates 

The Sony Corp. is now marketing in 
Japan a dub -proof tape recording system, 
CSX -100, designed for the Betamax cas- 
sette video -tape recording system. 

The new system is used at copy - 
producing centers that mass -produce Be- 
tamax video -tape cassettes. It produces 
special electrical signals to make the tape 
uncopiable by any other Betamax VTR. 
When an illegal operator tries to repro- 
duce a tape the result is a tape with 
images so scrambled as to be unsuitable 
for commercial sale. 

Sony spokesmen stated that the new 
device might solve the pirating problem 
for computer software producers as well 
as for the entertainment tape producer. 

The system was being marketed in 

TABLE I 

RADIO -ELECTRONICS PRODUCT TEST REPORT 
Manufacturer: AKG (Philips) 

PHONOGRAPH CARTRIDGE MEASUREMENTS 

R -E 
Measurements 

FREQUENCY RESPONSE 20 -20, 2 
(Hz -kHz, ±_dB) See Fig. 3 

STEREO SEPARATION 
Separation, 1 kHz (dB) 
Separation, 10 kHz (dB) 
Separation, 30 kHz (dB) 

CHANNEL BALANCE, 1 kHz (dB) 

TRACKABILITY MEASUREMENTS 
Stylus velocity at 1 kHz (cm /s) 31.5 
Stylus velocity at 10 kHz (cm /s) 30.0 
COMPONENT MATCHING CHARACTERISTICS 
Output level, 1 kHz, 3.54 cm /s (mV) 
Optimum load impedance (ohms) 
Tracking force range (_ to - grams) 
Cartridge weight (grams) 

OVERALL PHONO CARTRIDGE RATING 

Model: P8E 

R -E 
Evaluation 

Excellent 

28 Very good 
22 Excellent 

N/A 

0.5 Excellent 

3.0 
47,000 

0.75 to 1.25 
5.86 grams 

Very good 
Very good 

Excellent 

TABLE II 

RADIO -ELECTRONICS PRODUCT TEST REPORT 
Manufacturer AKG (Philips) 

OVERALL PRODUCT ANALYSIS 
Retail price 
Price category 
Price /performance ratio 
Styling and appearance 
Sound quality 
Mechanical performance 

$100.00 
High 
Very good 
Excellent 
Excellent 
Very good 

Model P8E 

Comments: Aside from the measurement of frequency response, trackability and required 
tracking force for best tracking results, the evaluation of any phono cartridge 
becomes a highly subjective matter. Most of the cartridges of the pre -quadriphonic 
era exhibited a high -end resonance that gave them a characteristic "brightness" 
that many listeners came to regard as "natural" and desirable. It was only when the 
demands of the CD -4 disc forced manufacturers to "push" pickup resonance to 
beyond audibility that listeners began to realize that they had been listening to high - 
frequency response that was anything but "flat ". Properly loaded, the AKG model 
P8E cartridge has no peak in response to beyond 20 kHz and this gives it a smooth, 
natural sounding quality that may take some getting used to. In our opinion, it is a 
highly desireable trait and one which will come to be appreciated the more one 
listens to this excellent pickup. Orientation of the cartridge seemed to be less critical 
than with most, and stereo imaging and positioning of instruments is extremely 
stable and well defined. With tracking forces of only 1 gram, the cartridge was able 
to reproduce music from our most demanding test discs with no evidence of mis- 
tracking and very good transient reproduction. The use of this model should be 
limited to installation in pickup arms that have extremely low pivotal friction such as 
those found in better single -play manual or semi -automatic turntable systems and a 
very few multiple -play high quality systems. 

Japan early last summer for about $3,300. 
Bernie Mitchell now president of 
Institute of High Fidelity 

The Institute of High Fidelity elected 
Bernie Mitchell, head of U.S. Pioneer 
Electronics Corp., president of the Insti- 
tute at its 1976 general meeting in New 
York. He succeeds George De Rado, 
president of TEAC Corp. of America, who 
was elected vice president at the same 
meeting. Richard Ekstract, of Audio 
Times, was elected secretary and Walter 
Stanton, of Stanton Magnetics, treas- 
urer. 

The Board of Directors includes Victor 
Amador of Audio Dynamics; Arthur Gas- 
man, British Industries; Ed Hopper, Ziff- 
Davis; Jerry Kalov, Jensen Sound Labs, 
and Jay Schaub, United Audio, together 
with the four officers. 

BERNIE MITCHELL 

Mrs. Gertrude Nelson Murphy continues 
as Executive Director. R -E 
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r oerrection 
from 

mera to pux 
A new system that automatically adjusts 

the color from the camera all the way to the 
picture on the TV screen in your home 

TURNING ON YOUR FIRST COLOR SET 

brought the exhilaration of a jump in 
TV viewing enjoyment. Unfortunately, 
after the initial novelty wore off, the 
system faults rose to the surface some- 
what diluting your enthusiasm. High on 
the list of complaints were the annoying 
inconsistencies in tint and color level. 

Changes in hue, color saturation and 
brightness levels were not only notice- 
able from channel to channel but from 
one program to the next, and especially 
between entertainment and commercial 
segments. Hue and saturation levels 
simply did not stay within reasonable 
limits. Constant adjustment was neces- 
sary, or the viewer gave up and watched 
a generally poor facsimile of the original 
studio image. 

Much has been done to vastly 
improve the consistency of color televi- 
sion pictures. The VIR ( Vertical Interval 
Reference) concept is capable of helping 
to produce pictures of excellent consis- 
tency by tying together the total state -of- 
the -art transmission technology. It is re- 
sponsible for most of the improvements 
you have noticed over the last year or 
two. 

There are many points between the 
studio where the program originates and 
your home receiver where color prob- 
lems crop up. The underlying problem 
is the place where the color reference 
burst is inserted. The back porch of the 
horizontal sync pulse is a very vulnera- 
ble position where small amounts of 

ROGER KENFIELD 

video signal compression affects the 
burst amplitude and phase. Deviations 
from the original burst characteristics 
cause corresponding errors in the repro- 
duced picture since the burst ultimately 
is used by the receiver demodulators to 
reproduce the picture color information. 
These signal imperfections show up at 
virtually any point in the signal pro- 
cessing chain. Video tape recorders, 
stabilizing amplifiers and the trans- 
mitter itself are typical trouble spots. 

VIT signal 
In response to these problems, the 

Broadcast Television System Committee 
of the Electronic Industries Association 
did something about the sad situation in 
1969. There already existed the VIT 
(Vertical Interval Test) signals that 
included such things as sine- squared 
pulses and multiburst signals. These 
were designed to give diagnostic infor- 
mation of the equipment in the broad- 
cast link. VIT signals may be inserted 
and measured at any point in the 
transmit signal chain and in general, do 
not follow the signal from studio to 
transmitter. Finding and improving 
individual equipment characteristics 
may help, but does not lead to an 
electrically transparent transmission 
path. (A transmission system that does 
not alter the original information.) 

VIR signal 
It became apparent that a new type of 

signal was needed and it was decided to 
experiment with VIR ( Vertical Interval 
Reference). The vertical blanking inter- 
val is a nice place to put new signals 
since this is a relatively long period of 21 

horizontal lines that is blanked from the 
viewer's eye. It is the popular place 
where most facsimile schemes have 
been known to hide their signals. 

As a reference signal, VIR is created 
and "certified" as close to the camera as 
possible. Once the technician adjusting 
the equipment decides that the picture 
on his monitor is correct, the reference is 

encoded in such a way that allows read- 
justment to the video signal further 
down the line without artistic judge- 
ments. The logical point for this read- 
justment is at the furthest point just 
before electromagnetic radiation, name- 
ly at the transmitter. 

In contrast to VIT, VIR is not meant 
to be a measure of system performance; 
it is designed so that deviations in 
signals can be easily corrected for. 

The VIR system has been extensively 
field tested by the television networks 
and manufacturers to detect any prob- 
lems unforeseen at its conception. Origi- 
nally on line 20, the signal has now been 
assigned exclusive rights to line 19 on 
both fields of the interlaced picture by 
the FCC. The relative positions of the 
VIT and VIR signals in the vertical 
blanking- interval are shown in Fig. 1. 

www.americanradiohistory.com

www.americanradiohistory.com


84 

While line 19 has been reserved for this 
purpose, the transmission of VIR is not 
mandatory! So VIR is really still experi- 
mental and its full benefits are yet to be 
realized. 

Figure 2 shows the relative ampli- 
tudes of the VIR signal segments. The 
waveform is shown as it appears on a 
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the bottom swing of the subcarrier refer- 
ence. An uncalibrated waveform check 
will quickly show a signal disparity. The 
7.5 IRE luminance reference has been 
chosen above the blanking level so that 
clipping at the blanking level will not 
affect the reference EIA's Television 
System Bulletin No. 1 gives suggestions 

VIT 
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FIG. 1- RELATIVE POSITION OF VIR SIGNAL in the composite video signal. 

90 IRE 

70 IRE 

50IRE 

+20 IRE 

-20 IRE 

100 

-60 60 

40 

20 

-2 

12+a 

121a 

7.5 IRE 
0 

-40 IRE 

FIG. 2 -VIR signal shown between two hori- 
zontal sync pulses. 

waveform monitor calibrated in IRE 
units (140 IRE units equals 1 volt peak - 
to- peak). Zero is the blanking level. The 
signal starts out with 24 microseconds of 
color subcarrier reference. Similar to the 
subcarrier burst on the rear porch of the 
video sync, the subcarrier VIR reference 
contains both the phase and amplitude 
information. The phase of the signal is 
exactly the same as the burst. The 
important difference lies in its ampli- 
tude and average level. Sitting on a 
pedestal of 70 IRE units, the signal 
swings with a peak -to -peak amplitude 
of 40 IRE units. Sometimes you will see 
286 millivolts associated with the 3.58 
MHz reference. When the 140 -IRE unit 
video signal is adjusted for its standard 
1 volt P -P level, 40 IRE units corre- 
sponds to 0.2857 volt. The chroma refer- 
ence extends to neither the white or 
black signal extremes. Signal compres- 
sion common to the sync pulses will not 
affect this reference. The 70 IRE unit 
pedestal and the 40 IRE unit amplitude 
is about the level of flesh tones, so if the 
chroma reference frequency is shifted in 
phase differently from the other video 
frequencies, at least the flesh tones can 
be corrected close to their right values. 

The first of two luminance reference 
levels follows directly after the subcar- 
rier reference -12 microseconds of a 
constant 50 IRE unit level. Next is the 
second luminance reference that is also 
12 µs in duration but at 7.5 IRE units. 

The first 50 IRE unit luminance refer- 
ence has been selected to line up with 

COMPOSITE VIDEO 
FIELD 1 

for monitoring the VIR signal with a 
waveform monitor and vectorscope. 

Using VIR 

The most obvious way of using the 
VIR signal is an open -loop method in 
which an operator sits in front of a 
waveform monitor and vectorscope. 
observes discrepancies in the waveform 
and readjusts the signal to correct the 
VIR. Tektronix has a number of instru- 
ments that are ideal for this purpose. 
One type of waveform monitor can be 
adjusted to give a two -field display and 
the sweep magnifier used to examine 
the VIR waveform in detail. Some other 
models such as the model 529 Waveform 
Monitor include selectors that pick out 
the individual lines of a TV picture. 

Manual adjustment of the video 
signal at the TV studio proceeds by first 
setting the luminance gain so that the 50 
and 7.5 IRE unit reference levels are 
correct. Then the blanking level and 
sync amplitude are set. Chrominance 
gain is adjusted next so that the refer- 
ence signal is 40 IRE units in amplitude. 
Finally the color burst is corrected so 
that its phase is the same as the VIR 
reference. Note that the first three 
adjustments are made on the total video 

PROGRAM PROGRAM 
VIDEO IN 

WITH VIR 
SIGNAL 

1440 AUTOMATIC 
VIDEO CORRECTOR 

EXTERNAL 
CORRECTION 

INPUT 

signal using the WR as the reference, 
and the fourth burst phase setup was 
made only on the color burst. 

The Tektronix model 1441 VIR Signal 
Deleter /Inserter will remove the signal 
appearing on the chosen vertical blank- 
ing interval line and replace it with an 
internally generated VIR signal. Anoth- 
er mode of operation inserts the VIR 
signal only if none is present on the 
input. Special effects such as fades 
require manual control. The original 
VIR may have to be removed during the 
effect. 

All this leads up to the Tektronix 
model 1440 Automatic Video Corrector 
that makes all the necessary video 
corrections based on the VIR signal. Six 
parameters are automatically corrected: 
master gain, setup, chroma gain, burst 
phase, burst gain, and sync gain. 

Master gain, or video amplification, is 
corrected so that the 50 IRE unit lumi- 
nance reference is in the right signal 
proportion. Setup sets the black level 
using the 7.5 IRE reference. The 40 IRE 
unit chrominance signal is used by the 
model 1440 to adjust chrominance 
amplitude. Burst gain is set on the basis 
of the VIR chrominance amplitude. 
This adjustment is important for those 
receivers that have color saturation 
levels proportional to the burst level. 
Burst phase is aligned with the VIR 
chrominance phase. The sync gain 
corrections are important for the sync 
tip clamping used throughout the trans- 
mission link as well as the TV sets that 
clamp on sync tips. 

An additional feature of the model 
1440 is an output voltage that drives a 
monitoring device such as a strip 
recorder to give a record of the varia- 
tions in the incoming signal. The instru- 
ment does other useful functions such as 
clamping to remove 60 -Hz hum and 
field -time tilt on the video. Signal 
bounce common to microwave links is 
removed. 

Distortion in the transmitter is a 
source of color problems that cannot be 
open -loop corrected at any point up to 

PROGRAM 
OUT 

INPUT 

TRANSMITTER 

TV ANTENNA 

OUTPUT 

RF PICKOFF 

ZERO CARRIER 
REFERENCE DRIVE OUTPUT 

a 

VIDEO 
DEMODULATOR 

RF 
OUTPUT INPUT 

FIG. 3 -COLOR SHIFTS due to transmitter distortion are corrected by negative feedback. 
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the video input to the modulator. Figure 
3 shows an innovative solution to this 
dilemma. A closed loop is formed 
around the transmitter by detecting the 
RF output after modulation! Here the 
model 1440 is used as a precorrector. 
The signal at the input to the transmitter 
is predistorted so that the RF output is 

distortion -free. The effect is analagous 
to a feedback amplifier. The sum of the 
input and feedback signals in the input 
amplifier stage produces error signal. 
The negative feedback signal distorts 
the input in such a way that the output 
distortion is reduced. Vestigial sideband 
demodulation must be done with some- 
thing other than an inaccurate diode 
detector. The demodulator must be a 

precision device since its faithful detec- 
tion is vital to producing the corrected 
output. 

VIR and the consumer 
Although the VIR system was origi- 

nally envisioned to be used by the 
broadcasters. G -E has gone a step 
further and actually built a VIR recog- 

SIGNAL 
TOWER 

CABLE READY® 
VHF ANTENNA INPUT 

SYNC 

HORIZ 
PULSES 

VIDEO 

R7 DELAY ADJ 

VERTICAL 
INTEGRATOR 

BINARY 
COUNTER 

BLACK REF 
PULSE 

R-Y 

LINE 19 
PULSE 

R53 

TINT PREFERENCE 

n 

LINE RECOGNIZER 

VIR 
SENSOR 

TINT 
CONTROLLER 

VIR 
INDICATOR 

,Ak 

DC 
-.TINT CONTROL 

VOLTAGE 

--nr 
R232 

MANUAL TINT 

DC 
SWITCHING 
VOLTAGE 

CHROMA 
REFERENCE 
KEYING PULSE 

FIG. 4 -G-E's BROADCAST CONTROLLED COLOR SYSTEM. 

COLOR 
CONTROLLER 

1 

BY Y 

A separate VIR module performs the 
functions of the block diagram in Fig. 4. 
The module has 5 IC's and 30 tran- 
sistors and can be completely removed 
for servicing. First the module detects 
the 19th horizontal -line of each video 
field and determines whether a VIR 
signal is present. DC voltages are then 

n.. 
IN -LINE GUN 
PICTURE TUBE 

CONSTANT 
VOLTAGE 
POWER 
TRANSFORMER 

DIODE 
RECTIFIER 
MODULE 

HARD WIRED CIRCUIT VERTICAL HINGED 

POWER CORD BREAKER MODULE PANEL 

REAR VIEW of G -E's new television receiver containing the VIR module. 

nition system right into their 1977 TV 
receiver line. The G -E VIR Broadcast 
Controlled Color System used in their 
YM 25 -inch and some of their YC -2 19- 
inch models make the final corrections 
right in your home. Any problems such 
as differential phase caused by a non - 
ideal antenna system are corrected for 
with this system. 

The viewer knows this set is different 
than the others because of the presence 
of a VIR switch and an LED indicator. 
When the switch is flipped to the ON 

position and a VIR signal is being 
received, the indicator lights. The auto- 
matic circuitry takes over the color func- 
tions and the COLOR and TINT controls 
on the front -panel of the television 
receiver become inoperative. 

HIGH VOLTAGE 
AND SWEEP 
ASSEMBLY 

developed for color amplitude and 
phase correction. 

Because of the half -line variation in 
the phase of the two vertical fields. an 
intermediate point between the 4th and 
5th line is located as a timing reference. 
The trigger point is sensed on an inte- 
grated vertical -sync waveform. Factory 
adjusted potentiometer R7 (DELAY ADJ) 

sets the exact instant of the timing pulse. 
Fifteen more horizontal pulses must be 
counted to get to line 19. A 7493 TTL 4- 
stage binary counter counts from 0000 
to a full count of 1111 (15 counts) that is 

detected by a decoder. 
The VIR sensor circuitry then exam- 

ines line 19 to see if the signal is there. 
The tint controller and color controller 
circuits is enabled by the line recognizer 

R234 

MANUAL 

COLOR 

OC 

-.COLOR CONTROL 
VOLTAGE 

circuit. 
Some algebraic manipulation shows 

that when the chrominance reference 
level and black reference level have the 
same amplitude at the output of the R- 
Y detector. the chroma -burst phase is 

the same as the VIR reference. 
Based on this principle, the tint 

controller circuit compares the chroma 
detector output and the black reference 
and generates a DC error voltage. As in 
any closed -loop control system, the 
voltage is fed back to control one of the 
signals being compared. in this case the 
chroma phase. Control R53 gives the set 
owner a small range of tint control that 

VIR INDICATOR on front -panel of G -E's new 
television receiver. 

he can use for his own preference. 
Operation of the color controller 

circuit is very similar. The theory says 
that when the chrominance reference 
level and black level reference are equal 
in amplitude to the blue drive, the 
chroma level is correct. So a similar 
closed loop is constructed using a 
comparator to feed the DC chroma gain 
control circuits. Blue drive is simulated 
from the B -Y demodulator output and a 

signal from the luminance, or Y, video 
amplifier. 

Both the color controller and tint 
controller circuits are switched with 
diodes in response to the output of the 
VIR sensor. The DC control inputs to 
the chroma amplitude and tint circuits 
are switched between the tint control 
and tint controller, and the color control 
and color controller. R -E 
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More bits and 
pieces 

Series strung heaters 

JACK DARR 
SERVICE EDITOR 

REPLY COUPON 
Expires 12/30/76 

This column is for your service 
problems -TV, radio, audio or general 
and industrial electronics. We answer 
all questions individually by mail, free 
of charge and the more interesting ones 
will be printed here. 

If you're really stuck, write us. We'll 
do our best to help you. This coupon 
must accompany all questions. No 
reproductions or facsimile will be ac- 
cepted. Don't forget to enclose a 
stamped, self -addressed envelope. If 
return postage is not included, we can- 
not process your question. Write: Ser- 
vice Editor, Radio -Electronics, 200 
Park Ave. South, N.Y. 10003. 

R -E's Service Clinic 

THE CLINIC COLUMN ABOUT "BITS AND 
pieces" (Radio-Electronics, Feb. 1976) 
proved to be quite popular. Some 
readers asked for more. So, have some 
more! Let's look at some peculiarities 
that you can run into in sets using series - 
heater circuits. There are quite a lot of 
these around, including a lot of the 
hybrid color TV's. If one tube goes 
dead, they all go out. Or, is this always 
true? Let's see. 

For one, there's the set with several 
tubes in the string, say 8 or 9. Only 5 of 
these are dead, the remaining 4 are 
burning far too brightly. The basic series 
heater circuit uses tubes with a total 
heater voltage adding up to the applied 
line voltage. When a short to ground 
develops somewhere in the string, the 
full line voltage is applied across only a 
few tubes. The heaters of these tubes are 
running at a higher than normal 
temperature. 

We turn the set off and start hunting 
for the short with an ohmmeter. We 
don't find one. Now what? A little 
reasoning will tell you what's going on. 
The heater string should go to common 
only at the "far end ". How can it get to 
common in the middle? Through an 
element in each tube that does go to 
common -the cathode. One of the tubes 
on either side of the point where they 
stop lighting has a heater -to- cathode 
short. Now, which one? See Fig. I. 

SHORT 

COMMON OR "GROUND" 

FIG. 1 

Let's say that VI through V4 are lit. 
We can pin this down to one of two 
tubes -V4 or V5. One of these has a hot - 
short between the heater and cathode. It 
doesn't show up until the heater gets 
warm and expands. The location of this 
short, on the heater, causes the different 
symptoms. If the output side of the 
heater is shorted, V4 would be the 
culprit. If the input side of V5's heater is 
the villain, that's it. Quick- check: Turn 
the set on and pull V5. If the others go 
out, this is the bad one. If they stay lit, 
then V4 is it. Naturally this kind of 

trouble can be intermittent to add to the 
joy of the occasion. 

If this isn't really a dead short, heater - 
cathode leakage can cause some dandy 
problems, too. This shows up as bend- 
ing, ripple or a hum -bar in the picture. 
When you see this, you usually check 
the filter capacitors. They cause most of 
this kind of trouble and should be 
checked first. Also, they're easy to 
check; just bridge a good one across 
each one. Alternate test, scope the DC 
power supply lines and look for exces- 
sive ripple or signals. You can also 
scope the signal path looking for the 
point where the ripple first shows up. If 
the signal is clean before this point. all 
tubes between here and the tuner can be 
eliminated. 

The characteristics of the hum -bar 
can help in many cases. If the set has a 
full -wave DC power supply, the hum - 
bars will be 120 Hz (two bars visible at 
once.) Heater -cathode leakage produces 
only one hum -bar or a 60 -Hz ripple. If 
the set has a half -wave rectifier, this will 
also produce only one hum -bar, of 
course. 

There is one key point to remember. 
The stage you're looking for must have a 
cathode resistor. If the cathode goes 
directly to common, there will be no 
resistance for the leakage current to 
develop a hum -voltage across! Since the 
cathode circuit is a part of the plate 
circuit, any hum voltage appearing here 
will modulate the signal at the plate. 
You'll have hum in the signal from this 
point all the way to the picture tube. A 
scope check on the cathodes of all 
suspected tubes will catch it. On a prop- 
erly bypassed cathode, there should be 
no signals of any kind, including hum. 

The dropping rectifier. 
The original series -heater circuit 

sometimes used a dropping resistor in 
series to take care of any excess voltage. 
Many of them still do. However. there is 
one peculiar thing that you'll run into 
now and then and this can cause some 
weird problems. This is the "dropping 
diode " -a diode in series with the heater 
string. This makes the heater current 
flow in only one direction (pulsating DC 
instead of a true AC.) This can give you 
some extremely odd voltage readings 
along the heater string! More on this in 
a moment. If this diode develops 
leakage, or shorts, the full AC line 

www.americanradiohistory.com

www.americanradiohistory.com


The Right DMM Decision Means 
Five - Function Autoranging for only $225 
Introducing HP's 
3476 DMM 
The price is a big story in it- 
self. But performance and 
reliability play a large part 
too. Take a look: 

Convenient size -just right 
to hold in your hand ...take 
with you in a briefcase ... 
or use on your bench. The 
convenient finger ridge 
across the top gives you the 
leverage you need for easy, 
one -hand operation of any 
of the function switches. 
And the rubber feet are so 
"sticky" they hold the 
3476 fast to the bench top 
so you can press buttons 
without pushing the meter 
around. An optional carry- 
ing case and probe kit let 
you hang the instrument 
from a strap for "no- hands" 
operation. The "A" version 
($225 *) operates from the 
AC line for lab use. And for 
portable applications, the 
"B" version ($275 *) has 
built -in batteries and re- 
charging circuitry. 
Autoranging -a big plus in 
a low cost DMM. It lets 
you concentrate on the 
point of measurement... 
minimizes reading errors... 
and speeds readings too. 
All readings are made di- 
rectly in volts, kilohms, or 
amps -on an LED display. 
And there's a rangehold to 
speed and simplify repeti- 
tive measurements. 

Actual Size 

Five functions -all the func- 
tions you want and need in 
a low -cost DMM. Simply 
push the appropriate button 
to read AC volts, DC volts, 
AC or DC current, and 
ohms. There's no worry 
about polarity or zero... 
they're both automatic. 
Rugged- At HP, we've in- 
stituted a new DVM abuse 
program. We temperature 
cycle the 3476A/B, dis- 
charge 10kV to all exposed 
metal (static discharge 
simulation), connect 220 - 
VAC to every terminal with 
all pushbutton combina- 
tions, and apply a 1000V 
square wave to the input 
voltage terminals. 
We also put front -end pre- 
cision resistors on one chip 
for good reliability, and for 
better temperature and 
tracking stability. 
Easily Serviced- Should a 
fuse ever blow, replacement 
is simple because they're 
accessible from the outside. 
And since you can change 
fuses without breaking your 
calibration seal, recalibra- 
tion is unnecessary. 
The 3476A/B is backed by 
HP's service organization 
...another big plus for a 
low -cost DMM. With these 
prices and features, why 
not put your hands on the 
3476A/B for your 31/2 digit 
measurements? Your local 
HP field engineer can tell 
you how. 
'Domestic U.S.A. prices only. 

HP DVM's- 
the right 
decision 

3476A DIGITAL MULTIMETER 
HEWLETT PACKARD 

POWER 
ON `- ^. V 

RANGE 
A K SZ AUTO HOLD 

HEWLETT Shp; PACKARD 

Sales and service from 172 offices in 65 countries. 
1507 Page MITI Road, Fero Allo. California 90004 
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SERVICE CLINIC 
continued from page 86 

voltage is applied to the heater string. 
This overloads the tubes and usually 
blows at least one. Several of the makers 
who used this circuit now recommend 
modifying it by using a dropping 
resistor in place of the diode. However, 
there are still a few floating around. 

One example of a complex circuit like 
this is the Sears 564.41102100 chassis, 
Sams 1317 -2, shown in Fig. 2. This is an 

FIG. 2 

all -tube set. Note the heater circuits. 
There are two of them in parallel, both 
of which are fed through diode D6. The 
heater voltage is given as -55 volts, so it 
is evidently read on a DC voltmeter! A 
standard AC voltmeter would probably 
give you a very weird reading since it's 
calibrated for sinewaves. 

Now we come to the first curious 

thing. If you add up the heater voltages 
of the tubes in the upper string. (two 8's, 
a 6, a 21 and a 31) you get 74 volts! The 
voltage drop across V12 is shown as 
55 -34 volts or 21 volts. This tube is a 
3 /JS6. The two- winding transformer 
shown there feeds the tubes in the tuner 
from the top winding and the picture 
tube and the high -voltage regulator 
from the lower winding. The DC protec- 
tive voltage is applied to this one from 
the +300 volt DC source. All of the 
other tubes are in the lower string with 
the same 55 volts shown across it. 

A novel circuit is used here. Note that 
they have added a series resistor. shunt 
resistor and a filter capacitor to the 55 
volt half -wave rectified DC output. This 
is used to develop a -33 volt DC source 
that is used in the AGC and AFT circuit 
and one other place I never did find. 

One odd problem reported by Max 
Zimmerman of Fairborn, OH, in this 
chassis was that it had a habit of eating 
12AZ7 tubes. This was V19, in the R -Y/ 
B -Y amplifier stage. After much check- 
ing, he found that the diode X6 showed 
a normal scope pattern at first (half - 
wave humps) but that as it warmed up, 
it began to show a full sinewave output! 
Neither of us have any idea as to why 
V19 was the tube that blew, but it did. 
Replacing diode X6 cleared up the 
problem. 

So, if you run into odd symptoms in 

In any hi -fi system, the one com- 
ponent most likely to wear out is 
the phono cartridge. Or more spe- 
cifically, the phono stylus. 
While you're relaxing to your favor- 
ite music, the stylus 
is riding miles 
of groove, 
withstanding 
accelerations 
that would black 
out an astronaut. 
Which is why the 
Shibata stylus, used 
on the top models 
of Audio -Technica 

cartridges, is so important. Its shape 
reduces tracking pressure at any 
given tracking force. Even with a 
setting as high as 2 grams it will 
outlast an elliptical stylus tracking 

at a fraction of a gram. Which 
means the good sound 

of Audio -Technica lasts 
longer. And so do your 

records. 
Audio -Technica with a 

Shibata stylus: lower cost 
per record /mile and better 

sound in the bargain ! 

audio technica 
INNOVATION/ PRECISION / INTEGRITY 

When you shop for 
better sound ask 

about good 
mileage! 

AUDIO -TECHNICA U.S., INC., Dept. 116E, 33 Shiawassee Ave., Fairlawn, Ohio 44313 
Available in Canada from Superior Electronics, Inc. 

series -heater -string sets. look for any or 
all of these troubles. Don't be fooled by 
the AC voltage readings you get on your 
voltmeter. It will not read this voltage 
correctly. I keep forgetting to check for 
this. but I suspect that a DC voltmeter 
won't read it correctly either! However, 
if the thing works. then the voltages 
must be nearly right no matter what the 
instruments say. This can really be 
confusing. I get a lot of mail about it. If 
you know it's there and what it does. it 
won't bother you! Good luck! R -E 

reader 
questions 

SUBSTITUTE FOR UNKNOWN 
TRANSISTOR 

I need a replacement transistor for a 
transistor mike. Can't find any data on it, 
but the original has the numbers 
C828(S). -C.C., Centreville, VA. 

In quite a few of the import tran- 
sistors, the first two digits of a JEIA type 
number are left off. So, this could be a 
"2SC828(S) ". RCA shows a 2SC828S as 
an SK -3122. This is an NPN audio - 
transistor in a TO -220 (flat -pack) case. 
If this should be too large, an SK -3122 
is almost the same characteristics and is 
in a TO -92 case, much smaller. 

CORRECTION 
The inventor of the famous Darr 

Portable Full- Floating Decimal Point 
has struck again! In the June 1976 issue, 
page 64, the yoke- return capacitor in the 
Magnavox T979 chassis should have 
been a 1.0 p,F., not a 0.1 µF. It should 
also be a special type, Magnavox Part 
No. 250653 -2. This must be a special RF 
high- current carrying type, with poly - 
carbonate dielectric. 

Thanks to Gene McLin, Magnavox 
Service Training Manager, and George 
Crouch CET of Ace TV- Electronics, 
Concord, CA, for telling me about this. 
Gene also notes that if this capacitor 
fails, the horizontal- centering control 
and resistor R29 may also be damaged; 
check them. Both suggested replacing 
the D panel with Part No. 703505 -11, 
which has the new rated parts in it. 

NO RASTER 
I have plenty of high- voltage and the 

picture tube bias voltages are OK, but I 
have no raster. This Is a Zenith 20BC50. 
Resistor R166, 47K 3W, Is burning up. I 
have changed tubes, etc., but no help. 
6LB6 cathode current around 275 -300 mA 
I'm missing something, but what ? -B.T., 
Delta, IA. 

I think that what you're missing is the 
focus voltage. Without focus voltage the 
raster will not come on. R 166 is the one 
feeding the drive pulse to the focus 
rectifier. I would definitely suspect 
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something in this area if it is getting hot. 
Most likely suspect would be a shorted 
focus rectifier. 

HIGH -VOLTAGE PROBLEMS 
1 have too much cathode current on the 

6KD6 in this Admiral 3K16. High voltage 
is quite low and the focus jumps in and 

out. When I turn the brightness up, the 

focus goes completely out and the high 
voltage drops to about 10 kV. -L.P., 
Oscola, IA. 

From all of these symptoms, plus the 
reaction of the controls, I'd be inclined 
to suspect that the focus bleeder resistor 
is defective. Try this; disconnect the 
high- voltage lead to this bleeder and see 
if the high- voltage jumps back up and 
the current drops to normal. If so, try a 

new bleeder resistor. This one has 
probably broken down internally. (Re- 
member that without any focus voltage, 
you will not see a raster! So, don't be 
alarmed at that. 

VOLUME CONTROL PROBLEM 
There is an odd problem in this 

Magnavox 1FM053 radio. I can't turn the 

volume down enough. In fact, it hardly 
works at all. l've replaced the control and 
it does the same thing. -V.S., Dalton, 
PA. 

Simple; the bottom end of the volume 
control is not grounded. A control like 
this is just a variable signal -voltage 
divider. If the bottom (low end) is not 
grounded, the control will have no 
effect. 

Incidentally, this does not have to be 
a DC ground. The bottom of the control 
may be open but grounded for audio 
signals through a capacitor. Trace the 
circuit. 

(Feedback: Found it. Open electro- 
lytic capacitor!) 

WHY USE THE SCOPE? 
In response to a question in the June, 

1976 issue, you stressed the importance 
of using an oscilloscope. Can you tell me 

why ? -V.F., Hickory, NC. 

You use a scope in TV servicing 
because it is the ONLY instrument that 
will SHOW you the signal at a given 
point in a circuit. Other instruments will 
tell you only that there is a certain 
voltage (AC or DC) or resistance there. 
What you need to know is whether this 
point has a NORMAL waveform on it. 
This works both ways. In all DC power 
supply circuits, the normal "signal" is 

no signal at all, just a nice straight green 
line. Any kind of signal means trouble 
due to feedback. 

GATE CONTROL SWITCH 
Please recommend a replacement for a 

gate - turn -off switch used in the horizontal 
output stage of an Emerson 11PO4. I 

found a couple listed but they were all 
small ones. This is in a TO -3 case. -E.M., 
Washington, DC. 

I fell over this same thing quite a 

while back. Ordered one from the 
factory. They sent me a big TO -3, power 
transistor! I thought that a clerk had 
made a mistake, but then it dawned on 
me that a power transistor was a gate 
turn-off switch! Put it in and it worked 
beautifully. 

Try SK -3115, HEP -740 or any tran- 
sistor with similar characteristics. 

SUBSTITUTE FOR 7687 TUBE 

1 need a couple of 7687 tubes for an old 
Sylvania stereo. l've checked with the 

maker and these tubes are no longer 
available. I can't find anything on the 

characteristics either. Can you give me a 

practical substitute? Need help. -R. W., 

Schenectady, NY. 

I thought at first this was going to be 
one of those screw- ball -base types, but it 
isn't. 

7687 is a triode -pentode with a 6.3- 
volt 0.5 -amp heater and transconduc- 
tances of 2500/6800 on a 9AE base. 
Similar tubes with this base would be 
6CG8, 6LX8, 6FG7, 6EA8 or 6GH8. All 
of these are in the ballpark as far as the 
transconductance is concerned. Plug -in 
replacements. 

HOT ELECTROLYTIC CAPACITORS 
There are four big can -type electrolytic 

capacitors in this Philco TV. I happened 

` e z ec. (. d(\e)* Onl y $198. ` , ,, O Model 12 DMM 
w/o 

.r e r 

0.1 % Accuracy for DC Volts 
Autoranging and Autopolarity 

Measures Surface and Ambient 
Temperature* 

Rechargeable NiCd Batteries Included 
Plug -in Tips for Temperature and Multimeter 
Functions* 

Temperature: -55° to 153.5 -C, ±1 °C from 0° to 100 °C* 
DC Voltage: 1 mV to 750 V, input impedance 10 megohms 
AC Voltage: 200 mV,ms to 750 Vrms, input impedance 10 megohms 

shunted by 14 pF 

Resistance: 1 ohm to 19.99 megohms 

Both models include ac adaptor /charger, carrying case and operator's manual. 

LT 

Model 12T: Combined Thermometer /DMM. $259: 
LOGICAL TECHNICAL SERVICES CORP. 

71 West 23rd Street, New York, N.Y. 10010 
(212) 741 -8340 Telex 412 -7698 

Representative and dealer inquiries invited. 
CIRCLE 23 ON FREE INFORMATION CARD 
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CB Power Supply 
117 VAC /12VDC 
2 AMP Continuous 
5 AMP Surge 

Use your CB Radio, 8 -Track 
Tape or other Car Equip- 
ment at home. 

Mail $17.95 plus $1.50 
handling charges to: 

CB Division 
P.O. Box 486 
Sturtevant, Wisconsin 53177 

DEALER INQUIRIES INVITED 
CIRCLE 43 ON FREE INFORMATION CARD 

to discover that three of them are running 
very warm, almost hot. The other Is cold. 
Could this have anything to do with some 
of the symptoms I have? That is, bad sync 
and a wide floating bar up and down the 
picture. Found a couple of resistors that 
were running very warm and discolored. - 
F.K., Chicago, IL. 

I'd say so, yes! Any electrolytic capa- 
citor that runs definitely warm or hot to 
the touch is pretty sure to have excessive 
leakage. However, make sure that this is 
definitely due to internally generated 
heat and not heat radiated from a very 
hot tube close to the capacitor. (Test by 
putting a piece of aluminum foil 
between the tube and the capacitor for a 
heat shield and running the set for 
about 20 -30 minutes.) 

HORIZONTAL LINE WITH 
WIGGLES? 

I replaced a blown fuse on this 
Magnavox T941 portable. Turned it on 
and got sound, high voltage, etc. Looked 
at the screen and all I had was a hori- 
zontal line with little pulses on it! Some- 
thing like a video signal on a scope. 
Everything in the vertical output section 
seems to be OK. What the heck ? -J.A., 
Pensacola, FL. 

Check the schematic of the vertical 
output circuit. You'll find a component 
that looks like a vertical output trans- 
former. It isn't; it's a vertical output coil 

or choke. The vertical winding of the 
deflection yoke is also connected to the 
collector of the output transistor. The 
return of this winding is back to the 
+ 12 -volt source through a 500 µF elec- 
trolytic capacitor. I believe you'll find 
this capacitor is open. This would leave 
you with a sawtooth signal on the 
collector but no vertical deflection. 
Check the yoke plug and socket too, just 
for luck! 

ONE MORE MARKER 
I'd like to have a 44.0 -MHz marker on 

my Heath lG -57A sweep generator for the 
center of the IF passband. Can you tell 
me how to get it ? -H.M., Bristol, TN. 

If you insist! You can take one of the 
markers you aren't using. for example 
the 39.75 -MHz crystal, out and install a 
44.0 -MHz crystal in place of it. The 
tuning coils used for all of the IF marker 
oscillators are the same. so this one 
should tune up to 44.0 MHz. Follow the 
directions in the manual for setting the 
amplitude of this marker. 

WHY THE NARROW EYE? 
I've been checking some capacitors 

scrounged from junk TV's with a Heath 
IT -28 capacitor checker. I note that on 
some, the eye -tube won't open all the 
way. On others, it hardly opens at all. 
Capacitance always checks close to the 
rated value. I checked some capacitors 

Now you can stock only 300 semiconductors 
instead of 112,000. 
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from stock which had been around for 
some years. Same kind of thing. Can you 

explain this ? -A.G., Hyattsville, MD. 

From my experience with bridge 
capacitor testers, a "squint" of the eye - 
tube usually means that this capacitor 
has some insulation resistance leakage. 
The wider the eye opening, the better 
the insulation resistance. This may be 
several megohms, or even tens of 
megohms. 

In some uses, such as bypassing. this 
may not hurt. I wouldn't use a capacitor 
with a narrow eye for a coupling capa- 
citor in audio stages, though. Possible 
that just enough DC voltage could leak 
through to upset the grid bias on the 
next stage. 

ALL DC VOLTAGES LOW 
The vertical size and linearity weren't 

too good on this CTC -25. Had other prob- 
lems, too. Finally discovered that all of 
the DC voltages were quite a bit low. 

Changed the diodes in the bridge, and the 

input Fifer capacitor. Voltages came up to 

normal, stayed there for half an hour and 
then down again! I'm on the wrong track 
somewhere! -R.Z., Lincoln, NE. 

I wouldn't say that you've been elim- 
inating the most likely causes! You just 
haven't gone far enough along that 
track. From an experience with the 
same kind of thing not long ago, I would 
suggest checking that thermistor in the 

degaussing circuit, and the coil. If this 
thermistor has gone up in hot- resistance 
and the coil is unplugged or open, you 
can get just this kind of problem. Quick - 
check; just hook a short clip -lead across 
the thermistor. If the voltages come up, 
replace thermistor. 

BIAS PROBLEM? 
The 6CZ5 output tubes in this 1960 

Knight amplifier glow red, and burn out. I 

changed the 250 -ohm bias resistor in the 

cathodes; same problem. Finally had to 

use a 1000 -ohm bias resistor. This works 

at low volume, but there is bad distortion 
if I turn it up. What's the problem ? -P. G., 

Charles City, IA. 

Well, you were in the right place: in 

the bias. It sounds a little obvious to say 
it, but if a tube is red hot, it's drawing 
too much current. If there are no shorts 
in the output, the problem has to be 
incorrect bias. A 6CZ5 tube with +250 
volts on plate and screen grid should 
have a net bias of - 14 volts on the grid, 
and draw about 45 mA per tube. 

One other good possibility. This could 
cause both problems; heat and distor- 
tion. Check for leaky coupling capaci- 
tors. This will put too much positive 
voltage on the 6CZ5 control grids. To 
check quickly, pull the 6CZ5's, turn 
power on and read voltage on grids with 
your VTVM: should be zero. 

continued on page 103 

The quick 
charge iron 
with 16 

different 
quick change 

tips. 

ISO}T[P 
QUICK CHARGE 
Cordless 
Soldering Iron 
completely 
recharges in 
31/2 -4 hours. 
Low voltage, 
battery powered, 
ground free 
isolated tip 
design. 

16 snap -in tips 
to fit any job 
plus a PC 
Drill. 

WAHL CLIPPER CORPORATION 
ORIGINATORS OF PRACTICAL CORDLESS SOLDERING 

Sterling, Illinois 61081 (815) 625-6525 

"Manufacturing Excellence ,Since 1919" 
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With RCA's SK Series you need 
stock fewer different semiconduc- 
tors than you'd have to with any 
other major brand. Because our 300 
devices can replace 112,000. And 
they're all immediately available. 

OEM Quality. You don't have to be 
concerned about quality with RCA 
SK's. They measure up to strict AQL 
Standards to protect you from time - 
wasting callbacks. Lets you make 
more calls. And more profits. 

See your RCA Distributor for a copy 
of the new RCA SK Replacement 
Guide. Or send $1.00 to RCA Distrib- 
utor and Special Products Division, 
P.O. Box 85, Runnemede, N.J. 
08078. Phone: (609) 779 -5735. 

ft CII SK Replacement 
Semiconductors 
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Gold -ens 

Gold plated connector 
cables for the perfectionist. 

Highest degree of electron 
transfer and longevity will 
never corrode or add 
resistance with age. 

Spring steel strain reliefs. 

Ultra -low capacitance cables. 

