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ELECTRONICS, INC 

HOME OFFICE- INDIANA: 
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PITTSBURGH, PA 15202 
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ei =Fast 8 hr. Service! 

Come and see us. PTS Branches are all company owned -No Franchises -we care for 
our customers. For a TUNER PART or COMPLETE TUNER REBUILT, come to us, we 

will take care of your tuner problems like no one else can. WE'RE PROFESSIONALS - 
18 years experience made us what we are! 

LET US TAKE CARE OF YOUR TUNER PROBLEMS.. 

PTS will repair any Tuner - no matter how old or new, 
give you the Fastest Service available -8 hours -in and 
out the same day. Overnight transit to one of our stra- 
tegically located plants, and the BEST QUALITY - you 
and your customers are satisfied! 

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

Color Black & White Transistor 
Tubes Varactor Detent UHF 

All Makes 

VHF or UHF $10.95 
UV -Comb. $17.95 

Major parts and shipping 
charged at cost. 

(Dealer net!) 

PTS ELECTRONICS, INC. is recommended by more TV manufacturers and 
overhauls more tuners than all other tuner services combined! 

AND STILL TRYING HARDER! 
Circle I on reader service card 

(NOT A FRANCHISE COMPANY) 
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Jim is one of the busiest antenna installers in Pennsylvania. 
He does work for 17 major appliance dealers. But the bulk 
of his antenna sales come from his own advertising, yellow page 
listings and word -of -mouth recommendations from 
satisfied customers. JERROLD 

a GENERAL INSTRUMENT cc:mpany 
Jim doesn't try to be the cheapest - only the best. 
He stresses quality of workmanship plus quality of materials. 
With this philosophy and a lot of hard work, Action Sales has doubled 
sales volume each of the four years since Jim started the business. 

"My reputation means everything to me," says Jim. "That's why 
I'm so delighted with the performance and durability of the Jerrold 
Super VU- Finder line. My customers aren't much interested in 
the technical specifications. But, they do want excellent color 
quality without interference and no problems from their antenna. 
And that's what Super VU- Finder delivers." 

For more information on the Super VU- Finder line, 
contact your local Jerrold Distrubutor or ... 

JERROLD ELECTRONICS CORPORATION 
Distributor Sales Division 
P.O. Box 350 
200 Witmer Road, Horsham, Pa. 19044 

THE JERROLD 

SUPER 

VU-FINDER 
IS THE FINEST 

ANTENNA 
it 

EVER BUILT! i/I. 
SAYS JIM WELLENER 

ACTION SALES 
FEASTERVILLE, PA. 

©1974 Jerrold Electronics, Inc. 
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Introdudnc 

aTVset only a 
TV technician 

could love. 
Ultra- portable CK3000 Test Jig. 
Under 25 lbs. -easy to tote from job to job. 
The handle's not just for show! 

Ready to use. Fully pre- tested. 
A complete unit including 13V in -line 
slotted -mask CRT with x -ray 
inhibiting glass. 

Accessories included: 
Two 70° adapters; two 
90° extensions; six 
yoke -programmer 
plugs; audio leads; 
four convergence 
ballast plugs; Set -Up 
and Instruction 
Manuals. 

The big book. CK3000 
Set -Up Manual lists 
over 7000 models, 49 
brands. And we're 
constantly updating 
it. Just mail the 
registration card. 

Adapters. You can 
buy kits for the seven 
most popular brands 
and discrete adapters for 
42 more. Many old adapters 
can be used, too -don't throw 
them away! 

30kV and more. A must for today's 
sets. Anode meter's big 50µA 
movement makes it easy to monitor 
voltages to 35kV-more than in any 

TV set you'll meet. 

Patented yoke 
programmers let you 
match CK3000's yoke 
to six different 
deflection outputs. 
Three for tube and 
hybrid, two for 
transistor sweep, one 
for SCR sweep. 

Dual focus connec- 
tions. Built -inalternate 
focus supply for 
testing both 4.5kV 
and the new Black - 

Matrix 7.1 kV. 

See the CK3000 Test Jig at your Sylvania distributor's now! 

073 SYLVANIA 
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Radio-Electronics® 
THE MAGAZINE FOR NEW IDEAS IN ELECTRONICS 

More than 65 years of electronics publishing JUNE 1975 Vol. 46 No. 6 
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HI -FI 

40 How R -E Tests Hi -Fi Gear 
Radio -Electronics is going to test hi -fi gear. Here's the 
story on how it is going to be done. by Len Feldman 

46 How CD -4 Phono Cartridges Work 
Inside those new CD -4 cartridges. See how they work. 
by Robert F. Scott 

BUILD ONE 
OF THESE 

29 Add -On 4- Channel Digital Scope Memory 
Turns any scope into a storage scope. Costs about $125 
to build. by Chris Titus 

44 Build Your Own Reading Computer 
Discover how a computer identifies written letters. 
by Joseph Braunbeck 

TEST 
EQUIPMENT 

51 All About Oscilloscopes 
First of four parts. How scopes work and how to use 
them efficiently. by Charles Gilmore 

79 Equipment Report 
Weston Model 670 VOM. 

90 Equipment Report 
Heath IG -1271 function generator kit. 

92 Equipment Report 
Archerkit model 28 -3986 VOM. 

GENERAL 
ELECTRONICS 

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

33 Videodiscs -Today and Tomorrow 
Preview the systems now -you'll be able to buy them 
soon. by Bob Gerson 

SOLID -STATE 
ELECTRONICS 

58 State -Of -Solid State 
News on the latest developments in solid -state devices. 
by Karl Savon 

60 R -E's Replacement Transistor Directory 
Part XXVII: More listings in our growing directory. Japa- 
nese types are listed this month. compiled by Elizabeth 
and Robert F. Scott 

TELEVISION 24 Equipment Report 
Jerrold TRC -12 TV add -on remote control. 

26 Equipment Report 
Wahl Thermal Spot heat gun. 

63 Service Clinic 
Part Il: HEW circuits; solid -state circuits. by 

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

Jack Darr 
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CD -4 PHONO CARTRIDGES are corn ,licated. 
To see how they work turn to page X45. 

Hugo Gernsback (1884 -1967) founclei 
M. Harvey Gernsback 

editor -in -chief and publisher 
Larry Steckler, CET, editor 
Robert F. Scott, W2PWG, CET, 
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Cover photo courtesy Walter Herstatt 
Cover design by Louis G. Rubsamen IF 
Radio Electronics is a member of 
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indexed in Applied Science & - 
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Guide to Periodical Literature. 

Radio -Electronics, Published monthly by Gems- 
back Publications, Inc., 200 Park Averue South, 
New York, NY 10003. Phone: 212- 777 -64[0. Sec- 
ond -class postage paid at New York, ,Y and 
additional mailing offices. One -year subs:ription 
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Publications, Inc. All rights reserved. Printed 
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A stamped self- addressed envelope rm st ac- 
company all submitted manuscripts and, or art- 
work or photographs if their return is iesired 
should they be rejected. We disclaim ny re- 
sponsibility for the loss or damage of men. scripts 
and /or artwork or photographs while i our 
possession or otherwise. 

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

Videodisc battle 

The war of the videodiscs 
has gone public - with a 

potential prize of hundreds 
of millions of dollars to the 
winner. The battle is between 
the proponents of the laser - 
optical scanned system (Phil- 
ips and MCA Inc.) and the 
capacitance system. Both 
were recently demonstrated 
to the press and the battle - 
lines drawn. 

The Philips /MCA system 
is the result of a compatibility 
agreement between two com- 
panies which had been work- 
ing along virtually identical 
lines simultaneously and in- 
dependently. The collabora- 
tion of the two firms has 
resulted in specifications for 
that which can be played by 
attachments developed by 
either firm. The Philips discs 
are rigid, the MCA discs flex- 
ible, but the recently demon- 
strated Philips -built player 
can accommodate them both. 
MCA, the parent company of 
Universal Pictures, has de- 
veloped mastering and repli- 
cation equipment and plans 
to offer a huge library of fea- 
ture films, instructional and 
cultural programs. 

Magnavox, now a subsid- 
iary of North American Phil- 
lips, announced it would 
produce and sell the Philips/ 
MCA player in the U.S., with 
regional test -marketing to 
begin in fall 1976, expanding 
to nationwide distribution by 
the end of 1977. The player 
is targeted at $500 list price, 
disc programs at two to ten 
dollars each. 

The Philips /MCA propon- 
ents are emphasizing the 
characteristics of the optical 
systems with which the ca- 
pacitance system can't com- 
pete: Stop- action, infinitely 
variable slow motion, forward 
or reverse. At the push of a 

button a digital readout is 
super- imposed on the TV 
screen so that any individual 
frame of the 54,000 frames 
on a 30- minute disc may be 
selected at will. Also stressed 
is the fact that the laser read- 

out system brings no stylus 
into contact with the record, 
thereby eliminating record 
wear as well as the need to 
replace a stylus. 

RCA, too, is emphasizing 
the unique advantages of its 
system. It can be built almost 
entirely from off -the -shelf 
parts, to sell at around $400. 
It requires no such esoteric 
special parts as lasers or 
servos, which RCA people 
imply will lift the actual price 
of the optical player well 
above the $500 price class. 
The capacitance disc spins 
along at a relatively lazy 450 
rpm, as compared with the 
1,800 of the optical system. 

RCA concedes its system 
can't provide slow or stop 
motion or reverse, but doesn't 
believe these features are 
needed on a consumer de- 
vice. It says its discs have 
been played 500 hours be- 
fore signs of signal degrada- 
tion and that the easily 
replaceable snap -in sapphire 
stylus cartridge will last for 
300 to 500 hours. Both RCA 
and the Philips /MCA sys- 
tems can provide 30 minutes 
of recorded material on one 
side of a 12 -inch disc. RCA 
is building 75 prototype play- 
ers this year for field- testing 
next year, and its marketing 
targets dates are about the 
same as Magnavox's. 

The proponents of both 
systems are making their 
major efforts now in the 
hope of persuading other 
television set manufacturers 
to adopt their systems. If the 
videodisc is truly the next 
major home electronic pro- 
duct, with a potential greater 
than any product since color 
TV - as the proponents be- 
lieve it is - the stakes are 
high indeed. And nobody 
wants to see the battle of the 
standards fought out in the 
marketplace by two in- 
compatible systems. 

Meanwhile, in Germany, 
the long- delayed TeD video- 
disc system was finally put 
on the market by Telefunken. 
The TeD system uses a flex- 
ible eight -inch disc, giving 10 
minutes playing time. The 
disc is read out by a "pres- 

sure stylus" which translates 
hills and dales on the disc 
to voltages. Most American 
manufacturers feel TeD's 
playing time is too short for 
serious consideration. The 
single -play player is priced in 
Germany at $650, programs 
at about $4.30 to $11. 

For the complete home 
video player story see Bob 
Gerson's article elsewhere in 
this issue. 

Rural TV 

About a million American 
homes are beyond range of 
acceptable TV pictures and 
6 million receive fewer than 
three channels. The Presi- 
dent's Office of Telecommuni- 
cations Policy has been con- 
cerned with ways to bring 
multi -channel service to those 
areas which are too remote 
or low in population to make 
such service profitable, and 
commissioned the Denver Re- 
search Institute to look into 
the situation. OTP's report, 
based on DRI's findings, says 
a combination of cable TV 
and low -power translator sta- 
tions would be able to reach 
all except 150,000 American 
households in the short run, 
but doesn't rule out direct 
satellite reception over the 
long term. The report sug- 
gests that cable systems 
should serve villages, trans- 
lators rural areas, both types 
of facilities sharing the same 
signal reception and process- 
ing facilities, as well as main- 
tenance crews and offices. 
To bring three -channel recep- 
tion to the entire country, 
OTP estimates it would cost 
between $272 and $336 mil- 
lion, presumably to be sup- 
ported both through taxes 
and private cable services. 

More X -Ray recalls 

Following on the heels of 
a government- ordered recall 
of some 400,000 sets made 
by Matsushita for Panasonic, 
W. T. Grant and J. C. Penney, 

new recall programs have 
been started for some 19,200 
sets sold by Panasonic, 
Quasar and Toshiba. In all 
cases, the sets have been 
found capable of emitting 
radiation in excess of the 
permitted amount in certain 
cases of component failure. 
There is no reason to believe 
any of them is currently radi- 
ating beyond the government - 
prescribed limit. 

Reports of the recalls in 
the news media tend to stress 
that a set is "leaking radia- 
tion" or "could cause dan- 
gerous radiation." In none of 
the cases has there actually 
been potential for dangerous 
radiation, even with com- 
ponent failure. In each case, 
though, under certain con- 
ditions the set might exceed 
the extremely conservative 
limits set by law. 

In Panasonic's massive re- 
call, the company is sending 
repair teams to five market 
areas at a time, where they 
service sets for about a week 
before moving on to other 
areas. Owners of the defec- 
tive sets are notified to bring 
them in for modification or 
to call for home service. Un- 
der the Radiation Control Act, 
all names of TV set pur- 
chasers must be filed against 
the possibility of such recalls. 

Solid -state sweep 

The results for 1974 are in, 
and all- solid -state circuitry 
accounted for 72.6% of all 
color TV sets produced or 
imported, up from 51.1% in 
1973. Of black- and -white sets, 
39.1% were all- solid- state, 
as opposed to 20.3% the 
year before. The most pop- 
ular color screen size was 
19 inches, taking over from 
the 25, while in black -and- 
white, the best -seller was 
the 12- incher. Some 15% of 
color sets and 68% of mono- 
chrome were imported. 

by DAVID LACHENBRUCH 
CONTRIBUTING EDITOR 
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Look for the PTC 
Semiconductor Mart 
at your Mallory Distributor's. 

..w""a" 
0# 61111_ á , 

il® , °' 
lox 41 l" I1211 

- 

THE SEMICONDUCTOR MART. Here's the quick, easy 
way to get the replacements you need. It's the best assortment 
of the hottest semiconductors around. Transistors, diodes, multiple 
diode packages. zener diodes and integrated circuits included. 

THE FAMOUS MALLOBINR WAREHOUSE. 
With the semiconductors most needed by service technicians. 

FREE copies of the very latest cross- n-ferenced 
Semiconductor Product Guide. 

Clear, concise product data on the packages makes your choice easy. And 
Mallory quality, versatility, and dependability make every choice a good cane. 

You know what you need. 
Now you know where to find it. 
MALLORY 

MALLORY DISTRIBUTOR PRODUCTS COMPANY 
a division of P. R. MALLORY & CO. INC. 
Box 1284, Indianapolis. Indiana 46206: Telephone: 317- 856 -3731 

Batteries Capacitors Controls Security Products DURATAPE" Resistors Semiconductors SONALERT" Switches Timing Devices and Motors 

MALLOBIN" is a registered trademark of P. R Mallory & Co. Inc. 

Circle 3 on reader service card 
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new e timely 

Frequency calibration service 
cuts labor, increases accuracy 

The National Bureau of Standards 
(NBS) has developed a new service 
and hardware that uses automatically 
controlled oscillator signals from the 
major television networks for fast, ac- 
curate, and NBS -traceable oscillator 
callibration. Accuracy of a few parts in 

10" within minutes, the Bureau says, 
represents a quantum jump in low -cost 
frequency measurement. Calibration 
with low- frequency radio broadcasts can 
match this accuracy only after a day 
or more of averaging. Further, the sys- 
tem is directly traceable to the NBS 
standard clock. 

-with the precise offset data from 
NBS -can make frequency calibrations 
that are directly traceable to NBS. 

Two basic types of instruments have 
been developed. Differing in accuracy, 
complexity and cost, each offers a non - 
labor- intensive calibration method. 

The simplest circuit - the color -bar 
generator - produces a "rainbow" bar 
on any standard color TV. It has been 
constructed for about $25 in parts and 
will be accurate to one part in 109 in 
about five minutes. Signals of the oscil- 
lator to be calibrated are inserted either 
through the antenna or the set's color 
circuits. The beat of the oscillator with 
the network signal forms a vertical bar, 

THE NBS COLOR BAR COMPARATOR reaches an accuracy on one part in 109 in about five 
minutes and can be built for $25. 

To encourage use of the system, NBS 
will offer complete circuit and hardware 
details for two basic types of instru- 
ments to interested individuals and 
manufacturers. The technique is based 
on the fact that he ABC, CBS and NBC 
networks all use rubidium -controlled 
oscillators to form the color -burst sig- 
nals required for color TV. NBS moni- 
tors these signals, compares them with 
the NBS atomic frequency standard, and 
publishes the average fractional fre- 
quency offset in the NBS Time & Fre- 
quency Services Bulletin. Thus, anyone 
with a color TV set has access to a 

number of atomic oscillator signals and 

which changes colors at a rate corres- 
ponding to the frequency difference be- 
tween the oscillator being calibrated 
and the network rubidium. 

To use the color bar system, the user 
times the color changes with a stop 
watch. The oscillator is calibrated by 
adjusting its frequency until the time 
for a color change to occur corresponds 
to the data from the NBS bulletin. 

For users who require higher ac- 
curacies, a second version, the 358 
Frequency Measurement Computer 
(FMC) has been designed. It automatic- 
ally computes and displays the calibra- 
tions on the TV screen, showing num- 

bers that represent the frequency offset 
between the oscillator being calibrated 
and the color subcarrier. By referring to 
the netwok data published by NBS, the 
user can calibrate his oscillator to 
better than one part in 10" in less than 
five minutes. 

It is estimated that the FMC unit can be 
manufactured and marketed for $1,500 
to $2,000, including the color TV set. 
NBS has applied for patents on both 
circuits and is encouraging discussions 
regarding manufacturing rights. 

ANTENNA TEST IN 
ANECHOIC CHAMBER 

ANTENNA for the RCA Satcom satellite is 
being tested in the chamber to assure ab- 
sorption of any extraneous radio energy that 
might otherwise interfere with the test. Sat - 
corn will be launched in late 1975, and will 
cover the contiguous United States, Alaska 
and Hawaii. 

World's largest IC is sensor 
of 525 -line TV camera 

A new type of television camera, 
demonstrated by RCA, uses as its image 
sensor a charge -coupled silicon imag- 
ing device instead of a camera tube. 
The device is a flat pack that measures 
1 in. X 11/2 in., containing 163,840 
separate storage sites. About half of 
the surface of the device is the imag- 
ing area (12.2 mm diagonal). The rest 
is used for storage and for outputting 
the television signal. 

The SID51232, as it is called, is the 
largest integrated circuit ever produced 
-100 times greater in area than the 
standard IC. It consists of 512 rows of 
320 light- sensitive electrodes, positioned 
above the surface of a wafer of P -type 

(continued on page 12) 
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"V" is for Vaco. And value, too. A good sign in times 
like these. 

But that's the Vaco way. From Screw Holding and 
Magnetic Drivers to a complete line of electronic pliers. 
Even a complete line of electrical testers. They're quality 
tools to solve your problems. Professionally. And they're 
all unconditionally guaranteed. 

You'll find these and all the other fine Vaco tools, along 
with problem solving aids, in our new free "Answer 
Book ". From your tool distributor. Or write direct: 

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

And remember the sign of the "V ". Value ... variety .. . 

Vaco! 

Circle 4 on reader service card 
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Youget the same 
25" hobby -kit color 

NA TVfrom three 
different schools. 

You get 
this designed- 

for- learning 
25"colorTYonly 

with NR! training. 
www.americanradiohistory.com
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No other home -study school gives you a TV 
like the one you build with NRI's Master 
Course in Color TV /Audio servicing. 
Some schools give you three or four plug -in 
sub -assemblies off the production line to 
put together a commercial set. Others give 
you a hobby -kit bought from outside 
sources. And because neither type was 
originally designed to train people for 
TV servicing, lessons and experiments must 
be "retro- fitted" to the set as it comes. 

That's why we went to the trouble to 
engineer our own, exclusive solid -state TV. 
It's the only way a student can (1) 
get the feel of typical commercial 
circuitry, (2) learn bench tech- 
niques while building a com- 
plete set from the "ground" up, 
(3) perform over 25 "in -set" 

1- experiments during construc- 
tion, and (4) end up with a 25" 
diagonal solid -state color TV 
with console cabinet and all 
the modern features you'll 
find on sets you'll service. 
Nobody else can give you this 
combination of advantages be- 
cause nobody else invested the 
time and money to design a set 
with learning in mind. 

More know-how 
per dollar 

That's what it all boils down to, the quality of training 
you get for the money you spend. In our 60 -year history, 
more than a million students have come to NRI and 
we're fully approved for career study under the 13.I. Bill. 
We must be teaching something right. 

Some of those "right" things are bite -size less ins to 
ease understanding and speed learning ... personal 
grading of all tests, with comments or explanaticcis where 
needed ... a full -time staff of engineer /instructors to 
help if you need it ... plenty of "real- life" ki's and 
experiments to give you hands -on training ... and fully 
professional programs oriented to full- or part -time 
career needs. 

NRI passes the savings 
on to you 

You don't pay a big premium to get this unique TV as 
part of your training, because NRI engineering eliminates 
the cost of buying from an outside source. And we pay no 
saleman's commission. We enroll students by mail only. 
We pass the savings along to you in the form of low 
tuition fees, extras like a cabinet for the TV, a solid -state 
radio you learn on as you build, and actual instrument 
kits for servicing TVs ... triggered sweep oscilloscope, 
integrated circuit TV pattern generator, and 31 /a digit 
digital multimeter. You can pay hundreds of dollars 
more for a similar course and not get a nickel's worth 
more in training and equipment. 

Widest choice of 
career opportunities 

NRI offers not one, but five excellent TV /Audit 
servicing courses so you can tailor your training 3 your 
budget. Or, you can study other opportunity fielc like 
Computer Electronics, Communications, Aircratt or 
Marine Electronics, Mobile Radio, and more. Free 
catalog describes them all, showing lesson plans, 
equipment and kits, and career opportunities. There's 
no obligation and no salesman will ever call, so s.:nd for 
your copy today. See for yourself why NRI expelience, 
selection, and exclusives give you something no <'ther 
school can. 

If card is missing, write to: 

RINRI SCHOOLS 
rj McGraw -Hill Continuing Education Center 

3939 Wisconsin Avenue, 

tin 
Washington, D.C. 20016 
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new Gm timely (continued from page 6) 

THE CHARGE -COUPLED IMAGE SENSOR of the new solid -state television camera is the 
largest and highest resolution device of its kind yet made. Production in sample quantities 
is scheduled for the second quarter of 1975. 

silicon and separated from it by an 
insulating silicon dioxide layer. 

In the silicon imaging device of the 
new television camera, the scene being 
photographed is focused on the imaging 
area. Each element develops a charge 
corresponding to the amount of light 
falling on it. 

The camera using the new sensor 
is designed to produce standard broad- 
cast signals, with 3 -MHz bandwidth 
and the regular 2 -to -1 interlace. It 
weighs 2.5 pounds, is 33/4 inches high, 
41/2 inches wide at its widest point and, 
including the lens, 73/4 inches long. It 
is available in two options, the higher - 
priced one at about $3800 (of which 
$2300 is for the silicon imaging device). 

Newest digital voltmeter 
gives readings by voice 

A recenity developed digital voltmeter 
reads out the voltages in a loud, clear 
voice. Billed by its manufacturer - 
Master Specialties Co. of Costa Mesa, 
CA -as a boon to blind engineers, it 
can be equally valuable to technicians 
who sometimes find it hard to hold the 
prods on the right points while twisting 
half -way round to read the meter. 

The voltmeter's readout system uses 
whole words, digitized and stored in 

read -only memories. By storing whole 
words instead of synthesizing them from 
individual phonemes, the voice output 
is natural sounding with all the qualities 
of a genuine human voice. 

The regular model is supplied with 
the numbers zero to nine, but additional 
words (such as "plus" or "minus ", or 
"point ") can be added if specified by 
the purchaser. 

Plasma panel is used in new 
flat- screen video transmitter 

A commercially available plasma 
panel display has been modified by Bell 
Labs scientists to make an experimental 
flat- screen video system that transmits 
handwriting, reproduces pictures and 
can be used to communicate directly 
with a computer. 

Plasma panels are made up of thou- 
sands of tiny neon -gas cells arranged 
in vertical and horizontal rows. Apply- 
ing voltages to the correct terminals 
can cause any one or all of them to 
glow. 

Two panels may be connected by 
telephone lines, and when one panel is 
written on with a "light pen," the writ- 
ing is reproduced on the other panel. 
A novel feature of this video transmitter 
is that gray tones may be produced by 

FLAT PLASMA SCREEN VIDEO DEVICE 
demonstrated by developers Eugene Sam - 
piere and Peter Ngo, can not only transmit 
handwriting, but other forms of graphic dis- 
play, and enables the user to "talk to the 
computer." 

varying the density of the cells turned 
on or off in a given area of the flat - 
screen plasma panel. 

THESE MODERNISTIC CANISTERS will 
house seven bi- directional transmitter and 
receiver systems, plus a standby, together 
with antennas and interconnecting equip- 
ment. 
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Radio Shock® "Range Busters" 
SSB /AM CB at its Best! 

You can't beat the extra power and extra reliability of SSB when you're 
using CB 2 -way radio. And if you're in a heavy -CB -usage area, SSB really 
multiples the chance of getting through. It's added insurance when you 
need it. You can get immediate delivery on both these great Realis lc 
SSB sets. There's only one place you can find them ... Radio Shack' 

EAL/S2'7G SSB + A AS 

cLArkir,ea 
soe«H 

Itamem 

[ 

32995 
FREE New 1975 
Radio Shack Catalog 

OVER 2000 PRODUCTS 
EXCLUSIVES ON EVERY PAGE 

BEAUTIFUL FULL COLOR 
Stereo Quadraphonic Phonographs 
TV Antennas Radios Citizens Band 

Kits Recorders Tape Tools 
Auto Tune -Up Electronic Parts 

Test Instruments More! 

164 pages of the finest in 
home and hobby electronics. 
Respected brand names like 
Realistic, Micronta, Archer, 
Science Fair - and they're 
available only at Radio 
Shack stores and dealers 
nationwide! See what's really 
new in electronics by getting 
this catalog now. 

SEND FOR YOURS TODAY! 
FILL OUT COUPON BELOW 

1975 Mail to Radio Shack, P. 0. Box 1052, 
Catalog Ft. Worth, Texas 76101. (Please print.) 

526 

Name Apt. No 

Street 

City 

i State 

L _ 
ZIP 

vimo 

BASE /MOBILE TRC -46 
The one with everything! 12 -watts P.E.P. output, combired with 
Range -Boost circuit, for the ultimate in power. Total 69- ;hannel 
capability -46 on SSB, 23 on AM -and you get crisp, cl _ar per- 
formance on them all. A "clarifier" to shift both the transm tter and 
receiver for Net operation. A PA switch that lets you use the set 
as a public address amplifier and still receive incoming . B calls. 
Even an extra, remote volume control on the mike -a real con- 
venience for mobile use. With all crystals, mobile mounting _racket, 
AC and DC power cables. U.L. listed. FCC Type Accepted. t21 -146 

TRC -47 - OUR FINEST MOBILE 
TRANSCEIVER 
AmminwRip 

Linear sideband circuitry gets through when AM won't-and the 
dual conversion receiver captures the faintest signals. 12 -watts 
P.E.P. output, 69 channel capability, clarifier and RF gain c_Introls, 
superb specs. With all crystals, mobile mounting bracket, power 
cables. FCC Type Accepted. #21 -147. 2499s 

um= 
fritii:1-742- ftaduo ShaME 

BankAmericard at 
participating stores 

A TANDY CORPORATION COMPANY 

OVER 3000 STORES 50 STATES 7 COUNT7IIES 
Retail prices may vary at individual stores. 

_J 

Circle 5 on reculer service card 
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The Quadiophile's 
Features and specs, like 

money, aren't everything, but they can 
help a lot. Take a look at the compari- 
son chart on the opposite page. You 
will find there many reasons why Sansui 
4- channel technology is superior and 
why every Sansui 4- channel receiver is 

the best buy in its category . Of course, 
only a demonstration can really show 
you Sansui's ingenuity and what the 
famous Sansui sense of sound can do 
for you and your musical enjoyment. 
Only a Sansui 4- channel receiver with 
vario- matrix' can give you outstanding 
4- channel separation, a clear sense of 
location and full musicality. 

A Sansui 4- channel receiver 
can synthesize any of your favorite 
stereo records or tapes into fascinating 
quadraphonic sound. And they also 
contain the Sansui universal decoding 
system which permits decoding from 
any 4- channel source, including SQ 
and CD -4. Of course, the best way is to 
listen to 4- channel from 4- channel rec- 
ords or QS broadcasts. 

Look carefully at the chart on 
the opposite page and then go to your 
nearest Sansui franchised dealer and 
listen to a demonstration. Prove to your- 
self what Sansui can do for you Or write 
today for the brochure "What you 
should know about 4- Channel Sound." 

' vario- matrix is the only 4- channel technology 
which offers highest interchannel separation, full 
frequency response, wide dynamic range, low 
distortion. 

sansui_. 
SANSUI ELECTRONICS CORP. 
Woodside, New York 11377 
Gardena, California 90247 
SANSUI ELECTRIC CO. LTD. Tokyo, Japan 
SANSUI AUDIO EUROPE S.A. Antwerp, Belgium 
ELECTRONIC DISTRIBUTORS (Canada) B.C. 

The Bonsai QRX»3000 

agga 

The Sansui QPX-3500 

The Sarum QRX» 6001 

I 

i Y . ., . .. M 9 I. *4 ,.... 1... r 

A Chesamn 
! 61gn6. 

The Sansui QRX'7001 

- L ..i 
.. ' .. u * Y i-1 

Circle 6 on reader service card 
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j 1 , 1 

Power Range: 9-15 Watts 
MANUFACTURER 
MODEL 

SANSUI 
QRX- 3000 

Asher 
334 

Kenwood 
KR-6340 

Pioneer 
QX-646 

Sony 
SAR -4750 

Technics 
SA -30X 

GS 
DECODING ING 

Bulit-h 
VARIO- MATRIX 

Simple 
RM 

Simple 
RM 

Adjust- 
able RU 

Simple 
SQ 

SQ 
DECODING 

Built -h 
VARIO- MATRIX 

Simple 
SQ 

Simple 
SQ 

Full logic 
SQ 

SYNTHESIZING 
SURRDUND 

Built -in 
VARIO- MATRIX 

SYNTHESIZING 
HALL AMBIENCE 

Built -in 
VARIO- MATRIX 

Simple 
Matibc 

Built -n Adaptor Built -In CD-4 
DEMODULATING 

Adaptor Built -in Adaptor 

ower Range: 16 -24 Watts 
MANUFACTURER 
MODEL 

QS 
DECODING 

SANSUI 
QRX- 3500 

Fisher 
534 

Harman Kardon 
800 

Simple 
RM 

Marantz 
4240 

Adjustable 
RM 

pioneer 
QX -747 

Sony 
SQR -ó73I 

Built-In 
VARIO- MATRIX 

Simple 
RM 

SC 
DECODING 

Built -h 
VARIO- MATRIX 

Full Logic 
SQ 

Simple 
SQ 

Simple 
SQ 

Full JOSPC 
SA 

SYNTI- ESIZING 
SURROUND 

Built -in 
VARIO-MATRI X 

- 
Simple 
Mate 
Mat* r 

SYNTI- ESIZNG 
HALL- AMBIENCE 

Butt -In 
VARIO- MATRIX 

Mat* 

Built -in CD-4 
DEMODULATING 

Adaptor Built -In Built -in Adaptor 

Power Range: 25 -34 Watts 
MANU FACTURER 
MODEL 

DDEECODING 

SQ 
DECODING 

SYNTHESIZING 
SURROUND 

SANSUI 
QRX-6001 

Built -in 
VARIO- MATRIX 

SYNTHESIZING 
HALL- AMBIENCE 

CD-4 
DEMODULATING 

Built-in 
VARIO- MATRIX 

Built-in 
VARIO-MATRIX 

Built-In 
VARIO- MATRIX 

Built -in 

Harmon Kardon Kenwood 
900+ KR-8340 

Sim 

RM jr 
Simple 
SG 

Simple 
SQ 

Marantz 
4270 

Adjustable 
RM 

Sony 
SQR -8750 

Full 
SQ 

Built-in Adaptor 

TectoiCs 
850C 

Simpe 
RM 

Sit1Ma mple 

Adaptor 

Sim m 

Built-in 

Power Range: 35-45 Watts 
MANU= ACTURER 
MODEL 

QS 
DECODING 

SQ 
DECODING 

SANSUI 
QRX-7001 

Built -in 
VARIO- MATRIX 

Fisher 
634 

Kenwood 
KR -8840 

Simple 
RM 

Marantz Pioneer 
4300 QX949 

Adjustable Simple 

Built -in 
VARIO- MATRIX 

Full 
SG 

Full Logic 
SG 

Simple 
SG 

SYNTHESIZING 
SURROJND 

Bu lt-In 
VARIO- MATRIX 

SYNTHESIZING 
HALL- AMBIENCE 

Built -in 
VARIO- MATRIX 

CD-4 
DEMODULATING 

Built -in 

Simple 

Built -h Buht -h Adaptor Built -in 

yivania 
Ra-3747 

Simple 
SQ 

Adaç-or 

tm 
QS - Sansui Electric Co . Ltd 
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letters 
MARK -8 AND TVT 

-_ _-EIECTROI+ICS 

..,.w YOU FOR TWO OF TME 

T 

INTE*EStIMG A*NO S SuCCE- 
FROJECTS I'UK EVER EUIIT 

. E , CONES TK (KT a wKO 
-a. TK OCTAL QvROnRO a 

= I if-LAY MAKE PROaR/w1MG IllCM 
E-> fER A LEAKS* art IS 
cn 

O . L..IIEEtpsv 
RT .E MI WO 
yEAEllüii. Eu .01000 

Thanks for the photos Mr. Hartley 
-Editor 

WANT'S TO TRADE 
I've been looking forward to every 

issue of Radio-Electronics for many 
years. As a serious electronics experi- 
menter, I am especially interested in 
your more complex projects, e.g. the TV 
Typewriter and the Mark -8 minicom- 
puter. These projects are, however, far 
too complicated if I cannot get the PC's 
or in some cases, very special parts. 

So far I didn't even try to order those 
parts for PC's by mail as correspondence 
across the ocean does take its time and 
as postage rates are complicated or 
even changed without my knowledge. 
Also, getting a money order every time 
is tiring and mailing it isn't too secure 
these days. 

So my question is: is there any way 
to make an arrangement with you (I'm 
not too sure about that myself!) or per- 
haps with some reader of yours? I would, 
of course, readily agree to help my 
"partners" in case they should need 
some help with European parts or tech- 
nical publications, etc. 

If this shouldn't be possible; do you 
know if there is a uniform practice with 
a kit manufacturing people as far as 
mailing to Europe is concerned? 

Many thanks in advance for your reply 
to a problem which I think many readers 
here in Europe have. 
ROBERT BRINER 
Feldeggstr. 82 
CH -8008 Zurich 
Switzerland 

Sorry Bob, but there is no standard 
policy. You'll have to write and ask. But 
perhaps one of our U.S. readers would 
like to work something out with you - 
OK men, it you're interested, why don't 
you drop Bob a line ? -Editor 

TVT PARTS 
I've been building the TV Typewriter 

described in Radio -Electronics and I've 
been following the letters that have 
been published in Radio -Electronics 
concerning where to buy Signetics IC's, 
both MOS and TTL. I recently found a 

(continued on page 22) 

RCA's versatile WO-535A... 
DC tolOMHz response for only $349.' 

1.Operates in either triggered 
or recurrent sweep mode. 

2. Vertical sensitivity of 
5.9 mV p-p /cm (15 mV /in). 

3. Simplified calibration for 
p-p voltage measurements. 

4. All solid state. 
5. DC /AC input. 
6. Preset TV, "V" and "H" fre- 

quencies for instant 
lock -in. 

7. Flat -face 5 -inch CRT. 
8. Illuminated graph screen cal- 

ibrated directly in volts. 
9. Regulated power supply prevents 

trace bounce; excellent stability. 

10. Return -trace blanking. 

11. Terminals for direct connec- 
tion to the CRT. 

12. Camera mounting studs. 
13. Phase control for sweep 

alignment. 
14. Includes WG -400A 

shielded Direct/Low- 
Capacitance Probe and 
Cable. 

'Optional price including probe 

For complete information and 
fast delivery on the versatile 
WO -535A, Dual Mode Os- 
cilloscope, contact any one of 
the more than 1,000 RCA Dis- 
tributors worldwide. Or write: 
RCA Electronic Instruments 
Headquarters, Harrison, N.J. 
07029. 

ROIl 
Specialists demand the best tools of their trade 

Electronic 
Instruments 

Circle 7 an reader .Aer ire curd 
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Beit. best. best buys. 

Fact: the lowest cost way to improve your whole high fidelity sy 3tem is 
simply to upgrade the source of sound -the cartridge! If you're on, a tem- 
porary austerity program, the Shure M44E can make a significant dilerence 
in sound over the cartridges supplied with many budget component systems. 
If your budget is a trifle more flexible, an M91 ED can bring you into I le area 
of high trackability (with performance second only to the V -15 Type II). And 
for those who can be satisfied with nothing less than state-of-the-art play- 
back perfection, Shure offers the widely acclaimed V -15 Type Ill, the: recog- 
nized number one cartridge in the industry, which, in truth, costs lEss than 
a single middle -of- the -road loudspeaker. To read about what a Sh .ire car- 
tridge could do for your system, write: 
Shure Brothers Inc. 
222 Hartrey Ave., Evanston, IL 60204 r 
In Canada: A. C. Simmonds & Sons Limited 

C 
Z 
m 

Manufacturers of high fidelity components, microphones, sound systems and related cir:uitry. 
Circle 8 on reader service card 17 
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CREI the only home -study 

college -level training 
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program which gives you 

in electronic circuit design 

Electronic circuit design- source of all new development 
in the application of electronics to new products and 
services. Without this skill, we would be unable to monitor 
the heartbeat of men in space. Without it, the computer 
revolution would never have occurred. And we would have 
yet to see our first TV show. Yet, only CREI teaches 
electronic circuit design at home. 

ELECTRONIC CIRCUIT DESIGN 
A key skill which paces our nation's progress in count- 
less fields -from pollution control to satellite tracking 
to modern medicine to exploring the ocean's depths. 
And beyond. A skill which you must have to move to 
the top in advanced electronics. 

CREI programs open up 
new worlds of opportunity for you. 

In addition to electronic circuit design, CREI provides 
you with a full advanced electronics education in any of 
thirteen fields of specialization you choose. Communica- 
tions, computers, space operations, television, nuclear 
power, industrial electronics -to mention just a few of 
the career fields for which CREI training is qualifying. 
With such preparation, you will have the background for a 
career which can take you to the frontiers of the nation's 
most exciting new developments. And around the world. 

This free book can change your life. 
Send for it. 
If you are a high -school graduate (or 
equivalent) and have previous training or 
experience in electronics, then you are 
qualified to enroll in a CREI program to 
move you ahead in advanced electronics. 

Send now for our full -color, eighty page book or 
careers in advanced electronics. In it, you will fi,cf full 
facts on the exciting kinds of work which CREI pr:- 
grams open up to you. And full facts on the comp s- 
hensive courses of instruction, the strong personal 
help, and the professional laboratory equipment ' rlich 
CREI makes available to you. All at a surprisingly 
low tuition cost. 

And when you have it, talk with your employer about it. 
Tell him you're considering enrolling with CREI. He'll 
undoubtedly be happy to know you are planning to 
increase your value to him. And he may offer to pay z 'I or 
part of your tuition cost. Hundreds of employers and 
government agencies do. Large and small. Including some 
of the giants in electronics. If they are willing to pay or 
CREI training for their employees, you know it must 
be good. 
Send for Advanced Electronics today. You'll be glad 
you did. 

CREI Dept. E -1406F 
3939 Wisconsin Avenue 
Washington, D.C. 20016 
Rush me your FREE book describing my opportu- 
nities in advanced electronics. I am a high school 
graduate. 

Name Age 

Address 

City State ZIP 

If you have previous training in electronics, check here 

Employed by 

Type of Present Work 

Veterans and servicemen, check here for G. I. Bill information 

CAPITOL 
RADIO 
ENGINEERING 
INSTITUTE 
WASHINGTON, D.C. 2001E 
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LETTERS 
(continued from page 16) 

source that stocks them besides Sig - 
netics. The company is in San Diego, 
California; Liberty Electronics, phone is 
714- 565 -9171. 

Thank you for your article, just re- 
turning the favor. 
J. MANNING 
Carlsbad, CA 

SEQUERRA TUNER 
As a state -of- the -art achievement, Mr. 

Sequerra's FM tuner probably is worth 
every penny. That is, of course, if the 
state -of- the -art of FM programming is 
totally disregarded. Here we have a 
beautiful black box into which we pour 
garbage. After passing through hundreds 
of components (all working at optimum 
from 93 adjustments), out comes the 
garbage, pure and undistorted but in a 
louder and more disturbing form. 

Because nothing has been done to 
rescue the FM spectrum from the fate 
that has befallen it, designing superior 
tuners has become simply an end in 
itself. Without more justification than 
this, the outcome can be self- defeating. 
Who will pay $2500 for a tuner which 
will bring in, with unrivaled clarity, that 
"vast wasteland" of junk which FM has 
taken over from TV and AM; news, ad- 
vertising, local announcements, adver- 
tising, commentary, advertising, talk 
shows, advertising and practically no 

decent music? 
If the engineers want to make some 

money and do the public a favor, let 
them design tuners that will exclude 
everything except music and thereby 
cure this national earache. 
CLEM PORTMAN 
San Clemente, CA 

I think there is too much emphasis on 
the quality of the tuner and not enough 
effort is going into improving the trans- 
mission end. The $2500 tuner is great, 
but my $200 tuner receives the same 
unlistenable jungle music as does the 
more expensive version. My equipment 
stands dormant until such time when 
the powers decide, once again, to put 
Mozart, Beethoven, etc., back on. 

Thank you. 
FRED HARTMAN 
Paterson, NJ 

MARK -8 MEMORY CHECK 
I have just completed building the 

Mark -8 and was thoroughly gratified 
with the results. Radio -Electronics is 
to be commended for its policy of 
providing satisfying projects for the more 
experienced experimenter as well as 
offering excellent projects for those 
who are beginning. 

One area not covered deeply in the 
instruction manual concerns the fact 
that, while relatively inexpensive, MOS 
memory chips do have a fair failure 
rate. To adequately check boards from 
1K to 4K by the random method sug- 

Patent Pending 

PLUG -IN 
WIRE 
BUILD 
TEST 
MODIFY 
without soldering 
for as little as 

Prices subject to change 

Made in USA 

Continental Specialties' QT 
(Quick Test) Sockets and Bus 
Strips expand breadboarding 
without shorts or burnt fingers. 
lust Snap /Lock together as 
many QTs as you need and test 
ICs, transistors, resistors, 
capacitors and more. Plug -in 
and connect with 1:22 AWG solid 
hook -up wire without soldering 
or patch cords. Ws are totally 
reusable. 10 different sizes. 
Order today off -the -shelf frqm 
CSC or local distributor. 
Charge: BAC, MC, AX. Write for 
free catalog. Free English /Metric 
Slide Rule with each order. 
Dealer inquiries invited. 

IC Capacity Unit 
Item in 14 pin Price 
No. DIPS (US only) 

QT -59S 8 $12.50 
QT -59B - 2.50 
QT -47S 6 10.00 
QT -47B - 2.25 
QT -35S 5 8.50 
QT -35B - 2.00 
QT-185 2 4.75 
QT -12S 1 3.75 
QT- 8S 1 3.25 
QT- 7S 1 3.00 

Add $1.50 shipping /handling. 
Foreign orders add 15 %. =0= CONTINENTAL SPECIALTIES CORPORATION 

Box 1942, New Haven, CT 06509. phone 203/624 -3103 
W. Coast Office: Box 7809, S. Francisco, CA 94119 415/383 -4207 

Canada: Available thru Len Finkler Ltd., Ontario 

Circle 9 on reader service card 

gested is so tedious that the check -out 
isn't likely to be thorough. But it is 
essential that it be thorough if the pro- 
grammer is to know that whatever prob- 
lems may be in his programs are not 
related to hardware failures. 

The following is a program that will 
dynamically check memory. It follows 
the same operating instructions outlined 
in the manual. If all of memory is okay, 
the program will run in a circle until 
halted. If a location is bad, the computer 
will halt on the first bad location found. 
High address of the failure location will 
be in memory location (octal) 045. Low 
address of the failure location will be 
in the Port 0 register. 

Location Data Explanation 

000 066 Load L with 046 
001 046 
002 056 Load H with 000 
003 000 
004 006 Load A with 046 
005 046 
006 370 Store A in memory 

location 
007 277 Compare A with memory 

location 
010 150 If -, halt & display error 

location 
011 023 
012 000 
013 121 Output A to Port 0 
014 305 Move H to A 
015 066 Load L with 45 
016 045 
017 056 Load H with 0 

020 000 
021 370 Store A in memory 
022 377 Halt 
023 060 Increment L 

024 004 Add 1 to A 
025 001 
026 100 If no carry, loop 
027 006 
030 000 
031 050 Increment H 

032 305 Move H to A 
033 074 Compare for octal 004 

(This represents dec- 
imal 1,025 and loca- 
tion 034 must be 
changed for larger 
memories.) 

034 004 
035 150 If =, go to program 

beginning 
036 000 
037 000 
040 006 Clear A 
041 000 
042 104 Loop 
043 006 
044 000 
045 000 Data storage word 

If a bad memory IC is found, it is 
suggested that it not be removed. Al- 
most surely the board will be ruined by 
the inexperienced person. Cut the leads 
of the malfunctioning IC close to the 
body of the IC after having soldered the 
back side of each one to the board. 
Then straighten them out and use them 
as supports and solder the new IC to 
them with a low wattage iron. 
JAMES E. BARHAM 
Arlington, VA 
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INSIDE the Altair Computer 

4 

1. Central Processing Unit (CPU) Board. 
This double -sided board is the heart of the 
Altair. It was designed around the powerful 
Intel 8080 microprocessor -a complete 
central processing unit on a single LSI chip 
using n- channel silicon gate MOS tech- 
nology. The CPU Board also contains the 
Altair System Clock -a standard TTL oscil- 
lator with a 2.000 MHz crystal as the feed- 
back element. 

2. Power Supply. The Altair Power Supply 
provides two +8, a +16 and a -16 volts. 
These voltages are unregulated until they 
reach the individual boards (CPU, Front 
Panel, Memory, I /O, etc.). Each hoard has 
all the necessary regulation for its own 
operation. 
The Altair Power Supply allows you to 
expand your computer by adding up to 16 
boards inside the main case. Provisions for 
the addition of a cooling fan are part of 
the Altair design. 