$8.00 per matched pair, 
1 meter length. 
From the people who 
brought you Discwasher. 

At audio specialists worldwide. 

discwasher inc. 
Columbia, Mo. 65201 
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DIGITAL MULTIMETERS 
continued from page 47 

inputs should drift (commonly this changes 
with temperature), the voltage measured by 
the single -slope converter changes. With the 
dual -slope converter, drift in the comparator 
trip point does not cause a problem unless it 
happens between the time of the up ramp 
and the down ramp of a conversion cycle. 

The reference signal for both the single 
and the dual -slope converters must be stable. 
To ensure good stability with time and 
temperature, the voltage (or current) refer- 
ence source is commonly derived from a 
temperature- compensated Zener diode that 
may have been selected for aging characteris- 
tics. This Zener diode normally has a 
constant load impedance, and may be driven 
by a constant -current source. 

The dual -slope converter also has some 
inherent noise rejection capabilities. The 
most common noise problem, apparent when 
making DC measurements, is generated by 
line- frequency signals riding on the DC 
voltage to be measured. Considering the 
single -slope converter, it is possible that noise 
on the input line causes the comparator to 
trip on the sum of the noise and the DC input 
signal or on the difference between them. For 
example, a 0.5 -volt DC signal having 0.25 
volt of AC peak noise could cause a measure- 
ment as high as 0.75 volt, or one as low as 
0.25 volt. 

The input to a dual -slope converter is 
applied to an integrator. The output voltage 
of the integrator at the end of the ramp -up 
cycle is the average value of the DC signal 
plus any noise which might have been 
present during the integration period. The 
length of the integration cycle is determined 
by the number of counts required to fill and 
overrange the counter and by the frequency 
of the clock. 

The length of this integration is of course 
constant from conversion to conversion 
within the stability of the clock. The average 
value of a sinewave is zero after both the 
positive and negative halves of a cycle are 
complete. The oscillator frequency of most 
dual -slope converters is adjusted to make the 
unknown integration cycle a whole number 
of line frequency cycles. Typically, the inte- 
gration time is chosen to be an even multiple 
of the period of one cycle of the line 
frequency (for example, 100 milliseconds 
which is the time required for six cycles at 60 
Hz or five cycles at 50 Hz). 

Integrating six cycles of the interfering 
signal simply improves the technique of aver- 
aging sinusodial noise to zero, even with 
slight discrepancies in the integration period. 
This technique, of making the integration 
time equal to an integral number of line 
frequency cycles, gives the dual -slope con- 
verter a good immunity to line frequency 
related noise. The rejection of such signals is 
called "line frequency normal mode rejec- 
tion". 

Obviously this simple converter needs 
some extra supporting circuitry to create a 
full- fledged voltmeter. The overrange circuits 
are usually sophisticated enough so they are 
not only able to handle the two overranges 
(indicated in the previous explanations) but 
also to handle a third overrange, permitting 
the normal range of the voltmeter to be 0 to 
1999. 

This means a first overrange when the 

* FREE! 

NEW CATALOG OF 
HARD -TO -FIND 

PRECISION TOOLS 
Jensen's new 128 -page catalog is jam - 
packed with more than 2800 quality 
items. Your single source for hard -to- 
find precision tools used by electronic 
technicians, scientists, engineers, in- 
strument mechanics, schools, labora- 
tories and government agencies. This 
wanted catalog also contains Jensen's 
world- famous line of more than 40 tool 
kits. Plus 10 pages of useful "Tool Tips" 
to aid in tool selection. Send for your 
free copy today! 

JENSEN TOOLE and ALLOT 
4117 N.44th Street, Phoenix, Atixono 85018 

flatus,. 
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save on gas! 
save on tune -ups! 
save on maintenance! 
Electronic ignition is "IN "I So says 
Detroit. 
Update your car with either a TIGER 
CD or a TIGER I breakerless system. 
Enjoy the benefits of better gas mileage, 
quicker starting, elimination of tune -ups, 
50,000 miles on points and plugs, and 
reduced maintenance expenses. 

TIGER MAX CD $69.95 
TIGER 500 CD 59.95 
TIGER SST CD 42.95 
SIMPLIKIT CD 31.95 
TIGER I 45.95 

Postpaid U.S.A. only. 

EStar Corporation 
Dept. WW, P.O. Box 1727 
Grand Junction, Colorado 81501 
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unknown signal is being measured, a second 
overrange when the reference voltage cannot 
reduce the integrator to zero in the same time 
allowed the unknown voltage, and a third 
overrange if the reference voltage requires 
twice as long to reduce the integrator to zero 
as as did the unknown voltage to charge the 
integrator. 

A third overrange with a simultaneous 
detection of zero output from the integrator 
would indicate an unknown voltage twice the 
reference voltage. Some models of voltmeter 
have provisions permitting even greater over - 
range capability. Display ranges of 2999 or 
3999 are available. Such voltmeters simply 
make a trade -off between the voltage swing 
of the integrator for 0 to 1.000 inputs and the 
overrange voltage swing which must be 
permitted if the integrator is to have exten- 
sive overrange capability. 

The previously described dual and single - 
slope converters have been monopolar -the 
converter only works with unknown signals 
of a single polarity. Most digital voltmeters 
either indicate the necessity for reversing the 
polarity of the unknown signal to display a 

proper reading, or they reverse polarity auto- 
matically and indicate the proper polarity of 
the unknown signal with a ± indicator. 
Single -slope converters and some dual -slope 
converters simply employ an additional 
comparator on the input (or at the output of 
the integrator) which detects an improper 
polarity input and indicates it on a display. 
Automatic polarity selection with the dual - 
slope converter is usually made by changing 
the polarity of the reference voltage. Signals 
directing the polarity reference source of the 

converter are generated by comparators at 
the output of the integrator. 

To measure unknown signals at or close to 
zero volts effectively, an offset voltage is 

added to the converter. For example, a 1 -volt 
full -scale converter might actually measure 
signals from 0.1 volts to 1.1 volts at the 
converter. Thus the dual -slope integrator 
would never have to integrate an input signal 
of less than 0.1 volts. Some dual -slope 
converters have been developed with an 
additional cycle in the measurement scheme. 
This additional cycle is completed with zero 
input. As the input during this cycle is known 
to be zero, any reading present at the comple- 
tion of the cycle can be used to correct zero - 
offset circuits. Such an additional cycle 
ensures a true zero condition. 

There are many other variations on the 
dual -slope converter. One of the first efforts 
was to remove the switch from the input 
signal entirely, as switches in the input line 
present a design problem. Mechanical ones. 
such as reed relays. have a definite short life 
span, and long -life semiconductor switches 
have serious temperature problems, in addi- 
tion to causing variations when used in 
circuits where voltage and impedance levels 
are not carefully controlled. 

to be continued 

fRedCross. 
The Good 
Neighbor. 

You can build a better 
organ than you can buy! 

A magnificent Schober Electronic Organ 
What a marvelous way to put your special 

talents to work! With our Schober Electronic Organ 
Kits and your skill, you can build yourself some 
very special satisfaction, and a lifetime of great 
music! 

Schober Organs are literally far superior to 
comparably -priced "ready -made' units. You could 
actually pay twice as much and get no better organ 
...and miss the fun of assembling it yourself. A PC 
board at a time, component by component, you'll 
assemble your own "king of instruments:' And 
when you're done, you'll wish there was more to 
do. And there is! For then, Schober will help you 
learn to play, even if you've never played a note 
before! 

Schober Organ Kits range from $650 to 
$2850, and you can purchase in sections to spread 
costs out...or have two-year time payments. 

Just send the coupon for the fascinating 
Schober color catalog (or enclose Si for a record 
that lets you hear as well as see Schober quality.) 

The ,IdiJ ^ 4 Organ Corp., Dept. RE -156 

43 Niest 61st Street, New York, N.Y. 10023 

Please send me Schober Organ Catalog 
Enclosed please find $1.00 for 12 -inch L.P. 
record of Schober Organ music. 

NAME 

ADDRESS 

CITY STATE ZIP 
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SUB TUNER 

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

GENERATOR SECTION 

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

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

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

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

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

volts 50 -60Hz. 

/lolla K 

CROSS -HATCH 

LINEARITY ADJUSTMENT 
STANDARD FOR VERTICAL AND 
HORIZONTAL POSITIONING, PICTURE 

CONTRAST, IF BANDWITH TEST 

DOT PATTERN 

CONVERGENCE ADJUSTMENT 
STATIC AND DYNAMIC CON- 
VERGENCE. BEAM ADJUSTMENTS. 

SOLD THRU DISTRIBUTORS ONLY 

I Please send me more information 

I Name 

I Address 

2849 FULTON STREET; BROOKLYN, NY 11207 L Code 

PHONE: (212) 827 -1500 
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358 Ways 

To Save On 
Instruments, 
Citizens Band, 
BurglarAlarms, 
Automotive & 

Hobby 

Electronics! 
The more you know about 
electronics, the more you'll 
appreciate EICO. We have a wide 
range of products for you to 
choose from, each designed to 
provide you with the most 
pleasure and quality performance 
for your money. The fact that 
more than 3 million EICO products 
are in use attests to their quality 
and performance. 

"Build -it- Yourself" and save 
up to 50% with our famous 
electronic kits. 

For latest EICO Catalog and name 
of nearest EICO Distributor, check reader 
service card or send 500 for fast first 
class mail service. 

EICO -283 Malta Street, 
Brooklyn, N.Y. 11207 

Leadership in creative electronics 
since 1945. 
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new producth 
More information on new products is available from the 
manufacturers of items identified by a Reader Service num- 
ber. Use the Free Information Card following page 106. 

INTEGRATED AMPLIFIER, model 1250, delivers 
125 watts minimum continuous power per 
channel with both channels driven, covering a 
power bandwidth of 20 Hz to 120 kHz. It is rated 
at no more than 0.1% total harmonic distortion 
with an 8 -ohm load. 

1,1,ne, 
11 ll 1 t 

(^C<ái^ 

Ill III 
i ® - - n n 

The model 1250 features a separate record 
mode selector for 2 tape recorders. This 
enables the user to select a different source for 
each tape recording, even while listening to a 
third program source. Special circuitry enables 
the user to monitor the quality of those record- 
ings. In addition, the front panel contains 
detented slide -graphic controls for bass, mid- 
range and treble. This provides the user with 
selectable frequency turnover points. 

The model 1250 is equipped with inputs for 
stereo microphones, two turntables, a tuner, 
and two auxiliary stereo sources. -Marantz Co., 
Inc., 8150 Vineland Ave., Sun Valley, CA 
91352. 
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FREQUENCY COUNTER, model FM -7, is a 
miniature battery- powered test instrument. The 
unit measures only 1.9 x 2.7 x 4 inches and 
will monitor frequencies from 10 Hz to 60 MHz 
and display that frequency to seven digits using 
0.25 -inch high LED's. Input sensitivity is 30 
millivolts RMS from 50 Hz to 30 MHz, and 100 
millivolts RMS from 10 Hz to 60 MHz with a 1- 
megohm input impedance. It has an input signal 
overload capability of up to 250 volts RMS at 
500 kHz. 

® MOpCL FM -7 

INPUT 

Resolution is 1 -Hz below 10 MHz and 10 -Hz 
from 10 MHz to 60 MHz. The internal timebase 
has an aging rate of less than 10 PPM from 0'C 
to + 40'C. The unit operates on self- contained 

type -AA NiCad rechargeable batteries. The 
batteries and charger unit are furnished with the 
frequency meter. The meter can be operated 
continuously for two hours on a fourteen -hour 
recharge. Options include a panel -mount 
flange, a tilt stand and a leather case. Price: 
$195.00 -Non Linear Systems, Inc., P.O. Box N. 
Del Mar, CA 92014. 
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SPEAKER SYSTEMS, model EPI 70 and EPI 
120, features 1 -inch air -spring tweeters with a 
crossover frequency of 1800 Hz. 

The model EPI 70 is a bookshelf model using 
a long- traverse 6 -inch woofer, plus tweeter. The 
frequency response is 60 to 20,000 Hz with a 
recommended RMS power range of 10 to 80 
watts. Measures 16 x 101/2 x 71/2 inches and 
weighs 171/2 pounds. 

The model EPI 120 is a floor /bookshelf model 
featuring a 10 -inch woofer plus tweeter. 
Frequency response is 38 to 20,000 Hz, ± 3 dB, 
with a recommended RMS power range of 25 to 
80 watts. Measures 25 x 15 x 121/2 inches and 
weighs 47 pounds. 

Both models are finished in wood -grain vinyl 
with bronze trim, and have acoustically trans- 
parent matte -black foam grilles. The model EPI 
70 is priced at $139.90 per matched pair and the 
EPI 120 sells for $139.95 each.- Epicure 
Products, Inc., 1 Charles Street, Newburyport, 
MA 01950. 
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POWER AMPLIFIER, model 620, features a radi- 
cally new circuit refered to as a "Tetra- Linear 
Differential Amplifier ". It is a pure Class -B 
design that virtually eliminates crossover and 
switching distortions found in all popular class 
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A-B power amplifiers. This results in a barely 
measureable total harmonic and intermodula- 
tion distortion figures that are an entire order of 

magnitude lower than those of most high -quality 
preamplifiers at all power levels right up to and 

beyond its rated maximum output of 100- watts- 
per- channel. 

The new circuit design also increases temper- 
ature stability and efficiency. The idling current 
of the model 620 is 1/25 that of other power 
amplifiers of comparable output ratings. The 

amplifier is reportedly stable into all types of 

loads, including reactive loads. Protection of the 

output transistors and loudspeakers is ac- 

complished without the use of relays or current - 
limiting devices. Short- circuiting the outputs will 
not cause any damage. 

Specifications include: power output at less 

than 0.01% THD of 100 watts -per -channel from 
5 Hz to 20,000 Hz, both channels driven into 8 

ohm loads; damping factor of greater than 100 

at 1 -kHz into an 8 -ohm load, total harmonic 
distortion is less than 0.002% at any frequency 
up to 1 kHz and less than 0.005% at any 

frequency up to 10 kHz; intermodulation distor- 
tion is less than 0.002% into an 8-ohm load with 
a 100 -watt output; frequency response is 5 Hz to 
100,000 -Hz +0-dB, - 1-dB; input impedance is 

10,000 ohms and input sensitivity is 1 volt. The 

residual noise ratio is better than 117-dB with A- 

weighting. 
The front -panel features peak- indicating 

lamps that are integrated into the heat -sink fins. 
These lamps may be programmed with rear 

panel switches to light green at 1, 5. or 25 watts 
and red at 25, 50 watts or clippi lg. The lamps 

indicate the true preset peak value at any 

frequency. 
The mode / 620, measures 153/4 x 63/4 x 93/s- 

inches and weighs 27.6 pounds. Price: 
$600.00- Nakamlchl Research (U.S.A.), Inc., 
220 Westbury Ave., Carle Place, NY 11514. 
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MOBILE CB ANTENNAS, model CA -10 and CA- 
20. The Trunk -Lid model CA -10 is a base- loaded 

unit that attaches to the trunk -lid without the 
need for screws or drilling. It features a neutral- 

EVERY DEALER 
NEEDS A 

LeveIo W 
INSTANT TV SIGNAL INDICATOR 

Levelite is not just a new product, its 
a great new patented profit maker for 
distributors. About the size of a pocket 
calculator, it is invaluable for trouble- 
shooting TV antenna and MAN sys- 
tems. Every dealer will want to carry 
one with him on service calls, so he can 
instantly isolate the trouble either to the 
set or the antenna. 

Jerrold is advertising the new Leve- 
lite heavily in dealer magazines. Be 
sure you stock it and display it. 

JERROLD 
GENERAL INSTRUMENT CORPORATION 

Horsham,Pa.19044(215)674 -4800 / 
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Geit More from Your 
Car with a ' Mark10 
system. 

1, 

The best -selling CDI system of its kind in 
the world -now at discount prices! / 

Would you like more power? Better mileage ?, 

And could you stand to eliminate 3 out of 4 II 

of those expensive tune -ups? Well, that's 
what the MARK 10 capacitive discharge 
electronic ignition system is all about. Very 
simply, it boosts the spark to your engine - 
promoting better combustion, and minimizing 
combustion contaminants. Spark plug 
life is extended, all- weather starts 
are insured, and you can feel an increase 
in acceleration and overall engine 
performance -no matter what kind of 
car you drive. Learn more about a 
MARK 10 CDI system for your car (and { 
take advantage of year -end discount prices), 
when you write today for a catalog and price list . 
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DELTA PRODUCTS, INC. 
P.O. Box 1147, Dept. RE 
Grand Junction, CO 81501 
(303) 242-9000 

I want to know more about Mark Ten COI's. 
Send me complete no- nonsense information on 
how they can improve the performance of my car. 

Name 

Address 

City State lip 
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IMONEY BACK GUARANTEE) 
If you are not completely Satisfied 

96 

CB Secret Antenna 
CONVERTS YOUR 

CAR RADIO 
ANTENNA 
TO A CB 
MOBILE 
ANTENNA* 

EASY -TO DO IT Limited 
YOURSELF 
INSTALLATION 5 yrs 

Warranty 
Unit will be 

replaced for 5 yrs 
$13.95 

"SECRET" 
BECAUSE NO 
CB ANTENNA 

IS VISIBLE 
HELPS STOP THEFT 

For all antennas, in- 
cluding windshields 

ORDER TODAY 

Sandia Sales 
235 K Robbins Lane 
Syosset, N.Y. 11791 

fl Please rush me 1 CB Secret Antenna at the purchase price of $13.95 plus 90C 
for Shipping & Handling 

Enclosed is Check or Money Order for $ 
Sony No C.O. D.'s (N.Y. Residents Add Sales Tax) 

Please Print 
Name 

Address 

City State 
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For 

faster 
service 

USE 

ZIP 

CODE 

on 

all 

mail 

Some of the best TV repair tools you 
can buy come in cans. 

Meet the proven. 
dependable line of elec- 

tronic spray chemicals from RCA. 
At the head is Big Red, the concentrated 

spray foam that cleans. polishes and lubri- 
cates tuner contacts with no drift or detuning 

after -effects. 

Next in line: our Heavy Duty Control Cleaner and 
Lubricant that's safe for plastics; our Tuner Cleaner 
Lubricant: our instant -cooling Circuit Chiller: and our non- 

flammable Relay and Contact Cleaner. 
All are necessary tools from RCA, the name electronic techni- 

cians rely on for quality and work -saving dependability. To do the 
best job, you've got to use the best tools: RCA Deluxe Electronic Spray 

Chemicals. See your RCA Spray Chemical Distributor or, for additional information, 
contact RCA Distributor and Special Products Division, Sales Promotion 

Services. Bldg 206 -2. Cherry Hill, N.J. 08101. 

RCIIDistributor and 
Special Products Division 

grey coil housing that will blend with the color of 
any vehicle and has a chromed base and spring 
that seats on a rubber base cushion. The overall 
length is 45 inches and the unit is equipped with 
15 feet of coaxial -cable terminated in a standard 
PL -259 connector. 

The Gutter -Clip model CA -20 features a 
center -loaded whip that attaches directly to the 
rain gutter of any car, truck or recreational 
vehicle without the need for drilling or screws. 
The antenna is only 21- inches high and features 
a tunable stainless steel whip, a 9 -foot coaxial 
cable terminated with a PL -259 standard coaxial 
connector. 

The model CA -20 is priced at $19.95 and the 
model CA -10 at $24.95. -EICO Electronic 
Instrument Co., Inc., 283 Malta St., Brooklyn, 
NY 11207. 
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CB ANTENNA, Long Gainer, is a tunable base - 
loaded stainless -steel antenna that can be easily 
adjusted to cover all channels across the band. 
A frequency adjustment screw is provided that 
brings in the desired channel clearly. It also has 
the capability of tuning in all the new channels 
as they become available. 

BETTER 
THAN A 
THIRD HAND! 

PANAVISE TILTS, TURNS, AND 
ROTATES TO ANY POSITION. 
IT HOLDS YOUR WORK 
EXACTLY WHERE YOU WANT IT. 
PanaVise has great strength yet is gentle 
enough to firmly hold delicate objects. 

Quite possibly the finest new tool 
you will buy this year, PanaVise is 
built to exacting professional 
standards. We guarantee it! 
Illustrated is the Electronics Vise 
Model 396. Three other bases and 
a wide variety of heads are avail- 
able. All interchange! Buy a basic 
unit, then add on to create your 
system. 

Available through your dealer. 
Write for a free catalog. 

D A A© Dept. 22E 

e 

10107 Adella Ave., South Gate, CA 90280 
In Canada: 25 Toro Rd., Downsview, Ont. M3J 2A6 

[Ej A Division of Colbert Industries 
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EXECUTIVE 
DIGITAL ALARM CLOCK 

KIT -ONLY $29.95 

FAMOUS MAKE -LIMITED QUANTITY 
AVAILABLE 

ALL Parts Included 

FEATURES 
- Delux Ivory Case 

- 24 Hr. Alarm Set 

- Easy To Read 3/4" LED'S 
- AM /PM Indication 
Send Check Or Money Order To- 
(N.J. Residents Add 5% Sales Tax) 

J.B. ELECTRONICS INC. 
P.O. BOX 104 
SHORT HILLS, N.J. 07078 

CIRCLE 39 ON FREE INFORMATION CARD 

The Long Gainer has a long lasting stainless - 
steel whip and deluxe mount with high -quality 
coaxial cable designed for easy snap -on instal- 
lation. No drilling is required because it mounts 
easily to the trunk lip. A PL -259 coaxial 

connector is also provided. Maximum height of 

the antenna is 60- inches and the tuning range is 

26.9 to 27.5 megahertz.- Anixter Bros., Inc., 
4711 Golf Road, One Concourse Plaza, Skokie, 
IL 60076. 
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catalog 

over 2000 
unique tools, 

handy kits, 
precision 

instruments, 
technical 
supplies. 

Over 24 years of service to the world's finest 

craftsmen and technicians. 

A carefully selected and tested assortment 
of unique, hard -to -find tools, clever 
gadgets, precision instruments, bargain 
kits. One -stop shopping for the technician, 
craftsman, hobbyist, lab specialist, 
production supervisor. Many tools and 
measuring instruments available nowhere 
else. One of the most unusual and complete 
tool catalogs anywhere. Get your copy of 

the NC FLASHER today. 

National Camera 
2000 West Union Ave., Dept.GBA 
Englewood, Colorado 80110 

(303) 789 -1893 
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%A COMPLETE SYSTEM FOR ONLY $459.00 IN KIT FORM 
$709.00 ASSEMBLED & TESTED 

VERSATILITY 

With CPU card, buffered 
mother card, power supply 
and cabinet. The VERAS 
System is developed 
around the popular F -8 

Series of chips which in 

our estimation is the finest 
and most versatile Micro 
processor now available. 

THE VERAS F8 COMPUTER' 
THE BEST DESIGNED COMPUTER 
FOR THE LOWEST DOLLAR COST 

ON THE MARKET TODAY 
THE CPU BOARD FEATURES: 

Two I/O ports each on the CPU and ROM chip make 32 bidirectional TTI lines. 

The Fairbug programmed storage unit provides the programmer with all 

I/O subroutines, allows the programmer to alter or display memory, and 
register its contents via teletype. 
Programmable internal timer is built into the ROM chip. 
Built in clock generator and power on reset are built into the CPU chip. 
There is a local interrupt with automatic address vector. 
It is expandable to 65K bytes of memory. 
20 mil loop and /or RS232 interface included. 
1K of on board 2102 RAM. 
Serial interface built into PSU chip 

OUR 4K STATIC RAM BOARD FEATURES: (OPTIONAL) 
Outputs buffered. 
On board decoding for any four of 64 pages. 
Address and data lines are fully buffered. 
32 2102 -1 static RAM's, 500 ns. or less, requiring no refreshing. 
No onboard regulators to cause heat problems. (Chassis mounted) 
4K memory boards with connector, buffers and static RAM's are available in kit form for $149.00 

The fully buffered mother board will accept (41 4K RAM boards for a total of 16K bytes of memory.lndividual power ter- 

minals for each 4K RAM board are provided. Memory expansion beyond 16K bytes can be accomplished by the addition of 

more mother boards. Extra buffered mother boards with connector are available in kit form for $45.00 

Our modular power supply is designed around a high frequency torroid transformer which affords a large saving in size and 

weight, and keeps filtering to a minimum. It is rated at +5V at 10 amps and -5V and ±12V at 1 amp. This power supply will 
drive our CPU, four memory boards and some peripherals. 

POWER SUPPLY KIT $139.00 
All boards are high quality G -10, double sided, solder plated with gold plated edge connector. 

TINY 2K BASIC (AVAILABLE) OCTOBER 15, 1976 $25.00 
5K BASIC (AVAILABLE) DECEMBER 15, 1976 $50.00 

PACKAGING FEATURES ARE: 
All Complete modular plug -in construction. 
8) Specifically designed rugged aluminum card rack with provisions for voltage regulators (TO -220 supplied) to keep heat 

off the boards. 
Cl Designed for convection or optional forced cooling. 
D) All I/O ports brought out to the rear panel connectors for easy accessibility. 
El Auxiliary DC power available at the rear panel to power peripherals. 

Veras Systems is currently developing the following: 
UV PROM board, DMI and DMA board, Cassette, modern, video board and more. All these boards will have innovative de- 

sign, something you will come to expect from VERAS SYSTEMS. 

Computer dealers and hobbyist club inquiries are invited. 
Expected delivery time 30 days or less. 

IThe More Flexible and Expandable 
Computer at a Comparative Price. 

VERAS SYSTEMS 

IVVarrantyl 90 days on parts and labor for 
assembled units. 90 days on parts for kits. 
Prices, specifications, and delivery subject 
to change without notice. 

Fairbug is a registered trademark of Fairchild Corp. 

r- VERAS SYSTEMS 
A Div. of Solid State Sales, Inc. 
Box 74D, Somerville, MA 02143 

(617) 547 -1461 

Enclosed is check for $ 

or Master Charge it 

VERAS F -8 Computer Kit Assembled 
04K Ram Board Quantity 
Power Supply Kit 

Name 
Address 
City State 
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WANT TO HOOK UP 
A CIRCUIT QUICK? 

The PB -100 is only one of our 
family of solderless Proto-Board 
breadboarding units, designed to 
help you assemble, test and modify 
circuits as fast as you can push in or 
pull out a lead. Preassembled 
sockets with durable 5 -point 
terminals provide low- resistance 
interconnections you can arrange 
and re- arrange at will. 

Resistors, capacitors, transistors, 
DIP's, TO -6s, LED's etc. plug in 
without damage to leads. And 
jumper connections, where required, 
are lengths of #22 AWG solid wire. 
Models from 630 to 3060 tie -point 
(6 to 32 14-pin DIP) capacity 
available. For more information, see 
your CSC dealer, or write for our 
catalog and distributor list. 

e 1976, CSC 

Proto-Board R 

100. 760 solderless 
tie -points. Kit, S19.95* 

CONTINENTAL SPECIALTIES CORPORATION =0G 
EASY DOES IT 

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

West Coast office: Box 7809, San Francisco, CA 
94119. 415- 421 -8872 TWX: 910- 372 -7992 
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*Mfrs. sugg.list 

FFICIAL TESTING 
LAB AB 

the BES T of ALL Ignition 
Stem s ! ß AIES A LLISo # 

The ALLISON e?wa 
s Officially 

Rated #1 

a Foreign 
pVnment 

etLaboratoy 

as 

the BEST " 
Fu 

elSaving" ig 
not ALL the Ignition 

Systems 
Tested, 

including 
Systems 

with C.D. 'add-ons" 

OALLSON 
"PTO XA -700' 

Allison replaced the mechanical 
Breaker -Points and Condenser with 

a "Highly Accurate" Optical Con- U.S. 
Rol. A Beam of Light, passing 6 Foreign 
through a specially designed Patents Pending 

"ROTOR" precisely triggers a Heavy -Duty "POWER 
MODULE" that BOTH "Charges and Fires" the Ignition Coil, 
with the "FASTEST" High Voltage RISE TIME, producing the 
MAXIMUM "HIGHEST ENERGY" SPARK available. 

Since there is NO Mechanical Friction, there are NO Parts to 
ever WEAR or need replacing, and ONCE properly Timed, it 
should NEVER need any Maintenance! DWELL never needs 
adjustment, it is PRE -SET to supply the OPTIMUM Perfor- 
mance at BOTH High and Low Speeds. The RPM Capability 
of the "XR -700" is Factory Tested to 15,000 RPM. 

* The "High- Energy" SPARK INTENSITY and DURATION... 
permits the Positive FIRING of Spark -Plugs, even under the 
MOST ADVERSE conditions, results in more COMPLETE 
COMBUSTION and Eliminates "Engine Misfire ", hence 
fewér exhaust Emissions, IMPROVED Fuel Mileage, a 

HIGHER Performance Level...and helps keep Plugs FROM 
FOULING, which greatly extends the Spark -Plug LIFE! 

Only the Highest Grade (U.S. Made) Solid -State Compo- 
nents are used...UNAFFECTED by Moisture or Vibration! The 
Allison "XR -700" was engineered to OUTLAST the LIFE OF 
YOUR CAR! 

IIF "EASY -TO- FOLLOW" INSTALLATION. 
(Not Necessary to Dismantle your Distributor.) 

I 

with the Exclusive... "Built -In" 
SOLID -STATE VOLTAGE REGULATOR 

The "XR -700" is a NEW, redesigned, 
EASIER TO INSTALL version of the 

Allison ''Opto -Electric ", with the New 
addition of the Voltage Regulator, 

making it the MOST RELIABLE and Fool - 
Proof Ignition System ever invented. 

e 
"XR- 700 "...Designed for those who want the BEST 
in Performance, Gas Mileage, Quicker Starting, 
Eliminate frequent Tune -Ups and Maintenance Costs. 

FACTORY- BACKED 
10 -YEAR WARRANTY. 

FREE Unit Repair or Replacement on ANY Detects lit ORDER WITH CONFIDENCE... 
Remember, even if you PAY 
Three Times as much, you 
cannot get a better Ignition 
System than the "XR- 700 "! 

At SAVE! ORDER FACTORY DIRECT. 
Send Check or M.O., Car Make, Year, No. Cyl. (4, 6, or 8 -Cyl. ) 

* You may use your MASTER CHARGE or BANKAMERICARD. 
Send us (1) Your Number, (2) Interbank No., (3) Exp. Date. 

MC or BA Card Holders, ORDER by TOLL FREE PHONE: 
(800) 423 -6525, Ext. 2. (When in Continental U.S.A.) 

Only S5995 

COMPLETE 
(Cali(. Res. add Tax) 

That's EVERYTHING 
INCLUDING... 

Postage 8 Insurance. 

Before Buying ANY other Type Ignition System 

Postcard for FREE BROCHURE. 
If you have already installed a ''Capacitive- Discharge" Ignition *I "CB" USERS: The XR -700 completely ELIMINATES the Major Convert Your "C -D" Unit to BREAKERLESS! 

/Ptsó,T \Cause 
of Primary (Ignition Noise) Interference. 

INCREASE ITS EFFICIENCY with "XR -CD "...Only $34.95 
* 
i r *' 7xt America's Oldest and Largest Manufacturer of Opto- Electronic Ignition Systems. © 

:t z 
.Q 

prrVe 
O 

ALLISON * Our BEST Salesmen are the USERS of our ALLISON Systems! 

AUTOMOTIVE CO. 1267 -E9, East EDNA PI., COVINA, CAL. 91722 
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CASSETTE DECK, model CG -362, is front 
loading and has three motors and full digital IC 
logic controls. Also featured is a digital tape 
counter, auto -stop, tape -flow control, remote 
control possibilities, input mixing and three 
position replay program selector. 

The model CG -362 incorporates Dolby noise 
reduction and DNL. There's a switchable multi- 
plex filter that's important when dubbing from 
FM Stereo and disconnectable when dubbing 
from records. Automatic bias and EQ is avail- 
able and there is a 3- position switch for setting 
three types of tape- ferric oxide or ferrichrome. 
RCA -type input and output connectors are 
included as well as DIN connectors. 

Frequency response is 20 Hz to 18,000 Hz, 
wow- and -flutter is less than 0.15% RMS and the 
signal -to -noise ratio is better than 68 dB with 
chrome tape and Dolby. 

The output of the model CG -362 is 0.5 watts 
4-ohms and is ideal for driving Philips' type 
motional feedback speakers. -Uher Of America, 
621, S. Hindry Ave., Inglewood, CA 90301. 
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VHF SCANNER, model SBE -11SM, is a super- 
sensitive, ultra- compact VHF scanner monitor 
with exceptionally low current -drain. The scan- 
ner receiver is called the Pocket Sentinel 
because it fits neatly inside a shirt pocket. 

The unit delivers a full 100 -mW audio output 
with only 0.08 -amps power consumption. Sensi- 
tivity is 0.7µV for 12-dB SINAB. Adjacent 
channel rejection is - 55 dB. 

The model SB -11SM offers both low- and 
high -band VHF coverage from 30 MHz to 50 
MHz and from 148 MHz to 174 MHz. It provides 
four -channel coverage and features LED chan- 
nel indicator lights. Also featured are separate 
volume and squelch controls, switch for channel 
lockouts, a switch for manual scan of all four 

www.americanradiohistory.com
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FREE burglar - 
alarm catalog 

over 900 
systems, 

detectors, 
controls, 

sounders, 
tools, locks, 

supplies 

TO PROTECT HOMES, 
BUSINESSES, INDUSTRY 

Huge selection of hard -to -find security 
equipment from stock. 64 fact -filled pages 

loaded with 100's of highest quality profes- 
sional alarm products, technical notes. 
diagrams. 

ONE -STOP SUPERMARKET 
SELECTION INCLUDES: 

ultrasonics, radar, infrared, undercarpet 
mats, magnetic contacts, smoke & heat de- 
tectors; Controls; Alarms: bells, sirens, 
phone dialers, lights, guard panels. Large 
selection of tools, relays, wire, holdup 
alarms, books. Fills need for industry, alarm 
cos., businesses, homes, institutions. Order 
your copy today. (Outside U.S., send $1.00.) 

mountain west alarm 
4215 n. 16th st. 
phoenix, az. 85016 
(602) 263 -8831 
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channels, an earphone jack and a built -in 

charger jack for use with an optional SBE -5AC 

charger for nicad batteries. The unit measures 
6.5 high x 2.75 wide x 1.38- inches deep and 

weighs 12.5 ounces with batteries. -SBE, Inc., 
Department P, 220 Airport Blvd., Watsonville, 
CA 95076. 
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CB MOUNTING BRACKET, model 14T170, 

provides quick removal and reinstallation of CB 

transceivers to prevent theft or unauthorized 
use of such equipment during the operator's 
absence. The adaptor permits quick -release 
brackets to be mounted either under- the -dash- 
board of the automobile or on the vehicle's 
floor. Connections between the transceiver and 

the power source are made with spring -loaded 
brass contacts. The antenna circuit includes a 

shielded connector for coaxial cable. 

A separate dash -mount section -model 
1471 71-is also available for installation of a 

single transceiver unit in a second vehicle, 
providing a convenient transfer from one oper- 
ating location to another -RCA, Distributor and 
Special Products Division, Cherry Hill Offices, 
Camden. NJ 08101. 
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SUPER SIGNAL SOURCE! 
HELECTRONIX FUNCTION GENERATOR 

:R,Oe< 
rN ou, c u( wn 

b" 

ti 

L -15 PULSE -SWEEP FUNCTION GENERATOR 

$55 KIT 75ASSEMBLED ( +s2 -DD PaHI 

FOR: Designers, Service Techs, anyone 
working with electronics! 
FEATURES: 1 Hz to 100KHz in 5 ranges, at 

constant amplitude Sine and triangle ad- 

justable to 20vp -p into 600 ohms Sine 

distortion is .5% typical Voltage control- 
led sweep of sine and triangle waves TTL 

square wave has a fully adjustable pulse 

and drives 600 ohms Frequencies of 
lower than 1 Hz and greater than 100KHz 
are obtainable short proof and guaran- 

teed for 1 full year Small, only 3" H x 

6'/4" W x 4" D State -of- the -art design! 

DEALER INQUIRIES INVITED 

HELECTRONIX 
8100 St. Clair Ave. 
N. Hollywood, CA 91605 

(213) 767 -5624 
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1 
6 -Top Brand Silicon RECT. i :tow- . 00 :iii I'1\ ........._ ....... 
RCA 110 FLYBACK TRANSFORMER. For 
Blk. & Wht. sets-18KV -For all 
types TV's, inc. sehen, J .... 3 F012 995 
10.00 
110' TV DEFLECTION YOKE for all 495 
types TV's incl schematic 

"COMBINATION SPECIAL" RCA 

110° FLYBACK plus 110 DEFLEC. 
V 
695 

TnNTORE .....-....... ...- ........................... 

90° FLYBACK TRANSFORMER for all 295 
tepe TV's (Blk. & Wht.) ...................... 

2 
70` FLYBACK TRANSFORMER for all 00 

type TV's (Blk & Wht.) 
70` N DEFLECTION YOKE for all type 200 
TV's (`Blk. & Wht.) 
OLYMPIC 6 SHARP FLYBACK Fart 

.8FT592 Equiv. Stancor . HO -408- 200 
Thordarson . FIy339 
90` COLOR YOKE For all Rectangular 795 
19 to 25" Color CRT's 
70 COLORE YOKE For all round color 595 
CRT's 
DELMONICO NIVICO COLOR FLYBACK 95 
Part .A2041143 7 

J 
WESTINGHOUSE FM TUNER .476 -V- 999 
11151)11 1 Transistor 
WESTINGHOUSE FM TUNER (12DT8 100 
Tube) 
UHF TUNER -Transistor Type Used in 295 
allTV sets 
G.E. UHF TUNER -TRANSISTOR TYPE 95 

Model .85X4 
ADMIRAL TV TUNER Model .940393 -1 

(2HA5- 41.J8) Model .T94C141.3 795 
(Transistor) ... 
WELLS GARDNER TUNER Part .7A 755 
120 -1 (4GS7 -2HÁ7 Tubes) 
G.E -TV TUNER (2GK5 -1íJ8) Model 795 

EP 86x11 
PHILCO UHF /VHF TUNER Transisto- 995 
rized 7 
IV 00 GREY SPEAKER WIRE 2 Cond , 2 
mini zip, uses 

UNIVERi1L TV Antenna Back of net 299 
mounting 5 section rods ri BLUE LATERAL Magnet Assy. Replace- 179 
ment for roost olor TV's 
COLOR CONVERGENCE Assy. Universal 2e type -good for most sets 
7 TUBE AM -FM STEREO AMPLIFIER 
CHASSIS. Completely assembled - 

ith tubes AS 1S needs slight e95 
adjustments 7 

10 -MINI ELECTROLYTIC Cond For 100 
Transistor & miniature work 
TUBE SPECIAL -IN LOTS OF 5 2CY5- 250 
508 121306 -12 13117 -18FY6 

GE NI -CAD 

RECHARGEABLE BATTERIES 

CHARGER 8 ANY 2 BATTERIES $12.95 

2 -AA BATTERIES $5.95 Pair 

2 -C BATTERIES $6.25 Pair 

2 -D BATTERIES $6.50 Pair 

1000 Recharges guaranteed 

HIGH VOLTAGE POWER TRANSISTOR 

Equiv. HEP 707 ... List price 229 

TACHOMETER 21/4" Sq. Panel Meter 1- 

VDC. full scale 33 Ohm coil resist- 200 
once 0-6000 R.P.M 

1- CASSETTE type dynamic Mike with 299 
universal plugs -200 Ohm, l -VARCO STEREO CARTRIDGE Model 295 
TN4B with holder .........._ 

2- ELECTROLYTIC CONDENSERS 80/ lop 
1Wí60 MFD -160V ..._ 

2- ELECTROLYTIC COND 200/30/4- loo 
mfd -350V ...._._._ ......._..........._ 

3- ELECTROLYTIC COND tos mfd.- too 
100V. 50 mfd. -75V 

2- ELECTROLYTIC CORD 40 mfd 1.00 
500V, 40 mfd -400V 
8- MINI PILOT BULBS With 8- Leads 100 

6.3V, 30MA (5000 Hrs.) 

8 -MINI PILOT BULBS With 12" 00 

Leads -6.3V, 150MA (5000 Hrs.)...._ 

32' -TEST PROD WIRE DELUXE QUALITY l00 
red & black 
1 -COLOR POWER TRANSFORMER RCA 695 
26R150 ... special V 

1 
2- Colorburst Quarts- Crystal For most 89 

color TV secs 3579.545 KC 

5 ASST GLOBAR VAtISTOR Popular l00 
replacements for most COLOR TV 

COLOR -TV RECTIFIER -Used in most 195 
color sets -6500 kv 3 for 
4 -TV ALIGNMENT TOOLS most useful 100 
assortment .1 __.. 

.__ 
4 -TV AUGNMENT TOOLS For Color l49 

6 -TV COLOR ALIGNMENT TOOLS Most 279 
popular type 
TV TWIN LEAD -IN 300 ohm 500' -$7, 1.00 
100- 91.50. 50' 

9 COAX CABLE RG59U (Black) 250' -$10.2 
100- $4.50, 50' 

5 -DUAL DIODE -MOST POPULAR 
TYPES Common cathode or Series 250 

connected 

MARKET SCOOP COLUMN 
ZENITH SILICON STICK RECTIFIER. 

PART .103- 215 -45K PIV, also used 595 
in Electrohome, Motorola. E.D.I. J 
3 -ZENITH VIDEO AMPLIFIER PART 200 
.121 -743 

1-'1 2- SILICON NPN TRANSISTOR HEP- lot 
S0015 ... List $1.75 

_ 

1- SILICON NPN TRANSISTOR no 
(SK3534 -HEP 05004) ........._..._.. _. 1 

5- ZENIER DIODE 1N4757A 1 100 
Watt -50 V ......... ......................._....... 

4- ASSTD. PHILCO SWITCHES -PUSH- 
PUSH TYPE .TV2 -3-4, & Sig. Sw. 259 

With knobs latest type. 
POWER TRANSFORMER (PT- 48) -110V 
Pri. -12V Sec. Used in many tran- 229 
sistor Power supplys ..... ...... ._ 

COLOR DELAY UNE -Used in most 1.65 
color sets 

Silicon NPN HO TRANSISTOR RCA - 
SK- 3021- Hep -240 RCA -SK -3026- 1.0l 

Hep -241 ea. 

Transistor Specials -Your Choice 

1=1 
SK3006, SK3018, SK3020, SK3122, 1.00 

5X3124 ........ ..................._..__.____.. ea. 

Transistor Specials -Your Choice 198 
SK3009, SK3024, SK3040 _.... 

WAHL- CORDLESS SOLDER IRON 

Complete with Auto Charger -Fast 1795 
Heating -Compact 

5 -Audio Output TRANSFORM Sub-min 100 
for Trans Radios 

5 -LP. Coil TRANSFORMERS 466 -kc for 100 
Transistor Radio... 
6" UNIVERSAL SPEAKER Top qualms 159 

Special buy 

10 "- UNIVERSAL SPEAKER Large 495 
Magnet -Top quality r UNIVERSAL SPEAKER -Large Mag- 299 
nft- Special Buy 
2 /2 "c4" SPEAKER Special Bay 10 for 69' 
4 "16" "QUAM" 16 OHM SPX. Large 
magnet ... Special BUY (10 for 179 
$15.001 

8" 
. 