3. Expandability and custom designing. The 
Altair has been designed to be easily 
expanded and easily adapted to thousands 
of applications. The basic Altair conies 
with one expander hoard capable of hold- 
ing four vertical boards. Three additional 
expander boards can be added inside the 
main case. 

4. Altair Options. Memory boards now 
available include a 256 word memory 
board (expandable to 1024 words), a com- 
plete 1024 word memory board, and a 

4,096 word memory board. Interface 
boards include a parallel board and 3 

serial boards (RS232, TTL and teletype). 
Interface boards allow you to connect the 
Altair Computer to computer terminals, 
teletypes, line printers, plotters, and other 
devices. 

Other Altair Options include additional 
expander boards, computer terminals, 
audio -cassette interface hoard, line 
printers, ASCII keyboards, floppy disc sys- 
tem, alpha -numeric display and more. 

5. All aluminum case and dress panel. The 
Altair Computer has been designed both 
for the hobbyist and for industrial use. It 
comes in an all aluminum case complete 
with sub -panel and dress panel. 

6. It all adds up to one fantastic computer. 
The Altair is comparable to minicom- 
puters costing 10 -20 thousand dollars. It 
can be connected to 256 input /output 
devices and can directly address up to 
65,000 words of memory. It has over 200 
machine instructions and a cycle time of 
2 microseconds. 
You can order the Altair Computer by 
simply filling out the coupon in this ad or 
by calling us at 505/265 -7553. Or you can 
ask for free technical consultation or for 
one of our free Altair System Catalogues. 

PRICES: 
Altair Computer kit with complete arse m >ly 

instructions $439.00 
Assembled and tested Altair Computer $621.00 
1,024 word memory board $176.00 lit and 

$209.00 assembled. 
4,096 word memory board $264.30 kit and 

$338.00 assembled. 
Full Parallel Interface board 592.00 kit 

and $114.00 assembled. 
Serial Interface board (RS232) $11y.ä! i kit and 

$138.00 assembled. 
Serial Interface board (TTL or teletype) $124.00 

kit and $146.00 assembled 
Expander Boards $43.00 kit and $57.00 assembled. 

SPECIAL: Altair Computer plus 256 ma r7 of mem- 
ory (save $45.001 Only 5497.00' 

NOTE: Altair Computers conte with compete docu- 
mentation and operating instructions tair cus- 
tomers receive software and general , omputer 
information through tree membership to. the Altair 
User's Club. Software now available n dudes a 

resident assembler system monitor, te *.t editor and 
BASIC language. 

*In quantities of one per custoner rly. 

Otter espires lune 30, 1975 

MITS /6328 Linn NE, Albuquerque, NM, 87108 505/265 -7553 

mITS'" 
"Creative Electronics" 

Prices and specifications subject to change 

without notice. Warranty: 90 days on parts 

for kits and 90 days on parts and labor for 

assembled units. 

Circle 10 on reader service card 

r MAIL THIS COUPON TODAY! 1 

Enclosed is check for S 

BankAmericard # 
or Master Charge # 
Credit Card Expiration Date 

Altair Computer Kit Asie 
Options (list on separate sheet) 

Include $8.00 for postage and handling. 
PLEASE SEND FREE ALTAIR SYSTEM C IL LOGUE 

NAME 

ADDRESS 

CITY STATE & ZIP_ 
MITS/6328 Linn NE, Albuquerque, NM E71 )8 

L505/265-7553 -J 
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More 
chances 
tobe 
right 

Thousands more 
cross references 

Transistor kit 
for foreign sets 

Replacement 
amplifier modules 

All the help you need 
at your authorized distributor 

Tube Products Department 
General Electric Company 
Owensboro, Kentucky 42301 

GENERAL,;' ELECTRIC 

equipment 
reports 

Jerrold TRC -12 Television 
Remote Controller 

Circle 101 on made ervice card 

DO YOU OWN A TELEVISION RECEIVER THAT 
doesn't have remote control? Wish you 
did? Well, about all you could do up till 
now was to either live with your misery 
and curse the TV set each time you had 
to get up to change a channel or pur- 
chase a new TV set with the remote con- 
trol feature built -in. That was till now, 
because Jerrold has come up with an 
answer; their new Television Remote 
Controller model TRC -12. 

With the TRC -12, you can select 
any one of 12 VHF channels, fine tune 
the selected channel and turn the receiver 
on and off. But the really good news is 
that the device can be connected to any 
TV receiver within a matter of minutes, 
and once connected it can be removed 
and connected to a different receiver just 
as quickly. 

The TRC -12 consists of two units, the 
Remote Control Channel Selector and 
the RF Converter. The two units are 
connected together by a 25 -ft. cord. The 
RF Converter is placed next to and elec- 
trically connected to the television re- 
ceiver. The Remote Control Channel 
Selector is placed in any convenient loca- 
tion; ie., near your armchair, bed, etc. 
The 25 -ft. cord can be run underneath the 
carpet, around the baseboard of the room 
or any way that is convenient. 

It's easy to connect the RF Converter 
to the television receiver. Two type "F" 
coaxial cable connectors are provided on 
the rear panel. One is labeled INPUT, the 
other OUTPUT. Both are for 75 -ohm co- 
axial antenna lines, So if you are present- 
ly using 75 -ohm lead -in, it's really simple. 
Just cut the lead -in somewhere near the 
receiver and equip each end with the 
associated connector supplied with the 
unit. Then screw on the antenna lead -in 
to the INPUT terminal and the other 
cable to the OUTPUT terminal. 

This cable can go directly to the re- 
ceiver if it is equipped with a 75 -ohm 
input. If not, you will have to go through 
a 75 /300 -ohm matching transformer first, 
which you probably already own since 
the orignal antenna system was also 75- 
ohms. Then plug the AC line cord from 
the receiver into the switched AC con- 
venience outlet in the rear panel of the 
RF Converter and the power cord into 
any 117V 60 -Hz. outlet. 

X 
Q I 

I O 

r 
L 

FCO-375 

COAX UHF 

COAX VHF 

115 VAC 

T -3789 ri lT-3789 

Sd 

115 CONTROL 
VAC CORD 

The RF Converter is factory tuned to 
either channel 2 or 3, so set the receiver 
to the proper channel. With the Remote 
Control Channel Selector placed near 
your favorite viewing spot, just sit back 
and relax. 

With the television receiver warmed - 
up, you can select any one of 12 VHF 
stations by using the 12 push- buttons 
on the front panel. With this set up, 
you can select any channel in a random 
fashion. If the TRC -12 is tuned to chan- 
nel 2 and you want channel 7; all you 
do is press the button marked 7 and 
presto, channel 7 appears. 

If the station you selected is not tuned 
properly, use the fine tuning control. It's a 
thumbwheel control located on the front 
panel of the Remote Control Channel 
Selector. 

For those readers who like specs, I'll 
give them to you. These specs come from 
the instruction sheet. 

The bandwidth of the output channel 
is 6 MHz ± 1 -dB flatness. Gain is 4.5 -dB 
minimum and 11 -dB maximum. The 
noise figure is 13 -dB nominal, 14 -dB 
maximum. Carrier -to -noise ratio is 46 -dB 
at 0 -dBmV input level. The fine tuning 
range is ± 1.5 MHz. Second order dis- 
tortion is -66 -dB at +15 -dBmV input 
level. The local oscillator level at the in- 
put connector is 0 -dBmV maximum. Re- 

(continued on page 26) 
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Now Heathkit digital -design Color TV 
comes in two screen sizes 

21nagonai 599955 cab. 

Now you can enjoy what Popular Electronics editors call "the color 
TV of the future" in either of two sizes, the original GR -2000 with 
25" picture tube or the new GR -2050 with 21" tube. They have 
identical technology and features... just choose the picture size 
you prefer. 

On- screen electronic digital channel num- 
bers - big, bright, and easiest to read. 

On- screen electronic digital clock time -low 
cost insurance against missed programs. 

Silent, electronic, touch -tuning, thanks to the combi- 
nation VHF -UHF varactor tuner. No knobs to 
turn, no contacts to clean, no noisy turrets, 
no humming motors, nothing to wear out. 
Just touch a button to tune. 

Programmable Digital Counter /Channel Selector - a computer- 
like programming board for you to pre -program any 16 stations, 
UHF or VHF, or both, in any order, even repeating if you choose, 
so there is never any need to have unused channels again. When 

activated by touching the tune button or re- 
mote control, the counter silently sweeps 

up or down through the 16 programmed 
channels; release the button and the 

selected channel is locked in. And you 
can change the programming any 

time you wish, such as when new 
stations come on the air, or you 

move to a new locality...just slide out 
the Service drawer and re- program. 

HEATHKIT ELECTRONIC CENTERS - 
Units of Schlumberger Products Corporation 
Retail prices slightly higher. 

ARIZ.: Phoenix; CALIF.: Anaheim, El Cerrito, Los Angeles, Pomona, Redwood 
City, San Diego (La Mesa), Woodland Hills; COLO.: Denver; CONN.: Hartford 
(Avon); FLA.: Miami (Hialeah), Tampa; GA.: Atlanta; ILL.: Chicago, Downers 
Grove; IND.: Indianapolis; KANSAS: Kansas City (Mission); KY.: Louisville; LA.: 
New Orleans (Kenner); MD.: Baltimore, Rockville; MASS.: Boston (Wellesley); 
MICH.: Detroit; MINN.: Minneapolis (Hopkins); MO.: St. Louis (Bridgeton); NEB.: 
Omaha; N.J.: Fair Lawn; N.Y.: Buffalo (Amherst), New York City, Jericho (L.I.), 
Rochester. White Plains; OHIO: Cincinnati (Woodlawn), Cleveland, Columbus, 
Toledo; PA.: Philadelphia, Pittsburgh; R.I.: Providence (Warwick); TEXAS: Dallas, 
Houston; VA.: Norfolk (Va. Beach); WASH.: Seattle; WIS.: Milwaukee. 

25"diagonal 6699* cab, 

Exclusive Heathkit fixed ten -section LC bandpass filter - does 
away with critically adjusted traps yet elimi- 

nates adjacent -channel and in- rhannel 
carrier beats to give you truly superior 

color reception in multiple- transmitter ur- 
ban areas or where multi -channel ca:le ser- 

vice is available. And it will never need 
periodic instrument alignment - it's adjusted 

and sealed at the factory so you have better pictures longer. 

100% solid -state - more ICs than any other set in the world - 33 
in all with remote control and clock - for greater reliability, less 
interference, truer colors, more precise tints, improved sersitivity, 
and better picture interlace for remarkable definition. Both sizes 
of picture tubes are black (negative) matrix 
types with full illuminated dots and black 
"surround" for brighter, more vivid pic- 
tures. 

Easier to build, easier to service. Built -in 
digital- design dot generator, check -out 
meter, and easy- access adjustments for 
service you can do yourself. Modular cir- 
cuit boards, wiring harnesses, and fewer 
chassis -mounted parts make it easier to 
build this color TV of the future. 
Optional remote control, $89.95.* Cabinets from $114.95.' 

See the complete line of Heathkit 
Color TVs and 350 other easy -to- 
build kits in this FREE Catalog. 

HEATH 

Schlumberger 
Heath Company, 
Dept. 20 -06 
Benton Harbor, MI 49022 

Please send my free 1975 Heathkit Catalog. 

NAME 

STATE ZIP 

FACTORY RDER, FO 

lLPRICES & SPECIFICATIONS SUBJECT 10 CHANGE WITHOUT NOTICE. 

Circle /00 on reader service card 
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EQUIPMENT REPORTS 
(continued from page 24) 

mote control switching capacity is 500W 
max. Power consumption is 8W at 115V, 
60 Hz. 

The unit performs exactly as its sup- 
posed to, which is about the best com- 
ment I can make about any piece of 
equipment. I've been using it for approx- 
imately 3 months and nothing has failed. 
I have the unit hooked up to a portable 
B -W TV and there's no noticeable deter- 
ioration of the receiver's performance. 
The channel selection push -buttons oper- 
ate smoothly and give a reassuring click. 
Hook -up took about 15 minutes. R -E 

Wahl Thermal -Spot Tester 
WE'VE USED AEROSOL COOLANTS FOR A 

long time, to help locate thermal inter - 
mittents. The reverse is also very handy. 
However, in order to get heat we've had 
to hold the tip of a soldering iron on the 
body of a component. This has draw- 
backs. Now, we can heat up components 
in perfect safety, with the Wahl "Therm- 
al- Spot" model 5800 tester. It's fast, handy 
and completely safe. 

It is a hand -sized blower with a 
heater. It blows a strong stream of hot 
air through a nozzle. Temperatures up 
to 260 °F (125 °C.) can be reached. This 
is the normal maximum operating temp- 
erature for many silicon transistors and 
similar parts. The long tapered case is 
plastic and the nozzle is a 3 -in, length of 

Circle 102 on reader service card 

plastic tubing about 3 /s -in. in diameter. 
This completely eliminates any chance of 
an accidental short. This tubing is small 
enough so that you can heat up tran- 
sistors, resistors, etc., one at a time to 
make a definite identification of the 
bad one. 

The Thermal Spot has several other 
uses around the shop. It will get hot 
enough to shrink any of the popular types 
of plastic "shrink- tubing" into place. The 
stream of hot air can be used to speed 
up drying of epoxies and other cements. 
For another one, it can be used to dry 
out tuners after spray- cleaning and for 

drying out any kind of equipment that 
has been wet. 

The case is about 10 inches long and 
tapers enough so that you can get it 
into the numerous tight places we run 
into. Hot air can also be blown through 
a slotted vent on the tip of the case, 
if needed. The heater is protected by a 
safety thermostat. If the air intake is 
accidentally blocked or if it's left on too 
long, this will open and shut the unit 
off. After it has cooled to safe tempera- 
tures, it recloses and you're ready to go 
again. 

This should fill a long -felt need in the 
service shop for a safe way of heating 
things up. R -E 

Affordable frequency counter for 
jobs that have always needed one 

11.111 
MODEL 1801 $230 

PRODUCT OF DMA 

With a good autoranging frequency counter you can watch 
scillator adjustments, monitor RF and audio frequen- 
íes precisely, do fast production testing, check critical 

countdown chains, calibrate signal generators, "` 
pull -in range of AFT circuits and CB frequencies ac- 
curately. The 1801 is good because its accuracy is 
typically better than 1OPPM; it typically reads 10Hz- 
60MHz and is guaranteed to read 20Hz- 40MHz. Its auto- 
matic- there's just one control and gate times, decimal 
points and scalings are automatically selected for best 
speed and accuracy. And it's fast -the display is re- 
freshed up to 5 times per second. 
In stock at your distributor. 

PRODUCTS OF DYNASCAN 
1801 W. Belle Plaine Avenue Chicago. IL 60613 

Circle 11 on reader service card 

PIR 

Color Generator 
doubles as portable Analyst 

_._ 41. I 

, 

MODEL 1248 $175 
Now you can localize TV problems at the cus- 
tomer's location without bench equipment! Ser- 
vice CCTV and Videotape too! The 1248 is a rock - 
steady nine- pattern IC color generator -with RF, 
IF, video, sync and sound outputs that let you sub- 
stitute signals to find the problem. Digitally gen- 
erated patterns. Crystal- controlled IF and RF out- 
puts. With carrying case; dependable AC opera- 
tion. 
In stock at your distributor. 

111111 
P WO 

1111 II 111111111 

PRODUCTS OF DYNASCAN 
1801 W. Belle Plaine AvenueChicago. IL 60613 

Circle 12 on reader service card 
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Portable Digital 
Multimeter at an 
Analog Price 

OCA 

ACA 

MODEL 280 

Shown 
actual size 

PRODUCTS OF DYWASCAN 
1801 W Bel e 'laine Ade. Ch cago. IL 60613 

ONLY 

9995) 
less batteries and optional 

AC adapter /charger 

9 reasons why our 
new meter should 
be your next: 
1. ANALOG PRICE 

2. RELIABLE 
Fully overload protected 
Built -in battery check 
Impact- resistant CycolacR) 
case 

3. EASY TO READ 
Large 3 -digit LED readout 
Automatic polarity, decimal 
point and out -of -range 
indication 

4. COMPLETELY PORTABL E; 
USE IT ANYWHERE 

Only 4.38 x 6.38 x 2" deep 
Operates from 4 ordinary 
"C" cells or AC with opi Tonal 
adapter /charger 

5. HIGH -LOW POWER OHMS 
Measures accurately in solid 
state circuitry 

6. HIGH RESOLUTION 
1mV, 1µA, 0.1 ohm 

7. DIGITAL ACCURACY 
DC volts typically ±1 
F.S.; AC volts and ohms 
typically -±-2% F.S. excE of 
-±2.5% on highest range 

8. RANGES 
DC and AC volts, 0 -1, - 

100,1000V; 
DC and AC current, 0- I , 0, 
100, 1000mA; 

Ohms, 0 -100, 1K, 10K, 7 .neg, 
10 megs. 

10 meg industry standar 
input impedance 

9. IN STOCK AT YOUR 
DISTRIBUTOR 

Circle 13 on reader service card 27 
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Cilervies 

Fix it with SK. 
The RCA quality replacement. 

Count on top quality in SK replacement semi- 
conductors. Because they carry the name RCA, a top 
manufacturer of OEM devices. Same strict AQL stan- 
dards, same strict Director of Quality Assurance. That's 
how we protect you from callbacks, so 
you can make more profitable use of your 
time. RCA's higher- than -ever 410 to 1 

replacement ratio will help you save time 
too. Your key to fast, easy replacement is 
RCA's new 1975 SK Replacement Guide. 
Get your copy at the RCA distributor sees 
where you buy SK parts. 

RCA Solid State, Box 3200, Somerville, N.J. 08876. 

.1.1111111.111.11111.111111111111 
2K3092 Silicon 2enor Diode 
LIMIT CONDITIONS unwof 
PD ¡DEVICED195)) 1Vl 
VY ` 0%NE6 VOLTOE) 11-3V 
It (1'10 CORNENTI 21mA 

{ ÄKD.IMPEU.NCE)YM -- 
D.2 it. AnoOtB 

YaPebJ11PN1 D027 PaakBpe 

Circle 14 on reader service card 

It's OK if it's Sk 
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BUILD THIS 
igital Scope Memory 

For fl i de- 
sign ern leer, 

experimen "! r or 
technician who 

wants to add 4 han- 
nel digital storage cap- 

ability to an ordinary 
oscilloscope, this unit i.. the 

answer 

by CHFI;, fITU:ì 

THE DIGITAL STORAGE SCOPE CONTROLLER 
(DSSC) is an extremely versatile and 
powerful accessory that can be used with 
any oscilloscope with X -Y capabilities. 
This accessory permits the professional 
digital designer, technician or amateur to 
monitor the time relationships between 
four TTL signals originating from a 
breadboard, printed circuit board or 
single integrated circuit! Unlike a con- 
ventional storage scope that has a long - 
persistence phosphor on the CRT face, 
the DSSC "stores" the four TTL pulse 
trains in an MOS memory. Once the 
memory has been filled, the data is con- 
tinuously fed to the oscilloscope fast 
enough to produce four distinct, static, 
flicker -free traces on the screen. 

The DSSC consists of a memory, an 
X and Y axis controller, a time base and 
a main control section. The time base 
(see Fig. 1) is a crystal clock and a 
series of divide -by -ten counters. At the 

highest frequency of 2 MHz, 4 bits of 
TTL data are stored in the memory every 
500 ns. At the lowest frequency of 800 
Hz, the sample interval would be 1.25 
ms. Within this range of frequencies, we 
can diagnose problems in such projects 
as the Mark 8 Minicomputer or the TV 
Typewriter. We can also test flip -flops, 
shift registers, counter -decoder circuits or 
even another DSSC! 

The DSSC has four digital storage 
channels, each one 256 bits long. The 
data is stored in two N2527V IC's, IC13 
and IC14 (see Fig. 2). Each contain two, 
256 -bit shift registers and recirculate 
logic (see Radio -Electronics December, 
1974). At a data acquisition frequency 
(sample interval) of 2 MHz, we can ac- 
quire one bit of information every 500 
ns until we have accumulated our maxi- 
mum capacity of 256 bits. This would 
give us a total monitoring time of 128 
ms. At 800 Hz (clock frequency), maxi- 

mum acquisition time is 320 ms. 
The X -axis controller is a sawtooth 

wave generator that provides .eparate 
but simultaneous positive and negative 
ramps. The sawtooth wave prov, des the 
X -axis scope deflection for the digital 
data as it is fed to the Y -axis, pi oviding 
the complete display. The 2 different 
ramps are available because some scopes 
require a positive ramp and others a 
negative ramp to sweep the :lectron 
beam from left to right. Determination 
of the type of ramp your scope will re- 
quire is described in the Construction 
section. 

The Y -axis controller is c esigned 
around a two -bit Digital- to- Anat3g con- 
verter (DAC). The four data ou puts of 
the shift registers go into a 4:1 multi- 
plexer and the A and B select pin s of the 
multiplexer are driven by a 2 bit counter. 
The same two -bit counter dri'res the 
DAC inputs. The counter is puls.:d once 
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each time the shift registers have been 
clocked 256 times, The output of the 
multiplexer would then consist of data 
from one of the other four shift regis- 
ters and the DAC would produce a new 
offset voltage. The different analog volt- 
age output steps of the DAC are then 
summed with the digital output of the 
4:1 multiplexer to provide the 4 sep- 
arate traces. Therefore, during the dis- 
play of the stored data, we have 4 
separate traces on the CRT face, each 
composed of 256 bits of TTL data. 

The control section (Fig. 3) permits 
the user to operate the DSSC in the 
PRE -TRIGGER, NORMAL and DELAY record 
modes. In the PRE -TRIGGER mode, the 
DSSC is continuously acquiring data, 
once the DSSC is armed. The data is 
shifted from one memory location to 
another until it is shifted out of the last 
location and lost. When a valid trigger 
pulse occurs, the memory contains the 
last 256 "samples" that entered the mem- 
ory before the trigger pulse occurred. 
We continue to acquire data until the 
number of data "samples" is equal to a 
number established by internal user - 
selectable jumpers. Assume that we had 
decided to use 100 of the 256 memory 
locations to store pre- trigger data. This 
would mean that after a trigger pulse 
occurred, we would acquire 156 additional 
points (we would add binary jumpers 
until they added up to 156 -128 + 16 
-1- 8 -1- 4) before the shift registers 
began to recirculate the data and the dis- 
play began. The displayed data would be 
about 2/5 (100/256) pre- trigger data 
and about 3/5 (156/256) post- trigger 
data. The data would be displayed from 
left to right with the earliest pre -trigger 
data on the left of the screen. 

We can also delay data acquisition by 
setting two thumbwheel switches (TWS) 
to any number between 0 and 99. When 
the ARM pushbutton is activated, the 
number set on the TWS is entered into 
a series of programmable down counters. 
Only after these counters have counted 
down to 0, one count per trigger pulse, 
will the next pulse be permitted to trigger 
the DSSC. Thus, if we set 46 on the 
TWS, we will need 47 pulses to trigger 
the DSSC. 

Where do valid trigger pulses come 
from? Ideally, we should be able to 
monitor any one of the 4 data inputs for 
either a positive -to- negative (1 to 0 NET) 
or a negative -to- positive (0 to 1 PET) 
transition and use this to trigger the 
DSSC. The CHANNEL SELECT switch per- 
mits us to choose any one of 6 trigger 
sources. Four of these are the 4 data 
input lines, the other two being a MANUAL 
TRIGGER pushbutton and a separate EX- 
TERNAL TRIGGER binding post. The 
EXTERNAL TRIGGER position permits us to 
monitor a signal for triggering purposes 
only. In this manner, one of the four 
traces will not be wasted storing the trig- 
ger pulse. With the PET /NET switch, we 
can also determine which edge (positive 
or negative -PET or NET) will be used 
to trigger the DSSC. 

The DELAY mode of operation is 
very useful for diagnosing faults in logic 
that only become apparent after a par- 
ticular number of pulses have occurred. 

If your logic becomes unsynchronized or 
halts after it has been pulsed 32 times, 
we could enter 27 on the TWS and store 
only the data present at the four inputs 
after the 28th (or 1 more than the num- 
ber set on the TWS) pulse. This way the 
display will be composed of data present 
before, during and after the 32nd pulse 
had occurred! 

Construction 
Use care in soldering all components 

to the PC boards, using a low wattage 
(25 -35W) soldering iron. If you are 
soldering the IC's directly to the PC 
boards, make sure that they are com- 
pletely functional (test them yourself to 

DONE 

LOAD 

TIMING BOARD 

TENS 

15 

COM 

be sure). When you make the jumpers, 
use insulated wire. This not only makes 
the project more attractive, but prevents 
the possibility of a short- circuit during 
the construction and testing. Once you've 
soldered the components to the PC 
boards, you can remove the flux with 
denatured alcohol or rubbing alcohol. 
Make sure that the polarity of all diodes 
and the orientation of all IC's is correct 
before soldering. Note that in this sec- 
tion, a capitalized word or abbreviation 
represents a pad on one of the two PC 
boards that a wire will be soldered to. 

Time base board 
Build the power supplies on the mem- 
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FIG. 1 -THE TIME -BASE BOARD CONTAINS THREE SETS OF CIRCUITRY. As you can see they 
do not interconnect with each other. They do connect to either the memory board or the con- 
trols on the instrument. 
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ory board (Fig. 4). Note the orientation 
of the diodes and capacitors. The 10,000- 
µF capacitor and Q3 should be con- 
nected to the board with 10 -inch jumpers. 
These components will eventually be 
mounted on the chassis. Check the output 
voltages of the supplies, making sure you 
have +5, +12 and -12. 

Wire all the components and jumpers 
to the time -base board. Don't forget to 
add a +5V and ground jumper between 
the memory and time base boards. Adjust 
trimmer capacitor C9 so that 1/2 of the 
adjustable portion is meshed with V2 of 
the fixed portion. Observe the 4 -KHz 
signal from the 4 -KHz pad on the time 
base board or from pin 11, IC8. If there is 

no signal, move back up the chain of 7490 
decade counters, IC8, IC7 and 106 until 
the problem is located. Wire a jumper 
from any one of the time base outputs 
to TB IN, near IC9. Verify the function- 
ality of the divide -by -2 and divide -by -5 

circuits. IC9, a decade counter, has been 
wired to perform both the divide -by -2 
and divide -by -5 functions. 

Wire the thumbwheel switches using 
10 -inch jumpers. Be sure to connect the 
commons of both sections (terminals 
marked COM) to the ground located be- 
tween IC2 and IC3. Set the thumbwheel 
switches to any number between 10 and 
20 and momentarily ground LOAD. Verify 
that pulsing CNT DWN with a positive go- 

DATA 
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+5V 
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74153 

ing pulse one more time than the num- 
ber set on the switches produces a nega- 
tive going pulse on DONE. The pulsing 
MUST be done with a debounced switch 
or a TTL oscillator. 

Jumper any two frequencies from 
crystal clock section of the Time base 
board to the AQF and DISPF inputs (1 to 
each input) near 1C3. Put CNTRL IN to 
+5V and then ground making sure that 
both frequencies are available at FOUT 

depending on the voltage level at CNTRL 

IN. 

Memory board 
Add all the remaining components to 

the memory board except the MOS shift 
registers, 1C13 and IC14. Wire a jumper 
between the 40 -KHz output of the time 
base and the SWEEP input between IC19 
and IC20. Connect Your to your scope 
and observe the four -step staircase, go- 
ing down from left to right. If you only 
have two steps, check the Q outputs of 
1C16, pins 11 and 15. They should be 
changing, one twice as fast as the other. 

Connect XOUT to the scope and observe 
the sawtooth, doing the same for -XOUT. 
One output should be a positive ramp 
and the other a negative ramp. If there 
is no sawtooth, make sure pin 3 of ICI I is 

being clocked and that the resulting out- 
put, pin 6 of ICs 1 is a short positive -going 
pulse. Also check the orientation of the 
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FIG. 2- MEMORY BOARD CIRCUIT. The memory is all in IC14 and IC15. Each one is an N2527. 

PARTS LIST 

All resistors are 1/4 W, 
10% unless otherwise notes 

R1 -R8, R13, R16, R17, R30, R32 -1:'1: ohms 
R9, R11, R18, R34 -220 ohms 
R10 -560 ohms 
R12 -1800 ohms 
R14, R15, R28 -470 ohms 
R19-47 ohms, 1W 
R20 -220 ohms, 1/2W 

R21 -R26, R27, R29- 10,000 ohms 
R31, R35, R36 -4700 ohms 
R33 -5600 ohms 
C1 -C4, C10-C16-.1-AF ceramic disc 
C5-100-AF 6V electrolytic 
C6, C7 -62 -pF ceramic disc 
C8 -33 -pF ceramic disc 
C9- 1.7 -14 -pF trimmer; Johnson 1119 -505 -5 

or equal 
C18- .001 -µF polystyrene 
C17-.002-AF ceramic disc 
C19, C20-500-AF 25V electrolytic 
C21- 10,000 -uF 10V electrolytic 
Q1- 2N2222 general purpose NPN 
Q2- 2N5060 SCR 
D1- D8- IN4001 or equal 
D9, 010 -12V, 1W Zener, 1N4742 or equal 
IC1, IC2 -74192 synchronous decade up/ 

down counter -TTL 
IC3, IC5 -7400 quad nand gate -TTL 
IC4 -74123 monostable multivibrator -TTL 
IC6, IC7, IC8, IC9 -7490 decade c )unter- 

TTL 
IC11 -74121 monostable multivibralor -TTL 
IC10, IC12 -747 dual operational amplifier 
IC13, IC14- N2527V dual 256 bit static shift 

register (Signetics) -MOS 
IC15 -74153 dual four -to -one multiplexer- 

TTL 
IC16, IC17 -7476 dual J -K flip -flop -TTL 
IC18 -7430 8 -Input positive nand gate -TTL 
IC19, I020 -7493 4 -bit binary counte -TTL 
Q3- LM309K or equal 
r1 -24VCT 1/2A power transformer 
r2 -6.3v IA power transformer 
LED --M, 5020 or equal 
XTAL- 4.0000 MHz crystal available from 

International Crystal, 10 North Lee, Okla- 
homa City, OK 73102 

Order as: 4,000 KHz EX series crystal $3.95 
S1 -2 pole, 11 position, 2 decc rotary 

switch, NON -SHORTING (1 pole /cleck) 
S2 -1 pole, 6 position rotary switch 

NON -SHORTING 
S3, S4, S5, S9 -SPDT miniature! toggle 

switch 
S6, S7 -SPST normally open, m tmentary 

pushbuttons 
S8- Digitran 23102 -2; 2 module thumb - 

wheel switch, BCD complement with one 
common 

Misc. 
Mounting hardware, fuseholder, linge cord, 
fuse, power (110 VAC) switch, 6 -5 way 
binding posts. 2 BNC connectors for the X 

and Y signals, pilot light, rubber leet, Bud 
chassis AC 412 and bottom plate BPA 1520. 

The Johnson 189 -505 -5 is avalla ,Ie from: 
Circuit Specialists Co., Box 3047 

Scottsdale, AZ 85257 - Or - 
Bursten Applebee, 3199 Mercier 5- 

Kansas City, MO 64111 

Both the memory and time bave Glass 
Epoxy printed circuit boards. drilled, 
cut to size and ready for component in- 
sertion is available for $12.9:1 postpaid 
from Techniques Inc., 235 Jackson 
Street, Englewood, NJ 07631. New 
Jersey resident should add 5% sales tax. 
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memory and time -base circuit boards. Foil patterns for these boards will be published with the 
second part of this article. 
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FIG. 4 -POWER SUPPLY FOR THE SCOPE MEMORY. Note that the circuitry inside the dashed 
lines is on the memory board. Don't build it twice. 

SCR and Q2 making sure that the gate of 
the SCR is being pulsed. 

Move the 40 -KHz jumper to SR CLOCK 
near IC13, and note the 156 -Hz output 
on NORM, near IC20. If there is no puls- 
ing output, go back up the chain of the 
divide -by -2 circuitry until the problem is 
located, IC19 and /or IC20. 

Add your light- emitting -diode (LED) 
ARM indicator. Wire one end to the LED 
terminal between IC17 and IC18 and the 
other end to +5V. Momentarily ground 
ARM and the LED should turn on. If not, 
check pin 11 of IC17 fora logic 1 ( +5V). 
Make sure that the polarity of the LED 
is correct. Also check pin 14 of IC17 for 
a logic 1. Momentarily ground TRIG IN, 
the LED should go out, but pin 14 of IC17 
should still be a logic 1. By grounding 
CLK pin 14, IC17 should go to a logic 0 
(ground). 

Since the shift registers are reasonably 
expensive, use sockets or Molex strips 
for these two IC's. Add the shift registers, 
IC13 and IC14. Momentarily ground 
ARM and then individually ground or 
connect to +5V the four DATA INPUT pads. 
Grounding or connecting to +5V, one in- 
put pad at a time should only effect one 
input, pins 3, 4, 5 and 6, of IC15. Check 
these pins with a VTVM, VOM, scope or 
logic probe, while connecting the DATA 

INPUT pads to ground and +5V. If you 
don't observe any changes, the shift reg- 
isters are bad. Don't forget, at 40 KHz, 
the data will take 6.4 ms to "percolate" 
through the shift registers before appear- 
ing at the input pins of IC15. 

Wire up all the SPDT and rotary 
switches with 12" jumpers and connect 
them to the appropriate pads on the PC 
boards. Add the jumpers between IC18 
and IC19 and IC18 and IC20. There 
should be no jumpers between IC19 and 
IC20. If you want 50 pre- trigger data 
points, add jumpers until they add up to 
206 (128 + 64 + 8 + 4 + 2). Remem- 
ber, the jumpers represent the number of 
data points to be stored after a trigger 
pulse occurs, when the DSSC is in the 
PRE -TRIGGER mode. 

We will complete this article next 
month and present foil patterns and parts 
layout overlays for the scope memory. 

(to be continued) 

"Yes, ! am an authority on Test Pat- 
terns, but I'm afraid your History Exam 
is your own problem." 
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A YEAR AGO LAST JANUARY IT LOOKED 

like the era of the home videoplayer- 
recorder was about to burst upon us. 
Research and development laboratories 
on three continents were feverishly at 
work perfecting the devices that would 
let the consumers of the world "see 
what they want to see when they want 
to see it." By the end of 1973 we had 
all heard of, or seen demonstrated, a 

dozen or so gadgets employing nearly 
as many different technologies, all with 
the potential of becoming the in -home 
videoplayer standard of the world. 

But now, a full year passed and, in 

the United States, we appear to be as 
far away from the home videoplayer 
as we were last year -that is about 
two years from availability. What hap- 
pened to set the industry back from its 
point of greatest promise? It was a 

combination of factors, some eco- 
nomic, some technological, while 
others were simply practical marketing 
considerations. 

Here's a run down on the current 
status starting with video disc systems, 
of the devices that were considered to 
have the most potential: 

TeD 
The first of the play -only videodisc 

systems, Ted, named for developers 
Telefunken of West Germany and 
England's Decca, may have made its 
marketing debut in Europe by the time 
this article appears in print. The latest 
test market date, Spring 1975, is the 
third in as many years. This mechan- 
ical disc system has been plagued with 
engineering problems, and its accep- 
tance by other manufacturers has been 
hindered because the playing time 
offered is just 10 minutes per disc. 
TeD uses a sled runner -shaped stylus 
to read audio and color video informa- 
tion embossed on ridges which extend 
out from the center of the disc. TeD 
appeared to have scored a major coup 
last summer with the announcement 
that Sanyo of Japan had become a 
hardware licensee and that a group of 
Japanese companies would provide 
software, thus making TeD the first 
internationally accepted system. But 
since then Sanyo's interest appears to 
have waned, and early this year TeD 
proponents were in Japan trying to re- 
vive enthusiasm. 

Disco -Vision and VLP 
About three years ago the first dem- 

onstrations were held of the essentially 
similar MCA Disco -Vision and Dutch 
Philips VLP videodisc systems. Both 
use a laser etching process in which 
the video and audio information is re- 
corded in the form of microscopic pits 
on a master disc. Both also use rela- 
tively standard stamping or printing 
techniques to make duplicates and em- 

COMING SOON 
home 
videoployers 

by ROBERT E. C EJ SON 

Here's a rundown of the current status of the l',= 'fous 

home videoplayer manufac frers 

VIEW OF THE FUTURE is offered tourists at Florida's Disney World in RCA's Spam Moun- 

tain exhibit that features the Selecta- Vision videodisc system. This display will be the first 

look at videodiscs for thousands of American consumers this year. 

ploy lasers for playback. They were 
expected to be on the market this year. 
But last fall MCA and Philips got to- 
gether to announce they had joined 
forces, and would eventually introduce 
a single system in a joint- manufactur- 
ing- marketing effort. Last March, they 
held their first joint demonstration. 
While they plan to have players and 
discs on the market late next year, 
1977 seems a more likely time. Present 
plans call for MCA, parent of Univer- 
sal Pictures, to play the role of soft- 
ware supplier, while Philips, along with 
its American subsidiary, Magnavox, 
provides players. 

Zenith- Thomson 
For the past two years Zenith of the 

U.S. and Thomson -CSF of France 
have worked on the development of 
yet another optical laser videodisc 
system. This one uses an air cushioned, 
transparent floppy disc, and unlike the 

similar MCA and Philips systems in 
which the read -out laser bear is re- 
flected off the surface of th= disc, 
Zenith and Thompson has the laser 
pass right through. This makes it pos- 
sible, by focusing the laser, 10 read 
both sides of the disc without turning 
it over. Zenith and Thomson. have 
started compatability talks with MCA - 
Philips, creating the possibilit, of a 
four -company standard, which cer- 
tainly would help its chances of ac- 
ceptance. But such an agreeme:- t could 
easily force a further market introduc- 
tion delay. 

RCA SelectaVision Disc 
After nearly 10 years of secrecy, 

RCA has at last taken the wrap; off its 
capacitance disc system. The RCA disc 
is a plastic -metal -plastic sandwi Al with 
grooves like a phonograph recoil The 
program material is recorded in the 
grooves in the form of transverse 

C z 
m 

có V 
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slots, and is read out by a sapphire 
stylus containing a metal electrode. 
The stylus rides in the grooves, while 
the electrode detects the signal by the 
changes in the capacitance between 
its tip and the distance to the disc's 
metallic layer. RCA plans a 12 -inch 
disc providing 30 minutes of playing 
time per side. The disc revolves at 450 
RPM. The recorded information is in 

INCIDENT 
LIGHT 

MICROCUP 
(HF SIGNAL) 

MICROSCOPE 
LENS SYSTEM 

TRANSPARENT 
DISC 

SCATTERED 
LIGHT 

PHOTO DETECTORS 

THE TRANSMISSION -TYPE 
READING SYSTEM 

THOMSON -CSF optical reading system. The 
reading -head is not in contact with the disc 
and wear is virtually non -existent. 

SECTION OF TELEFUNKEN /DECCA MOLD- 
ED DISC photographed with a raster -scan- 
ning electron microscope. Enlargement is 
20,000 times. 

a 2.44 -inch band containing 13,500 
grooves, with four frames recorded on 
each groove. RCA claims that disc 
deterioration doesn't begin until after 
500 plays, and that stylus life is in the 
300 -500 hour range. 

i/o Metrics 
There are several other disc systems, 

all optical, that were talked about last 
year as having promise in the field. Of 
those only one, i/o Metrics Corp.'s 
has been publically shown in the past 
12 months. That demonstration, at 
New York's Lincoln Center, indicated 
the company has not been able to pro- 
duce even a satisfactory monochrome 
picture from its laser- recorder photo- 
graphic film systems. 

In the field of home video tape re- 
cordings, the disappointments have, 
if possible, exceeded even those created 
by the failure of video discs to come 
to market. Here's the status of those 
considered to be the most viable: 

Cartrivision 
This half -inch, skip -field system 

counted such industry leaders as Avco, 
ABC, Admiral, Montgomery Ward, 
Sears, and Teledyne Packard Bell 
among its supporters. But later deliv- 
eries of hardware and software, plus 
mechanical problems with the trans- 
port spelled its doom, even though 
some VTRs were actually purchased 
by consumers. Late last year, after 
filing for bankruptcy, Cartridge Tele- 
vision Inc., the developer of Cartri- 
vision, was liquidated, wiping out an 
investment estimated at more than 
$100 million, not counting the sums 
spent by consumers. 

RCA MagTape 
The only American developed video 

tape recording system for the home, 
MagTape was given a market test in 
Indianapolis IN, RCA's home town. 
The test results showed consumers 
would be interested in buying a color 
home VTR providing it had a built -in 
timer and a tuner for off -the -air re- 
cording. The consumers said they 
would like to have a camera for home 
recording too. But they indicated that 

PHOTOMICROGRAPH COMPARISONS of a 
standard lateral -cut phono groove (top) and 
the grooves in the TeD videodisc (bottom). 

the $800 price for Mag Tape was a 
bit steep. In any event, RCA has put 
a hold on this 3/4-inch cartridge sys- 
tem. While continuing to revive Mag- 
Tape, the company says there now is 
no full -scale marketing date. However 
RCA says it's still interested in the 
product. 

Sony Home VTR 
In Japan, Sony has developed a 

half -inch cartridge recorder with hopes 
of having it become the consumer 
market VTR standard, in much the 
same way its 3/4-inch U -matic system 
has dominated the industrial VTR 

market. Believed to use a high- density 
recording technique, the Sony system 
was designed to use less tape to pro- 
vide 30 minutes of record -play time 
than machines using the EIA -Japan 
Type One half -inch standard cartridge 
format. The Sony unit has never been 
demonstrated publically, and, it's un- 
derstood, Sony cancelled marketing 
plans following a determination that 
a one hour cartridge would be needed 
for a successful consumer VTR. 

V -Cord 
The first home VTR system intro- 

duced in 1975 was V -cord, jointly de- 
veloped in Japan by Tokyo Shibaura 
Electric (Toshiba) and Sanyo. While 
utilizing a unique single reel 1/2-inch 
tape cartridge, V -cord is virtually 
identical in operation to the EIA- 
Japan Type One standard, except 
VTRs in this format are capable of 
either full speed or half -speed record- 
ing. While half -speed record -playback 
provides lower picture quality, the 
result is good enough for home use. 
Units to be marketed in Japan are ex- 
pected to be priced in the $1,000 
range. One advantage to the V -cord is 
that the vast library of tapes now avail- 

VLP DISCS ARE TRANSPARENT RIGID 
PLASTIC with a thin reflective metal layer. 
Duplication is by stamping from glass master. 
MID 

1 

VIDEOPLAYER developed by Philips to play 
its VLP (Video Long Play) discs. Signal is 
fed to set's antenna terminals. 

able for the EIA -Japan standard can 
be made available for rental to con- 
sumers. Expected to help V- cord's 
acceptance is the development by 
Matsushita Electric of the first high- 
speed tape duplicator for half -inch 
tape. Now being offered for sale both 
in the United States and Japan, the 
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duplicator, priced at about $15,000, 
can turn out a copy of a 30- minute 
tape recorded in the standard format, 
or a 60- minute V -cord copy, in three 
minutes. The duplicator uses a direct 
contact magnetic transfer process re- 
quiring use of a mirror -image tape 
master. Master recorders, like the dup- 
licators, are priced at $15,000 each. 

BASF LVR 

Demonstrated in West Germany 
last fall was the LVR (for Longi- 
tudinal Video Recorder) system de- 
veloped by BASF. This unit uses a 

r -inch tape with 28 parallel tracks 
traveling at 120 IPS. At the end of 
each track the tape reverses, and starts 
playing in the opposite direction. The 
reversal process takes an almost un- 
noticeable 80 milliseconds. A playing 
time of up to 2 hours per cartridge is 

possible, BASF says. Cartridges, con- 
taining chromium dioxide tape, of up 
to 90 minutes (1,900 feet) have been 
shown. No introduction date or price 
has been set. 

American Videonetics 
A completely different approach to 

home video recorder is being taken by 
American Videonetics which has a 
prototype recorder using a cartridge 

PITS STAMPED IN VLP DISC contain audio 
and video information. This is a photomicro- 
graph of a section of the disc surface. 

of 3 -inch tape traveling at just 2.88 
IPS. Signals are recorded and played 
back by a bottle -cap sized 8 -head as- 
sembly rotating at 7,200 RPM. The 
video information is recorded in nearly 
vertical segments across the width of 
the tape, much like they are on four - 
head broadcast quality VTRs, rather 
than in the long slants laid down by 
the more common helical -scan units. 
An hour -long tape can be housed in 
a 31/2-inch diameter, single reel car- 
tridge. The company feels that 1977 
is the earliest it can bring a product 
to market. 

While the future of the home VTR 
seems assured, if only as a hobbiest 
gadget, the success of the video disc 
is still up in the air. The difference 
between the two can be expressed in 
a single word - programming. The 

RECORDED DISC used with i/o Metrics sys- 
tem is 12 inches in diameter. The disc is 
capable of carrying in excess of one hour 
of video programming with a quadriphonic 
sound track. 

TRACKS MAGNIFIED TWENTY TIMES show 
data spacing and density of encoded video 
program in i/o Metrics photographically re- 
produced disc. 

availability of a camera and broad- 
cast television ensures a limitless sup- 
ply of suitable material for the taping 
by the home VTR. But the home 
videodisc player, which is just that, 
a player only, demands the creation 
of a vast library of inexpensive pre- 
recorded programming. 

The discs themselves present no 
major production or duplicating prob- 
lems. The materials used cost only a 
few cents per disc, and duplication 
is, in all cases, a conventional process. 
But while the developers have spent 
millions of dollars perfecting and pro- 
moting their systems, none have dem- 
onstrated a full picture of what ma- 
terial will be offered in disc form. 

RCA, for example, has a software 
acquisition program, but has never 
been willing to discuss what it's doing. 
Philips and MCA talk about the 
thousands of motion pictures in the 
library of Universal Pictures, and now 
Warner and 20th Century believe they 
lead now, but are unwilling to talk 
frankly about how much a consumer 
would actually have to pay to own a 
90- minute feature film. TeD plans on 
going to market with a lot of short 
educational and children's shows. 

It seems fairly obvious that with 
audio -only phonograph records re- 
tailing at about $6 each, a full -length 
feature film would have to retail for 
at least double and probably more 
like three times that price. This of 
course raises the question of how 

Type 

Readout 

ANALYSIS OF LEADIN 
VIDEODISC SYSTEM 

MCA -Philips 

Optical 

Laser 

Disc Size 12" 

Speed (rpm) 1,800 

RCA TeD 

Mechanical chanical 

Metal - eramic 

Sapphire Stylus 
Stylus 

12" 12" 

450 1,500 

Playing 30 -min. 60 -min. 10 -min. 

time (one side only) (both sides) Ice side only) 

Disc life infinite 500+ 1,000+ 
Slow motion 
capability 

Freeze 

frame 
capability yes no yes 

Introduction late 1976 1977 1975 

Player price $500 $400 $650 
(approx.) (approx.) 

Disc price $2 to $3 to $8 n. a. 

$10 for 
albums 

plays plays 

many people would be willin[ to pay 
$12, $18 or more to own a film they 
may watch once or twice a year at 
home. And let's not forget tyat free 
broadcast TV won't disappear with 
the coming of the home videodisc. 
The consumer will still have the op- 
tion of watching a dozen or so fea- 
ture films a week at no extra cost at 
all -if you forget about commercial 
interruptions. 

From talks with officials !f pres- 
ently uncommitted companies such as 

PLAYBACK DEVICE for i/o Metews video- 
disc playback system. The playba:k device 
weighs under 30 pounds and occupies less 
than one cubic foot of space. 

CBS and Warner Commur ications, 
who specialized in recorded entertain- 
ment, it appears that a new genera- 
tion of entertainment prog-amming 
will be needed for videodiscs. While 
special interest material, such as how - 
to-do-it, travelogues, art to rs, etc., 
will appear and succeed in .his new 
medium, the mass market potential 
will be tapped only when entertain- 
ment material particularly suited for 
videodisc presentation is de veloped. 
At present, prospective videodisc pro- 
ducers have their eye on securing 
videodisc rights for live convert and 
night spot performances, plays, and 
other events with short lives. Original 
videodisc programming appez_rs to lie 
off in the future when the videoplayer 
population can support discs whose 
program production costs run up- 
wards of $100,000 per hour. R -E 
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Join "THE TROUBLESHOOTERS" 
They are paid good money 

for keeping today's 
electronic world running 

o 

Suddenly the whole world is 
going electronic! And behind the 
microwave towers, push-button 

phones, computers, mobile radio, 
television equipment, guided 

missiles, etc., stand 
THE TROUBLESHOOTERS - the people needed to inspect, 

install, and service these 
modern miracles. They enjoy 

their work, and are paid good 
money for it. Here's how you can 

join their ranks - without 
having to quit your job or go to 

college in order to get 
the necessary training. 

o. 

r. 
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Just think how much in demand you would be if you 
could prevent a TV station from going off the air by 
repairing a transmitter ... keep a whole assembly line 
moving by fixing automated production controls . . . 

prevent a bank, an airline, or your government from 
making serious mistakes by servicing a computer. 

Today, whole industries depend on Electronics. When 
breakdowns or emergencies occur, someone has got 
to move in, take over, and keep things running. That 
calls for one of a new breed of technicians - The 
Troubleshooters. 

The troubleshooters have many names. In radio or 
TV, they're the Broadcast Engineers. In other industries, 
their titles may be Technical Representative or Customer 
Engineer. 

What do you need to break into the ranks of The 
Troubleshooters ? You might think you need a college 
degree, but you don't. What you need is know -how - 
the kind a good service technician has - only lots more. 

Learn at Home ... In Your Spare Time 
As one of The Troubleshooters, you'll have to be ready 
to tackle a wide variety of electronic problems. You may 
not be able to dismantle what you're working on - so 
you must be able to take it apart "in your head." You'll 
have to know enough Electronics to understand the 
engineering specs, read the wiring diagrams, and cal- 
culate how the circuits should test at any given point. 

Surprisingly, you'll find that you can learn the tech 
skills you have to know without setting foot in a class- 
room ... without giving up your present job and its 
steady income. 

For more than 40 years, CIE - Cleveland Institute of 
Electronics has specialized in teaching Electronics at 
home. We've developed independent home -study 
techniques that make it possible for you to learn Career 
Electronics even if you have had no previous electronics 
experience. Our Auto - Programmed® Lessons help you 
build a thorough knowledge of Electronics just as you 
would build a wall ... building block by building block 
. .. moving ahead at your own pace, in your spare time, 
until you have reached your goal. 

You mail your lesson exams to CIE where our Instruc- 
tion Department checks your thinking, grades your 
work and refers any questions to the instructor best 
suited by experience to help you. That way, you benefit 
from the combined knowledge of the entire specialized 
CIE instruction staff. 

Exams received any weekday before noon will be 
graded and mailed back to you the same day. Then you 
can review the CIE staff comments while the work is 
still fresh in your memory. 

You learn by doing 
With CIE you can learn by doing ... two ways: with 
your head and with your hands. In some CIE courses, 
you learn by doing "hands on" projects with actual 
components to solve "real world" problems ... working 
with CIE's Experimental Electronics Laboratory. You'll 
become adept at handling components, pick up the 

self- confidence you'll need to handle the tough- 
est on- the -job challenges. In other CIE 

courses, you'll go on to build ... and 
keep ... a big screen, solid -state ° color TV. After assembling the 

set, you'll learn the trouble - 
,-Ñ shooting techniques of a TV 

technician with emphasis on 
digital electronics. The "learn 
by doing" method is so effec- 
tive, some leading companies r..::+.b.z. 

use CIE courses to train their own employees. 
Get an FCC License 

For troubleshooting jobs in broadcasting ... television, 
AM or FM radio ... or even in the repair and mairie- 
nance of mobile, two -way communication sysle *ts, 
federal law requires a Government FCC License A 
number of CIE career courses include preparation for 
the FCC License exam. If that is your goal, we are c)n- 
fident that you can successfully earn your lice-Ise 
because the vast majority of CIE graduates have In 
fact, in continuing surveys, close to 9 out of 10 2IE 
graduates have passed their FCC exams. So we kr ow 
our courses work. 

That's why we offer this Warranty: when you succi 3S- 

fully complete any CIE career course which includes 
FCC License preparation, you will be able to pass The 
Government FCC Examination for the License for which 
the course prepared you or you will be entitled to a full 
refund of an amount equal to the cash price of tui:on 
for CIE's Course No. 3, "First Class FCC License, in 
effect at the time you enrolled. This warranty is good 
from the date you enroll until the last date allowec for 
completion of your course. 

Send for FREE school catalog 
Discover the opportunities open to people with elec- 
tronics training. Learn how CIE career courses can 
help you build new skills and knowledge and pre :are 
you for a meaningful, rewarding career. We I eve 
courses for the beginner, for the hobbyist, for the elec- 
tronics technician, and for the electronics ençlir ser. 
Whether you are just starting out in Electronics o' are 
a college- trained engineer in need of updating~ (or 
anywhere in between), CIE has a course desiç ied 
for you. 

Send today for our FREE school catalog and com- 
plete package of career information. For your I :on- 
venience, we will try to have a representative cell to 
assist in course selection. Mail reply card or coy oon 
to CIE ... or write: Cleveland Institute of Electro -ics, 
Inc., 1776 East 17th Street, Cleveland, Ohio 44114. 
Do it TODAY. 

Approved Under G.I. Bill 
All CIE career courses are approved for educational ben- 
efits under the G.I. Bill. If you are a veteran or in service 
now, check box for G.I. Bill information. 

,r- 
CIECleveland Institute 
of Electronics, Inc. 

1776 East 17th Street, Cleveland, Ohio 44114 
Accredited Member National Home Study Council 

Please rush me your FREE school catalog and career in 
formation package today. 

I am especially interested in: 

Electronics Technology Industrial Electronics 
FCC License Preparation Electronics Engineering 
Color TV Maintenance Other 
Mobile Communications 

Print Name 

Address Apt. 

State Zip Age 

Check box for G.I. Bill information. 

Veteran On Active Duty 

City 

Circle 15 on reader service card 

c z 
m 

55J (-3.1 
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Radio -Electronics 

Tests HI -FI Gear 
by LEN FELDMAN 

CONTRIBUTING HIGH -FIDELITY EDITOR 

STARTING NEXT MONTH, RADIO -ELEC- 
TRONICS is introducing a new feature - 
testing high- fidelity equipment. The com- 
ponent high -fidelity industry has grown 
tremendously over the past several years. 
Today there are thousands of hi -fi com- 
ponents available. Manufacturers of re- 
ceivers, tuners, amplifiers, record playing 
equipment, tape decks, phono cartridges 
and speakers introduce new models each 
year -and sometimes twice a year. There 
are annual publications, and even some 
quarterly ones that attempt to tabulate the 
current models, constantly updating their 
listings as best they can. But these pub- 
lications limit themselves to, at best, a 
listing of the manufacturer's own pub- 
lished specifications, as copied from avail- 
able advertising literature. 

Other respected publications do pro- 
vide in -depth product test reports that 
attempt to evaluate a product's perform- 
ance through instrument testing and a 
minimum of actual listening and subjec- 
tive evaluation. Still others present wholly 
subjective evaluations of new equipment, 
based solely upon use and listening tests. 
Most of these publications cater exclu- 
sively to the so- called audiophile who 
also expects to find record and tape re- 
views in the same periodicals. 

Radio- Electronics has long recognized 
that the interest in high -fidelity is a broad 
one, and one that particularly interests 
our readers, who are involved profession- 
ally in other areas of electronics. There- 
fore, we plan to strike a balance between 
"test- equipment" measurement of high 
fidelity performance and listening tests as 
well as "hands on" use tests. We recog- 
nize, too, that our readership is extremely 
diverse. We have readers who would like 
us to delve into the circuitry of the latest 
tuner we test and even provide circuit 
diagrams, with suitable explanatory ma- 
terial. Others would simply like to know 

FM PERFORMANCE MEASUREMENTS 

SENSITIVITY, NOISE AND FREEDOM FROM INTERFERENCE R -E R -E 
Measurement Evaluation 

IHF sensitivity, Mono: (AV) 

Sensitivity, Stweo (AV) 
50 dB quieting signal, Mono (MV) 
50 dB quieting signal, Stereo (AV) 
Maximum S/N ratio, Mono (dB) 
Maximum S/N ratio, Stereo (dB) 
Capture ratio (dB) 
AM suppression (dB) 
Image rejection (dB) 
IF rejection (dB) 
Spurious rejection (dB) 
Alternate channel selectivity (dB) 

FIDELITY AND DISTORTION MEASUREMENTS 
Frequency response, 50 Hz to 15 kHz ( ±dB) 
Harmonic distortion, 1 kHz, Mono ( %) 
Harmonic distortion, 1 kHz, Stereo ( %) 
Harmonic distortion, 100 Hz, Mono ( %) 
Harmonic distortion, 100 Hz, Stereo ( %) 
Harmonic distortion, 6 kHz, Mono ( %) 
Harmonic distortion, 6 kHz, Stereo ( %) 
Distortion at 50 -dB quieting, Mono ( %) 
Distortion at 50 -dB quieting, Stereo ( %) 

STEREO PERFORMANCE MEASUREMENTS 
Stereo threshold (AV) 
Separation, 1 kHz (dB) 
Separation, 100 Hz (dB) 
Separation, 10 kHz (dB) 

MISCELLANEOUS MEASUREMENTS 
Muting threshold (AV) 
Dial calibration accuracy ( ±kHz @ MHz) 

EVALUATION OF CONTROLS, DESIGN, CONSTRUCTION 
Control layout 
Ease of tuning 
Accuracy of meters or other tuning aids 
Usefulness of other controls 
Construction and internal layout 
Ease of servicing 
Evaluation of extra features, if any 

OVERALL FM PERFORMANCE RATING 
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FIG. 3. AMPLIFIER PERFORMANCE MEASUREMENTS 
POWER OUTPUT CAPABILITY: All Radio-Electronics power output measurements will 

be made on the basis of continuous (RMS) power and will include readings at low, mid 
and high frequencies for both 4 -ohm and 8 -ohm load conditions. Readings should then 
be compared with manufacturer's claims which appear at the beginning of each report. 
Range of frequencies over which full power can be obtained at or below rated harmonic 
distortion will also be noted. All power measurements will be made with all channels 
operating and delivering equal power, after pre- conditioning tests (as required by the 
FTC rules governing power output claims for audio products). 

HARMONIC AND IM DISTORTION: Measured at manufacturer's stated power output 
level and at 1 watt. The lower the results the better, but figures listed should be compared 
with manufacturer's claims, since some base power ratings are on higher rated distortion 
levels than others. 
DAMPING FACTOR: Higher damping factors restrain speaker's motion when audio signal 
stops abruptly. Damping factor should be at least 15, and numbers higher than 50 or so 
offer little audible improvement and are generally wasted because the resistance of 
speaker wires (unless heavy gauge cable is used) effectively subtracts from the high values 
of damping factor available at the amplifier's output terminals. 

PHONO PREAMP CHARACTERISTICS: Include frequency response which should con- 
form closely to the standard RIAA (Record Industry Association of America) playback 
curve. We show maximum deviation from this response in dB, and the lower the figure 
the better. With today's records containing great dynamic range (difference between 
softest and loudest musical passages) it is important that phono inputs be able to handle 
high inputs before distortion in these low level stages occurs. If distortion occurs at the 
preamp stage, no amount of volume control reduction will help the problem, since the 
distortion has now become part of the signal being controlled. Therefore, a high overload 
number lin mV) is better and should be at least 20 or 30 times the nominal input sensi- 
tivity listed later in the chart. Our hum and noise measurements are always referred to 
input sensitivity, rather than to some arbitrary number of millivolts. For this reason, we 
may Lead "poorer" (lower) numbers than manufacturers claim, but main text will always 
describe hum level in qualitative terms as well. 

All RMS measurements are for rated distortion. Phono hum measurements are in dB. 
The input capacitance of most preamp circuits is insignificant compared to audio cable 
and tonearm wiring. Hum and noise are referred to INPUT SENSITIVITY, which results 
in full output. In other words, if input sensitivity is 2.0 mV, that value will produce full 
power output with all level controls full up and that's the way hum will be measured. As for 
high level input hum measurements, these will be made with all level controls full up, and 
therefore dB readings will be "below full output" based on maximum input sensitivity. The 
minimum volume hum measurement is also referred to the previously determined "full 
output" level and is given mostly to provide some indication of hum level of the main 
amplifier section alone. 

HIGH -LEVEL INPUT MEASUREMENTS: Include frequency response (which should have 
the least deviation over the useful range from 20 Hz to 20 kHz), hum and noise (which 
should have the highest number of dB's as possible) and residual amplifier noise, in which, 
again higher dB numbers are better. 

TONAL COMPENSATION MEASUREMENTS: In addition to stating range of bass, treble 
(and such other tone controls as appear) controls, test reports will include graphs show- 
ing tone control action. Too much range here is not necessarily a virtue, since overuse 
of tone controls can cause distortion and overdriving of amplifiers. Pivot frequencies and 
the way in which the tone controls behave is more important than absolute total range of 
control -hence the more definitive graphs. High and low filter circuits, designed to re- 
duce scratch and rumble, will also be plotted in graphic form, since many accomplish 
little more than the tone controls while some provide useful scratch and rumble attenua- 
tion with a minimum sacrifice in musical content. 

COMPONENT MATCHING MEASUREMENTS: These are given for reference and to en- 
able you to choose matching component properly, rather than as a qualitative listing. For 
example, one should not choose a 2.0 mV phono cartridge to use with an amplifier having 
a nominal phono input sensitivity of 4.0 mV, etc. 

How the component fits 
into a total system 

If a picture is worth a thousand words, 
so is a simple diagram, especiall; if it 
can show at a glance how a giver high - 
fidelity component can be used in an 
entire system. Figure 2 is typical a those 
we will include with each produ:t test 
report. It would take several paragraphs 
to detail everything in that diagrz m. At 
one glance we see what additiona com- 
ponents can be connected to the re eiver, 
how many phonograph input fz cilities 
there are, how many tape machires can 
be used at one time and much ma -e. We 
also learn from the diagram just where 
the component under discussion f is into 
the entire high fidelity scheme of things. 

Incidentally, we will use the same 
Rating Chart for FM perfornance 
whether the FM circuitry is par of a 
separate FM tuner or part of an )verall 
integrated receiver. The same thing ap- 
plies to amplifier performance rm.asure- 
ments and the Rating Chart she wn in 
Fig. 3. Conversely, if we were to sting a 
basic power amplifier (one with no con- 
trols or preamplifier circuitry ), those 
items relating to preamplifier and :ontrol 
performance in Fig. 3 would not ippear, 
but the same chart format will b used. 
Readers unfamiliar with some )f the 
terms used in measuring these ele:tronic 
components will find brief expla: cations 
in the text appearing below Figs. 1 and 3. 

Where we encounter a novel or worth- 
while feature on the control pan' i, of a 
given product, we will try to pr sent a 
close -up view of that feature for ,z reater 
clarity. It has been our feeling that the 
overall product photos accomr anying 
most test reports in the past hav ° been 
so reduced in size (in the interest If con- 
serving space) that readers cannot hope 
to inspect the details of the front panels 
from such pictures. Our close -ups where 
applicable, should help. (See exam ple, in 
Fig. 4) . 

An overall amplifier performance 
rating will appear at the conclue ion of 
the amplifier performance measurement 
rating chart even if the amplifier is part 
of an all -in -one receiver. In that way, 
the reader can easily separate tuner sec- 
tion and amplifier section perfor Hance, 
since very often these two major sections 
of a stereo or 4- channel receiver Jo not 
measure up equally. 

Similar performance rating char have 
been created for the evaluation c f such 
other high fidelity component pr oducts 
as open -reel tape decks, casset t : tape 
decks, phonograph cartridges and record 
playing equipment. The notes accoi -tpany- 
ing each of these charts will help a quaint 
you with the relative importance of the 
measurements we make. 

(continued on p 7ge 72) 
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make your own 
reading computer 
This device demonstrates how a computer 
recognizes characters. It can recognize 
and identify the numerals 1 through 9 

by JOSEPH BRAUNBECK 

THE ABILITY TO RECOGNIZE PATTERNS 
is one of the most impressive features 
of modern electronic computers. While 
their ancestors had to get every bit of 
data via punched card or tape, mod- 
em computer systems are able to read 
numbers and letters, printed or even 
handwritten. They can recognize star 
patterns for navigation or search acres 
of aerial reconnaissance film for the 
deadly patterns of tanks and rockets. 
How is this done? Usually a special 
peripheral unit, called a reading com- 
puter, is attached to the central pro- 
cessor of a large computing system. 
The following description shows how 
to build a demonstration model of 
such a reading computer. The relation 
of this model to a reading computer 
capable of reading about 3000 charac- 
ters -per- second is about the same as 
that of a July -4- fireworks rocket to a 
Saturn V. Nevertheless this little box 
containing 17 toggle switches and 25 
lamps gives a good idea of what is 
meant by the term "artificial intelli- 
gence." 

A practical reading computer 
To make this a simple device, I 

limited the number of patterns to be 
recognized to the shapes of the num- 
erals 0, 1, 2, 3, 4, 5, 6, 7, 8 and 9. 

There is a fairly large number of 
reading computers, so called "docu- 
ment readers," which are also special- 
ized in reading numerals. For example, 
magnetic ink inscriptions on checks 
consist of numbers and a few special 
symbols only. 

A reading computer for practical 
use has a rather complicated mech- 
anism to transport the paper or film 
to be scanned towards and away from 
the scanner at high speed. The scanner 
locates the shapes to he recognized 
and converts them into electrical 
signals. 

To keep the investment in money 
and work within the experimenter's 
reach, I omitted the mechanical trans- 
port as well as the scanner and prefer 

2 " I:I . . ME 

FIG. 1 -A FEW RECOGNIZABLE NUMBERS that can be generated with a 15 -dot matrix. 

1 

13 

14 

15 

16 

17 

18 

19 

110 

111 

112 

113 

114 

115 

S1-b 

S2-b 

S3-b 

S4-b 

S5-b 

0-0 
S6-b 

S7-b o 
S8-b 

o-o 

S9-b 

o-c 
S16b 

o-0 

S1 -c S1 -d 
O 0 _0 O O O _0 O 

S2-c S2-d 
O O ! O o o -G 

S3-c S3-d 
O 0 00 0 O _ o 

S4 c 

S5-c S5-d 
O 0 0 0 

S6-c S6-d 
o o_o- o o o 0-0 

S7-c S7-d 
o o _ a o o---o--.o---0 

S8-c 58-d 
o 0 0- o 0 0 0 0 

S9-d 
O 0 "0 0 0.0 0 

51ac S10-d 
O 0 0 0 0 0 -0 0 

511-d 
o o e o 

S12-c S12-d 
o o o o 

S13-c S13-d 
O 0 00..00 

S4-d 
0 0 0 0 

S9-c 

S13-b 

S14-b 

S15-b 

S15-a 

Illl 
BATT 

S71-c 

S14-c S14-d 
o 0 - 0 0 0 0 0 0 0 

515-c 515-d o-o o o . o o o_ o o 

ARRANGEMENT 
OF LAMPS 

01 13 D I D I 

PATTERN TO BE 
RECOGNIZED 

O 00 
O 00 
O 00 
O 00 
O 00 

FIG. 2 -THIS CIRCUIT WILL ONLY RECOGNIZE the pattern "2 ". It is an impractical circuit 
due to the number of switches that would be necessary to recognize all ten numbers. 

PARTS LIST 
S1 thru S15 -4PDT toggle switches (see text) 
S16, S17 -SPST toggle switches 
11 thru 125 - sub -miniature lamps 6V, 

40mA (Hudson #1730, Sylvania #342, 
GE #1730D or equiv. -see text) 

BATT -6V, 800mA (see text) 
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pattern input by hand. 
In each reading computer, the pat- 

tern to be recognized is checked 
against a number of stored patterns. 
The stored pattern most similar to the 
incoming one, is then transmitted to 
the central processor unit of the com- 
puting system. Sometimes, for greater 
flexibility, the reading computer does 
not store the complete patterns, but 
only the characteristic features. We 

o 
Sl-a 

o 
S2-a 

o 
S3-a 

o 
S4-a 

11 

12 

O 
13 

14 

o 
S5-a 

o 
S6-a 

15 

16 

o 
S7-a 

o 
S8-a 

S9-a 
o 

o 
S1Da 

o 
S11-a 

o 
S12-a 

o 
S13-a 

o 
S 14-a 

o 
SI 5-a 

17 

18 

19 

S4-c 

will duplicate this part of the reading 
computer using the cheapest logic 
circuit elements available- switches. 

As the average experimenter does 
not own a computer, our demonstra- 
tion model has no computer output 
interface. If a pattern is recognized, 
the device shows its meaning by light- 
ing one of ten lamps. 

As mentioned earlier, pattern input 
is done by hand. That means that the 
pattern is composed of a number of 
lamps, that are switched on and off 
individually. Again, we have to think 
of our budget. 

What is the minimum number of 
dots to form the shapes of the numeric 
characters 0 -9? Experience shows, that 
you need at least 15 dots, 5 lines of 3 

dots each. Believe it or not, you can 
compose 32,768 different patterns by 
choosing each of the dots to be black 
or white. Figure 1 shows a few num- 
bers composed of 15 dots. 

The circuit for realizing a 15 dot 
pattern input is shown in the left side 
of Fig. 2. 

Fifteen switches are connected to 
15 miniature lamps I1 through 115. 

S5-ci S12-c 

0r-1; o o o o 
S2-b S13-c S7-c 

r o- 
S75-b 

116 

117 

O O 00 O -o 
S9-c S11-b 

o w 
S5-d 

O a 
S4-b 

o 

S10-c 

S7-d 

S8-b 

118 (Q) 

119® 

120® 

121 

122 

123® 

124 0 I 

O b O-T-0 0 0 

110 
511-d 

111 .- 
112 

113 

114 

115 

o o 
$10-d 

S12-b S6-c 

S6-d 

S4-d 

o- 
59-b 

S3-b 

SSc 

S2-c S13-d 

125 

STANDBY o RECOGNIZE 

S16 

BATT 

IIIII 
OFF 

S17 ON 

FIG. 3- PRACTICAL CIRCUIT that will recognize all ten numbers. This circuit reduces the 
number of switch contacts by recognizing only the essential features of numeric characters. 

For the sake of convenien. :e, the 
switches are arranged physically in 
the same manner as the rn niature 
lamps. Now, by switching the lamps 
on and off, any of the 32,768 patterns 
can be realized and is promptly dis- 
played by the lamps. But how can it 
be recognized? The answer is to use 
switches with more than one ..:ontact. 
This device uses double -throw switches 
that close two contact pairs in one 
position, and two in the other position. 
So switch SI has two contac t pairs 
labelled Sl -a and Sl -b in the circuit 
that close when lamp I1 is switched 
on. And also has two contai t pairs 
labelled SI -c and Sl -d that clone when 
lamp I1 is switched off. I f such 
switches are used, there is a otal of 
60 contact pairs available. Figure 2 

now shows a very straightforw and ap- 
proach to pattern recognition While 
15 contact pairs are used to display 
the pattern by means of lamp i, there 
are 15 more contact pairs wired in 
such a manner, that the lamp abelled 
"2" is only energized if the display 
lamps I1 to 115 form the pattern of a 
"2" like that shown beside the circuit. 

This straightforward approa ch has 
two disadvantages. The first is. :hat we 
have already used 30 of 60 contacts 
for recognizing only one share. We 
would run into difficulties if vl a tried 
to wire all 10 numerals into the 15 
switches. The second disadvan:age is, 
that the device still is extremely stupid. 
If, for example, lamp I3 is exting uished, 
a human observer would still c Dnsider 
the pattern to be a "2 ". The machine, 
wired as in Fig. 2, would not De able 
to recognize it. 

Both difficulties may be overcome 
if we do not store complete I patterns 
but only essential features of numeric 
characters. For example, a "2" is 
sufficiently described if we s.ly that 
lamps 14, I5 and I12 have to be 
switched off in any pattern it order 
to make it look like a "2 ", vo hile I1 
and I15 have to be switched on Then, 
with only 60 contact pairs at cur dis- 
posal, we cannot afford the lu ;ury of 
using contact pairs only to swill ch dis- 
play lamps. Furthermore, the wiring 
may take into account features com- 
mon to two different characters. This 
too, saves contacts. 

A circuit based on these pr nciples 
is shown in Fig. 3. This device is able 
to recognize a variety of shapes by 
lighting the appropriate lamp. It does 
not use all the contact pairs teat are 
available, so that there is enoug l room 
left to incorporate additional ideas. 

Beside the on /off switch, there is 
another one labelled STANDBY/ RECOG- 

NIZE. This switch, which simply 
switches the bank of output lamps, 
adds much to the impressive p.rform- 

(continued on page 78) 
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All About CD -4 

THE DEVELOPMENT OF THE COMPATIBLE 
Discrete 4- channel (CD -4) quadriphonic 
system placed demands on the phono- 
graph cartridge that were unheard of a 
little more than five years ago. In the 
stereo recording system, developed in the 
late 1950's, each of the walls carries one 
of the two stereo program channels. The 
major requirement of the stereo cartridge 
is that its stylus follow faithfully the un- 
dulations in the groove walls and develop 
output signals that are replicas of the 
signals recorded in the wall grooves. The 
stylus /cartridge assembly is designed for 
faithful reproduction of signals from 
about 20 Hz to 20 kHz. 

The CD -4 recording and playback 
system is similar in some respects to FM 
multiplex stereo broadcast and reception. 
Each wall of the record groove carries a 
single channel of information -left -front 
plus left -rear on the inner wall and right - 
front plus right -rear on the outer wall of 
the groove. In addition, each groove wall 
carries a 30 -kHz FM subcarrier that is 
modulated by the front -minus -back dif- 
ference signals that are needed to decode 
or demodulate the quadriphonic signal 
into four discrete channels. This is illus- 
trated in Fig. 1. Thus, the signal on each 
groove wall consists of the 20- 15,000 -Hz 
front -plus -rear sum signal with the piggy- 
back 30 -kHz subcarrier modulated by the 
front -minus -rear difference signal. From 
this discussion and Fig. 1, we see that a 
CD -4 cartridge and stylus assembly must 
respond accurately to signals as high as 
45 kHz -the 30 -kHz subcarrier frequency 
plus a maximum deviation of 15 kHz. 
Optimum design for a CD -4 cartridge 
aims at a response out to 50 kHz. 

A new stylus is needed 
Conventionally, the standard stereo 

stylus has a spherical tip with a radius 
of 0.7 mil (0.0007 inch) radius. But, 
this is too large for accurate tracking of 
high frequencies, particularly in the 
grooves near the center of the record. 

Reducing the tip radius to, say, 0.5 
mil, improves high- frequency response at 
the cost of groove deformation and in- 

Present day CD -4 cartridge technology has gone in 
technology. Here's a look at several manufacturers 

AUDIO TECHNICA AT15S and AT2OSL 

PICKERING UV-15 

EMPIRE 4000D series. 

s 
JVC 4MD-20X 

creased record wear. The reasoning be- 
hind this is simple. With smaller stylus 
tip radius, the weight of the cartridge 
assembly is now concentrated in a smaller 
area of the groove and the damage 
(wear) is greater. So, a few years ago, 
cartridge manufacturers developed an 
eliptical stylus for stereo cartridges with 
a radius of around 0.7 mil across the 
groove and about 0.2 mil in the direction 
of the groove. A comparison of spherical 
and elliptical stylii in record grooves is 
shown in Fig. 2. 

The elliptical stylus does not track the 
30 -kHz subcarrier very well and a 
further reduction in tip radius would re- 

I 

CD -4 RECORD FREQUENCY DISTRIBUTION 
FIG 1 -HOW SIGNAL FREQUENCIES ARE DISTRIBUTED on a CD -4 disc. The pickup must 
have response out to 45 kHz so it can respond to the full deviation of the 30 -kHz frequency - 
modulated subcarrier. 

4*.....00v CH1+CH2 

SUM 
SIGNAL 
(RIGHT) 

BANG & OLUFSEN MMC -6000 

suit in increased record wear- partic- 
ularly in the area of the subcarrier 
modulations. 

The solution to this problem has been 
the development of the Shibata (and 
Shibata -type) stylus -a concept in which 
the tip radius is reduced to 0.2 to 0.3 mil 
while the area of the stylus in contact 
with the record groove is increased over ` 

DIFFERENCE CH3 +CH4 
SIGNAL 

CH1CH2 

15 kHz 20 kHz 50 kHz 

30 kHz 

SUM 
SIGNAL 
(LEFT) 

DIFFERENCE 

1 
CH3 CH4 
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Phono Cartridges 
many different directions, as did stereo cartridge 
and their approach to producing a CD -4 cartridge. 

by ROBERT F. SCOTT 
TECHNICAL EDITOR 

AUDIO DYNAMICS ADC -XLM and ADC -VLM 

MICRO- ACOUSTICS ODC -1 

four times. This reduces pressure at the 
point of contact and is said to not only 
provide faithful tracking out to 45 kHz 
but also reduce record wear and prolong 
stylus life. 

What about the cartridge? 
When the CD -4 record hit the market, 

there were several high -quality stereo 
cartridges with claimed response out to 
30 kHz. The CD -4 cartridges available 
today are generally top -of- the -line stereo 
cartridges with mechanical innovations 

SPHERICAL STYLUS ELLIPTICAL STYLUS 
IN GROOVE IN GROOVE 

FIG. 2 -THE SPHERICAL STYLUS does not 
track well at high frequencies unless its 
tip radius is reduced to about 0.5 mil. This 
increases record wear. An elliptical stylus 
gives excellent tracking at high frequen- 
cies with minimum deformation and wear 
on the record grooves. 

TECHNICS EPC- 450C -II 

STANTON 780/4DO 

made to improve (1) high- frequency 
response, (2) smoothness at the extremely 
high frequencies to insure distortion -free 
recovery of the subcarrier and (3) high - 
frequency channel separation -poor 
channel separation results in FM beat 
distortion between channels rather than 
linear crosstalk as is common in matrix - 
type quadriphonic systems. 

(Basically, these improvements are the 
result of reducing the mass of the me- 
chanical or moving elements in the sys- 
tem. The lower the mass, the higher the 
resonant frequency and increasing the 
resonant frequency improves both the 
high- frequency response and high -fre- 
quency separation.) 

What about cartridge construction? 
Modern cartridges develop output volt- 

ages that are either proportional to the 
amplitude or velocity of stylus motion. 
Amplitude -proportional cartridges in- 
clude crystal and ceramic (piezoelectric), 
strain -gauge (piezoresistive) and electret 
(electrostatic capacitor and voltage -vari- 
able) types. 

Velocity -proportional cartridges de- 
velop output voltages proportional to the 
product of amplitude and frequency. In 
a constant -amplitude groove, the output 
voltage is proportional to frequency. The 
various forms of magnetic cartridges 
(moving -iron, moving- magnet, moving- 

coil, induced -magnet and variabl. -reluc- 
tance) are all velocity -proportiona types. 
The output voltage developed by mag- 
netic cartridges is generated by - arying 
the strength of a magnetic field sui round- 
ing a coil or by varying the posi ion of 
the coil in a fixed magnetic fel1. The 
construction of some of these amplitude- 
proportional and magnetic cartridi es will 
now be covered in more detail. 

Electret cartridges 
The electret can be consideres i as a 

permanent electrostatic equivalen . of a 
permanent magnet. It is a perm mently 
polarized dielectric device. Two d fluent 
design approaches are used in the Micro - 
Acoustics QDC -1 and Toshiba C. -404X 
cartridges. 

Figure 3 shows the basic strum tire of 
ARM 

OU 'UT d 
N:=:*_ 

ELECTRET POWER 
ELECTRODE 09 SOURCE 

ELECTRET 
ELECTRODE 

CANTILEVER 

RL 
1'0 

EQUALIZER 

STYLUS TIP 

FIG. 3 -THE ELECTRET CARTRICGE by 
Toshiba uses two electreis as fixed plates 
of two capacitors. Movement of the stylus 
cantilever develops varying elect ,3static 
voltages that are amplified by IC's by It into 
the cartridge. 

the Toshiba electret capacitor cartridge. 
The tapered cantilever that hoI is the 
stylus tip is the movable element A two 
charged capacitors -one in each channel. 
It is positioned between two , lectret 
electrodes mounted at a 90° angle so 
they are perpendicular to the w ills of 
the record groove. As the stylus noves, 
the capacitance between the cal tilever 
and each electrode varies, developing an 
electrostatic voltage that is amplillied by 
two IC's built into the cartridge. 

The Toshiba C- 404X -to be m:.rketed 
in June -will be supplied with an equal- 
izer /preamp that provides flat frequency 
response so it works through a al )-4 de- 
modulator into the AUX inputs c f a 4- 
channel receiver or amplifier. Ile pre - 
amp /equalizer also reverses the pl ase of 
one of the channels. 

The circuit in Fig. 4 is the equ slizer/ 
preamp for the Toshiba C -410C stereo 
cartridge. The equalizer /preamp tor the 
C -404X will probably include a CD -4 
decoder circuit or will be designed to 
work into one. 

Micro -Acoustics QDC -1 
Figures 5, 6 and 7 illustrate th: con- 
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struction and operation of the QDC -1 

electret cartridge by Micro- Acoustics. 
Basically, stylus motion varies the in- 
stantaneous pressure on the two electret 
transducers -one for each channel. The 
transducers are suspended from damping 
blocks mounted at the top of the cart- 
ridge assembly. When the electret is 
flexed, there is a change in the standing 
polarizing voltage between two opposing 
surfaces. The output voltage is the exact 

FROM 
ARM 

OUTPUT 

LIN 

0.0033 
0.022 

100K 

IN60 

0.0033 
0.022 

I(-- 100K 
--NW- 

tp-voif-111+211 
q 18V 1811 

1 BATT BATT 

of the resolver on the transducers during 
other groove- modulation conditions can 
be determined by studying Fig. 7. 

The strain -gauge cartridge 
The EPC- 450C -II is Panasonic's 4- 

channel version of an earlier piezoresis- 
tive semiconductor stereo cartridge. Its 
construction is shown in Fig. 8. The 
cartridge operates like a strain- gauge- 
a resistive measuring device that converts 

T .33 

ROUT 

-- 

i .33 

LOUT 

O 

MAG OUT 

4L 

TO 
AMPL 
AUX 
TERMINAL 

TO AMPL 
PHONO 
TERMINAL 

FIG. 4- EQUALIZER /PREAMP for Toshiba C -410C electret stero cartridge. A CD -4 decoder 
will probably be included in a similar unit made especially for the Toshiba C -404X cartridge. 

analog of the mechanical vibrations 
coupled to the electret by the stylus. A 
passive network converts the output to 
the characteristics of a typical magnetic 
cartridge so the QDC -1 can be used as a 
direct replacement. 

Figure 6 shows how the cantilever or 
stylus bar connects to the resolver or 
coupling device at a pivot point common 
to the vertical and horizontal axis. The 
coupler has four points of force trans- 
mission equidistant from the pivot point. 
Two are the two elastomer members 
fastened to the base of the cartridge. The 
two top resolver force points are on the 
two electrets. 

Motion imparted to the stylus bar by 
right -channel modulations causes the re- 
solver to rotate about the "L" axis, so 
pressure is applied to the right trans- 
ducer. Conversely, only the left trans- 
ducer is excited when only the left chan- 
nel of the record groove is modulated. 

When both channels are modulated 
out -of- phase, stylus motion is vertical 
and both transducers are excited by equal 
pressures developed around the X -X axis. 
When both channels are modulated by 
in -phase signals, the resultant action is 
lateral around the Y -Y axis -resulting in 
alternately increasing and decreasing 
pressure on the transducers. The action 

RIGHT CHANNEL 
ELECTRET 

RESOLVER 
COUPLING 
POINT 

X 

ELASTOMER L 

AXIS 

Y 

Y 

to each transducer by the CD -4 demod- 
ulator. Normal current through the 
strain -gauge sensors is about 3.5 mA 
with swings to 7 mA with maximum 
groove modulation. 

The EPC- 450C -H works directly into 
the model SH- 405 -II CD -4 demodulator 
or into any Technics quadriphonie re- 
ceiver that has a built -in CD -4 demod- 
ulator. Since the cartridge does not gen- 
erate a signal within itself, the output 
cables are not frequency sensitive and 
there is no high- frequency loss due to 
cable capacitance as is the case with 
most magnetic cartridges. 

(Most CD -4 cartridges work into fairly 
high impedances so ordinary shielded 
audio cables have enough stray capaci- 
tance to seriously attenuate frequencies 
above around 20 kHz. This causes carrier 
drop -out, resulting in noise and poor 
separation. Special low -capacitance audio 
cables to run from the cartridge to the 

LEADS TO 
OUTPUT 
NETWORK ELECTRET 

TRANSDUCER 

DAMPING 
BLOCK 

COUPLING 
POINT 

RESOLVER 

STYLUS 
BAR , 

EDGE OF 
MODULATION 

PLANE 

STYLUS 
BAR 

TENSION 
WIRE 

ELASTOMER 

FIG. 5 -SIDE VIEW showing basic construc- 
tion of the ODC-1 electret cartridge by 
Micro -Acoustics. Stylus bar exerts pressure 
on two electret elements through resolver 
bar. 

RECORD 
STYLUS SURFACE 

PIVOT POINT 

X 

LEFT CHANNEL 
ELECTRET 

RESOLVER 
COUPLING 
POINT 

ELASTOMER R 

AXIS R 

LATERAL MODULATION DI RECTION - - rRIGHT CHANNEL 

VERTICAL 

RECORD SECTION IN MODULATION PLANE 

FIG. 6- RESOLVER GEOMETRY illustrates how resolver exerts varying pressures on the elec- 
trets in response to record groove modulation in the ODC -1 cartridge. 

pressure or tension into an electrical sig- 
nal. As the stylus swings, the Micro - 
Coupler (resolver) presses alternately 
against the two piezoresistive silicon 
transducers so their resistance changes 
with pressure. Resistance change alone 
is not enough to develop an output sig- 
nal so about 4 volts DC bias is supplied 

demodulator input are available from 
most cartridge makers.) 

Figure 9 shows the basics of the input 
circuits in the Technics CD -4 demod- 
ulator. The outputs of the two cartridge 
channels are out of phase and cannot be 
changed by exchanging connections to 
the and - cartridge terminals. There- 
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Audio Dynamics Corp. 
Pickett District Rd., 
New Milford, CT 06776 

Supex XLM -MkI I IM 
` 15- 50,0006 28 25 S 0.75 -1.5 5.75 0.65 47K /200pF S12. 00 

Audio Technic. U.S. 

Fairlawn, 
Shwn, Ave. 

Fairlawn, OH 44313 

AT -12S DMM 15- 45,000 25 15 S 1.0 -2.0 6.9 0.54 47K -100K 3 5. 95 

AT -14S DMM 5- 45,000 25 15 S 1.0 -2.0 6.7 0.54 47K -100K S Ti 00 

AT -15S DMM 5-- 45,000 25 (min.) 15 (min.) S 1.0 -2.0 8.5 0.54 47K -100K :10: 00 

AT -20SL DMM 5- 50,000 25 (min.) 15 (min.) S 1.0 -2.0 8.5 0.54 47K -100K 317! 00 

Bang & Olufsen 
of America 
2271 Devon Ave., 
Elk Grove Village, 
IL 60007 

MMC 6000 MI 20- 45,000 25 (min.) 15 (min.) O' 1.0 5.5 0.6 100K/100pF 3 8! 00 

Benjamin Electronic 
Sound Co. 
40 Smith St., 
Farmingdale, NY 11735 

ELAC STS -655 -D4 MM 10- 50,000 26 20 S 1.0 -2.0 6.0 0.8 47K -100K S'0(00 
. 

Empire Scientifc Corp. 
1055 Stewart Ave., 
Garden City, NY 11530 

4000D/ I MI 5- 50,000 27 20 0 1.0 7.0 3.0' 100K s 8E.95 

:4000D/ I I M I 5- 50,000 30 23 0 1.0 7.0 3.03 100K tì' 24.35 

4000D /Ill MI 5- 50,000 35 25 O 1.0 7.0 3.0' 100K 5145.35 

Hitachi 
America 

Corp. 
of America 
401 W. Arista Blvd., 
Compton, CA 90220 

MT -14F DMM 20- 45,000 NA NA S 2.0 NA 1.5 -2.5' NA 8<5C.306 

JVC America 
50-35 56th Road, 
Maspeth, NY 11378 

4M0 -20X MM 20- 60,000 30 (min.) 20 (min.) S 1.5 -2.0 4.0 25.6 47K -100K S 4: 95 

Micro- Acoustics Corp. 
8 Westchester Plaza, 
Elmsford, NY 10523 

ODC -1q EC 5- 50,000 30 15 0 1.0 -2.0 7.0 3.06 47K 312. 00 

Panasonic 
200 Park Ave., 
New York, NY 10017 

EPC- 450C -I I SG 0- 50,000 20 15 S 1.5 -2.5 3.8 NA7 100K S 6= 95 

EPC -451 SG 0- 50,000 20 15 0 2.0 -3.0 3.8 NA' 100K S 51 00(arp,) 
Pickering & Co. 
101 Sunnyside Blvd., 
Plainview, NY 11803 

UV- 15/24000 MI 10- 50,000 35 20 0 1.5 -2.5 6.0 0.6 100K/100pF S'2 -.95 
! UV- 15/20000 MI 10- 45,000 30 20 0 1.5 -2.5 6.0 0.6 100K/100pF S 6!: 90 

Stanton Magnetics, Inc. 
Terminal Drive, 
Plainview, NY 11803 

780/4D0 MI 10- 50,000 35 20 0 1.5 -2.5 6.0 0.6 100K/100pF S 2!: 00 
780/0 MI 10- 45,000 30 20 0 1.5 -2.5 6.0 0.6 100K/100pF . 7F.00 

Toshiba America, Inc. 
280 Park Ave., 
New York, NY 10017 

C-404X EC 20- 50,000 25 15 0 1.0 -2.0 6.5 10 NA N, 

U.S. Pioneer 
Electronics Corp. 
75 Oxford Drive, 
Moonachie, NJ 07074 

PC -01 IM 10- 50,000 25 20 O 1.0 -2.1 5.5 0.4 100K 1 6F. 35 

Codes: 1- Cartridge must be returned 6 -@ 5 cm /sec. 
DMM -dual moving magnet NA -data not available to manufacturer for stylus 7- Requires external DC sour :e 
EC- electret capacitor or not applicable replacement. 8- Cartridge not sold separat, !y IM- induced magnet SG- Strain gauge 2 -@ ±2.5dB Available only as a part" of 
MC- moving coil 0- multi -radial stylus, 3 -@ 3.54 cm /sec. the PS -14 turntable and CC -4 MI- moving iron similar to Shibata type 4-@ ±5dB demodulator combination 
MM- moving magnet S- Shibata stylus 5-@ 1 cm /sec. 9 -@ 1kHz; 1.5 -3.5 mV at 30 kHz 

1117-1 
ß1 

I I 

LI 

REST 

--s 
LATERAL 
(IN PLANE 
OF PAPER) 

R 

IH 
I L 

HI 

VERTICAL 
(OUT OF 
PAPER) 

FIG. 7- STYLUS BAR MOVEMENT is transmitted 
vertical movement of the stylus tip. 

fore, the phase of one channel is reversed 
by a phase inverter included in one of 
the demodulator input channels as shown. 
Frequency response is 0 to 50 kHz with 
RIAA equalization. The demodulator has 
a switch that removes the bias voltage 

RIGHT CH. 
(45° TO 
PAPER) 

LEFT CH. 
(45° TO 
PAPER) 

through resolver in response to lateral and 

so it can also be used with any magnetic 
cartridge. 

Magnetic cartridges 
The induced -magnet cartridge system 

(the Pioneer PC -Q1, Fig. 10, for ex- 

ample) is similar to a moving -iron type 
in construction and operation. -'he in- 
duced magnet is a small slug of rr agnetic 
material placed between the pole pieces 
of magnets and driven by stylus notion. 
Stylus movement distorts magnetic cou- 
pling between the pole pieces and causes 
corresponding voltages to be generated 
in the pickup coils. 

The classic moving- magnet system has 
a single magnet with two coil systems, 
each responsive to magnet movement in 
a single plane. Generally, the deg ign re- 
quires a relatively large and heavy mag- 
net structure that results in limte 1 high - 
frequency tracking ability and reduced 
separation above around 10 kHz. 

Audio -Technica's approach -employed 
in the AT2OSL, AT15S and similar cart - 
ridges-is to use two small, lightweight 
magnets for reduced mass and et.tended 
high- frequency performance. TN basic 
design of this cartridge series is shown 
in Fig. 11. 