-HEAVY DUTY 10 OZ. SPEAKER 595 
Ceramic Type -8 ohm ..................... 

1-6 "fl" Hart Duty 10 oc Speaker 595 
Ceramic Type R ohm 

1_1 
3- ELECTROLYTIC CONDENSERS. 100/ 200 
00/20 MFD -300 Volts 

ZENITH TRIPLER PART *212.109 
Mvalent to ECG501 395 

IMMEDIATE DELIVERY ... Scientific light packing for safe delivery at minimum cost. 

HANDY WAY TO ORDER ... Send check or money order, add extra for shipping. Lists of new offers will be returned in your order. 

Please specify refund on shipping overpayment desired: E CHECK POSTAGE STAMPS E MERCHANDISE (our choice) with advantage to customer 

BROOKS RADIO & TV CORP., 529 Columbus Ave., New York, N.Y. 10024 p 28745600 

Test Equip. Special Discount Prices ® 
Leadeil 

E/CO 

SENCORE 

TRANSISTOR RADIO asst type good, 1.50 
bad, broken, as is, potluck 
TAPE RECORDER assorted types good, 400 
bad, broken, as -is, potluck 
200 ASST. 1n W RESISTORS Top 

Brands, Short Leads, Excellent Sel- 1.00 
ection 
75 -ASST I/4 WATT RESISTORS stand. 1.00 

choice ohmages, some in 5'7 

100 -ASST 
Ih 

WATT RESISTORS stand, 1.00 
choice ohmages, some in 5R 

70 -ASST I WATT RESISTORS stand. 100 
choice ohmages, some in 5% 

35 -ASST 2 WATT RESISTORS stand, 1.00 
choice ohmages, some in 5`k 

50- PRECISION RESISTORS asst. list- 100 
price $50 less 98% 

20- ASSORTED WIREWOUND RESTS- 100 
TORS, 5, 10, 20 watt 
250 -ASST SOLDERING LUGS best 1.00 
types and sizes 

250 -ASST WOOD SCREWS finest pop- 100 
ular selection 

250 -Asst Self Tapping SCREWS 46, 100 
.8, etc.........._ ........ ....._ 

100 -ASST 6/32 SCREWS and 
L1 100 -6/32 HEX NUTS ___ .............._ 1 

a0 

100 -ASST 8/32 SCREWS and 
100 -8/32 HEX NUTS _ 1 

100 -ASST 2/56 SCREWS and t Li b 
100 -2/56 HEX NUTS 1 

100 -ASST 4/40 SCREWS and CO 

100 -4/40 HEX NUTS 1 

100 -ASST 5/40 SCREWS and 00 

100 -5/50 HEX NUTS 1 

500- ASSORTED RIVETS most useful 1 R( 

selected sizes 

100 -ASST RUBBER BUMPERS for cab- 100 
inet bottoms -other uses 

1_1 
100 -Asst RUBBER GROMMETS best too 
sizes 

10 -ASST SUDE SWITCHES SPST. too 
SPDT. DPDT, etc. 

15 -ASST. ROTARY SWITCHES All popu- 100 

Minimum Order $5.00 
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FOR COMPLETE MEASURING CONFIDENCE 
A NEW STANDARD IS BORN HI and LO ohms and a 50KVDC range 
High accuracy you can trust . with accessory He probe. 
Versatile measuring capabilities . 

An efficient, easy to operate meter . . . 

All at an affordable price . 

That's the DVM38 . .. The complete 
DVM that sets new performance stan- 
dards in 4 key areas. 

A NEW ACCURACY STANDARD 
The 3% digit, .1% accuracy is backed by 
a 15 meg S2 input impedance, compared 
to 10 meg R input of conventional 
DVM's, which guarantees up to 50% 
greater accuracy with 1/3 less circuit 
loading on every measurement for high 
accuracy you can trust. 

A STANDARD IN CAPABILITIES 
The DVM38 is more accurate in MORE 
circuits with these versatile ranges: 
100NV to 2000V DC, 1KV AC; .01 R 
to 20 meg 13 ; 0.1,,A to 2A . . . Plus 

A NEW STANDARD IN SPEED 
AND EASE OF OPERATION 
Large pushbuttons and callouts - no 
need to hunt and peck. Large .4" 
L.E.D.'s with direct readout, down to 
V and mV indicators. SINGLE STEP 
AUTO- RANGING for maximum resolu- 
tion and efficiency. 2KV DC protection 
minimizes downtime. 

THE AFFORDABLE STANDARD 
There are few .1% OVM's less expensive - 
there are none as complete in this price 
range, plus backed by a LIFETIME guar- 
antee against factory workmanship errors. 

THE DVM38 . A NEW 
STANDARD IN DVM's FOR SPEED, 
VERSATILITY AND ACCURACY. 

DVM38 BACKED BY SENCORE'S 100% 
MADE RIGHT LIFETIME GUARANTEE 

SC N C O F 3z00 Sencme 0n9e. Smu, Fane. S U 01107 v Pnone 1 605339.0100 TWx. 910 660 0300 
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7 
out d 
a,dluw 
'have it 
dorrt 
know 
iì... 

21 million Americans have high 
blood pressure. But 50 percent of 
those who have it. don't know it, 

When blood pressure goes higher 
than it should, and stays high, it sets 
the stage for heart attack or stroke 

Most cases of high blood pressure 
can be controlled with drugs and 
other advances in treatment. That's 
why you should see your doctor reg- 
ularly Only he can tell it you need 
help. 

A public er.l.. 
,..wpo how your 
Merl A..mYa.n 

new lit 
More information on new lit is 
available from the manufacturers 
of items identified by a Reader 
Service number. Use the Free 
Information Card following page 
106. 

TOOL CATALOG, No. 20, contains a compre- 
hensive selection of hand tools and accessories 
for production and maintenance work in the 
electronics and electro- mechanical oriented 
industries. Product lines range from vapor 
degreasers to parts -holding boxes. 

This edition introduces a self- contained cata- 
log of tool kits for practically every service and 
installation. The 25 kits shown in the catalog 
range from security kits for alarm installers to 
computer installation units. Also included is a 
Design -A -Kit program to enable you to design, 
select and price a kit to your own specific 
requirements. -TechnI -Tool, Inc., 5 Apollo 
Road, Plymouth Meeting, PA 19462. 
CIRCLE 102 ON FREE INFORMATION CARD 

COMPONENT CATALOG, No. 514, 56 pages of 
electronic components, test equipment, tools 
and production aids that are stocked for imme- 
diate delivery. Included are cabinets, alligator 
clips, speakers, battery holders, capacitors, 
fuses & holders, hardware, knobs, lamps, 

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. 42" long. $ .99 
Pruf 10. Versatile test prod. Solder connection. Molded 

en phenolic. Doubles as scribing tool. "Bunch" pin fits banana 
jack. Phone tip. 51/211 long. $ .89 z All in red or black - specify. (Add 50C postage and handling). 

2 Write for complete catalog of - test probes, plugs, sockets, 
I- s, earphones, headsets, miniature components. 
w Available through your local 

distributor, or write to: ' w 

ó rYe RYE INDUSTRIES INC. 
: y 

Mamaroneck, 
1 

cr In Canada Re Industries (Canada) Ltä 
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Kleps 10 - 20 .-,.. 

Kleps 30 

CASTLE Timesavers 
... for the Profession/ 

SUM RP 
TV signal circuit analysts 

Mode in USA. 

Mark V 

Castle products 

- advanced technology 

- modern styling 

- and they work! 

Ask your electronic distributor for 
them or write for more details 

CASTLE ELECTRONICS, INC. 
5715 N Western Ave . Chicago. Ill 60645 

Ph [3121 728 1800 
In Canada. Len Finkle: Ltd Ontario 
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meters, plugs & jacks, potentiometers, relays, 
resistors, semiconductors, switches, test equip- 
ment, soldering equipment, tools, transformers 
and wire. Prices are included.- Mouser Elec- 
tronics, 11511 Woodside Ave., Lakeside, CA 
92040 
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SOLDERING EQUIPMENT CATALOG, No. 76, 

features a full line of soldering and desoldering 
equipment for electronic service, industrial, 
craft and military users. Included are soldering 
irons, desoldering irons, kits and a desoldering 
head that converts a soldering iron into a desol- 
dering iron. Also shown are tips, desoldering 
bulbs, and soldering -tool stands. 

All irons feature a safety light that tells when 
it's on; a cool, unbreakable polycarbonate 
handle; and a flexible, burn- resistant Neoprene 
cord set. Soldering irons provide two heats - 
40W and 20W -to handle a wider range of work. 
Desoldering irons operate at 40W; idle at 20W 
for longer tip life. An exclusive bracket insures 
alignment and prevents damage. Prices are 
included. -Enterprise Development Corp., 5137 
East 65th Street, Indianapolis, IN 46220 
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IGNITION SYSTEMS. Four -color illustrated 
booklet describes a full line of electronic ignition 
systems. The systems are designed to improve 
engine performance for the broad variety of 

people who have yet to purchase 1975 -76 model 

cars. 
Among the benefits claimed by the Mark 10 

systems are the elimination of 3- out -of -4 regular 
engine tune -ups, up to 20% improvement in gas 

mileage, better acceleration and quicker starts. 
The systems (some of which are available in kit 

form), install easily in a matter of minutes. - 
Delta Products, Inc., P.O. Box 1147, Grand 
Junction, CO 81501. 
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Senturion Ultimate 
Long Range Radar Detector \ NEW! 

NOW ONLY 

$8995 
SENTURION - 12 Volts Powerful 

Safe professional drivers require the ulti- 
mate in advance notice of radar traffic 
control zones - computer designed an- 

tenna- integrated circuitry - audible and 
visual warning - operates off your car's 
electrical system. Send check, C.O.D. or 
charge to my credit card as indicated. 

10 Day Money Back Guarantee 
RADATRON CORP. Am. Exp. 
Dept. 2424 -49 P.O. Box 177 Carte Bianche 

N. Tonawanda, N.Y. 14120 Diners Club 
Master Charge 
C.O.D. 

Charge my credit card acct. no. Expir. 
Date 

$89.95 each plus postage & tax where applicable. 

Signature 

Name; Please Print 

Address 

City State 
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LEARN QUICKLY- EASILY -AT HOME 
Only I.H.S.I. offers these unique 
correspondence courses 
MATHEMATICS ELECTRONICS 

ENGINEERING MATHEMATICS ADVANCED MATHEMATICS 

ADVANCED ENGINEERING MATHEMATICS 

These unusual courses are the result of many years of research and 

teaching by the President of INDIANA HOME STUDY INSTITUTE, who 

has personally lectured in the classroom to thousands from all walks 

of life on mathematics electrical and electronic engineering. 

You must see these lessons to appreciate them! 
NOW you can master mathematics and electronics and ac- 

tually enjoy doing it! 
WE ARE THIS SURE: -you order your lessons on a money - 

back guarantee. 

In plain language, if you aren't satisfied you don't pay a cent. 

There are no strings attached. 

WRITE TODAY for more information and your outline of courses. You 

have everything to gain and nothing to lose! 

LICENSED BY THE STATE BOARD OF INDEPENDENT POST- SECON- 

DARY VOCATIONAL, TECHNICAL, TRADE AND BUSINESS SCHOOLS. 

THE INDIANA HOME STUDY INSTITUTE 
EASTERN DIVISION 

P.O. BOX 1189 
PANAMA CITY, FLA. 32401 
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It's faster easier and less 
expensive.Thars why 
we call it 
Super- Strip: 

As little Es $17 

This versatile mini breadboard features the same superior contacts, materials and 

construction we use in our full -scale ACE All Circuit Evaluators. Any solid hookup 

wire up to #20 plugs right in to connect DIPs, discretes and almost any components 

you have on hand. Super -Strip gives you 128 separate five -tie -point terminals in the 

circuit building matrix and 8 power and signal distribution lines - enough capacity 

to build circuits with as many as nine 14 -pin DIPS. And when you're done with your 

hookup, just pull it apart - everything's as good as new. Super- Strips come with 

your choice of nickel -silver or gold -plated terminals. Plus an instant -mount backing 

and quick -removal screws for fast and easy stacking or racking. Heard enough? 

Then stop looking and start cooking with A P Products Super- Strips. 

Part 
Number 

Model 
Number 

Terminal 
Type 

Price 
Each 

923252 
923748 

SS -2 
SS -1 

nickel- silver 
gold -plated 

$17.00 
$18.90 

Orders subject to acceptance at factory 
PO's FOB Paine ville. No COD Orders. 

A P PRODUCTS INCORPORATED 
Box 110 -R Painesville, OH 44077 (216) 354 -2101 TWX: 810 -425 -2250 

For quick phone service, 
call the A P distributor nearest you: 

(201) 224-8032 
(206) 682-5025 
(213) 768-3800 
(213) 875-2862 
(215) 698-4000 
(216) 441-3000 
(216) 587-3600 
(312) 298-8580 
(313) 525-1800 
(314) 863-7800 
(412) 782 -2300 
(4151 326-5432 
(415) 969-9240 

(5131 236 -9900 
(516) 483 -9200 
(516) 883-0999 
(914) 664 -0088 
(6021277.7661 
(612) 488 -0201 
(617) 273 -1860 
(617) 879-0860 
(713) 350-6771 
(713) 777-1666 
(714) 549-8611 
(714) 560-0515 
(803) 253-5333 

Our Distributor List is growing daily. 

If none in your area call 

toll Free 800 -321 -9668. 
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INTERNATIONAL FM 2400CH 

FREQUENCY METER 
for testing 
mobile 
transmitters 
and receivers 

s 

Tests Predetermined 
Frequencies 
25 to 1000 MHz 

Extended Range Covers 
950 MHz Band 

Pin Diode Attenuator for 
Full Range Coverage 
as Signal Generator 

Measures FM Deviation 

The FM- 2400CH provides an accurate frequency 
standard for testing and adjustment of mobile 
transmitters and receivers at predetermined 
frequencies. 

The FM- 2400CH with its extended range covers 
25 to 1000 MHz. The frequencies can be those 
of the radio frequency channels of operation 
and /or the intermediate frequencies of the re- 
ceiver between 5 MHz and 40 MHz. 
Frequency Stability: ±.0005% from+ 50°to +104 °F 

Frequency stability with built -in thermometer 
and temperature corrected charts: ± .00025% from 
+25° to +125° (.000125% special 450 MHz crystals 
available). 

Self- contained in small portable case. Complete 
solid state circuitry. Rechargeable batteries. 

FM- 2400CH (meter only) $595.00 
RF crystals (with temperature correction) 24.00 ea. 
RF crystals (less temperature correction) 18.00 ea. 
IF crystals catalog price 

0 
International Crystal Manufacturing Company, Inc 

10 North Lee, Oklahoma City. Oklahoma 73102 
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next month 

DECEMBER 1976 

Projection TV Is Here Now 
See the systems, the prices, how they 
work. You may have been looking to buy 
one, but did you know that there are 
more than 25 to choose from? 

TV Games 

Bad programming may give way to game 
boards on the TV screen as a new and 
growing competitor. Radio -Electronics 
looks at all the games you can buy and 
use now. 

Installing A CB Rig 

It isn't difficult if you have a guide. This 
story shows you how to do the job, in 
step -by -step detail, to help you do it 
right. 

Noise Measurements In Audio 
Careful testing is a must in this land of 
almost unmeasurables. Len Feldman 
shows how it's done and what to look 
for. 

Expand A Calculator 
We show how to take a common Novus 
calculator and add extra buttons and 
functions to the unit. Upgrade your 
calculator in December. 

PLUS 

Jack Darr's Service Clinic 
More On Digital Multimeters 

Two Hi -Fi Lab Tested Reports 

Anti -Theft Circuits 

Reader Questions and Solutions 
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READER QUESTIONS 
continued from page 91 

SINGLE CHANNEL ATTENUATION 
I need a filter that will attenuate a single TV channel without 

affecting adjacent channels. Channel 3 is a very strong signal In 

my area and it laps over into Channel 2 and Channel 4. Is there 

such a filter ? -W.M., Janesville, WI. 

Yes. Jerrold, Blonder- Tongue, J.W. Miller and others make 
single -channel traps that tune sharply from 40 to 80 MHz. 

This would cover Channel 3, which is 60 to 66 MHz. 
You might try the little RCA trap which is just a 4.5 -inch 

length of 300 ohm twin -lead. Short one end and tie a ceramic 
trimmer capacitor (3 -15 pF) across the other. Tape this 

tightly to your lead -in as close to the antenna terminals as 

possible. Now, tune for least interference on either Channel 2 

or 4. If one of these helps but doesn't cure it, make up another 
one and try it as close to the first as possible. 

CRITICAL SYNC 

This is a tough dog! This Truetone MIC- 4219A -27 has very 

critical sync, but it's not a sync problem! The video waveform at 

the detector doesn't have much sync on it. I can Inject a video 

signal here and It works. Run this through the crystal -ball and 

see what shows up, pleasel-D.D., Apalachicola, FL. 

It's a sync problem but it isn't the sync? (It's going to be one 
of those days.) OK: crystal -ball says this could be a "feedback 
cancellation of sync" due to open capacitor somewhere. Scope 
the DC power supply and the AGC line, etc., looking for any 
sign of signals. 

(Feedback; reader says "Bless you and your crystal ball! I 

scoped the AGC line first and there it was; a 0.25 -volt positive 

going spike at horizontal rate. Replaced the 1.0 -µF non- 

polarized AGC filter and Bingo. Thanks. ") R -E 

EIGHT 
INSTRUMENTS IN ONE 

( 

Out -of- Circuit 
Transistor Analyzer 
Dynamic In- Circuit 
Transistor & Radio Tester 
Signal Generator 
Signal Tracer Voltmeter 
Milliammeter 

H Battery. Tester 
Diode Checker 

Transistor Analyzer Model 212 
Factory Wired & Tested -528.24 
Easy -to- Assemble Kit -$19.21 

YOU DON'T NEED A BENCH FULL OF EQUIPMENT TO TEST TRANSISTOR RADIOS! All the 

facilities you need to check the transistors themselves - and the radios or other cir- 

cuits in which they are used - have been ingeniously engineered into the compact, 

6-Inch high case of the Model 212. It's the transistor radio troubleshooter with all the 

features found only in more expensive units. Find defective transistors and circuit 

troubles speedily with a single, streamlined instrument instead of an elaborate 

hook -up. 

Features: 
EMC, 625 Broadway, New York 12, N.Y. 

Checks all transistor types - high or low 
power. Checks DC current gain (beta) to 
200 in 3 ranges. Checks leakage. Uni- 
versal test socket accepts different base 
configurations. Identifies unknown tran- 
sistors as NPN or PNP. 

Dynamic test for all transistors as signal 
amplifiers (oscillator check), in or out of 
circuit. Develops test signal for AF, IF, 
or RF circuits. Signal traces all circuits. 
Checks condition of diodes. Measures 
battery or other transistor -circuit power- 
supply voltages on 12 -volt scale. No ex- 

ternal power source needed. Measures 
circuit drain or other DC currents to 80 
milliamperes. Supplied with three exter- 
nal leads for in- circuit testing and a 

pair of test leads for measuring voltage 
and current. Comes complete with 
Instruction manual and transistor listing. 

Send me FREE catalog of the complete 
value -packed EMC line, and name of 
local distributor - 

NAME RE -11 

ADDRESS 

CITY 70NE- STATE_ 

EMC 
ELECTRONIC MEASUREMENTS CORP. 

625 Broadway, New York. N Y 10012 

BOOKS 
by Donald J. Grantham 
Check (le) books you are ordering, and see below. 

GRANTHAM'S F.C.C. LICENSE STUDY 
GUIDE. Includes 1475 FCC -type multiple- choice 
practice questions, covering all subjects (technical 
and non -technical), with answers and discussions, 
for 3rd, 2nd, and 1st class commercial radiotele- 
phone license exams. Four information sections. 
192 illustrations. 7X101/2, 377 pages. ©1975. $9.95 

INTRODUCTORY ELECTRICITY WITH 
MATHEMATICS. For beginners (and for tech- 
nicians who need a better understanding of "the 
basics "). Includes circuit diagrams, practice prob- 
lems with answers, multiple- choice examinations. 
Written for self- study. 169 illustrations. 7X101/2, 

288 pages. ©1975. $9.95 

FUNDAMENTAL PROPERTIES OF AC 

CIRCUITS. Continues where Introductory Elec- 

tricity With Mathematics (listed above) leaves off. 

Same format. 215 illustrations. Written for self - 

study. 7x101/2, 267 pages. ©1976. $9.95 

MATHEMATICS FOR BASIC CIRCUIT 
ANALYSIS. Continues where Fundamental Prop- 
erties of AC Circuits (listed above) leaves off. Same 

format. 104 illustrations. ©1976. $9.95 

GEOMETRY FOR SCIENCE AND TECH- 
NOLOGY. Covers basic and analytic geometry, as 

needed by science and technology students at the 

community college level. Many illustrations. Prac- 
tice problems with answers. Multiple- choice exam- 
inations. 7x101/2, 141 pages. ©1976. $4.25 

Check the books you are ordering, complete the 

form below, clip ad and mail with your payment to: 

GSE BOOKS 
2000 Stoner Ave., Los Angeles, CA 90025 

Please send the book(s) I have checked above. The 
price of the book(s) is $ -, and I am sending 750 

extra to cover postage and handling of my complete 
order. Thus, I am enclosing a total of $ 

Name 
Address 
City State Zip 

RE -77 

Earn Your College DEGREE in Electronics 
by Correspondence 

The Grantham college- degree program (by home study) begins 

with basics, leads first to the A.S.E.T. degree, and then continues 
through the B.S.E.E. degree level. Our free bulletin gives complete 

details of the program itself, the degrees awarded, the require - 

ments for each degree, and howto enroll. Write for BULLETIN R -77. 

Grantham School of Engineering 
2000 Stoner Avenue, Los Angeles, CA 90025 
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MODEL 100 AUDIO RESPONSE PLOTTING SYSTEM 
and general purpose sweep /tone burst /pulse generator con- 
sists of two sine /square /triangle function generators, pulse 
generator, frequency counter and peak amplitude measure- 
ment sections. It is primarily intended to generate a fre- 
quency response plot on an X -Y recorder or scope. 

Time base generator offers symmetrical or independent con- 
trol of the positive and negative sides of the ramp providing 
a duty cycle of .7% to 99.3 %. Frequency range is .0035Hz 
to 100kHz. Amplitude is 15Vpp into 500 ohms with ±5VDC 
offset. The time base output drives the X axis of an X -Y 
recorder. 

Audio sweep generator provides manual frequency adjust- 
ment or log /linear sweep of 20Hz to 20kHz. Blanking mode 
produces zero reference line on X -Y recorder or tone burst. 
Amplitude is 15 Vpp into 500 ohms or 10 Vpp into an 8 
ohm speaker. 

Pulse generator frequency range is .0035Hz to 525kHz. 
Pulse wideth is adjusted independent of frequency from 
4 seconds to 40 nanoseconds. Outputs are complimen- 
tary TTL. 

Peak amplitude measurement section measures internal or 
external signals from mike to power amp level. Amplitude 
output drives Y axis of X -Y recorder. 

Frequency counter is 6 digit, line triggered, and reads 
either internal or external. Sensitivity is 50 my peak 
at 20kHz. 

Dimensions: 8 x 14 x 3. Warranty: 1 year. $525, stock 
to 30 days. 

1894 Commertentr W. #105 
IDELIL 1= San Bernardino, Ca 92408 

(7141 889-1623 
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NOISE REDUCTION 
continued from page 77 

with Super -ANRS is approximately half 
of what it would be without this circuit 
addition. 

Finally, Fig. 10 illustrates the effect of 
Super -ANRS on overall record /play- 
back frequency response for a recording 
made at the 0 -dB record level. Without 
Super -ANRS, the response is down 3 dB 

óI 10 

Ñ 
cc 

-20 

SUPER 
ANRS 

ANRS 
OFF 

200 Hz 500 1 Hz 2 5 

FREQUENCY 
10 20 kHz 

FIG. 10- RECORD /PLAYBACK frequency re- 
sponse with and without Super -ANRS. 

at around 8 kHz while with Super - 
ANRS in the circuit, the 3 dB roll -off 
point extends to beyond 10 kHz. At 
lower recording levels, the improvement 
will, of course, be even more signifi- 
cant. 

JVC has incorporated this new 
dynamic range expanding feature in 

several of their newly introduced stereo 
cassette decks. One of these units, the 
model CD -1636, can be battery op- 
erated for use in live, field recording 
work. 

The incorporation of Super -ANRS in 
such a deck is especially useful since in 
live microphone recording work, sudden 
transients are more likely to occur than 
when re- recording FM programs or 
phono discs in which a fair amount of 
signal compression has already been 
"built in" to and is inherent in the 
program source. R -E 

Go 
DIGITAL, 
GO DANAMETER® 

(The New VOM For Today's Needs.) 

0.25% Accuracy 
Full Overload Protection 
Really Drop -Proof 
Full One Year Battery Life 

A A e 

Dana Laboratories, Inc. 
2401 Campus Dr, Irvine, Ca 92715, (714) 833 -1234 

CIRCLE 26 ON FREE INFORMATION CARD 

The 
5 SECOND 

TUNER 
RESTORER 

CLEANS! 
LUBRICATES! 

POLISHES! 

i 
CREMTRONI 

Spray TUN -O -POWER on tuner con- 
tacts, rotate the tuner and within 5 sec- 
onds you get beautiful color pictures on 
all channels. Its a minor miracle! 

TUN -O -POWER is the most powerful 
polisher and lubricant ever developed. It 
works so well, you use a lot less. You can 
spray twice as many tuners with TUN- 
CI-POWER as you can with an ordinary 
cleaner /lubricant. 

What's more, TUN -O -POWER lubricant 
lasts for months longer than ordinary 
sprays. Detent action stays smooth as 
silk so you never have to worry about 
callbacks. 

ears ahead... 

CHEINTRONICS 
INCORPORATED 

45 HOFFMAN AVE.. HAUPPAUGE. N Y 11781 (5161582 -3322 ''e, 

Our business is improving yours! 
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market center 
CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or 
services). $1.40 per word ... minimum 15 words. 
NONCOMMERCIAL RATE (for individuals who want to buy or sell personal items) 85¢ per 
word ... no minimum. 
ONLY FIRST WORD AND NAME set in bold caps. Additional bold face (not available as all 
caps) at 100 per word. Payment must accompany all ads except those placed by accredited 
advertising agencies. 10% discount on 12 consecutive insertions, if paid in advance. All copy 
subject to publisher's approval. Advertisements using P.O. Box address will not be accepted 
until advertiser supplies publisher with permanent address and phone number. Copy to be in 

our hands on the 26th of the third month preceding the date of the issue (i.e. August 
issue closes May 26). When normal closing date falls on Saturday, Sunday or a holiday, 
issue closes on preceding working day. 

BUSINESS OPPORTUNITIES 

INCREASE TV set sales with your own, exclu- 
sive newspaper column. For free details, write 
TELEVISION TIPS, P.O. Box 157, Clarkston, GA 
30021 

HIGHLY ONE -MAN PROFITABLE 

ELECTRONIC FACTORY 
Investment unnecessary, knowledge not 
required, sales handled by professionals. 
Ideal home business. Write today for facts! 
Postcard will do. Barta -BI(, Box 248, 
Walnut Creek, CA 94597. 

WANTED 

QUICK cash . . for electronic equipment, 
components, unused tubes. Send list now! 
BARRY, 512 Broadway, New York, NY 10012, 
212 Walker 5 -7000 

C-MOS PROBE 
will convert your voltmeter 
into a sensitive FET INPUT 
millivoltmeter. Complete 
kit $112k plus shipping. 
Also Temp Meters Power 
Supplies. Design Consoles. 

l oÌ ilel 

Send for 
FREE. 

CATALOG 

SCIENTIFIC INSTRUMENTS 
BOX 1054R LIVERMORE CA 94550 

EDUCATION & INSTRUCTION 

DC regulated supplies -$2.00, operational am- 
plifiers- $2.00. Design, build, use, and trouble- 
shoot through understanding. An engineer 
authors. Technical Information Department, JA- 
QUISH ENTERPRISES, Box 875, Troy, NY 
12181 

ELECTRONICS 
DESIGN NEWSLETTER * Logic Design Techniques w,7e 

VeaOc, Digital 6 Linear Design ( -4,0170 ` 

O°yode5l * Theory 6 Procedures o 04 /06. 
toc * Construction Projects Fils 

Subscription $6 Semple Copy St 

VALLEY WEST Box 2119 -L Sunnyvale. CA 94087 

TELEPHONE bugged? Don't be Watergated! 
Countermeasures brochure $1.00. NEGEYE 
LABORATORIES, Box 547 -RE, Pennsboro, WV 
26415 

FREE educational electronics catalog. Home 
study courses. Write to: EDUKITS WORKSHOP, 
Dept. 285G, Hewlett, NY 11557 

PASS FCC examinations! Proven topical ques- 
tions- answers cover First, Second. Third 
licenses. $6.95, EGW PUBLICATIONS, Box 
5516 -FK, Walnut Creek, CA 94596 

UNLOCK your future. Become professional 
Locksmith by spare time homestudy. $13.00 in 
an hour possible. All tools, equipment included. 
Facts FREE. Send name. LOCKSMITHING 
INSTITUTE (homestudy), Dept. 1339 -116, Little 
Falls, NJ 07424 

F.C.C. EXAM MANUAL 
PASS F(( EXAMS! Memorise, study -Tests 
Answers for FCC 1st and 2nd [lass tedia- 
lelephone licenses. Newly revised multiple 
choice questions and diagrams cover all 

veer tested in FCC teems, plus Self -Study 

Ability Test. 59.95 postpaid. Money. 

bock guarantee. 

COMMAND PRODUCTIONS P 0 BOA 26348 E 

RADIO ENGINEERING DIV SAN FRANCISCO. (Al. 94126 

GRANTHAM's FCC License Study Guide -377 
pages, 1465 questions with answers /discus- 
sions -covering third, second, first radiotele- 
phone examinations. $10.70 postpaid. GSE 
PUBLICATIONS, 2000 Stoner, Los Angeles, CA 
90025 

PLANS & KITS 

TREASURE finder kit and manual $22.95. Five 
transistor circuitry. Manual only $3.00. Shipping 
$2.00. TRIANGLE ELECTRONICS, Box 377, 
Merrick, NY 11566 

ORGAN KITS 
KEYBOARDS 

THE ULTIMATE IN DESIGN 
AND SOUND 

FREE LITERATURE 
Wurlitzer reproductions 

. DEVTRONIX ORGAN PRODUCTS, Dept.4B 
ßk9 5872 Amapola Dr. San Jose, CA 95129 

FOR SALE 

CARBON film resistors -1/4W, 5% 10 -4.7 meg- 
ohms for 31/24 each. Fifty per value $0.85. 
Discounts available. Free samples /specifica- 
tions. Other quality components. $1.00 postage. 
COMPONENTS CENTER, Box 134R, New York, 
NY 10038 
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CATALOG 
NUMBER DESCRIPTION 

PRICES 
1.10 11 -99 

13 -0001 
13-0002 
13 -0003 

12 pos. rt. angle connector 
12 position wafer 

9 pos. rt. anale connector 

60 
60 
60 

.50 

.50 

.50 

SPECIAL! 
1000 Molex IC 

terminals for $7.50 
2000 for $13.50 

SPECIAL! 
Motorola 741 Mini Dip 

35¢ -10 for $3.00 

LINEAR 

NE501A 2.80 
NE555A .50 
A71OCA .60 

A747CA 1.10 
A748CV .74 

A723CA 1.00 

MC1468L 3.90 

ELECTROLYTIC CAPACITORS 
°`ay.''t° ur o. ^' "WORKING 

it 
IuFI VOLTS DC 

10 i 16, 35, 50 .16 

20g16.36,50 16 
30 16 16 
50 116.35 ,22 

100 '16,35.50 .25 
200 16 .22 
500 16 

1000 16 .52 
.34 

2200 Li %tIFYONE .80 

Rsd Led L Mta. Hwrdwer 
r1 -aF4 

1 -10 n1o0 
.351 .29 

i!lk 

Twe 
o, 
fomr 
units 

MINIATURE FILM CAPACITORS L 
snits ors mid, 

...ft... Cats 
0t ,n 

VALUE MICE 0AKE 
CE 7 61.100 ILU 1.14 11560 

001 
.0047 
01 
. 

.1 

.22 

.10 

.10 

.10 

.19 

.20 

.25 

.10 

.10 

.17 

.17 

.18 

.23 

.06 

.06 

.15 

.15 

.16 

.21 

FIXED POWER SUPPLY KITS 
.......... rosto F1210 

Input 501,05E 150500/111 106 1250 105.525v 110-125. 
Output Voltage 5v a 5% 120 a 5% 15v a 5% 
Output Currant Re - 25° CI t5A Men. t5A Mee. t.1A Mae. 

MICE 014.00 014.60 $1450 

INDEFINITE SNORT CIRCUIT PROTECTION Poe. muds, Pre-billed 
G 10 bed. An Pam and T.e,slanw. 

DISPLAY BEZELS 
CATALOG 
NUNER 

FILTER 
COLM 

PRICE 
124 

ITOWAE10N. 
C 

These SeceS ere 
heat snows 

50500 
L 910-60 
L 51550 

92050 
92070 

Rea 
Aed 
Red 
Red 
Amber 

$2.75 
2.80 
2.90 
2.95 

1.37 

24° 7.00 

4.00 

00.0 wnb 

finish Films 
ere tweeter 
poNrued type 

I 6 
Add 
Ote 
Per 
numbs, 

Pee -44 _ f. 
sew 

A 
b. 

O 

SOCKETS 
LOW PROFILE 
Time meets are 

from TF. 

TRANSISTORS 

2N3638A P .5 TO -92 .25 

2N2222A7 N .5 TO -18 .20 

t. 
is 
26 

iN 2N5133 N .05 TO -18 .25 

2N5494 N 7.00 TO-220 1.05 

2N4401 N .60 10-92 60 

2N4403 P .60 TO -92 .30 
TIP32 P 3.00 TO -220 1.05 

TRIMMER 
POTENTIO- 

METERS 
These ow 3/8" diameter 

ttwmbweNel 
trimmer 

wunnometen. 

! .000 

' 

334 

WALUIES 
O11°e 

100 500 1K 5K 10K 20K 
2 K 250K 5010 100K 

SOOK 1M SM 

MO Or SO MOLER PIN NESTERS 

7pin style $ 2.00 
a ply. 02.25 

MOLEX IC TERMINAL 
I00la, 61 00 2111 lo, 4280 5001o, 6420 
2001st 41.80 400'or 43 40 00 for $500 

]001oí65.80 900ío, 4110 
100 for 44.0 4000 for SS .20 

Roil ofso.000 .....i 379.00 

REGULATOR CIRCUITS 
MC 7CP 5 vs! rev.. a I.5A mew 

12 v0 t regulator é 1.5A nu.. 
15 volt repots.. a 1.5A ire. 

1911 
2.00 
2.09 PRICE 

MC7912CP 
MC7815CP 

soot 
'27 16 Page DIODES 

1N4001 1o/$1.00 
154002 10/61.00 
154148 10/61.00 
155401 5/62.00 

(3A. 100P1V! 

9N746 -739A 5.3... 

29 1 

SE '6 015.55 111n. ln. Order. 
a0- N inns 125 W sea 

100 son. b r ,enn e 
charge Raw 0 

me,mrd 

Ca Catalo 
25 It 

TRACY DESIGN CORP. 
154170 =MACE ER DETROIT, MI 40227 13131838-2501 

CIRCLE 83 ON FREE INFORMATION CARD 
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ERNS: Add 500 to orders under $10. No 
COD orders; place Nastercharge' 
or aankamericard' orders by 
calling 415- 562 -0636, 
24 hours. Cal 

res add 

tax. 

9601 Precision one -shot 3/$1.00 
74H40 High speed 7440 7/$1.00 
MM5262 2K dynamic RAM, Good price...$1.25 
FPQ3725 Quad PNP transistor array, type 2N- 

3725 transistors, in DIP 4 /$1.95 
Excellent core or LED drivers. 

RESISTOR ASSORTMENT 
No.1 IS BACK! still $3.95 
500 k watt resistors, good mix of values. 

ISC01NT. Buy 10, take 10% 

We just got a batch ofylow ptower2and fast 
(450 ns maximum- -full temp range) 2102L1 
static RAMS. Perfect for memory boards- - 
and at our usual reasonable price: $1.951 

PLAY WITH WIRE? 
REQUEST OUR FLYER 

CIRCLE 31 ON FREE INFORMATION CARD 

DIGITAL ALARM 

CLOCK 

KIT -$19.50 

ALL PARTS INCLUDED 
Includes Case (Blue or Red) 

And Line Cord 
Simple Assembly Instructions 

FEATURES 

24 Hr Alarm Setting 
AM /PM Indication 

Seconds Display 

Snooze Alarm 

12 or 24 Hour Display 

50/60 Cycle Operation 
N.J. Residents Add 5% sales tax. 
Send check or Money Order to: 

J. B. ELECTRONICS INC. 
P.O. Box 104 

Shod Hills, NJ. 07078 

106 
CIRCLE 38 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 

Free Information Number Page 
165 Sandia Sales 96 
25 SBE 7 

41 Schober Organ 93 
37 Sencore 100 
84 Shakespeare Cover 11 

60 Southwest Technical Products 31 
48 Allison Automotive 98 
81 American Audioport 92 32 Tektronix 29 

2 AP Products 101 
74,75 Telematic -Div. of UXL 27,93 

Audio-Technica 88 18 Tri-Star 92 
17 Tuner Service 5 

85 B &K -Div. of Dynascan 36 
40 Brooks Radio & TV 99 

66 Veras Systems, Div. of Solid State 
Sales 97 

59 

28 
Castle Electronics 100 
Channellock 32 

1 

22 
Wahl Clipper 91 
Weller -Xcelite, Div. of Cooper 54 Chemtronics 104 Industries 16 

CIE, Cleveland Institute of 
Electronics 62-65 

3 Cobra- Division of Dynascan.... Cover IV 
29,30 Continental Specialties 33,98 

CREI -Div. of McGraw -Hill 
Continuing Education 72 -75 

26 Dana Labs 104 
33 Delta Products 95 
77 Digital Concepts 26 

MARKET CENTER 
21,20 
61 

16 

Edmund Scientific 37,124 
EICO 94 
Electronics Book Club 35 

49 Active Electronics Sales 109 
American Used Computer 114 

E &L Instruments 23 51 Babylon Electronics 118 
EMC -Electronic Measurement 103 Karel Bai la 105 

4 Fidelity Sound 104 Consumertronics 110 

58 
72 

GC Electronics 28 
Gem's Enterprises 36 

Command Productions 105 
Cornell Electronics 118 

GFN Industries (Sinclair) 39 Dage Scientific Instruments 105 
6 Grantham School of Electronics 103 68 Delta Electronics 120 

GTE Sylvania- Consumer Renewal Devtronix Organ Products 105 
Cover III 80 Digi-Key 110 

34 

100 

Handic of U.S.A. 38 
Heath 18 -21 

55 Eltron 120 

36 Helectronix 99 62 Fordham Radio Supply 122 
86 Hewlett- Packard 87 5,106 Formula International 119,120 
7 Hickok Electrical Instruments 30 Financial Management Associates ....I18 
56 Hufco Labs 34 

31 Godbout Electronics 106 
IMS Associates 24 

43 International Business Systems 90 Information Unlimited 118 
57 Indiana Home Study Institute 101 8 International Electronics 121 
24 International Crystal Mfg. 102 Interfab 118 

39 J.B. Electronics 97 47 Jade 115 
9 Jensen Tools 92 44,45,46 James Electronics 111,116,117 
52,53 Jerrold Electronics 2,95 38 J.B. Electronics 106 

23 Logical Technical Services 89 Lab Science 118 

Lakeside Industries 114 
69 Mallory Distributor Products 17 
71,70 MITS -Micro Instrumentation Telemetry 63 Meshna Electronics 114 

Systems 1,14 -15 
10 Mountain West Alarm Supply 99 64 New -Tone Electronics 114 
78 Mura 13 13 Nexus Trading 110 

11 National Camera Supply 97 12 Olson Electronics I I 2 

National Radio Institute (NRn- 
Div. of McGraw -Hill Continuing 35,14 Poly Paks 112,123 
Education Center 8 -11 

National Technical Schools 52 -55 50 Quest 118 

27 PAIA Electronics 22 73 S.D. Sales 113 
15 Panavise, Division of Colbert Industries 67 Solid State Sales 122 

96 19 Surplus Center 110 
42 PTS Electronics 34 

83 Tracy Design 105 
82 Radatron 101 Trintronics Limited 114 
79 Radio Shack 25 Trumbell 118 

RCA Distributor & Special Products 
90 -91.96 Valley West 105 

76 Rye Industries 100 Visulex 110.114 
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SN7400N 
SN7401N 
SN7402N 
SN7403N 
SN7404N 
SN7405N 
SN7405N 
SN7406N 
SN7407N 
SN7408N 
SN7409N 
SN7410N 
SN7411N 
SN7412N 
SN7413N 
SN7414N 
SN741 6N 
SN7417N 
SN7420N 
SN7421N 
SN7422N 
SN7423N 
SN7425N 
SN7426N 
SN7427N 
SN7428N 
SN7430N 
SN7432N 
SN7433N 
SN7437N 
SN7438N 
SN7440N 
SN7442N 
SN7443N 
SN7444N 
SN7445N 
SN7446AN 
SN7447AN 
SN7448N 
SN7450N 
SN7451N 
SN7453N 
SN7454N 
SN7460N 
SN7470N 
SN7472N 
SN7473N 
SN7474N 
SN7475N 
SN7476N 
SN7480N 
SN7481AN 
SN7482N 
SN7483AN 
SN7484AN 
SN7485N 
SN7486N 
SN7489N 
SN7490AN 
SN7491AN 
SN7492AN 
SN7493AN 
SN7494N 
SN7495AN 
SN7496N 
SN7497N 
SN7410oN 
SN74104N 
SN74105N 
SN74107N 
SN74109N 
SN7411oN 
SN74111 N 
SN74116N 
SN 74120N 

TTL 7400N 
15 
15 
15 
15 

.18 
18 
18 
34 
.34 
18 
18 
.15 
.21 
.28 
41 
.79 
26 
.31 
15 
.21 
.21 
.27 
.27 
24 
.27 
.35 
.15 
.24 
.35 
.23 
.23 
.15 
.38 
85 
.85 
.74 
.78 
.78 
.74 
.15 
15 
15 

.15 

.15 

.28 

.27 

.31 
31 
48 
.34 
.39 
99 
59 
69 

1.65 
88 
.32 

1.95 
.45 
.64 
.46 
46 
74 

.69 
69 

2.85 
99 
43 

.43 
29 
49 
.54 
74 

1.75 
1 40 

ZENER DIODES 

IN4728- IN4752A 19 
(1 watt molded) 
IN746A- IN759A .15 
(400 MW) 

SN74121N 
SN74122N 
SN 74123N 
SN74125N 
SN74126N 
SN74128N 
SN74132N 
SN74136N 
SN74141N 
SN74142N 
SN74143N 
SN74144N 
SN74145N 
SN74147N 
SN74148N 
SN74150N 
SN74151N 
SN74153N 
SN74154N 
SN74155N 
SN74156N 
SN741 57N 
SN74159N 
SN74160N 
SN74161N 
SN74162N 
SN74163N 
SN74164N 
SN74165N 
SN74166N 
SN74167N 
SN74170N 
SN741 72N 
SN74173N 
SN74174N 
SN74175N 
SN74176N 
SN741 77N 
SN74178N 
SN74179N 
SN74180N 
SN74181N 
SN74182N 
SN74184N 
SN74185AN 
SN74186N 
SN74188N 
SN74190N 
SN74191N 
SN74192N 
SN74193N 
SN74194N 
SN74195N 
SN74196N 
SN74197N 
SN74198N 
SN74199N 
SN74221N 
SN74246N 
SN74247N 
SN74248N 
SN74249N 
SN 74251 N 
SN74265N 
SN74278N 
SN74279N 
SN74283N 
SN74284N 
SN74285N 
SN74290N 
SN74293N 
SN74298N 
SN74351 N 
SN74365N 
SN74366N 
SN74367N 
SN74368N 
SN74390N 
SN74393N 
SN74490N 

.36 

.42 

.59 

.45 

.45 

.65 

.84 

.64 

.93 
3.70 
3.98 
3.98 

.89 
1.68 
1.25 

99 
.63 
.63 
.99 
.78 
.69 
.64 

2.50 
89 
89 
.89 
.89 

1.10 
.99 

1.19 
2.98 
1.75 
8.75 
1.29 

.99 

.89 

.79 

.78 
1.25 
1.60 

.69 
1.99 

69 
1.89 
1.85 
6.95 
3.50 
1.09 
1.09 

.88 

.88 

.94 

.59 

.93 

.83 
1.69 
1.69 
1.20 
1.95 
1.85 
1.75 
1.75 
1.40 
.85 

2.45 
.59 

1.45 
4.50 
4.50 

.85 
.85 

1.98 
1.92 

.65 

.65 

.65 

.65 
1.40 
1.40 
1.90 

TTL LOW POWER SCHOTTKY 
SN74LSOON .25 SN74LS138N 1.49 
SN74LSO1N .25 SN74LS139N 1.49 
SN74LSO2N .25 SN74LS145N 1.25 
SN74LSO3N .25 SN74LS151N 1.25 
SN74LSO4N 30 SN74LS153N 1.25 
SN74LSO5N .30 SN74LS155N 1.45 
SN74LSO8N 25 SN74LS156N 1.45 
SN74LSO9N .25 SN74LS157N 1.25 
SN74LS1ON 25 SN74LS158N 1.20 
SN74LS11N .25 SN74LS160N 1.95 
SN74LS12N .25 SN74LS161N 1.95 
SN74LS13N .69 SN74LS162N 1.95 
SN74LS14N 1.35 SN74LS163N 1.95 
SN74LS15N .25 SN74LS164N 1.98 
SN74LS2ON .25 SN74LS168N 2.25 
SN74LS21N .25 SN74LS169N 2.25 
SN74LS22N .25 SN74LS170N 2.80 
SN74LS26N .40 SN74LS174N 1.40 
SN74LS27N .30 SN74LS175N 1.40 
SN74LS28N .30 SN74LS181N 3.50 
SN74LS3ON .25 SN74LS190N 1.95 
SN74LS32N .37 SN74LS191N 1.95 
SN74LS33N 39 SN74LS1 92N 1.95 
SN74LS37N .39 SN74LS193N 1.95 
SN74LS38N .39 SN74LS194A 1.40 
SN74LS4ON .30 SN74LS195A 1.40 
5N741542N 1.10 SN74LS196N 1.45 
SN74LS48N 1.10 SN74LS197N 1.45 
SN74LS47N 1.10 SN74LS221N 135 
SN74LS48N 1.10 SN74LS240N 2.50 
SN74LS49N 1.10 SN74LS241N 2.50 
SN74LS51N .25 SN74LS242N 2.40 
SN74LS54N .25 SN74LS243N 2.40 
SN74LS55N .25 SN74LS244N 2.50 
SN74LS63N 1.75 SN74LS247N 1.30 
SN74LS73N 49 SN74LS248N 1.30 
SN74LS74N .49 SN74LS249N 1.30 
SN74LS75N .69 SN74LS251N 1.55 
SN74LS76N .49 SN74LS253N 1.55 
SN74LS78N .49 SN74LS257N 1.60 
SN74LS83AN 1.49 SN74LS258N 1.50 
SN74LS85N 1.75 SN74LS261N 2.95 
SN74LS86N .58 SN74LS266N .59 
SN74LS9ON .99 SN74LS279N .75 
SN74LS91N 1.15 SN74LS283N 1.40 
SN74LS92N 1.10 SN74LS290N 1.35 
SN74LS93BN .99 SN74LS293N 1.35 
SN74LS95AN 1.60 SN74LS295AN 1.75 
SN74LS96N 1.75 SN74LS298AN 1.75 
SN74LS107N .49 SN74LS324AN 2.25 
SN74LS109N .55 SN74LS352AN 1.45 
SN74LS112N .49 SN74LS353AN 1.70 
SN74LS113N .49 SN74LS365AN .75 
SN74LS114N .49 SN74LS366AN .75 
SN74LS122N .89 SN74LS367AN .75 
SN74LS123N 1.09 SN74LS368AN .75 
SN74LS124N 1.95 SN74LS375AN .80 
SN74LS125N .75 SN74LS386AN .59 
SN74LS126N .75 SN74LS395AN 1.95 
SN74LS132N 1.25 SN74LS670AN 2.95 
SN74LS136N 55 

We offer the largest variety of current 
production Texas Instruments and Fair- 

child Semiconductor only 74LS devices 

from stock. Even through the competi- 

tion for current production major manu- 

factured 74LS devices is limited, we 

are dedicated to provide the best prices 

passible. As our costs decrease, we 

Pass the savings on to you, our cus- 

tomer. 