49 

www.americanradiohistory.com

www.americanradiohistory.com


o 

SEMICONDUCTOR 
ELEMENT 

LEAD 
WIRES 

STYLUS -LEVER 
(WITH 

DIAMOND TIP) 

HOUSING 

ELEMENT 
HOLDER 

DAMPER 

MICRO 
COUPLER STYLUS 

LEVER 
HOLDER 

FIG. 8 -A PIEZORESISTIVE SEMICONDUC- 
TOR element is the heart of Panasonic's 
EPC- 450C -II strain -gauge cartridge. Motion 
at the stylus tip varies the resistance of 
the transducers. A fixed bias voltage de- 
velops a current that varies with groove 
modulation. 

TERMINALS 
STYLUS 
KNOB 

STYLUS 
UNIT 

POLE 
PIECE MAGNET 

SHIELDED 
CASE 

COI L 

POLE 
PIECE 

TERMINAL 
PIN 

LEFT 
CHANNEL 
OUTPUT 

PREAMP 
(FLAT) 

LOAD 
RESISTORS 

r 

1 

CARTRIDGE 

+4 VOLTS 
(3.5 -7mA) 

PHASE- 
INVERTER 
PREAMP 
(FLAT) 

o 
RIGHT 
CHANNEL 
OUTPUT 

o 

FIG. 9- PREAMPLIFIER for strain -gauge cartridge. Photoresistive elements are across pre- 
amplifier inputs and in series with load resistors and a bias supply. Two flat preamplifiers and 
a phase inverter feed signals to CD -4 demodulator circuits. 

FIG. 12 (right)- CROSS -SECTION of the B &O 
MCC 6000 integrated CD -4 cartridge. The 
unit must be returned to the manufacturer 
for stylus replacement. 

FIG. 11 (above) -DUAL MAGNETS driven by 
the stylus are features of the Audio -Technica 
cartridges. 

FIG. 10 (left) -BASIC CONSTRUCTION of the 
Pioneer PC -01 induced -magnet cartridge. 

TWO OF 
4 COILS 

TERMINALS MAGNET 

FRONT 
RIGHT 

CHANNEL 
COIL 

PLASTIC 
HOUSING 

MOVING -IRON 
ARMATURE 

NON- 
MAGNETIC 

TUBE 

SIDE CROSS- SECTION 

TWO OF 
4 COILS 

FRONT 
LEFT 
CHANNEL 
COIL 

HIGH - 
PERMEABILITY 
MAGNETIC 
LINKS 

RIGHT - 
CHANNEL 

POLE 
PIECE 

LEFT 
CHANNEL 

POLE 
PIECE 

NON- 
MAGNETIC 

TUBE 

FRONT CROSS -SECTION 

LEFT - 

CHANNEL 
POLE 
PIECE 

RIGHT 
CHANNEL 
POLE 
PIECE 

KEY 

1. 

2. 
3. 
4. 
5. 
6. 

7. 

8. 

NUDE PRAMANIK 
(SHIBATA -TYPE) DIAMOND 
LOW -MASS BERYLLIUM CANTILEVER 
MOVING MICRO CROSS 
BLOCK SUSPENSION 
POLE PIECES (4) 
INDUCTION COILS (4) 
MU -METAL SCREEN 
HYCOMAX MAGNET 

FIG. 13 (above)- STYLUS ASSEMBLY for the 
B & O cartridge. The "X" shaped element is 
the moving -iron armature that the maker calls 
the "Moving Micro Cross." 

FIG. 14 (left)- MODELS OF TYPICAL STYLI 
contrast the contact areas of elliptical and 
multi -radial tip contours. The multi -radial 
type shown (right) is the Pramanik diamond 
used by Bang & Olufsen. 

FIG. 15 (bottom left) -BASIC CONSTRUC- 
TION of the Stanton and Pickering cartridges 
for stereo and CD -4 reproduction. The mov- 
ing -iron armature is magnetized by its prox- 
imity to the permanent magnet fixed to the 
front of the cartridge housing. Armature 
motion induces signal voltages in the pairs 
of coils for the right and left channels. 

The Bang & Olufsen MMC-6000 inte- 
grated CD -4 cartridge uses a moving - 
iron concept that B & O calls "Moving 
Micro Cross." The construction of the 
cartridge is shown in Fig. 12. The "X "- 
shaped armature and stylus assembly is 
shown in the photo in Fig. 13. In the 
original version of the Moving Micro 
Cross concept, introduced in 1958, the 
armature and stylus assembly weighed 
2.6 mg. The assembly in the photo 
weighs only 0.22 mg. 

The photo in Fig. 14 compares an 
elliptical stylus and the multi -radial 
Pramanik (Shibata -type) diamond stylus 
used by B & O in the MMC -6000. 

(continued on page 94) 

www.americanradiohistory.com

www.americanradiohistory.com


All About 
OSCILLOSCOPES 

A new series of articles that presents oscilloscope 
fundamentals, examines specifications and features, 

and develops a series of applications 

THE OSCILLOSCOPE IS OFTEN LABELED 
the most valuable tool in the field of 
electronic measurement. While this 
may be an overstatement, it is so close 
to accurate that it is surprising to find 
many people using oscillocopes every- 
day without understanding the basic 
principles. Consequently, they fail to 
operate this instrument effectively. 

Perhaps one of the reasons for this 
is that the price of high -performance 
oscilloscopes has been decreasing dra- 
matically. The result of this change 
has been the virtual elimination of the 
sub $100 oscilloscope and the entrance 
of the high performance oscilloscope 
in the under $1,000 classification. For 
example, yesterday's television service 
technician either made do without an 
oscilloscope or, more likely, made do 
with a 3 -5 -MHz oscilloscope with re- 
current sweep. The cost of this oscil- 
loscope was probably between $50 and 
$250. Today, for slightly over $200, 
the service technician can purchase a 
10 -MHz triggered oscilloscope incor- 
porating a calibrated vertical- atten- 
uator and time base. Suddenly this 
technician is face to face with such 
items as sweep magnifiers, auto and 
normal triggering, trigger level con- 
trols, and a host of other specialized 
functions which did not exist on the 
simple 3 -MHz recurrent -sweep oscil- 
loscope. 

Why make such a necessary tool so 
complicated? The answer lies in the 
oscilloscope's versatility, versatility 
brought about the complexity of con- 
trols. 

In this series of articles, I will re- 
view the fundamentals of an oscillo- 
scope, examine specifications and fea- 
tures in detail, review operation of 
basic oscilloscope sections, and then 
develop a series of applications for 
oscilloscopes. 

It is not within the scope of this 
article to discuss all the various types 
of oscilloscopes available today. The 
discussion is confined to instruments 

'Design Engineer Heath Company, Benton 
Harbor, Mich. 

by CHARLES GILMORE* 

in the sub $1,000 class, mostly service 
instruments. Such items as specialized 
plug -ins, spectrum analyzers, and time - 
domain reflectometers, are not dis- 
cussed. 

Fundamentals 
The often used phrase "A picture is 

worth ten thousand words," is directly 
applicable to the oscilloscope. This is 
especially true when we, as technically 
oriented people, realize that the graph 
is our most important picture. The 
oscilloscope presents a graphical dis- 
play that, in its normal mode of op- 
eration, shows how a particular volt- 
age changes with respect to time. For 
the simplest oscilloscope, not only 
must this voltage change in time, but 
it must also repeat these changes 

3 
2 
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t- J 
O 
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0 I I 

1:00 1:05 1:10 1:15 1:20 
TIME 

TIME VOLTAGE 
1:00 1.0 
1:05 2.0 
1:10 1.0 
1:15 1.5 
1:20 1.8 

DATA 

FIG. 1- MEASUREMENTS CAN BE MADE 
without the aid of an oscilloscope by plot- 
ting measurements that were taken at pre- 
determined points in time. 

VERTICAL 
INPUT VERT 

AMPL 

SWEEP HORIZ 
CIRCUITS AMPL 

FIG. 2 -BASIC OSCILLOSCOPE CONSISTS 
OF a vertical amplifier, sweep crciuits and 
horizontal amplifier driving a cathode -ray 
tube. 

regularly in time. In other words, be 
periodic. Fortunately, the vast majority 
of signals within the electronic world 
do vary periodically. Of course a 
graph can be made by makúng the 
voltage measurements with some other 
instrument, say a digital volltmeter, 
and then plotting these numbers. A 
reading can be taken at 1:00 o'clock, 
1:10, 1:15 and 1:20, and these can be 
plotted on a graph as shown in Fig. 1. 
This technique is tedious and is not 
easily applicable to rapidly changing 
signals. The oscilloscope provi les this 
same graph with much greate- speed 
and with much less tedium. 

Figure 2 is a block diagra n of a 
basic oscilloscope. The basic oscillo- 
scope consists of a cathode r.ty tube 
(CRT), a vertical amplifier, a hori- 
zontal amplifier, and sweep :ircuits. 
Power supplies are used, but they are 
not shown in this elementary diagram. 

The amplifiers 
The vertical and horizontal ampli- 

fiers increase small electrical signals 
sufficiently to deflect the electrc n beam 
either vertically or horizontall' across 
the CRT. Typically, a CRT will require 
a voltage differential between its vertical 
plates of 100 volts if the beam is to 
be deflected across the tube. Input 
levels which will cause such a deflec- 
tion will be more like 100 -m V, thus 
requiring a gain of 1000 from the 
amplifier. 

Sweep circuits 
Sweep circuits are used to convert 

time to horizontal displacement on the 
face of the CRT. The sweep circuit gen- 
erates a waveform which rises linearly 

Ty 
T3 

TIME -. 
FIG. 3-SAWTOOTH OR RAMP WAVE- 
FORM commonly used by the swee: circuits 
to provide horizontal displacemet I of the 
CRT beam. 
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with respect to time (Fig. 3 -T,) and 
then suddenly drops to its initial value 
(Fig. 3 -T2). It then waits for a period 
of time (Fig. 3 -T2) and begins to rise 
linearly again. This waveform is corn- 
monly called a sawtooth or ramp signal. 

Generating a time base 
When the sawtooth waveform is 

used to drive the horizontal amplifier, 
the initial beam position will be the 
left edge of the CRT. As the sweep cir- 
cuit output voltage increases, the beam 
is driven to the right on the CRT. When 
the peak of the ramp is reached, the 
beam is at the right edge of the CRT. 
At this point the beam rapidly returns 
to the initial starting point as the 
sweep voltage returns to zero. When the 
horizontal amplifier of the oscilloscope 
is driven with this type of a sweep 
signal, horizontal displacement of the 
beam may be equated to time. This 
gives the oscilloscope a time base. For 
example, if the ramp charging time 
(Fig. 3 -T,) is I second, the center of 
the CRT represents t second later in 
time with respect to the left edge of 
the CRT. In order to successfully use 
the sweep circuits, the ramp must be 
synchronized to the vertical input sig- 
nal. In other words, it must always 
start at the same point on the input 
waveform. If this did not happen, the 
displayed waveform would start ran- 
domly, and a display such as that in 
Fig. 4 would exist. Figure 4 shows this 
condition when displaying a sinusoidal 
waveform. 

Recurrent sweep 
To prevent the condition 

shown in Fig. 4, synchronization or 

.......... 
WA,I,I,IE,112 .......... 
FIG. 4- RANDOM DISPLAY of a sinusoida 
signal occurs when a free -running oscillator 
is used in the time base circuit. 

triggering circuits are employed. In the 
simplest of oscilloscopes, the sweep - 
generator consists of a free -running 
oscillator which generates the ramp 
waveform. The free -running oscillator 
is synchronized to the vertical signal 
by adjusting the sweep generator until 
its frequency is identical to, or a sub - 
multiple of, the frequency of the sig- 
nal in the vertical amplifier. With the 
oscillator and the vertical amplifier 
signals approximately the same fre- 
quency, a small amount of the vertical 
signal is injected into the sweep oscil- 

lator. The sweep generator will lock 
or synchronize, tending to assume the 
frequency and phase of the vertical 
signal. Obviously, this method of syn- 
chronization is somewhat crude; how- 
ever, until recently, it has provided the 
lowest cost method of deriving a syn- 
chronized horizontal time base. For 
some forms of work this is entirely 
satisfactory. This elementary time base, 
called recurrent sweep, has some rather 
severe limitations: it can only synchro- 
nize an integral number of vertical 
cycles; it is virtually impossible to 
change the point at which the trig- 
gering starts; and unless some separate 
form of time measurement is avail- 
able, the period of the sweep signal is 
unknown. 

Triggered sweep 
All these problems may be solved 

through the use of a calibrated, trig- 
gered sweep. In an oscilloscope em- 
ploying triggered sweep, the sweep 
generator is converted from a free - 
running oscillator to a single -shot gen- 
erator; that is, the oscillator will pro- 
duce one signal ramp of a known 
period when the appropriate trigger 
signal is applied. With this time -base, 
the user may select the exact period of 
sweep and through various amplifica- 
tion and comparing circuits, the exact 
point on the input signal at which he 
desires the sweep to start. Given a 
time base of this sophistication, there 
are many applications for the oscillo- 
scope which were simply not available 
with recurrent sweep. 

Blanking 
The rapid retrace of the beam from 

the right side of the CRT to the left can 
cause undesirable traces on the dis- 
play. To eliminate this effect a special 
signal is developed just before the end 
of each sweep signal. This signal turns 
off the beam in the CRT. The blanking 
signal prevents the undesirable retrace 
signals from appearing on the face of 
the CRT. Normally, the trace is not 
unblanked until a new sweep has parti- 

VERTICAL 
INPUT # 1 

VERTICAL 
INPUT # 2 

SWEEP 
CIRCUITS 

ally started. Waiting until after sweep 
starts permits the ramp to become fully 
linear, which may not be the case in 
the first few percent of the ramp. 

Some oscilloscopes have provisions 
for external inputs to the blanking 
circuits so that the blanking may be 
controlled externally for special pur- 
pose applications. 

Dual beam 
On the simple oscilloscope (Fig. 2), 

the vertical movement of the beam is 
governed by the signal present in the 
vertical amplifier. Such an oscilloscope 
is called a signal trace oscilloscope. 
This simply means all vertical deflec- 
tion is a function of one input. 

Frequently, when working with elec- 
tronic circuits, it is desirable to deter- 
mine cause and effect. That is, to look 
at the input of a circuit with a certain 
signal applied and compare the signal 
at the output of the circuit to that 
signal on the input. This may be done 
with a single -trace oscilloscope by first 
observing the input signal then moving 
the probe to the output and observing 
the output signal. Obviously, this pro- 
cess is somewhat tiresome. As neither 
trace remains on the screen perma- 
nently, one has to remember each 
small variation of each waveform to 
compare them. One method of over- 
coming this is shown in Fig. 5. 

This configuration is known as a 
dual -beam oscilloscope. The dual - 
beam oscilloscope employs a special 
CRT which has two sets of vertical de- 
flection plates and two electron guns, 
but only a single set of horizontal 
deflection plates. Both electron beams 
are simultaneously deflected from left 
to right by the horizontal amplifier 
and therefore, by the sweep signal. 
However, one of the beams will re- 
spond vertically to the signal applied 
to vertical amplifier number 1 and the 
other will respond to the signal applied 
to vertical amplifier number 2. The 
dual -beam oscilloscope overcomes the 
problem of moving the probe from 
input to output. As could be expected, 

T 

CRT 

FIG. 5-DUAL -BEAM uses two sets of vertical deflection circuits to present two input signals 
independently. 
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the dual -beam oscilloscope costs addi- 
tional money. Dual -beam oscilloscopes 
have been quite popular in Europe 
and several are available, some even 
below $1,000. 

Dual trace 
This problem has been more pop- 

ularly solved in the United States with 
the dual -trace oscilloscope. A simple 
block diagram of the dual -trace oscil- 
loscope is shown in Fig. 6. 

illustrated in Fig. 7. The time intervals 
in Fig. 7 are considerably exaggerated. 
In actual practice, even at quite short 
time base periods, one must carefully 
scrutinize the trace to observe the 
chopping effect. 

The dual -trace configuration is pop- 
ular because it does not require a 

special purpose, and therefore expen- 
sive, CRT. The dual -trace technique 
offers an additional advantage over 
the dual -beam in that it may be ex- 

VERT 
PREAMP 
n 1 

VERT 
AMPL 

VERT 
PREAMP 

2 

SWEEP HORIZ 
CIRCUITS AMPL 

FIG. 6- DUAL -TRACE OSCILLOSCOPE uses one set of deflection circuits and a special 
switch to present two input signals. 

This oscilloscope is similar to the panded to more than two channels, 
original single -trace oscilloscope: how-whereas the dual beam requires a 
ever, two vertical preamplifiers are third set of deflection plates and a 

employed and a switch connects the third electron gun assembly within the 
main vertical amplifier to either INPUT cathode -ray tube. 
I or INPUT 2. This switch is controlled 
by the time base circuitry or an in- Trigger selection 
ternal oscillator. The switch operates With either the dual -trace or the 
in one of two modes. dual -beam oscilloscope, a question pre- 

In the alternate mode, the switch is sents itself: Where should the trigger 
changed from one input to the other signal he taken from? Most oscillo- 
following each horizontal sweep. On scopes utilizing dual vertical -channels 
the first sweep, INPUT I is displayed: have a switch permitting the user to 
on the second sweep, INPUT 2 is dis- select either INPUT I or INPUT 2. In 
played. On the third sweep, INPUT 1 some products. the user is often offered 
is again displayed. etc. This method is a third option of triggering on the 
rapid enough to keep the trace pre- combined signal after the switch. 
sented by one input from fading dur- 
ing the time the other input is writing. The electronic switch 

At sweep rates of sufficiently long The simple signal -trace oscilloscope 
duration to cause a flickering prob- may be converted to a dual -trace oscil- 
lem, a different mode of dual -trace loscope by means of an external elec- 
display is employed. In this second tronic switch available for this purpose. 
mode, called chopped mode, the switch These electronic switches have not 
is no longer operated by successive been too popular as they tend to limit 
cycles of the time base, hut is alter- the portability of the oscilloscope, and 
nated by a high frequency oscillator, the cost of single versus dual trace on 
generally in the 50 -200 kHz region. a high -performance oscilloscope is 
This produces a trace by the technique generally low. 

f 
/ / 

- 
The electronic switch provides sep- 

arate input attenuators for each chan- 
nel to he observed, some amplification. 
and separate position controls for each 
channel to permit the control of the 
vertical separation between the traces. 
Electronic switches are available in 
two -and four -channel configurations. 

Delay lines 
FIG 7- CHOPPED MODE is used by a 
dual -trace oscilloscope when the time base 

In a situation where the triggered 
frequency is too slow to use the alternate 
mode- 

oscilloscope is used with very short 
periods of horizontal sweep (generally 

under 10 microseconds or so) and the 
user desires to observe either the lead- 
ing or trailing edge of a pulse i- some 
detail, there is a new problem. Most 
trigger circuits are incapable of re- 
sponding and producing sweep hefore 
the first few hundred nanoseconds of 
the vertical signal has actually arrived 
at the vertical deflection plates. There- 
fore, the signal that caused the trig- 
gering, say the leading edge of a fast 
pulse, generally reaches the deflection 
plates a few hundred nanoseconds be- 
fore the sweep actually starts. When 
this occurs, the initial 200 ns of the 
signal is completely lost. In order to 
avoid this situation, the signal in the 
vertical amplifier must be delayed. The 
most common technique is to use 

some form of transmission line to 
slow the signal. The signal in the 
vertical amplifier must be delayed 
enough to permit the trigger and then 
the sweep circuits to respond. In order 
to achieve these considerably tang de- 
lays without limiting the frequency 
response of the vertical amplifier, 
rather specialized transmissicn lines 
are employed. Delay lines certainly 
add to the oscilloscope's performance 
and obviously add to its cost. 

X -Y oscilloscopes 
Occasionally it is desirable o make 

certain measurements by comparing 
two external signals, one of them on 
the Y or vertical axis and the other on 
the X or 'horizontal axis. W-ien the 
oscilloscope is used on this made, the 
sweep circuits are no longer employed. 
With the simple oscilloscope. this is 

done by applying one signal to the 
vertical axis and the other signal to 
the external input connectior of the 
horizontal amplifer. Horizontal ampli- 
fiers do not usually have calibrated 
attenuators nor will they acceçt a wide 
range of input signal levels. When the 
oscilloscope is either a dual trace or 
dual beam, two identical vertical ampli- 
fiers are available. Such oscilloscopes 
often have a mode called X -Y, in 
which one of the vertical inpu ampli- 
fiers remains connected to the vertical 
deflection plate and the other vertical 
input amplifier is connected to the 
horizontal plates. This provides the 
user with two wide -range inçuts with 
calibrated attenuators. 

Sampling oscilloscopes 
The oscilloscopes discussed above 

will generally be sufficient for most 
service work. However, there are cer- 
tain types of measurement wo-k which 
require very high frequency oscillo- 
scopes. The bandwidth of the vertical 
amplifier limits the ability of the oscil- 
loscope to observe high -frequ =ncy sig- 
nals. To overcome thi' prob- 

(continued or page 85) 
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The better the training 
Senator the better 

gEE 
you'll 

sttated 
caret 
guide lost% 
eec 

lop 

COMPU- TRAINER 

IN- CIRCUIT TRANSISTOR TESTER 

TROUBLESHOOTER 
VOM 

SOLID -STATE 
OSCILLOSCOPE 

NTS /HEATH 1 

GR2000 
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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NO OBLIGATION. NO SALESMAN WILL CALL 
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tiecf 
This month we will take an in depth look at a new 

monolithic IC analog -to- digital converter set 
from Siliconix 

FIRST HYBRID AND NOW MONOLITHIC IC 

analog to digital converters in single and 
dual -chip versions are replacing expensive 
and complicated discrete circuitry. The 
A/D converter is the backbone of most 
digital- readout measurement equipment. 
Already digital readouts have replaced 
meter movements in many professional 
electronic instruments where rapid, ac- 
curate and error free readings are vital. 
Digital readouts are cropping up where 
there were no meters at all in the past. 
Today there are oscilloscopes that have 
built -in digital voltmeters, frequency 
counters and time -period meters. In 
some models, the readout is viewed on 
the CRT screen and there are no LED 
indicators. It seems that the only place 
where the meter movement will stay 
put are inexpensive voltmeters and in 
those applications where up and down 
trends are important. 

An on- the -chip AC to DC converter and 

(12V) 
VIN V1 
O O 

15 16 

BUF 
OUT 

VAL 

L 

AUTO 
ZERO 

R2 

by KARL SAVON 
SEMICONDUCTOR EDITOR 

resistance measurement system would be 
a nice addition to the A/D complement. 
Even though the technology and circuits 
are here today, manufacturers have 
plenty of things to do and what seems 
like a good idea to us may not be one 
that brings the most, or for that matter 
even any profits to them. Operational 
amplifiers and hybrids handle these sec- 
ondary functions well, so the AC /OHM 
chip may be a little while off. 

Nevertheless, the monolithic A/D con- 
verter is a new powerful tool for the 
engineer, technician, and experimenter. 
I'm sure the usual ingenuity of the non- 
professional technical society, applied 
to this previously out of reach technique 
will lead to some intriguing contrivances. 

Siliconix 31/2 -digit A/D converter 
By adding some external components 

to Siliconix's (2201 Laurelwood Rd., 
Santa Clara, CA 95054) LD110 -LD111 
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FIG. 1- SILICONIX'S ANALOG -TO- DIGITAL CONVERTER consists of the 
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IC team, a 31 -digit 0 to ±200 -mV or 
0 to ±2 -volt digital voltmeter can be 
easily constructed. Frequency, tempera- 
ture, AC voltage and other variables of 
interest can be measured by putting the 
corresponding variable -to -DC converter 
in front of the analog -to- digital converter 
set. 

The LD110 is a PMOS p- channel 
metal -oxide semiconductor synchronous 
digital processor, and the LD111 is an 
analog processor made with combined 
bipolar -PMOS technology. Fig. 1 is a 
block diagram that shows the internal 
partitioning of the 2 -chip system. Fig. 
2 details the hook up for the ±2 -volt 
DVM. 

As with many A/D conversion tech- 
niques, this system uses a comparator 
to balance the input voltage against an 
analog voltage derived from the system's 
digital output. In other words, there is a 
digital -to- analog converter in a feedback 
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FIG. 2- DIGITAL VOLTMETER using the LD110 -LD111 pair 
volts full scale. 

path of the A/D converter. In the 
LD110 -LD111 charge -balancing scheme, 
an up -down counter is controlled by a 
comparator to step in one direction or 
the other depending on whether the input 
is higher or lower than the accumulated 
number in a BCD counter. The D/A 
conversion is done by adding or depleting 
charge on an integrating capacitor. When 
the system stabilizes, the net count on 
the 31/2-digit decade counter is stored in 
binary latches and multiplexed or sequen- 
tially sampled to drive a binary -to -7- 
segment decoder to operate the LED 
display segments. 

A buffer amplifier gives the LD111 its 
high input impedance at pin 15. At room 
temperature the input bias current is 
specified as 4 picoamperes typical. With 
the system set up for 2 volts full scale, 
the smallest input voltage of interest 
would be 100 mV. Dividing voltage by 
current 0.1/4 X 10.12 = 25 X 109 ohms. 
At 70 °C the input current increases an 
order of magnitude to 40 pA, but 25 X 
108 ohms is still a formidable number, 
2500 megohms. High input impedance is 
essential to maintain accuracy because 
of loading on the input attenuator and 
series filter resistance. 

The output of the buffer feeds the 
integrator through R2 to pin 9. This 
circuit is an operational integrator with 
a negative feedback path between the 
input and output of the high -gain am- 
plifier through C,n.,.. Like all operational 
amplifiers, the feedback keeps the am- 

1 16 - 
2 15 

3 14 

5 LD11012 
6 11 

7 10 

8 9 

+12V 
O 

VIN 

R13 
1 MEG 

C6 
.022/.IF T 

R2 
100k 

-12V0- 

VREF 

0 C5' ZERO 
4.5 -50pF ADJUST 

is calibrated to read 

41)--V1/1r- 
R5 

C2 _ 33k 
0.1µF T 

t 16 

2 15 

3 14 

4LDIll 13 

5 12 

6 11 

7 10 

8 9 

R4 

F3 
1COk 

- 120k 
- /V\, 

R1-a 
75k 

R1-b 
20k 

FULL SCAL Ç 
ADJUST 

(± 1.999V) 

VREF 

2.000 

plifier's differential input stage very 
close to balance. This means that the 
positive and negative inputs are very 
nearly the same voltage. The positive 
input is grounded so the negative input 
is forced to stay close to 0 volts. Cur- 
rent into the negative input terminal is 
stored by the capacitor. Held at a virtual 
ground the pin 9 side of the capacitor 
cannot change potential, so the pin 11 

side, the integrator output, changes po- 
tential as charge flows in and out of the 
capacitor. Three inputs feed the virtual 
ground integrator input: the buffered in- 
put voltage through R2, the up -down 
counter switched reference voltage 
through R1, and the auto -zero amplifier 
output V through R3. 

Before looking at the details of the 
measurement process, let's see how the 
auto -zero system works to cancel the 
effects of offset along with temperature 
and component drifts. The analog -to- 
digital conversion set operates synchro- 
nously. All processing is timed in relation 
to an externally supplied clock frequency 
between 2 and 76 kHz. A complete 
measurement and auto -zero sequence is 
made up of 6144 clock cycles. Dividing 
30,720 Hz by 6144 tells us that this 
particular choice of clock frequency 
results in 5 measurements per second. 
The 6144 cycles are subdivided into 
4096 cycles for the measurement, and 
half this count or 2048 is for the auto- 
matic zeroing process. Selecting the clock 
frequency so its period is an integral 

.022vF T D2 

IN914 

r u 

IN757 

multiple of the AC line period gives the 
meter its best 60 -Hz rejection. Fo- ex- 
ample, 24,576 Hz gives a sampling fre- 
quency of 4 per second or a period A 1/4 

second. One third of this time, the shorter 
of the two intervals spent in the auto - 
zero mode, is 1/12 second. This i< five 
times the 1/60- second power line period 
and the rejection condition is satisfiel. 

When the LD110 control logic ini:iates 
the auto -zero interval, the input o! the 
buffer amplifier is grounded through 
LD111 pin 2, and the MEASURE /ZERO 
mode switch is changed to the ZERO 

position. One other change takes ?lace 
in this system configuration; after a short 
initial interval which corrects fo: an 
error discussed later, the UP /DOWN 
switch in the analog processor is togled 
with a 50% duty cycle. For 4 :lock 
pulses the switch is in the UP po. ition 
and for 4 counts it is in the DOWN posi- 
tion. The three switches in the LD I I I are 
PMOS enhancement devices. The :om- 
parator performs no useful fun :tion 
during the zeroing process and the up- 
down counter is reset. There is a feed- 
back path paralleling C,NT by the connec- 
tion of the auto -zero amplifier through 
the MEASURE /ZERO Switch. 

Starting at the output of the integrator, 
the path is traced through the auto zero 
amplifier and through R3 to the inb:gra- 
tor input node. The auto -zero loop self - 
adjusts so the net integrator input 
current is zero towards the end of the 
interval. The current through R3 is VZ/ 
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R3 and must equal the current through 
Rl. RI is connected to the 50% duty 
cycle waveform that has an average 
value of VRFF /2. Therefore -VAZ /R3 - 
V RFF/ 2R1, or I3 = VAZ /R3 = - VREF/ 
2R1. An approximation sign is used be- 
cause an input offset error in the buffer 
amplifier produces an off -zero buffer 
output voltage and adds another current 
through R2. 

Offset errors in the integrator cause it 
to seek equilibrium at some slightly off - 
zero potential. VAZ holds a small com- 
ponent on top of its VREF component 
that compensates for these errors through 
the following measurement interval. Any 
error drifts between any two successive 
sampling times are corrected during the 
next auto -zero interval. In effect, an 
extremely high dc gain negative feed- 
back loop reduces the errors to a mini- 
scule value. VAZ is held by C,T,tG retain- 
ing the voltage when the MEASURE /ZERO 
switch disconnects the capacitor from R4. 

At the 2048th clock count, the system 
switches to the measurement mode and 
the comparator takes over control of 
the up -down counter. Counting up when 
the comparator output is low, the uP/ 
DOWN switch is up for seven clock pulses 
and down for one and the inverted out- 
put of the comparator ramps downward. 
The duty cycle is reversed for a high 
comparator output, seven cycles down 
and one up, and the comparator output 
ramps upward. Don't be confused by the 
labeling of the UP -DOWN switch that is 
connected to the reference supply in the 
DOWN state and to ground in the ur state. 
Integration of the net six counts, up or 
down, by the current through R1 is the 
mechanism of the digital -to- analog con- 
version mentioned earlier. 

It is now possible to calculate what the 
digital output will read to figure out what 
relationship between RI and R2 must be 
satisfied to calibrate the converter. Once 
again, the net current at the input node 
of the integrator must be zero at equilib- 
rium, after the system reacts to a possibly 
changed input and then settles down. The 
current in R1 is V,N /R2 and the current 
in R3 was already calculated to be V , ../ 
2R1. RI conducts an average current 
dependent on the net count. If the up 
and down counts are equal or NET - 
COUNT = UPCOUNT - DOWN - 
COUNT = O, the UP -DOWN switch will 
be in one position for the same time as 
in the other position so the average cur- 
rent is one -half the peak VRRF /Rf or 
VRRF /2R1. Some deduction leads to the 
expression: 

I = VRF,F (I I - NETCOUNT 
) 

' 2R1 4096 
The expression is tested by setting the 
net count to its top extreme. If it were 
possible for the switch to be UP, switched 
to ground for the full 4096 possible 
counts, I, should be zero and the equa- 
tion agrees. Equating the sum of the cur- 
rents during the measurement period to 
zero gives: 

V,,, VItF:F' 

R2 2R1 

1 NETCOUNT 
) = 0 and 

4096 

NETCOUNT = 8192 X R1 /R2 X VIN/ 
VIIF,F 

Picking V FF. = 6.8 volts as in Fig. 2 
and choosing a full -scale reading of 2000 
for an input VIN = 2 volts: 

2000 = 8192 X R1 /R2 X 2/6.8 and 
Rl /R2 = 6.8/2 X 2000/8192 = 0.83. 

Significantly, the frequency of the oscil- 
lator does not enter the calculation so 
conversion accuracy does not depend on 
its stability! The accuracy specified by 
Siliconix is 0.05% ± 1 count. After the 
system settles down, the integrator cur- 
rent hunts above and below the compara- 
tor reference voltage V,.,. because the 
integrator must charge and discharge 
with the discrete net 6 count stimulus 
of the UP /DOWN switch. The error is 
predictable and is compensated for by 
the short override period at the start 
of the auto -zero process. Input polarity 
is sensed by whether the system is count- 
ing up or down when its net count passes 
through zero. 

The digital voltmeter in Fig. 2 is 
calibrated to read ±2.000 volts fullscale. 
RI composed of the fixed part R 1 -a and 
potentiometer R1 -b is adjustable between 
75 and 95K, and R2 is a 100K resistor. 
The RI /R2 combination can be varied 
from 0.75 to 0.95 straddling the 0.83 
number calculated. These resistors are 
picked to be temperature and time stable 
since they determine the instrument's 
calibration. 

Common -cathode type LED's are used 
in the design and their cathodes are 
driven from 4 of the sections of a 7416 
hex inverter. Exceeding 1.999 volts at 
the input triggers an over -range alarm 
by blinking the display at the sampling 
rate -4 times a second. To conserve IC 
terminals, reduce the number of neces- 
sary decoders to one, and increase the 
efficiency of the LED emission; the dis- 
play is multiplexed or scanned one digit 
at a time in an interlaced 1 -3 -2 -4 pattern. 
An FET constant -current source biases 
the 6.8 -volt reference Zener and a 555 
timer IC generates the 24.5 -kHz clock 
waveform. 

Over -range and under -range conditions 
are coded on the 3rd and 4th bits of the 
LD110 BCD output during the 4th digit 
strobe time. Under -range, predetermined 
as 5% of full scale, is indicated by a 1 

in the bit 3 position. Over -range is de- 
tected by sensing all four digits in a zero 
state. Not used in the illustrated DVM, 
this feature is useful in building auto- 
matic ranging voltmeters. 

One last point: the A/D converter is 
capable of operating beyond the 2000 
count to 3100. Each 7 up and 1 down 
count or the reverse situation requires 
6 of the 8 pulses. The useable number 
of clock cycles is then 3/4 of 4096 or 
about 3100 leading to the maximum use- 
able count. An erroneous display shows 
up in the fourth digit place when an ex- 
tended count is allowed unless bit 3 and 
4 inputs to the BCD to 7- segment de- 
coder are grounded during the digit 
strobe time. 

Class E citizen band transistors 
Motorola Semiconductor Products has 

two new transistors, the MRF225 and 

MRF226, which have maximum RF out- 
put powers of 1.5 and 13 watts respective- 
ly at 225 MHz. Both transistors have a 
minimum 9 dB power gain. The coordin- 
ates of the cross mark on Fig. 3 are 1.3 
watts in, 13 watts out. Power gain calcu- 

13 

= 10 log 10 = IO 1.3 
lates as 10 log 

dB gain. 

c-73 22.5 

< 20 
3 

17.5 
cc 

15 
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~ 10 á 
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of 
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25 
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Pin, INPUT POWER (WATTS) 

FIG. 3- OUTPUT POWER vs. INPUT POWER 
for Motorola's MRF -226 Citizen Band RF 
power transistors. 

r12.5 

The driver -output pair sell for $2.50 
for the MRF225 and $11.70 for the 
MRF226 in small quantities. R -E 

R-Es Substitution 
guide for 
replacement transistors 

PART XXVII 

by ROBERT & ELIZABETH SCOTT 

ARCH -Indicates the Archer brand of 
semiconductors sold only by Radio 
Shack and Allied Radio stores. 
Allied Radio Shack, 2725 W. 7th 
St., Ft. Worth, Texas 76107 

DM -D. M. Semiconductor Co., P.O. Box 
131, Melrose, Mass. 02176 

G- E- General Electric Co., Tube Product 
Div., Owensboro, Ky. 42301 

ICC- International Components, 10 Daniel 
Street, Farmingdale, N.Y. 11735 

IR- International Rectifier, Semiconductor 
Div., 233 Kansas St., El Segundo, 
Calif. 90245 

MAL- Mallory Distributor Products Co., 
4760 Kentucky Ave., Indianapolis, 
Ind. 46241 

MOT -Motorola Semiconductors, Box 2963, 
Phoenix, Ariz. 85036 

RCA -RCA Electronic Components, Harri- 
son, N.J. 07029 

SPR- Sprague Products Co., 65 Marshall 
St., North Adams, Mass. 01247 

SYL- Sylvania Electric Corp., 100 1st Ave., 
Waltham, Mass. 02154 

WOR- Workman Electronic Products, Inc., 
Box 3828, Sarasota, Fla. 33578 

ZEN -Zenith Sales Co., 5600 W. Jarvis Ave., 
Chicago, Ill. 60648 

Radio -Electronics has done its utmost to 
insure that the listings in this directory are as 
accurate and reliable as possible; however, 
no responsibility is assumed by Radio -Elec- 
tronics for its use. We have used the latest 
manufacturers material available to us and 
have asked each manufacturer covered in the 
listing to check its accuracy. Where we have 
been supplied with corrections, we have up- 
dated the listing to include them. The first 
part of this Guide appeared in March 1973. 
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2N6181 
2N6182 
2N6183 
2N6184 
2N6185 

2N6186 
2N6187 
2N6188 
2N6189 
2N6190 

2N6191 
2N6206 
2N6207 
2N6208 
2N6226 

2N6229 
2N6236 
2N6237 
2N6238 
2N6246 

2N6247 
2N6248 
2N6249 
2N6250 

2N6251 
2N6253 
2N6254 
2N6255 
2N6257 

2N6258 
2N6260 
2N6261 
2N6262 
2N6263 

2N6264 
2N6270 
2N6271 
2N6288 
2N6289 

2N6290 
2N6291 
2N6292 
2N6293 
2N6296 

2N6297 
2N6306 
2N6307 
2N6308 
2N6329 
2N6338 

ARCH DM GE ICC IR MAL MOT RCA SPR SYL WOR 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

TS-5006 
TS-5005 
TS-5005 
TS-5005 
TS-5005 

TS-5005 
TS-5005 
TS-5005 
TS-5005 
TS-3003 

TS-3003 
NA 
NA 
NA 

TS-5005 

TS-5005 
NA 
NA 
NA 

TS-7001 

TS-7001 
TS-7001 

T-707 
T-707 

T-707 
T-704 
T-704 

NA 
TS-7000 

TS-7000 
T-703 
T-703 
T-707 
T-241 

T-241 
TS-7000 
TS-7000 
TS-5001 
TS-5001 

TS-5001 
TS-5001 
TS-5004 
TS-5004 

NA 

NA 
T-707 
T-707 
T-707 

NA 
TS-7000 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
G E-66 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

ICC-S5006 
ICC-S5005 
ICC-S5005 
ICC-S5005 
ICC-S5005 

ICC-S5005 
ICC-S5005 
ICC-S5005 
ICC-S5005 
ICC-S0003 

ICC-S0003 
ICC-S0005 
ICC-S0007 
ICC-S0007 
ICC-S5005 

ICC-S5005 
NA 
NA 
NA 

ICC-S7001 

ICC-S7001 
ICC-S7001 

ICC-707 
ICC-707 

ICC-707 
ICC-704 
ICC-704 

NA 
ICC-S7000 

ICC-S7000 
ICC-703 
ICC-703 
ICC-707 
ICC-241 

ICC-241 
ICC-C7000 
ICC-S7000 
PTC 137 

ICC-S5001 

ICC-S5001 
ICC-S5001 
ICC-S5004 
ICC-S5004 

NA 

NA 
ICC-707 

I CC-707 
ICC-707 

NA 
ICC-S7000 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

PTC 149 
NA 
NA 
NA 

PTC 149 

PTC 149 
PTC 149 
PTC 118 
PTC 118 

NA 
PTC 119 
PTC 149 
PTC 143 

NA 

PTC 139 
PTC 137 
PTC 154 

NA 
PTC 104 

PTC 148 
PTC 159 
PTC 159 

NA 
PTC 137 

PTC 137 
PTC 137 
PTC 154 
PTC 154 

NA 

NA 
NA 
NA 
NA 

PTC 159 
PTC 159 

HEP -S5006 
HEP -S5005 
HEP -S5005 
HEP -S5005 
HEP -S5005 

HEP -S5005 
HEP -55005 
HEP -S5005 
HEP -S5005 
HEP -S0003 

HEP -S0003 
HEP -S0005 
HEP -S0007 
HEP -S0007 
HEP -S5005 

HEP -S5005 
NA 
NA 
NA 

HEP -S7001 

HEP -S7001 
HEP -S7001 

HEP -707 
HEP -707 

HEP -707 
HEP -707 
HEP -707 

NA 
HEP -S7000 

HEP -S7000 
HEP -703 
HEP -703 
HEP -707 
HEP -241 

HEP -241 
HEP-S7000 
HEP-S7000 
HEP -S5001 
HEP -55001 

HEP -S5001 
HEP -55001 
HEP -55004 
HEP -S5004 

NA 

NA 
HEP -707 
HEP -707 
HEP -707 

NA 
HEP -S7000 

SK 3025 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

SK 3167 

NA 
NA 

SK 3167 
NA 

NA 
SK 3027 
SK 3511 

NA 
SK 3036 

SK 3036 
SK 3026 
SK 3026 

NA 
NA 

NA 
NA 
NA 

SK 3054 
SK 3054 

SK 3054 
SK 3054 
SK 3054 
SK 3054 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

This concludes the listing of American (E.I.A. registered) semiconductors. Following 
your suggestions, we will now begin the listing of universal replacements for discrete 
Japanese semiconductors. Later, if you wish, we will list replacements for European 
semiconductors. 