MOS & BI -POLAR MEMORIES 
FAIRCHILD 
2102 -IP 

3342PC 

3347PC 

3341 APC 

4096 -SOC 

IK Static Ram 1024X1 
(450NS) 

Quad 64 Bit Static 
Shift Register 

quad 80 Bit Static 
Shift Register 
4X64 Mos Fifo 

1 mhz Shift Register 
Isoplanar 4K Dynamic 
Ram (350 NS) 16 pin 

TEXAS INSTRUMENTS 
TMS0117NC Decimal Arithmetic 

Processor 
LCM1001 Microprocessor 

Learning Module 
TMS3113NC Dual 133 Bit Static 

Shift Register 
TMS3112NC Hex 32 Bit Static 

Shift Register 
TMS4024NC 64X9 Fifo 
TMS403ONL 4K Dynamic Ram Plastic 

300 NS (22 Pin) 
TMS405ONL 4X Dynamic Ram Plastic 

300 NS (18 Pin) 
TMS4060NL 4K Dynamic Ram Plastic 

300 NS (22 Pin) 
TMS4103NC Input / Output Interlace 

for 8080 
TMS8080JL 8 Bit N- channel 

Microprocessor 

GENERAL INSTRUMENT 
AY5 -1013P 8 Bit Uart 
AY5 -2376 88X3X9 Keyboard 

Encoder 
M.I.L. 
MF1403AT 

MF1404AT 

MF1702AR 
MF8008R 

Dual 512 Dynamic 
Shift Register 

1024X1 Dynamic 
Shift Register 

256X8 Static Prom 
Mos 8 Bit Cpu 

500 Kh3 

2.50 

4.50 

4.50 

4.50 

10.50 

10.00 

149.95 

4.95 

4.95 

8.95 
9.95 

9.95 

9.95 

10.00 

29.95 

6.95 
15.95 

2.95 

2.75 

12.95 
12.95 

TEXAS INSTRUMENTS 
DATA BOOKS 

STK NO. 
LCB1011 

LCB1041 

LCC4041 
LCC4111 
LCC4131 

MCC4151 

LCC4161 
LCC4191 
LCC4200 

DESCRIPTION 
Understanding Solid 

State Electronics 
Linear & Interface 

Applications 
Power Data Book 
TTL Data Book 

Transistor & Diode 
Data Book 

Linear & Interface 
I.C. Data Book 

TTL Supplement Data Book 
Optoelectronics Data Book 
Semiconductor Memories 

Data Book 

FAIRCHILD DATA BOOKS 
Linear Integrated circuits 
Data Book 
Low Power Schottky & 
Macrologic TTL 
MOS /CM OS /N -M OS /P -MOS 
& charge coupled Devices 
Interface Data Book 
Full Line Condensed Catalogue 

CMOS 
CD4000BE .10 
CD4001BE .19 
CD4002BE .14 
CD4006BE 1.19 
CD4007BE .18 
CD4008BE .85 
CD4009BE .39 
CD4010BE .39 
CD4011BE .19 
CD4012BE .18 
CD4013BE .39 
CD4014BE .95 
CD4015BE 25 
CD4016BE .39 
CD4017BE .99 
CD4018BE 1.09 
CD4019BE .44 
CD4020BE 1.09 
CD4021BE 1.15 
CD4022BE .95 
CD4023BE .19 
CD4024BE 29 
CD4025BE .18 
CD4026BE 1.45 
CD4027BE .44 
CD40288E .79 
CD4029BE .89 
CD40308E .39 
CD4033BE 1.70 
CD40348E 2.95 
CD4035BE 1.05 
CD4040BE 1.05 
CD4041BE .69 
CD4042BE .65 
CD4043BE .50 
CD4044BE .50 
CD4049BE .39 
CD4050BE .39 
CD40518E 1.20 
CD4052BE 1.20 
CD4053BE 125 
CD4055BE 1.35 
CD4056BE 120 
CD4060BE 1.50 
CD4066BE 25 
CD4068BE .25 
CD4069BE .25 
CD4070BE .25 
CD4071BE .25 
CD4072BE .30 
CD4073BE .30 
CD4075BE .30 
CD4076BE 1.10 
CD4078BE .25 
CD4081BE .25 
CD4082BE 30 
CD4085BE .75 
CD4086BE .75 
CD4502BE 1.20 
CD4507BE .54 
CD4510BE 1.10 
CD4511BE 1.50 
CD4512BE 1.20 
CD4516BE 1.19 
CD4518BE .95 
CD4519BE .89 
CD4520BE 29 
CD4528BE 1.25 
CD4531BE 1.25 
CD4539BE 1.20 
CD4555BE .75 
CD4556BE .75 
CD4585BE 1.80 
74C85/40085PC 1.20 
74C160/40160PC 1.65 
74C161/40161PC 1.65 
74C162/40162PC 1.65 
74C163/40163PC 1.65 
74C174/40174PC 1.50 
74C175/40175PC 1.50 
74C192/40192PC 1.65 
74C193/40193PC 1.65 
74C194/40194PC 1.50 
74C195/40195PC 1.50 

PRICE 
2.95 

6.95 

3.95 
3.95 
4.95 

3.95 

1.95 
2.95 
2.95 

2.95 

1.75 

2.50 

1.00 
1.95 

GENERAL INSTRUMENT DATA BOOK 
Microelectronic & MOS 2.95 
Data Book 

STANDARD MICROSYSTEMS 
COM2502 8 Bit Uart 
COM2601 Universal Synchronous 23.50 

Recevier Transmitter 
COM2017 8 Bit Uart 

7.95 

8.50 

LED's 
L1troNx 
ILI 1.05 

Plastic Power 
Transistors 

IL5 1.15 TIP29A .45 TIP116 .80 
IL12 .69 TIP3oC .59 TIP117 .90 
1L74 .82 TIP31A .52 TIP121 1.25 
r1L2 .23 TIP32A .55 TIP122 1.50 

Texas Instruments TIP33C .90 TIP125 1.35 

TIL111 
TIL112 
TIL113 
TIL114 

.99 

.95 
1.25 
1.15 

TIP41A .65 
TIP42A .75 
TIP47 .88 
TIP112 80 

TIP127 120 
TIP2955 .89 
TIP3055 .85 

TIL116 1.20 

LINEARS TIL117 
TIL118 

1.30 
.80 

TIL119 .85 LM30IAH 
TIL138 2.25 LM301AN-8 

.34 
(mini dip) 

TIL139 2.25 LM304H 
.34 

TIL209A .18 LM305H 
.75 

TIL211 .39 LM305AH 
.78 
.90 

TIL220 .20 LM307H 
TIL221 .19 LM307N-8 

.28 
(mini dip) 

TIL222 .35 LM308H 
.28 
84 

TIL23 1 98 LM309H .75 
TIL24 3.95 LM309K 1.15 
TIL302 3.98 LM3IIH 
TIL303 3.98 LM31IN-8 

.89 
(mini dip) 

T1L304 3.98 LM3I8H 
.99 

150 
TIL305 4.95 LM3I8N-8 (mini dip) 1.25 
TIL306 7.95 LM323K 6.95 
TIL307 7.95 LM324N 1.10 
TIL308 7.95 LM339N 1.20 
TIL309 7.95 LM555N-8 (mini dip) .44 
TIL311 8.95 LM556N-I4 89 
TIL312 1.60 LM709CN-I4 
TIL313 1.60 LM7IICN-14 

.24 

TIL31 1.50 LM7IICH 
.29 

TIL32 .85 LM723CH 
.50 
.49 

TIL63 .95 LM723CN-14 
TIL66 .75 LM733CN-14 

.49 

TIL78 .60 LM739CN-14 
.99 

1.20 
TIL81 1.20 LM740CH 3.50 
LS600 2.10 LM74ICH 
Fairchild 
FCD802 .60 LM74ICN 
FCD806 .60 LM74ICN-8 (mini dip) .28 
FCD810 .75 LM74ICN-14 .25 
FCD820A .75 LM747CN-14 .64 
FLV117 .18 LM748CN-8 (mini dip) .29 
MV5054-1 .18 LM748CH .45 
FND357 1.75 LM776CH 1.50 
FND500 1.75 LM776CN-8 (mini dip) 1.50 
FND507 1.75 LMI437N-14 .49 
FND807 3.00 LMI458H .54 
FNS700 60 LMI458N-8 (mini dip) .69 

LMI488D 1.75 
LM1489D 1.75 
LM3046N-14 .85 
LM3302N-14 .95 
LM4136N-14 120 

LINEAR VOLTAGE REGULATORS 
LM7800 Series 1.90 Positive Voltage Regulators 1 amp 
TO-3 5, 6, 8, 12, 15, 18, 24 Volts 
LM7800 Series 1.80 Positive Voltage Regulators 
TO-5 5, 6, 8, 12, 15, 18, 24 Volts 
LM7800 Series 1.60 Positive Voltage Regulators 1 amp 
(Plastic) TO-220 5, 6, 8, 12, 15, 18, 24 Volts 
LM78M00 Series 1.47 Positive Voltage Regulators 
TO -220 'h Amp 5, 6, 8, 12, 15, 20, 24 Volts 
LM78L00 AWC .45 Positive Voltage Regulators 70 MA 
Series TO -92 2. 5, 6, 12, 15, 26, 62, 82 Volts 
LM7900 Series 2.50 Negative Voltage Regulators, 1 amp 
TO -3 5, 6. 8, 12, 15, 18, 24 Volts 
LM7900 Series 1.87 Negative Voltage Regulators, 1 amp 
TO -220 5, 6, 8, 12, 15, 18, 24 Volts 
LM79M00 Series 1.80 Negative Voltage Regulators, 'h amp 
TO -5 5, 6. 8, 12, 15, 18, 24 Volts 
LM79M00 Series 1.60 Negative Voltage Regulators, 'h amp 
T0 -220 5, 6. 8, 12 15, 18, 24 Volts 
78MGT2C 135 Dual In L ne Adjustable 4 Terminal 

Positive Voltage Regulators 
79MGT2C 1.35 Dual In L'ne Adjustable 4 Terminal 

Negative Voltage Regulator 
78GU1 TO -220 1.50 1 Amp Ad ustable Positive Voltage Regulator 
79GU1 T0 -220 1.75 1 Amp Ad ustable Positive Voltage Regulator 
78GKC TO-3 1.95 1 Amp Ad ustable Positive Voltage Regulator 
79GKC T0-3 2.25 1 Amp Ad ustable Positive Voltage Regulator 

"ONLY MAJOR MANUFACTURERS SUPPLIED" 
"This is a partial listing. Our complete catalogue lists many 
more device types & series which are available" "Our quality 
cannot be surpassed ". 
"How can you beat the combination - the finest quality; 
current production; latest date code devices from the major 
manufacturers as Texas Instruments & Fairchild 
Semiconductor - At the lowest prices - Surely an unbeatable 
conbination. Get the most value for your Dollar ". 
Active Electronic provides the three essentials in 
Semiconductor Distribution - 
1. QUALITY 
2. INVENTORY 
3. PRICE 
We now offer the lowest mix pricing for major manufacturers 
devices only, with the largest variety of devices available from 
stock, from one source. 
We offer Rolls Royce quality at Volkswagen pricing. 

Active Electronic Sales Corp 
P.O. BOX 1035 FRAMINGHAM, MASSACHUSETTS 01701 

P 

Tel 
Quebec 

Telephone Orders & Enquiries (617) 879 -0077 New Cataloge available on request 
MINIMUM ORDER $10.00 ADD $1.00 TO COVER POSTAGE & HANDLING 

NOW IN CANADA 5647 Ferrier st 
Montreal, 

3 Locations Te(514)735-6429 

44 Fasken Dr -Unit 25 1576 Rand Ave. 
Resdale, Ontario Vancouver, B.C. 
Tel.(416) 677 -4287 Tel. (604) 261 -1335 
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U.S. GOV'T ELECTRONIC SURPLUS 

Nationally known World Famous SURPLUS CENTER offers 
finest, most expensive, Government Surplus electronic units and 
components at a fraction of their original acquisition cost. 

4 300 -AMP., 200 -VOLT RECTIFIER 
( REM #22 -1048 1 FOUR STAR SPECIAL! WEST - 

INGHOUSE, heavy duty unit. Excellent for use in 12 or 
24 -volt fast chargers, high current power supply systems, 
etc. 3 -5/8" x 1 -3/8 ". 7/8" stud. ( 1 lb. ) 

$6.95 List Over 520.00 

SNAP- AROUND VOLT -AMMETER 

(ITEM #21.1028 1 - "MINI ROBE" clomp 
: 

type AC ommeter- voltmeter. Small enough to carry (+ 
in shirt pocket. Will measure 0 to 50- amperes, 0 

to 250- volts. Furnished with test leads. Overoll 
size 4.1/2" o 2 -3/4" x 1 ". ( 1 Ib. 1 List $33.00 $22.95 

STANDARD DIAL TELEPHONE 

I ITEM #71 S I --Same as used on commer- 
y,.i \i -a` cial systems in U.S.A. Use as extension to privote 

111 system. Connect several together for local 
intercom system. Instructions furnished. 

$8.79 Original Cast $24.50 (9 lbs. ) 

RUNNING TIME METER 

( ITEM #2188 1 - - Record number of operating 
hours of electric lights, electrical devices such as !_ 
refrigerators, furnaces, etc. Records total hours, -' - -- 

tenths and hundredths to 9,999.99 hours. For Cost $29.00 
115- volts, 60- cycles. 41/4" o 3" o 21/2". i 2 lbs. 1 $4.39 

.... 

SPECIAL SALE 
Correspondence 

Course In D J I,r 
ELECTRICAL Prepaid ht U.S.A. $11.79 ,o 

ENGINEERING Outside U.S.A. $12.79 
( ITEM #9.181 1 - - Technical training at low cost! Lincoln 

Engineering School suspended Correspondence Course because of 
rising costs. Limited number of Electrical Engineering Courses are 
available without exams and grading services. Consists of fifteen 
lesson books, each with associated exams and standard answers. 
Book showing how to build prize- winning Home Esperimento! 
Laboratory Bench included at no extra cost. 

pUIPM[NT! '.. 

ALL ITEMS SNIPPED F.O.B. LINCOLN, NEBR. 

gg85W 
Order Direct From Ad - - Send For FREE Catalog 

SURPLUS CENTER 
DEPT. RE- LINCOLN, NEBR. 68501 

CIRCLE 19 ON FREE INFORMATION CARD 

ELCIEKg 
6 digit AUTOMOTIVE CLOCK KIT complete 
with a CRYSTAL TIMEBASE accurate to .01 
percent. 12 volts d.c. operation - built in noise 
suppression and voltage spike protection. Read- 
outs blank when ignition is off - draws 25 mA in 
standby mode. Has .3 in. readouts. Use it in your 
car or for all applications where a battery-operated 
clock is needed. Approximate size 3" x 3.5" x 

1.75" 
WITH BLACK PLASTIC CASE $34.95 ppd. 
WITHOUT CASE $29.95 ppd. 
ASSEMBLED AND TESTED $45.95 ppd. 

MM 5320 TV CAMERA SYNC GENERATOR - 
this LSI chip supplies the basic sync functions 
for either color or monochrome 525 line /60 Hz. 
camera and video applications. The price is $4.95 
ppd. and includes the data sheet. 

CMOS CRYSTAL TIMEBASE KITS with .01 
percent accuracy. 5-15 v.d.c. operation. Draws 
only 3 mA at 12 volts. Single I.C. - very small 
size - the P.C. board is 7/8" x 1 -5/8 ". Choose a 
main output of 50 or 100 Hz., 60 Hz., 500 or 
1000 Hz., or 1 Hz. Several related frequencies are 
also available on each board, in addition to the 
main ones listed above. Be sure to specify the 
Frequency you want. All kits are $10.95 ppd. 

Flyer available - write for it or circle the reader 
service card. 

Box 3357 

P 
TRADING 

CO. 

San Leandro, Ca 94578 
CIRCLE 13 ON FREE INFORMATION CARD 

13 J- LIiJ2 s3JJptil 
IS HERE!!! 

e........e 

The Memory! ConcentrationiTiming Game 
Send $1.00 (refundable with order/ for 

illustrative information packet ... ncludes technical description 
circuit functions, component line-up, and game dynamics. 

visulex P.O. Box 42040 Mountain View, CA 94040 

LOW cost digital /analog test equipment. Excep- 
tional values. Free catalog. SALEN ELECTRON- 
ICS, P.O. Box 82. Skokie, IL 60076 

SEMICONDUCTOR and parts literature, J. & J. 
ELECTRONICS, Box 1437R, Winnipeg, Mani- 
toba, Canada. U.S. Inquiries Invited. 

SURPRISE! Build inexpensively, the most un- 
usual test instruments, futuristic gadgets using 
numerical readouts! Catalogue free! GBS, Box 
100B, Greenbank, WV 24944 

SAVE ELECTRIC POWER! 
Save up to 80% electrical power with this 
unique, inexpensive, portable, permanent and 
legal method applicable for shops, homes, fac- 
tories, businesses, farms, sites. 100% Refund 
Guaranteed if not scientifically sound or if it 
employs gimmicks. 

CONSUMERTRONICS CO. 
Information $1.00 

P.O. Box 542 Alamogordo, N.M. 88310 

FREE catalog. IC's, Semi's. CORONET ELEC- 
TRONICS, 649A Notre Dame W., Montreal, Que. 
Canada, H3C -1H8. US Inquiries. 

RADIO & TV tubes 3610 each. One year guaran- 
teed. Plus many unusual electronic bargains. 
Free catalog. CORNELL, 4217 -E University, San 
Diego, CA 92105 

RECONDITIONED test equipment. $0.50 for 
catalog. WALTER'S TEST EQUIPMENT, 2697 
Nickel, San Pablo, CA 94806 

Quality Electronic Components 

Accelerated Discount Schedule 
Saves You Even Morel 

2102 -1 

$1.99 
8080A 

$ 24.95 
LM3909 

69C 
INTEGRATED CIRCUITS - TTL, CMOS LINEAR d MOS 

7400 .21 7473 30 74174 .98 4001 .23 4073 
7401 
7402 

.21 

.21 
7474 
7475 

30 
49 

74175 
74176 

.93 

.79 
4002 
4006 

.23 
1.73 

.23 

40871 
7403 
7404 

.21 

.21 
7476 
7480 

32 
70 

74177 
74180 

.79 
70 

4007 
4008 v 

.23 
4082 .23 
4502 

7405 
7406 

.21 

.25 
7482 
7483 

70 
70 

74181 
74182 

2.15 
.79 

4009 
4010 

.44 

.44 

.79 
4510 1.14 
4511 1.05 

7407 
7408 

.25 
.21 

7485 
7486 

89 
28 

74184 
74185 

2.19 
2.19 

4011 
4012 

.23 

.23 
4514 2.130 
4515 2.80 

7409 
7410 

.21 

.21 
7489 2.19 
7490 

74188 
74189 

3.50 
3.50 

4013 
4014 

.40 
96 

4516 1.23 
4518 1.14 

7411 
7412 

.21 

.21 

.44 
7491 .70 
7492 .44 

74190 
74191 

1.23 
1.23 

4015 
4016 

.96 

.40 
4520 1.14 
4527 1.68 

7413 
7414 

.25 

.89 
7493 .44 
7494 .70 

74192 
74193 .88 

4017 
4018 

1.05 
1.05 

4528 .88 
4585 1.23 

7416 
7417 

.25 

.25 
7495 .70 
7496 .70 

74194. 
74195 

.88 

.88 
4019 
4020 

.23 
1.14 

IM309K 1.80 
LM324N 1.28 

7420 
7421 

.21 

.25 
74100 1.28 
74107 .30 

74196 
74197 

.88 

.88 
4021 
4022 

1.14 
.96 

I64340T-5 1.25 
I/A34034 1.25 

7423 
7425 

.35 

.35 
74109 .33 
74121 .35 

74198 
74199 

1.49 
1A9 

4023 
4024 

.23 

.84 
LM340T-8 1.25 
IM340T.12 1.25 

7426 
7427 
7428 
7430 
7432 
7433 
7437 

.25 

.33 

.28 

.21 
.25 
.30 
.25 

74122 .44 
74123 .61 
74125 .40 
74126 .40 
74132 .70 
74141 .88 
74145 

74251 
74279 
74365 
74366 
74367 
74368 
75150 

1.09 
.58 
.67 
.67 
.67 
.67 

1.31 

4025 
4026 
4027 
4028 
4029 
4030 
4033 

.23 
1.68 
.40 
.89 

1.14 
.23 

1.51 

IM340T-15 1.25 
1M340T-18 1.25 
LM340T.24 1.25 
IM39000 .88 
NE536T 3.24 
NE540L 2.04 
NE555V 

7438 
7440 

.25 

.21 

.70 
74147 1.63 
74148 1.30 

75450 
75451 

.88 

.61 
4034 
4035 

3.50 
1.14 

.48 
NE556A .08 
NE56013 183 

7441 
7442 

.88 

.53 
74150 1.16 
74151 

75452 
75453 

.61 

.61 
4040 
4041 

1.14 
.79 

NE5618 3.83 
NE56213 3.83 

7443 
7444 

.63 

.63 

.70 
74153 .65 
74154 1.03 

75454 
75491 

.61 

.81 
4042 
4043 

.79 

.70 
NE5656 1.25 
NE566V 1.28 

7445 
7446 

.70 

.70 
74155 .70 
74156 

75492 
75493 

.84 
1.09 

4044 
4046 

.70 
1.86 

61E567V 1.36 
uA709CV 

7447 
7448 

.70 

.70 

.70 
74157 .70 
74160 

75494 
8093 

1.19 
.40 

4049 
4050 

.40 

.40 

.44 
uA710CA .44 
u4711 CA 

7450 
7453 

.21 

.21 

.08 
74161 .88 
74162 

8094 
8095 

.40 

.67 
4051 
4052 

1.26 
1.26 

.53 
u4723CA .60 
u4741CV 

7454 
7460 

.21 

.21 

.88 
74163 .88 
74164 

8096 
8097 

.67 

.67 
4053 
4060 

1.26 
1.58 

.44 
u4747CA .70 
A748CV 

7470 
7472 

.30 

.30 

.96 
74166 1.26 
74170 2.64 

8098 
82525 

.67 
2.19 

4066 
4071 

.79 

.23 

.49 
MC1458V .53 
2102.1...1.99 

74173 1.42 4000 .23 4072 .23 

BISHOP GRAPHICS Printed Liraalt Drafting 
Aids are now available from DIg14Key 

NATIONAL Sa .AonaL MA1002A 
DIGITAL CLOCK MODULE 

MA1002A Module Only 

$10.50 

FEATURES: 

Bright 4 Digit 0.5" LED Display 
Assembled and Tested Module - You only 
need connect transformer and switches 
12 Hour Format with PM Indicator 
50 or 60 Hz Operation 
Power Failure Indication 
Brightness Control Capability 

Alarm and Snooze Timers 
Compact 3.05 "x1.375" 

A 
GREAT 

GIFT 
IDEA! 

$13.95 
KIT 

INCLUDES 

MA1002A 
CLOCK MODULE 

SIX SWITCHES 

- and - 
SPECIAL 

TRANSFORMER 

A P PRODUCTS ACE'S 

200K . 518.95 201 K . 524.95 

208... 528.95 212. $34.95 
218. . . 546.95 

227... 559.95 
236... 579.95 

DATA BOOKS 
TTL IC's 592 pages 

Linear IC's 957 pages 

CMOS IC's 256 pages 
Transistors 288 pages 

Memory IC's 592 pages 

$4.00 Interface IC's 464 pages ... $4.00 

$5.00 Volt. Regs. 128 pages $3.00 

$3.00 Linear Appl. 1, 432 pages $4.00 

53.00 Linear Appl. 2, 246 pages $3.00 

. $3.00 Audio, 196 pages 53.00 

WIRE -WRAPPING TOOL 

$ 5.95 
Wraps, Unwraps 8 
Strips 30 ga. Wire 

'A WATT 5% 
CARBON FILM RESISTORS 

5. each in multiples of 5 per value 
51.70 /500 d 012.00 /1000 of same valu. 

10 ohm thru 1.0 megohm 

SILICON TRANSISTORS 
6093918, 6093930, MP52222A, 08P523694, 56932712, MPS29074, MPS3392, MP53393, 
MPS3394, MPS3395, MPS3563, MP53565, MP53638, MP53638A, MPS3M0, MPS3641, 
MPS3643, 60933645, MP53646, 203904, 203906, 204124, 204126, 2194401, 204403, 
204410, P04888. 2N5087, 205089. PN5129, P05133, P95134, P05137, PN138, 
PN5139, 2195210, PN5964 .16, 51.55/10, 513.60/100 of some pat no. 

MPF102 .36 530.60/C 205457 .48 541.00/C MPSA13 .28 024.00/C 203055 .99 585.00/C 

AP SUPER STRIP II- Universal Breadboarding 
Element with 840 Solderlass 
Plug -In Tie- Point 

517.00 

LED DISPLAYS 'A WATT ZENER DIODES 
FND357 C.C..375" . 51.75 1N522613 3.3v .15 111 C 1N5236B 7.5v 15 S11/C 
FND500 C.C. .500" . 51.75 
FND507 C.A..500" .51.75 

1 0 5 2 2 7 8 3 . 6 v . 1 5 5 1 1 C 

1N522813 3.9v .15 SII :C 
16152378 8.2v .15 511/C 
1N5238B 8.7v .15 511/C 

FND800 C.C..000" . S3.50 1N5229B 4.3v .15 511/C 19523989.1v.15S11/C 
FND807 C.A..800" 53.50 1N5230B 4.7v .15 511/C 1N5240B 10v .15 $11/C 

. 

LED LAMPS 
1N5231B 5.1v .15 
1N523233 5.6v .15 

511/C 
511/C 

19524113 btu .15 
1N5242B 12v .15 

511/C 
511/C 

NSL5053 T -1 +/. 18c 

NSL5056 T -1Y 18c 

10528 6.0v .15 
161523413 6.2v .15 
1052350 6.8v .15 

$11/C 
011/C 

1N5243B 13v .15 
1N52448 14v .15 
1052458 15v .15 

511/C 
$11/C 
$11/C 

I.C. SOCKETS 
8 Pin Solder Tob 
14 Pin Solder Tab 
16 Pin Solder Tab 
18 Pin Solder Tob 
24 Pin Solder Tab 
28 Pin Solder Tob 
40 Pin Solder Tab 
8 Pin Wire -Wrap 
14 Pin Wire -Wrap 
16 Pin Wire -Wrap 
18 Pin Wire -Wrap 
24 Pin Wire -Wrap 
28 Pin Wire -Wrap 1 

40 Pin Wire -Wrap 1 

17 

20 
22 
29 
38 
45 
63 
24 
26 
30 
60 
86 
23 
00 

30 GA. WIRE WRAPPING WIRE 

Pretat end stripped Oe,ar insulated wire from 
1.0" to 15.0" in red or block. Aho sold in bulk 
lengths. 

HARDWARE 
2 -56 V. Screw .99/C 7.20/M 
2 -56 'h Screw .99/C 7.65/M 
4-40 % Screw .55/C 3.60/M 
4-40 'roc Screw .60 /C 4.05/M 
632 '. Screw .65/C 4.40/M 
6-32 <. Screw .75/C 4.851M 
8-32 3/8 Screw .90 /C 5.85/M 
2 -56 Hex Nut .55!C 160 /M 
4.40 Hext Nut .55'C 3.75'M 
6-32 Her Nut .60 C 4.00,M 
8-32 Hex Nut .60. C 4.15,M 
No. 2 Lockwosher .85C 5.75,M 
No. 4 Lockwosher .45/C 3.00/55 
No. 6 Lockwasher .45/C 3.00/M 
No. 8 Lockwasher .45/C 3.00/H 

5.d for h« HRH. 
or pa swims "DO- Qut lit. Iompunrnf.. "edit.'" 
cerna rwd. DONT FoROa ro AMY VOLUME DISCOUNT ADO VE 

RESISTOR ASSORTMENTS 
sa.dlIo,SIw. Vol. Ism t.2.atT..sl4zs soso 512.00 
sm. MI let '. W. Yf1, f,.. fo N S.6 a,l isso R.) 512.00 

VOLUME DISCOUNT SCHEDULE 
..sew.. srrd4. 
Tote Drawn Tad Dram, 
1 ODDS 24,c NET s I00.60s466 LESS ls'. 

S SOS .,D.5999.PS Socs 201 
s MOOS 59.TO LESS 10% SIae.Wsop. . LES 25t - then Add eh. standard Charge e.l 

STANDARD SHIPPING /HANDLING 
CHARGE 

Of ow, .,.,aMMise tool me, duc.um n M,.ee: 
S 0.50-S á 99 .add 52.00 5 50.06599.99 odd sD.25 
S 5.06524 V9 .. odd SO /5 f100.00 E. up . No Charm 
S 75.06540?9 add 93.50 

IN1.1, ,hiryiq s Monaco to 055 s Cm4 

COD ORDERS ACCEPTED FOR 5ME DAY 
SHIPMENT - CALL 1111.61.6674 

DIGI -KEY CORPORATION 
P.O. Box 677 Thief River Falls, MN 56701 

CIRCLE 80 ON FREE INFORMATION CARD 
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FAIRCHILD ANNOUNCES THE FAIRCHILD 

SOLID STATE TECHNOLOGY KIT 
FOR THE EXPERIMENTER WITH TASTE FOR "STATE OF THE ART" PRODUCTS 
COMPLETE SPECIFICATIONS ARE PRINTED ON THE BACK OF EACH TECHNOLOGY KIT 

FTK0020 

PN FTK0020 

SOLID STATE 

TECHNOLOGY 

TEN RID LED LAMPS 

TECHNOLOGY BY 

FAIRCHILD 
4001 MIRANDA AVENUE PALO ALTO, CA 94304 

FTK0020 

NMI 

mean. lenp 

FTK0106 

TECHNOLOGY KIT 
automobile clock 

CARD FRONT 

DIGITS 

CARD BACK CARD FRONT 

PHOTO ARRAYS 

FTK0001 0.5" High Common Cathode Digit $1.00 FTK0040 9- Element Tape Reader Array 16.00 

FTK0002 0.5" High Common Anode Digit 1.00 FTK0041 12- Element Card Reader Array 24.00 
F T K 0003 .357" High Common Cathode Digit .75 FTK0042 Reflective Opto Coupler 4.00 

FT K0004 0.8" Hugh Common Cathode Digit 2.00 COUPLERS 
FTK0005 0.8" Hugh Common Anode Digit 2.00 

FTK0050 3 General Purpose Opto Couplers 1.00 
0.8" HIGH DISPLAY ARRAYS FTK0051 Darlington Opto Coupler 1.00 

FTK0010 12 Hour, 3'/2 Digit Clock Display 7.00 MOS CLOCK CIRCUITS 
FTK0011 24 Hour, 4 Digit Clock Display 8.00 

FTK0400 Digital Clock /Calendar Circuit 7.00 
LED LAMPS (FCM7001) 

FTK0020 10 Red LED Lamps 1.00 FTK0401 Digital Clock /Calendar with BCD 7.00 

FTK0021 5 Mixed Colored LED Lamps 1.00 Outputs (FCM7002) 
FTK0022 10 LED Mounting Clips 1.00 FTK0402 Direct Drive Digital Clock Circuit 5.00 
FTK0023 5 Three Piece LED Mounting Adapters 1.00 with AC Output (FCM3817A) 

PHOTO TRANSISTORS FTK0403 Direct Drive Digital Clock Circuit 
with DC Output (FCM3817D) 

5.00 

5 Flat Lens Photo Transistors F T K 0030 1.00 FTK0405 Direct Drive Digital Clock /Calendar 6.00 
FTK0031 5 Round Lens Photo Transistors 1.00 Circuit (FCM7015) 
F T K 0032 3 Flat Lens Photo Darlingtons 1.00 KITS 
FTK0033 3 Round Lens Photo Darlingtons 1.00 FTK0106 40.00 Automobile Clock Kit 

THESE PRODUCTS ARE PACKAGED FOR OUT- 
STANDING WALL DISPLAY APPEARANCE 

FULL FAIRCI -IILD PRODUCT LINE 

TO FOLLOW 

Satisfaction Guaranteed. $5.00 Min. Order. U.S. Funds. 
California Residents - Add 6% Sales Tax 
Send a 24c Stamp (postage) for a FREE 1977 Catalog. 

DEALER'S AND WHOLESALER'S INQUIRIES 
INVITED -PRICE LIST AVAILABLE. 

BUY WITH PRIDE THE PRODUCTS BUILT BY 

F A I R C F--fl LAM THE INDUSTRY'S LEADER - 

vils 
NOW OPEN SATURDAYS 

CIRCLE 44 ON FREE INFORMATION CARD 

1021 HOWARD STREET 
SAN CARLOS, CA 94070 

PHONE ORDERS - (415) 592 -8097 
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/` IZING IN ELECTRONICS FOR 3mastotcnat9e 
SPECIAL 

Under -Dash 
LOCK MOUNT 

g / Reg. 
$6 

Locks player in place. Slides in & 
out. 6 x 13/16 x 7 ". 6 or 12 VDC. 
Shipping weight 2 lbs. 

Standard Dial 
DESK PHONE 

PH -117 

99 
Reg,$13 

Factory reconditioned. Comes 
with base, dial & coil. Less bell. 
Styles may vary. Wt. 8 lbs. 

Auto Stereo 
8 -Track Tape 

ilh 

Player 
AU -428 

Reg."''!'? Leg. 

Police Converter Kit 

tune 
tModel EC-2900. Use KB 

AM radio & tune n the 
152 -174 MHz band for 
police, etc. 2 lbs. 

ai -- Pencil 
Soldering 

TL -448 
Tip reaches tempera - 
ture to 250 °. Is 91/4" 
long. 117 VAC. 1/4 lb. Reg. 

-380 

Reg. 
$13 
-Tip 
Iron 

$3.29 

Player mounts easily under dash 
Slide controls. 71/2 x 51/2 x 21/2". 
12 VDC. neg. grd. Styles may vary. 
4 lbs. 

PARTS & COMPONENTS REG. SALE 
8 Track Tape Deck Chassis RA -383 11.00 11.99 
4 Digit Mechanical Counter XM -367 1.49 .59 
5 Digit Mechanical Counter XM -543 3.00 1.29 
2 watt Solid -State Phone Amp. AM -529 16.00 11.00 
5 Digit 117 volt AC Counter XM -533 2.00 .99 
12 Hour Timer, 117 V. AC SW -777 4.00 1.79 
6 Digit 117 V. AC Counter XM -481 2.29 1.39 
L.E.D. Pkg. of 5 Small Red 2V. 5 MA PL -234 1.19 .60 
L.E.D. Pkg. of 5 Large Green 2 V. 5 MA PL -235 1.19 .60 
LLD. Pkg. of 5 Small Green 2 V. 5 MA PL -236 1.19 .60 
LEO. Pkg. of 5 Large Yellow 2V. 5 MA PL -237 1.19 .60 
L.E.D. Pkg. of 5 Small Yellow 2 V. 5 MA PL -238 1.19 .60 
L.E.D. Pkg. of 5 Large Orange 2 V. 5 MA PL -249 1.19 .60 
L.E.D. Pkg. of 5 Large Clear 2 V. 5 MA PL -274 1.19 .60 
7 Seg. L.E.D. Readout. 3' Com. K Reel 0M -414 2.00 1.29 
LM -309K 5 V. IC Regulator TD -3 TR -511 1.60 1.19 
3 Amp. 50 PIV Diodes Pkg. of 2 DI -055 .70 .59 
3 Amp. 400 PIV Diodes Pkg. of 2 DI -056 1.20 .79 
1 Amp. 200 PIV 50 Piece Kit DI -051 1.69 .69 
P Channel FET 2N5460 TR -430 1.19 .59 
18 Amp. 200 PIV Diode IN3493R DI -054 1.49 .59 
Medium Power Transistor 258474 TR -147 3.79 1.29 
Cadmium Photo Cells. 500 Ohm. Pkg. 2 TR -512 .90 .59 
N Channel FET 2N3819 TR-429 1.00 .49 
40 Watt NPN Transistor, Pkg. of 4 TR-440 1.29 .59 
709 IC Hi -Gain OP -Amp RE -131 1.49 .69 
PC Board Kit - Make Your Own XM -393 6.59 3.99 
PC Wire Kit, 150 Ft. WW -575 1.89 .99 
Magnet Wire, 28 Ga. 375 Ft. WR -281 .89 .69 
4PDT Plug -In Relay, 117 Y. AC Coil SW -543 2.69 1.79 
16 Step Relay, 110 Ohm Coil, 450 Ohm Reset SW -842 5.79 3.79 
SPOT 5A. Plug -In Relay 117 V. AC SW-417 1.19 .79 
OPST Power Relay 25A. Cont. 117 V. Coil SW -646 2.69 1.69 
Heavy Duty Solenoid, 117 V. AC SW -839 1.79 .79 
Miniature Solenoid, 1/2" Tray. 117 V. AC SW -840 2.00 .89 
Reed Switch with Mag. Pkg. 10 SW -632 2.69 .79 
SPOT Key Switch 3A. Contacts SW -808 1.20 .79 

OLSON ELECTRONICS, 250 S. FORGE ST. O 4 
DEPT LR, AKRON, OHIO 44327 1A4S 

NAME C 
ADDRESS 

1 CITY STATE ZIP 
SEND 

I SHIP THE 
HOW 
MANY 

OLSON CATALOG 
FOLLOWING 

STOCK 
NUMBER 

FREE PA 

DESCRIPTION 

CATALOG 

PRICE 
EACH TOTAL 

ENCLOSE POSTAGE AND SALES TAX 
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POIY Pak'! EXCLUSIVE .lici.6'",p 

' ,,_' 7 ' ' \.1.___L.. j/ 
100' S OF BARRELS PURCHASED! 

For the first time anywhere, Poly Pay 
merchandisers introduce a new way s 08 in buying the economical way. Raw 
stock from the "barrel ". Remember 
the "good oie days"? They're back Buy 10 again. The same way merchandisers B.a 
throughout the United buy 
from various factories ... their over- BARREL KITS 

in barrels. Poly Pak has done THE runs 
the same. Therefore you are getting 

th 
same type of material as the 11 

TH viTFree 
noi 

'EM 'N 

vGUR 
CHOICE 
OF 
ANY 
KIT 

TEST YOURSELF SAVE, 

NIT NIT #1- DIP 75 for 
ca1.Ne.11R241s.aneesbd SS.t #af- LITRONICS LED READOUT p 30 for 

Cat.No.11 R2es1,a0 #2- LINEAR OP AMPS 
cat.NO.l ig24ts,unwled sl 

mixed i fi.f$ 
#61- SILVER MICAS f] 100 for 
cat.NO.11f130180varlete s1.í8 #2 -3 AMP EPDXY RECT.,..- 100 for 
Cat.Ne.11R3204,untlsled 18 

#3 -1 /914 DIODES 500 for 
cat.NO.lt R2418,unbsted 51.$ #4- "4000" RECTIFIERS,/ 100 for 
Cal.11 .11112417, rV fl.ff 

31.98 
93 -HALF WATTERS _ 200 for # maw 

CatNo.11R 3048, -Vag Ayy'e #7- VOLUME CONTROLS fst, 
40 fo Cat.No.1102421,100 %goad - 

100% good 31.98 
#99-PHOTO ELECTRIC CELLS 10 for 
Cat 08.11113032,100 %goad 

,1liYt0err 

#11- SUBMINI IF XFMRS 5 100 for 
Cae. o.11R2422,100 %good --pr_ $1.911 

51.98 
#104 -SLIDE VOL CONTROLS, 10 for 
Cat Na.11R3057,100 %good -3jß $1.9$ 
#105- TERMINAL STRIP 
Cat NO.11R3136,w1d 

380 for 
#11 -POWER TAB TRANS °- 40 for Cat NO.11R3925,unbated,ape 51.06 
#12 -POWER TAB TRANS rio 0 40 for 
CaLN..11n2428,anteet d,Pnp . SiJ 

-eut f 1.98 
#110- SUPPRESSOR DIODES for CatNo.11R]137,unbabd]! #14- PRECISION RESISTORS 200 for 

CalNe11R2428,marked -no mark - $$ 
51.98 

C#11N2 O-11MR3IC3R9O aMd.IN4 
I LED 40 for 

1.98 #1S -MOS FET TRANSISTOR 
C-l.No.11R2429 dL 

] O for 
$1.59 

f 
#115 -MOLEX SOCKETS'..ppccr44' 200 for 
Cat No.11113144,1007. #31- DIPPED MYLARS 

Cet.NO.11112597,100%good II 
SO for 
$1.96 

good 51.95 #í1f- PRECISION RESISTORS 100 for 
Cat.Ne.i1R3205,100 %goo. 

#20 -LONG LEAD DISCS -r\ 15$05.190., cat.Ne.11R2S98,1O0%geed Jf ,4 ».a $1.98 
I MAGNETS 100 or .#.1.2.1.-3NO.1 -MIN11R3168 s. I] / f 

#21-P ASTIICnTRAeNSISTORS 
r] 100 for 

$1.95 

me 51.56 
#520- UPRIGHT ELECTROS 40 for 
Cat.No.1103226,100%good #S0- PRE- FORMEDRESISTORSO 250 for 

Cat.No.11112.0$,100%good 61,1.5 

91,$ 
#127 -AXIAL ELECTROS 0 40 for 
Cat.Ne.11R3227,aest lTJ 

#32 -TRANS WITH HOLE. 50 for 
Cat.No.11R281°,unb eeed $1.9 

$1./ 
#12$ -MINI DIP IC'S 75 for 

L C.No.113245,untested 
#35 -NEON LAMPS ¡ Q 30 for 
Cat-NC.111t2813,100 %good /% 51.9$ 

$1,$$ 
#130- CRYSTALS 12 for 
Cat.No. 51R3250,n.any In 8mc ' 51.99 :37 -1 -AMP BULLET REC :1 100 for 

Cat.N°.11R2815,entested $1.911 
#131- M ELECTROS 0 30 for 
Cat.Ne.11R3253,mlxed 65.66 #39- 2N3055 TRANSISTORS 0 15 for 

CetNo.11112817,100%good st.. 51.9 
. : #133 -C -MOS IC'S ° for 

Cat.Ne.11123257, $1. t0 -HI -POWER PNP TRANS___ S0 for 
Cat.Ne.11R2818,100%good , $1.96 

#138- SWITCHES 1Cá11'_ 30 for 
Cat.No.11R3268,by Oak ó 611 $i.f 

:53 -JUMBO RESISTOR PAK E 100 pc. 
Cat.eo.11112721.100%good --MO-. 51.9$ 

#140 -LAMPS, INDICATORS D 20 for 
CatNo.11R3297,many type. $1.911 

#54 -8 DIGIT READOUTS 11t 7 for 
Cat.Ne.11R2722 ,V.' $1AI #141 -10 WATT ZENERS 0 15 for 

Cat.No.t1a3298,goed rield79l.f9 
"144 -RCA PHONO PLUGS I 40 for 
CetNo.11R3293,100 %good GCJ 51.9a 

:59-SLIDE SWITCHES I] 30 for 
Cat.No.11R2726.1O0%good $1.9$ #81- POLYSTYRENE CAP - 7 100 for #149- ROCKER SWITCHES . s-'] 25 for 

CatNo.11R3302 61,95 C..00.11112729,100 %good sips 6 
:85 -MIXED READOUTS 

I i 15 for 
CatNo.11R2733,untested 

Li 
51.0 

115$- MAGNIFIED MAN -3s 12 for 
Cat.No.11R3325,1ens rejects 51.9$ 

:e° -2 WATTERS_,_,] 100 for 
Cat.Ne.11R2735,100 %good } 52.98 

#159- MODULAR SWITCHES 25 for 
Cat.No.11113150.Centralab ..s.7.,,,-','),. $5, :71- CAPACITOR SPECIAL C 100 for Cat0e.11R2738,100% good 51.0$ 
#1$0- LM3011KC V. REG 15 for 
Cat.No.11R3330,untesbd $1.9$ #73- TRANSISTOR ELECTROS ] 50 for 

Cat.No.11R2747, 51.9 
#1.1- PLASTIC TRANSISTORS 25 for 
Cal.No.11R3343,100%mabrlall.. 91.9$ #78 -1 WATT ZENERS 100 for 

Cat.NO.11R2741,untested ....41131. 51.99 
il #103 -MINI TRIMPOTS '' ] 30 for 

Cat.Ne.11R3345,for p.c. 51. #113- LM340T VOLT REG V L 15 for CatNo.11R2635,untesbe 51.8 
#172 -25 AMP ACRS . 3 -pes. 
Cat.No.11R3355,100 %material 4$ -r $1.95 

#110 -HOBBY LEDS 0 for 
.Cat.No.11R2859,ontested /i 51.99 

#173 -25 AMP TRIACS .[i .. 3 -pen 
Cat.Ne.11R3358,100 %materials. 51.9$ #17-NATIONAL IC BONANZA 100 for Cat.No1102850,untested 61./11 
#1$4 -1.. -WATT METAL FILM D 150 for 
Cat-No.11R3413,100%material r.. - $1.:9 

DELTROL TUBULAR SOLENOID $1849 Cat. 90.1103394 
It's new! 0,7,re ! 1st Time we've seen these poI:11 
tubular vsoletn"i,lst at this price. De. igned for maximum $ ate saver le e 1 FULL, i minimum space. Feature. I2VUt ( 450 
mils, 32 ohm' mill, continuous dut-, only 17 -oz. pull 
ugh 1 threaded bushing u for panel Mtg. 1t'' stroke, Unique panel mtg. 
up to -1 oz. pull. All metal frame, black slotted Weighs only 2 oz. 
plunger, with pointed end for pree mon smooth recoil 12 VDC .,,fion. Nall vire conneel, ins. Wt.: rr., 

a 
- 1l- 

'I 

II 

AA NICAD ° 
BATTERY 

$1.48 " °r'4' Return of a eatloul. Populo 

prices. 1.2 VDC. 1 os smy AA ai °ads al 

GC Ñe. 11 

FILAMENT 
TRANSFORMER 
PANIC ` 1 

III 
The Revolutionary Y 

rD1 
SOLID STATE 

5V DC RELAYS 

/ ALL VAC INPUT 
STANDARD MOUNTING 

Cat No. Output Amps W1. Sale 3 for 
1102788 8.34 2. 8 -0m. $2.95 58.00 
1102288 12. V .5 0.ozs. 1.95 5.00 

1102474 12. V 1. 1 -15. 2.95 8.00 
El 1103448 12. V 2. 2 -Ibo. 3.50 9.00 E 110277 48. VCT 2. 2.lbs. 2.93 8.00 

Cat. No.110 3397 
Oper:,,e. dirent. from Terms: Add postage Rated: net 30 C.O.D.a MAY t-110S un , tr,l ..en. 3 FOR 

Phone : Wakefield, 11a..c, (617) 245-3829 BE PHONED 
T71. /DTI, Compatible i- 318 Retail: IF -18 Ilel Carmine St.. I', kell Itl. 
" " " "'l' " "ni r.I "" MINIMUM ORDER -56.00 Send for FREE 
vNth,ht `heu 11 

lo 
-inking 

,I 
$ 50 POLY p ß S Fall- Winter 

toit, .tand:rd 16-pin CATALOG 
DIP "'rke'.. P.O. BOX 942R LYNNFIELD, MASS. 01940 

ie,,Poly Asks Inc.., Wakefield, Mn,.. U.S.A. 1976 
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S. D. SALES Co. P.O. BOX 28810 -C DALLAS, TEXAS 75228 

4K LOW POWER RAM BOAR KI 
ORKS 

T 
Imsai and Altair 8080 plug in compatible. Uses low power static 

THE WHOLE 
D 

W 

21L02 -1 500 ns. RAM's, which are included. Fully buffered, 
drastically reduced power consumption, on board regulated, all 
sockets and parts included. Premium quality plated thru PC Board. 9.95 

8 Digit LED 

"METRIC MASTER" 

$19.95 
"RAPID MAN - 12" 

$29.95 

$1,000,000 CALCULATOR PURCHASE! 
We bought the entire stock of a major manufacturer. New, guaranteed units. 

Five functions PLUS complete Metric Conversion functions. Re- 

chargeable batteries. Small, hand held size. With AC charger. 

12 Digit - Desk Top Style. Sturdy design. With memory and four 
complete functions. Big, bright display. 

ALARM CLOCK KIT SIX DIGIT LED 
Thousands of hobbyists have bought and built our original clock 
kit and were completely satisfied. But we have received many 
requests for an alarm clock kit with the same value and quality 
that you have come to expect from S. D. So, here it is! 
THE KIT INCLUDES: 
1 Mostek 50252 Alarm Clock Chip 
6 Hewlett Packard .30 in. common cathode readouts 
15 NPN Driver Transistors 
2 Switches for time set 
2 Slide Switches for alarm set and enable 

5 1 Filter Cap 
4 IN4002 Rectifiers 
1 IN914 Diode 
1 .01 Disc Cap 
15 Resistors 
1 Speaker for alarm PCB - $3.00 
1 LED lamp for PM indicator XFMR -$ 1.50 

60 HZ CRYSTAL TIME BASE - 5 95 FOR DIGITAL CLOCKS 
S. D. SALES EXCLUSIVE! 

KIT FEATURES: 
A. 60 hz output with accuracy comparable to a digital watch 
B. Directly interfaces with all MOS Clock chips 
C. Super low power consumption (1.5 Ma typ.) 
D. Uses latest MOS 17 stage divider IC 
E. Eliminates forever the problem of AC line glitches 
F. Perfect for cars, boats, campers, or even for portable clocks 

at ham field days. BUY TWO FOR $10.00! 
G. Small size, can be used in existing enclosures. 
KIT INCLUDES CRYSTAL DIVIDER IC, PC BOARD PLUS ALL 

OTHER NECESSARY PARTS AND SPECS. 

MOTOROLA RTL IC'S 
Brand new, factory prime. Hard to find, but still used in a variety 
of projects. (See the RTL Cookbook by Howard W. Sams.) 
MC724P - 59c MC780P - 89C MC791P - 69c 
MC725P - 59c MC785P - 49c MC792P - 59c 
MC764P - 49c MC787P - 89c MC799P - 59c 
MC767P - 69c MC788P - 49c MC970P - 89c 
MC771P - 49c MC789P - 59c MC9709P - 69c 
MC775P - 89c MC790P - 89c MC9760P - 69c 

7400 - 19c 
7402 - 19c 
74L04 - 29c 
74504 - 44c 
7404 - 19c 
7406 - 29c 
7408 - 19c 
7410 - 19c 
7411 - 29c 
7413 - 50c 
7420 - 19c 

TTL INTEGRATED CIRCUITS 
7430 - 19c 7476 - 35c 74153 - 75c 
7432 - 34c 7480 - 49c 74154 - 1.00 
7437 - 39c 7483 - 95c 74157 - 75c 
7438 - 39c 
7440 - 19c 
7447 - 85c 
7448 - 85c 
7451 - 19c 
7453 - 19c 
7473 - 39c 
7474 - 35c 
7575 - 35c 

7485 - 95c 74161 - 95c 
7586 - 45c 74164 - 1.10 
7490 - 65c 74165 - 1.10 
7492 - 75c 74174 - 95c 
7495 - 75c 74181 - 2.50 
7496 - 89c 74191 - 1.25 
74121 - 38c 74192 - 1.25 
74123 - 65c 74193 - 1.00, 
74141 - 75c 74195 - 69c 

"CUBO" -DIGITAL ALARM CLOCK CUBE 
A PERFECT GIFT - NOT A KIT! 

The CUBO Alarm Clock mfg. by Corvus, division of 
MOSTEK CORP. Originally sold for $49.95. We bought 
out their entire inventory. All new, individually gift 
boxed. Mini size (21/2" cube) with maxi performance. 

FEATURES: 
$14.95 A. 4 Digit H.P. Bright Display 

B. "Second Hand" LED Activity Indicator EACH C. 24 Hour Alarm; 12 hour real time format (Add 75c P. &H.) D. 10 Minute Snooze 
E. Auto Display Dimming - Adjusts to Amblent Light 
F. AM /PM Indicator 
G. Power Failure Indicator 
Uses Famous Mostek MK50250 MOS LSI IC 

1000 MFD FILTER CAPS 
Rated 35 WVDC. Upright style 
with P. C. leads. Most popular 
value for hobbyists. Compare 
at up to $1.19 each from fran- 
chise type electronic parts stores. 

S.D. SPECIAL 4 for $1. 

SLIDE SWITCH ASSORTMENT 
Our best seller. Includes mini - 

ture and standard sizes, single and 
multi -position units. All new, 
first quality, name brand 
Try one package and you'll re- 
order more. SPECIAL - 12/$1. 

MOTOROLA POWER DARLINGTON 
Back in Stock! 

Like MJ3001. NPN 80V. 10A. HFE 
6000 TYP. TO -3 case. We include a free 
723 C volt reg. with schematic for power 
supply. SPECIAL - $1.99 

WESTERN DIGITAL UART 
No. TR1602B. 40 pin DIP. 

This is a very powerful and popular part. 
NEW - $6.95 with data 
LIMITED QUANTITY 

RESISTOR ASSORTMENT 
1/4 W 5% and 10 %. PC leads. 
A good mix of values. 200/$2. 

FAIRCHILD BIG LED READOUTS 
A big .50 inch easy to read character. Now 
available in either common anode or com- 
mon cathode. Take your pick. Super low 
current drain, only 5 MA per segment typ- 
ical. YOUR CHOICE: 6 for $7.50 
FND - 510 Common Anode $1.50 ea. 
FND - 503 Common Cathode $1.50 ea. 

MICROPROCESSORS & THINGS 
By AMD 

8080A Better than Intel $24.00 
8008 -1 High Speed 8008 12.50 
8212 I/O Port 3.50 
8224 Clock Generator 4.95 
2513 Character Generator 10.00 

74S200 
256 Bit High Speed RAM 

Same as 82516 
$3.95 

1K PROM BACK IN STOCK! 
825129. 256X4. Bipolar, 50 NS. 

FAST. WITH SPECS. 

$3.95 

UP YOUR COMPUTER! 
21L02-1 1K LOW POWER 500 NS STATIC RAM 

TIME IS OF THE ESSENCE 
And so is power. Not only are our RAM's faster than a speeding bullet but they 
are now very low power. We are pleased to offer prime new 21L02 - 1 low power 
and super fast RAM's, Allows you to STRETCH your power supply farther and at 
the same time keep the wait light off. 8 FOR $17.50 

8T97B 
Hex Tri -State Buffer. Back in stock. 

$1.25 

SALE ON CUT LEAD SEMICONDUCTORS 
Leads were cut for PCB insertion. Still very 
useable. All new, unused. Some House no. 

100/$2. 
1N4002 1 Amp 100 PIV 40/$1. 
1N4745A 16V 1W Zener 20/$1. 
EN2222 NPN Transistor 25/$1. 
EN2907 PNP Transistor 25/$1. 
2N3904 NPN Driver Xstr 25/$1. 
2N3392 GE Pre -amp Xstr 25/$1. 
C103Y SCR. 800MA 60V 10/51. 

C &K MINI TOGGLE SWITCH 
No. 7103 SUB MINI SPDT Center OFF. 

SPECIAL - 99c 

CALL YOUR BANK AMERICARD OR 
MASTER CHARGE ORDER IN ON OUR 
CONTINENTAL UNITED STATES TOLL 
FREE WATTS: 1- 800 -527 -3460 

Texas Residents Call Collect 
214/271 -0022 

TERMS: 
Money Back Guarantee. No COD. Texas 
Residents add 5% tax. Add 5% of order for 
postage and handling. Orders under $10. 
add 75c. Foreign orders: US Funds ONLY! 

S. D. SALES 
P. O. Box 28810- C 

Dallas, Texas 75228 

ORDERS OVER $15. CHOOSE $1. FREE MERCHANDISE 
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CLOCK KIT $14.00 
Includes all parts with MM5316 chip, trans- 
former, drilled & etched PC board, all except 
case. #SP -284 $14 or 2/$25 
ASCII KEYBOARD, brand new w /paperwork 

$45.00 
AA NICAD CELLS brand new 

$1.25 each 9/$9.00 
C -MOS LINEAR all brand new RCA 
301 

$ $ CLOCK 
307 .60 747 CHIPS 

324 1.80 
.82 

1458 MM5314 $3.00 
339A 1.60 

.96 
3401 ,80 MM5316 3.00 

741 .50 555 .60 7001 8.00 
POWER SUPPLY KIT 

Puts out 24 -12 -6 volt DC 2 amps. Includes 
xfmr, line cord, filter, silicon bridge. 

#PK -2B $9.00 
B & L HELIUM NEON GAS LASER 

Fully assembled, runs on 115 volts AC. Less 
Laser tube. $15.00 
POWER AMP TRANSFORMER $9.00 
115 volts input, output of 96 VCT 2 amps. 

$9.00 each 3/$25 
Please add shipping cost on above. 

FREE catalog 

leitedtat SURPLUS 
ELECTRONIC 

P.O. Box 62 MATERIAL 
19 ALLERTON STREET 
E. LYNN MASS. 01904 

CIRCLE 63 ON FREE INFORMATION CARD 

'12'. ALL PURPOSE 
1 VOLT P TO P 

GREEN PHOSPHOR 
VIDEO DISPLAY 

IDEAL UNIT FOR ANY DIGITAL 
OR GRAPHICS APPLICATION 

$150 
Add $10 for packing and 
shipping in continental US 

COMPUTER WRITE FOR 

WAREHOUSE CATI LOG 
STORE C/o Dept.R 
584 Commonwealth Ave. Boston 02215 

CANADIAN discount and factory clearouts cata- 
log. Top brand stereo equipment, calculators, 
test gear, CB & communications, telephones. 
Factory dumps -government surplus. Amazing 
bargains. Unusual items. Rush $1. ETCO -RE, 
521 5th Ave., NYC, 1 001 7 

NEW Canadian Magazine, "Electronics Work- 
shop", $5.00 yearly, sample $1.00. ETHCO, Box 
741 "A ". Montreal 

l 

Send for your 
information 
packet today- 
which also includes circuit 
functions, component line -up. 
and accessories. Information 
Packet S1.00 (refundable 
with order). 

vlsulex P. o Box 4204R Mountain View, CA 94040 

UNSCRAMBLES: We manufacture one of the 
finest police code unscramblers on the market. 
Our prices are very competitive and our service 
is the best. For further information call or write: 
DON NOBLES ELECTRONICS, INC., Dept. RE, 
Rt. 7, Box 265B, Hot Springs, AR 71901 

CB SPECIALS- R.F.DRIVERS -R.F. POWER OUTPUTS -FETS 
2SC481 1.85 2SC767 
2SC482 1.75 2SC773 
2SC495 1.10 2SC774 
2SC502 3.75 2SC775 
2SC517 4.75 2SC776 
2SC614 3.80 2SC777 
2SC615 3.90 2SC778 
2SC616 4.15 2SC797 
2SC617 4.25 2SC798 
2SC699 4.75 2SC781 
2SC710 .70 2SC789 
2SC711 .70 2SC796 
2SC735 .70 2SC799 
2SC756 3.00 2SC802 
2SC765 9.50 2SC803 
2SC766 10.15 2SC839 

15.75 
.85 

1.75 
2.75 
3.00 
4.75 
3.25 
2.50 
3.10 
3.00 
1.00 
3.15 
4.25 
3.75 
4.00 
.85 

2SC866 5.85 
2SC1013 1.50 
2SC1014 1.50 
2SC1017 1.50 
2SC1018 1.50 
2SC1173 1.25 
2SC1226A 1.25 
2SC1237 4.50 
2SC1239 3.50 
2SC1243 1.50 
2SC1306 4.75 
2SC1306 -1 4.90 
2SC1307 5.75 
2SC1307-1 6.00 
2SC1377 5.50 
2SC1449 1.30 

2501449.1 1.60 
2SC1475 1.50 
2SC1678 5.50 
2SC1679 4.75 
2SC1728 2.15 
2SC1760 2.15 
2SC1816 5.50 
2SC1908 .70 

2SF8957 3. 
HEP -S 3001 3.25 
2SD235 1.00 
MRF8004 3.00 
4004 3.00 
4005 3.00 
40080 1.25 

40081 1.50 
40082 3.00 
2SC608 4.85 
SK3046 2.15 
SK3047 3.75 
SJ2095 3.50 
SK3048 3.25 
SK3054 1.25 

2SK19 1.75 
2SK30 1.00 
2SK33 1.20 

3SK40 2.75 
3SK45 2.75 
3SK49 2.75 

JAPANESE TRANSISTORS 
2SA52 
2SA316 
2SA473 
2SA483 
2SA489 
2SA490 
2SA505 
2SA564 
2SA628 
2SA643 
2SA647 
2SA673 
2SA679 
2SA682 
2SA699 
2SA699A 
2SA705 
2SA815 
2SA816 

2SB22 
2SB54 
25856 
25677 
258128 
256135 
258152 
258173 
256175 
258178 
256186 

.60 
.75 
.75 

1.95 
.80 
.70 
.70 
.50 
.65 
.85 

2.75 
.85 

3.75 
.85 

1.30 
1.75 

.55 

.85 

.85 

.65 

.70 

.70 

.70 
2.25 
.95 

4.50 
.55 
.55 

1.00 
.60 

2S8187 
258235 
258303 
2SB324 
2SB337 
256367 
258370 
258405 
256407 
258415 
256461 
2SB463 
256471 
256474 
256476 
258481 
2SB492 
256495 
25E1507 
258511 

2SC206 
2SC240 
2SC261 
2SC291 
2SC320 
2SC352 
2SC353 
230371 
2SC372 
2SC394 

.60 
1.75 
.65 

1.00 
2.10 
1.60 

.85 
1.65 
.85 

2SC458 
2SC460 
2SC478 
2SC491 
2SC497 
2SC515 
2SC535 
2SC536 
2SC537 
2SC563 

1.25 2SC605 
1.65 2SC620 
1.75 2SC627 
1.50 2SC642 
1.25 2SC643 
2.10 2SC644 
1.25 2SC681 

.95 2SC684 

.90 2SC687 
.70 2SC696 

2SC712 
1.00 2SC713 
1.10 2SC732 
.65 2SC733 
.65 2SC739 

2.00 2SC715 
.75 2SC762 
.75 2SC783 
.70 2SC784 
.70 2SC785 
.70 2SC793 

.70 2SC815 .75 
.70 25C828 .75 
.80 2SC829 .75 

2.50 2SC830 1.60 2SD30 
1.60 2SC839 .85 25045 
.80 2SC945 .65 25065 
.75 2SC1010 .80 2SD68 
.65 2SC1012 .80 2SD72 
.70 2SC1051 2.50 2SD88 

2.50 2SC1061 1.65 250151 
1.00 2SC1079 3.75 25D170 
.80 25C1096 1.20 250180 

1.75 2SC1098 1.15 250201 
3.50 2SC1115 2.75 250218 
3.75 2SC1166 .70 250300 

.70 2SC1170 4.00 250313 
2.50 2SC1172B4.25 250315 
2.10 2SC1209 .55 250318 
2.50 2SC1213 .75 250341 
2.35 25C1226 1.25 250350 

.70 2SC1243 1.50 250352 

.70 2501293 .85 250380 

.70 25C1308 4.75 2SD389 

.70 25C1347 .80 2SD -390 .75 
.70 2SC1383 .75 2SD437 5.50 

1.75 2SC1409 1.25 
1.90 25C1410 1.25 MPS -U31 4.00 
1.00 2SC1447 1.25 

.70 2SC1448 1.25 
1.00 2SC1507 1.25 
2.50 2SC1509'1.25 

2SC1569 1.25 
2SC1756 1.25 

.95 
2.00 

.75 

1.00 
1.50 
2.25 
2.00 
2.75 
1.95 
4.75 
2.50 
1.10 
.75 
.95 
.95 

3.25 
.80 

5.700 

MPS8000 1.25 

POWER- TRANSISTORS HIGH -VOLT. TV. TYPE 

BÚ204 

114 éú2ó6 

1300V 
1500V 
1700V 

3.90 
4.70 
5.90 

BÚ207 
1111208 
2SC1170 

1300V 
1500V 
1100V 

5.40 
6.25 
4.00 

2SC1172B 1100V 4.25 N.J. residents add 5% sales tax.Minimum order 55 .00. All orders 2SC1308 1100V 4.95 

NO VV. LOW PRICEL QUALITY PARTS by mail 
Featuring TTL, CMOS, LED's, Linear', Transistors, etc. 
Prices like.. For complets cata- 

logus,send 254 for 
handling to: 
TRINTRONICS LTD. 
PO.Boo IBI,Station 6 T TL74L04...86 diodes..... 05 Toronto,Ont M4M 3G1' 

1Ìi',IIErlIC$ limilli;d 

CMOS4000.$24 TTL74LSO2.2.45 
CMOS4049.. 26 741minidip.. .45 
CMOS4011 . 29 resistors .... 06 
TTL7440 .. 29 switching 

NEW adjustable three output regulated power 
supply, plus 900 parts worth $400.00 list. Solid 
state cartrivislon television recorder electronic 
unit. Schematics, parts cross reference. Heath - 
kit television transistor substitutions. Power CB 
radios, microprocessors. $17.95 plus $3.50 
S &H, USA. Free brochure. Master Charge, 
BankAmericard. Satisfaction guaranteed. MADI- 
SON ELECTRONICS COMPANY, INCORPO- 
RATED, Box 369, D101, Madison, AL 35758 

PICTURE TUBE MACHINE 
he i and sell New and 
USED CRT , nildinx , - 
ehine,y.COnnLFrFantdlN- 
INC. aO with CONFIDENCE 
Rom the 

c 
ORIGINAL IFGR. 

For complete details 
send name. address, zip 
code to 
LAKESIDE INDUSTRIES 
3520 W Full.non Ave 
Chicago, Ill. 60647 
Phone 312.342.3399 

j1 
't.,.. 

i 

FOR discriminating builders: quality parts, bits, 
pieces, military and industrial. U.S., Canada, 
Mexico. Free catalog. BRAND X, Rt. 3, Box 223- 
11, Ontario, OR 97914 

600 -MHZ 7-digit portable frequency counter, 
battery or & electric. $299.95. 600 -MHz pre- 
scaler+ 10 or +100. $59.95. CBS, Box 1356, 
Cocoa Beach, Fl 32931 

FREE catalog. Calculators $4.95 each, ultra- 
sonic devices, digital thermometers, strobe light 
kits, memories, photograhic electronic flash 
units, rechargeable batteries, LED's, transistors, 
IC's, piezoelectric crystals, toroidal cores, 
unique components. CHANEY'S, Box 27038, 
Denver, CO 80227 

OEM SPECIALS 
1N270 .10 
1N914 .10 

2N173 1.75 
2N178 .90 
2N327A 1.15 
2N334 1.20 
2N336 .90 
2N338Á 1.05 
2N398B .90 
2N404 .30 
2N443 1.75 
2N456 1.10 
2N501A 3.00 
2N508A .45 
2N555 .45 
2N652A .85 
2N677C 6.00 
2N706 
2N7066 
2N711 
2N711B 
2N718 
2N718Á 
2N720A 
2N918 
2N930 
2N956 

.25 

.40 

.50 

.60 

.25 

.50 

.35 

.25 

.30 

2N960 
2N962 
2N967 
2N1136 
2H1142 
2N1302 
2N1305 
2H1377 
2N1420 
2H1483 
2N1540 
2N1543 
2N1544 
2N1549 
2H1551 
2H1552 
2N1554 
2H1557 
2N1560 
2141605 
2H1613 
2H1711 
2H1907 
2N2060 
2N2102 
2N2218 
2N2218A 
2H2219 

.40 

.50 
1.35 
2.25 
.25 
.30 
:75 
.20 
.95 
.90 

2.70 
.80 

1.25 
2.50 
3.25 
1.25 
1.15 
2.80 
.35 
.30 
.30 

4.10 
1. 

.25 
.30 
.25 

2N2219A .30 
2H2221 .25 
2N2221A .30 
2N2222 .25 
2N2222A .30 
2N2270 .40 
2N2322 1.00 
2N2323 1.00 
2N2324 1.35 
2N2325 2.00 
2N2326 2.85 
2N2327 3.80 
2N2328 4.20 
2N2329 4.75 
2N2368 .25 
2N2369 .25 
2H2484 .32 
2N2712 .18 
2N2894 .40 
2N2903 3.30 
2N2904 .25 
2N2904A .30 
2H2905 .25 
2N2905A .30 
2N2906 .25 
2N2906A .30 
2N2907 .25 
2N2907A .30 

SILICON UNIJUNCTIONS 

2N2646 
2N2647 
2N6027 
2N6028 
D5E37 
2N2160 
2N4870 

.50 
.60 
.55 
.70 
.25 
.65 
.50 

2N4871 
2N4891 
2N4892 
2N4893 
2N4894 
MU10 

.50 

.50 
.50 
.50 
.50 
.40 

2N2913 
2N2914 
2N2916A 
2N3019 
2N3053 
2N3054 
2N3055 
2N3227 
2N3247 
2N3250 
2N3375 
2N3393 
2N3394 
2N3414 
2N3415 
2N3416 
2N3417 
2N3442 
2N3553 
2N3563 
2N3565 
2N3638 
2H3642 
2H3643 
2N3645 
2N3646 
2N3730 
2H3731 

.75 2N3740 
1.20 2N3771 
3.65 2N3772 

.50 2N3773 

.30 2N3819 
.70 2H3823 
.75 2N3856 

1.00 2N3866 
3.40 2N3903 

.50 2N3904 
6.50 2N3905 
.20 2H3906 
.17 2N3925 
.17 2N3954 
.18 2N3954A 
.19 2N3955 
.20 2N3957 

1.85 2N3958 
1.50 2N4037 

.20 2N4093 

.20 2N4124 

.20 2H4126 

.20 2N4141 
.15 2N4142 
.15 2N4143 
.14 2N4220A 

1.50 2N4234 
2.75 2N4400 

1.00 2N4401 .20 
1.75 2N4402 .20 
1.90 2N4403 .20 
3.00 2N4409 .20 

.32 2N4410 .25 

.70 2N4416 .75 

.20 2N4441 .85 

.85 2N4442 .90 

.20 2144443 1.20 

.20 2N4852 .55 
.20 2N5061 .30 

N5064 
3.75 2 . N51 0 .20 
3.50 2N5133 .15 
3.75 2N5138 .15 
2.45 2N5198 3.75 
1.25 2N5294 .50 
1.20 2N5296 .50 
.60 2N5306 .20 
.85 2N5354 .20 
.20 2N5369 .20 
.20 2N5400 .40 
.20 2N5401 .50 
.20 2N5457 
.20 2N5458. 
.45 C103y 
.95 C103d 
.20 C106b1 

C106di 
INTEGRATED CIRC. 

UA703C 
709C OP. AMP. .25 
741C OP. AMP. .25 
7400 .15 
TA7061P 3.50 
TA7205P 8.00 
UPC1001h2 6.00 
Ne555 1.25 

RECTIFIERS 

N4001 
N4002 
N4003 
N4004 
N4005 
N4006 
N4007 

10 

.60 

.70 

.80 

.90 
1.00 
1.10 
1.20 

It3ii=iii _IMP 8\ 
IJW, la ln! 
.al It . Y 

1111911111116 

New -Tone Electronics 
P.O. Box 1738 A 
Bloomfield, N.J. 07003 
Phone: (201) 748 -6171 

748 -6172 
748 -6173 

ALL PARTS GUARANTEED 

2501325 1100V 4.95 
add $1.00 postage. Dealers write or phone for discount prices. 
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.35 

.30 
.25 
.40 
.50 
.75 

100 

5.00 
6.00 
7.00 
8.00 
9.00 

10.00 
11.00 
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SPECIAL OF THE MONTH 

MADE FOR HOTEL ROOM 
SERVICE WAKE UP SERVICE 
Here' s a parts list- All new not 
used, just installed in the board. 
1- LM309K, heat sink, 2- 2N5137, 
5- 2N3904,2 -7400, 7402,1 -7403, 
3- 7410.1 -7413, 2- 7430.9 -7474, 
1- 7486.1 -74151,l- 74154.1 -4001, 
2- 741CT, 5 -TIP29 & 30, 1-LM380 
AN (14), 3- MDA942 -1 Bridges , 1- 
555 Timer,1 -OnOff 10K Vol Con 
1 -Fu3e Block with 1 A SloBto 
1 -4" Speaker 3.2 Ohm 1 Watt, 
1- Transformer 16V Pri 5V -12V 
1- Thumbwheel Switch 2 Digit 
12 Positions, 40 other Misc.. 
Weight 4 lbs 
USE FOR: 5V DC Power Supply 

P. A. or Music Outlet 
Price: 1E25 

Crown 
L.EIDU watches 

6- Function, 1- Button 
Solid State. Hours, 
Minutes, Seconds, Day 
of Week, Month & Day. 
The Crowntec L.E.D. 
watch contains the finest 
custom designed quartz 
crystal to assure accu- 
racy of 3 min. per year. 
Guaranteed 1 yr. from 
date of purchase (battery 
excepted). 

FROM 29.95 up 

Illustrated: 
Men's Rhodium with 
Leather Band $29 95 
Ladies $39.95 

Other styles available in gold tone as well 
as Rhodium finish. 

TTL IC'S 
7496 .65 
7497 2.00 
74100 1. 25 
74107 .26 
74109 .35 
74110 .50 
74116 2. 00 
74120 1. 25 
74121 .34 
74122 .39 
74123 . 50 
74125 .45 
74126 . 45 
74128 .65 
74132 .95 
74136 . 50 
74141 .80 
74142 4. 00 
74143 4. 00 
74144 4. 00 
74145 .70 
74147 2. 50 
74148 1. 75 
74150 1. 00 
74151 .70 
74153 .70 
74154 .90 
74155 .70 
74156 .90 
74157 .70 
74158 1. 75 
74159 2. 25 

7400 
7401 
7402 
7403 
7404 
7405 

.18 

. 20 

. 20 

. 20 

. 20 

. 20 

7441 
7442 
7443 
7445 
7446 
7447 

.75 

.44 
1. 20 
. 89 
.87 
.69 

7406.39 7448 . 81 
7407 .39 7450 20 
7408 . 20 7451 20 
7409 . 24 7453 .20 
7410 . 20 7454 , 20 
7411 . 20 7460 .20 
7412 . 24 7470 20 
7413 .35 7472 23 
7414 .70 7473 . 26 
7416 .33 7474 29 
7417 . 33 7475 .39 
7420 . 20 7476 31 

7422 . 50 7479 2. 40 
7423 .28 7480 . 69 
7425 . 24 7482 ,72 
7426 .24 7483 .75 
7427 . 24 7485 .90 
7428 . 40 7486.. 25 
7429 . 40 74883.50 
7430 .20 7489 1. 50 
7432 28 7490 .39 
7433 .34 7491 .65 
7437 . 28 7492 .39 
7438 . 28 7493 .39 
7439 .36 7494 .70 
7440 . 20 7495 . 50 

CLOCK CHIPS 

CLOCK KIT $12.95 
MM5316,pc bd. ,display tubes 
switches, etc, instructions. 

MM5375, CT7001, MM5316 
Your choice .195 

74160 . 86 
74161 . 62 
74162 1.35 
74163 .76 
74164 . 80 
74165 . 90 
74166 1.00 
74167 3.00 
74170 2.00 
74172 9.72 
74173 1. 25 
74174 . 85 
74175 .75 
74176 . 85 
74177 . 85 
74180 .75 
74181 2.00 
74182 90 
74184 1.65 
74185 1. 30 
74190 1.00 
74191 . 65 
74192 . 85 
74193 . 85 
74194 1. 20 
74195 .55 
74196 . 80 
74197 . 83 
74198 1.50 
74199 1.75 
74200 3. 50 
74279 1. 75 

MICROPROCESSOR 
COMPONENTS 

8(X)8-1 8 Bit CPU 
8080 Improved 8008 
8080A Super 8080 

DYNAMIC RAMS 
31L01 64 Bit low pow 
1103 1024x1 
2107B -4 4096x1 
8225B 16x4 
93407 

STATIC RAMS 
1101 256x1 
2102 1024x1 
2501B 256x1 
3107 256x1 
7489 64 Bit R/W 
74200 256 Bit R/W 

PROMS 
1702A 256x8 Eras 
1702AL 256x8 low pow 
8223B 32x8 
7451287N 256x4 6. 95 

SHIFT REGISTERS 
MM5058 1024x1 Static 4.7 5 

TMS3002LR Dual 50 4.00 
TMS3132NC Dual 144 3.00 

COMPARES TO 
210784 TMS4060 
2102 AMD9102, ISL7552 -1, TMS4033 
MM5058 AMD2533, FSC3355, T1Y153133 

TMS3002 S1G2509 
TMS3132 MM4060. FSC3346 

18. 95 
24. 95 
34. 95 

4. 45 
2.50 
8.00 
1.50 
4. 85 

1.7 5 
2.00 
1.7 5 
4.00 
2.00 
5.75 

12.00 
12.00 
3.50 

VIDEO GAME KIT 

5IVE Games To Play 

A CHALLENGE TO BUILD, 

A CHALLENGE TO PLAY. 

Features: 

1. Basic Tennis games in 
three variations. 

2. Plus 2 variations of Wipe 
Out the squares. A fas- 
cinating game for 1 or 2 
players. Not available in 
most games sold. 

3. All 5 games in one kit. 

4. Curve Button for added 
excitement. 

5. On screen scoring be- 
tween plays. 

6. Sound. 

7. Basic TTL circuitry except 
for VK-6 proms. 

8. Requires 5V DC+ at 2 A 

VK-1 

VK-2 

VK-3 

VK-4 

VK-4-A 

VK-5 

PC Board Only 
Includes parts list & wiring 
Diagram requires VK-6 

25.00 

PC Board with parts 125.00 
Includes PC Board, 78 IC's 
(those necessary are pre - 
programed) resistors & capa- 
citors to stuff the board. 
Hardware Kit 17.50 
Controls, switches, wire 
Does not include Housing. 

RF Module Kit 
To convert video signal to 
TV receiver signal. Elimina- 
tes internal "wire in" on TV 
set. 

Antenna -Game Switch 
Allows outside antenna to 
remain connected while 
game is in use. 

Power Supply Kit 
For VK -1 or VK -2 PC Board 
ONLY. 

VK-6 PROM Set 
3 Programmed DM8574N 
with 2 DM8130N for VK -1 
(If you have plenty of TTL). 