RT-149 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

RT-148 

RT-148 
RT-148 

NA 
NA 

NA 
RT-131 

NA 
NA 

RT-154 

RT-149 
RT-154 
RT-154 

NA 
NA 

NA 
RT-148 
RT-149 

NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

RT-148 
RT-149 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
ECG 5421 
ECG 5422 
ECG 5423 
ECG 219 

ECG 219 
NA 
NA 
NA 

NA 
ECG 130 

NA 
NA 

ECG 181 

ECG 181 
ECG 175 
ECG 175 

NA 
ECG 175 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

ECG 218 

ECG 218 
NA 
NA 
NA 

ECG 180 
NA 

REPLACEMENTS FOR JAPANESE SEMICONDUCTORS 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

WEP-S7001 

WEP-S7001 
NA 
NA 
NA 

NA 
W E P-247 

NA 
NA 

WEP-S7000 

WEP-S7000 
W E P-241 
W E P-241 

NA 
WEP-241 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

W EP-S 5007 

WEP-S5007 
NA 
NA 
NA 

WEP-S7001 
NA 

ARCH DM G -E ICC IR MAL MOT RCA SPR SYL WOR 

2NJ5A NA NA GE-2 NA TR-05 PTC 102 NA SK 3005 
2NJ5D NA NA GE-2 NA TR-05 PTC 102 NA SK 3123 
2NJ8A RS-276-2004 T-253 GE-2 ICC-253 TR-05 PTC 102 HEP-253 SK 3005 

2NJ9A RS276-2005 T-254 GE-52 ICC-254 TR-05 PTC 102 HEP-254 SK 3004 
2NJ9D NA T-254 GE-52 ICC-254 TR-05 PTC 102 HEP-254 SK 3004 
2NJ50 RS276-2005 T-636 GE-51 ICC-636 TR-17 PTC 107 HEP-636 SK 3007 
2NJ51 RS276-2004 T-253 GE-1 ICC-253 IRTR-17 PTC 109 HEP-253 SK 3007 
2NJ52 RS276-2004 T-253 GE-1 ICC-253 IRTR-17 PTC 109 HEP-253 SK 3006 

2NJ53 RS276-2005 T-254 GE-1 ICC-254 IRTR-17 PTC 109 HEP-254 SK 3006 
2NJ59D NA NA GE-1 NA TR-85 PTC 109 NA NA 
2NL48 NA NA GE-63 NA TR-25 PTC 144 NA NA 
2NS31 NA NA NA NA TR-85 PTC 102 NA NA 
2NS32 NA NA NA NA TR-85 PTC 102 NA SK 3004 

2NS121 NA NA NA NA TR-85 PTC 102 NA SK 3004 
2NU/9 NA NA NA NA NA NA NA SK 3123 
20A90 NA D-135 NA NA NA NA HEP-135 SK 3087 
20072 NA T-253 NA NA TR-84 NA HEP-253 SK 3004 
2PB187 NA NA NA NA TR-85 PTC 135 NA SK 3004 

NA =NOT AVAILABLE 

RT-118 
NA 

RT-118 

RT-120 
RT-120 

NA 
NA 
NA 

NA 
NA 
NA 

RT-120 
RT-120 

RT-120 
NA 
NA 
NA 

NA 

ECG 100 
NA 

ECG 100 

ECG 102 
ECG 102 
ECG 126 
ECG 126 
ECG 126 

ECG 126 
NA 
NA 

ECG 102 
ECG 102 

ECG 102 
NA 
NA 

ECG 158 

ECG 120A 

WEP-254 
NA 

W E P-254 

WEP-631 
WEP-631 
W E P-635 
WEP-635 
WEP-635 

W E P-635 
NA 
NA 

WEP-631 
WEP-631 

WEP-631 
NA 
NA 

W E P-238 
WEP-250 

2:EN 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 

ZI=N 204 
ZI=N 204 

ZI:N 204 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

Z=N 204 
NA 

NA 
NA 
NA 

Z_N209 
Z:N 209 

Z=N 209 
Z=N 209 

NA 
NA 
NA 

NA 
Z:N 204 
Z:N204 
Z :N 204 

NA 
NA 

;:EN 

NA 
NA 

ZI=N 304 

Z EN 305 
Z=N 305 
Z:N 312 
Z_N 304 
Z:N 304 

Z;N 305 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

Z :N 304 
NA 

a ,n page) 
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ARCH DM G -E ICC IR MAL MOT RCA SPR SYL WOR ZEN 

2R9.1 NA RZ-2513 NA ICC-Z2513 Z1512 NA HEP-Z2513 NA NA ECG 5124 NA NA 
2R10 NA RZ-2514 NA ICC-Z2514 NA NA HEP-Z2514 NA NA ECG 5125 NA NA 
2R11 NA NA NA NA NA NA NA NA NA ECG 5126 NA NA 
2R12 NA RZ-2516 NA ICC-Z2516 Z1516 NA HEP-Z2516 NA NA ECG 5127 NA NA 
2R13 NA NA NA NA NA NA NA NA NA ECG 5128 NA NA 

2R15 NA RZ-2519 NA ICC-Z2519 NA NA HEP-Z2519 NA NA ECG 5130 NA NA 
2R16 NA NA NA NA NA NA NA NA NA ECG 5131 NA NA 
2R18 NA RZ-2522 NA ICC-Z2522 Z1520 NA HEP-Z2522 NA NA ECG 5133 NA NA 
2R20 NA NA NA NA NA NA NA NA NA ECG 5135 NA NA 
2R22 NA RZ-2525 NA ICC-Z2525 Z1522 NA HEP-Z2525 NA NA ECG 5136 NA NA 

2R24 NA NA NA NA NA NA NA NA NA ECG 5137 NA NA 
2R27 NA RZ-2528 NA ICC-Z2528 NA NA HEP-Z2528 NA NA NA NA NA 
2R30 NA NA NA NA NA NA NA NA NA ECG 5141 NA NA 
2R33 NA RZ-2531 NA ICC-Z2531 Z1526 NA HEP-Z2531 NA NA ECG 5142 NA NA 
2R36 NA NA NA NA NA NA NA NA NA ECG 5143 NA NA 

2R39 NA NA NA NA NA NA NA NA NA ECG 5144 NA NA 
2R43 NA NA NA NA NA NA NA NA NA ECG 5145 NA NA 
2R47 NA NA NA NA NA NA NA NA NA ECG 5146 NA NA 
2R51 NA NA NA NA NA NA NA NA NA ECG 5147 NA NA 
2R56 NA RZ-2537 NA ICC-Z2537 NA NA HEP-Z2537 NA NA ECG 5148 NA NA 

2R68 NA NA NA NA NA NA NA NA NA ECG 5151 NA NA 
2R75 NA NA NA NA NA NA NA NA NA ECG 5152 NA NA 
2R91 NA NA NA NA NA NA NA NA NA ECG 5155 NA NA 
2R100 NA RZ-2545 NA ICC-Z2545 NA NA HEP-Z2545 NA NA ECG 5156 NA NA 
2R110 NA NA NA NA NA NA NA NA NA ECG 5157 NA NA 

2R120 NA RZ-2547 NA ICC-Z2547 NA NA HEP-Z2547 NA NA ECG 5158 NA NA 
2R130 NA NA NA NA NA NA NA NA NA ECG 5159 NA NA 
2R140 NA NA NA NA NA NA NA NA NA ECG 5160 NA NA 
2R150 NA NA NA NA NA NA NA NA NA ECG 5161 NA NA 
2R160 NA NA NA NA NA NA NA NA NA ECG 5162 NA NA 

2R180 NA NA NA NA NA NA NA NA NA ECG 5164 NA NA 
2R200 NA NA NA NA NA NA NA NA NA ECG 5166 NA NA 
2S001 NA T-51 NA NA TR-86 PTC 132 NA SK 3124 RT-100 ECG 123 WEP-53 NA 
2S002 NA T-51 NA NA TR-86 PTC 132 NA SK 3124 RT-100 ECG 123 WEP-53 NA 
2S003 NA T-53 NA NA TR-86 PTC 132 NA SK 3124 RT-100 ECG 123 WEP-53 NA 

2S004 NA NA NA NA TR-86 PTC 132 NA SK 3124 RT-100 ECG 123 WEP-53 NA 
2S005 NA T-51NA NA NA TR-21 PTC 132 NA SK 3124 RT-102 ECG 123A WEP-736 NA 
2S006 NA T-51 NA NA TR-95 PTC 121 NA SK 3039 RT-113 ECG 108 WEP-56 NA 
2S014 NA T-243 NA NA TR-87 PTC 132 NA SK 3020 RT-114 ECG 128 WEP-243 NA 
2S017 NA NA NA NA TR-87 PTC 144 NA SK 3024 ER-114 ECG 128 WEP-243 NA 

2S018 NA NA NA NA TR-87 PTC 144 NA SK 3024 RT-114 ECG 128 WEP-243 NA 
2S019 NA T-243 NA NA TR-87 PTC 144 NA SK 3024 RT-114 ECG 128 WEP-243 NA 
2S020 NA NA NA NA TR-87 PTC 144 NA SK 3024 RT-114 ECG 128 WEP-243 NA 
2S021 NA NA NA NA TR-87 NA NA SK 3025 RT-115 ECG 129 WEP-242 NA 
2S022 NA T-52 NA NA TR-86 NA NA SK 3025 RT-115 ECG 129 WEP-242 NA 

2S023 NA T-52 NA NA TR-86 NA NA SK 3025 RT-115 ECG 129 WEP-242 NA 
2S033 NA NA NA NA TR-59 PTC 110 NA SK 3027 RT-131 ECG 130 WEP-247 NA 
2S034 NA NA NA NA TR-59 PTC 110 NA SK 3027 RT-131 ECG 130 WEP-247 NA 
2S035 NA NA NA NA TR-67 NA NA NA NA ECG 162 WEP-707 NA 
2S036 NA NA NA NA TR-67 NA NA NA NA ECG 162 WEP-707 NA 

2S095 NA NA NA NA NA PTC 136 NA NA NA NA NA NA 
2S0226 NA NA NA NA NA NA NA NA NA NA NA NA 

2S0371 NA NA NA NA NA NA NA NA NA NA NA NA 

2S0460 NA NA NA NA NA NA NA NA NA NA NA NA 

2S12 NA NA GE-2 NA TR-05 PTC 102 NA SK 3005 RT-118 ECG 100 WEP-254 NA 

2S13 NA T-254 GE-2 ICC-254 TR-05 PTC 102 HEP-254 SK 3005 RT-118 ECG 100 WEP-254 ZEN 305 
2S14 RS276-2005 T-254 GE-52 NA TR-05 PTC 102 NA SK 3004 RT-120 ECG 102 WEP-631 ZEN 305 
2S15 RS276-2005 T-254 GE-52 ICC-254 TR-05 PTC 102 HEP-254 SK 3004 RT-120 ECG 102 WEP-631 ZEN 305 
2S16E NA NA NA ICC-R0050 806 NA HEP-R0050 SK 3016 RT-215 ECG 116 WEP-158 NA 

2S22 RS276-2005 T-254 GE-52 ICC-254 806 PTC 102 HEP-254 SK 3004 RT-120 ECG 102 WEP-631 ZEN 305 

2S24 NA NA GE-52 NA TR-05 PTC 102 NA SK 3004 RT-120 ECG 102 WEP-631 NA 

2S25 NA NA GE-2 NA TR-05 PTC 102 NA SK 3005 RT-118 ECG 100 WEP-254 NA 

2S26 NA NA GE-16 NA TR-01 PTC 105 NA SK 3009 RT-127 ECG 121 WEP-232 NA 

2S30 RS276-2005 T-636 GE-1 ICC-636 IRTR-85 PTC 109 HEP-636 SK 3005 RT-118 ECG 100 WEP-254 ZEN 312 

2S31 RS276-2004 T-253 GE-1 ICC-253 IRTR-05 PTC 109 HEP-253 SK 3005 RT-118 ECG 100 WEP-254 ZEN 304 

2S32 RS276-2004 T-253 GE-1 ICC-253 IRTR-05 PTC 109 HEP-253 SK 3004 RT-120 ECG 102 WEP-631 ZEN 304 

2S33 RS276-2005 T-254 GE-1 ICC-254 IRTR-85 PTC 109 HEP-254 SK 3004 RT-120 ECG 102 WEP-631 ZEN 305 

2S34 RS2276-2005 T-254 GE-254 TR-05 PTC 102 HEP-254 SK 3004 RT-120 ECG 102 WEP-631 ZEN 305 

2S35 NA T-2 GE-50 ICC-2 TR-17 PTC 107 HEP-2 SK 3008 NA ECG 126 WEP-635 ZEN 300 

2S36 NA T-2 GE-50 ICC-2 TR-17 PTC 107 HEP-2 SK 3008 NA ECG 126 WEP-635 ZEN 300 

2S37 RS276-2005 T-254 GE-52 ICC-254 TR-05 PTC 102 HEP-254 SK 3004 RT-120 ECG 102 WEP-631 ZEN 305 

2S38 RS276-2005 T-254 GE-2 ICC-254 TR-05 PTC 135 HEP-254 SK 3004 RT-120 ECG 102 WEP-631 ZEN 305 

2S39 RS276-2005 T-254 GE-52 ICC-254 TR-05 PTC 102 HEP-254 SK 3004 RT-120 ECG 102 WEP-631 ZEN 305 

2S40 RS276-2005 T-254 GE-2 ICC-254 TR-05 PTC 135 HEP-254 SK 3004 RT-120 ECG 102 WEP-631 ZEN 305 

2S41 RS276-2006 T-230/232 GE-3 ICC-230/232 TR-01 PTC 114 HEP-230/232 SK 3009 RT-124 ECG 104 WEP-230 ZEN 325/326 

'Indicates a dual transistor for high -speed switching, diff amplifier etc. Likely to be a matched pair. Use two of the type specified, matching when necessary, on a 

curve traver or lab -type transistor checker. 

NA-NOT AVAILABLE (continued next month) 
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High -voltage 
hold -down circuits 

Part II: 
These circuits can produce 

some strange reactions 

by JACK DARR 
SERVICE EDITOR 

12052 .0033 
5W 1KV 

390pF Pi\ 
HF-- 350 V p -p 

HORIZ RATE 

3625 
HORIZ. BLOCKING OSC 

.0015¡ 

FROM 
HORIZ ó I 

PHASE 
DET 

56pF 

100S2 

IS 

R -E's Service Clinic 
In the all -solid state chassis, such as 

late production CTC 46, and all of the 
CTC 54's, the hold -down circuitry has 
been added to the original solid -state 
sweep circuits. Fig. 3 shows this one. The 
high -voltage, output -sweep stage is the 
same SCR -type used in earlier chassis. 
Q401 is the (high -voltage) regulator. A 
sensing pulse for this comes from the 
high -voltage transformer. An extra stage, 
Q402, marked "hold- down" does a bit 
more. 

This is a plain error -amplifier. It picks 
up a signal from the regulator stage and 
the high -voltage transformer. If regulator 
failure occurs, this stage throws the hori- 
zontal oscillator completely out of sync! 
Following the circuitry, you can see that 
the horizontal oscillator transistor col- 
lector is supplied from the collector of 
Q402. So this transistor acts as a series 
regulator. If Q402 itself should fail, you'll 
lose horizontal sync, and the oscillator 
will probably stop. An open Q402 would 
kill the oscillator, and a shorted tran- 

sistor here would throw it far out of 
sync. In addition to the stock symptoms 
of narrow, dim raster, the picture: will be 
completely out of sync, and the controls 
won't bring it back. 

If you can't adjust the HOF IZONTAL 
HOLD and HOLD LIMIT controls l.nd lock 
the picture, ground test point TP -2, which 
is the base circuit of Q402. If you can 
get a locked picture now, it's not an 
oscillator problem, but a regulator trou- 
ble. If this makes no difference, hen you 
check the horizontal oscillator circuit. 

After finishing repairs, check the hold - 
down circuit. Short test points T P -1 and 
TP -2 together. The picture musi fall out 
of sync when this is done. 

VDR in regulator circuitry 
Zenith, RCA, and several ot]ers use 

Voltage Dependent Resistors (VDR's) in 
the control circuits. Conventiond diodes 
are also used ,of course. Howeve-, with a 
non- sinusoidal waveform, a VDF- can be 

(continued on F ̂ age 68) 
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FIG. 3-A SOLID -STATE VERSION -the hold -down circuitry used in RCA's CTC54. 
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Bell &Howell Schools invites you to 

BREAK 
Pick up new professional 

skills in this exciting 
field as you build 

Bell & Howell's new 
quadraphonic audio center. 

It's the very first 
learn -at -home program 

of its kind! 

You've probably heard a lot about 
4- channel sound by now. It's the most 
talked about and impressive technical 
advancement in sound in years. Sepa- 
rately recorded channels literally wrap a 
room in sound for a totally new listening 
experience. 

And the excitement doesn't stop 
there. Thanks to Bell & Howell Schools' 
brand new learning program, now you 
can explore quad sound for yourself - 
from the inside out -and master the 
technology behind this important 
advancement right in your own home! 

It's your opportunity to break away 
from the everyday routine and learn 
new occupational skills that could lead 
you in exciting new directions. Mail the 
attached card, postage free, to get the 
facts today! 

Take hold of opportunity with 
both hands now! 

The world around you is changing 
every day. Forging ahead. The man who 
keeps pace is the man who continues to 
learn and grow. He's in the mainstream 
of life. Interested in what's going on. 
And he's much more interesting, too. 

Bell & Howell Schools' new 4- channel 
audio program was designed to help 
you learn and grow. To put you in the 
mainstream of audio electronics tech- 
nology. Where you can delve into 
fascinating electronics principles. Solve 
challenging problems and get actual 
hands -on, build -it- yourself experience. 

And where you can acquire a sense of 
satisfaction and accomplishment you 
may not currently be getting. 

IN 4< 

Completely different from the typical 
kind of school you grew up with. 
Learning all about quad sound with 

Bell & Howell Schools is a lot more 
interesting and convenient than "school" 
used to be. First of all, we know you 
can't afford to quit your job. So we set 
up a program that lets you work at home 
in your spare time. 

There are no classes to attend. No dry 
lectures to sit through. Everything 
comes to you in the mail. Lesson by 
lesson. Exciting package after package. 
And you work at a flexible pace in the 
relaxed atmosphere of your workshop - 
or wherever your favorite spot may be. 

Sure, books are important. 
But they're only the beginning. 

With this fascinating learn -at -home 
program, you do a lot more than just 
read about electronics. You'll conduct 
dozens of experiments ... build your 
own laboratory equipment for testing 
out electronics principles ... and also as 
part of this program you put together a 
4- channel amplifier and FM /FM stereo 
tuner as you delve into advanced audio 
technology. 

WI B{1 L MORI MIMI : w..uw x 

We try to make learning so interesting 
you look forward to receiving each new 
lesson. And enthusiastically dive into 
each new project we send you. 

We'll start you off on the right foot. 
You may be thinking, "I don't have 

any training in electronics ... I might be 
getting in over my head." 

Well, you can stop worrying about 
that. You don't need previous experi- 
ence. You'll begin with the basics and 
acquire a thorough understanding of the 
fundamentals before moving on. 

And remember, it's not just reading. 
With your very first lesson you get our 
LAB STARTER KIT, consisting of a 
simple voltmeter and electronics "bread- 
board" you can experiment with 
right away. 

Of course, if you're already into 
electronics, you might be thinking, 
"I already know the basics ... I want to 
get into the advanced stuff right away!" 

For you there's an advanced standing 
program that lets you skip the begin- 
ning lessons. 

Next you build the exclusive 
Electro -Lab® electronics 

training system. 
Once you've mastered the basics, 

we'll send you everything you need to 
put together these three important test- 
ing instruments: 

The design console. You use it to set 
up and examine various kinds of cir- 
cuits. It's completely modular ... no 
soldering! 

The digital multimeter. Use it to 
measure voltage, current and resistance. 
Displays data accurately in big, clear 
numbers -just like on a digital clock. 

The solid -state "triggered- sweep" 
oscilloscope. Use it to analyze modern, 
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state -of- the -art integrated circuits. 
Triggered -sweep feature locks in signals 
for easier observation. 

These three superb testing instru- 
ments are the basis of your own home 
electronics laboratory. You'll use them 
throughout the program as you move 
into more advanced electronics prin- 
ciples and work into audio technology. 

Bell & Howell's high performance 
4- channel audio center you actually 
build and experiment with yourself! 

You need practical experience with 
high caliber equipment to develop pro- 
fessional skills and understand the ins 
and outs of today's audio technology. 

So we came up with a system that 
Bell & Howell is proud to have its 
name on: 

First, there's the sophisticated out- 
standing 4- channel amplifier 
with SQ full -logic decoding 
and front to back separation. 
As you build and experi- 

ment with this remarkable piece of 
equipment, you'll learn about matrix 
4- channel and discrete -including CD -4 
when processed through an external 
demodulator. 

And with it you'll have the advanced 
circuitry you need to get into signal 
tracing low level circuits ... trouble- 
shooting high power amplifier stages . . . 

and checking the operation of tone 
control circuits. 

Next, the advanced FM -FM stereo 
tuner. As you build this superb stereo 
tuner, you'll come to fully understand 
how the advanced, "state -of- the -art" 
features lead to such high performance 
specs.* You'll learn about all solid - 
state construction, FET front end for 
superior sensitivity, crystal IF filters 
for wide bandwidth and the superior 
multiplex circuit that produces such 
excellent stereo separation. 

A wealth of knowledge in 
digestible chunks. 

O.K.! So now you might be thinking, 
"It sounds really interesting ... but kind 
of complicated." And you're right. 
But that is why we use the "hands on" 
teaching approach. 

We've taken all the material and 
broken it down into short, simple -to- 
grasp lessons, so you can master one 
thing at a time before moving on. And 
we take you through it step by step. 
From the basics to advanced theory to 
applied audio technology. So you 
actually have an easier time with it. 

"Electro- Lab ®" is a registered trademark 
of the Bell & Howell Company 

Special learning opportunities give 
you extra help and attention. 

In case you do run into a problem or 
two, we're ready to give you more help 
and personal attention than you'd expo: t 

from most learn -at -home programs. 
For example, many home study 

schools ask you to mail in your ques- 
tions. Bell & Howell Schools gives you 
a toll -free number to call for answers 
you need right away. 

Few home study schools offer per- 
sonal contact with instructors. Bell & 

Howell Schools organizes "help ses- 
sions" in 50 major cities at various times 
during the year -where you can discuss 
problems with fellow students and 
instructors in person. 

And when you're done, you'll know 
a lot more than just 4- channel sound! 

You'll have covered the complete 
spectrum of electronics principles, lead- 
ing to a full understanding of audio 
technology. 

And while no school compromise you 
a job or income opportunity, you will 
have occupational skills necessary to 
become a full- service technician. With 
the ability to work on the entire range of 
audio equipment. Such as tape recorders, 
cassette players, FM antennas and com- 
mercial sound systems. You'll know 
audio technology from the inside out. 
And you'll be proud of it. 

Plus you will have the basic skills that 
apply to the entire electronics field, in- 
cluding television technology and repair. 

For more details, mail card today! 
Here's your chance to break out of 

the mold. And break into 4- channel 
audio with Bell & Howell Schools. Why 
not look into it today. Mail the attached 
postage -paid card now. There's no 
obligation! 

Taken for vocational purposes, this 
program is approved by the state 
approval agency for Veterans' Benefits. 

Wood cabinets available at extra cost. 

35 watts per channel -Min. RMS into 8 ohms 
at less than 0.25% total harmonic distortion from 
20- 20,000 Hz, all channels fully driven. 

If card has been removed, write: 
An Electronics Home Study School 
DEVRV IRST1nJTE OFTECHROLOOV 766 

ONE OF THE 

VI BELL 6 HOWELL SCHOOL:b 
4141 Belmont. Chicago. Illinois 60641 
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346 Ways 
To Save On 
Instruments, 
Burglar Alarms, 
Automotive & 
Hobby 
Electronics! 
The more you know about 
electronics, the more you'll 
appreciate EICO. We have a wide 
range of products for you to 
choose from, each designed to 
provide you with the most 
pleasure and quality performance 
for your money. The fact that 
more than 3 million 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 on Test 
Instruments, Automotive and Hobby 
Electronics, Eicocraft Project kits, 
Burglar -Fire Alarm Systems and name 

of nearest EICO Distributor, check reader 
u) service card or send 500 for fast first 

class mail service. 

cc EICO -283 Malta Street, 

w Brooklyn, N.Y. 11207 

w Leadership in creative electronics 
6 since 1945. 

¢ 

68 Circle 16 on reader service card 

SERVICE CLINIC 
(continued from page 63) 

made to work as a rectifier. Fig. 4 shows 
how. 

Figure 4 -a is the typical circuit used in 

HORIZ OUTPUT 
TUBE GRID 

Jiu 

HV ADJ. 

1500V1 

FROM 
FLYBACK 

o 

4.0 Meg 

(a) 

WAVEFORM ACROSS VDR 

+270V 

HIGH + 

VOLTAGE 

LOW - 
VOLTAGE 

(b) 

FIG 4 -HOW A VDR can be a rectifier. 

FROM 
HORIZ 
OSC 

PULSES 

TO HORIZ 
AFC 

FLYBACK 

BRN 

age is developed and applied to the bot- 
tom end of the horizontal output tube's 
grid resistor. (For an interesting com- 
parison, check this, and then look back 
at a similar circuit described last month. 
In that version, the pulse comes through 
the VDR, charging the grounded capac- 
itor; in Fig. 4, the pulse comes through 
the capacitor and the VDR is grounded. 
Yet both circuits work the same way.) 

Figure 5 is a partial circuit of the 
Zenith 4B25C19 chassis, using this type 
of regulation. It works like this: If the 
pulse voltage rises, meaning more out- 
put from the flyback, and greater high - 
voltage, this pulse also rises across the 
VDR. So, the charge on capacitor C264 
increases (more negative), which biases 
the horizontal output tube to lower con- 
duction, reducing the output. I'm talking 
about these reactions as if they took 
about 5 minutes; actually, they're prac- 
tically instantaneous! 

For a means of adjusting the high - 
voltage, a bias control is connected from 
the bottom of the grid resistor back to 
+270 volts. By varying this control, the 
positive bucking voltage can be set to de- 
velop whatever output level is desired. 
Here again, any trouble in the regulator 
will show the same symptoms as before. 
For example, if one of the resistors in 
the high -voltage adjust circuit should 
open, the output tube will try to drive its 
own grid into cutoff. 

(continued next month) 
TO INPUT OF r VOLTAGE 
TRIPLER 
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7W 
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FIG. 5 -HIGH- VOLTAGE HOLD -DOWN in the Zenith 4B25C19 and related sets. 204 
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1200V 

.4 A 10µH 

Zeniths, such as 4B25C19 and others. 
During the high positive portion of the 
pike waveform (Fig. 4 -b), the VDR's 
resistance will be much lower, and it will 
conduct heavily. During the low- voltage 
portion, the resistance will be greater. 
Coming through a capacitor, the wave- 
form will automatically assume a "zero - 
line", as shown. 

During the high- conduction parts of 
the spike, capacitor C charges up, The 
higher resistance of the VDR during the 
low- voltage part of the waveform won't 
let it discharge. So, a high negative volt- 

reader 
questions 

NO RED 
Everything else works, but 1 

can't get any red in the picture on 
this RCA CTC -16XL. As you said, 1 

checked all of the DC voltages. The 
blue and green grids on the pic- 
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6HZ6 
X DEMOD L34 

000 

3.9K 

+150V 
OPEN 

270K 
1/2 6GÚ7 
R-Y AMPL 

ture tube are OK at +160 volts, 
but the red grid is down to +82 
volts. The 6GU7 is OK, and the 
plate resistors (27,000 ohms) is 
OK. Only +82 volts on the plate of 
the R-1' amplifier. What goes 
now ? -F.C. Augusta GA. 

Old saying: if plate voltage is low, 
tube and plate load resistor OK, then 
check cathode and grid circuits. 
(You're losing the red because the red 
gun of the picture tube is plain old 
cut off. A "drop" in bias from +160V 
to +82V is enough to stop this gun 
from conducting.) 

Cathode circuit of all three differ- 
ence- amplifier tubes is common, but 
check it anyhow. Also check the grid 
circuit. I think you may find that little 
choke, L34, is open. This would upset 
the bias on this section of the 6GU7, 
which upsets the picture tube grid bias. 
(Feedback: that was it!) 

J 
J' \\ 

RED GRIDI 
+160V 

GRN 

BLU 

PIX 

NO BRIGHTNESS CONTROL 
1 can't turn the brightness off 

in this Olympic CC3340. Even the 
kine bias switch has no effect. Pic- 
ture tube OK, other tubes OK. I'd 
like a schematic on this, too; can't 
find one in Canada. -J.F., Mon- 
treal, Canada. 

This particular model of Olympic 
uses an RCA CTC -15 chassis. You 
can use this, or write to Olympic In- 
ternational Ltd., 88 -89 Union Turn- 
pike, Ellendale, NY 11227. 

Brightness control: Check the grey - 
scale adjustments, especially the setting 
of the screen controls on the picture 
tube. If someone has turned all three 
of these full up, you might not be able 
to turn the raster off. 

If these are OK, then you have a 
bias problem. Read the cathode and 
grid voltages on the picture tube. Cath- 

/M M. 
F 

3 Don't cut 
yourself out 

of a career as a 
two -way radio 
technician... 
MTI offers the only training for 

professional FM two -way rack 
available. Qualified technician!. 
are employed in government, in- 
dustry, and public service. Bu 
training is your key. 

You could cut out a career a! 
a two -way radio technician by 

cutting out this coupon. We 'l 
send you information on how yo1. 

can learn more about this spe 
cialized field, at home, for only 
$345. 

Name 

Address - 

City /State /Zip 
I am a veteran or servicem 
on active duty. 

MT/ 
formerly 

MOTOROLA TRAINIh " :D 

INSTITUTE 
College Hrll, Summerdale. Pennsylvania 17103 

ED a 
Circle 17 on reader service card 

You don't have to buy a new car to get an electronic ignition. 
Let's face it. After 37 years, even a Phantom III r.an use a 
lift. That's why I put a Delta Mark Ten B Capacitive Dis- 
charge Ignition on my Phantom ... to give her a spark I'd 
pit against any '75 model car. I went to Delta because they 
aren't Johnny- come -latelys. Delta's been making electronic 
ignition systems for over a decade. 
Whatever kind of car you drive, you can give it the same great 
Delta performance I gave mine. 

Mark Ten B Capacitive Discharge Ignition Sy:; :ems are 
manufactured by Delta Products, Inc., a compare/ with a 
conscience, and with a proven record of reliabili v both in 
product and in customer relations. 

The Mark Ten B really does save money by e iiminating 
the need for 2 out of 3 tune -ups. Figure it out fo yourself. 
The first tune -up or two saved pays for the unit. the rest is 
money in your pocket. No bunk! 

Because the Mark Ten B keeps your .eso 
car in better tune, you actually can 
save on expensive gasoline. 

With a Mark Ten B, spark plugs 
stay clean and last longer ... fouling 
is virtually eliminated. 

MARK Tc.i 
B ~'- 

' 

--- ---- 
I 

1 

I 1 

1 

I Name 
I 

I Address - 

1 

1 City State 

I 

DELTA PRODUCTS, INC. I 

P.O. Box 1147, Dept. RE, Grand Junction, Colc 81501 
303 -242 -9000 

I 

l_ 

I want to know more about Mark Ten B CDI's. Send me complete 
no- nonsense information on how they can improve the pe-f :rmance 
of my car. 

Zip 

Mark Ten B, 
assembled $64.95 ppd 

Mark Ten B, kit . $49.95 ppd 

Standard Mark Ter 
assembled _ _ $49.95 ppd 
Deltakit® ... $34.95 ppd 

Circle 18 on reader service card 
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now available for the 
telephone experimenter 

COMlLETE 
CONSTIOCTION PLANS 

TELEPHONE PLANS: SIX. each. 
Auwerion Device. Armmaie Dialer. "Black Bea ". Call Dtverter. lall I mover. 

/àfcrence Bridge, Central Dial Exchange. Melodic Rinei.1 I:coeramr. 
Recorder - Achime. Remote Cameral. Schemaics, Speakerphooe, teklink 
Bnrekr Alarm, Voice Scrambler, Dial /Tone Cooney , Tone /Dial Convener. 

NIELPLANS: SO,00 each. 

Biofeedback Coodirineer, Maltifrequery Encoder Network, Honkulmrr 
Stimulator Ddeeahedroa Speaker Edoson. Photographic Pinhole Camera. 

ALL OF THE CONSTRICTION PLANS ABOVE: $1,9, AIRMAILED. 

LEARN THE SECRETS 
OF YOUR TELEPHONE 

Electronics use 

Have no ever woderd what hen behid that telephone dial? Now you can 

learn the tricks of Ik [deplete trade Get the inside story of lekpbonc 
sysems -their smirks and flaws. and remain up to date on veal menaces 
within Me telephone industry. TELEPHONE ELECTRONICS LINE i' 
poblkaiw d d for the telephnoe enthusiast, none Pbreak. anJ 

exocrine , gamin. Meese. articles which offer a wealth of hard to 

find infrmatin.. Technical theory is also discussed.amnag the following item. 

Current News Items Code Numbers 
Illustrations Games Facts Plans 
Projects History Comics Stories 
Facts prieviously Tel. Co. confiden- 

tial is now published in TEL! 
One year nascent. ran: Gnitd SOtes shoo. Caudiao & foreigo 

AU OF THE CONSTRUCTION PLANS ABOVE PLUS A ONE TEAR SUB- 
SCRIPTION TO TELEPHONE ELECTRONICS LINE: 105.55 AIRMAILED. 

TIE LEUL ASPECT= 
OF IIT RGANNEATION 

S 11p.11111i 

The complete reference book to your 
LEGAL RIGHTS as a telephone sub- 
scriber. Study toll evasion, tariffs, 
wiretapping, customer provided equip- 

ment. and many more! 
ALL OF THE CONSTRUCTION PLANS ABOVE AND A ONE YEAR SUBSCRIPTION 
TO TEL PLUS "THE LEGAL ASPECTSOF LNTDICONNECTION ": Blom AIRMAILEDI. 

NEITELETRONICS 
COMPNYY oF A 

`22035 BURBANK BLVD -,W000LANO HILLS CA 91364 US% 

Circle /y on reader ,service curd 

FROM 
VIDEO 
OUTPUT 
PLATE 

PART OF SERVICE 
SERVICE SW 

NORM 

5.6K 

2,7K I 
GRN 
DRIVE 

odes should be about +345 volts, 
grids about +160 volts. If the grids 
are "too positive" (high) , or the cath- 
odes "too negative" (low), the picture 
tube will be near to "zero- bias ", and 
the control won't work. 

NO STEREO FM, MONO OK 

I fixed ocra trouble in this 

FROM .0033 
4.6V 

19 kHz -)I 
AMPL 

+345V 
(APPROXI GRIDS 

ABOUT 
+160V 

PIX 

Lafayette LR- 1000TÁ radio re- 
ceiver, by replacing an IC in the 
IF. Now it is working on AM and 
FM, but I can't get any FM multi- 
plex, and the stereo light won't go 
on. Lamp driver transistor Q109 
checks OK, as does lama itself. DC 
voltages around the 38 -kHz dou- 
bler are as shown. 

38 kHz _ 

22K 0108 
38 kHz DOUBLER 

4.7 KI 

vw 
3,9K 

12.2V 

11,5V 

470x' 

0109 
LAMP 
DRIVER 

STEREO 
LAMP 

+13V 

TO 
DEMOD 

col-0-c PROFESSiONAL TEST RIG 
1' SYS'I'EM TILS 330 

For SERVICING MOST OF TODAY'S TV'S 
TUBE AND SOLID STATE 

-;nz, '_ RONDO _ 

-,wsrf- -Taket- 

,6 , 
;c..á ',ANNA; 

Free Subscription 

Circle 21 on reader service card 

SAVE HOURS WITH THIS PROFESSIONAL SYS- 

TEM. SIMPLEST TO USE. INCORPORATES 

STATIC CONVERGENCE. NO COMPLICATED AD- 

JUSTMENTS REQUIRED. YOU ARE PREPARED 

TO SERVICE MOST OF TODAY'S TUBE AND 

SOLID STATE TV's WITH THE SYSTEM'S POPU- 

LAR ASSORTMENT OF ADAPTORS. 

for Reference Material to thousands of TV Chassis 
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Can I signal -trace through this 
circuit, and if so, how? C.I., 
VA. 

You can. The 19 -kHz and 38 -kHz 
pilot signals are well within the range 
of even a narrow -band scope. You 
should see a sinewave through there. 
Check amplitude of the signal, and the 
frequency. By setting the horizontal 
scope sweep to display about 3 cycles 
of the 19 -kHz signal, you can tell if 
the 38 -kHz circuit is doubling; you'll 
see 6 cycles. 

Those voltages around Q108 look 
very peculiar, especially the collector 
and emitter. I believe this transistor 
has a collector- emitter short. If so, it 

won't let the lamp- driver work. Bias 
looks suspicious, too. 

Follow the 19 -kHz signal through 
the two preamplifiers (not shown in 

diagram and check for amplitude. The 
38 -kHz doubler stage won't show a 

gain in amplitude, but should show a 

doubling of the frequency. 

NO HV, NO BOOST 
This GE M213CWD has an odd 

problem. I get no boosted boost on 
the picture tube screens, and no 
HV. Everything around the flyback 
seems to check out; no shorts, etc. 
in the boost -boost circuits, etc. 
Cathode current of the horizontal 

output tube is only a little high. - 
V.A., Honolulu, HI. 

Check the picture tube bias voltages. 
This sounds a good deal like the cases 
where something is pulling the high - 
voltage away down because of exces- 
sive load. A shorted 1 AD2 high -voltage 
rectifier will do the same thing, by the 
way. Any short in the boost circuits, 
etc. will make the cathode current of 
the output tube run very high. Shorts 
in the high -voltage will often raise it 

only a little. 

NO RASTER 
The problem in this Singer 

HE8015 TV is no raster, good 
sound. Voltages of DC power sup- 
ply OK, horizontal output tube 
OK. I get +240 volts on the grid 
of the 6BK4, and +240 volts on 
the cathode. Is this normal ? -S.C., 
Santa Fe, NM. 

Nope. Your 6BK4 is running at 

zero -bias. Quick check for this; lift the 
6BK4 plate cap. If the raster comes 
back, that's it. One common cause of 

this is a short in that .0033 -µF capaci- 
tor connected between grid and cathode 
of the 6BK4. Quick check; clip one 
lead. Be sure to use a high- voltage 
capacitor here, and space the leads 
exactly as they were; this acts as an 
arc -gap. R -E 

YOU 
CAN 
DO 
IT! 

You can install a professional fire or 

burglar alarm system in your own r ime 

or business - with no experience lec- 
essary. 

Don't pay someone else to do what you c;n do 
yourself. 
Send $1.00 today for your detailed personal- 
ized Security Survey and security equirment 
literature. A complete set of illustrate I in- 
structions that detail every step of the , larm 
system installation is also included. 
You complete the Survey after you rece ,e it, 
and mail it back to us. Our trained tec-nical 
staff will design the system that's best is pro- 
tect your home, office, etc. and return it to 
you with our recommendations. 
You order the system when you are ready to 
install it yourself. Complete protectio r and 
satisfied guaranteed. 

Send $1.00 today to: Alan Alarms 
70 East 8th Str( =t 

Bklyn., N.Y. 11218 

Name 

Address 

City 

Ns 
State ------ 'Ip - -- - -/ 

Circle 20 on reader service r 

frie71atk oemoD:nL $TD 440 
VHF/sus UHF /sus 
ALL CHANNEL 

TUNERS 

TeleMatic Sub -Tuners save hours of guesswork by rapidly 
pinpointing trouble in the antenna, UHF or VHF Tuners, or 
I.F. Stages. Powered by popular transistor batteries. 

COMBO-DEAL ST0440 
KT -730 VHF'SUB $45.00 
KTU -745 UHF'SUB 16.95 

REGULAR PRICE $61.95 
SAVE (On deal) 12.00 

SPECIAL ONLY $49.95 

Send literature and name of my distributor. 

Telematic 2245 Pitkin Ave.,Brooklyn,N.Y.11207 

NAMF 

ADDRESS 

CITY STATE ZIP 

Circle 22 on reader service card 

o OS 
40 

DUAL 
KVÇ 
RANGE 

role 
Current .. 

Voltage Reading 
For Today.... 

-- And Tomorrows ! 
¡MODEL $20195 
, 651 

RANGE NO. 1: 40,000 \ )LTS OC 
RANGE NO. 2: 0-400 M. DC i 

Send literature and name 
of my distributor. 

Polaris New 'fork 
2862 FULTON ST3EET 
BROOKLYN, N.Y 11207 

Name 

Address 

City Sore 

4r111rrüiir 71 
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72 

EXAR 
IC'S AND KITS 

NOW AVAILABLE FROM: 

JAMES ELECTRONICS 

FUNCTION GENERATOR KIT 
Introductory Offer 

SO 
. 1" 

'.: ' -..o . 
06 XR -22061K. ,t 

1 UNL tIOH GEW' 

The Function Generator Kit features sine, 
triangle and square wave; THD 0.5% typ.; 
AM /FM capability. 

XR- 2206KA 
Includes monolithic function generator 
IC, PC board, and assembly instruction 
manual. 

$19.95 
XR- 2206KB 
Same as XR- 2206KA above and includes 
external components for PC board. 

$29.95 
MONOLITHIC IC'S 
TIMERS 
XR -555CP Monolithic Timer $1.10 
XR -320P Precision Timer 1.55 
XR -556CP Dual -555 Timer 1.85 
XR- 2556CP Dual Timing Circuit 3.20 
XR- 2240CP Programmable Counter/ 

Timer 4.80 
PHASE LOCKED LOOPS 
XR -210 FSK Demodulator 5.20 
XR -215 High Frequency PLL 6.60 
XR -567CP Tone Decoder (mini DIP) 1.95 
XR -567CT Tone Decoder (TO -5) 1.70 
STEREO DECODERS 
XR -1310P PLL Stereo Decoder 3.20 
XR- 1310EP PLL Stereo Decoder 3.20 
XR -1800P PLL Stereo Decoder 3.20 
WAVEFORM GENERATORS 
XR -205 Waveform Generator 8.40 
XR- 2206CP Monolithic Function 

Generator 5.50 
XR- 2207CP Voltage- Controlled 

Oscillator 3.85 
OTHER EXAR IC'S 
XR- 1468CN Dual ±15V Tracking 

Regulator 3.85 
XR -1488N Quad Line Driver 5.80 
XR- 1489AN Quad Line Receiver 4.80 
XR- 2208CP Operational Multiplier 5.20 

Satisfaction Guaranteed. $5.00 Min. 
Order -1st Class Mail No Charge/ 

California Residents Add 6% Sales Tax 

fri VIES 
P.O. BOX 822, BELMONT, CA. 94002 
PHONE ORDERS - (415) 592 -8097 

Circle 23 on reader service card 

HOW R -E TESTS HI -FI GEAR 
(continued Irons page 43) 

OPEN -REEL TAPE DECK MEASUREMENTS 
FREQUENCY RESPONSE MEASUREMENTS 

Standard Tape 
Frequency response @ 15 ips (Hz -kHz ± dB) 
Frequency response @ 71/2 ips (Hz -kHz ± -- dB) 
Frequency response @ 33/4 ips (Hz -kHz ± dB) 

CRO2 Tape 
Frequency response @ 15 ips (Hz -kHz, ± dB) 
Frequency response @ 71/2 ips (Hz -kHz, ± dB) 
Frequency response @ 33/4 ips (Hz -kHz ± dB) 

DISTORTION MEASUREMENTS (RECORD /PLAY) 
Harmonic distortion @ -10 VU (highest speed) ( %) 
Harmonic distortion @ -3 VU (highest speed) ( %) 
Harmonic distortion @ 0 VU (highest speed) ( %) 
Harmonic distortion @ +3 VU (highest speed) ( %) 
SIGNAL -TO -NOISE RATIO MEASUREMENTS 
Best S/N ratio, standard tape (dB) 
Best S/N ratio, CRO2 tape (dB) 
MECHANICAL PERFORMANCE MEASUREMENTS 
Wow -and -flutter @ 15 ips (% WRMS) 
Wow -and flutter @ 71/2 ips (% WRMS) 
Wow- and -flutter @ 33/4 ips (% WRMS) 
Rewind time, 1200' tape (seconds) 
COMPONENT MATCHING CHARACTERISTICS 
Microphone input sensitivity (mV) 
Line output sensitivity (mV) 
Line output level (mV) 
Phone output level (mV or mW) 
Bias frequency (kHz) 
TRANSPORT MECHANISM MEASUREMENTS 
Action of transport controls 
Tape guidance system 
Absence of mechanical noise 
Tape head accessibility 
Construction and internal layout 
Evaluation of extra features, if any 
OVERALL TAPE DECK PERFORMANCE RATING 

FIG. 5. OPEN -REEL TAPE DECK MEASUREMENTS 
FREQUENCY RESPONSE MEASUREMENTS of an open reel tape deck are linked to speed of tape travel, bias adjustment of the machine, distortion which the user is willing to tolerate, and to the choice of tape (which should correspond, if possible, to manufac- turer's recommendations). We will list response for all available speeds using one stan- 

dard type of tape and one suggested CRO2 type, but, since it is important to know at what frequencies maximum departure from flat response occurs, we will also include graphic 
plots of frequency response in each report covering an open -reel tape product. Measure- 
ments will be made at a -10 dB VU meter reading. Manufacturers use a variety of record 
and playback equalization curves (NAB, CCIR, etc.). Therefore, using one special pre- 
recorded tape is meaningless. The important thing for the user is the "closed loop" fre- 
quency response, through the record and playback cycle. A prerecorded tape done to 
NAB will not reproduce flat response when played on a machine equalized per DIN or 
CCIR. Cross talk measurements are of little significance on open reel machines. Readings 
are usually much better than one needs for acceptable or even excellent stereo. 

DISTORTION MEASUREMENTS at various recording levels will be noted, so that users 
can choose maximum indicated recording level on meters supplied to correspond with 
greatest percentage of distortion they are willing to tolerate. While lower recording level 
results in lower harmonic distortion, the penalty paid in underrecording is poorer signal 
to noise ratio, since "hiss" or noise level is constant. 

SIGNAL -TO -NOISE RATIO MEASUREMENTS made using the same two types of tape 
used in frequency response measurements are stated in dB, and referred to a "O VU" 
reading on the equipment's own meters. The higher the measured figure, the better. From 
this single reference, users can easily determine what the S/N ratio will be if they must 
record at lower VU readings to obtain better distortion figures or extended high frequency 
response. 

MECHANICAL PERFORMANCE MEASUREMENTS in tape equipment involve wow -and 
flutter measurements which simply mean slow or fast variations from true speed, and are 
analogous to the same measurement made for phono turntables. The lower the figure 
(given in percent) the better. WRMS means weighted root -mean -square and is an "aver- 
aged" sort of measurement that also takes into account human response to variations in 
pitch. We are less conscious of slow cyclical variations in speed or pitch than we are to 
more rapid variations. Fast rewind time, while not truly indicative of a tape deck's quality 
or performance, is nevertheless of interest to some readers and will therefore be mea- 
sured and tabulated for standard 1200 foot reels of tape. 

COMPONENT MATCHING CHARACTERISTICS are supplied for informational purposes 
once more, and not as an indication of quality of performance. A tape deck whose line 
output for 0 VU is 0.3 volts (300 mV) would not be able to drive an amplifier to full output 
if that amplifier had a high level input sensitivity of, say, .5 V (500 mV). Similarly, some 
headphones, though directly connectable to phone jacks on the tape deck, may not be 
sensitive enough (require more drive) to provide adequate monitoring levels when used 
this way. 

R -E R -E 
Measurement Evaluation 

See Figs. -- 
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CASSETTE TAPE DECK MEASUREMENTS 
R -E 

FREQUENCY RESPONSE MEASUREMENTS Measurement 
Frequency response, standard tape (Hz -kHz ± dB) - - 
Frequency response, CROS tape (Hz -kHz ± dB) 
Frequency response, other (see text) (Hz -kHz ± dB) 

DISTORTION MEASUREMENTS (RECORD /PLAY) 
Harmonic distortion @ -10 VU (1 kHz) ( %) 
Harmonic distortion @ -3 VU (1 kHz) ( %) 
Harmonic distortion @ 0 VU (1 kHz) ( %) 
Harmonic distortion @ +3 VU (1 kHz) ( %) 
SIGNAL -TO -NOISE RATIO MEASUREMENTS 
Standard tape, "Dolby" off (dB) 
Standard tape, "Dolby" on (dB) 
CRO2 tape, "Dolby" off (dB) 
CRO3 tape, "Dolby" on (dB) 

MECHANICAL PERFORMANCE MEASUREMENTS 
Wow and flutter ( %, WRMS) 
Fast wind and rewind time, C -60 (seconds) 
COMPONENT MATCHING CHARACTERISTICS 
Microphone input sensitivity (mV) 
Line input sensitivity (mV) 
Line output level (mV) 
Phone output level (mV) 
Bias Frequency (kHz) 

TRANSPORT MECHANISM EVALUATION 
Action of Transport controls 
Absence of Mechanical Noise 
Tape head accessibility 
Construction and internal layout 
Evaluation of extra features, if any 
CONTROL EVALUATION 
Level indicator(s) 
Level control action 
Adequacy of controls 
Evaluation of extra controls 
OVERALL TAPE DECK PERFORMANCE RATING 

See Figs. 

R -E 
Evaluation 

FIG. 6. CASSETTE TAPE DECK MEASUREMENTS 
FREQUENCY RESPONSE MEASUREMENTS. Since cassette decks operate only at one 

speed (l7 /a IPS), response measurements will be confined to the use of two or more types 
of cassette tapes, based on manufacturer's recommendations. Cassette decks generally 
do not offer as extended high frequency response as do open -reel machines, but better 
cassette units used with top quality tape can maintain flat response to above 15 kHz with 
a minimum of variation in dB. 

DISTORTION MEASUREMENTS: The same interrelationships that apply to open reel 
machines exist in the case of cassette recording. Distortion increases with recording level, 
and we tabulate harmonic distortion readings for a wide range of meter levels for each 
machine we test. 

SIGNAL -TO -NOISE RATIO MEASUREMENTS: Dolby noise reduction circuitry is now 
considered a virtual necessity with better cassette decks intended for high fidelity ap- 
plications. Properly calibrated and used, Dolby can improve S/N ratios by as much as 
10 dB at high frequencies where tape hiss is most prominently heard. Readings of noise 
will be presented with two types of tape, with and without Dolby circuitry switched on. 
Most modern high quality decks will offer in excess of 45 dB without Dolby, better than 
55 dB with Dolby in use, but variations will occur depending upon quality of the tape 
cassette itself. 

MECHANICAL PERFORMANCE CHARACTERISTICS: Because of the much lower speed 
of cassette tape, and because of limitations in the cassette itself, wow -and -flutter readings 
observed for cassette decks are seldom as good as those observed for open -reel ma- 
chines of better quality. Nevertheless, wow and flutter in top -quality cassette decks can 
be as little as 0.1% or even lower. As in the case of open reel units, we will also report 
on fast rewind time (for a 60 minute -30 minute per side- cassette) for informational 
purposes. 