22.50 

9.50 

12.50 

50.00 

SMOKE DETECTOR 

I4101011AL MA100IA 
DIGITAL ALARM CLOCK MODULI 

nA7uBnr 
{right Digit 0.1" LED Display 
Armbld Tested Module 

12 Hour Fermat with PM Indicator 
10 or 60 Ha operation 
Power Failure Indketlen 
Brightness Control Capability 
Mann en Snooze Tie.. 
Compact 1A ".1.72" $9.95 

W-Ì 
II JADE Co 

ELECTRONICS DISTRIBUTION 

2007 W. CARSON (213) 320 -1250 
P.O. BOX 4246 TORRANCE, CA. 90510 

TERMS: 

Add $1.00 for shipping plus $.85 if COD 
California Residents add 6% Sales Tax 

$20 minimum on BofA & M.C. 
Orders from Foreign countries add appropriate postage 

PHOTO ELECTRIC TYPE 

NOT A KIT 
But a complete unit ready 
to install. U. L. approved 
Listed by Cal. Fire Code 

$29. 95 

CY1A 

CY2A 

CY3A 
CY7A 
CY12A 
CY14A 
CY19A 

CY22A 
CY30B 

1THESE RIE00E8CIE3 ONLY 
CRYSTALS 
Frequency 
1.000 MHz 

2.000 MHz 
4.000 MHz 
5.000 MHz 

10.000 MHz 
14.31818 MHz 
18.000 MHz 
20.000 MHz 

32.000 MHz 

Gss/Sryls 
HC33/U 
HC33N 
HC18IU 
HC18N 
HC18N 
HC18U 
HC18N 
HC18N 
HC18N 

$4.95 
$4.95 
$4.95 
$z.95 
S4.95 
$4.95 
$495 
$4 95 

$4.95 

EDGE CONNECTORS 
22 Pin dual Read Out .156 2.25 

50 Pin dual Read Out .125 5.00 

LED'S 
TIL302 0.27 ChHt 
MAN4 0.187 ChHt 2/1.00 

1.00 
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t CRYSTALS 
f 

PINY Ñ Frequency Case /Style 7- c 
CYIA 1.000 MHz HC33 /U $5.95 
CY2A 2.000 MHz HC33 /U $5,95 
CV3A 4,000 MHz HC18 /U $4.95 

5.000 MHz HC18/U $4.95 
10.000 MHz HC15/U $4.95 
14.31818 MHz HC18U $4,95 
18.000 MHz 11C18 /U $4,95 
20.000 MHz HC18 /U $4,95 
32.000 MHz HC18 /U $4.95 

CY7A 
CY12A 
CY14A 
CY19A 
CY22A 

CY3OB 

CLOCK CHIPS - CALCULATOR CHIPS 
MM5309 

MM5311 
1.1645312 

MM5314 
MM5316 
MM5318 
CT7001 

6 OISIL BCD Outputs, Reset PIN 

8 0190, BCD Outputs, 12 or 24 Hour 
4 Digit. BCD Outputs. 1 PPS Output 
6 Digit, 12 or 24 Hour, 50 or 60 Hz 

4 Digit, Alarm, 1665 Output 
Video Clock Chip, For Use With 1495841 
6 DIV, Calander. Alarm, 12 or 24 Hour 

CALCULATOR CHIPS 
4645725 6 Moir Four Funcnan. Less Decimal 
MM5738 8 0190. 5 Function. a = x - '. 
MM5739 B Digit 4 Funonan, Honing Decimal 
015030 12 0rgn 4 Function and By 

MISC. MSS 
MM5320 TV Camera Sync. Generator 
9645330 44 Olga DVM Chip 
MM5369 60 Hz Timebase Circuit From 3.58 MHz 
MM5841 Video Generator for 995318 
MC1408 -L7 7 BIS Dig5al to Analog Convener 
M85007 4 Decade Counter with Latches 
501'0 LO' I1 317 Orgii OVM Chip Sat 
15-90 IOC MHz - 10 Counter For Premiers 

$9.95 
4 95 

4.95 
4 95 

6.9$ 

9.95 
5.95 

$2 95 
2 95 

2 95 

7.95 

519 95 

5 95 
3.95 
18 00 

9 95 

10 95 

25.00 
'395 

MICROPROCESSOR COMPONENTS 
8080 SUPPORT DEVICES 

8080A 8212 8 BIT INPUT.OUTPUT PORT FOR 8080 
8216 NON INTERRUPT BI- DIRECTIONAL BUS DRIVER 
8224 CLOCK GENERATOR AND DRIVER FOR 8080 
8228 SYSTEM CONTROLLER AND BUS DRIVER FOR 8080 

CPU's RAM'S 
8008 8 BIT CPU Sí9.95 1101 256 x I Static 
8080 Super 8008 24.95 1103 1024 x 1 Dynamic 
80504 Super 8008 34 95 210, 256 x 1 Static 

SR'S 2102 1024 x I Start 
2504 1024 Dynamic 5 9.00 2507 4096 a 1 Dynamic 
2518 Hex 32 BIT '00 2111 256. 4 Static 
2519 Hex 40 BIT 400 7010 1024 4 1 MNOS 
2524 512 Dynamic 2.49 7489 16 x 4 Static 
2525 1024 Dynamic 6.00 8101 256 5 4 Static 
2527 Dual 256 BIT 3 95 8111 256 x 4 Static 
2529 Dual 512 BIT 400 8599 14 x 4 Static 
2532 Quad 80 BIT 3 95 911.02 1024 5 1 Static 
2533 1024 Stabs 795 74200 256.1 Stanc 
3341 Fit 6 95 93421 256 5 5 Static 
74L5670 16 5 4 Reg 3 95 MM5262 2K x I Dynamic 

UART'S 
49(5 -1013 30K Baud $5,95 

ROM'S 
2513 Char Gen 5 9.95 

2516 Char Gen 10 95 
74S387 1024.6,5 Prpgrammahle 1 95 

$34.95 

1702A 

5203 
82523 
826123 
'45.^81 

36n. 

2048 
2048 
32x8 
32x8 

1024 4 

PROMS 
Famos 
Famos 

Open C 

instate 
Scihr 

$ 5.95 8080 
7 95 

12.95 
12,95 

$24.95 

5 225 
2 for 1 00 

5.95 
1.75 
995 

6.95 
29 95 

2 49 

6.95 
6.95 
3 49 

2.25 
6 95 

259 

510 95 
14 95 

5 00 

5 00 
' 95 
3.95 

CB RADIO 

$99.95 
NEW IDI ICB -630 

23- Channel Synthesized CB Transceiver 
SIZE: 6% (W) x 2" (H) x 81/4 

POWER INPUT: 5 Watts /12 -Volt Max, 
POWER OUTPUT: 4 Watts RMS 

MOBILE CB ANTENNA $24.95 
BASE LOAD - FIBERGLASS WHIP KA -2401 
Mounts on Hood or Trunk Lid 

BIPOLAR PROM SPECIAL 
6300 -1 (70 NS) 256 x 4 OPEN COLLECTOR BIPOLAR PROM (EQUIVALENT TO 82S126) $2.95 
6301 -1 (70 NS) 256 x 4 TRI STATE BIPOLAR PROM (EQUIVALENT TO 825129) $2.95 

AMTEX 8 TRACK AM /FM STEREO 

FEATURES $69.95 
8 track stereo player 
AM/FM mpx radio 
Advanced IC construction 
Dial on door and Ride-bar switch type. 
Compact - only 1- 25,32 "(45mm) high. 4 -13/16' 11223:33 
(170mm) wide and 5 position adlustable shaft distance 
Complete In-dash Noe design 
Easily adlustable antenna trimmer for best performance 

KRACO CAR SPEAKERS $14.95 
Flush Mount 70 oz. Mag /8 ohm Model SST -101F 

31/2 DIGIT DVM KIT 

as 
This 0 -2 VDC 05 per cens digital voltmeter features the Motorola 3'h digit 
DVM Chip set. It has a 4'' LED display and operates from a single +5V 
power supply. The unit is provided complete with an injection molded black 
plastic case complete with Bezel. An optional power supply is available 
which fits into the same case as the 0 -2V DVM allowing 117 VAC operation. 

A. 0 -2V DVM with Case $49.95 
B. 5V Power Supply $14.95 

E 

A 

VECTOR WIRING PENCIL 
$ 

C 

-,--^^^e ' I 

Vector Winng Pencil P173 consists 05 a nand held fsainas' , ruder one 0i. 
1001 which is used to guide and wrap insulated wire led 011 a 5e' cnnta'ned rep'.15,,r.I. 
bobbin onto component teals or terminals installed on pier puncnen P P ' 

Vetterbord Connections between the wrapped wire and component leads erns ' 
terminals are made by soldering Complete win 250 FT of red wire $7 95 

Proto Board 100 

" 79.95 
COMPLETE n11 

En 

! -. 

Continental Specialties 
$19.95 THE 

BREADBOARD 
BUDGET BUDGET KIT 

DESIGN MATE t 

59.95 

29.95 

39.95 

MTowimmE 

Prolo Board 6 $15.95 

5 FUNCTION ELECTRONIC CALCULATOR 

RADOFIN MODEL BP 

FEATURES, 

S Di9n Deplay 

5 Functions corses of addition. subtraction. mu I. 

195110010,, dweron, percentage witH Constant on 
all functions, weh full floating decmal point. 

Power source e t piece 9V DC Basely 00GP. 
lack for AC adapter 

Black superfine grained I men plastic cabinet 

$8.95 

5 FUNCTION ELECTRONIC CALCULATOR WITH 
WALLET -NOTEBOOK AND POCKET CHECKBOOK 
RADOFIN MODEL 1710 

FEATURES. 

8 Digit Osplay 

5 Funcnm5cortsew of addnron sublratllon.mul- 
riplicat,on 0155e, percentage with constant an 
all functions. with tall Gating deemal paint 

Power source s 6 AAA cells 9 V DC 

. Wallet s 2 tone texan. cabinet is 5140k puma 

$19.95 

SPECIAL! 

LOGIC MONITOR 
Simultaneously displays stn lit and 
dynamic logic states of OIL. r1L. 

HTL or CMOS DIP ICs 
Packet size. 584.95. 

REPLACEMENT WIRE - BOBBINS FOR WIRING PENCIL 
W36'3 -A -Pkg. 3 25011. 36 AWG GREEN $1.95 
W36'343-Pkg. 3 25C fl 36 AWG RED $1.95 
W36 -3 -C -Pkg. 3 250 ft 36 AWG CLEAR $1.95 
W36 -3 -D -Pkg. 3 250 It 36 AWG BLUE $1.95 

1/16 VECTOR BOARD 
'TT` 01 HneSpacinp P.Pallern Price 

W t 2-Up 

-P44 0C2 

50 

50 
1 5n 

1S 
150 
8 01 

3 

Esc z(/ 
85r' 255 

I oil n0: 

4haiiiimmiwaes C1 ó9S 

0T 59B 

q93iC4181 . 

1-P. 
OT 47S 

mlr m 35s 

, 0T -18S 

ut OT-12S 

1:0T85 

14GN UT .r5 
..w.aBLVi..n...'3T 35B 

BT Prao Stress 

oT type on.. PZ 
ns 07.595 590 

07590 sus Milo 450 
o,os 1000 
07(47B buO 

5ir 

p 225 
01355 350 850 

07735B Ws stop 200 
aT res lao 
OT -ras tao 375 
0,85 Ba 325 
07.75 70 40 

DIGITAL ALARM 
CLOCK 

This 4 dlg,t Novus Alarm Clock 
is a very reliable and smartly 
styled unit. It provides such 
features as an alarm settable 
to any minute o1 the day, a 7 

minutes snooze alarm, a power 
failure indicator, and even an 
A.M., P.M. indicator. 

$17.95 

Novus 

ßi7 
NOT A KIT 

HEAT SINKS 

205 -CB Beryllium Copper He.l 51115 with Black Finish lai TO -5 -25 

291. .364 Aluminum Heal Sink for TO'220 Transistors a Regulators .25 

680-.759 Black snowed Alu,,nn,m Heal Sm. Is TO T 1.60 

DIGITAL WATCHES 

Ladies Watch 
6 Function 
Bracelet Styling 
1 Year Guarantee 
Model 900 
Specify Gold 
or Chrome 

$69.95 

EXELAR Mens Watch 
5 Function 
Quartz Crystal 
Black Leather Band 
Manufacturer Guarantee 
Specify Gold 
or Chrome 

$29.95 

JE700 CLOCK 
The 3E750 le a low cost Medal cloak. Out 

vevery High poetry anit. The un0 lea- 
es a simulated walnut case with de 

mensions of 6" x 2'á" k 1 It utilizes a 

MAN 72 high brightness readout. and the 

12 or 24 Hour 
MM5314 clock chip 

115 VAC $17.95 

NIBBLING TOOL DIAGONAL CUTTER 

Nibbling Tool 

S" 6emrálush Cul Flee Diagonal 

e4 

56.95 1195 Blue Handle 
Replacement Punch 5375 Each A97MS 88,50 ea 

DIGITAL QUARTZ CAR CLOCK 

Complete kit from mounting bracket of the miedion molded case 
down to the three conductor Power cord and all components Iry 

eluding MM5314 clock chip. Features quartz accuracy of 01,, 
six digit, 35" high LED display, and P C Boards Works on 

any 12 von system - motorcycles, coats, vans, motorhomes . 
autos, and trucks. 

DIMENSIONS 455" x 4" x 2" - 12 OR 24 HOUR MODE 

Kit: $29.95 Assembled: $39.95 

This large digit dock (.6" hours 8 
minutes, 3" seconds) features the 
MM5314 clock chip. It operates 
from 117 VAC, and will operate in 

either a 12 or 24 hour mode The 

Clock is complete with a walnut 
grain Case, and has fast set, slow 
set. and hold time set features. 

KIT - ALL COMPONENTS & CASE $34.95 
WIRED & ASSEMBLED $39.95 

63 KEY KEYBOARD 
Ths keyboard features 63 50.' 
coded SP51 keys unanar'.' 
any kind of P C 8 A ve,i 
molded olosut 13 r 

4 
v 

sous most aoolcahons 

$19.95 
920165 16 LINE TO FOUR BIT PARALLEL KEYBOARD ENCODER S7.95 

116 

JOYSTICK 
These Joysticks feature our 

potentiometers, that vary re- 

sistance proportional to the 

angle of The stick, Sturdy metal 

construction with plastics 
components only at the mova- 

ble joint. Perfect for electronic 
games and instrumentation. 

*5K Pots $6.95 
9100K Pots $7.95 

DIGITAL CLOCK KIT - 31/2 INCH DIGITS 

1111111111.1111 
4 DIGIT KIT $49.95 4 DIGIT ASSEMBLED $59.95 
6 DIGIT KIT $69.95 6 DIGIT ASSEMBLED $79.95 

Jock featuIes big 3'r high nrgns 
ETE wing in offices. auditoriums e 

Lam Molt tlith is formed be 31 

117 

bright V 

LEDs The door 
operator reas either or 24 hi operaron The e 

4r is, 18's 27" 354'41 1v and,ne 

Complete 
mte lit' xl comp Mts 

with all components, case aren 

Speedy lz Or zM Hr. penen Ordering 

JE803 PROBE 
The tome Probe is a unit wh¢n 5 i0r the most oar 

rnres0ens,nle ,n !rouble shooting logic famines 
11 11 RTL CMOS It derives the power z, r 

raie Ovealy can 01ihe COCO Unger 
want 10 m max oses a MANI nmroe H 

caie env 01 me fouomng states PS 

e symoOls 171 -I .LOW. o IncLSEI -P The 

bau" reeled h.gh neosenty pulses t045 MHz $9.95 Per Kit 
MOB eels or croon damage 

1119-00.. 

printed circuit board 

PL 5V 1A Supply 
This is a standard TTL Sower supply using the well know, 
LM309K regulator IC to pravde a solid I AMPol current at 5 

volts. We try to make things easy for you by providing 
eveMnirp you need rn one package including the hardware 

for only $9.95 Per Kit 

Satisfaction Guaranteed. 55.00 Min. Order. U.S. Funds, 
California Residents - Add 6 Sales Tax - Data Sheets 25e each 
Send a 24c Stamp (postage) for a FREE 1977 Catalog 

.9/4 NE.SP 
1021 HOWARD AVE., SAN CARLOS, CA. 94070 

PHONE ORDERS WELCOME - (415) 592 -8097 

CIRCLE 45 ON FREE INFORMATION CARD 

5 VOLT POWER SUPPLY 
$39.95 

Completely Assembled 
. +5 Volts @ 6 Amps 

Regulated Output 
e -5 Volts @ 6 Amps 

Regulated Input 
e 6.3Volts @ 5 Amps 

Unregulated Output 
Length 8%" x Width 61/2" 

x Height 4" Limited 
Supply 

www.americanradiohistory.com

www.americanradiohistory.com


Tm 7400N TTLIfer, 
SN7400N° 16 SN7459A 25 

5574015 16 SN7460N 22 

597402N 21 6974705 45 

S974039 16 597472N 39 

S5174042° 18 S974739° 37 

SN7405N 24 597/745° 32 

SN7406N .20 S974759° 50 

597407N 29 S974769° 32 

S974082 25 5974799° 5.00 

S974099 25 3974899 50 

69741091° 18 SN7482N 98 
697411N .30 SN7483N 70 

5974129 33 5974859 .89 

SN74139 45 0974869 39 

S974149 70 5974889 3.50 

5974169 25 5974899 2.25 

5974179 35 SN74909° 45 

697420N 21 SN74919 75 

5474219 .33 597492N 49 

0974229° 49 SN749311° 49 

S974239 37 SN7494N 79 

99474259 .29 SN7495N .79 

597426N .29 5974969 89 

5974279 .37 5974979° 4.00 

S974299 42 S9741006° 1.00 

5974309 .26 5974107N 39 

69743214 31 51174121N° .39 

5974379 .27 S9741229 29 
5274389 .27 SN741239° .70 

9474394 25 S5741259 60 

597440N 15 SN7/12179 60 

SN7441N .89 S11741029 1.09 

0974429 .59 S9741369 .95 

51,174439 .75 39741419 1.15 

69744411 75 S5741429° 4.00 
5974459 .75 SN741439° 4.50 
SN7446N .81 52741448° 4.50 
SN7447N* 69 59741459 1.15 
SN7448N .79 5N741479 2.35 
56745014 26 S9741489 2.00 
SN74519 27 SN741509 1.00 

SN7453N 27 S9741519 79 

5974549 20 S9741539 29 

S2741549° 1.00 

SN74155N 99 

SN741569 99 

SN74157N 99 

S974160N 1 25 

997416/9 99 

5974163Nw 99 

SN741649 1.10 
SN74165N 1 10 

5974166N 1.25 

99741679 5.50 
59741709 2.10 
SN74172N B 95 

S9741739 1 50 

59741749 t.25 
SN74175N 99 
59741769 90 

09741770 90 

SN7410051 .99 

S9741019 2.49 
SN741829 .95 

SN741849 1,95 

59741859 2.20 
6974186N° 600 
S9741079 6.00 
09741889 3.95 
39741909 1 19 

09741919 1.25 
511741920 89 

SN741939° 89 

S9741949 1.25 
09741956 .75 

59741969 125 
S9741979 .75 

S14741989 1.75 
5974199N 1.75 
9.1742009 5.59 
S9742799° 90 

56742519 1.79 

S9742849 6.00 
39742859 6.00 
S14743679 75 

MANY OTHERS AVAILABLE ON REQUEST 

20% Discount for 100 Combined 7400's 

CD4000 

004001 
CD4002 
004006 
004007 
C04009 
CD4010 
004011 
C04012 
004013 
CD4016 
C04017 
CD4019 
CD4020 
604022 
604023 
C04024 
604025 
CD4027 
004028 
004029 
C04030 

.25 
25 
25 

250 
25 
59 
59 
25 
25 
47 

56 
135 

55 

1 49 
1.25 

25 

1 50 

25 

69 
165 
2 90 

65 

CMOS 
CD4035 
CD4040 
624042 
C04044 
C04046 
C04047 
C04049 
604050 
604051 
C04053 
604060 
004066 
604069 
CD4071 

60001 
004511 
CD4518 
CCM566 
746009 
746029 

2 45 

190 
1 50 

251 
2.75 

79 

79 
2.95 

2 95 

3 25 

1 75 

45 
45 
45 

2.50 
2.50 

3.00 
39 

55 

746046 
746105 
746209 
74C30N 
74C42N 
746739 
74674 
746909 
740956 
7401079 

740151 
74C154 

746157 
746160 

740161 
740163 
746164 
746173 
746193 
746195 

MC4044' 

MC14016 

75 

65 

65 

65 

2 15 

1 50 

115 
3.00 
2m 

I 25 

2 90 

400 
2 15 

325 
3.25 
3 00 

3.25 
2 60 

2 75 

2.75 
4.50 

56 

LM300H 80 

LM301H 35 

LM301CN 35 

LM302H 75 
LM304H 1.00 
LM305H 95 
LM307CN 35 

LM300H 1.00 

LM308CN 1.00 

16430911 110 
LM309K 99 

1.0310CN 1.15 
LM311H 90 
LM311N 90 

LM318CN 1.50 

1M319N 1.30 

LM320K-5 135 
LM320K-5.2 1.35 
LM320612 1 35 

0.43201415 1.35 

LM3201-5° 1.75 

L03201-5.2 1.75 
1.1413201-8° 1.75 

LM3201-12° 175 
LM3201-15 1.75 
L0320T-18° 1 75 

LM320T-24 1.75 
0rt323K-5° 9.95 
LM324N 1.B0 

LM339N 1.70 

LM340K-5 1,95 
013405-6 1.95 
1034065 1.95 
LM3406-12 1.95 

31340K-15 1.95 
LM340K-18 1.95 

LM340K44 1.95 

LM34015 1.75 
LM3401-6 1.75 
LM3401-8° 1.75 
LM3401-12 1.75 
LM3401-15 1.75 
LM340T-18° 1.75 
LM340T-24 1.75 
LM3$0N 1.D0 

LM351CN 65 

LINEAR 
LM370N 
LM373N 
LM377N 
LM380N 
LM390CN 
LM381N 
LM382N 
NE501K 
NE510A 
NE531H 
NE536T 
9E5401 
NE550N 
NE555V° 
NE5609° 
NE5615° 
NE582B° 
NE565H° 
NE565N° 
NE566CN° 

NE567H° 
NE567Vw 
LM703CN 
LM709H 
1.A1709N 

LA1710N 

LM711N 
LM723H 
LM723H 
LM733N 
LM739N 
LM741CH 
LM741CN 
LM74114N 
LM747H 
0474741 
1.647486 

LM748N 
LM1303N 
LM1304N 
LM1305N 
LM1307N 

LM1310N 2.95 

15413516 1 65 

LM1414N 175 
LM1458C 65 

1.1.5 LM1496N .95 

3.25 LM1556V 1.85 

4.00 LM2111N 1.95 

1.39 1.1429016 2.95 

1.05 1.030659 69 

1.79 1.039006 .55 
1.79 LM3905N .60 

8.00 LM3909° 115 
6.00 LM5556N 1.85 

3.00 6165558V 1.00 

6.00 LM7525N .90 

500 LM7535N 1.25 

79 80388° 4.95 
45 1.075150 49 

5.00 7545104 .39 

500 75452CN 39 

500 75453CN 39 

1.25 7545404 39 

1.75 75491CN .79 

115 75492CN .09 

1,95 75494CN .89 

1.50 RCA LISSAIS 

45 CA3013 2.15 

29 CA3032 2.56 

29 CA3035 2.48 

.79 643039 1.35 

.39 603046 110 
55 663059 3.25 

.55 663060 3.25 

1.00 CA3080 AS 

1.00 CA3081 2.00 
35 CA3082 2.00 

35 CA3053 150 
39 CA3086 .B5 

.79 CA3089 3.75 

.79 CA3091 10.20 

39 CA3123 2.15 
39 CÁ3130 1.39 

10 CA3110 1.25 

1.19 CA3600 1.75 

1.40 R04194 595 
15 R0195 3.25 

744500 

741.002 
745503 
745504 
741505 
741.508 
74L510 
741513 
741514 
741520 
741.526 
74527 
741528 
741.530 
740532 
741540 
741551 
74555 
741.573 

39 74LSOO TTL<L5 
741574 65 7405153 

741.575 79 7405157 
741576 .65 7415162 
741.503 2 19 745163 

74L585 2.49 7415164 
741586 65 745/5175 
741590 1 25 741.5181 

741.592 1 25 741.5190 

741593 1 25 7415191 

740595 2 19 741.5192 

741596 1 89 7415193 

745107 65 741.5194 

7415109 .65 141.5195 

74L5112 65 741.5257 

74L5132 1 55 7415260 

7415136 65 7415279 

7415138 1 89 7415670 

45 

45 

39 

39 
79 

2.19 
39 
49 
45 
49 

39 
45 

49 
39 

.39 
65 

DATA HANDBOOKS 
7400 Pin -out & Description of 5400/7400 ICS $2.95 
CMOS Pin -out A Description of 4000 Series ICS $2.95 
Limer Pin -out & Functional Description $2.95 

ALL THREE HANDBOOKS $6.95 

CONSUMER ELECTRONICS sort ee 

PONG 
SUPER PONG 

1.95 
1 55 

1 89 

1 55 

2.25 
2.25 
2 25 

1.95 
3 69 

2 85 

2 85 

2 85 
2 85 

2 25 

2 25 
189 

55 
79 

5 95 

SGAMINGLE 

E $55.00 
PONG !IN 

ONE 

GAMES $79.95 
GAMES INCLUDED IN SUPER PONG ARE: 

PONG CATCH 

SUPER PONG HANDBALL 
FEATURES OF PONG AND SUPER PONG 

Incrmemal speed on vollem Increases excnenent. 

Playing field adniss to any sue screen. 

Game appears tel color e', m black 8 wrote. depending on telnvsion set. 

Umstakable PONS' sound acc0mD4040 each volley 

Dig 1151 scoring !!rims on the screen between each paint. 

2 player challenge or 50ldait! 
Hooks up smply to any model Ielevóion set the screen actually Seconia the playing 0210. 

Englsh and other technique can be used to make any member of the family a Pong chenpion 

Sanely operated by 4 sae D- flashlight batteries included with the Unn. 

AC Adaptor (Eliminates Batteries) 59.95 

100 PER STRIP MOLEX PINS 
Intended for use as an Inexpensive substitute for IC 

sockets. Also perled for use as bord connectors 

and in subassemblies 

SPECIAL - 100/1.49 - 1000/12.00 

125" dia. 
XC209Red 10/ 1 

XC209Green 4/ 1 

XC209Oeraln9e 4/ 1 

DISCRETE LEDS 

.200" dia. .185" dia. .200" dia. 
XC22Red 1051 
XC22Gnen 4/$1 
XC22Vellow 4/ 1 

XC22Orange 4/ 1 

SSL-22RT 4,31 

XC526Red 10/$1 XC556Retl 10/ 
XC526Green 4151 XC556Green 7/ 
XC526Yellow 4/$1 XC556V011ow 7/ 
XC5260range 4/$1 

go XC556CIear 
7/ 

XC526Clear 4151 

DL707 

DISPLAY LEDS 

090503 FN070 

TYPE POLARITY 

MAN 1 Common Anode 

MAN 2 5 x 7 Dot Matra 
MAN 3 Commue C66100e 

MAN 4 Common Canote 
MAN 7 Common Anode 

MAN 7G Common Anode -green 
MAN 7V Common Anode -yellow 
MAN 52 Common Anode -green 

MAN 64 Common Anote -ref 
MAN 72 Common Anode 

MAN 74 Common Cathode 
MAN 82 Common Anode-yellow 

MAN 84 Common Cathode-yellow 

1.24 2209 52180 
8 Din $ 17 Ifi 15 24 pin 

14 pin ZO 19 IB 28 Din 

16 pin 22 21 20 36 pin 

18 pin 29 28 27 40 pin 

22 pIn 37 36 35 SOLDERTAIL STANDARD (TIN) 

14 pin S. 27 25 24 
16 pin 30 27 25 

18 pin 35 32 30 
24 pin 49 45 42 

SOLDERTAIL STANDARD (GOLD) 

8 mn 5.30 27 .24 MM 24 pin 

14 n 35 32 29 28 pin 
16 n 38 35 32 36 pin 

18 pin 52 47 e3 b pin 

WIRE WRAP SOCKETS (GOLO) LEVEL #3 

MAN 2 

MAN 3 

KT 

270 

300 
125 

187 

300 
300 

300 
300 
400 

300 

300 
300 
300 

2 95 
4 95 

39 
1 95 
125 
1 95 
1 95 
1 75 

1 75 

1.25 
1 50 

1 75 

1 75 

MAN 4 

I 111 
TYPE 

MAN 3620 

MAN 3640 
MAN 4710 

01.701 

131707 

DL 728 
DL 741 
DL 750 

DL 338 
86270 
IND503 
11055 

ATARI 

.190" dia. 
%C111 Red 10/51 

XC111Green 4/$1 
XC111Yellow 4/ 1 

XC1110 range 4/ 1 

.08 

ON OFF ON 221 

223 

2.95 2.55 1.87 1.70 

2.95 2.15 1.58 1.43 

ON Or S ON 

ON NON ON 

121 

123 

236 

2506 

1.112 

1/6 1.25 

MINIATURE 

TOGGLE 

MV50 
.085'r dia. Micro 
red LED 
6 /S1 

DL747 

POLARITY 

Common Anode -orange 

Common Camode'Orange 
Common Anode-Red 

Common Anode .red 

Common Anode 

Common Cathode 
Common Anode 

Common Cathode 

Common Cathode 

Common Cathode 
Common Cathode 

Co -7,11 Anne 

OL335 

IO 
Irr 
300 

300 
400 
300 

5000 

600 
110 

250 
500 

500 

1.75 
1 75 

1.95 
185 
1 50 

2 95 
2.25 

2.19 
99 

.75 
1.29 
1.29 

PUSH BUTTON UMM PI. MI MIT 

PB -123 $1.75 

64. N 

PB .126 51.75 

THLIAABWHEEL SWITCHES 
TN11MwNFfl2,rITCMONErñp 

-ii 
s1MwelO/°stem s Foie 10 

SF]1 Ie Pwswn aCp.4r 
SN 21 

2211142, nN051000e1 er2 

300 

]OO Sf -iromMonr 8R- Rom 4ou+1 

41111 
ACCESSORIES 

Pal No. Oe.en - Km PwMe L 
SEEP EidPWr1nr1 -- SR-EP Eee/2212__ 
Sf-0P 1 

4wrN1 40 

See 
1 

06.15144440 lo RNS 4x5"1 .t. 

asees 
DIP SWITCH 

These switches feature seven 5757 slide switches m a 

molded dip They are Ideally tuned for mrcmprocesser 

appmali0ns $1.95 

CLIPLITE ! ! 4/$1.00 
NEW LED 

MOUNTING SYSTEM - - 

CLIPLITE mounts from the front 
of the Panel in a .250 hole on 3/8" 

enters. Panel thickness from 1/16" to 1/8r'. 
CLIPLITE equalizes end Imere.ses tho brightness of 
commonly used wide boom LEDS. 

CLIPLITE lu to be used with XC556 LEDS. 
Specify colon -red. gratin. ember, or yellow when 

ordering. 

IC SOLDERTAIL - LOW PROFILE 'TIN) SOCKETS 

28 pin 
36 pin 
/o pin 

10 pin 5 45 

14 pin 39 

16 pin 43 

18pn 75 

41 

36 

42 

68 

24 pin 

28 pin 
36 pn 
40 mn 

124 2249 50-11 

S.38 37 36 

45 44 .43 
.60 .59 58 

.63 62 61 

E 99 90 8t 
1.39 1.26 1.15 

1 59 1 45 1.30 

$ 70 

1 10 

I 75 
175 

51 05 
1 40 

1.59 
1 75 

63 57 
1.00 90 

140 126 
159 145 

95 .85 
1 25 1.10 
145 1.30 
1 55 1.40 

ZENERS -DIODES- RECTIFIERS 
5 W PRICE TYPE VOLTS W PRICE 

14718 3.3 400m 421.00 

197510 5.1 400m 411.00 
1N752 5.6 400m 1/1.00 

15753 6.2 400 411.00 

íN751 6.6 400m 411.00 

111959 8.2 40040 81120 

10965E 15 260658 4/1.00 

165232 5 6 500m 28 

165234 6.2 500,0 28 

1415235 6.8 500m 28 

145236 7.5 500m 28 

16456 25 4001 61.00 
14458 150 7m 6/1.00 

164854 180 10m 5/1.00 

164001 50 PIV 1 AMP 12/1 00 

1 144002 100 PIV 1 AMP 1211.00 

1444003 200 RV 1 AMP 12/1.00 

1144004 400 PIV 1 AMP 12/1.00 

64005* 600 RV 1 AMP 
64006° 800 RV 1 AMP 

44007° 1000 PIV I AMP 

43600 50 200m 

144148 75 10m 

N4154 35 10m 

N4305 75 25M 
41734 5.6 tw 
64735 62 1w 

64736 6.8 Iw 
64738 52 1w 

444742 12 1w 

617/4 15 1w 

01183 50 RV 35 AMP 

N1184 100 PIV 35 AMP 

161566 150 'IV 35 AMP 
161186 200 PIV 35 AMP 

101188 400 PIV 35 AMP 

10/1.00 

10/1.08 
10/1.80 
6/100 
161 00 
1211 A0 
20/L00' 

28 

28 
28 
28 
28 

28 
1.60 
1.70 
1.70 

1 80 

100 

SCR AND F BRIDGE RECTIFIERS 
C360 154 @ 400V SCR 

C30M 350 @ 28541 SCR 

s 262328 1.6A @ 20041 SCR 

MDA 9801 25A @ 530 EW BRIDGE REC. 

MDA 980 -3 250@ 2030 FW BRIDGE REC. 

51 95 

1.95 

50 

1 95 

1 95 

50 PCS. RESISTOR ASSORTMENTS $1.75 PER ASST. 

ASST. 1 

ASST. 2 

ASST. 3 

ASST. 4 

ASST. 5 

ASST. 6 

ASST. 7 

ASST. BR 
525 PCS 

10 OHM 

5 n. 27 OHM 

12 OHM 

33 OHM 

15 OHM 

39 OHM 

18 OHM 

47 OHM 

22 OHM 

56 OHM 

68 OHM 82 OHM 100 OHM 120 OHM 150 OHM 

5 es. 180 OHM 220 OHM 270 OHM 330 OMM 390 OHM 

470 OHM 560 OHM 680 OHM 520 OHM 16 

5 ei. 12K 1 5K 1 86 2.2K 2 7K 

3.3K 

5 sa. 8.26 

22K 

5 4. 566 

3 9K 4 72 

10K 12K 

27K 33K 

68K 828 

5 62 6 BK 

15K 182 

39K 472 

100K 120K 

150K 1806 2201 270K 330K 

5 0e, 390K 470K 5802 680K 8206 

1/4 WATT 5% 50 PC5. 

1/4 WATT 5% = 50 PCS. 

114 WATT 5% - 50 PCS. 

1/4 WATT 5% = 50 PCS. 

1/4 WATT 5% = 50 PCS. 

1/1 WATT 5% - 50 PCS. 

IM 1 2M 1 516 1 BM 22M 

5 se. 2 7M 32M 3 9M 4 7M 5.6M 1/4 WATT 5% = 50P6S. 

All Seven Resistor Assortment $10.95 ea. 

.05 ea. 3295 PCS 04 ea 100.495 PG5 03 ea 500995 .0275 ea 

MPS 405 
O PS 006 
21122164 
262121 
242222A 
242369 
2623690 
062015 
252480 
2429068 
2429074 
242925 

243053 
24ma5 
4.163155 
M12955 

261192 

9B 

541 03 
541 W 
341.00 
141 06 

Kro 
1100 iP 

541 CO 

11 00 

441 CO 

541 00 
541 00 

Rtro 
889 
St 00 

81.25 
561 00 
551 m 

TRANSISTORS 
P113561 041 CO 

PM351e 161 06' 
P61569 141 IN 

2N371N 511 00 

213705 841 DO 

263706 881 06 

243747 541 06 

243711 511 00 

243721 8. 65 

263725 SI 00 
241903 541 00 

243904 .1100 
20905 441 00 

213906 141 00 

24013 34100 
2614 341 06 

2N1I12] 106101 

P44219 141 p0 

PN4250 441 00 

261406 4S' W 

244401 441 00 

244402 44100 
214403 411 00 

24489 531 Do 

295086 451 CO 

045067 <4106 
229886 111 00 . 

245069 411 W 

245129 SS1 00 

2115136 511 00 

255108 54100 
245209 51100 
245951 511 00 

C106B15CR 211 00 

1115432 52 00 

40673 1.7500. 

SINGLE TURN 3/4' CERMET POTENTIOMETER 

Resistance Tolerance -- 20% 
High Power -0.5 Watt at 70°C 

Wide Operating Temp. Range -55 °C to +125 °C 

STANDARD RESISTANCE VALUES 

50f1 10051 50051 1K 2K 5K 10K 20K 50K 100K 200K 500K 1 MEG 

$.89 

All Advertised Prices Good For This Month Only - November 

Satisfaction Guaranteed. $5.00 Min. Order. U.S. Funds. 

California Residents - Add 6% Sales Tao - Data Sheets 25c each 

Send a 24c Stamp (postage) for a Free 1977 Catalog 

ff NSS 
1021 HOWARD AVE., SAN CARLOS, CA. 94070 

PHONE ORDERS WELCOME - (415) 592 -8097 

CAPACITOR 50 VOLT CERAMIC CORNER 
DISC CAPACITORS 

1 -9 10 -49 50-100 1.9 1149 50 -100 

10 pf 05 .04 03 .0010F .05 04 .035 

22 pl 05 04 03 0047AF .05 .04 .035 

47 pl .05 .04 03 .01AF .05 04 135 

100 pl .05 04 03 .02245 06 05 .04 

220 pf 15 04 .03 .047AF .06 .05 14 

470 pf .05 14 .035 .1AF .12 .09 .075 

100 VOLT NIYLM FILM CAPACITORS 

001mí 12 10 07 .022r0 .13 11 08 

.0022 12 10 17 .047m1 21 17 13 

.054799 12 10 .07 .1581 .27 13 17 

01 mI 12 .10 .07 22501 33 17 12 
+20% 9PPEO TANTALUMS 050.151 CAPACITORS 

.1/35V 28 23 .17 1,5/555 .30 26 21 

.15/350 28 .23 .17 2.2/25V .31 27 .22 

22/35V .28 .23 .17 3.3/250 .31 .27 22 

33/35V 28 .23 17 13/250 12 .28 23 

47/35V 28 .23 17 6.8/250 .36 .31 .25 

.68/350 28 23 17 10/250 40 15 .29 

1.0/3541 .28 .23 17 15/250 .63 50 40 

MINIATURE ALIIMMUM ELECTROLYTIC CAPACRORS 

Axial Lad Relie' LW 
.47/500 15 13 10 .471250 .15 .13 .10 

1.0/5041 16 .14 .11 .47/501/ .16 .14 .11 

33/530 .15 .13 10 1.0 /160 .15 .13 .10 

4.71250 .16 14 .12 1.01255 .15 .11 .11 

10/250 15 .13 .10 1.0/500 .16 .11 .11 

10/50/ 16 .14 .12 4.7/160 .15 .13 .10 

22/25V 17 15 .12 4.71250 .15 .13 .10 

22/50V .24 .20 .18 4.7/50V .16 .14 .11 

0/250 .19 17 .15 10/16V .14 .12 .09 

47150) 25 .21 .19 10/25V .15 .13 .10 

100/250 .24 10 .18 10/500 16 .11 .12 

100/500 .35 30 .28 47/500 24 .21 .19 

220/250 .32 28 .25 100 /160 19 15 .14 

2201501 .45 .41 .38 1001250 21 20 .1B 

470250 .33 .29 27 100/500 .35 .30 .28 

1000/160 .55 .50 .45 220/165 23 .17 16 

2200/1641 70 .62 .55 470/250 31 28 26 
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Calculator 
Module $2.95 
Includes everything on a 

miniboard. Need to add 
keyboard case and 
transformer for complete 
9 -digit calculator. 

COSMAC 'ELF 
Low cost expandable micro- 
computer. CDP1802 $29.50 
All other parts including 
COSMAC user manual 
available at reasonable cost. 
CDP1821SCD $33.00 
CDP1822SCD $39.00 
CDP1852CD $ 9.00 
CDP1824CD $10.25, 

Same day shipment. First line parts only. Factory 
tested. Guaranteed money back. Quality IC's and 
other components at factory prices. 
INTEGRATED CIRCUITS 

7463771 
SN7400N 
514740211 
SN7404N 
SN7410N 
SN7111N 
5N7116N 
SN7411N 
SN7420N 
514743011 
814743814 

5N1439M 
SN7440M 
SN7N7N 
5471504 
5N7473N 
SN7471M 
BM7/75N 

011747644 

514748344 
51474064 
56748914 
SN7490N 
SN7462N 
SN1493N 
514749614 
5474100M 
SNI410)N 

SM74121N 
SM71123N 
0974126M 
5X741450 
SN7/150N 
5N11151N 
04741504 
SN14155M 
5N74157N 
5474161N 
SN74168N 
SN24O0N 
514741704 

SN74115M 90 
.17 51474191N 1 25 

17 5471193N .BS 

.19 0111426414 6 DO 

77 5X7126514 6 DO 

63 5471298M 1 95 
34 741449 TTL 
39 511741500X 34 

SN7a502M 24 
5N74LS004 39 

25 SX741508N 39 
54741510N 39 
SN74L520N 34 
514741628N 41 
SN741S30N 34 

.36 SN711538N 39 

.32 94741374N .59 
49 SNI4L575N 75 

94141590N 1 10 
60741593N 1 10 
514741595M 1.89 

2 00 547415107M 52 
547115132N 1 50 
5147115161N 1 28 
5074L5157N I 40 
SN711516311 2.05 
0474L5194N 200 

.39 
5117115258N 2 20 

59 MMEM 

5s CA3082 1 90 

.6g CA3089 2 75 

g5 LM301AN 35 

.75 1143014M 35 

110 LM30M 35 
95 LM308N .69 
95 161309K 95 
95 160115 90 

1 1M g5 3208-5 1.35 
1. ,9 103026-12 I.35 

1932116.15 1.35 

z9 

25 

00 
17 

32 
70 

39 

45 
45 
19 

90 

1143207.5 160 
1143207.6 1.55 
193207 12 1.60 
193207-15 1 60 
1M32431 1.10 
1M35913 1 55 
1143406.5 1 60 
LM3407-5 1 70 
LM3407-8 I 70 
LM3407-12 

1.70 1.93107.15 70 
LM343N 4.25 
LM3589 2 40 
19390N 1.00 
141035 .45 
LM709N 28 

14723Ñ ii 
1447334 89 
LM741011 35 
LM141N 25 
1611003M .82 

19112 7 50 
192902 2 20 
LM39004 .55 
1M3909N 89 
MC1458V 59 
1455401. 390 

1455506 65 
NE555V 43 
4E5544 1 00 
NE563A DC 
14E566V I 85 
4E567V 

1 25 
SM75151C4 39 
541545204 .39 
5941549184 50 
5975492CN 55 
59754940N .89 

A M O CONMEMIEM 
810004 16 00 

CEeOS 
0031001 
004601 
C01055 
CD1006 
001551 
024008 
054017 
024711 
024A13 
004013 
034214 
001016 
0D/011 
C04020 
004021 
C04023 
001024 

CD4025 
C04026 
004121 
001030 
004010 
004042 
C04044 
004044 
C04049 
004050 
004086 

004068 
004069 
004071 
004072 
004013 
C04075 
004078 
00/081 
004082 
001511 2.20 MM5058 2.30 
C24520 2 90 MM5060 3.20 
c24sz7 4 75 MM5262 90 

6145330 9 75 

601524 1.50 
42 CD4543 4.50 
25 CD1585 2 15 
25 0040192 3.00 

I 80 74000 .28 
25 74C04 33 

230 74610 28 
53 74614 215 
25 24620 24 

5 4020 
.40 21GB 2.95 

2.00 74074 75 
50 740106 210 

1.00 740160 2.00 1 3 740192 240 
2 00 740331 2.15 

.25 7925 10 SO 
1 m 

71 
740927 12 0D 

52 
3 ü MEATUS 

8095 75 n 9098 
75 

2.25 8097 ?5 
8U98 .IS 

2 

2,1 

BT09 1.25 

2. 
8710 4.50 
8720 6 95 

62 8723 3.10 

1.20 8T21 3.50 

25 8725 3.zU 

40 
8796 215 

10 8797 245 
8798 215 

25 MOSIIIFMOBT MM 
25 2107-1 120 
25 210113 9.90 

w 2112.2 
107 00 

P.O. Box 4430E Santa Clara, CA 95054 
(408) 988 -1640 

V 
ELECTRONICS 

CLOCKS 
945309 4.00 
995311 3.60 
685312 4.60 
645513 3.80 
945314 390 
6645315 525 
MM5316 6.35 
445018 495 
MM5369 3 00 
4453718 5.50 

1 

70.80 
077001 5.80 
4953754,NN 4 00 

MM5375A8N 190 
MA1082 Compote Soda 
modem minus x 

59 95 

1 ANN. 7 Amnon per 

p9kAlmar 11MM11,65 new 

99 00 Board 6417M6k 
111w2especon5. SI 00 

IC SOCKETS 
Solda III Low halle 
NN I UP PIN 1UP 

8 II 21 36 
4 18 28 43 
IN 20 36 58 
18 27 40 61 
22 35 

MICROPROCESSOR 
8080 .,m dala 24.50 
00804 with dala 33 00 

SP1061. PROOUCTS 
1.14181214 

/Nu 
7 

50 
1639099 LEO Rashes; 

LM379S Dual 6W 
Audio Amplifier 5.00 

D5002601 5 6N4 Dual 
MOS Dock 011er 3 75 

64403980 
A95-1013 6.20 
53341 8.50 
PROM 
17024 1300 
982523 3.25 
N828123 C 
14025126 4.8855 

RESISTORS 
5% in 94 

a 25 per ty64pe.0403 ea 

ORTSTALS 
I MIR 450 

2 MHz 1.50 
19110 425 
5MNt 425 

10 Mkt 4.25 
18 MHz 3.90 
20 1.I5 3.90 
32 MHt 3.90 
32768 It 4 00 

3 

W1EE12 Va Itransformer 

1 25 

LEOS Red 7018 15 

Jum5d lied 20 
Jumbo Green 25 
Jumbo 'fallow 25 

DISPUT LEOS 

C 

4643 
CCC 

1 2. 39 25 
61A48640 Dual CC 600 3.50 

6í444N74 CC .300 I.50 
01704 CC .300 125 
01707 CA 200 1.50 
01727 CA .500 3.55 
01747 
FN0359 CC 33 295 
F140503 CC 500 125 
FN0510 CA .500 1,35 
FN0400 CC .855 275 
6140807 

die1 14 pm 4681 9 250 
3 4401 125 in [holm 39 
7520 Claire 85otpceas 25 
YGOPROCE33094 Br 
SMnellcs SA300014710004 

5234 00 value Just 9100.00 
INCLUDES: 2.28 MM 
42002 825114 
1.3001 2.8726 

749182 -8731 
61( of PROM. no PC board 
NATIONAL 

pia board 
d all [ompoMnte "040.79 

MM,80ROM 99900 
0o Aap4Arr0Aeeea 
O. In41r. Inc 1000 
WNW 5001645 7.50 

Digital Alarm /Clock Kits 
6 -.50 LED Displays. 
Battery operated, beautiful stainless finish, quartz crystal 
accuracy. Excellent tor mounting on wall of any boat. 
camper, etc. One year guarantee. 
RVC -4 digital clock kit (no alarm) $36.95 
RVC -6A digital clock kit with alarm and radio or 

tape player hookup 54.95 

R/F SWITCH Only 
Instant selection $9.95 

between any two video, 
audio or R/F signals. 

Over 300,000 in use 
90 db isolation @ 300MHz. 
VSWR 1.1, 75 Ohms. 
F Connectors. 
Reliable, one moving part. 

Not a Cheap 
Clock $17.45 
Includes everything 
except case. 
2 -PC boards. 6-.50 LED 
Displays. 5314 clock 
chip'transformer, all 
components and full 
instructions. 

TERMS: 55.00 min. order U.S. funds 
Calif. residents add 6% tax. 

60 Hz Crystal Time 
Base Kit $5.95 
Converts digital clocks from 
AC line frequency to crystal time 
base. Outstanding accuracy. 
Kit includes: PC board, 
MM5369, crystal, resistors, 
capacitors and trimmer. 

IC UPDATE 
MASTER MANUAL 
Complete IC data from 
all Manufacturers. 14,000 
cross references. $30.00 
with update service. 
Limited quantities available. 
Domestic Postage, add 
$2.00, Foreign, $6.00 

FREE: Send for your copy of our 1976 
OUEST CATALOG. Include .13e stamp. 
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8alytoft Pac Aulmt SALr 
I Eachpaconly 

If pacsare first quality hi fallout), tested and goaranteed. 98 
Linear pac _Linear 

1inears in 
mini-DIP or TO -5.741 00 
amp, LM307 op amp, LX 
703 RF -IF amp, with data 
and circuits $1.98 

Flip-Flop pac 
10 assorted Flip -Flops, 

Dual JK's, 1257. s, and 
low power FF's, with 

data $1.98 

Regulators 
A LM723 DIP variable 

essulators, 
2 -40V, with ' 

$1.98 
TTL Gates 

15assorted DTP's 7400 
series-7420, 7430, 7440 
etc..411 prime, marked 

parts, with data 

$1.98 

10 assorted 
pac 

LEO'S- green, red, and 
Infra -red, with data. 

$1.98 

Comparator 
5 assorted DIP' s pac 

L9311, 710, 711, 
with data $1.98 

Diodes a 

IlPterman computer 

Capacitors 
20 05mfd 6V tantalum 

signal diodes with teases capacitors-5/16.'0/4" 
trimmed for PCB mounting x4!8" -long leads, PCB 

mí nt. Some $1.98 
$1.98 unmarked 

Ideal for 171. log'c. 713nvnvnv rN* 
UNTESTED PAACSTransistors s 

, . 
CMOS pac 

d 0114,. 

All factor, ma.k 

- $1.98 $1.98 
Axial Rectifiers 
30 

,tp0 wResistors 
Et iators 

of nv single standard 
value fr 2.7 ohs t 

o 

o 

IN hm. `tot an ass 

$1.98 

739 pac 
5 L,.ear5 nears-dual mw 

ao n 

e 

= stereo mpllfler 
739.141th data. 

$1.98 

IC Assortment a Buy .5 pass for $9.90 and 

1000nteated Ica, a a plc-a -pac for 
mostly 711--some L} 

41,Y0 °rked,dhousemarked, or 

rtMïYA'tYaRtYlE7aRrxrs-$i .:.ea : 

P68 

`r,frallaru,YA+rJa 
10C 

Capacitors 
FULL WAVE BRIDGE 

d!pPed 110711umunt 
NPN 703 POWER AÿM RECTIFIERS TRANSISTORS 

II caoacitors--all brand 
new marked parts 

5.:9r' 33mfd I .. 

254 each 

25A-- 50071V 

Fell wave Rridge 
Rectifier 
Each 12.00 

10 for 516.50 

POTTER 
BRUMFIELD koiR.,,. 

!Jaia, 3c run_a,os 

212222 NM 
TO -8215 Ielu 

I. 
i.. 

TO-821 I Bw 
a9y 5 , rp 

FAEII tit 
10,5175 

X.{3rtrp*?:7 7Yc!.Eoo y17YA1 +Fl +AY73aigRial AAtxA9.A4r.,.svi 
,q. Send a stamp for our fluer listing sore money -saving bargains! 

Sacramento, 

p p ® s under 5- 

iBfa°4LO1-1 BANNAMERI1.Rn '-aqe a d h. 
f c1. au 

ELECTROr11CS aemis,msä,i,oC`ñ.ó`so' 
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JAPANESE transistors. All transistors original 
factory made. Free catalog. WEST PACIFIC 
ELECTRONICS, P. 0. Box 25837, W. Los 
Angeles, CA 90025 

INcircuit transistor tester. Tone indicates good 
transistor. Plans $2.00. ZACH SCIENTIFIC, 39 
Bayberry Lane, Levittown, NY 11756 

ELECTRONIC parts at below wholesale prices. 
Write for catalog, 50 cents (refundable with first 
order). SUPREME ELECTRONICS, Box 327, 
Victoria, BC, Canada. US Inquiries welcome. 

$ 13.95 
VIDEO GAME 
NO%"óNS VARIED BALL r.` o`~G. 

P n Ir, rNILS 
DIGITAL 

RG THE MACHINE. R 

G GV6eonR061aVnGEP55EMeLV4MRNVRL óá;:áGÓe 

PRODUCTS S 13.95 WRITE FOR 

INTERF.AB VN27963 Cabot Road Launa NI 401, Ca. 92677 

DESCRAMBLERS: Several professional models 
that work with all scanners. Tone encoders/ 
decoders. Scanmate, AAPP, radar detectors, 
Big Ears, alarms, books, kits, parts. Catalog 25 
cents: KRYSTAL KITS, Box 445, Bentonville, AR 
72712 

FYR. EC -101 CURVE TRACER- $39.50 - 
C CONVERT TOUR 'SCOPE TO A CALIBRATED SEMI. 

CONDUCTOR CURVE TRACER FOR THE LOWEST 

COST EVER. MEASURE GAIN, LEAKAGE, BVCEO, 

MATCH PAIRS, ETC. ALL CMOS, BATTERY INCLUD. 

ED. EAST TO OPERATE. MONEY BACK GUARANTEE. 

SEND CHICK FOR '39.50 PLUS 2.00 FOR POS. 

TAGE, INS. L HANDLING. COLO. RES. ADD 

lab 35,7. SAUSTAR. 
seien e 
L.,""e'PO BOS 1972 

BOULDER. COLO. 80302 

DIGITAL multimeter, frequency counter, time 
modules and mainframe. Low cost -free bro- 
chure. Assembled. FARELL' RESEARCH COR- 
PORATION, P.O. Box 386, Elizabeth, PA 
15037 

The 
United Way 

BACK issue magazines. Over 200 titles, 1890 to 
1976. Send stamped envelope. Free list. 
EVERYBODY'S BOOKSHOP, Dept. RE, 317 
West 6th, Los Angeles, CA 90014 

DIGITAL tachometers $39. Lifetime warranty! 
Great Christmas gifts! E & L ENTERPRISES, 
3768 Starview Drive, San Jose, CA 95124 

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.N. 03031. 

COLOR bar generator, crystal controlled, single 
digital IC operation, 16 patterns. Build for less 
than $40. Complete detailed plans $3.50. ARS 
SYSTEMS, POB 61922R, Sunnyvale, CA 94088 

PARTS! 
4.44. Send For "qff 

CORNELL'S 
New Color 

Catalog 
Pgs. New Items 

4215 E 

ORDER FREE 
IF NOT SHIPPED 

IN 74 HOURS 

ECONOMY kits, Super -Pong TV game by "Visu- 
lex" (June "R -E ") complete kit $150.00; TVT -III 
(W /2K memory capability) $114.75; screen read 
$11.65; manual cursor $9.50; cassette -computer 
interface, dual recorder, 1000 baud $28.50; 
motion detector (ultrasonic): assembled $18.75; 
4K memory card (2102) $75.00; 2K /4K (word) 
EPROM card kit, less EPROMS $55.00, (W /8EA 
1702A) $111.00 W /16EA 1702A $167.00), 
boards available separately. ELECTRONIC DIS- 
COUNT SALES, 138 N. 81st Street, Mesa, AR 
85207 

YOUR HOBBY EXPENSES ARE 

TAX DEDUCTIBLE! 
FOR FREE INFORMATION WRITE 

FINANCIAL MANAGEMENT ASSOC., INC. 
BOX 82129A0 SAN DIEGO, CA 92138 

CHIPS Electronics, Kits, semiconductors, com- 
ponents, fast delivery, free flyer. BOX 1030, 
Oakville, Ontario, Canada L6J -5E9 

PRINTED CIRCUIT 
Positive Acting Photo Resist; Carbide 
bits; Bubble etchers; Artwork; Epoxy 

Glass Boards. 
Send stamp & address label for flyer 

TRUMBULL 
833 Balra Dr., El Cerrito, CA 94530 

MANUALS for Govt. surplus radios, test sets, 
scopes, List 500 (coin). BOOKS, 7218 Roanne 
Drive, Washington, DC 20021 
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COMPLETE ALARM CLOCK 
4 Digits 0.5" LED with brightness control 

12 Hour display with AM /PM indication 
True 24 hour alarm with repeatable snooze 
Power failure indication for power interrupt 

MODEL EC 400 

(Not A Kit) 
Only $22150 

pN SASE $17.50ea. 

NEW CLOCK KITS! 

Features. 

MODEL 0C1032 
JUMBO DIGITS 
ALARM CLOCK 

1.2" Bright Yellow 
Color Readouts 

12/24 Hour Display, 24 Hour 
Alarm Set, 10 Min Snooze 
Switch, AM /PM Indicator 

Kit Includes:Woodlike Color Plastic Case, 4 
Digit 1.2" Neon Display with AM /PM. TMS 
3834 Alarm Chip, 2 pcs. double sided PC 
Boards, 16 transistors, all other components, 
Transformer and speaker 

SPECIAL $35.90 

MODEL 0C1030 
4 DIGIT 

ALARM CLOCK KIT 
0.5" Green Color 

Readouts 
Features: 12/24 Hour Displays, 24 Hour 
Alarm Set, 10 Min Snooze Switch, AM /PM 
Display. 
Kit Includes: Orange Color Plastic Case, 0.5" 
LD8132 Green Color Readouts PC boards 
with transformer, all electronic parts with 
speaker. Only $28.50 

THE MOST POPULAR 

MM531'1 KIT 

WITH A NEW CASE!! 
Features: 12/24 Hour Display 

50/60 HZ Input 6 Digits Readout 
Kit Includes: Grey Color Plastic Case 
MM5314 Clock Chip PC Boards and Trans- 
former, 6 Green Color 0.3" Tube Readouts, 
All other transistor Drivers and other Corn - 

pDnentS. Special Only $19.95 ea. 

VOLTAGE REGULATORS 
ALL POSITIVE OUTPUT 

FAIRCHILD 78 MG 
Adjustable Volt Regulators 
500MA 5V 30V Output 
with data ONLY $1.60 ea. 

LM340T 1 amp Output 
5V, 6V, 9V, 12V, 15V, 24V 

Positive only $1.10 ea. 

MINI SIZE REGULATOR 
in TO -92 package 

78L05, 78L012 by Fairchild 
Low Power 100MA Output 

Only $0.80 ea. 

LM309K 5V lamp TO -3 $1.00 ea. 

ELECTRONIC 
SWITCH KIT 
CONDENSER TYPE 

Touch on Touch Off 
use 7473 I.C. 

and 12V relay 

$5.50 each 

3 AMP POWER SUPPLY 
UA723 REGULATED 

Output 5V and 12V 
Input 110AC 

12 VDC Relay 
SPOT 4 amp 
$1.25 ea. 

MINI SIZE 
12V RELAY 
DTDT 500 
$1.40 ea. 

only $19.50 
*Postage 

for this item 
$2.50 

MODEL CT7001 
Drive 6 

Fairchild 
0.5 "Red LED - with MONTH & DATE 

50 /60HZ and ALARM 
Only $28.50 ea. 

CASE ONLY $6.00 EACH 

COMPUTER KEYBOARDS 

. . O w E e T y U I O P 

- 7< e 6 d H J ir L - I -.. T 

.. - ti a r? kï T , 

Standard Teletype Keyboards with gold 
plated contact switches. All switches are in- 
dependent and allow you to connect into any 
form of output. Only 522.50 

ASCII KEYBOARD ENCODER CHIP 
G1 AY -5 -3600 

40 pin DIP package, 4 level, 
10 BITS per level, encoding 
for up to 90 keys. Latched 
data outputs and control sig- 
nal output, TTL compatibil- 
ity for all controls. 

WITH DATA ONLY $18.50 EACH 

COMPLETE ASCII DECODED KEYBOARD KIT 
(Using the above 64 key keyboard and the 
AV -5 encoder chip.) Kit includes keyboard, 
PC board, encoder LSI chip, TTLIC, LED, all 
electronic components and the instructions. 

ONLY $54.50 

YuAsA 

6V 6AMPH VUASA 
Wet Rechargeable Battery 

$7.50 ea. 

Tnis Item 

AC ADAPTERS 
Input 

40111 5 4V 100MA 6V 100MA 
9V 100M0M Á. 12V 100MÁ 

$2.85 each 

12V 150MA AC Output 
$2.00 e:l 

TRANSFORMERS 
110V input 
12012V lamp $225ea 
12V CT 500MA 
with one y,oup 165V $1 50 ea 

031224V 500MA 5275 Sri 

NI -CD FAST CHARGE 
Rechargeable A a S.3- 

BATTERIES 
BY SANYO 

ALL BRAND NEW 
51.25 each 4 for 54.50 

AUTO ALARM KIT 
The Crimeliyhte, Auto 
Alarm 1 an electronic, 
self - co trolled auto oro- 

tection system, norm Ily 
unted within the glove 

box of a automobile. 
Tw 

n 

after turning off the ignition, 
the alarm automatically turns Itself 
When the auto is entered, the horn will 

and after a 1045 s 

c 

and entry delay- The 

r 

automobile o , byl serting the ignition 
key. will act: ate the alarm. Once activated, 
the alarm wills 

r 
and for two m nutes before 

automatically turning off. The alarm then r 

sets and is ready to again protect the vehicle 
from unwanted entry. 

FM WIRELESS MIC KIT 
Transmit range up to 500ft. 

Easy to assemble 

$4.50 each 

Sub -Mini Size 
Condenser Microphone 

$2.50 each 

3 8 

SW AUDIO AMP KIT 
USE 2 LM380 

with Volume Control 
POWER SUPPLY 6VDC 

only $5.00 ea. 

LED READOUTS 

PM 'r1 
f L 

Fa.cnim ESC 8000 
O 8" Red LED 3`, Digits 

h AM PM. 

,r, Dave ny MM 5316 Or Fairch.ld 3817 

$10.50 ea. 

JUMBO LED 
Fairchild 
END BOO 

O.e" Common cathode 
Red Color 

ONLY $3.50 ea. 

MAN 74 Red 51.00 
MAN 84 yellow 51.50 
HP03" 
DL 747 

Red 51 

RZ D 52.5020 

DL 727 Double Digit $2.50 
DL 707 0.3' Red $1 30 
FND 70 025 "Red $0.60 
FND 503 0.5" Red S1 60 

FLV 50 Submnl Red SO 15 ea. 

FLV 209 Mini Red SO.15 ea. 

Jumbo Red $O.15 ea. 

Jumbo Green 50.25 ea. 

Jumbo O- angeS0.25 ea. 

50 UA PANEL METER 

FEATURES Simple installation. 5 w 
Automatically turns on when auto is parked, 
Adjustable entry time, Extended exit time to 
allow for u 

r 

ushed exit from vehicle, Numer- 
ous include prof ect,nn of boats, 
campers, trailers, motorcycles, trucks, Cannot 
be deactivated by "hot w ing" 

a 

o, Can- 
t ho t ned oft without ignition key, Neg- 

at Ivc , , ound only, 

ONLY 510.00 per kit Completed Unit $16.00 

tlesigned for tal 
Finder. Scaled from 0e10 
but e n be erased and your 
own cale put O too. Brand 
new n box. 

Only $3.80 ea. 

150ÚA METER 

only 

$1.50 ea. EJ 

SAE DIP SWITCHES -, 
a No. 1004 692 4XSPST SW 

1008 692 8X5PST SW 

4 Toggle 5P5T Switches on a Min. DIP 
I8 pins) Only $1.50 ea 

8 Toggle SPST Switches on a DIP 
116 pins: Only 52.60 ea 

SUBMINIATURES TOGGLE 
SWITCHES 

ti e `s ffi SPDT OmNone-On $1.30ea. 

DPDT On-None-On $1-50ea 

ll6U 
U 

EECO BCD THUMBWHEEL 
SWITCHES 

8 positior, 51.25 ea 

10 positions 52.15 e,i 

e 12 positions $2.50 ea 

COLORFUL SUB MINI 
PUSH BUTTON SWITCH 

Nor. Open Contact 
Color Red, Green. VelioW, Black 

4 for $1.00 

QUARTZ CRYSTALS 
Z H , Cl VStals 54.25., . 

3 MHZ TV 
Crystals 51.25 ea. 

Use with Nation MM 5369 to make 
a perfect lime base for clock- 

QUAD VOLUME CONTROL 
JOY STICK, 

a í00K Volume pot in one 

V 

e e pro 

: nal t tlhe angle of 
me r el.- t for el- 

is c f games or model re 
.o e control. only $5.än 

NATIONAL MM 5369 17 

STAGE PROGRAMMABLE 
OSC /DIVIDER generate A 

60 H7 reference Frequency 
with a 3 -58 MHZ Color TV 
X'TAL in Mini DIP Package 

ONLY $2.25 each 

COMPLETE 60HZ DC TIME BASE KIT 
Kit includes MM5369, X'TAL, capacitor, re- 

sistor and PC board. 
SPECIAL PRICE ONLY $5.25 each 

COMPUTER GRADE 
CAPACITOR 
a 15500 MFU 

75V -DC 
$5.95 ea. 

6000 MFD 
75V.DC 
$4,00 ea. 

Postage for above items 5.50 ea 

THUMBWHEEL 
TRIM POTS 

VALVE 30015, 2K. 2.5K, 5K, 
10K, 12K, 506, 1M. 

Special Offer: 5 for 51.00 

BIS Sole On Computer I.C. 
INTEL C8008CPU 5995 :., 
INTEL 1702A ERASABLE PROM 9.50 
NATIONAL 2102 1 IK RAM 1.99 ea 

TI TM54030 4K RAM 5.50 
Limited Quantity of the Above Parts 

MINIMUM ORDER S10 00. California residents add 60 sales and 1 50 to cover postage and handling. 

Out -of-state and overseas cau,,1.,: 1:1,1 S? 50 

-4 FORMULA INTERNATIONAL INC. 
SEND CHECK OR MONE .I :. .I. i.. 

12603 CRENSHAW BOULEVARD HAWTHORNE, CALIFORNIA 902!,0 
For more Information please call 1213) 679 -5162 

STORE HOURS 10.7 Monday - Saturday 

11/76 
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DELTA 
2, 
ELECTRONICS ELECTRONICS CO. 

P.O. BOX 

REVERSIBLE SYNCRO -TAPE DRIVE MOTOR 
115v 1.25A 60Hz. This is a capacitor start motor 
(10 mfd 370 vac 60 Hz oil capacitor supplied) 
The shaft speed is 3250 rpm and the shaft dia 
is .315 x 1 inch long. It is equiped with 
lubricated -for life, sealed ball bearings. The size 
is 5.125 x 3.25 dia. Front mounting is 2.85x2.85 
They are currently selling for $60.00...our price.. 
STOCK NO. 6421R $ 12.95 2/ 24.00 
METER r /hr 
This is a 0 - 20 micro amps meter. The m eter 
scale is 0 to .5. This attractive meter is encas- 
ed in clear plastic. Mounting is a 2.05 dia 
hole, the face dia is 2.65. The screw locations 
are 120% of each other. 
STOCK NO. 5447R 
SOLAR CELLS 
See how the sun's energy can be converted 
into fun electricity..46v 500ma. This item 
is usually sold for $18.00 elsewere 
STOCK NO. 1001R $8.95 3/ 24.00 
CRYSTAL 
4.000,000 MHz. CR- 18A /L. The crystal 
can is .75x.75, The pins are .05 thk 
and the mounting spacing is .50. STD. 
STOCK NO. 1000R 33.95 2/ 2 0 0 CRYSTAL HOLDER STD. 
STOCK NO' 9159R 5/ 1.00 BATTERIES 
AA 1.5v Penlight batteries are great for equipment and alike. Also advantages for 
the hobbiest. All batteries are guaranteed 
before shipment. Most all AA batteries 
are sold com petitvely for 2/1.59 
but DELTA'S 
STOCK NO. 5448R 4/ 1.00 

Send for latest free catalog. Minimum order $5, phone orders 
welcome: (617) 388-4705. Include sufficient postage; excess will 
be refunded. BANKAMERICARD & MASTERCHARGE welcome, 
ALL numbers needed for processing. Minimum charge $15. 

CIRCLE 68 ON FREE INFORMATION CARD 

$2.50 3/ 6.00 

World's Lowest 
IC Prices 

MEMORIES 
Rams 
2102 1.50* 
Proms 
8252315123 1.95* 
TTL 
7400 .12* 
7402 .14 
7403 .14* 
7404 .16 
7407 .20 
7410 .12* 
7420 .12* 
7427 .25 
7432 .25 
7437 .20 
7438 .20* 
7440 .12* 
7441 AS* 
7444 .6d* 
7445 .45 
7447 .75 
7450 .14 
7451 .14* 
7473 .22 
7474 23 
7475 .40* 
7480 AO* 
7483 .55 
7493 .50 
7495 .49 
74107 29 
74109 .30 
74116 1.50 
74123 .45* 
74141 .80* 
74145 .75 
74150 .60* 
74151 .60 

" SPECIAL PRICES * 
74152 
74155 
74157 
74160 
74161 
74162 
74163 
74165 
74173 
74174 
74175 
74177 
74180 
74181 
74190 
74191 
74192 
74193 
74194 
74198 
9602 
9300 
9312 

SCHOTTKY 

74501 
74502 
74S37 
74538 
74585 
745113 
745139 
745140 
745153 
745172 
740174 
745175 
745181 
745197 
745257 

.90 HIGH SPEED 

.60 74H00 
74401 
74404 
74410 
74411 
741140 
74451 
741152 
74474 
74H103 
744106 

.75 

.75* 

.75 

.75* 
.80 

1.25 
75 
.75* 
.70 
.80 

1.50 
.85 
.85 
.70* 
.70 
.85 

1.25 

.50* 
.75 
.70 

.25 

.25 
AO 
60 

2.00 
80 

1.50 

2.50 
4.50 
2.05 
2.05* 
4.50 
2.20 
1.50 

20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.40 
.50 
.50 

LOW POWER 
SCHOTTKY 
741.500 .29 
741.502 .29 
741506 .29 
740510 29 
740527 .30 
741573 .45 
741575 .65 
7405151 1.10 
741.5153 1.10 
74L5157 1.10 
741_5161 1.50* 
74L5163 1.50 
7405164 1.50 
7405174 1.10* 
7405175 1.50 
7415193 1.50 
7405221 1.50* 
7405251 1.50 
7405253 1.50 
74L5257 1.50 
7405258 1.50 

CMOS 
4001 .16* 
4002 16 
4006 .90 

4007 
4008 
4011 
4012 
4013 
4015 
4016 
4019 
4020 
4021 
4023 
4024 
4025 
4027 
4028 
4030 
4040 
4042 
4043 
4044 
4049 
4050 
4066 
4068 
4069 
4071 
4073 
4075 
4516 
4528 
4585 

LINEARS 
NE536T 
NE555V 
NE556A 
1456V 
1458V 
566V 
567V 
MOL 

.16 

.70 

.16 * 

.16* 

.30* 

.80 

.35* 

.70 
.90 
.95 
.16* 
.75 
.20* 
.40 
.60 
.35 
.95 
60 
.75 
.70 
35* 
.35 * 
.65 
.35 
.16 
.16 
.16 
.16 
85 

.75 

.85 

2.75 
A3 
.90 
.75 
52 

1.25 
1.35 
2.00 

Order Mmrmum S IO 00 Add S7 00 shrpprng and handing charge per order Caelorn a residents add 6, sales tax An orders shipped Fast Class w,thrn 24 hours 

Order the famous lams 6 volume Programmed Learning Course "Microcomputer Design is a Snap" for $99.50 and receive a special 510.00 credit on any group of IC's. 

-e guaranteed. C.O.O. Orders: Phone (day or night) 408254-1448 

[IRON PO BOX 2542 D 1 

Sunnyvale, CA 94087 Free monthly catalog -Just send us your name and address 
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ROCKWELL A4001 I.C. 
ELECTRONIC SLIDE RULE 

SCIENTIFIC CALCULATOR KIT!! 

. , ; e e , ' ® ONLY S24.SD 

Kit Includes: Rockwell A4001 IC 
HP 9 Digit LED Readouts 
Complete Keyboard with Case 
PC Board with all Electronic Parts 
Instructions and Batteries 

SPECIFICATION 
' 9 digit HP Red Led Displays 

B digits capacity for data entry or results 
1106 1081 
Full floating point 
Dome keyboard for excellent response 
and preventing double entry input 

BASIC FUNCTION 
Algebraic mode operation 
Constant operations 
Repeat Operations 
Chain operations 

' Change sign operation 
Display and Y register exchangeable 
One accumulating memory 
Display and memory exchangeable 

SPECIAL FUNCTION 
Trigonometric functions (sin, cos, ran' 
Inverse trigonometric functions (sin 1 

cos 1, tan 1) 

Radian or degree selectable 
it constant 
Logarithms (In. log) 
Anti logarithms fen) 
Power functions (yx) 
Recnprocal 11 /x1 
Square root 1\5 
Display recall 

NE555 TIMER 
NEW ALARM CLOCK CHIPS 
MM 5375 Series 15y'. 24 wn pacItag 

2 for $1.00 
Humais, d.uur ,e5tne,4 enniro 

ONLY 53.50 ea. Data 25 ea 

LM567 
TONE 

DECODER 
2 for $2.00 

0.25" 8 DIGITS 
L.C.D. DISPLAY 

Silver Color 
Digits 
ONLY 

$2.00 each 

PROGRAMMABLE OPTIONS PART 

FEA/URE OPTION AA AB AC AD AE 

Inlet 
h. uener 

60 142 

50 42 

oiul Display 
2 Hour 

24 Hour 
X x 

Alarm Coveter X x 

Dup nele 
I Dale em % 

Mm li, 
s erö 

e 

el n0,;:, 

m PonE 
De e.a 

Modul.l.d , 2 O 
Output NO MudnNred X 

Alarma ON x X 

Pew. earn Of x k X 

Segment our y,.It, Dnplav X x 
vor Pnamy Veld Im Dnplav % x 

AMUrPM 011durmpionedoylar 
Indro,mn DN.. , ,, ,'n,` x x x 

E 

AC adapter for the unit 
$4.50 ea. 

postage $1.50 per unit. 

NUMERIC 

(llllllCl CLII 

DISPLAY WITH 
LOGIC TIL 308 

Two Preamplifiers 
built in a 14 PIN DIP 
Channel Separation= 

60dB at 10 KHZ 
vv/Short-Circuit- 

Proof Design 

, Dimemvon 325mmlHl x77mmIW1145mmIL) .1 32 In (H) x31'32nl (NO x523/32inILI ONLY $1.00 each 

STEREO PRE AMP 
I.C. MC 1303L 

0.27" 7 segment 
LED, Latch and 
Driver built in 

one chip 
ONLY $4.00 ea. 

SPECIAL SALE 
ON I.C. SOCKETS 

14 PIN SOLDER TYPE. 
10 for $1.89 

16 PIN SOLDER TYPE 
10 for $2.25 

10111 PLASTIC CLOCK CASE 

Good for clock 
or other 

instrument 
$4.00 each 

5V REED RELAY 

DPST Normal 
Open in,a DIP 

Package 

$2.25 each / 2 for $4.00 
STORE HOURS 

V V V V V V..yv.vy VV. yyyy. 
CIRCLE 106 ON FREE INFORMATION CARD 

MINIMUM ORDER $10.00 California residents adcl 6n' sales and 1 50 t d handling. 
OP' 

caver postage an an ling. 
Out -of -state and overseas countries add $2.50. `I' I SEND CHECK OR MONEY ORDER TO 

FORMULA INTERNATIONAL INC. 
12603 CRENSHAW BOULEVARD HAWTHORNE. CALIFORNIA 90250 

For more information please call (2131 679 -5762 
U 70 -7 Monday - Saturday 11 76 
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CLOCK CHIPS 
MM5311 6 digit multiplexed BCD, 7 seg, 12 -24 

Hr, 50-60 He - 28 pin 4.45, 

MM5312 4 digit multiplexed BCD, 7 seg, Ipps. 
12 -24 Hr. 50-60 Hz - 24 pin 195 

MM5314 6 digit multiplexed 12 -24 Hr, 50-60 Hz 

24 pin 4.45 

MM5316 4 digit, 12 -24 Hr. 50-60 Hz, alarm 
40 pin 4.95 

537A4 4-6 digit, 12 hour, 60 Hz snooze alarm 
brightness control capability, alarm 
tone output - 24 pin 4.95 

CT7001 6 digit, 12 -24 Hr, 50-60 Hz, alarm, 
timer and date circuits - 28 pin 5.95 

CLOCK KIT 
6 Digits (NS71L) 
MM5314 Clock Circuit 
2 PC Boards Clock & Display 
All Transistors, Resistors 
Capacitors & 3 switches with Schematic 

& Instructions $14.95 

4 Digits (NS74) 
MM5312 Clock Circuit 
1 PC Board 
All necessary transistors, resistors, 
capacitors, diodes & switches. 
With schematic & instructions 

$10.95 

S 9.95 
1.00 

3.95 

1.09 
.70 

.80 

.71 

.16 

.89 
1.35 

1.07 

.95 

1.13 

1.39 
1.39 

1.70 

1.52 

1.58 

1.69 

1.49 

1.20 

2.93 

2.42 

.68 
1.30 
1.25 

1.75 

1.75 
2.95 
2.95 

1.02 
.45 

1.19 

3.39 
3.39 
1.10 
1.95 
1.95 
.26 

.35 

.26 

.62 

1.02 
1.07 

.32 

.71 

.35 

1.07 
TM Mulps Stereo Demod DIP .74 

Op Amp mDIP 1.83 

D.al Comp Op Amp mDIP .62 

Stereo multiples.. DIP 2.48 
Quad Arnpl,her DIP .49 
Dual core memory sense Amp .71 
Dual core memory sense Amp .90 
Voltage t only. ow. UIP 4.16 

9 DIG led Cath Dry, DIP 2.25 
Dual Lone Driver DIP 1.75 

Dual Perepheral Driver .nDIP .35 
Dual Peripheral Driver ,nDIP .35 

11511 Dual Peroph prier mDIP 55 
Quad Seq Dever for lED DIP .71 

He, Osglt driver DIP .00 

UNIVERSAL BREADBOARD 
Silver plated topper suture board 
I.I 16' a 5 -1 16 ". rows of i' 
hole, for DIP I(', - ,pat for 

I Iran,i,tors. minion 6 capat,ton, 
Lile and ample for bread- 

b ardine It Loos SI.50 as 

ITL 
'400 
'401 
'402 
'403 
'404 

'405 
'406 
'407 
'408 

'409 
'410 
'411 
'413 
'414 
7416 

7417 

7420 

7422 

7423 

7425 

7426 

7427 

7430 

7432 

7437 

7438 

7440 

7441 

7442 

7443 
7444 
7445 
7446 
7447 
7448 
7450 

.13 7451 .17 

.16 7453 .17 

.15 7454 .17 

.15 7460 

.16 7464 .35 

.19 7465 .35 

.20 7470 30 

.28 7472 30 

.18 7473 .35 

.19 7474 .28 

.16 7475 49 

.25 7476 .30 

.43 7483 .68 

.65 7485 .88 

.35 7486 .40 

.35 7489 2.25 

.16 7490 .43 
,30 7491 .75 

.29 7492 .48 

.27 7493 .48 

.26 7494 .78 

.20 7495 .79 

.20 74% .79 

.23 74100 .90 

.25 74105 .44 

.25 74107 .37 

,15 74121 .38 
.89 74122 .30 
39 74123 .65 

.73 74125 .54 

,73 74126 .58 

.73 74132 .89 

.81 74141 1.04 
,79 74145 1.04 

.79 74150 .97 

.17 74151 .79 

74153 .89 
71154 1.20 
71155 .97 
71156 .97 
74157 .99 
74158 1.79 
74160 1.23 
74161 .97 
74162 1.39 
74163 1.09 
74164 .99 
74165 .99 
74166 1.25 
74170 2.10 
74173 1.49 
74174 1.23 
74175 .97 
74176 .89 
74171 .84 
74180 .90 
74181 2.45 
74182 .79 
74184 1.90 
74185 2.20 

74187 5.75 

74190 1.15 

74191 1.25 

74192 .95 
74193 .85 
74194 1.25 

74195 .74 
74916 1.25 

74197 .73 
74198 1.73 

74199 1.69 
74200 5.45 

LOW POWER 

74102 
74103 
74L84 
74L06 
74110 
74L20 
74L30 
74L42 

.29 

.23 

.29 

.29 

.29 

.29 

.29 
1.39 

74L51 
74L55 
741.71 

74172 
74L73 
74L74 
74178 
74185 
74186 

.29 74190 1.40 

.29 74191 1.20 

.29 74193 1.50 

.45 74195 1.50 

.56 74198 2.25 

.56 741164 225 
.75 741.165 2.30 

1.09 
.65 

LOW POWER SCHOTTKY 
741500 .36 741532 .38 
741502 .36 741540 .45 
741504 36 741.542 1.40 

741508 .38 741674 .59 
741510 .36 741590 1.30 
741.520 .36 741.693 1.30 

HIGHSPEED 
74H00 
74H01 
74H04 
745408 

74H10 
711111 
74H20 
74H21 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

SCHOTTKY 
74500 .38 
74502 .45 
74503 .38 
74504 .45 

741422 
74H30 
741440 

74H50 
711452 

741453 
741455 

745460 

74608 
74S10 
74520 

8000 (NATIONAL) 

741595 209 
7415107 .59 

7415164 2.20 
7415193 2.20 
7415197 220 

741461 

74H62 
745474 

74H 101 

74H102 
7414103 

7414106 
74H 108 

.52 74522 .38 

.38 74532 .52 

.38 74574 .38 

8091 .61 8220 1.49 

8092 .61 8230 2.19 
8095 1.25 8288 1.49 
8121 .80 8520 1.16 

8123 1.43 8552 2.19 
8200 2.33 8563 .62 
8214 1.49 0810 .70 

8811 .65 

8812 1.02 

8822 2.19 
8830 2.19 
8831 2.19 
8836 .29 
8880 1.19 

8000 (SIGNETICS) 
8263 5.79 8267 2.59 

9000 
9002 .40 

,9301 1.03 
9309 .79 9601 .61 
9312 .79 9602 .79 

ES 
FREE CATALOG AVAILABLE ON REQUESINCLUDES 
RESISTORS +1% & +5 %, TANTALUM CAPACITORS, 
POWER SUPPLY KITS, CLOCK KITS, TOOLS, RESIS- 

TOR & CAPACITOR KITS & MISCELLANEOUS DEVI- 

CES 

IC SOCKETS 
Sold*, Toll - low profile 
8 pin 5 .17 24 pin 
14 pin .20 28 pin 
16 pin .22 40 pin 
18 Mn .29 

WIRE WRAP - gold plot* 
0,14 pin .49 

CMOS 
4000A .26 4018A 1.39 4066A .89 
4001A .25 4020A 1.72 4068A .44 

4002A .25 4021A 1.18 4069A .44 

40064 1.35 4022A .94 4071A .26 
4007A .26 4023A .25 4072A .35 
40084 1.52 4024A .89 4073A .39 

4009A .57 4025A .25 4075A .39 

4010A .54 4027A .59 4078A .39 

4011A .29 4028A .98 4082A .35 
4012A .25 4030A .44 4518A 1.56 

4013A .45 4035A 1.27 4528A 1.56 

4014A 1.27 4040A 1.39 4585A 2.10 
4015A 1.27 4042A 1.47 
4016A .48 4049A 39 
4017A 1.01 4050A .59 

I 

.42 

.59 

.69 

74C00 .19 74C74 1.04 74C162 2.49 
74CO2 .26 74C76 1.34 74C163 2.66 
74C04 .44 74C107 1.13 74C164 2.66 
NCM .68 74C151 2.62 74C173 2.22 
74C10 .35 740154 ,3,15 74C195 2.26 
74C20 .35 74C157 1.76 80C95 1.15 
74C42 1.61 74C 160 2.48 80C97 .96 
74(73 1.04 740161 2.49 

DVM CHIP 4', DIGIT 
MM5330 - P channel devise provides 

all logic for 4' i digit volt meter. lb pin 

DIP with data $9.95 

POCKET CALCULATOR KIT 

m,3713, pw. o,Prlloe - 
he, - ., nLi... 
,i ,e, h u egea hie 

1331, in feeds 
hle ,r - In. L I, ll32n. 

J,m 
11. m 

luded 

Calo. Kit. Kit only 
Batteries (alkaline, disp.) 

Adapter 

NOVEMBER SPECIALS 
TTL LINEAR MEMORIES DISPLAYS 
7406 S .17 301 S .22 1103 5 .95 DL10A $1.79 

7474 .23 3091( .99 1702 8.95 MAN5 1.59 

7486 .33 311 .79 2102 1.49 MAN8 1.69 

7490 .39 340T -5V .99 5203 8.95 LED's 
74107 .29 723 .39 5260 .95 JUMBO CLEAR .13 

74123 .59 741 .25 5261 .95 JUMBO ORANGE .15 

9602 .59 1414 1.69 F93410 1.39 MV 50 10/51.00 

RESISTOR KIT 

OTHER AVAILABLE RESISTOR KITS 
Foe additional information 

100 carbon film resistors 5%14 or K wan 

15 each of 12 values most needed for solid $9.95 
slate electronics. 1st quality resistors 
in a noverre utility boo with color code chart. 

1395 carbon film resistors 5% 5. wan 03255 or 'h wan 03505 

ISOR ASSORTMENT 
R pH 51 

R OTT R 

NO 
5 l ax 
5 1515 

10 2 iN 

' 2 71 

s 3.315 

5 ISS 
10 47N 

5 RN 
10 ION 

10 15N 

10 17N 

m 3315 

a1a S 9A3ea. 
l IwA lolws ff''* 
.52 00 511PING 6 HANOrING 

SHIPPING VW UPS OR PARCEL 

OTV R an. 