COMPONENT MATCHING CHARACTERISTICS. These observations are intended to 
enable the reader to select the right microphone for use with the machine and also to 
insure a good match between tape- output level of amplifier or receiver and the deck, and 
between the deck and the tape input circuitry or associated playback equipment. Bias 
frequency should be high enough (above 75 kHz or 80 kHz) to insure freedom from audi- 
ble "beats" when attempting to record stereo FM programs off the air onto a cassette. 
Stereo FM composite signals contain frequencies up to about 53 kHz which might inter- 
act with low tape bias frequencies, yielding "difference frequencies" which might be 
permanently recorded onto, and audible from the cassette. 

AM performance measurements 
While we recognize that most tuners 

and receivers sold for high fidelity corn - 
ponent systems include an AM tuner sec- 
tion, we have not included a separate 
AM Performance Measurement chart in 
our test report format. For one thing, the 
number of significant measurements that 

can be made with respect to AM per- 
formance are rather limited. Most manu- 
facturers, in fact, list no more than a 
half dozen or fewer performance "specs" 
regarding the AM section of their tuners 
or receivers. While AM buffs may argue 
about the potential high fidelity capabil- 

(continued on page 84) 

unipur 

ballpoint 

BY X ! 

DRIVES 

NEM SOCKE 

SCREWS 

FROM AN i 

ANGLE 

Ever try to drive hex socket screw: from 
an odd angle? Want an easier. 'aster 
way to drive 'em under any condilir is? 

HERE'S YOUR ANSWER: With i pique 

"ballpoint;' you can slip these .icelite 
screwdrivers into hex sockets . slick 
as a whistle and secure as a 

straight -on or from any angle .. to drive 
'em home in a flash! 9 sizes:.05( 
With fixed handles, singly or complete set 

in roll up kit, and as interchangeable Series 

99 blades, singly or with handle arid ex- 

tension in compact case. Metrics, oo. 

Ask your local distributor or write . 

Weller - Xcelite 
Electronics Division 

The Cooper Group OF 
P.O. BOX 728 
APEX, NORTH CAROLINE 27502 

Circle 24 on reader service card 73 
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I'm right where Iwant 
exactly what Iuvant to do:' 

(A TRUE STORY) 

"Judy, start packing.We're moving out." 

Bill Alfring was so fed up with the 
hassles of living in Los Angeles, he quit his job 
on the police force and moved his family up 
north to logging country. 

Bill put a down- payment on a wooded 
home site along the salmon -filled Sacramento 
River. He got a job as a car salesman. Then, 
he started to think what he could do for a 

living that would give him more freedom. 

A business of his own 
,Judy, I've always wanted to know 

how a TV set works,' he told his wife. "If I 

knew that, I could have my own TV shop. 
And as this town grows, my business would 
grow too." 

So, Bill enrolled in the ICS TV pro- 
gram, kept selling cars, and studied his TV 
lessons whenever he had free time. 

Two years later, Bill Alfring opened 
the doors of Shasta TV -right in the center of 
Anderson, California. Business grew rapidly. 
The shop needed to be enlarged. Today, Bill 

has two repairmen working for him. 

Standing in front of his shop, Bill looks 
south to San Francisco and L.A. "That's 
where the people are coming from. It'll take 
time. But when they get here, my business 
could be worth ten times as much. I'll just sell 

out and find a better place to fish:' 

The right combination for success 

Bill Alfring has the right combination 
for success. He's in a growing field. And he 

Bill Alfring often quits work early 
to catch a salmon in the Sacramento River 
that runs through his back yard. (see left) 
(Photo: Charles Weckler) 

If card is mussing. write for frac career 
booklet to: International Correspondence 
Schools. Scranton. Pa. 18515. ©1974 ICS. 

has good training for it. You could, too. 
Especially if you're interested in one _tf 

the fast -growing careers where ICS concen- 
trates its training. Like TV Repair & Servicin 
Electrician. Engineering. Automotive 
Mechanic. Drafting. Air Conditioning. 
Accounting. Business Management. ( Check 
your choice on attached card.) 

Ideal way to learn 

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

But you're never alone. Skilled instruc- 
tors are always ready to help you. 

If you ever have doubts or problems 
or just want to talk to an instructor, you can 
call ICS from anywhere. Toll -free. 

ICS training works 

More than 8,500,000 men and women 
have turned to ICS for career training in tht. 

past 80 years. 
Government agencies, unions and 

some of America's top corporations ( include 

ing Ford, U.S. Steel, Mobil, Alcoa, GE, 
Motorola and RCA) use ICS courses in 

their own training programs. 

Free demonstration lesson 

If you want your job to give you mc re 

( more money, more day -to -day satisfaction 
and more future), send for our career guide 
booklet and free demonstration lesson. 

It's your life. Make the most of it. 
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READING COMPUTER 
(continued from page 45) 

ance of the device. The 15 -dot pattern 
is composed with the switch in the 
STANDBY position. Then the switch posi- 
tion is changed to RECOGNIZE, and on 
this command the output lamp lights 
up. Sometimes there are ambiguous 
patterns, which might be for example 
either a defective "2" or an incom- 
plete "3 ". In this case, the output 
lamps labelled "2" and "3" will light 
up simultaneously. Most of these am- 
biguities, however, appear so also to 
the human eye. 

As this is a digital circuit, the ques- 
tion of voltage ratings and power con- 
sumption is of secondary importance. 
The lamps may be any voltage or 
power, provided they do not impose 
excessive load on the switches. The 
battery, which may be replaced by a 
suitable transformer, has to he capable 
of bearing the full load of 15 display 
lamps and at least two output lamps. 
If it is desired, display and output 
lamps may be replaced by neon lamps 
to conserve power. However, the suit- 
able supply voltage for neon lamps is 
75 -80 volts AC or 105 -125 volts DC. 
Therefore, a suitable supply must be 
used. 

INTERNATIONAL 
FR UENCY FM 2400CH 

MEIER for testi 
mobile trunsmiZris 
and receivers 

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 
MHz. The range covers 25 to 1000 frequencies can be those 
of the radio frequency channels of operation and /or the intermediate 
frequencies of the receiver 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 

Write for catalog! 
INTERNATIONAL 

CRYSTAL MFG. CO., INC. 
10 No Lee oKLA CITY °KlA 13102 

Circle 25 on reader service card 

Construction 
The reading computer was built into 

a wooden case originally designed for 
2 by 2 inch color slides. The case con- 
tains four flashlight cells in its lower 
compartment for power. Pattern input 
and other switches, pattern display 
lamps and output lamps, are all 
mounted on the lid of the case. The 
result is a very handy device suitable 
to be taken along to lectures, demon- 
strations, science fairs etc. However, 
any case that is large enough to ac- 
commodate all the components and a 
power supply can be used. 

Switches S1 through SI5 are 4PST 
types with two contact pairs open and 
two contact pairs closed. A schematic 
diagram of these switches is shown in 
Fig. 4 -a. However, these switches may 

o .o 

FIG. 4- ORIGINAL SWITCHES used for Si 
through S15 were 4PST types with two con- 
tact pairs open and two contact pairs 
closed and are shown in a. In their place, 
4PDT switches can be used if they are 
wired as shown in b. 

be difficult to obtain. In their place, 
4PDT switches can be used if they 
are connected as shown in Fig. 4 -b. 
Though this device is extremely sim- 
ple, it should provide many hours of 
entertainment in construction and 
use. R -E 

IN THIS ISSUE 
Radio -Electronics tests hi -fi 
equipment. Don't miss the intro- 
ductory article describing how 
the tests will be done. 
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equipment reports 

Weston Model 670 
In- Circuit Tester 

Circle 106 on reader service card 

THE `TYPICAL' FET VOM CAN DO TRICKS 

that were unbelievable only a few years 
ago. Now, by combining linear IC tech- 
nology and the FET VOM, they can 
work wonders. The Weston Model 670 
In- Circuit Tester FET VOM is a good 
example of this new generation. 

The model 670 is a portable. self -con- 
tained analog multimeter, powered from 
either 115 or 230 volts AC, at 60 Hz. 
It reads DC voltages on 8 ranges, from 
0.1 volt to 300 volts, full -scale. Polarity 
is automatic; the meter reads upscale 
at all times and it displays the polarity 
on LED's. The AC voltage readings are 
read on the same scales, as is the cur- 
rent. These all use the handy "1 -3" cali- 
bration, which makes them easier to 
read. 

The ohmmeter section has both stand- 
ard and low -voltage functions. On the 
standard ranges, 1.5 volts appears across 
the prods. On the low- voltage ohms set- 
ting, only 85 millivolts; this will not turn 
on transistor junctions. 

Conventional DC current readings are 
made in the usual way, from 3.0 to 
300 mA, full -scale. Normally, the circuit 
must be opened to make a current meas- 
urement. This is called the "two- terminal" 
current reading. Now, we get to the 
really novel feature of the Model 670. 
With it, you can read DC current in any 
circuit, on the same ranges, but without 
opening the circuit. No unsoldering of 
wires or cutting of PC board conductors! 
Current readings are thus made just as 
easy as DC voltage readings were; just 
a quick jab of the test probes. 

In operation, it's simple. The circuit 
itself isn't. The basic metering circuit 
uses an FET op -amp that feeds a bridge, 
and the meter itself. A precision resistor 

network determines the voltage applied 
to the op -amp, by the setting of the 
range switch. For two -terminal current 
readings, the op -amp monitors the volt- 
age drop across the precision shunts, 
and this is read out as current values. 
The circuit must be opened. 

To use the four- terminal method, two 
special probes are plugged in. At hough 
they look like ordinary probes, they're 
not. Each one has two leads, and '.pecial 
concentric probe tips. These t ave a 
sharp, spring -loaded inner tip nd an 

(continued on p r ge 38) 

Retrieve 
Fading Color... 
And Save 
Money, Too 
with 
Perma Power 
Color -Brite 

Safe $4.65 when 
you buy a four -pack of 
Mcdel C -511 Color -Brites. 
And get a magnetic telescoping 
retriever free! 

Ever dropped a nut or screw and had it bounce away from you, out cf 
reach? With this magnetic telescoping retriever, it's easy pickings! 
The 5" long retriever clips to your pocket, so it's handy whenever yo 
need to retrieve a part as far as 19 inches away. 
It's just as easy to retrieve sharpness, contrast and fading color! Insta i 

a Perma Power Color -Brite ... for immediate TV picture improvemert 
and certain customer satisfaction. Model C -511 is the one you need fcr 
the prevalent rectangular picture tubes. These Color Brites usually se 1 

for $6.15 each, but for a limited time you can get a four -pack for lust 
$19.95. That's a $4.65 savings, and the retriever is our gift. But suc- 
plies are limited, so see your distributor today. 

tt PErma PowEr Chamberlain Mianufeetufng Corporatio 
Perma Power Division 
5700 North Tripp Avenue. Chicago. 111 'r "60646 
Telephone (3121 539 -7171 
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YOU'LL 
NEVER NEED 

ANOTHER 
TUBE 

TESTER. 

The Hickok Model 230 Solid 
State Dynamic Emission Tube 
Tester is a rugged performer, 
built for a lifetime of day -in 
day -out service. In addition to 
the best warranty in the busi- 
ness, the 230 offers easily 
replaced sockets and com- 
ponents for lifetime 
serviceability. 
The Model 230 has all the 
critical tests you need, including: 

Opens test for all elements 
(a Hickok exclusive). 
A directly metered H -K 
leakage test. 
True tests for shorts, and for 
all new and old tubes. 

Ask to see the Hickok Model 
230 at your Hickok distributor 
or contact us for more 
information. 

$15500 
HICKOK 
the value innovator 
INSTRUMENTATION & CONTROLS DIVISION 
THE HICKOK ELECTRICAL INSTRUMENT CO. 
10514 Dupont Avenue Cleveland, Ohio 44108 
1216) 541 -8060 TWX: 810- 421 -8286 

Circle 27 on reader service card 

new products 

More information on new products is available from the 
manufacturers of items identified by a Reader Service num- 
ber. Use the Reader Service Card inside the back cover. 

TV TUNER AEROSOL, model CLD-4 cleans 
tuner contacts thoroughly, then leaves a pro- 
tective film of silicone lubricant to assure 
smooth detent action. Blister -packed for 

IA 

ilwAtOR 
mon 
ci 

C TV TUNER CLEANER &LUBRICANT 

W = 1 V 

i 
KEEPS SENSITIVE 
COLOR TUNERS AT 
PEAK OPERATING 
CONDITION 
SUE /IMO SAWS 

TSE 
JUST REMOVE 
CMAMMEL- SELECTOR 
KNOSS ANN SPRAT 
WTG TEMER. 
WILL SOT AFFECT 
ILECTRMAL 
PROPEOTRS. 

CLEANS ANC 
IONNCATES 

1Mi PON Py1ESKi 

WILL NOT MUNI 
NON.KAIINRN.e 

pegboard display; safe for plastics; will not 
detune; non -flammable. 4 -oz. spray can 
$1.35. -Chemtronics Inc., 1260 Ralph Ave- 
nue, Brooklyn, NY 11236. 

Circle 31 on reader service card 

POWER SUPPLY, model 1040. Multipurpose 
solid -state power supply enables you to en- 
joy automotive stereo tape player, CB rig, 
etc. at home. Converts 115 VAC house cur- 
rent to 12 volt DC power. The 1040 makes 
it possible to check out equipment on the 

test bench before actually installing it in your 
car or on your boat. It can also be used as 
a battery charger for 12 volt batteries. In- 
put: 120 VAC, 50 -60 Hz; output: 12 VDC at 
4 amps continuous. $19.95 (factory wired 
only). -EICO Electronic Instrument Co., 263 
Malta Street, Brooklyn, NY 11207. 

Circle 32 on reader service card 

POWER SUPPLY MODULE, model M501 pro- 
vides 5 VDC (@ 1000 MA and 0.05% line and 
load regulation) to digital IC's and asociated 
circuitry. Useful for industrial and laboratory 
applications. Designed for printed circuit 

card mounting and can be supplied with 
voltage from 1.0 VDC to 28VDC. Input: 105 
VRMS to 125 VRMS, 50 -400 Hz; temperature 
range: 0-71°C. 2.5 X 3.5 X 1.25 in.; $12.00 
each (1 -9 quantity). -McLean Electric Inc., 
48 Highland Avenue, Bergenfield, NJ 07621. 

Circle 33 on reader service card 

TV SERVICE TABLE, model 10J108. Roll - 
around utility table is 35 in. tall -to match 
the heights of most service benches. Its top 
shelf- constructed of 20 gauge sheet metal 
and insuated with a '/a -in. tempered mason - 
ite panel- offers nearly four square feet of 
work surface. Convertible bottom shelf can 
be installed with a flat surface or inverted 

for use with its 13/4 in. lip to prevent small 
parts and tools from falling off. 

Constructed of 20 gauge rustproofed steel, 
the table is coated with blue enamel paint, 
baked on for years of hard usage. Two of its 
four 3 -in, plastic casters are equipped with 
pushdown brakes to prevent rolling. Al- 
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though shipped dismantled, it can be easily 
assembled; only tool required is a screw- 
driver since all nuts are spot welded in 

place. -RCA Parts & Accessories, Box 100, 

Deptford, NJ 08096. 

Circle 34 on reader service card 

PROBE IV, Cat. No. 5104. 4- function tester 
allows you to check digital logic, continuity, 
voltage and polarity with one instrument. 
Easy -to -use pocket -size tester operates on 2 

AAA batteries. Features solid -state circuitry, 

3 to 600 volt AC -DC operation, voltage in- 
dicating LED and a 48 -in. insulated wire 
lead with test probe and alligator clip adapt- 
er. Safe to use; comes with its own self - 
protective vinyl carrying pouch. -GC 
Electronics, 400 South Wyman, Rockford, 
IL 61101. 

Circle 35 on reader service card 

AUDIO MODULATOR, model ATS Audio -Trol. 
Solid -state audio modulator for MATV ac- 
septs any audio source and distributes it 
over an unused TV channel frequency. Ac- 
tually generates a complete TV channel that 
includes both audio and video carriers. 
Audio carrier is modulated by audio input 
source and video carrier is left blank. 

Any TV receiver connected to an MATV 
system which includes Audio -Trol. can be 
tuned to that channel to reproduce the 

sound. If a background music channel were 
required in an apartment system, this unit 
could be fed by the background music 
source and then into the MATV system head 
end. Tenants could then hear the background 
music on their TV receivers. Can also be 
used to make announcements. Accepts a 
minimum of 50 mV RMS of audio input. 
Maximum output level is 53 dBmV audio 
carrier and 53 dBmV video carrier that is 
crystal controlled. Audio carrier is modu- 
lated with 25 kHz maximum deviation. Modu- 
lation distortion is less than 2 %. Spurious 
output signal is down at least 60 dB on high 
band units. Takes up 31/2 in. of space; 
mounts in standard 19 in. rack; 7 in. deep. 
Audio impedance is 600 ohms unbalanced. 
RF in and out mixing terminals are 75 ohms. 
Available for each VHF channel. - Jerrold 
Electronics Corp., 200 Witmer Road, Hor- 
sham, PA 19044. 

Circle 36 on reader service card 

DIGITAL ELECTRONIC TEACHING SYSTEM, 
LR Innovator Series includes modular hard- 
ware called Outboards that plug directly 
into the SK -10 solderless breadboarding 
socket that allows the student to learn and 
experiment with different components of 
digital logic. Software is comprised of over 
750 pages and 90 experiments that can be 
incorporated into an existing program or 
used by the student for self -programmed in- 

struction. Modularity of this system means 
that as there are new developments in digital 

electronics, the company will be able to 
provide new modules that cover these areas. 
-E & L Instruments, Inc., 61 First Street, 
Derby, CT 06418. 

Circle 37 on reader service card 

PHOTOELECTRIC SYSTEM, No. 1355 is 
pulsed beam system that looks like two 
double -gang electrical wall outlets when in- 
stalled. Features a single -ended design. In- 
stead of having a separate transmitter and 
receiver that fit at opposite sides of the pro- 
tected span, this model has a 2 -part trans- 
ceiver that fits into a 33/4- x 4 -in. hole in 
the wall. All supervisory and power wiring is 
brought to just one side of the protected 
span, cutting installation time in half. 

Contains pulse modulated solid -state light 
source whose life rating is in excess of 25 
years; light source projects a beam up to 75 
feet. Beam is aimed at a bounce back reflec- 
tor that looks like a wall outlet. This reflector, 
without any kind of adjustment, bounces the 
invisible beam from the transmitter back to 
the receiver. A patented drop -pack houses 

all supervisory circuitry as well as the power 
supply. Transceiver and drop -pack can be 

recessed together in any plaster, sh :et rock 

or panelled wall as long as it is at least 3% 
in. deep. -Alarm Device Manufactui ing Co., 
165 Eileen Way, Syosset, NY 11791. 

Circle 38 on reader service car.' 

FOAM SPEAKER GRILLE KITS. D ) -it -your- 
self kits feature sculptured -foam speaker 
grilles for replacement of conventiolal grille 
cloth on stereo and hi -fi speaker: Unlike 
grille cloth, sculptured -foam doesn distort 
sound, even in higher frequency ranges. 
Flexible urethane foam is acoustica 'y trans- 
parent which permits sound to pass through 
as though there were no grille at all. 

Now...the most 
enjoyable 

Ldo-it-yourself 
project 
of your life- 
A Schober 
Electronic Organ! 
You'll never reap greater reward, more 
fun and proud accomplishment, more 
benefit for the whole family, than by 
assembling your own Schober Electronic 
Organ. 
You need no knowledge of electronics, 
woodwork or music. Schober's com- 
plete kits and crystal -clear instructions 
show you - whoever you are, whatever 
your skill (or lack of it) - how to turn 
the hundreds of quality parts into one 
of the world's most beautiful, most musi- 
cal organs, worth up to twice the cost 
of the kit. 

Five superb models with kit prices 
from $575 to around $2,300, each an 
authentic musical Instrument actually 
superior to most you see In stores, easy 
for any musically minded adult to learn 
to play, yet completely satisfying for the 
accomplished professional. And there 
are accessories you can add any time 
after your organ is finished -lifelike big 
auditorium reverberation, automatic 
rhythm, presets, chimes, and more. 

Join the thousands of Schober Orgar . 

builder- owners who live in every state 
of the Union. Often starting without 
technical or music skills, they have thi 
time of their lives - first assembling 
then learning to play the modern Kin: 
of Instruments through our superlative+ 
instructions and playing courses. 

Get the full story FREE by mailing the 
coupon TODAY for the big Schober colo 
catalog, with all the fascinating details, 

!The J 1 c6Pi Organ Corp., Dept. RE139 
43 West 61st Street, New York, N. Y. 10123 

Please send me Schober Organ Ca alog. 
Enclosed please find $1.00 for 12 -in.:h L.P. 

I record of Schober Organ music. 

NAME 

'ADDRESS I 
CITY_- - _STATE ZIF 

Circle 28 on reader service card 
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Each kit contains sculptured foam grille, 
self- sticking attachment material and instruc- 
tions for installation. Available in 15x8 in. 

The Pencil Soldering Iron 

with Operating Light, 
2 Heats and 

On /Off Switch 

$10.95 Model 5405 
NET ) W Soldering Iron 

Length 8'/2" 
Weight 2 oz. 

Light shows when it's on 
2 heats -20w and 40w- 
for any job 

Ironclad tips for longer life 
Cool, unbreakable polycarbonate 
handle 

Burn -resistant neoprene cord 
Converts to a desoldering iron 
with low cost attachment 

The Pencil Desoldering Iron 

with Operating Light, 

and On /Idle /Off 

Switch 

$15.95 
NET 

Model 510 I Length 8' /2" 
Desoldering Iron Weight 31/2 oz. 

Light shows when it's on 
Operates at 40w; idles at 20w 
for longer tip life 

8 tip sizes available 
to handle any job 

Cool, unbreakable polycarbonate 
handle 

Burn -resistant neoprene cord 
Exclusive new bracket insures 
alignment, prevents damage 

New kits also available) 
Soldering Kits Desoldering Kits 

Soldering /Desoldering Kits 

See your distributor or write 

5127 EAST 65TH ST. 
INDIANAPOLIS, 
INDIANA 46220 
PHONE 317 251 -1231 

enterprise 
deve opment 
corporation 

Circle 29 on reader service card 

and 14x24 in. sizes; foam grille can be cut 
with household shears to fit smaller speak- 
ers.- Republic Systems Corp., 9160 South 
Green Street, Chicago, IL 60620. 

Circle 39 on reader service card 

ANTENNAS, Ultra -Hi Crossfire. VHF -UHF an- 
tennas incorporate colinear elements and a 
corner reflector. UHF section is engineered to 

avoid interference with the rest of antenna. 
As a result, antennas deliver very high UHF 

NESDA 
CONVENTION 1975 

Mark your August calendar now! 
Come to the greatest convention 
the electronics service has ever 
seen. It's being held in Winston - 
Salem, North Carolina. Dates are 
August 13 through August 17. 
Bring the whole family. 

Preregister now! Send only a 
$10 deposit with the coupon be- 
low. By so doing you will receive 
further convention information and 
a Hyatt House Registration form 
for rooms. (There is no obligation. 
Full deposit refund if your reserva- 
tion is cancelled before July 15, 
1975.) Mail the Registration coupon 
today! 

NAME. 

STREET 

CITY STATE ZIP 
HOW MANY ATTENDING 

NATIONAL ELECTRONIC 

N E S OA 
SERVICE DEALERS ASSOCIATION, INC. 

1715 EXPO LANE 
INDIANAPOLIS, IN 46224 

gain where it is needed most without dimin- 
ishing performance of original VHF antenna. 
These antennas replace previous VHF -UHF 
Crossfires model for model. In addition, there 
are two special models designed for areas 
that require only moderate VHF gain but very 
high UHF gain. 

Antenna has a single set of terminals. 
Comes with a band splitter that uses sepa- 
rate VHF and UHF circuits - affording com- 
plete electrical isolation between outputs. 8 
models -$30.25 to $98.50. -Channel Master, 
Ellenville, NY 12428. 

Circle 40 on reader service card 

MOBILE ANTENNAS, Signal Kicker Antennas 
are computer- designed and use a twin -folded 
dipole center element; balanced -fed con- 
figuration completely eliminates most cur- 
rent problems. 

Base Kicker is omni -directional and can 
be raised to new 60 -ft. legal height. Delivers 
full 3 dB gain: $79.95. Tri Kicker is 3- element 
directional and provides solid 9.3 dBi gain; 

$119.95. Ultra Kicker allows both omni and 
directional capabilities. Remote electronic 
switching to eight different directions in- 
stantaneously. Eliminates need for a rotor 
and provides precise directional capabilities; 
provides 8.3 dBi in the directional modes 
and 3 dBi in its omni mode; $239.95. -Con- 
rac Corp., Turner Div., 909 17th Street, NE, 
Cedar Rapids, IA 52402. 

Circle 41 on reader service card 

Gi *OD' 

"I've gotta admit you have the color 
coining in pretty good - considering 
that's a black and white set." 

www.americanradiohistory.com

www.americanradiohistory.com


new lit 
All booklets, catalogs, charts, 
data sheets and other literature 
listed here with a Reader Service 
number are free. Use the Reader 
Service Card inside the back 
cover. 

HI -FI BROCHURE. 8 -page, 4 -color brochure 
describes and illustrates the company's hi -fi 
amplifiers, preamplifiers, speaker systems, 
control centers and tape recorders. Contains 
many photographs and specifications. - 
Crown International, 1718 Mishawaka Road, 
Elkhart, IN 46514. 

Circle 42 on reader service card 

TAPE QUESTIONS -TAPE ANSWERS. 126 - 

page book has chapters that include: select- 
ing the right tape, compact cassettes or 
spool tape recorders ?, selecting the appro- 
priate compact cassette equipment, select- 
ing the right spool tape recorder, which trick 
equipment for what purpose, which sound 
mixing for what purpose, which microphone 
for what purpose, recording with micro- 
phones, how to record direct, editing and 
splicing of magnetic tape, endless tape 
loops, how is a tape library arranged ?, tape 
and recorder maintenance, exchange of re- 
corded tapes, exchange of recorded cas- 

settes, how is sound added to slides ?, how 
to add sound to 8 -mm films. Many diagrams. 
BASF Systems, 460 Colfax Avenue, Clifton, 
NJ 07013. 

Circle 43 on reader service card 

UNDERSTANDING QS 4- CHANNEL SYSTEM. 
52 -page guide for electronic engineers con- 
tains the following sections: QS 4- channel 
encoder technical data, QS coding system 
and new technique to improve interchannel 
separation characteristic, improving encode - 
decode system for matrix 4- channel repro- 
duction, additional functions of QS decoder 
and specifications of QS vario- matrix in- 
tegrated circuits. Each section is sub -divided 
and there are many diagrams and sche- 
matics.- Sansui Electronics Corp., 55 -11 

Queens Blvd., Woodside, NY 11377. 

Circle 44 on reader service card 

TEST INSTRUMENTS CATALOG. 24 -page 
catalog describes oscilloscopes, digital mul- 
timeter, solid -state video color signal source, 
color bar pattern generators, DC power 
supply, sweep /marker generators, signal 
generator, sine /square wave generator, FM 

multiplex /stereo generator, electronic switch, 
curve tracer and much more. Includes photo- 
graphs, specifications and prices. -Leader 
Instruments Corp., 151 Dupont Street, Plain- 
view, NY 11803. 

A PORTABLE 
4'/2 DIGIT 

MULTIMETER 
FOR $299. 
A 20 MHZ 

COUNTER OPTIO 
FOR $50. 

4000 .47 4023 A7 4053 +.35 
4001 .47 4024 2.10 4060 4.62 
4002 .47 4025 .47 4066 .79 
4006 2.66 4026 4.15 4069 .47 
4007 .39 4028 2 60 4071 .47 
4008 2.70 4029 479 4072 .47 
4009 1.20 403C 119 4073 .47 
4010 1.30 4033 427 4081 .47 
4011 .47 4034 9.99 4082 47 

4012 .47 4035 320 
4013 1.12 4040 379 4502 2.35 
4014 2.99 4041 31)0 4510 '3.55 
4015 2.99 4042 2 64 4511 -.79 
4016 .99 4042 2 92 4514 7.70 
4017 2.93 4044 2.92 4515 '.70 
4018 3.36 404E 3.43 4516 5.40 
4019 1.33 4049 120 4518 5.10 
4020 3.19 4050 120 4527 4.63 
4021 2.89 4051 335 4528 3.33 
4022 2.79 4052 3 35 

VALHALLA 
SCIENTIFIC 

7707 
CJNVOY CCURT 

SAN DIEGO, 
CALIF. 921 1 

714- 277 -2732 
WHAT MORE 

CAN WE SAY? 
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CMorsco 
An OEM Distributor Of 

Certified Integrated Circuits 

FACTORY AUTHORIZED MAIL -ORDER SALES FCR NATIONAL SEi,1l- 

CONDUCTOR. ALSO T.I., SIGNETICS, SO_ID STTE SCIENTIFIC NC. 
AND AMERICAN MICROSYSTEMS INC. 

OUR WARNING. Surplus seconds and rejects :ost you hours and 

hours. Think About It!! 

NATIONAL LINEAR CIRCUITS *Data Books 
(Linear & Digital) available with your order 
includes $1.00 per title, postage /handling. 

REGULATORS 
LM78LXXACZ (0.1A) 
LM78LXXCZ 0.1A 
LM78XXKC 1.0A 
LM320T-XX (-1. A) 
LM340T-XX (1.OA) 
LM341P-XX (0.5A) 
LM342P-XX (0.2A) 
Note: 

XX = 5.0, 5.2, 6.0, 8, 12, 15, 18, 24V 
LM345K 3A, -5.2V) 6.75 
LM323K (3A, +5.0V) 6.25 
LM309K (1A, +5V) 2.75 
LM325AN (0.1A,±15V, 1%) 3.45 
LM325N 0.1A,±-15V, 5%)) 2.60 
LM326 0.1A,-± 12V, 5% 2.95 
LM327N (0.1A, +5V,-12V) 2.95 
LM723CN Pos. Reg. .79 
LM304H Neg. Reg. 3.25 
LM305H Pos. Reg. 2.00 
LM376N Pod. Reg. 1.50 
TIMERS, OP. AMPS. PLL'S 
LM555CN .79 LH0032CG 26.50 
LM565CN 1.75 LM301AN .67 
LM565CH 3.50 LM308AD 11.50 
LM566CN 1.55 LM308AH 9.75 
LM567CN 2.50 LM308H 1.20 
LH0022CD 11.00 LM302H 3.85 
LIi0042CD 5.50 LM316H 5.25 
LH0022CH 11.00 LM318H 3.25 
LH0042CH 5.25 LM318N 2.95 
LH0023CG 21.00 LM321H 4.75 
LH0043CG 27.50 LM324N 2.50 

.85 

.59 
3.20 
2.95 
1.75 
1.45 

.99 

TIMERS, OP. AMPS. PLUS - cont. CMOS 
LM343H 6.00 
LM358N 1.65 
LM725CN 3.00 
LM741CH .55 
LM747CN 1.55 
LM1458N 1.28 
LM3900N .89 
LM2902N 
LM4250CN 3.65 
LF311H 5.50 
LM306H 5.95 
LM311N 1.95 
LM311H 2.95 
LM339N 2.35 
LM360N-8 3.39 
LM361N 1.95 
LM710CN .60 
LM2901N 1.95 
LM3302N 1.50 

LM322N 2.50 
LM3905N 1.50 
LM371H 2.10 
LM375H 3.00 
LM377N 2.75 
LM378N 3.25 
LM379M 
LM380N 1.25 
LM381N 1.85 
LM381AN 3.70 
LM386N 1.35 
LM387N 1.65 
LM703LN .85 
LM733CN 1.35 
LM1303N 1.60 
LM1310N 2.40 
LM1351N 1.10 
LM1800N 2.25 

TIME PIECE CIRCUITS 
SCL5411AT 6.00 SCL544OF 
SCL5420F 21.00 SCL5441F 
SCL5424F 29.00 SCL5442F 
SCL5425F 12.00 SCL5443F 
SCL5427F 12.00 SCL5447F 
SCL5437F 12.00 

38.00 
28.00 
39.00 
21.00 
20.00 

C1103 
P2102-2 
25138 
2516B 
15188 
25198 
2521V 
2522V 
2525V 

5.00 
7.95 

15.00 
14.00 
3.25 
3.75 
3.50 
3.50 
5.00 

2526B 16.00 
2527V 5.00 
2532B 4.00 
MM5013N 4.95 
MM5055N 3.95 
MM5056N 3.95 
MM5057N 3.95 
MM5058N 7.50 

3 

OEMorsco 
2403 Charlestor Road 
Mountain View, CA 9L043 
415 -965 -4446 
NSC Data Books $1.00 postage /packing per title 
Discounts: $100 -7%; $350 -14 %; $1000- 

21 %; $3E00 -21 %; $10K-30% 
Send $2.00 for our unique Industry-wide cross - 
reference, functional guide und price list Caalog 
of Semiconductors End may other items of in- 

terest to companies und hotbyist alike. 
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DELUXE DIGITAL COLOR 

CONVERGENCE GENERATOR 

NOW AT A PRICE EVERYONE 
CAN AFFORD 

ROCK SOLID PATTERNS 

ALL IC COUNTDOWN CIRCUITS 

QUARTZ CRYSTAL OSCILLATORS 

2 FULL YEARS' WARRANTY 

"--- ---` -- sa zoo 

MODEL $7995 
SG-200 reg. $99.95 

10 Patterns: Full & Gated Rainbow, 4 
Crosshatch, 4 Dot,Die Casted 1 /8" Alu- 
minum Case. 

s ri 
as Ik I 

:: oTss `s , 

MODEL $5995 
SG -150 reg. $74.95 

10 Patterns: B &W Bars, White Field, 4 
Crosshatch, 4 Dot. 

MODEL 
ANT N,a 

ElencoEtecreonicsInt. 
a SG-100 

ONLY 

I $4 795 
reg. $59.95 

320 2 Patterns: 20 x 16 Crosshatch, 
Dots, weight only 17 oz. 

SPECIAL PRICE LIMITED TIME ONLY 

FULL 15 DAYS MONEY 
BACK GUARANTEE 

ELENCO ELECTRONICS INC. 
8144 W. North Ter., Niles, III. 60648 

312-564-0919 MODEL SO- 

D My check or money order enclosed. 

COD -Add $2.50 mailing & handling. 

NAME 

ADDRESS 

CITY STATE ZIP 

DISTRIBUTORS' INQUIRIES INVITED 

Circle 62 on reader service card 

HOW R -E TESTS HI -FI GEAR 
(continued from page 73) 

PHONOGRAPH CARTRIDGE MEASUREMENTS 

FREQUENCY RESPONSE (Hz -kHz, ± -- dB) 

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 /Sec.) 
Stylus velocity at 10 kHz (CM /Sec.) 
COMPONENT MATCHING CHARACTERISTICS 
Output level, 1 kHz, 3.54 CM /Sec. (mV) 
Optimum load impedance (ohms) 
Tracking force range ( to grams) 
Cartridge weight (grams) 
OVERALL PHONO CARTRIDGE RATING 

R -E 
Measurement 

See Fig. 

R -E 
Evaluation 

FIG. 7. PHONOGRAPH CARTRIDGE MEASUREMENTS 
FREQUENCY RESPONSE: As with all elements of a high fidelity system, frequency 

response of a phonograph cartridge should be as uniform as possible over the entire 
audible range. A cartridge, like a loudspeaker or headphone, is an electro- mechanical 
device rather than a purely electronic component, which makes it more difficult for the 
phono cartridge to maintain perfectly uniform response. Mechanical resonances at a 
given frequency can upset uniformity of response, as can the physical limitations of the 
sylus assembly as it attempts to follow tiny groove modulations in the recorded disc. 
Special test records are used to measure cartridge response. These contain specific 
frequencies recorded at a precisely maintained level. Slow sweeping frequencies, which 
start at the low bass end and sweep evenly up to 20 kHz may be used, synchronized with 
an automatic strip -chart recorder so that a permanent record of the response of each 
channel is plotted automatically. That is the system used in our tests. Newer CD -4 
(4- channel) records may contain frequencies up to 45 kHz and cartridges intended for 
playback of these new quadraphonic records must respond with reasonable uniformity 
up to such high frequencies. In addition to our tabulated statement of response, our 
tests reports will show graphs of overall frequency response so that readers may not at 
what frequencies maximum departure from flat response occurs. 

STEREO SEPARATION, or the ability to maintain isolation of left and right channel 
signals from each other, is measured in dB and the higher the reading the better. As 
was true of stereo FM, separation capability tends to decrease at higher frequencies, 
and our tests will report separation at mid -frequencies, 10 kHz and 30 kHz (the center 
frequency of the super -audible carrier used in CD -4 records) where applicable. 

TRACKABILITY MEASUREMENTS give good indication of the compliance of a phono 
pickup stylus assembly. The stylus must move freely and be able to follow large excur- 
sions or modulations in the groove of a record. The greater the undulations in the groove, 
at a given frequency, the greater the velocity of the stylus (measured in centimeters per 
second), and so a higher number indicates better "trackability" or stylus assembly com- 
pliance. The text will specify the tracking force used to achieve maximum velocity 
tracking under the two frequencies shown. Of course, if that tracking exceeds recom- 
mended range given by manufacturer, suitable comment will have to be made in the text. 

COMPONENT MATCHING CHARACTERISTICS are presented to enable the reader to 
choose the right cartridge to match other components, such as preamplifier, amplifier 
or receiver and record turntable system. The tone arms on low -cost record changers, 
for example, may require several grams of downward force on the part of the cartridge 
stylus. It would be unwise in such instances to purchase a top -grade cartridge that 
should be adjusted at about 1 gram of tracking force and try to use it in such inferior 
record playing products. Most stereo cartridges work best when connected to a 47,000 
ohm load (common in most preamplifier circuits) while newer, CD -4 type cartridges work 
best when operating into 100 Kohm loads. Manufacturers of preamplifiers, amplifiers and 
receivers will supply this information regarding the phono input circuits as part of their 
published specification literature. Few, if any, cartridge manufacturers specify capaci- 
tive loading and since this will affect overall frequency response, the best we can do is 
measure with a "typical" 40" cable of medium pF per foot and report response accord- 
ingly. Further capacitance loading can alter the high end response but cannot hold the 
consumer to a given capacitive loading, so there's no point in specifying it. 

ity of AM, they will surely admit that 
most AM broadcasting in this country is 
definitely of the "low -fi" variety. Accord- 
ingly, most high fidelity component man- 
ufacturers do not bother to build in hi- 
fi potential to the AM section of their 
products. There are exceptions, and these 
will be noted as we encounter them in 
the months ahead. Normally, however, 
we will simply evaluate AM performance 
in a paragraph or two in our narrative 

description of the product under test. 
Capsule summaries regarding products 

tested will appear both in abbreviated 
chart form (See Fig. 9) and in brief nar- 
rative form. These summaries should en- 
able the reader who does not wish to 
explore the detailed reports in depth to 
gain a quick insight as to our overall 
reaction to, and evaluation of the product 
under discussion. 

(continued on page 86) 
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SCOPES oscilloscope, they are the instrument 
(continued from page 53) to use. 

lem, a specialized oscilloscope has 
been developed for viewing periodic 
waveforms of extremely high fre- 
quency. This technique is called 
sampling. The sampling oscilloscope 
takes a small sample of high- frequency 
waveform each time a horizontal 
sweep occurs. After a number of hori- 
zontal sweeps, the point of sampling is 
moved slightly and sampling occurs 
again. The result of this technique is 
an output from the sampling gate 
which is a replica of the high -fre- 
quency waveform, but whose fre- 
quency is much much lower. Figure 8 

FIG. 8- SAMPLING OSCILLOSCOPES dis- 
play high- frequency signals by sampling the 
input signal at discreet intervals of itme. 

shows an exaggerated display from a 
sampling oscilloscope. Sampling oscil- 
loscopes are very specialized instru- 
ments. They tend to be quite expensive 
and difficult to operate. However, 
when a waveform must be observed 
and its frequency exceeds the capabil- 
ities of any real -time (non -sampling) 

T1re Sign of 
Professional 

Service 

IF YOU ARE IN TV -HOME 
ELECTRONIC SERVICE - 

YOU BELONG 

SPECIAL MEMBER SERVICES 
( I ) 25 personal insurance proposals 

covering health, hospitalization 
and life. 

(2) A real money saving Workmen's 
Compensation program. 

(3) Various business insurance 
programs. 

(4) Eyeglass purchase and replace- 
ment insurance. 

(5) Blood bank insurance. 
NATESA offers a wide range of 

buying services covering vehicles, 
furniture, other goods, and travel. 

NATESA offers guidance and ad- 
vice on any subject related to oper- 
ation of a home electronics service 
business. 

MASTER CHARGE at a low, 
low 2% discount is available to 
NATESAns. 

NATESA CERTIFICATION 
5908 SOUTH TROY STREET 

CHICAGO, ILL. 60629 

Storage oscilloscope 
At the opposite end of the spectrum 

are the signals that occur either too 
slowly or too infrequently to be re- 
corded by the rapidly fading phos- 
phors of a conventional cathode ray 
tube. The solution to this problem is 
again a specialized version of the oscil- 
loscope -the storage oscilloscope. The 
storage oscilloscope is either built 
around a specialized cathode -ray tube 
or digital- storage circuitry. In the first 
case, once the signal has been recorded 
on the CRT, it will remain permanently 

on the face of the CRT until e -ased. 
With the digital- storage technique, the 
signal is applied to an analog -to- digital 
converter, and the digitized wawform 
is stored in memory. The memory is 
then cycled in step with the tires base 
of a conventional oscilloscope. The 
output of the memory is applies to a 
digital -to- analog converter whoei out- 
put is connected to the vertical reflec- 
tion plates of the oscilloscope. This 
results in slowly varying signals being 
sped up considerably and signal!. only 
occurring once being displayed over 
and over again. At present, the SI orage 
oscilloscope employing the s! orage 

(continued on pa ?e 87) 

MEITIMMITM . h (C293) SEVEN 

BONANZA 
OF 

EDLIE 
HIGHEST QUALITY 

KITS 
ONLY NEW 
PRODUCTS 

(C128) 13 MINIATURE ELEC- 
TROLYTIC CAPACITORS $1.00 
Axial & upright, popular values. 

(C150) 15 HI -FI KNOBS $1.00 
Every one superb! Purchased 
from Harmon Kardon, Fisher, 
etc. 

0 (C153) CHASSIS 
MYSTERY $1.19 
Take a chance! Could be a tape 
recorder, radio, walkie talkie, 
etc. 

0 (C156) 60 DISC 
CAPACITORS $1.00 
Asst. from .0001 to .1, most 
600v, Z5U, NPO, N750, etc. 

(C147) 4 Ib. GRAB BAG 
SPECIAL $1.00 
Full of exotic and exciting elec- 
tronics parts. 
(C140) TAPE RECORDER 
SPARE PARTS KIT $2.95 
Parts for repairing most tape 
recorders: capacitors, meter, 
pilot lamp, jacks, and MUCH 
MORE. 

(C155) TUBE BONANZA! $1.00 
20 asst. popular tubes, untested. 

(C223) 10 ASST. LED's $1.00 
guaranteed. 

(C178) 2 BATTERY 

MOTORS Misc. $1.00 
(C242) 3 LED's 
Yellow or green (specify) guar. 

0 (0001) 5 RED LED's 
euarntOCA 

51,00 
(CLSS32) 10 ZENER 
DIODES $1.19 
1w, 3.30v, under 1v forward 
characteristic. 

0(C167) 10 MINIATURE 
POTENTIOMETERS $1.00 
For transistor applications. 

C(C145) 50 TIE LUGS $1.00 
From 2 lugs up. 

r LED's $1.00 
14 pin DIP guar. 

C(C175) 70 1/2W CARBON 
RESISTORS $1.00 
Asst. values. Some 5 °á. 

C(C154) 150 CUT LEAD 
RESISTORS $1.00 
Carbon, all leads long enough 
for soldering. 

C (C149) 20 POLYSTYRENE TOP 
GRADE CAPACITORS $1.00 
Popular sizes. 

C (C253) 7 AMP 
POWER TRAN- 
SISTOR $1.49 
Si NPN. Similar to 
SK3054. 90v, 90w. 

0 (C132) 20 DUAL 
POTENTIOMETERS $1.00 
Asst. ohmages. 

(C131) 13 ELECTROLYTIC 
CONDENSERS $1.00 
FP types, tubulars, some multi- 
ple sections. 

(C138) 10 SLIDE 
SWITCHES $1.00 
All types: DPDT, SPST, etc. 

(C134) 8 ROTARY 
SWITCHES $1.00 
Some multiple gang. 

(C125) 4 TRANS. 
FORMERS $1.00 
Some power, filament, output, 
worth up to $10 each. 

0 (C144) TRANSISTOR 
REPAIR KIT $1.19 
Various parts used to repair 
transistorized devices. 

0 (C137) 10 INSTRUMENT 
KNOBS $1.00 
Made by Ratheon, etc. With set 
screws. 

(C143) 20 RUBBER FEET $1.00 
For bottom of cabinets. 
(C164) 4 ROLLS OF WIRE $1.00 
Approx. 25 ft. per roll, 20 -28ga. 

(C148) 4 ROCKER SWITCHES 
Assorted. $1.00 

(C141) B RCA JACK STRIPS 
From 2 -6 per strip. $1.00 

(C142) 50 PRECISION 
RESISTORS $1.00 
All 1 %, rhw and 1w, low and 
high ohmages. 

MONEY BACK GUARANTEE 
Terms: Minimum order $4.00. In- 

SURPLUS TUBES 41 
All guaranteed for 

1 full year. 

ANY 3 FOR $1.25 

Acquired from U.S. Defense :epots 
or removed from equipmen! (new 
and used). These are lab''-atory 
tested and guaranteed for ore full 
year. Most are of such standard 
makers as RCA, GE, etc. 

3AF4 
3BN6 
30G4 
3E17 
3KT6 
364 
4BC5 
4BN6 
4BU8 
4BZ7 
4CY5 
4HA5 
5V6 
5Y3 
6AC7 
6AF4 
6AG5 
6AG7 
6AL5 
6AL7 

6A07 
6AT6 
6AU6 
6AV6 
6AV11 
6AX4 
6AX5 
6AY3 
6AY11 
68A6 
6BG6 
6818 
6806 
6BZ6 
6CB6 
6CG7 
6CL6 
6CM7 
6DA4 

60E4 
6DR7 
6DW4 
6EA8 
6EB8 
6E17 
6EM7 
6ER5 
6EY6 
6GF7 
6GH8 
6GN8 
6GU7 
61(6 
6K11 
6CB6 
6SN7 
6T8 
6V6 
6W4 

0 (C182) 2 TUNING 
METERS 
Misc.. miniature. 