IO 47N 

10 ON 
10 100N 

10 WON 

10 ICON 

10 VON 
10 33015 

20 470N 

lO RON 
10 

10 15M 

IO 22M 
10 

4lM 
i0 0 

105 values with quantities of each determined 

by typical usage $89.00 
supplied in a 36 drawer, 144 compartemenl 

steel cabinet with plat drawers. 
Pus 

2200 carbon film resistors 5% v. wan 04255 or'S wan 04505 

50 resistors per value, 44 values $74.95 
supplied in a 15 drawer, 60 cornparmenl 

steel cabinet with plastic drawers 

2610 carbon film resistors + V. watt 05255 or CS wan 05505 

150 values with quantities of each determined 
by typical usage $107.00 

supplied in a 50 drawn, 150 corpartment 
steel cabinet with plastic drawee 

400 metal film resistors 1% V. wan 11251 

RN 60 temp cosh 50 PPM %C 

10 resè pH lors p value, 40 values S 54.95 
supplied in a 15 drawer, 60 compartment 

steel cabins) with plastic drawer 

TANTALUM CAPACITOR KIT S19.95 
60 did dipped tantalum cape-hors NV 
to quality capacitors in a durable styrene 
3711119 box - wish cola code chub 
5 each .1 old 35V .33 old 355 1 old 155 2.2 old 35V 

4.7 nid 1 0. a old 6V IN old 255 15 u,d 205 
22 old 16V 11 old 10V 47 old al 56 old 65 

THESE DISCOUNTS APPLY TO TOTAL OF ORDER - SPECIALS INCLUDED 

1 O %OFF ON ORDERS OVER $25 
15 %OFF ON ORDERS OVER $100 

LARGE QUANTITY PRICING AVAILABLE ON REQUEST 

PLEASE SPECIFY ITEM AND QUANTITY 

MEMORIES 
1101 256 bit RAM MOS 16 pin 
1103 1024 bit RAM MOS dynamic 18 pin 
1702A 2048 bit PROM static electrically 

programmabk UV erasable 24 pin 
2102 1024 bit RAM static 16 pin 
5203 2048 bit PROM static electrically 

programmable UV erasable 24 pin 
5260 1024 bit RAM MOS dynamic 16 pin 
5261 1024 bit RAM MOS dynamic 16 pin 
7489 64 bit ROM TTL 16 pin 
82523 256 PROM- SCHOTTKY 16 pin 
F93410 256 bit RAM bi -polar 16 pin 
74187 1024 bit ROM TTL 16 pin 
74200 256 bit RAM tri-state 16 pin 

1.39 
1.95 

10.95 

1.95 
10.95 

1.95 
1.95 
2.25 
3.69 
1.95 
5.75 
5.45 

Data included with order on request. 
Add 5.30 ea. if item is priced below $1.00 

CALCULATOR CHIPS 
CT5002 12 digit. 4 function fixed decimal 

battery operation - 40 pin 1.95 

CT5005 12 digit, 4 function plus memory, fixed 
decimal - 20 pin 2.49 

MM5725 8 digit. 4 function, floating decimal 
18 pin 1.98 

MM5736 6 digit, 4 function, 9V battery 
operation - 18 pin 2.95 

MM5738 8 digit, 5 function plus memory and 

constant floating decimal, 9V battery 
operation - 24 pin 3.95 

MM5739 9 digit, 4 function, 9V battery 
operation - 22 pin 3.95 

TANTALUM CAPACITORS 
Solid dipped +20% 

.1 mid 35V S .25 10 mid 16V S .40 

.33 mid 35V .25 10 mfd 25V .45 

1 mid 35V .25 15 mid 10V .40 

2.2 mid 20V .25 15 mfd 20V .45 

2.2 mid 35V .30 22 mfd 16V .45 

3.3 mfd 35V .30 33 mid 10V .40 

4.7 mid 16V .30 47 mid 6V .40 

6.8 mfd 6V .30 56 mid 6V .45 

6.8 mfd 50V .40 150 mid 15V .50 

DISPLAYS 
MANI 
MAN2 
MANSA 
MANS 
MAN6 
MAN7 
MANI) 
MANIA 
DL10A 
FND500 
N5711 

SI 95 

3.95 
.19 

2.25 
2.49 
1.49 
2.25 
2.25 
2.19 
1.89 

1.39 

DISCRETE LEDS1 
Mk4 S .29 
kW 50 

NSL100 
NSL101 
NS1102 

MV 5020 
RED 
GREEN 
AMBER 
CLEAR 

.12 

.12 

.12 
.15 

.15 
.15 
.15 
.15 

r MULTIPLE DISPLAYS 
NSN33 3 digit .12' red LED 

HP5082- 5 digit .11 red LED 

7405 

HP5082. 4 digil .11 red LED 
7414 

SP- 425 -09 9 digit .25 gas disch. 

1.79 

3.49 

1.23 

1.79 

OPTO ISOLATORS 
MCD2 Opto isolator diode 
MCT2 Opto isolator transistor 

LINEAR CIRCUITS 
104 Neg V Reg IO5 
105 Pos V Reg 00-5 
307 Op AMP Isuper 7411 mOIP TO-S 
108 Mt iris Pwr Op Amp mDIP 10-S 
109K SS IA regulator TO-1 

110 V Follower Op Amp mOIP 
111 HI pert V Comp mDIP 10.5 
119 H. Speed Dual Comp DIP 

1201 Neg Reg 5. 12, TO -220 
320K Neg Reg 5.2, 12 TO -3 
122 Pret noon Timer DIP 
124 Quad Op Amp DIP 
339 Quad Compactor DIP 

1401( Po, V reg ISV, 0-6, 86, 116. 
155. 186. 2461 TO-1 

140T Po. V Fro I SS. 65.131r 116, 
155. IBS, NV) 16110 

170 ACC/Squelch AMPI DIP 
372 At -IF Strip deteltor DIP 
173 AM FM:SSB Ship TO-i 
176 Po. V Reg mDIP 
380 to Audio Amp DIP 
180-8 .6w Audio Amp InDIP 
181 to Nose Dual preamp DIP 
382 to Noise Dual preamp DIP 
531 High Slew vale Op Amp 
540 Power driver TO -S 

550 Pre< V Reg DIP 

555 Timer mDIP 
556A Dual SSS Timer DIP 

560 Phase locked loop DIP 
562 Phase looked loop OIP 
565 Phase forked loop DIP 10-S 
566 Juno Zion Gen mDIP TO-S 
567 lone De<oder n,DIP 
709 Operational AMP 10 -5 or DIP 
710 Hi Speed Volt Comp DIP 

711 Dual Dillereno a Compn DIP 

723 S Reg DIP 

733 Dill. video AMP!. TO -5 

739 Dual Hr Perl Op Amp DIP 
741 Comp Op Amp inDIP 1O -5 

747 741 Dual Op Amp DIP or TO-5 
748 freq Adj 741 mDIP 
1304 F60 Mulps Stereo Demod DIP 
1307 

1456 

1458 

1800 

3900 

7524 
7525 

8038 
8864 
75150 
75451 
75452 
75453 
75491 
75492 

FREE CATALOG AVAILABLE ON REQUEST 

Satisfaction guaranteed. Shipment will be made postage prepaid within 3.days Iron 
receipt of order. Payment may be made with personal check, charge card (include 

number and exp. date), or money order. Phone Orders - BoJA and M/C card or C.O.D. 

Add $1.00 to cover shipping and handling if order is less than 510.00. 

California residents add sales tax. Include shipping expense for orders. shipped out of 

U.S. and Canada approx. 1030 of order. 

INTERNATIONAL ELECTRONICS UNLIMITED 

Mall* 
P.O. BOX 3036 -R MONTEREY, CA. 93940 USA 

PHONE (408) 659 -3171 
was 
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CB testing just became a snap. 
lele111111 

L L'. ci i ii ri 

HICKOK 
MODEL BB 

-_- CB IN-LINE TESTER 

Frequency 

SWR 

Power 

% Modulation 

MODEL 388 

MODEL 388X 

Hickok Model 388X features a precision temperature 
compensated crystal oscillator with 1 ppm accuracy. 

Now one unit does it all. 
Hook our versatile Model 388 in line with your 

transmitter and instant digital readouts of a trans- 
mitter's four most important operating parameters 
are a turn of a switch away. 

A front -panel AM Monitor Output makes scope 
display of modulation easy. A pushbutton selects 
front panel or in -line frequency input. And changing 
to 12V operation is easy, too. 

Get your hands on the new Hickok Model 388 CB 
In -Line Tester. Were betting you can't let go. 

The Hickok Model 388 CB In -Line Tester 
is one element of the 
modular Hickok CommLine. 

In stock and 
available from . . . 

HICKOK 
Comm 

L Line 

RADIO SUPPLY CO., INC. 
855R Conklin St., Farmingdale, N.Y. 11735 
(516) 752 -0050 

YOUR ONE STOP DISCOUNT CENTER 
CB Radios Test Equipment Tubes Tools Electronic Supplies 

Send for FREE 108 page catalog 

CIRCLE 62 ON FREE INFORMATION CARD 

INTEL 8080 CPU $24.50 
2518 -HEX 32 BIT SR. $6.00 
2102 -1 1024 BT RAM $ 1.80 
5280-4K DYNAMIC RAM $12.50 
5202A UV PROM $12.50 
MM5203 UV PROM $12.50 
1702A UV PROM $12.50 
52044K PROM $24.95 
MINIATURE MULTI -TURN TRIM POTS 
100, 500, 2K. 5K, 10K, 100K, 200K 

75 each . 3/52.00 
ULTI.TURN TRIM PO rS Similar to Bourns 

3010 style 3/16"x5/8"x1-1 /4 "; 50. 100, 
1K, 10K. 50K ohms 
$1.50 ea. . . .3/$4.00 
LIGHT ACTIVATED SCR's 
TO -18, 200V 1A $ 1.75 

TRANSISTOR SPECIALS 
253585 NPN Si TO-66 $ .95 
253772 NPN Si TO -3 $ 1.60 
2144908 PNP Si 10.3 $ 1.00 
2N6055 NPN SI TO3 Darlington $ 1.30 
255086 PNP Si TO -92 4/$ 1.00 
254898 PNP TO.66 $ .60 
2N404 PNP GE TO -5 5/$ 1.00 
2N3919 NPN Si TO -3 RF 5 1.50 
MPSA 13 NPN Si TO92 3/5 1.00 
2N3767 NPN Si TO-66 S .70 
2N2222 NPN Si TO18 5/5 1.00 
253055 NPN Si TO -3 $ .80 
2N3904 NPN Si TO -92 5/5 1.00 
2N3906 PNP Si TO -92 5/$ 1.00 
255296 NPN Si TO -220 $ .50 
2N6109 PNP Si TO -220 $ .55 
2N3638 PNP Si TO-5 5/$ 1.00 
25651 7 NPN TO 92 S, 3'5 1.00 

CIMOS (DIODE CLAMPED) 
74CO2- 25 4016- .50 4035-- 1.75 
74C10- .25 401 7 1.30 4042- 1.60 
4001- .25 4018- 1,40 4047- 2.60 
4002 -- .25 4019- .60 4049- .70 
4006- 1,60 4022- 1.20 4050 -- .70 
4007- .25 4023- .25 4055- 1 -20 
4009- .60 4024- 1.25 4066- 1.20 
4010 .60 4025- .25 4071- .30 
4011- .25 4027- .65 4077- .70 
4012- .25 4028- 1.50 4081- .35 
4013- 50 4029- 1.75 4076- 1,20 
4015- 1.40 4030 -- .90 

LED READOUTS 
F ND 500 -.5 "CC $1.95 
HP 7740 -.3" C C $1.40 
MAN -7 -.3" C.A 5125 
NS 33 -3 dig. array Sl 35 
DL 747 S2.75 

Send 255 for our catalog featuring 
Transistors and Rectifiers 

145 Hampshire St., Cambridge. Mass. 

Terms: FOB Cambridge, Mass. 
Send Check or Money Order. 
Include Postage, Minimum 
Order $5.00, COD'S $20.00 

PRINTED CIRCUIT BOARD 
4.1/2"x61/2" SINGLE SIDED EPDXY 
BOARD 1/16" thick, unetched 

VECTOR BOARD 1" SPACING 
4.5" x 6" SHEET $1.25 

4 WATT IR LASER DIODE $7.95 
2N 3820 P FET $ 45 
2N 5457 N FET $ .45 
2N 4891 UJT $ .45 
TIS 43 UJT $ .35 
ER 900 TRIGGER DIODES 4/$1.00 
2N 6028 PROG. UJT $ .65 

VERIPAX PC BOARD" 
This board is a 1/16" single sided paper epoxy 
board, 4 %"x6'14" DRILLED and ETCHED 
which will hold up to 21 single 14 pin IC's 
or 8, 16, or LSI DIP IC's with busses for 
power supply connector. $4.00 
MV 5691 YELLOW -GREEN 

BIPOLAR LED $1.25 
MT -2 PHOTO TRANS $ .60 
RED, YELLOW, GREEN OR 

AMBER LARGE LED's 
14 PIN DIP SOCKETS 
16 PIN DIP SOCKETS 
MOLEX PINS 

. ea. $ .20 
$ .25 
$ .28 

100/$1.00 
1000/$7.50 

B PIN MINI DIP SOCKETS $ .25 
10 WATT ZENERS 3.9, 4.7, 5.6, 8.2, 12, 15, 

18, 22, 100, 150 or 200V . . ea. $ .60 
1 WATT ZENERS 4.7, 5.6, 10, 12, 15, 

18 OR 22V .... .. ea. $ .25 

Silicon Power Rectifiers 
PRV 1A 3A 12A 50A 125A 

100 .06 .14 .30 .80 3.70 
200 .07 .20 .35 1.15 4.25 
400 .09 .25 .50 1.40 6.50 
600 .1 1 _30 . 70 1.80 050 
B00 .15 .35 .90 2.30 10.50 

1000 .20 .45 1.10 2.75 12.50 

SILICON SOLAR CELLS 
2'/," diameter 

.5V at 500 ma $5.00 ea., 6/$27.50 

REGULATED MODULAR 
POWER SUPPLIES 

u - 15 VDC AT 100ma 
115VAC INPUT .. . $27.95 

5VDC AT 1 A. 115VAC INPUT . $24.95 
12 VDC AT .5 AMP $24.95 
IN 4148 I I N914) 15/51 .00 

4 
) SOLID STATE SALES 

P.O. BOX 74D 
SOMERVILLE, MASS. 02143 TEL. (617) 547.4005 

TANTULUM CAPACITORS 

.22ÚF 35V 5 51.00 

.47UF 35V 5/51.00 

.68ÚF 35V 5/$1.00 
1UF35V 5/$1.00 
3.3UF 35V 4/$1.00 
4.7UF 35V 4/$1.00 

6.8UF 35V 3/0190 
22UF 35V $ .40 
33ÚF 35V $ 40 
30ÚF 6V 5/$1.00 
100ÚF 35V $ 50 
150UF 15V $ .40 

M7001 ALARM CLOCK ('HIP $6.00 

NATIONAL MOS DEVICES 
MM1402- 1.75 MM5057- 2.25 
MM1403- 1.75 MM5058- 2.75 
MM1404- 1.75 MM5060- 2.75 
MM5013- 2.50 MM5061- 2.50 
MM5016- 2.50 MM5555- 4.75 
MM5017- 2.70 MM5556- 4.75 
MM5055- 2.25 MM5210- 1.95 
MM5056- 2.25 

TTLIC SERIES 
74L00- .25 7441- .85 74126- .60 
7400- .16 7442» .55 74150 -1.00 
7401- .18 7445- .75 74151- .80 

7446- .80 74153- .79 
7447- .69 74154- 1.05 
7448- .77 74155- 190 

74157- 75 
74161- 1.00 
74164- 1.05 
74165- 1.05 
74173- .95 
74174- 1.20 
74175- .95 
74177- 1.00 
74180-1.00 
74181 -2.40 
74190-1.15 
74191 -1.10 
74192- .80 
74193 - 90 
74194 -1.25 
74195- .74 
74196 -1.10 
75324 -1.75 
75491- - .60 
75492- .60 

7402- .18 
7403- .22 
7404- .22 
7405- .22 
7406- .35 
7407- .33 
7408- .25 
7409- .25 
7410- .16 
7411- .25 
7412- 40 
7413- .45 
7414 -1.00 
7416- .33 
7417- .33 
7420- .18 
7425- .30 
7426- .35 
7427- .28 
7430- .16 
7432- .30 
7437- .30 
7438- .30 
7440- .18 

472- .40 
7473- .40 
7474- .40 
7475- .50 
7476- .40 
7480- .48 
7483- .80 
7485- .88 
7486- .45 
7489- 2.00 
7490- .48 
7491 - .75 
7492- .49 
7493- .49 
7494- .80 
7495- .80 
7496- .73 

74107- .40 
74121- .39 
74123- .75 
74125- .60 

MINIATURE DIP SWITCHES 
CTS-206.4 Four SPOT switches 

in one minidip package. . . $1.51, 
CTS -2068 Eight SPST switches in a 18 

pin DIP package . . $2.55 

AY- 51013 -A3OK ser. /par., par. /ser., un,- 
versal UART $6.95 

ALCO MINIATURE TUGGLE SWITCHES 
MTA 106 SPOT $1 20 
MTA 206 DPOT $1 70 

Full Wave Bridges PRV2A 6A 25A 
200 25 1.25 2.00 
400 1.15_ 1.50 3.00_ 
600 1.35 1.75 4.00 
SANKEN AUDIO POWER AMPiy 

Si 1010 G 10 WATTS $ 6.90 
Si 1020 G 20 WATTS $13.95 
Si 1050 G 50 WATTS $24.95 
CCD 110 LINEAR 256 XI BIT SELF 
SCANNING CHARGED COUPLED 
DEVICE $99.00 
CCD 201 100 x 100 CHARGE 
COUPLED DE VICE $135.00 

LINEAR CIRCUITS 
LM 309K 5V 1A REGULATOR .. $1.15 
723 -40+ 40VV REGULATOR. $ .50 
301/748-Hi Per. Op. Amp $ 31 
320T 5, 12, 15, OR 24V 

NEGATIVE REG. 
709C - Op. Amp. 
741A or 741C OP AMP. 
710 COMPARATOR 
CA 3047 Hi Pet. Op. Amp 

$1.50 
$ 31 

S 31 
S .35 
$ 95 

340T 5, 6, 8, 12, 15, 18, 24V POS 
REG. TO -220 .......... $1.50 

101 OPER. AMP. HI PERFORM. . S 75 
LM 308 Oper. Amp.. Low Power .. S 95 
747- DUAL741 S 65 
556 - DUAL TIMER 51.00 
537 - PRECISION OP. AMP 51 70 
LM 3900 - QUAD OP. AMP 5 49 
LM 324 - QUAD 741 51 50 
560 - PHASE LOCK LOOP S2.00 
561 -PHASE LOCK LOOP 52.00 
565 - PHASE LOCK LOOP $1.25 
566 FUNCTION GEN $1.65 
567 - TONE DECODER $1.50 
LM 1310N FM STEREO DEMOD. $2 75 
8038 IC VOLTAGE CONT. OSC. $3.90 
LM 370 - AGC SQUELCH AMP. . $1.15 
555 - 2os - 2 HR. TIMER $ 45 
553 QUAD TIMER 52.50 
FCD 810 OPTO- ISOLATOR . . $ .80 
1458 DUAL OP AMP. $ .60 
LM 380 - 2W AUDIO AMP. S .95 
LM 377 - 2W Stereo Audio Amp. $2.50 
LM 381 - STEREO PREAMP. $1.50 
LM 382 - DUAL AUDIO PREAMP $1.50 
LM 311 - HI PER. COMPARATOR $ .90 
LM 319 - Dual Hi Speed Comp. . . $1 25 
LM 339 - QUAD COMPARATOR $1.50 

TRIACS SCR'S 
PRV 1A 10A 25A 1.5A 6A 350 
100 .40 .70 1 .30 .40 .50 : 20 
200 .70 1.10 1.75 .60 .70 1.60 
400 1.10 1.60 2.60 1.00 1.20 2.20 
600 1.70 2.30 3.60 1.50 3.00 

WE SHIP OVER 95% 
OF OUR ORDERS THE 

DAY WE RECEIVE THEM 
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IMAGINE! 7 SWITCHES ON A DIP! 

14r^ß Tease Resistant Over -Center Snitching Action! 

Positive Detest For Tactile Feel! 

6 Dust Resistant Construction! Cat. 116.11R 2677 

Lour Profile --O.3" Mae. 8 Height 
des highly 

Poly Paks exclusive DIP 
manually programming a 

reliable, low-cost means o ire 
variety of 

rocker 
ni lacSPST. el 

High reliability. 
t 

Each device rockers actuated. SPST. High nl 
different circuits o e DIP IC type housing n 

ECONOMICAL. Homing of heat -resistant glass -filled 

nylon er tern goo irdo 
gold-plated 

14-pin connections socket, or 
board 

use 
$e9 

use tool Each switchd rated at (non-switching) 50 VDC 

(d 100 me. Meets MIL emecs Size ?a x 0,8 x " 

ECONOMIZE 
CJOD LSO 1l QS g 5nTO 

10 Times more potent than cad 
cells in 10 times less space! 
From space projects to hobby! 
Fraction of original cost! 
Rectangular shapes sane space! 

Cat. No. Type Mae MA MW Sale 
11R 3229 N21000 2 it 1 50 21 51.49 53.00 We are stocking 4 else.: measured in centimeter. 
11R3230 N220CG 2 n 2 100 42 1.95 5.00 1 x 2, 2 x 2, 2 x 4, 1 s 2 linked together. Silicon 

1113232 N12O5 2 s 2 100 t 2.49 5.50 "thin plate" forme the basis of the cell. It's a Space 

11R3231A N24000 2 e 4 200 55 3.50 5.00 Sonora Each cell (chip) generates 0.5 volte, but at 
11R3231B N420005 4 x 2 200 85 3.50 5.00 different current capabilities. Solder edges for easy 

Two tate let and 2nd grid eh ices. 
squab 1 volt 

1 oz coated -surface and with transparent protection. 
flective- 

CHOOSE ANY 
BARREL KIT 
LI 

M 
.S 

4GAZINt{I 

FREE WITH 
$25 ORDERS 

A "sold out" In now back) POLY PAKS is in the SOLAR 
ENERGY bodiless. We were first In many fields and 
once again we have "SHONE" them ell! These Ms 
energy chlpa were used by the National Aeronautical 
Space Agency (NASA) for SPACE A TELEPHONIC 
COMMUNICATION SATELLITES! Forced to unload due 
to the economy pinch: factory & POLY PAKS now give 
you theeeifty chips to stimulate alt nergy- economy- 

3 f thinking hobbyieta. Converts Solar to Electrical Enemfor 

LARGEST CLOCK PANEL! 
1.2" HIGH, 4- DIGIT, 7- SEGMENT 

Oren.., g[e dl.chargel Interfaces directly to 
AM -PM Indic torsl MM5316 chip which 
Pulsating seconds) we ara offering FREEI 

13 

12 seen panel 
with 

h 1324 

,' -- 95 
so han never eecn o digital clock pénal wi eherinnnt 

+el n easy so high, w orange color so bright. It's far the flvbe- 
panel we've sold. The wb is "sandwiched" 
tweoi thick eredle of umber. 

to 
of the printed 

- nit into is lettered with 
the 

numbered correspond hic, 
for-pin 

WE 
GIVE. REE the MM5816 c 170 chip. 

which WE 110 FREE! Power t Includes 
colon 

volts 
FR[El [ n Clack for anode, 1t9a 6". per segment. 

nifty looking 
g mal tool 

Sine x °. Makes a n.ty lab, 
etc. 

clock 
NNSate +nip -ne en+e[e. (Or home, o81ce, ham or radio atatloa, lab, etc. Wt. e ones 

These small magnetic prox- 
imity red .wit fies 
ideal for all types t burg- 
lar alar m.. One case con- 
tains Alnico magnet, 
which actuates a Normally 
Open reed switch In the 
other cane within a dilates.. 
of 1 °. Mount on windows 
& doors, valu- 
able 

of lu- 
able equipment, etc. Pro- 

t 
ect your home, car, and 
hop. Cat.No11R3163 

PROXIMITY REED SWITCHES 
FOR BURGLAR ALARMS 

"BLASTAWAYrr 
ON 1N4000 

RECTIFIER PRICES 
Typ PIV 

0 
Sale 14001 50 1 fo 45c 15E4002 10010 for 
r 

55c 1N4003 20010 for 65c 1N4004 400 10 for 75c IN4006 600 10 for 8 800 10 1M4007 1000 30 for s25c 9 

o° 
o 

ruLl EPDXY SILICON BRIDGE RECTIFIERS 
mete PIV 2 Amp 6 Amp 10 AMP 

S .69 S .68 $1.49 
.79 .99 1.69 
.95 1.25 1.89 

1.19 1.50 2.09 
1.35 1.75 Code: ç army 

1.79 2.25 
1.59 1.95 

TO 16 

00 
100 
200 
400 
500 
800 

1000 
6 Amp 1/2 x 1/2 x 3/16 eq. 

225ó 
CB'ers ATTENTION! For 
your CB or Ham rigs . . . 

115V to 12VDC converter! 
Built -in automatic RESET 

3 for 560. circuit breaker. Powerful :1 

amps (B amps peak) makes 
it deal for SSB rigs, too! 
Attractive walnut like metal 
modern-design cabinet (5x 
41/2x21/ " ) . Big U.S. 
maker design. Built -in cir- 
cuit breaker. Front panel 
has OFF -ON switch and 

12 VDC (ii 3 AMPS LEO light. For 116 VAC 

REGULATED, CONTINUOUS DUTY 80 cycle. Saves you many 

CONVERTS CB. HAM RIGS TO HOME 1$$ too! Wt, s lb. 
Cat. No. 1313462 

COMPLETELY WIRED 

CITIZENS BAND 
POWER SUPPLY 

3 for 514 

S 9 
ECC INDUSTRIAL SPEED CONTROL 

Repeat of a sellout! A $30 item. 
s 

de by ECC famous 
for semiconductors, designed and built this speed 
or.trol for XEROX. Controls home, shop and industrial 

lighting too. Rated at 1200 etts. A very elaborate 
circuit for controlling many electrical and electronic 
devices. Easily controls speeds of electric drills, brush 
type motors, etc. Heil) with heavy duty aluminum fram- 
ing. Complete with external 50K pot, for variable 
speed control, and series resistor. Heavy duty colored 

s for 115VAC 60 cycles, and item to be controlled. 
10/52 mounting stud.Outperforms 

temperature 
sell- 

out. With hookup diagram, o° 
troller too. Wt. 2 lbs. Cat.N041R3392 

I 

7 "LED" test feature 

KEYBOARD 

& ENCODER mt*Peoe n 

KIT 

HONEST ABE PENNY SALE 
BACK uy POPULAR DEMAND 

Type Sale 2 for Type 557400 .22 .23 
LI 557401 .22 .23 557402 .22 .23 
O 5147404 .24 

557403 .22 .23 
u 557408 .35 ,37 

5E7407 .46 4y 5E7408 .22 .23 5E7409 .52 .53 U 5117410 .22 .23 
U 557411 .27 ,28 
U 557417 .62 ,53 5E7420 .22 .23 557431 .55 .56 SN7423 .47 48 SN7425 .37 .38 557430 .22 .23 
557432 .36 ,37 

Li 557440 .22 ,23 557442 .97 .98 
5117445 .97 ,98 
SN7446 1.10 1.11 
557447 1.10 1.11 557448 1.10 1.11 557450 .22 .23 
557451 .27 .28 
,557473 .44 .45 
SN747S 1.00 3.01 
SN74B3 .99 1.00 5N748S 1.47 1.42 J 557486 .47 ,qg 
557489 2.25 2.25 557490 1.00 1.01 11557491 .91 .92 

U 5E7494 
51117495 

U 5E7496 
5574125 
5574126 

CI5574132 
U SN74141 

5574145 
SN74148 
5574150 
5574153 
5574154 
5574157 
5574158 
SN74160 
5574163 
5574164 
5574165 
5474173 
5574174 
5N74375 
5574175 
5574177 

U SN74181 
5574184 
5574190 
SN74191 
5574193 

n SN74I95 
5574196 
SN74198 
5E74199 

Sale 2 for 
.82 .83 
.86 

1.29 
1.29 
1.95 
1.12 
1.69 
3.25 
1.12 
1.10 
1.53 
1.09 
1.55 
3.59 
1.50 
1.79 
1.79 

.6 12 9 
1.4 
1.45 
1.59 
1.59 
3.7$ 
2.19 
2.75 
2.75 
1.29 

89 
2.19 
2.25 
2 25 

REPEATER 
Moms lane note! 

11006111, 

.87 
.87 

1.30 
1.30 
1.96 
1.13 
1.70 
3.26 
1.13 
1.11 
1.54 
1.10 
1.56 
1.60 
1.51 
1.80 
1.80 
1.70 
1.43 
1.46 
1.60 
1.60 
3.76 
2.20 
2.76 
2.76 
1.30 
.90 

2.20 
2.26 
2.26 

ills 

SALE 
ORDER BY 
CAT. NO. 
11R1983 & 
TYPE NO. 
AT LEFT 

YB°'t 4/ NOME 

-OFFICE 

AC7ORy 

Shoe 

TOUCH TONE 
ENCODER KIT* 

1.25M. 2 -meter and 6 -meter amateur radio operators . 

if your rig is mobile, convert it easily to a mobile 
telephone station and contact your home, shop, school. 
factory TTE -100 touch tone encoder kit. Kit includes: 
Chomerics touch tone pad, Motorola MC14410 chip, 
trimpot, resistors, zener, diagram, and C -10 pc board. 
Electrical specs: 12 -16 volts. 5 mils (mac), 4 volts 
PP output. Less I -MC crystal. Cat. No 1183385 

8e 
D 

Cat. No. Description Sale BUY 'EM SEPARATELY 
11R3149 Touch Tos Pad $4.50 
11R3382 MC14410 Chip 10.50 11R3353 P.C. Board 2.95 

Never before °Bared ' "` DIGITAL CLOCK est Digital 
the cir- 

'n Dfg.[ai Clock cir- 
cuitry 4-digit, 0 .ed 
flter, 

with 
a, M5385 red 

mul- 
ti-function 

with a 
chip, 

mounted 
on alarm chip, 

anted o a 3 x x 
1a" module. Has all neces- 
sary discrete components oe. 
mounted o module by fac- 
tory, fungi, to retches only 8 

fun tìon 
1 

witches, bright- 
ness and voltage divider 
control, 12-18 volt fila- 
ment transformer, AC line 
cord a 

re. 
akes coed' 

built -in alarm and radio 
output: switch funetiooa: 
Seconds, Sleep timer up to 

e 
rhoc fast set, Snooze 

)arm display (telle you Alarm ON /OFF. Instruction when snooze alarm 
gem), Alarm display (telllls 

and hookup =i9 Brame. 

0000 c0000eoon0000000000000uooyoo° °o °° e00000y° u° oou °°°°°°°°°°°oyy°y000°° °o °o°°°° 

Cat. No. 
11R 3411 

MODULE 
WITH 

BUILT -IN 
"CHIP" 

95 

$Q88 3 -56 Bladrsl 
115 VACI 
Compactl 
Lightweight! 
Only 4-11/16" sq. 

rl x 1y," dapt 

nkdi:i 15 
` 

n 

Iis Bialaüil 
11 

63 -Key keyboard 

Double Outputs - standard sided ASCII bits PC plus strobe board 
Low, -: iii v Keyboard and Encoder kit we've seen. 
Central purpose ASCII keyboard for data terminal 
applicationo. Could be used Air TV, RTTY, Code Trans- 

it, Altair and other Mini Computers, etc. Utilizes 
2 -key rollover MOS memory allowing encoded outputs 
to be strobed out m each key' is depressed. Uses 
double side pc board. Electronic shift lock, not mechani- 
cal on keyboard. Keysw'itchee, on 

e 
integral assembly 

not individual keys. Keyboard: 63 keys (49 encoded 
keys). 4 mode: or 

m 
1, shift and control. 3 internal 

function keys: shift leach side of board, shift lock 
and control. it functions: Key Break, Here Is, Repeat. 
7 additional functions Iran he assigned by user). 
Cat. No. 11R3208 Keyboard & Encoder Klt 559.95 
Cat. No. 11R3209 Keyboard & Encoder Wired 69.95 

$69.95 
WIRED 

0 
Electrical specs: voltage requirements plus 5 volts and 

s 12 volts, 200w, gative or positive logic 
otp jumper selectable. Output connector. On the 
PC board we have A NEW KEYBOARD TEST FEATURE 

. 7 LEDS! These LEDs display visually the ASCII 
code for the depressed key. TTL compatible. Kit in- 
cludes: 63 key keyboard, pc board. ROM. 7 LEDs, 
resistors, capacitors, TEL IC's and SOCKETS We 
include 

í 
nclude diagram and wiring instructors. ROM code. Wt. 

7 lbs. Size °serail 13x 5, 's x 2 ". 

KIT 

7 

Rotron° Fans 
Now anyone can afford these neat Muffin and Centaur 
Fans by Rotron Used extensively for hi -fi mint because 
of low -cost, dependable cooling, as well as flushing 
computers, power supplies, office equipment, light 
projectors, transmitters, receivers & more! Weighs only 
1 -Ib. LOW NOISE LEVEL! Humidity & moisture resis- 
tant motor. REVERSIBLE AIR FLOW! Impedance pro- 
tected. Suitable for -40° to +160° F. Both 115 VAC. 
3200 rpm. 15 watts, .16 amps. Hi- impact, fleme retard- 
ant aolycarhanate propellers a reinforced phenolic 

ventur1 block. Blow away high prices with our Muffin 
and Centaur fans) Removed from new equipment. Money 
hark guarantee. 

Cat. No. 
11R3108 "Muffin" 3 -blade ... 
11R3109 .Centaur 52' 5- blade 
11R3110 "Centaur" 6 -blade ... 

FAIRCHILD, NATIONAL 
VOLTAGE REGULATOR PANIC 

YOUR 1 -AMP RATING 
TO-220 or TO-3 CASES 

CHOICE POSITIVE OR NEGATIVE 

3 for Cat No. 11R3449 Positive Voltag ' State voltage and case 

$2.75 Cat. No. 11R3450 Negative Voltage style when ordering. 

Shpg. wt. 
11/2 lbs. 

Volts 
5 

e 
12 
15 
18 
24 

Terms: Add postage Rated: net 30 
Phone : Wakefield, Mass. (617) 245 -3829 
Reta": 16 -18 Del Carmine St., Wakefield, 

SA LE 

Ò Send for FREE 
MINIMUM ORDER - $6.00 Fall- Winter CATALOG 

POLY PAKS 
P.O. BOX 942R LYNNFIELDJ MASS. 01940 

C.O.D.'s MAI 
BE PHONED 

©Poly Paks Inch=; Wakefield, Mass., U.S.A. 1976 
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LIVE IN THE WORLD 
OF TOMORROW... TODAY! 

And our FREE 164 PAGE CATALOG is packed with 
exciting and unusual values to electronic. hobby 
and science items - plus 4.500 finds for fun. study 
or profit ... for every member of the family. 

IFA BETTER LIFE 
STARTS HERE 

SUPER POWER 
FOR ANY AM RADIO 

New antenna assist turns a tiny 
transistor into a tiger, has pulled 
in stations 1000' miles away! Just 
set beside radio (no wires, clips, 
grounding) and fine -tune Select -A- 
Tenna's dial to same frequency - 
"gangbusters"! Great for clearing 
weak signals in radio depressed areas, off -coast islands, crowded frequency stations. Solid state -uses no electricity, batts., tubes. 
Stock No. 72,095 EH 
Ultra Select -A -Tenna No. 72,147 EH (Over 1000 Mi.) 

GREAT FOR CHRISTMAS IFTS! 
A UNIQUE SELECTION OF MEMORABLE. 
LONG -LASTING GIFTS FOR ALL AGES 

$19.95 Ppd. 

$24.95 Ppd. 

NASA- CHOSEN FOR 

APOLLO /SOYUZ 

157 mi. out in space, the Astronauts used 
this super 20x60 binocular (modified) to 
view Earth! Our biggest, most powerful for 
distance. Far -off objects come in big, clear 
& sharp to the edge through big 60mm ob- 
jective lenses; 173 -ft. field of view at 1000 
yds. Relative brightness, 9.0. Fully coated optics: 20X spcl design eye lenses. Coated BK -7 Porro prism. Extra long All- American style with fold -down rub- ber eyecups. Includes case & straps. 

No. 1556EH . . . (91/4x81/2"; 47.5 oz.) 
No. 1559EH . . . (41/2x61/4 "; 19 oz.) $29.95 Ppd. 

AN ULTRA- MINIATURE 

AM RADIO! 

It's about the size of a small matchbox - 
and your ear will light up when you hear it. 
Pulls in stations with amazing volume and 
clarity (number depends on locale), yet you 
can wear it on your key chain, conceal it in 
pocket or purse! Get news, sports, music 
wherever you go- listen to the game as you watch it at the stadium. Just in- 
sert the earplug (incl) and your directional AM mini marvel plays! Runs ab. 
100 hrs. on 2 hearing aid batts (incl). A super gift! 

No. 1976EH . . . (LESS THAN 11/4 OZ.!) $14.95 Ppd. 

FUEL MISER 

RECLAIMS HEAT 

Save your 40% wasted heat to warm a 
basement, garage or rec room at no extra 
cost! Instead of going "up the chimney" it 
goes where you want it. Remove part of 
furnace exhaust pipe, slip Heat Exchanger 
in. At 125° fan automat forces clean air 
through unit which heats to over 200 °F., can be ducted to 20 ft. from unit. 
110v AC. Inst. 

No. 19,194EH . . . (5" DIA.) Shpg. 17 Ib. $121.50 FOB 
No. 19,195EH . . (6" DIA.) Shpg. 17 lb. $121.50 FOB 
No. 19,198EH . . . (7" DIA.) Shpg. 17 lb. $121.50 FOB 

$99.95 Ppd. 

MAIL COUPON FOR 

GIANT FREE 
CATALOG! 

164 PAGES MORE THAN 

4500 BÁ GAINS 
Completely new 1977 edition. New items, categories, 
illustrations. Dozens of electrical and electromagnetic 
parts, accessories. Enormous selection of Astro- 
nomical Telescopes. Unique lighting and ecological 
items. Microscopes, Binoculars, Magnifiers, Magnets, 
Lenses, Prisms. Hard -to -get surplus bargains. Ingen- 
ious scientific tools. 1000's of components. 
EDMUND SCIENTIFIC CO. 
300 Edscorp Building, Barrington, NJ. O3007 
Please rush Free Giant Catalog "EH ". 
Name 

Address 

`City State Zip 

F 

NEW! THE UNIQUE EDMUND 

41/4" NEWTONIAN 

RICHEST FIELD 

REFLECTOR 

TELESCOPE. 

Clearest, brightest, most spectacular wide angle views of moon, stars, comets, galaxies ever -and portable! See heavenly wonders! Sets up in sec- onds (precollimated, ready to use). Pop the eyepiece in, focus -and zing! 
31 /2° field of view gives you more stars in a single view than any other type 'scope! Bright, crisp, finely resolved images. For sky gazing and earth gaz- ing! Take it anywhere (only 17 ", 10 lb.), easily use it over your shoulder, (has adjustable carrying strap), in your lap, on a tripod; rotate the spherical base on its own mount for use on a table, car hood. Top quality optical sys- tem features 41/2", f/4 parabolic primary mirror (2 wave, 17" F.L.); std. 28mm Kellner eyepiece (15X). No other telescope like it. Great Christmas gift -it's even bright red! 

No. 2001EH $129.95 Ppd. 
Spcl. Introductory Price! Goes to $149.95 Dec. 25, 1976 

18 HOURS' WEATHER 

AT A GLANCE 

Glance at our Weather Wizard and know what 
to expect for the next 8 -18 hrs. Be up to 80- 
85% accurate (better than most pro's)! 
Based on wind -no charts, dials -no compu- 
tations! Program WW for your location once, " . then forecasting is automatic. Roofmounted 

windvane sends pulses to indoor control unit programmed w/75 yrs. data; inter- 
prets on 3 panel lights (Unsettled; Fair; Change). Who needs TV! Incls vane, 
support, 60 ft. of cable, 5x41/2x31/2" control unit, instruc. 
No. 72,200EH . . . (110V, 60 CYCLES) $99.95 Ppd. 

WORLD'S SMALLEST 
HI -Fl (6'1x412x6 ") 
Now. the gorgeous sound of true hi -fi w/ 
a receiver & sep. 8 -ohm speaker 
(h'ax11x6 ") small enough, and priced low 
enough. to go in your bedroom, den, 
kitchen, office, shop! Great for doctors, 
dentists. Its wide -range rich sound com- 

pares favorably to any stereo at its price, but it's not -it's a monophonic 
FM radio into which you can plug a cassette, etc. (record, play back)! Hi -fi 
system has Baxandall type controls (ab. 12 dB boost or cut © 100 Hz & 
10 KHz). Beautiful! 
No. 72,262EH_. (120V AC) $127.50 Ppd. 

SOLAR ENERGY 

CUBE! 

Unique demonstrator dramatically shows 
how sunlight converts to kinetic energy. 
Clear plastic Solar Energy Cube placed in 
the sun with its 3 highly efficient silicon so- 
lar cells powers the motor to whirl the pro- 
peller! Unit actually produces 1.5v DC, 

225ma. Same cells found in our mighty panels. Speed directly related to 
sunlight available. Nothing to wear out! Great for executives, hobbyists, 
teachers. 

No. 42,287EH . . . (4x4x4") $19.95 Ppd. 

COMPLETE AND MAIL WITH CHECK, M. O. OR CHARGE NO. 
EDMUND SCIENTIFIC CO. 300 Edscorp Building, Barrington, NJ. 08007 

1609, 5,47.3488 
Description Price Each How Many Stock No. 

PLEASE SEND GIANT 
FREE CATALOG "EH" 

Charge my E American Exp. 

BankAmericard D Master Chg. 

Interbank No. 

My Card No Is III 

Total 

11111111 111111 
Card Expiration Date 
30 -DAY MONEY -BACK GUARANTEE. 
You must be satisfied or return 
any purchase in 30 days for full 
refund. 

Add Handling Charge 
I enclose 
Dcheck money order for TOTAL S 

Signature 

$1.00 

Name 

Address 
City State Zip 

I 
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Riley really rallied 
to our «rally 'round the tab:' 

Our 1976 "rally 'round the tab" award pro- 
gram is under way, and a lot of dealers and 
technicians are already collecting awards rang- 
ing from coffeemakers to camping gear. 

You can start collecting, too. All you have to 
do is tear off the tab -the end flap of Sylvania 
receiving tube boxes with the Waltham, Third 
Ave. or Broadway address on it. 

And save color picture -tube serial labels, too. 
They're worth the equivalent of 20 receiving 
tube tabs. (You'll find the label on the upper 
left -hand corner of every carton.) 

Then just pick the awards you want from 
over 300 items in the official catalog and drop 
your order in the mail. Keep in mind, the pro- 
gram ends at midnight November 30th, 1976. 

You can get your catalog, order forms and 
mailing kit from your local Sylvania Distributor 
or from Sylvania Award Headquarters, P.O. 
Box 4000, Fenton, Missouri 63026. 

Start your tab collection today. It's our way 
of helping you to live the life of Riley. 

Crig SYLVAN IA 
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Experience is the best teacher. You 
might settle for any CB first time around. 
Understandably. A lot of people think 
they're all pretty much alike. But you'll 
soon discover that, like everything else, 
there are exceptions. 

Ask the pros. America's long distance 
truckers. These guys talk CB day in and 
day out. And they demand the best. 
That's why truckers refer to the Cobra 
29 as "The Diesel Mobile" 

Listen to Cobra. You'll hear a big 
difference. Because the Cobra 29 gives 
you features which assure crystal clear 
reception. Like switchable noise limiting 
and blanking, to cut out practically all 
pulse and ignition interference. Add 
squelch control and RF gain and you've 
got exceptional-adjustable-receiver 
clarity. Even in the heaviest CB traffic. 
You also get Delta Tuning which makes 
up for the other guy, because even off - 
frequency transmitters are pulled in. 
Perfectly. 

Talk to Cobra. And you know you're 
punching through. One glance at the 

29's over -sized illuminated meter tells 
you just how much power you're punch- 
ing out and pulling in. For voice modula- 
tion the DynaMike delivers at 100 %. 
Same way with power: The 29 transmits 
at maximum power levels. 

Sooner or later you'll get a Cobra. 
And you'll get engineering and crafts- 
manship second to none. Performance 
that will make your first CB seem 
obsolete. Reliability and durability that 
have set standards for the industry. 
Above all, you'll get power. The power 
to punch through loud and clear like 
nothing else. Because when it comes to 
CB radio, nothing punches through loud 
and clear like a Cobra. 

obra 
Punches through loud and clear. 

Cobra Communications Products 
DYNASCAN CORPORATION 

6460 W Cortland St., Chicago, Illinois 60635 

IF YOUR FIRST CB ISN'T A COBRA 
YOUR, SECOND ONE WILL BE. 

COBRA 29 

OFF 011, 
VOLUME SQUELCH 

RF GAIN DELTA TUF 
, 

CIRCLE 3 ON FREE INFORMATION CARD 

www.americanradiohistory.com

www.americanradiohistory.com