0 (C427) 12" HEAVY DUTII 
WOOFER !i17.95 
20 oz. ceramic magnet 7!'d RMS 

(C124) 3 TRANSISTOR 
EARPIECES With plug ;1.00 

(C102) CALCULATOR 
KEYBOARD $3.95 
Wild Rover C -1380. Can to used 
with CT5001. 4 function, clear, 
clear entry and constant. 

0 (C222) 20 DIODES 
lA 50PIV. Epoxy, guar 

0(0417) 4" X -air SPEAPEP $6.95 
15 watts, high comol e, re- 
sponse 35- 16,000Hz. 

(C412) OUR FAMOUS 3' 

SPEAKER $5.95 
Full Range, whizzer :. 30- 
20,000Hz, 30 watts. 

0(C126) 10 HUM BALANCERS 
Asst. values. ;1.00 
(C575) BATTERY CLIPS $ .15 
For stand. 9v battery 

(C1094) DISPENSER P14,K 
SOLDER $ .59 
60 40 Rosin Core, .3'' 110 ". 

0 (C174) 20 SCREW 
TERMINAL BOARDS $1.00 

elude postage. Either full payment Speaker type, from 2 term. 
with order or 20% deposit, bal- 
ance C.O.D. 

(0136) 50 RADIO KNOBS $1.00 

6!4 
1: 
1!4E7 

EW7 

1 !4L5 
1:4L11 
1 !4T7 
1 !4U7 
1!4V6 
l'3E6 
!'3H7 

: 128 
1 :=W6 
2 

i 

d06 
2 L6 
3 iS 
3 iZ5 

EH 

3 i4M3 
514-5 
5 l 6 

31.00 

WRITE FOR FREE 

VALUE PACKED CATALOG 

BONUS 
FREE CAPACITOR KIT 
With Every $5 Purchase 

Asst. shapes, sizes, co o ;. 

(C181) 8 NE2 NEON 
$1.00 

With pigtail leads. 

(C377) SMALL 
PHONO ARM $.99 
Complete with cartri l Used 
in many children's phoi ns. 

EDLIE ELECTRONICS, INC., 2700 -C HEMPSTEAD TPKE., LEVITTOWN, N.Y. 11756 , 
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86 

. ere oray. 

"IGNITION OF THE FUTURE" 

ALLISON 

"OPTO- ELECTRIC" 
The BEST...the ULTIMATE... -I 
of ALL the Ignition Systems! 

(We challenge ANYONE 

to dispute this Fact). 

Never wears out or needs any Maintenance! 

Does more than Pay for itself in 

GAS SAVINGS 

...it gives you Maximum Power 
with continuous PEAK PERFORMANCE 

...while reducing Maintenance 
and Operating Costs! 

The Allison OPTO- ELECTRIC System eliminates the Points 
and Condenser, replacing them with an OPTO- ELECTRONIC 
TRIGGER, using a Light -Emitting Diode and Photo ransistor. 
As there are NO moving parts in rubbing contact...Timing 
adjustments are PERMANENT. The only "TRUE" Electronic 
Ignition...that you can buy for under $100. 

Gives 40 -Times more Timing Accuracy than ANY system 
using "Mechanical" Breaker- Points! UNLIMITED RPM! 
"Electronically- Controlled" DWELL automatically supplies 
HIGHEST Performance at both Low and High speeds. Spark 
strength does not fall off at high RPM. POSITIVE SPARK 
helps eliminate "Misfire" for faster acceleration and improved 
Engine Performance! Smoother running (No timing fluctuation 
as with Magnetic Units). Easier Starting under any condition! 
Sparkplugs LAST 3 to 10 -Times LONGER. 

All SOLID -STATE Components. UNAFFECTED By Temperature, 
Moisture, or Vibration! Highest grade materials Guarantee 
you solid, Dependable Performance. * Perfect Timing and Dwell never change. 

Pays for itself! Eliminates ignition Tune -Ups forever! 
"INFINITE LIFE" ...Once installed...Never needs replacing, 

PERFECT TIMING INCREASES Engine Efficiency and Gas 
Mileage. SAVES Precious Fuel! Allison gives you MAXIMUM 
Engine Efficiency 100% of the time...and that's the name of 
the game for BETTER Gas Mileage and Economy. 

* PROVEN RELIABILITY! 
Dyno Tested up to 15,000 RPM. 

Road and Race Proven. 
(Opto- Electric Systems won at 

INDY Two years in a row!) 

QUICK AND EASY INSTALLATION 

* If you want the BEST, and SAVE! This is IT! 

ORDER with CONFIDENCE... 

SATISFACTION GUARANTEED! 

1 -YEAR FACTORY WARRANTY. 
As you can see. you're not taking any 

chances at all ..Send your Order Today. 

State Make, Year, Engine Size. (Calif. Res. add Tax). 
(So New...it's Sold ONLY FROM FACTORY DIRECT). 

You may use your MASTER CHARGE or BANKAMERICARD. 
Send us (1) Your Number. (2) Interbank No.. (3) Exp. Date. 

Before buying any other Type ignition system... 

Send Postcard for our FREE BROCHURE. * If you have already installed a C -D ignition system, 
Modernize and Increase its Efficiency... 

CONVERT YOUR "C -D" UNIT TO BREAKERLESS! 
Opto- Electric "TRIGGER UNIT "...Only '34.95 

Only x4995 
COMPLETE. 

Our BEST Salesmen are the owners 
and users of our ALLISON System! 

°ti .fc ALLISON 
AUTOMOTIVE COMPANY 

1269- L, East EDNA PL., COVINA, CAL. 91722 

Circle 64 on reader service card 

HOW R -E TESTS HI -FI GEAR 
(continued from page 84) 

TURNTABLE SYSTEM MEASUREMENTS 
R -E 

PERFORMANCE CHARACTERISTICS Measurement 
Wow- and -flutter (% WRMS) 
Rumble, unweighted (dB) 
Rumble, (din weighted "B ") (dB) 
Speed accuracy ( %) 
Speed adjustment range ( ± -u /o) 

Speed build -up time (rotations) 
COMPONENT MATCHING CHARACTERISTICS 
Tracking force range (- to grams) 
Anti-skating force range (- to grams) 
Available speeds (rpm) 
Drive system 
Motor type 
Power requirements - 

Pick -up arm wiring capacitance (per channel) (pF) 
MISCELLANEOUS EVALUATIONS 
Adequacy of controls 
Automatic features, performance 
Speed stability 
Vertical tone arm friction 
Lateral tone arm friction 
Quality of construction 
OVERALL TURNTABLE SYSTEM RATING 

FIG. 8. TURNTABLE SYSTEM MEASUREMENTS 
PERFORMANCE CHARACTERISTICS. It has been said that all a turntable system has 

to do is rotate the platter at constant, unwavering speed, silently. Wow and flutter of a 
turntable are a function of the drive system used to rotate that turntable and are measured 
in percent. The lower the better, and figures well under 0.1% are not uncommon these 
days. Again, the weighted root -mean -square measurement will be used, since it corre- 
sponds closely with the audible effect of these speed variations. Vibration in a turntable 
is transmitted up into the phono pickup and results in audible "rumble" of very low fre- 
quencies. While some rumble content may be lower in frequency than humans can hear, 
even such low frequencies (fed to an amplifier which also goes down in response to sub - 
audible frequencies) may cause large excursions in speaker cones which, in their dis- 
tended positions, can then impart audible distortion to the music you are attempting to 
reproduce. Our unweighted rumble measurement takes all vibration frequencies into 
account and will ordinarily show up as a "poorer" (lower dB) reading than the "weighted" 
DIN B reading which more nearly represents the audible effects of rumble content, favor- 
ing higher frequencies in the measurement and ignoring the sub -audible content. DIN 
stands for Deutsche Industrie Normen, a series of measurement standards developed in 
Germany and widely used throughout the world in the measurement and evaluation of 
audio equipment. The DIN B rumble measurement uses a filter network in series with 
the output of the cartridge. The filter has a roll -off characteristic below the mid -frequency 
range which takes into account the fact that human hearing responds less to absolute 
amplitudes of lower frequencies than it does to mid- and higher frequencies. Thus, the 
DIN B rating attempts to evaluate rumble in terms of its audible effects upon the listener, 
with less emphasis placed on absolute readings caused by low and sub -sonic frequencies. 

SPEED ACCURACY is important for maintaining proper musical pitch, though some 
turntable systems have a range of adjustment, which we will also note in óur reports. 
Speed build -up time is important only if you are using the system as a professional "disc 
jockey," though it does provide some measure of the quality of the drive system, its 
torque, etc. 

COMPONENT MATCHING CHARACTERISTICS. These are supplied for informational 
purposes and to aid in the choice of such associated equipment as phono cartridges, and 
records which can be played on the machine. Most latter day systems have dropped the 
78 rpm speed and the 162 rpm speed since no records are presently recorded at those 
speeds. If you own a collection of old "78's," availability of that speed may be more im- 
portant than some other performance specifications. Some systems adapt easily to 50 Hz 
power line operation (50 Hz is standard in many overseas countries, as opposed to the 
60 Hz house voltage supplied in the U.S. The use of 220 -240 volts is also quite common 
overseas, as opposed to the 110 -120 volts commonly available in the U.S.). 

While multiple -play turntable systems still represent the majority of record players in 
this country, many high fidelity enthusiasts prefer single -play systems, either manually 
operated or with automatic features such as arm -return, automatic shut -off after record 
play, and push- button actuation of the cycle. These differences will be discussed in indi- 
vidual test reports, but measurements of performance will be made in the same way 
regardless of the basic type of turntable system being investigated. 

R -E 
Evaluation 

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

OVERALL PRODUCT ANALYSIS 
Model # 
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It is our hope that the combination of 
performance measurements. graphs, par- 
tial circuit analysis and graphics will 
provide readers with a meaningful and 
useful series of test reports that will 
serve as an aid in purchasing and assem- 
bling a fine high fidelity component 
system in whatever price category they 
choose. We would be very interested in 
receiving your comments after you have 
had an opportunity to read the first few re- 
ports to appear in future months. High 
fidelity is admittedly a complex field, but 
enjoying the benefits of a good hi -fi sys- 
tem need not and should not be compli- 
cated. We recognize that in the past, 
audiophiles (and that includes product 
reviewers) have tended to overemphasize 
the technological aspects of hi -fi and to 
de- emphasize what is after all the most 
important attribute of any hi -fi system - 
how well it reproduces music in the 
home. We will try not to fall into that 
trap! R -E 

SCOPES 
(continued from page 85) 

tube has the highest frequency capabil- 
ities, which is important in transient 
(single occurrence) measurements, 
whereas the digital- storage oscilloscope 
has the advantage of indefinite storage 
and a simple display mechanism. Both 
are reserved for specialized applica- 
tions and are high cost. 

Television oscilloscopes 
The television industry consistently 

deals with complex high- frequency 
waveforms. These video signals can 
not be analyzed easily with any other 
instruments but the oscilloscope. 

The television waveform monitor, 
or A- scope, is simply a conventional 
oscilloscope with limited time- bases. 
Time -base periods are limited to those 
needed to display one or two TV lines 
and one or two TV fields. Such oscil- 
loscopes are usually mounted in a 
specific location to monitor the quality 
of video waveforms from a camera, 
network, film chain, transmitter, etc. 

The vector monitor or vector -scope 
is an oscilloscope without sweep cir- 
cuits. Red chroma minus luminance 
signals are connected to the vertical 
deflection system and blue chroma 
minus luminance signal are connected 
to the horizontal deflection system. 
Patterns displayed on the face of the 
CRT reveal information concerning the 
phase and amplitude characteristics of 
the chroma signals. The vectorscope is 
used both by the television transmit- 
ting and by the service industry. 

Developed from these generalized 
oscilloscopes are all forms of dedicated 
oscilloscopes. Dedicated oscilloscopes 
have their vertical amplifiers, hori- 
zontal amplifiers, and time bases 
customized to a particular situation. 

(to be continued) 

HANDBOOK OF MODERN SOLID -STATE 
AMPLIFIERS, by John D. Lenk. Prentice -Hall, 
Inc., Englewood Cliffs, NJ 07632. 414 pp. 
91/4 x 6 in. Hardcover $15.00. 

Here is a detailed treatment of both the 
theory and practice of modem electronic 
amplifiers. It is perhaps the frost compre- 
hensive handbook available today on circuit 
theory and analysis at the technician level 
featuring simplified guidelines for practical 
design, complete test procedures and prac- 
tical troubleshooting techniques. The book 
describes all types of amplifiers in common 
use -audio, rf, direct -coupled, differential, 
compounds and op -amps. It also covers both 
discrete amplifier circuits and selected IC's. 
It is well suited to a broad readership - 
students, designers, technicians and anyone 
else who would like to have a source of up- 
to -date information on solid -state amplifiers. 

ELECTRONIC TECHNIQUES: SHOP RAC - 
TICES AND CONSTRUCTION, by Rot -a-t S. 
Vilanucci, Alexander W. Avtgis á Wi liam 
F. Megow. Prentice -Hall, Inc., Englewood 
Cliffs, NJ 07632. 569 pp. 91/2 x 7 in. Fard - 
cover $14.95. 

Here is a practical and realistic api oach 
to help the reader develop skills in the plan- 
ning, layout and construction of eleetronic 
equipment. The clear and concise coverage 
of all aspects of fabrication techniques pro- 
vides a solid background of needed infor- 
mation. A quick rundown of the chapter sub- 
ject areas starts off with design factors for 
packaging, preparing detailed craw,ngs, 
shearing, chassis layout techniques an, goes 
on through printed circuit board ma-trials, 
printed circuit board processing, chassis 
hardware and assembly, harness and cable 
fabrication. R -E 

1HE NEW LEADER LBO -502 
5'SOLID STATE 

TRIGGERED SCOPE 
MM(ES VOLTAGE READINGS 

AS EASYAS... 

"A" Scab 

For readings in multiples 
of 2, from 0 to 6 (+and-) 

peak to peak. 

"B" Scale "C" Scale 

1 ' 

1 
For readings in multiples For readings in multiples 

of 5, from 0 to 15 ( +and -) of 1, from 0 to 3 ( +and -) 
peak to peak. peak to peak. 

The 3 segment "A ", "B ", "C" scale on the 
lighted graticule is another example of Leader 
know-how to save time, labor & money. This 
solid state, 15MHz bandwidth performer has 

push button convenience, too - triggering 
source, slope, mode and other fuections. Add a 

rectangular bezel, front panel adjustable 
illumination, scale tilt adjus ment and a 

separate, on-off trigger light. Consider lab 
grade performance and a broad ange of uses 

LEADER 

in most every electronic area ... the LBO -502 
is also a vectorscope. Basic specifications in- 

clude: Automatic and Triggered sweep from 

lµsec'cm to 0.5sec/cm, 17 steps calibration; 
magnification is 5X, max sweep 0.2,u sec /cm; 
vertical sensitivity is from 10mVp -p /cm to 
10Vp -p cm; bandwidth is DC to 15MHz; rise 
time is 35 nanoseconds. Compact, lightweight, 
complete with probe, adapter and leads.. 

"Put us to the test" 
$449.95 

INSTRUMENTS CORP. 151 Dupont St.. Plainview. L I , H.Y 118C3 (516) 8229300 
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ETER 
World's lowest priced digital multimeter. 
Designed to be a more accurate and rugged 
replacement of delicate pointer meters. 

LM-3 

i 
$125.00 

With rechargeable 
batteries and charger unit 

Now a multimeter with truly outstanding features. 

Super Rugged: Ideal for field service use - you 
don't have to recalibrate or replace if dropped. 
High Input Impedance: 10 megohms on all ranges; 
no more circuit loading. 
Auto Polarity: No more test lead reversing or 
switching - keep the same ground reference for 
" +" or "" voltages. 
Auto Zero: No more adjustmentof the zerowhen 
you change range, function or position; no more 
full scale ohms adjust - just read the correct 
value in a linear not hyperbolic scale. 
Digital: Full three digits without parallax or re- 
quired interpolation - easy to read with 0.33" 
high LED display; a true 1% meter. 
13 Ranges: 4 vdc, 4 vac and 5 ohms. Optional ex- 
ternal shunts available for current measurement. 
Resolution: One millivolt and one ohm. 
Measurements: Up to 500V dc or ac and up to 
10 megohms. 
Small Size: 1.9" H x 2.7" W x 3.9" D. - about 
the size of two packages of cigarettes. 
Versatile: Operates from standard 115V outlets 
or on self -contained batteries - batteries re- 
charge automatically when meter is connected 
to outlet (220V charger available). 
Fully Protected. No damage from overload on 
volte and ohms measurement. 

Optional Features: 

Leather Case: For attaching to belt or with neck 
strap - $16. 
High Voltage Probe: For measuring voltages up 

U to 30 KV - reading is directly in kilovolts - $30. 
E Current Shtmte: For measuring current with 1% 

accuracy from 1µA to 1 A - $6 each. 
CC 

i- 
U 
J 

Non -Linear Systems, Inc. 
Originator of the eights! voltmeter. 

Box N, Del Mer, California 92014 

Telephone (714) 755-1134 TWX 910 -322 -1132 
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EQUIPMENT REPORTS 
(continued from page 79) 

insulated outer shell. To take a current 
reading, the probes are simply touched 
to any conductor on the PC board, and 
pushed down until both inner and outer 
tips are making contact. 

The special circuitry used for this in- 
cludes a very high gain, high common - 
mode- rejection differential amplifier. 
The outer terminals of the probes 
read the DC voltage drop across the part 
of the conductor between their tips. The 
differential amplifier senses this minute 
voltage drop, and develops a bucking 
voltage that exactly cancels it. This buck- 
ing or feedback current flows through 
the regular precision shunt as before. 
So, it is read out as a given amount of 
current. The bucking current is exactly 
equal and opposite to the current flowing 
in the conductor. 

The sensitivity of this is amazing. The 
meter will read current, at its rated ac- 
curacy ( ±5% full- scale) with as little 
as 100 microvolts of differential between 
the probe terminals. This allows the 
Model 670 to do tricks such as reading 
the current flowing in an IC by putting 
both probes on the same pin, top and 
bottom, or about I/s of an inch from 
each other. 

A pair of special "Kelvin Clips" may 
be used. These look like large alligator 
clips but the two jaws are insulated from 
each other. With these clips, current 
can be measured in a connecting wire, 

Eliminate Costly 

Components with the 

XR -2240 

Timer/ 
Counter 

EXAR'S 2240 IS A PROGRAMMABLE TIMER, 
BINARY COUNTER, DIGITAL SAMPLE AND HOLD. 
FREQUENCY SYNTHESIZER. PULSE COUNTER, 
PRECISION OSCILLATOR .... ALL IN ONE. 

PROVIDES DIRECT REPLACEMENT OF MECHANICAL 

OR ELECTRO MECHANICAL TIMING DEVICES. 

Exar's new XR2240 counter /programmable timer 
solves to many tough problems that designers will 
unanimously agree that it's really the universal timer. 

With its unique combination of analog and digital 
timing methods, you can now replace inadequate and 

complex assemblages of monolithic and electro- 
mechanical timers with the much simpler XR -2240. 
As a bonus, you get greater flexibility, precision oper- 

ation, and a reduction in components and costs for 
most applications. With a single XR -2240 you generate 
precision time delays from micro- seconds up to 5 

days. Two timing circuits can be cascaded to generate 
time delays up to 3 years. Just think of the savings 

in components alone. 

BEC ELECTRONICS CORP. 
1301 'RUMMEL. ELK GROVE VILLAGE. ILL. 50001 

PLEASE SEND AR 2240 TIMERS WITH COMPLETE SPEC SHEET 

ENCLOSED FIND MY CHECK OR M IN THE AMOUNT OF 

NAME 

ADDRESS 

CITY 

STATE PIP 

Circle 67 on reader service card 

for example, by putting one clip on each 
end of the wire. 

The circuit also detects the polarity of 
the current being read, If the + LED 
is lit, this means that current is flowing 
from the red probe toward the black 
probe. 

There are only a few don'ts for using 
this instrument. For example, always 
select the longest piece of conductor 
that you can. This minimizes the effects 
of thermal EMF's and other unbalances. 
The farther the probes can be spaced, 
the less gain needed in the internal amp- 
lifier and the better the accuracy. If you 
are probing a circuit node or junction, 
the probes must be set so that they're 
measuring only one of the branches. 
When using the concentric -tip probes 
very close together, they should be tilted 
toward each other; this gets the voltage 
and current points as close as possible. 

This should be very useful for doing 
such work as servicing modules, and 
the sensitivity should make it handy for 
work with TTL and other low- voltage 
logic circuits. Quite an instrument for 
any application. R -E 

Heathkit 1G -1271 
Function Generator 

Circle 100 on reader service card 

LABORATORY GRADE FUNCTION GENERATORS 

are priced from around $400 to over 
$1000. They're a bit beyond the reach 
of most of us. Yet the technician could 
well use the versatility of having square, 
triangle, and sine waves conveniently at 
hand in one compact package. He rarely 
needs the voltage -controlled oscillator 
capability and the extremely low distor- 
tion and linearity deviation the lab in- 
strument affords. The Heathkit IG -1271 
is a basic instrument minus the frills, 
priced at a much more reasonable $99.95 
in kit form. Factory assembled it sells 
for $140. 

A matched set of Mylar capacitors 
guarantees close frequency tracking be- 
tween ranges. Switching to the next 
higher range sets the output ten times 
higher in frequency within a fraction of 
a percent. Frequency is continuously vari- 
able over a 100 to 1 span by a front 
panel vernier control. The basic output 
of the function generator is a triangular 
wave. Square waves are produced by 
feeding a voltage comparator with the 
triangular waveform. Sine waves are 

(continued on page 90) 
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new books 

HI -FI STEREO SERVICING GUIDE, Second Edition, by Robert G. 
Middleton. Howard W. Sams & Co., Inc., 4300 West 62nd Street, 
Indianapolis, IN 46268. 104 pp. 11 x 81/4 in. Softcover $4.50 (in Can- 
ada $5.40). 

The book will acquaint the reader with hi -fi circuitry and trouble- 
shooting procedures, the use of audio test and measurement equip- 
ment and the basic principles of acoustics. The following topics 
each receive extensive treatment: AM tuner troubles, FM tuner 
troubles, stereo multiplex troubleshooting, introduction to audio 
amplification, servicing audio amplifiers, installing hi -fi speakers, 
system evaluation and trouble localization. This latest edition has 
been brought up -to -date by the addition of such topics as the use 
of integrated circuits, digital tuning indicators, digital frequency 
synthesizers and quadriphonic sound. 

The text is generously illustrated with appropriate schematics and 
diagrams. Each chapter concludes with an analysis of common 
trouble symptoms for that particular section of the stereo system. 

WORLD RADIO /TV HANDBOOK, 1975. Edited by J. M. Frost. O. Lund 
Johansen, Hvidovre, Denmark. 440 pp., 6 x 9 in. (Available in U.S. 
through Gilfer Associates, Inc., P.O. Box 239, Park Ridge, NJ 07656.) 
World Radio /TV Handbook is still, by far, the greatest aid to the 
ardent short -wave listener (SWL) and broadcast DX'er since the in- 
vention of the vacuum tube. Many of us still have fond memories of 
the long -gone White's Radio Log- which, upon reflection, was never 
like this. 

To those of you who are familiar with WRTVH, it is sufficient to say 
that the 1975 edition is now available. For the newcomer to broad- 
cast and short -wave DX'ing, the handbook is a complete directory of 
international radio and television stations and programming ranging 
from Afars and Afghanistan to Zaire and Zambia. The Handbook is 
divided into roughly three sections; a country-by- country listing of 
short -wave, medium -wave and FM broadcasting activity in 220 coun- 
tries, a country -by- country listing of TV stations with technical details 
on systems and frequencies, and a tabular listing of worldwide broad- 
casting by frequency from 115 kHz to 21.745 MHz. Included in each 
station entry are address, personnel, station announcements, time 
zone, AC power voltage and frequency, geographical location, etc. 

And of particular importance to the serious listener are the musical 
interval signals -those sections of musical selections played at sign - 
on, sign -off and often between programs. The musical interval signals 
are described literally. Examples are "Extract from Ballet Music from 
Rosamunde" by Franz Schubert and "Hymn to Freedom" by Gretch- 
aninoff. In addition, the handbook carries the musical score of the 
interval signal so you need not be familiar with the selection if you 
read music. 

In addition to all you need to know to locate and identify any sta- 
tion, you will find the handbook crammed with other information vital 
to your enjoyment short -wave listening or DX'ing. The following list- 
ing of a few articles from the table of contents will give you an idea 
of what you'll find in your copy of World Radio /TV Handbook: Broad- 
casts in English, DX Programs on the Air, Broadcast Reception in 
1975, How To Use the WRTVH, Shortwave Reception Today, Inter- 
national Organizations, International Regulations, Most Suitable 
Bands in 1975, Recorded Music Libraries, Religious Broadcasting, 
Set Count by Country, Solar Activity in 1975, Standard Frequency 
Stations, World Television, World Time Chart & Tables, World Broad- 
casting Maps. 

ABC'S OF HYDRAULIC CIRCUITS, by Harry L. Stewart & John M. 
Storer. Howard W. Sams & Co., Inc., 4300 West 62nd Street, Indian- 
apolis, IN 46268. 160 pp. 81/4 x 51/4 in. Softcover $4.50 (in Canada 
$5.40). 

This book will familiarize the reader with basic hydraulic circuit 
building techniques, beginning wth the fundamental explanation of 
the symbols and symbology. The control circuits in this book range 
from the simple to the complex -from single motion control to mul- 
tiple interlocks and from individual manual actuations to automatic 
sequencing and programming. 

Many specific circuits designed to perform particular tasks are 
depicted. By concentrating on explanation and orientation to specific 
applications, the end product is a wide variety of performance - 
tested circuits. R -E 

Put Professional Knowledge and a 

COLLEGE DEGREE 
in your Electronics Career through 

Earn Your 

DEGREE 
by correspondence, while continuing your .?res- 
ent job. No commuting to class. Study at 'iour 
own pace. Learn from complete and exç licit 
lesson materials, with additional assistance .-rom 
our home study instructors. Advance as fast as 
you wish, but take all the time you need to rn ester 
each topic. Profit from, and enjoy, the advanl ages 
of independent study. 

The Grantham correspondence degree pr: i:ram 
in electronics is comprehensive. It begins with 
basics, written in very simple language. and 
continues through the B. S. E. E. degree vel. 
Throughout the entire program, heavy em pha- 
sis is placed on clear explanations written in reat 
detail, progressing from the simple to the .:om- 
plex, in easy steps. 

Our free bulletin gives complete details on the 
curriculum, the degrees awarded, the require- 
ments for each degree, and how to enroll 

GRANTHAM SCHOOL OF ENGINEERI NG 
2000 Stoner Ave., Los Angeles CA 90125 

Telephone (213) 477 -1901 

Worldwide Career Training thru Home Study 
Mail the coupon below for free bulletin. 

r 
Grantham School of Engineering RE tì -"5 
2000 Stoner Ave., Los Angeles, CA 90025 

I have been in electronics for years. Piea;:e 
mail me your free bulletin which gives details co -- 
cerning your electronics degree programs. 

Name Age 

Address 

City State Zip 
L 
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12 REASONS YOUR CAR 

NEEDS TIGER CDI 
Instant starting in any weather - Eliminates 
tune -ups - Increases gas mileage - Increases 
horsepower 15% - Improves acceleration 
and performance - Spark plugs last up to 
70,000 miles - Reduces engine maintenance 
expense - Amplifies spark plug voltage 
to 45,000 volts - Maintains spark plug 
voltage to 10,000 RPM - Reduces exhaust 
emissions - Dual ignition switch - An 
Unconditional LIFETIME GUARANTEE 
Installs in 10 minutes on any car with 
12 volt negative ground - No rewiring - Most 
powerful, efficient and reliable Solid State 
Ignition made. 

SATISFACTION GUARANTEED or money 
back 

TIGER 500 assembled 
TIGER SST assembled 

Post Paid in U.S.A. 

Send check or money order with order to: 

inStar Corporation 
P.O. Box 1727 B 
Grand Junction, Colorado 81501 

DEALER INQUIRIES INVITED 
Circle 69 on reader service card 

$5 3.95 
$42.95 

uc.ROwwIS, wc. 
MAKES 

SYNTHESIZER 
KITS 

KEYBOARD MODELS 
PRICED FROM 
$230 

THE 
SURF 

A BIRD 
THE WIND 

ING-PONG 
WINDCHIMES 

DRUMMER BOY 
SYNTHESPIN MK -II 

THE PYGMYE AMP 
ACHATTER JAMMER 

INFINITY PLUS SUSTAIN 
BALANCED MODULATOR 

THE SEQUENCER & MIXER 
GNOME MICRO-SYNTHESIZER 

AND MANY MORE IN OUR 
FREE CATALOG 

PAIA ELECTRONICS 
BOX R14359, OKLAHOMA CITY, OK 73114 

( hile 71) un reculer 11,1 r, crrd 

I- 
W 

ó CIRCUIT DESIGN, INC. 
E Div. of E &L Instruments 
cc P.O. Box 24 

Shelton, Conn. 06484 
90 Circle 7/ on reader service card 

UNIVERSAL 
ELECTRONIC 
INSTRUMENT 
DESIGN AND BUILD 
YOUR OWN 
ELECTRONIC 
INSTRUMENT 
IN HOURS, NOT DAYS! 
Think of it. No circuit board to 
assemble or solder; just push 
your electronic components 
into the SK -10; no panels to 
lay out and machine - simply 
mount your parts ... combine 
your design with the self - 
contained power supplies and 
you've got a finished 
instrument. 
Available in 3 kit versions to 
meet your unique require- 
ments, it combines the SK -10 
socket with the UMP -01 

universal panel and gives the 
designer an instrument in 
1 /10th the time it would take 
with custom instruments. 

From $50.00 to $85.00 de- 
pending on the power supplies 
you want. Write for free 
literature. 

For 

faster 
service 

USE 

ZIP 

CODE 

on 

all 
mail 

EQUIPMENT REPORTS 
(continued from page 88) 

synthesized by a 12 -diode non -linear 
shaping circuit. Half of the diodes take 
care of positive signal excursions and the 
other six shape the negative going por- 
tion. More and more diodes turn on as 
the triangle signal increases around zero 
in both the positive and negative direc- 
tions. The low- distortion sinewave is the 
third output of the function generator. 
Slight slope discontinuities at the sine - 
wave peaks are visible on a single cycle 
scope display. These points correspond 
to the sharp slope changes in the triangle 
wave. 

The output of the function generator is 
routed through a 0 to 50 -dB 50 -ohm cali- 
brated attenuator made from 1% resis- 
tors. Step accuracy of the attenuator is 
better than ± I dB. Power output is 
about 1/4 watt into a matched 50 -ohm 
load. 

Calibration steps are reached about 7 
hours after opening the carton. Two cali- 
bration procedures are detailed in the 
Heath manual. Both depend on a trig- 
gered oscilloscope to adjust the wave- 
form symmetry. The preferred method 
uses a frequency counter to calibrate the 
IG- 1271's frequency dial. The second 
method calibrates the dial against the 
scope's time base which is a less precise 
way of doing things. Sine -wave distortion 
is minimized by adjusting positive and 
negative sine distortion pots in the sine 
shaper circuit. How do you optimize this 
adjustment without a distortion analyzer? 
You make one! Included with the gener- 
ator kit are three resistors and three 
capacitors that are assembled into a 1- 
kHz twin -T notch filter. The filter is in- 
serted between the generator output and 
the input to either an oscilloscope with 
100 mV /division sensitivity or an audio 
voltmeter. The fundamental 1 kHz signal 
is filtered out and the higher harmonic 
distortion components feed through. The 
two distortion adjustment pots are then 
adjusted for minimum output. Heath's 
method is completely satisfactory and a 
professional distortion analyzer gave the 
same results. 

I verified that all Heathkit specifica- 
tions were met or surpassed and here is 
a comparison of the specified and meas- 
ured values: 

Parameter Specification Measured Value 
Frequency ±3 % of full 

accuracy dial scale -+2, -1% 
Triangle non - 

linearity 5% maximum 4% 
Triangle and within 10% of 40/60 duty 

Square Wave 50% duty cycle below 
Symmetry cycle 1 MHz 

Sinewave 3% maximum 
Distortion 5 Hz to 100 kHz 

Output Level 20 volts p/p 
open circuit 

Flatness ±1.5 dB 0.1 Hz 
to 1 MHz 

51/49 duty 
cycle below 
100 kHz 

THD less than 
1.1% 

5 Hz to 100 kHz 
5.8% at 1 MHz 

21.5 volts p/p 

-+0, -1 dB 

Enclosed in a 8743-in. deep by 71/4 -in. 
wide by 3 -in. high cabinet, the IG -1271 
weighs 4.2 pounds. This is the same pack- 
age Heath uses for their DVM and coun- 

(continued on page 92) 
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DOLLAR VALUE 
FREE $1 BUY WITH EVERY 10 YOU ORDER FREE GIFT WITH EVERY ORDER 

Only applies to "$1" Buys CANADIANS: Ordering is easy -we do the paperwork -try a small :rder 

SHANNON MYLAR RECORDING TAPE 

3" - 225' .19 CASSETTE C -60 
CASSETTE C -90 
CASSETTE C -120 
8 -Track - 64 Min 
8 -Track - 80 Min 
8 -Track - Cleaner 

31/4" - 600' 
5" - 600' 
5" - 900' 
5" - 1200' 
5" - 1800' 
7" - 1200' 
7" - 1800' 
7" - 2400' 
7" - 3600' 

.78 
.82 
.90 

1.49 
1.89 
.97 

1.32 
1.99 
3.49 

.59 
1.19 
1.97 
1.29 
1.59 
1.49 

3" TAPE REEL .09 
31/4" TAPE REEL .12 
5" TAPE REEL .29 
7" TAPE REEL .35 

KNOB SPECIAL 

100- Assorted RADIO KNOBS 00 
All standard types $20 value -- 1 
50-TV KNOBS- 

1-1 POPULAR TYPES 
199 Mostly Selector & Fine Tinting 20- Vertical Linearity KNOBS 

Long shank . .. Front mount 100 
assortment 
20- Vertical Linearity KNOBS 00 
Side mount . Standard sizes 

25- Knurled Shaft KNOBS 100 
Hard to get. Best selection 

25 -Clock & Radio KNOBS 100 
most popular types 

ANY 6 KITS FOR $5 

TRANSISTOR 
RADIO 

asst type good, bad, broken, 
as -is, potluck - __......_. 

TAPE RECORDER assorted types good, bad 400 
broken, as -is, potluck 

200 ASST. '/z W RESISTORS 
Top Brands, Short Leads, 100 
Excellent Selection 

75 -ASST Va WATT RESISTORS 
1 

00 
stand, choice ohmages, some in 5% 
100 -ASST Va WATT RESISTORS 100 

1-1 stand, choice ohmages, some in 5% 
70 -ASST I WATT RESISTORS 100 
stand, choice ohmages, some in 5% 
35 -ASST 2 WATT RESISTORS 100 

I-1 stand, choice ohmages, some in 5% 

50- PRECISION RESISTORS 100 
asst. list -price $50 less 98% 20- ASSORTED WIREWOUND 100 
RESISTORS, 5, 10, 20 watt 
10 -ASST SLIDE SWITCHES 100 
SPST, SPDT, DPDT, etc. _ 

25- SYLVANIA HEAT SINKS 100 
For Transistors 20- ASSORTED TV COILS 100 
I.F. VIDEO, sound radio, etc. __. I- ELECTROLYTIC COND. 00 
200/300/100/100 MFD -25V 1 
I- ELECTROLYTIC COND 00 

1 100 MFU -30ÚV 

3- ELECTROLYTIC COND 100 
20/20 MFD -450V --------- 
40 -ASST. TUBE CARTONS 190 
Most popular types 2- ELECTROLYTIC Condensers 
300 mid -200V, 
300/60 mfd -150V 4- ELECTROLYTIC CORD 
75/30mfd -150V _ 

?0LECTRn dYTIC0 
CONDENSERS 1 00 

1000 m 
2-ELECTROLYTIC ECTROLLYTIC CONO 100 

250 -ASST SOLDERING LUGS 100 
best types and sizes 
250 -ASST WOOD SCREWS 100 
finest popular selection .. _ . 

250 -Asst Self Tapping SCREWS 100 
#6, #8, etc. .. - -- - 

100 -ASST 6/32 SCREWS 100 
and 100 -6/32 HEX NUTS 1 

8/32 SCREWS 00 
and 100-802 HEX NUTS 

1 

100 -ASST 2/56 SCREWS 100 
and 100 -2/56 HEX NUTS 1 

100 -ASST 4/40 SCREWS 00 
and 100 -4/40 HEX NUTS 1 

Li and 00 -5/40 4 
100 

HEX NUTS 
500 -ASSORTED RIVETS 100 

most useful selected sizes 

900 ASSORTED WASHERS 100 
most useful selected sizes .._ 

100 -ASST RUBBER BUMPERS 100 
for cabinet bottoms -other uses 

100 -Asst RUBBER GROMMETS 100 
best sizes -_ 

15- DIPPED MYLAR CAP. 
.01 -600V 
15- DIPPED MYLAR CAP. 00 

I-1.033-600V 1 
15- DIPPED MYLAR CAP. 
.0033 -1000V .. 

I5- DIPPED MYLAR CAP. 00 
.047-400V 1 
15- Molded Tubular Capacitors 00 
.056-100V 1 

15- DIPPED MYLER Condensers 100 
.0039 400V - 1 

150 

100 

100 

100 

100 

RCA 110* FLYBACK TRANSFORMER 
We scooped the Mar- 
ket. Latest type - y standard for all 110° 

TV's (Blk. & Wht.). 
RCA's design of large 
Coil produces 18KV- 
assuring adequate 
width Incl. Schematic 
Diagram application 
for any TV. 
List price $13.90 395 
Your price 
10% off in lots of 3. 

MARKET SCOOP COLUMN 
KANDU- Printed Circuit Kit 
Trace & Etch your own circuits -A95 
easy to use instructions ........ __._. 

IC4 and IC3 Integrated Circuit 100 
Used in Scott -Fisher etc - i 
I5- ASSORTED IC'S 100 
For Experimenters 
Silicon NPN HV TRANSISTOR 
RCA-SK-3021-Hep-240 100 
RCA -SK- 3026 -Hep -241 L ea. 

Transistor 
Specials -Your Choice 

SK3006, SK3018, SK3020 100 
SK3122, SK3124 Lea. 
Transistor Specials -Your Choice 198 

SK3009, SK3024, SK3040 -_ 
TACHOMETER 

2'/4" Sq. Panel 
Meter 1 -VDC, full scale 33 Ohm 200 
coil resistance 0 -6000 R.P.M. I- CASSETTE type dynamic Mike 299 
with universal plugs -200 Ohms - 

VU I" PANEL METER 129 
0 -20 db Scale 
100' GREY SPEAKER WIRE 200 
2 Cond. mini zip, 101 uses _ _... 
WAHL- CORDLESS SOLDER 
IRON Complete with Auto 
Charger - Fast Heating - Compact 
5 -Audio Output TRANSFORM 00 
Sub -min for Trans Radios 

Coil 
456-kc for nnsis oS RadME 

RS 1 00 

6" UNIVERSAL SPEAKER 159 
Top quality Special buy EA. 

12" UNIVERSAL SPEAKER 89 
Top Quality ... Large Magnet 
l0" PHILCO SPEAKER 395 
Top Quality .. Large Magnet 
8" UNIVERSAL SPEAKER- 299 
Large Magnet--Special Buy 

29 3" UNIVERSAL TWEETER 1 
1 oz. Magnet -... 

21/2"x4" SPEAKER 
Special Buy 10 for $5 __ .. EA. 

e 

4 "x6" "QUAM" 16 OHM SPK. 
Large magnet ... Special BUY 179 
(10 for $15.00) 
UTAH 8" -HEAVY DUTY 10 OZ. A50 
SPEAKER Ceramic Type -8 Ohm 

Ceramic Heavy 
Duty 

ß Ohm 
Speaker 450 

I -5 "x7" UNIVERSAL SPK. 295 
L-1 (10 -20 -40 011M Imped.) 

3 SPEAKER -7 WAY SELECTOR 100 
SWITCH Wall Mount 
STEREO MICROPHONES r---1 
FL 1979/01 Made in Holland SET 

STANCOR POWER 
TRANSFORMER 
117 V -50-60 I yole -Pri. 329 
See. 12.6 Pent. Tap 2 Amp. -. 

POWER TRANSFORMER 
It'Y- 481 -110V l'ri. -12V Sec. 
Used In many transistor 
Power supplys 

COMPLETE CONVERGENCE 
ASSY. -Inc. Yoke. Board & 
Plug Conn. Adaptable 995 
to most !10° sets 7 

COLOR DELAY LINE -Used 
169 in nest color sets 1 

Li CONTROLS 
VOLUME 100 

CONTROLS with switch 
10- ASSORTED VOLUME 100 

L_1 CONTROLS less sa Itch 1 

Li ill 
ROTARY SWITCHES 100 

all nnn'ar tune= -320 value 
DELUXE PILLOW SPEAKERS 249 
1VPh woe & volume control 
2 -12BH7 RCA 100 Li TURFS 1 
10 -ASST DIODE CRYSTALS 100 
1N34, 1N48, 1N60, 1N64, etc. 

1995 

650 

229 

TUBE & CONTINUITY CKR. 
Model 17425 198 
(Tests fuses, heaters, lamps. Etc.) 
VARCO Stereo Cartridge -CN -72 
With mounting bracket, flipover 295 
needle 

RONETTE Stereo Cartridge 200 
latest dual sapphire flipover type 
Stereo Headphones Hi -Fi Quality ßa95 ... Complete with Stereo plug sa 
10- STANDARD TRANSISTORS 100 

L-1 NPN & PNP 2N404, 2N414. etc. 
89 25' Shielded MIKE CABLE 1 

Grey 25/1 
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 our order. 
Please specify refund on shipping overpayment ment desired: CHECK POSTAGE STAMPS MERCH ÑDISE 

WESTINGHOUSE 

ALL TRANSISTOR HOME /OFFICE 

MESSAGE CENTER 

Leaves messages for other for replay ... Built in Br oaken/ 
microphone for talk -into convenience . , . Records tp to 3 
minutes of messages ... Illuminated signal shows often a 

message is waiting. Control adjusts playback volume .vithout 
affecting recording volume ... Capstan Drive: 795 
BRAND NEW SOLD AS IS 

110° TV DEFLECTION YOKE A95 
for all types TV's incl schematic 4 

"COMBINATION SPECIAL" 695 
RCA 10° FLYBACK plus v 
110° DEFLECTION YOKE 

90° FLYBACK TRANSFORMER 995 
for all type TV's (Blk. & Wht.) L 
90° TV DEFLECTION YOKE 395 
for all type TV's (BIk. & Wht.) J 
70° FLYBACK TRANSFORMER 900 
for all type TV's (Blk. & Wht.) L 
70° TV DEFLECTION YOKE 200 
for all type TV's (Blk. & Wht.) 
OLYMPIC & SHARP FLY- 
BACK Part #8FT592 Equiv. 
Stancor #110 -408- 295 
Thordarson #F1y339 
90° COLOR YOKE For all 
Rectangular 19 to 25" 795 
Color CRT's 
70 COLORE YOKE 895 
For all round color CRT's O 
DELMONICO NIVICO COLOR 95 

I-1 FLYBACK Part #A20411 -B 7 

SARKES TARZIAN TUNER 

.- 41mc 

Latest Compact 
Model good for 
all 41 me TV's. 
BRAND NEW - 

Best TUNER "SARKES TARZIAN" 
ever made - last word for stability, 

& smoothness of operation. 
An opportunity -to improve and bring 
your TV Receiver up -to -date. 795 
Complete with Tubes 

WESTINGHOUSE FM TUNER 
399 #476 -V -015D0 1 Transistor _ 

WESTINGHOUSE FM TUNER 100 
(12DT8 Tube) __----- _._____..... _- 

19 UHF TUNER -Transistor Type 5 
Used in all TV sets J 

1-1 TOR 
UHF TUNER -TRANSIS- 

395 TOR TYPE Model .#85X4 _ ni ADMIRAL TV TUNER 
6-1 Model #94('393 -1 (211A5 -4LJ8) 795 

Model #T94('441 -3 (Transistor) 
WELLS GARDNER TUNER Part 795 
#7A 120 -1 (4GS7 -2HA7 Tubes) . 

L-1 Model 
TUNER (2GK5 -4LJ8) 795 

Model #EP 86x11 _.. 

L-1 Transistorized 
UHF /VHF TUNER 995 

Transistorized 
GE TV TUNER [95 
ET 86x196, (6GK5 -6ßL8) .. J 
UNIVERSAL TV Antenna Back of 299 
set mounting . 5 section rods 
BLUE LATERAL Magnet Assy. 179 
Replacement for most color TV's ._ 

5 -10K -2 WATT BIAS POTS 100 
Csed in solid state application 

COLOR CONVERGENCE Assy. 249 
Universal type -good for most sets 
COLOR -TV RECTIFIER -Used 95 
in most color sets -6500 kv 3 for _. 
2 COLOR -TV CRT SOCKETS 100 
Wired leads, for all color TV's 
9-RCA 110° CRT SOCKETS 100 
Wired leads, for all TV's 

RMS-9 ELEMENT COLOR 
OUTDOOR ANTENNA 895 
Model IIA -9 VHF /UHF O 4- Polarized CHEATER CORD 100 
Grey 

70° COLOR TUBE 95 
BRIGHTNER __ 3 
90° COLOR TUBE 95 El 
BRIGHTNER 4 2- Colorburst Quartz - Crystal 189 
For most color TV sets 3579.545 KC 
5 ASST GLOBAR VARISTOR 
Popular replacements for 100 
most COLOR TV 
UHF or VHF Matching Trans. 100 

Simple Fool -proof installation _._.. 

(our 

Equip. Special Discount Prices 

WES' 
SENCORE 

MERCURY 
COMPACT TUBE 

TESTER Model #990 Mini,, - 
sized Speca Saver Full size) 4995 
in performance 

TELMATIC Tuner -Mate KT -'I0 
Portable "Substi- Tuner " - 
Instant Tuner Check 
TELEMATIC 
E.1-190-Master eRigs, "°''` -- 4995 
Combo Rigs -Econo Riga _.. 

425° 

KLEPS "CLEVER" TEST PRODS 
"Third- hand" test prods, reach into 
out of way places - Insulated . cannot 
slip - accommodates bare "Ire or 
banana plug -no soldering. 

PRUF 10- 
1_1 Versatile Test Probe 

UKLEPS IO- 
Boathook Clamp 4Y4" long 1 

Boathook Clamp 7" long 149 
KLEPS 

exble - forked Tongue 6' I tag 179 
KLEPS 40 FLEXIBLE -PC 259 

Board Terminals 6/a" long 
- 

Kleps or Light Work _. 99e 

89' 

4 - TV ALIGNMENT T )OLS 100 
most useful assortment #1 

4 - TV ALIGNMENT T)0LS 49 
For Color TV #2 1 6 - TV COLOR ALIGNMENT 279 
TOOLS Most popular typ. 

TV TWIN LEAD -IN 100 
300 ohm 500' -$7 100' -$1 - 50' 

CO -AX CABLE RG59U .B1 Eck) 269 
250' -$10, 100'- $4.50, 50' 

5-DUAL DIODE -MOST 
POPULAR TYPES Common 
cathode or Series connected 

CONVERGENCE 
RECTIFIIR- 

For COLOR TV 4 Cell- 100 
Used in RCA- Philco, etc 

TV DAMPER DIODE Singh -- 
Replace RCA part #120818 $2.29 
Dual -RCA part # 135932 . $3.95 
COLOR POWER TRANS. 
-Good for most sets 26R150 695 
List Price- $36.75 .. O 

250 

6-Tep Brand Silicon RECT 
1 amp.. 1000 PIV 
5-PNP TRANSISTOR 
general purpose, TO -5 case _. 

5-NPN TRANSISTORS 
general purpose, TO -5 case 

L-1 
25- ASSORTED TRANSIS rORS 100 
big factory scoop -sold as -i, 

5-9 VOLT MOTORS 100 
Excellent for hobbyist 
2- ELECTROLYTIC CON- 
DENSERS DENSERS Axial leads- 500 - -25V 1°° 
ELECTROLYTIC 

2 O 
CORDER SER 100 

300 2- ELECTROLYTIC CONDIiNS- 00 
ERS 80 /100 /60 MFD -160'. 1 

2- ELECTROLYTIC CONO 200/30/4- mfd -350V __ 

3- ELECTROLYTIC COND 100 
100 mfd. -100V. 50 mfd. -71V __ 2- ELECTROLYTIC COMO 100 
40 mfd -500V, 40 mfd -400'- ._ - 

5-AC LINE CORDS 100 
Approved 6' 

4.50' HANKS Hook -Up Wks 100 
assorted colors 
10 -SETS PHONO PLUGS 11.---- 100 
PIN JACKS RCA type - 

8-MINI PILOT BULBS NSith 00 
8" Leads -6.3V 30MA (5001 lIrs) 1 

8-MINI PILOT BULBS NV 'h 12" 100 
Leads -6.3V, 150MA (500. Irs. ) L 

92' -TEST PROD WIRE 00 
DELUXE QUALITY red d. black 1 

10 -MINI ELECTROLYTIC Cond 00 
For Transistor & mintaturl work L 

1°° 

Minimum O rder $5.00 

pP g P Y A (o r choice) with advantage to :ustomer 

BROOKS RADIO & TV CORP., 487 Columbus Ave., New York, N.Y. 10024 2;2irsélo 
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MATHEMATICS 
ELECTRONICS 

We are proud to announce two great 
new courses for the electronic industry. 

These unusual courses are the result of 
many years of study and thought by the 
President of Indiana Home Study, who 
has personally lectured in the classroom 
to thousands of men, from all walks of 
life, on mathematics, and electrical and 
electronic engineering. 

You will have to see the lessons to 
appreciate them! 

NOW you can master mathematics 
and electronics and actually enjoy doing 
it! 

WE ARE THIS SURE: you sign no 
contracts -you order your lessons on a 
money -back guarantee. 

In plain language, if you aren't satis- 
fied you don't pay, and there are no 
strings attached. 

Write today for more information and 
your outline of courses. 

You have nothing to lose, and every- 
thing to gain! 

The INDIANA 
HOME STUDY INSTITUTE 

DEPT. RE -675, P.O. BOX 1189 
PANAMA CITY, FLA 32401 

Circle 73 on reader service earl 

SONY C.) PIONEER 

1.1.41.0 °t 
Sansisil = 

WE'LL SAVE 
YOU MONEY 

ON FAMOUS BRAND 

NATIONALLY ADVERTISED 

STEREO COMPONENTS 
WRITE TODAY FOR OUR QUOTE AND 

OUR COMPLETE PRICE CATALOG. 

FAST DELIVERY IN FACTORY SEALED CARTONS 

FOR IMMEDIATE QUOTE 
CALL (202) 723 -6060 

THE COST OF YOUR CALL WILL BE DEDUCTED 
FROM ANY ORDER OVER S200 00 

=,== 

4.1 

A.D.R. AUDIO 
6200 CHILLUM PLACE N.W. 

WASHINGTON. D.C. 20011 
Master Charge ' BankArner isard 

Honored In Mail Orders 

Circle 74 on reader service card 

EQUIPMENT REPORT 
(continued fron, page 90) 

ters and they can be neatly stacked. 
Mechanical appearance is attractive be- 
cause of a smart white plastic front panel. 
Control markings stand out well against 
the white background. The generator 
emulates its higher class lab cousins with 
a swing handle- support. As usual, the con- 
struction manual and parts supplied are 
superb. Particularly appealing are the 
printed circuit rotary switches that elim- 
inate the dullest part of kit building, those 
terrible wafer switch wires. And believe 
it or not the 28 transistor, 23 diode, 2 IC 
kit worked perfectly the first time over 
its entire 0.1 Hz to 1 MHz range. R -E 

Archerkit 50,000 Ohms - 
Per -Volt VOM Kit 

Circle 107 on reader service card 

THIS HANDY LITTLE VOM KIT WOULD BE A 

great help for anybody in need of a good 
quality, low cost multimeter. It is well 
worth its low retail cost of $19.95. It has 
several features that give it the versa- 
tility usually unavailable in an instrument 
in this price category. 

The meter has five jacks:- (coMMON), 
+, DC + 12 AMPS, DC -1- 1.2 Kv(insu- 
hated), and OUTPUT. A set of test leads is 
supplied. 

The meter has 43 ranges, made pos- 
sible by a VA /2 switch that cuts voltage 
and current ranges in half without im- 
pairing accuracy (it does, however, cut 
input impedances in half, reducing the 
DC impedance from 50K ohms -per -volt 
to a still adequate 25K ohms -per -volt and 
the AC impedance from 5K ohms -per -volt 
to 2.5K ohms -per -volt.) Thus, if you 
wanted to check, say, a 5 -volt battery, 
and you wanted a more accurate reading 
than the 12 -volt range could provide, 
you would merely flip the switch and 
read off the 0 -60 DC scale (in this case 
representing 0 -6 volts). 

The VOM's ranges go like this: DC 
voltage -12 ranges from 300 millivolts 
(suitable for many of today's extreme 
low -voltage circuits) all the way up to 
1200 volts; AC voltage -9 ranges from 3 

volts to 1200 volts; DC current -10 ranges 
from 30 microamps to 12 amps (using 
the DC + 12 AMP jack); Output voltage- 

unique tools, 
handy kits, 
precision 

instruments, 
technical 
supplies. 

Our 23rd year of service to the World's 
finest craftsmen and technicians. 

A carefully selected and tested assortment 
of unique, hard -to -find tools, clever 
gadgets, precision instruments, bargain 
kits. One -stop shopping for the technician, 
craftsman, hobbyist, lab specialist, 
production supervisor. Many tools and 
measuring instruments available nowhere 
else. One of the most unusual and complete 
tool catalogs anywhere. Get your copy of 
the NC FLASHER today. 

Nat ional/\ 7000 Wes, Union re. Dep t. G BA 
Englewood, Ce /erode, 80110 Camera V An. rao»r.e 

(irrle ' nn err/ re crnrrl 

7 DISCOUNT 
TEST 

EQUIPMENT 
SPECIALISTS 

HICKOK 

Ìïlllirri RCA 
QUOTATIONS ON REQUEST j COMPLETE LINE OF 

ELECTRONIC SUPPLIES 
ICC /Mullard & Raytheon Tubes 

Telematic Test Rigs 
TV Tyner Subber 

FREE CATALOG 

FORDHAM 
Radio Supply Co., Inc. 

558 Morris Ave., Bronx, N.Y. 10451 
Tel: (212) 585 -0330 
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7 ranges from 3 volts to 300 volts; Re- 
sistance- multiplication ranges X 1, X 100, 
X1000, and X10,000; and dB from -10 
to +17. 

It has 'a stated accuracy of ±3% on 
DC and ±4 %a on AC. The meter move- 
ment is diode -protected. 

Construction of the meter did not pose 
any serious problems. All resistors are 
1% precision, and all circuit components 
are secured to clearly marked cards for 
easy identification. Be very careful when 
wiring the switch wafer, as it is easy to 
let excess solder run down where it isn't 
wanted and cause a short or a bump that 
may later cause mechanical problems. 
Except for the switch wafer, most corn - 
ponents are mounted on a printed circuit 
board that fastens directly to the meter 
terminals. The instruction manual is easy 
to follow and well illustrated, with many 
helpful hints on construction. It contains 
excellent instructions and safety rules for 
operation of the VOM, including how to 
use Ohm's Law to calculate AC currents. 

The meter case measures a compact 
21 /4 -in. X 4 -in. X 6 -in. It is grey plastic 
with a brushed aluminum faceplate. All 
functions are well defined for easy use. 
The meter scales also are uncrowded and 
easy to read. 

All in all, this meter provides good all - 
around performance at a low cost. For 
the average hobbyist, experimenter, or 
anyone in need of a general -purpose 
multitester, this VOM should be given 
serious consideration. It is available at 
Radio Shack stores as catalog number 29- 
3986. From what I have seen of the low - 
cost multitester market, one would have 
to go up quite a ways in price to match 
the versatility of this one. R -E 

X -ray waveguide devised 
with sapphire, boron nitride 

An experimental thin -film device that 
can guide X -rays is reported by two IBM 
scientists, Eberhard Spiller and Armin 
Segmulled. It has not been possible to 
guide X -rays in the past because poten- 
tial waveguide materials absorbed prac- 
tically all the energy directed on them, 
reflecting little or nothing. 

The experimental waveguides were 
constructed by sandwiching a layer of 
boron nitride, 300 to 500 angstroms thick, 
between a substrate and cover layer of 
sapphire. 

X -rays are directed at the cover layer 
at such an angle that most of the beam 
is reflected, but that a portion of the 
energy penetrates into the boron nitride 
layer, where -due to the difference in 
the refractive index of boron nitride and 
sapphire -it zig -zags back and forth to 
the other end of the guide, reflected at 
the boundary layer between the two 
materials much like visible light in an 
optical fiber (and for the same reason). 

The waves sent through the new 
waveguide are only 1.54 angstroms long. 
(The length of a wave of ordinary red 
light is about 7,000 angstroms.) So far 
the longest waveguide made by the 
scientists is 0.3 millimeter, though the 
inventors believe that the length may be 
increased by at least a factor of ten by 
using other materials. 

You'll never 
know 

how much 
good you 

can do until 
you do it. 

You can help 
people. 

In fact, there's a 

crying need for you. 
Your talents. Your 

training. Your con - 
cerns.They make you 
valuable to your 
business. They can 
make you priceless to 
your community. 

If you can spare 

even a few hours a 

week, call the 
Voluntary Action 
Center in your town. 
Or write: "Volunteer,' 
Washington, D.C. 
20013. 

It'll do you good 
to see how much 
good you can do. 

Volunteer. 
The N.munal Center 
tirV luntary Action 

AR,öcSerwYdTM1¢MUamc 
The AR.eem.nCanal 

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. 63/4" long. $2.59 
Kleps 1. Economy Kleps for light line work (not lab quality). 
Meshing claws. 41/2" long. $ .99 
Pruf 10. Versatile test prod. Solder connection. Molded 
phenolic. Doubles as scribing tool. "Bunch" pin fits banana 
jack. Phone tip. 51/2" long. á .89 

All in red or black - specify. (Add 500 postage and handling). 

Write for complete catalog of - test probes, plugs, sockets, 
connectors, earphones, headsets, miniature components. 

Available through your local 

K'.?ps 30 

I a 

l 

Pelf 101 
distributor, or write to: 
RYE INDUSTRIES INC. 

No 130 Spencer Place, Mamaroneck, N.Y. :10543 
In Canada: Rye I.ldustries (Canada) Ltd. 
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out of 
2 who 
haare it 
dorrt 
Mow 
it... 

21 million Americans have high 
blood pressure. But 50 percent of 
those who have d, 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 if you need 
help. 

A public rnlc. 
m...p. Porn emu 
N..rl A...cl.tl.n 

Accuracy like a VTVM... 
Convenience like a VOM 
NEW BATTERY -OPERATED FET 
SOLID -STATE VOLT -OHMMETER 
Easy -to -build KIT 

$36.90 =116K 

Factory-Wi red & Tested 

$ 49.49 =116W 
Now you can get all the benefits of a 
VTVM (laboratory accuracy, stability and 
wide range) but with its drawbacks gone: 
no plugging into an AC outlet, no waiting 
for warm -up, no bulkiness. New Field 
Effect Transistor (FET) design makes 
possible low loading, Instant -on battery - 
operation and small size. Excellent for 
both bench and field work. 
Compare these valuable features: 

High impedance low loading: 11 meg- 
ohms input on DC, 1 megohm on AC 
500 -times more sensitive than a standard 
20,000 ohms -per -volt VOM Wide -range 
versatility: 4 P -PAC voltage ranges: 0-3.3, 
33, 330, 1200V; 4 RMS AC voltage ranges: 
0-1.2, 12, 120, 1200V; 4 DC voltage ranges: 
0-1.2, 12, 120, 1200V; 4 Resistance ranges: 
0-1K, 0-100K, 0 -10 meg., 0 -1000 meg.; 
4DB ranges: -24 to +56DB. 
Sensitive easy -to -read 41/2" 200 micro - 
amp meter. Zero center position avail- 
able. Comprises FET transistor, 4 silicon 
transistors, 2 diodes. Meter and tran- 
sistors protected against burnout. Etched 
panel for durability. High- impact Bake- 
lite case with handle useable as instru- 
ment stand. Kit has simplified step -by- 
step assembly instructions. Both kit and 
factory -wired versions shipped complete 
with batteries and test leads. 51/4 "H x 
63/4 "W x 27 /8"D. 3 lbs. 

s 
Send FREE catalog of complete E JC line 
and name of nearest distributor. 

RE -6 

Name 

Add res 

City 

State lip_ 

EMC 
ELECTRONIC MEASUREMENTS C 

625 Broadway, New York, N.Y. 
;RP. 

012 

93 
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19 75 
ELECTRONIC 
k IGN {TION 
FORoYR UR 

ALL 1975 U. S. AUTOMOBILES 
USE MAGNETIC PICKUP TYPE 

POINTLESS IGNITION. OURS 

COMBINES THIS WITH THE SU- 

PERIOR PERFORMANCE OF A 

CAPACITOR DISCHARGE UNIT. 

Never wears out or needs any mainte- 
nance. Pays for itself over and over in 
FUEL SAVINGS, INCREASED HORSE 
POWER and elimination of ignition sys- 

tem tune -ups. C D system insures much 
hotter spark than with ordinary transis- 
tor ignition, pointless or using points, 
AT ALL SPEEDS. Non -fluctuating tim- 
ing and dwell never change. Instant all - 
weather starting. Spark plugs last 3 to 
10 times longer. Reduces exhaust emis- 
sions. Will fit ANY car with accessories 
supplied. Guaranteed 3 yrs. Free litera- 
ture available. Only $59.95 ppd. Kit 
version, $44.95. Pointless trigger unit 
for any C D system, $34.95. Send check 
M.O., Bank Credit Card, or C.O.D. 

CHALLENGE ELECTRONICS 
P.O. Box 3345 -J, or 12934 Barton Road 

Whittier, CA 90605 
Circle 78 on reader service Card 

CD -4 CARTRIDGES 
(continued from page 50) 

The moving -iron concept is used in 
the Pickering and Stanton cartridges 
whose basic construction can be seen in 
the drawings in Fig. 15. Four coils are 
used in the cartridge assembly. As viewed 
from above, the right -channel coils are 
in the front -left and rear -right corners. 
Similarly, the coils for the left channel 
are in the rear -left and front -right cor- 
ners. Two "Z- shaped" straps of high - 
permeability material complete the mag- 
netic circuits through the pairs of coils 
for the right and left channels. These 
core straps enter the coil cores from the 
top and are in intimate contact with the 
legs of the pole pieces that extend into 
the coil cores from the bottom. The 
lower ends of the pole pieces form a 
cluster into which the stylus armature is 
inserted. 

The stylus assembly consists of a tub- 
ular non -magnetic casing carried by a 
plastic housing that mates with the front 
of the main casing. A moving -iron arm- 
ature is mounted lengthwise in the non- 
magnetic casing and is connected to the 
stylus by a stylus tube made of a light, 
non -magnetic metal. A damping collar 
and spacer, fastened around the front 
end of the armature, engage the tubular 
casing so the moving assembly, consist- 
ing of the stylus, stylus tube and moving - 
iron armature are free to oscillate in re- 
sponse to stylus movement in the record 
grooves. The damping collar also insures 
that the relative positions of the armature 
and magnet remain constant so the de- 
gree of magnetization of the armature 
does not change as the armature swings 
in response to stylus motion. 

As the stylus tip moves in the record 
groove, the magnetized armature moves 
inside the quadrangular pole -piece clus- 
ter. The motion of the stylus in response 
to the right -channel signal causes the 
armature to move along a path between 
the right -channel pole pieces. This pro- 
duces a change in the flux linking the 
right- channel coils: thereby inducing a 
voltage in these coils. Similarly, a left - 
channel signal on the record causes the 
armature to move to and fro along a 
path between the left -channel pole pieces 
so a corresponding signal voltage is in- 
duced in the left- channel coils. R -E 

Ne 

The 
United Way 

FREE ALARM 
SYSTEM 

CATALOG 

l 

.'"+KUli,,,,., Controls 

III 

Detectors 

O 

a,. 

,e 

001-- Sirens 

Full line of professional burglar II 
and fire alarm systems and sup- 
plies. 96 pages, 450 items. Off -the- -- 
shelf delivery. 

mountain west alarm 
4215 n. 16th st. .e' phoenix, az. 85016 
(602) 263 -8831 

( -,fe NO ,In rr lydrrr WI rirt IIs,! 

[]GS ELECTRON ICS 
008A MICROCOMPUTER KIT 
8008 CPU, 1024 x 8 memory; memory is 

expandable. Kit includes manual with sche- 
matic, programming instructions and sug- 
gestions; all ICs and parts supplied except 
cabinet, fuses and hardware. 
Includes p.c. boards '$375.00 

MANUAL ONLY, $25.00 
(No Discount on Manual) 

006A -C AUDIO CASSETTE ADAPTER KIT 
Kit includes all ICs, p.c. board, schematic and 
instructions. Will interface most audio cassette 
recorders to the 008A Microcomputer. NOT 
intended to interface with any other com- 
puter. '$50.00 
008A -K ASCII KEYBOARD INPUT KIT 
Kit includes keys, p.c. board, ICs, schematic 
and instructions. This kit is intended to inter- 
face ONLY with the RGS Electronics 008A 
Microcomputer '$75.00 
TRANSISTORS 
NPN General purpose TO -92 $.08;$5.95/100 
PNP General purpose TO 92 $.08;$5.95/100 
Other transistors and JF ETS available at our 
usual low prices; all are tested, good units. 
Specs available in our flyer. 

RGS ELECTRONICS, 3650 Charles St. Ste K, 
Santa Clara, CA 95050 (408) 247 -0158 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

We sell many ICs and components not listed in 
this ad, included most of the 7400 series; send 
a stamp for our free flyer. 

TERMS OF SALE: All orders prepaid; we pay 
postage on all U.S. orders. Handling charge of 
$1.00 on U.S. orders under $10.00, foreign 
orders under$25.00. California residents please 
include sales tax. Please include name, address, 
and zip code on all orders and flyer requests. 
'DISCOUNTS: 10% OFF ORDERS OVER 
$25.00 - 20% OFF ORDERS OVER $250. 
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next month 

JULY 1975 

Build A Color TV Camera 
Special techniques make this unit pos- 
sible. It's a 2 -color camera that repro- 
duces full -color pictures on the screen 
of a conventional TV set. It's a bargain 
too -costs about $400 to build. 

More Ways To Use Your Scope 
You'll discover scope techniques and 
applications that you may never have 
seen before. 

R -E Tests The Sansui QRX -6001 Receiver 
Our first test report on hi -fi gear. It tells 
you more about the equipment than any 
other report published by any other 
magazine. 

Autoranging 
multi- function 
counter 

Traditional Fluke quality 
Autoranging in both frequency and period measurer 
5 Hz to 80 MHz, high sensitivity - 25 mV 

Event counting to 106 events, automatic overflow 
Six digit LED display with automatic annunciation 
Optional battery operation and data output 
Full 12 -month guarantee 
Service centers coast to coast 
Available from stock 

FLUKE 
COUNTER DIVISION 

John Fluke Mfg. Co., Ltd. 
P O. Box 1094. Station 'D 
Buffalo. N.Y. 14210 
Phone (716) 842 -0311 
TWX 610 - 492 -3214 

ents 

Circle 82 on reader service card 

Radio -Electronics is published by Gerns- 
back Publications, Inc. 200 Park Ave. S. 

New York, NY 10003 (212) 777 -6400 

President: M. Harvey Gernsback 

Secretary: Bertina Baer 

ADVERTISING SALES 

EAST 

Stanley Levitan, Sales Manager 
Radio -Electronics 
200 Park Ave. South 
New York, NY 10003 
(212) 777 -6400 

MIDWEST /Texas/ Arkansas /Okla. 

Ralph Bergen 
The Ralph Bergen Co. 
6319 N. Central Ave. 
Chicago, IL 60646 
(312) 792 -3646 

PACIFIC COAST /Mountain States 

Jay Eisenberg 
J.E. Publishers Representative Co., 
8732 Sunset Blvd., 
4th Floor, 
Los Angeles, CA 90069 
(213) 659 -3810 

Sales Mart Building 
1485 Bayshore Blvd., Box 140 
San Francisco, CA 94124 
(415) 467 -0125 

THIS 

MONTH 

IN 

R -E 

NEW 

4 -PART 

SERIES 

ON 

SCOPES 

STARTS 

ON 

PAGE 51 

ENJOY OLD RADIO- 
A FLICK OF THE SWIT +C H 

your new 1930.1950 book 

A FLICK OF THE SWITCH is your time trip through the gol- 
den days of radio broadcasting and into the dawn of televi:ron. 
Revisit "cathedral" radios, old Ham days and many more. Dis- 
cover the rewards of collecting. Over 1,000 pictures make this 
book the 1930 -1950 collector's reference. Order your copy of 
this 260 -page book now! $9.95 hard -cover, $6.95 handbook. 

Other valuable books are Vintage Radio (1887 -19291 S7.95 
hard -cover, $5.95 handbook; Radio Collector's Guide (1E21- 
1932) $4.95; 1927 Radio Encyclopedia $12.95 hard -cover, SE.95 
soft- cover; 1926 -1938 Radio Diagrams $7.00. Also, we'll fur- 
nish any pre -1951 diagram for $3.50. 

Send today to Vintage Radio, Dep't R, Box 2045, Palos V ei des 
Peninsula, CA., 90274. Postage paid. Cal. residents add 6 "6 

$ 
o tDi 

TOTAL 
Name 
Address 
City St Zip 

FREE Radio Age Guide with each order FREE 

INTAGE RADIO SER 

iíi 

95 
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SUPER BUYS! 
FAMOUS MAKE, NEW JOBBER -BOXED TUBES 

80% OFF LIST 
1B3 5 for $5.00 6HA5 5 for $4.80 
1V2 5 for $3.00 6HB7 5 for $4.85 
2AV2 5 for $3.95 6HQ5 5 for $6.35 
3A3 5 for $5.05 6HV5 5 for $11.80 

LI 3AT2 5 for $4.90 6JC6 5 for $5.65 
3GK5 5 for $4.85 61E6 5 for $11.15 
3HA5 5 for $4.80 6196 5 for $9.30 
3HM5 5 for $4.80 61U8 5 for $5.55 
4BZ6 5 for $4.70 6KA8 5 for $6.15 
5GH8 5 for $5.90 6KE8 5 for $7.65 
6AX4 5 for $5.05 [] 6KM6 5 for $11.25 
6AY3 5 for $5.05 [7 6KN6 5 for $9.85 
6BK4 5 for $9.35 6KT8 5 for $6.85 
6CG3 5 for $4.95 6KZ6 5 for $5.15 
6CG8 5 for $5.40 n 6LB6 5 for $10.75 
6CJ3 5 for $4.70 ri 6LQ6 5 for $11.15 
6DQ6 5 for $6.75 8FQ7 5 for $3.75 
6DW4 5 for $4.70 12BY7 5 for $4.50 
6EA8 5 for $4.95 12GN7 5 for $7.00 
6EH7 5 for $4.80 17178 5 for $4.50 
6E17 5 for $4.50 21GY5 5 for $6.30 
6FQ7 5 for $3.75 23Z9 5 for $6.00 
6GF7 5 for $6.65 El 31LQ6 5 for $10.15 
6GH8 5 for $3.95 33GY7 5 for $8.05 
6G17 5 for $3.40 [] 36MC6 5 for $11.40 
6GM6 5 for $5.25 38HE7 5 for $9.20 
6GU7 5 for $5.25 38HK7 5 for $9.00 
6GY6 5 for $4.35 42KNG 5 for $9.15 

DIODES -SEMI CONDUCTORS 
100 -2.5 Amp. 1000 PIV IR) $11.95 
20 -2.5 Amp. 1000 PIV (IR) $3.00 
4 -6500 PIV FOCUS RECT. $2.00 
5 -13.5 KV FOCUS RECT. $3.00 
5 -COLOR BOOST RECT. $2.00 
RCA DAMPER DIODES -120818 Ea. $1.50 

SPEAKERS - SPEAKERS 
4" Square Ea. $ .89 
6x9" Ea. $2.99 
6" Round Ea. $1.79 
8" Round Whizzer Ea. $2.59 

RESISTORS - CONTROLS 
100 Asst'd Carbon Res. $1.69 
50 Asst'd W.W. Resistors $2.59 
50 Asst'd Controls (MALLORY) $2.59 
3 On /Off V.C. Short Shaft $1.19 
10 -8 Ohm -5 Watt Resistors $1.19 

TUNERS -NEW WITH TUBES -TRANSISTORS 
3 Asst'd Trans. Tuners $11.00 
3 Asst'd Tube Tuners $11.00 
G.I. PAR. TUNER -6GS7 -6HA5 Ea. $2.75 

CONDENSERS 
47 Mfd. 350 Volts Axial 6 for $1.98 
100 Mfd. 15 Volts Axial 10 for $1.98 
25 Asst'd Condensers Axial $3.96 
200 -80 Mfd. 350 Volts Cans 3 for $1.79 
500 Mfd. 25 Volts- (P.C.) 5 for $1.00 
25 Asst'd Filters (CANS) $3.95 

ANT. EQUIPMENT SPECIAL SALE 
2 Set Coupler Ea. $1.50 
4 Set Coupler Ea. $1.98 
VHF -UHF Splitter 300 Ohms Ea. $1.49 
VHF -UHF -FM Splitter 300 Ohms Ea. $1.98 
6 Antenna Clothespins $1.19 

AUDIO EQUIPMENT 
5 Assorted STEREO CART. $5.95 
SONOTONE -8T (BULK) Ea. $1.25 
BSR TC8S- (BULK) Ea. $1.25 
BSR SC5MD- EV5540D (BULK) Ea. $1.25 
VM 45 Adapt. FLAT Ea. $ .59 
10 RCA Phono Plugs $1.00 
100 Assorted Springs $1.59 
HV ANODE LEADS LARGE CUP 3 for $1.19 
DELAY LINES 2 for $1.19 
10 Asst'd Slide Switches $1.00 
20 Asst'd Tube Sockets $1.00 
25 Assorted Plate Caps Leads $1.19 
25 Assorted Terminal Strips $1.00 
SHUNT REG HOODS (6BK4 etc.) ....2 for $1.19 
10 Asst'd Aligning Tools $1.98 
BLUE LAT. MAG. W/ Purity Ring ....2 for $2.98 
Color CRT Harness 5 for$1.29 
Focus Sockets (1V2 -2AV2) 6 for$1.19 

SEND FOR FREE CATALOG 
TUBES UP TO 80% OFF 
MINIMUM ORDER $15.00 

SEND CHECK OR M.O. 

TV TECH SPECIALS 
P.O. BOX 603 

KINGS PARK, L.I., NEW YORK 11754 
PHONE 516- 269 -0805 

Circle SO on reader service card 

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) 85c per 
word ... no minimum. 
FIRST WORD AND NAME set in bold caps at no extra charge. Additional bold face at 10c 
per word. Payment must accompany all ads except those placed by accredited advertising 
agencies. 10% discount on 12 consecutive insertions, if paid in advance. All copy subject 
to publisher's approval. Advertisements using P.O. Box address will not be accepted until 
advertiser supplies publisher with permanent address and phone number. Copy to be in 
our hands on the 26th of the third month preceding the date of the issue (i.e. August 
issue closes May 26). When normal closing date falls on Saturday, Sunday or a holiday, 
issue closes on preceding working day. 

WANTED 
COMPUTER printed circuit boards and 
equipment. Send list now! FLATIRON EN- 
TERPRIZES, 4654 Harwich St., Boulder, 
CO 80301 
QUICK cash . . . for electronic equipment, 
components, unused tubes. Send list now! 
BARRY, 512 Broadway, New York, NY 10012, 
212 Walker 5 -7000 

EDUCATION & INSTRUCTION 
UNLOCK your future. Become professional 
locksmith by spare time homestudy. $13 in 
an hour possible. All tools, equipment in- 
cluded. Facts free. Send name. LOCK - 
SMITHING INSTITUTE (homestudy), Dept. 
1339 -065, Little Falls, NJ 07424 

LEARN design techniques. Electronics De- 
sign Newsletter. Digital, linear construction 
projects, design theory and procedures. 
Annual subscription $6.00, sample copy 
$1.00. VALLEY WEST, Box 2119 -A, Sunny- 
vale, CA 94087 

SELF -STUDY CB radio repair course. There's 
money to be made repairing CB radios. 
This easy -to -learn course can prepare you 
for a career in electronics enabling you to 
earn as much as $16.00 an hour in your 
spare time. For more information write: 
CB RADIO REPAIR COURSE, Dept. RE -065, 
531 North Ann Arbor, Oklahoma City, OK 
73127 
FREE educational electronics catalog. Home 
study courses. Write to: EDUKITS WORK- 
SHOP, Department 268G, Hewlett, NY 11557 

BE O 

LOCKSMITH 

Have seen other 
Locksmith courses 
but none compared 
to yours. Have a 

successful mobile 
service of my own 
..earn $2000- 

13000 per month." 
Keith Hamill,Toronto 

you'll enjoy your work as a Locksmith 
because it is more fascinating than a 

hobby --and highly paid besides! You'll 
go on enjoying the fascinating work. 
year after year. in grand rimes or had 
because you'll he the man in demand 
in an evergruning field offering big pay 
jobs. big profits as your own boss. 
What more could you ask! 

Train at Home -Earn Extra MT Right Away! 

LOCKSMITHING INSTITUTE 
Div. Technical Home Study Schools 

Dept. 1479.065, Little Falls, N.J. 07424 

Name 
(Please Print) 

Address 

City /State /Zio 
Check here if Eligible for Veteran Training ta 

PLANS & KITS 
DIGITAL clock calendar kit. (7001 IC, 
transistors, resistors, diodes, capacitors, 
xformer, PC boards, .33" displays, switches, 
etc.) $27.95. Giant Clock display kit. 2" 
digits. (75 selected red LED's, PC board). 
$27.95. Super value -clock calendar with 
giant display. $47.95. All components new 
-first quality. Enclose 10% postage & han- 
dling. SIL -TECH, 3630 South Kenwood Lane, 
Tempe, AZ 85282 
CONVERT any television to sensitive, big - 
screen oscilloscope. Only minor changes 
required. No electronic experience neces- 
sary. Illustrated plans $2.00. SANDERS, Dept. 
A -25, Box 92102, Houston, TX 77010 
NEW organ kit builders guide $3.00. Cir- 
cuits, block diagrams, details on diode 
keyed IC divider and independent oscillator 
designs. Many new kits and models. Key- 
boards also for synthesizers. Manual cost 
refundable with purchase. DEVTRONIX OR- 
GAN PRODUCTS, Dept. B, 5872 Amapola 
Dr., San Jose, CA 95129 
EM synthesizer concept- features universal 
compatibility, modular construction. For 
complete information send SASE or 25c to: 
CFR ASSOCIATES, POB F, Newton, NH 
03858 

ALTAIR 8800 USERS! 
Get your system going with our memory 
and I/O cards. All are fully 8800 corn - 
patible, with doublesided plated thru 
epoxy boards. Each comes with all 
necessary parts and full documentation. 
100% GUARANTEED! 

2KRA up to 2048x8 static RAM, 500 
nsec access time. Run your 8800 
top speed! 
w/ 1Kx8 KIT = $85. 
2Kx8 = $125. 

2KRO Card accepts up to 8 Intel 1702A 
or National 5203 eraseable 
PROMs, has all addressing logic 
but NO PROMS. 

KIT = $45. 

3P +S Three parallel input & 3 output 
ports plus one serial I/O using a 
UART. One parallel I/O can be 
used for UART control. Full 
handshaking and jumperable in- 
terrupt outputs are provided. 

KIT = $120. 

Orders over $250 subtract 10 %. Send for 
our FREE flyer or order now from: 

PROCESSOR TECHNOLOGY CO. 
2465 Fourth Street 
Berkeley, Calif. 94710 
(415) 549-0857 

SPECTACULAR music patterns on color 
television from your amplifier. Easy. Won't 
affect TV. "TV color organ." Plans $5. 
MALVERN ELECTRONICS, Box 338R, Mal- 
vern, OH 44644 
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Here is what 
Poly Paks is 
Famous for... 

Fabulous) 
BARREL NIT pl 

M1ARRE1 
SN]I00 DIP I'S 
Marked 14 

M 
LINEAR OP AMPS, 51.980 25 BARRELS PURCHASED FOR THIS SALE! 
BARREL KIT 02 75 for 

703's 6160eseries.s 565 
1's, 
ID- BUY 'EM FROM THE "BARREL" AND SAVE! 

eludes marked and un- 
marked, DIPS 

El the "good ole days "? They're back 
again. The same way merchandisers 
throughout the United States buy 
from various factories ... their over- 
runs in barrels. Poly Pak has done 
the same. Therefore you are getting 
the same type of material as the 
RE- TESTERS DO! 

For the first time anywhere, Poly Pak 
merchandisers introduce a new way 
in buying the economical way. Raw 
stock from the "barrel ". Remember 

B ARREL KIT; 3 

444444 /814 -'--100 for 
SWITCHING DIODES 

You never saw this before. 
Imagine famous switching 
diodes at these prices) 

BARREL KIT : 
"4000" RECTIFIERS 

100 for $1.98 
1114000 series. May in- 
clude 25, 50, 100, 200, 
400, 800. 800 and1000v 

BARREL KIT #5 40 }Or 
SCRS, TRIACS, 
QUADRACS $1.98 
All the famous plastic pow- 
er tab type. Raw factory 
stock! All the 10 amp types. 

BARREL KIT #7 
VOLUME CONTROL._ 
40 for $1.98 4 
Singles, duals, variety of 
values, styles, big ones - 
small ones, 

BARREL KIT ka BARREL KIT ;a 
SUBMINI IF TRANSFORMERS SCRS, TRIACS 

40 for $1.98 30 for$1.98 
Amazing, includes 466kcs, 
ose, antenna, who knows? All stud types. asst, 
Flom transistor radio man- parages and voltages, 

BARREL KIT # 
RELAYS! RELAYS! 

30 for $1.98 
Raw fallout stock, marked 
and unmarked stock. Bab- 
cock, Leach, etc. All types. 
BARREL KIT :10 
ROMS- REGISTERS 

40 for $1.98 
28 to 40 pin devices, 
marked, internal factory 
numbers, eto 

Your c nice of any kif 

4-pc. COUNTING 
"COMBO" KITS! 

Your Choice 

$4.44 

It'ifh Diagrams! 

Coman Vo. 
SN744' & 
SN747! NIXIE SN749(? 
Combo 'Vo. 2 SN7447 
SN7475 1lXIE SN7490 

ComSN744bo 

1 
.Vo, 3 

SN7475, 
SN7490 NIXIE 

"GIANT DIGIT" READOUTS 
7-SEGU e NT 

25 mils per nog 
TM. compatible, 

3 for 812. 054.50 sack 
Mfg, Type Color Slte SLA -3 Groan 0.7 Oeeoa SLA -3 Yellow O.T M' MAN -6 Red 0.6 
Litronlx 

747 Red 
Red 0.6 All LED, fits standard Plu. r Min. 1 

!-pin xMaae 

BARREL NIB #1 140 for 
POWER TAB 
TRANSISTORS $1.98 
NPN, plastic T0220 type, 
Assorted 2N numbers, 
B ARREL KIT 015 
MOSFET TRANSISTORS 
30 for $1.98 

All 4 leaders TO -18 case. 
includes EIIF transistors 
too! 

BARR KIB T ;l2 4O for POWER TA $1,98 TRANSISTORS 

PNP, plastic 11/220 typo 
Assorted IN numbers. 

IT;SS 
DISC CAPACITORS 

100 for $1.98 
Marked and u arked, Red 
case type asst. values. 

BARREL KIT #13 
RESISTOR NETWORKS 

40 for $1.98 
ny Corning Glass, 
pin dip paks. 
BARREL KIT plu 
LINEAR A 7400 DIPS 

100 for $1.98 
Marked and rkedd, in- 
ternal numbers of .fac- 

ory stock. 

BARREL KIT r14 
PRECISION RESISTORS 

200 for $1.98 
4- Marked and unmarked 

Va, 2 watts, 
KIT #14 

ZENER- RECTIFIER M1*.. 
100 for $1.98 rte// 

Subminiature, 007's, in- 
cludes asst. and 

s rectifiers. It's mixed 

INDUSTRIAL SPEED CONTROL 54.95' 
A $30 item from G.E. Model 533A (made for Xerox! 
that controls home. shop and industrial lighting too! A 

very elaborate circuit for controlling mazy electrical 
and electronic devices. Easily controls speeds of electric 
drills, brush type motors, etc. 115vac, rated at 1100 

heavy -duty aluminumecaseQe3 x 2s /4i x 2. Wicontrol ran 
and hookups. 

WRISTWATCH 
LIQUID 
CRYSTAL 
DISPLAY 

$8 88 31/2 digit, 7-segment - V my 1 1/16 x 11/16 
1/4 ". Includes readout 
socket, "slide -in -place 
chrome slide face plate ". 
Same display as found in 
$200. units. 

LED MITY DIGIT "DCM'S" 
Tel. 10% "Digital Counting Modules" outper- 

form any other DCM on the market today. More fea- 
Only tores 1h an cver before! Not gaaeuua, t i andescents, 

'Zorn e but the odere LEU, Ch ae from such fan 
manufacturers as Monsanto's MAN -1, MAN -4, Litro 
707 and 704, Opaca charac- 
ter 

SLA -1 (the last 4 having chae- READOPT f.har. At a Lei ter heights of 0.33 at no extra charge). Each kit in- 
MAN -1 .2T ' nto eludes 3x2" p.c board with fingers for FREE edge 
MAN -4 .te h. Monunto connector, ai 

with 
dip socket. LED readout of 

7OT .33 h. Lltrentc Your choice, resistors, 3 IC's, d Molex connectors 
7O4 .33 h. Litrnnlcs (this ELIMINATES SOLDERING YOUR IC's t and 

L1 SLA -1 .33 h. Oocoa booklet. INCLUDES P.C. EDGE CONNECTOR - FREE! 
! I MAN64 .4 h. Monsanto Pin- for -pin MAN -1. Pin -fur -pin MAN -4, elec. char. 

Same as above except uses MAN -6....$9,95 
Character Size: 0.6 

$8.80 

D555Tim" 
OR 

558Dual 741 

2 for $1 
Sole good till 

July 15, 1975 

TOUCH TONE $4.95 
KEYBOARD KIT 

Kit includes "/4 x 21/2" G -10 glass etched pc board, 
with 10 OAK "smooth touch" white keys with black 
numerals, plus diagram on "touch tone encoder ". Makes 
many "keyboard systems" readily available. 0 -to -9 

TEST 'EM 

YOURSELF 
AND SAVE! 

Every kit 
carries 

money back 
guarantee. 19MItir 

0000 
"THE COMPUTER 

ON THE CHIP" 
WAY $44. 

Usually called "Microprocessor" - it is a e Channel 
Si gate MOS 8 -bit Parallel Central Processor. A CPU 
Central Processing Unit on a chip. Features complete 

truction decoding and control. Capability to address 
16K x 8 bits of memory (RAM. ROM. SR). Build a 
micro-computer system when interfacing with other 
chips, such as 1101, 1103, 2102 (RAMS), etc. With 
spec sheets. 16 -pin dip package. $44 

2102 1000 -blt 'static" Ram for above. 38.30 

GAS DISCHARGE DISPLAY 
POWER SUPPLIES 41 
3 x 3" pc board power sup- 
ply with brightness control 
for the NDP or any gas dis- 
charge tubes, Completely 
wired. As extra feature has 
calculator clock circuit, The 
transformer is the new 
Toroidal transformer itself 
worth our asking price. Onl 
2/2 x 1 /a ". Electrical specs 
110 vac input, output. With 
spec sheet. 

XENON FLASH 
STROBE., 
TUBE 

BIGGEST THAT'S RIGHT! MAN -7's at 
the readout sale of the 

MAN -7 century! The MAN -7 ' a 
7- segment "reflective bar" 

ersion famous SALE 3 for MAN -1, The 
f the 

optimum in 
$2.50 light efficiency and con- 

struction. Look. like, acts 
like, the MAN -1. Pin con - 

$d OOetioOB same, Wide angle 
iewing. 0.27'' character 

height, color red. 

MAN -5 as MAN -7 except green 1.49 
MAN -8 as MAN -7 except yellow 1.49 

"BLASTAWAY" 
ON 1N4000 

RECTIFIER PRICES 

Type PIV Sale 
1N4001 50 10 for 45e 
1N4002 100 10 for 55e 
1N4003 200 10 for 65c 
1N4004 40010 for 75c 
1N4005 600 10 for 85e 
1044006 800 10 for 99c 
1N4007 1000 10 for 1.29 

"PROFESSIONAL" 60 WATT 
AM -FM MUX TUNER AMP 

The finest built 60 watt tuner amp we've had for years. 
We call it THE AUDIOPHILE BUY OF THE YEAR! It 
compares to Fisher and H H Scott quality, Crisp hi's, 
organ type quality for the lows. Fine linear response 
using a pair of 35 watt style matched power tab 
transistors for ach channel. Built- inpreamp for using 
magnetic cartridges, black and chrome -silver look 
molded panel with glass already attached to tuner. It's 
made to JUST SLIDE INTO CABINET! Push- button 
features for phono, am, fm, fm stereo, tape. Red 
"FM and TAPE" show on glass. You can't see dial 
plate behind glass til you press any of the above push 
buttons, and then the scale illuminates. Two separate 
rocker switches for POWER ON -OFF and AFC Controls. 
Modern slide volume, balance, bass and treble controls. 
With knobs for these and a black chrome trimmed 2" 
round for tuning. Balance controls indicate left a 
right speakers. Jack on panel for standard stereo head- 
phones. Built -in AM and FM antennas. REAR CONNEC- 
TIONS: has two separate cables to plug into stereo, 
phono system. AC cable for interconnect power to 
turn -table, cable to connect to phono system for 
automatic shut -oft. Separate bakelite panel that you 

n add an additional FM antenna for "souping up" 
signals, stereo jacks for playback and record for ex- 
ternal tape decks. 4 -WAY SPEAKER SYSTEM with 
switch to any channel individually for testing. Wt. 5 lbs. 

Epoxy SILICON BRIDGE RECTIFIERS - 
Full plv 2 Amp e Amp 10 AMP 
Wave 

100 CI 
$ 

.7e CI 
$1.49 .88 

200 .95 1.25 
1.69 
1.09 

400 1.19 1.50 2.09 
600 1.35 1.75 

2 800 1.59 CI Luis Code: amp 
1000 1.79 2.25 TO -6 case 

6 Amp 1/2 x 1/2 x 3/16 sq. 
Ì 

RAYTHEON -RCA 
NATIONAL 
SIGNETICS r CODE State 1st, 2nd Choices 

h 
of Cn 's 

y 
!State Voltages ID hr) Duals; (0j e 4 

goads 

Buy 3 - 
Take 1079 

LINEAR 
IC'S 

rype Saw 
LM300 S .69 

L] LM301 .29 LM566 2.65 
LM302 .69 LM567 2.85 
LM304 .79 LM7O2 .49 

LI LM305 .89 LM7O3: .41 
LM307 .31 LM7O3M .41 
LM308 1.05 LM709 .25 
LM309H 1.05 LM710 .29 
LM309K 1.50 LM711 .29 
LM31O 1.10 LM723 .61 
LM311 99 LM733 1.75 
LM318 1.75 LM74L .31 
LM319 1.19 LM320 1.25 

LM74L .31 C1' 

LM322 1.75 
LM747 MI .69 

LM324 (Q) 1.85 LM753 1.79 
LM339 (Q) 1.45 LM1303 .79 LM340 2.50 LM1304 1.00 
1M341-T 1.75 LM1307 .79 
LM350 .69 LM1498 D) .69 
LM370 1.05 LM1496 .99 
LM371 1.05 LM18170 3.50 
LM373 1.95 RC25!i6' O) 2.25 
LM374 1.95 CA3026 .59 
LM376 .49 CA3045 .59 
LM377 2.50 CA3054 .59 
LM380-8 1.10 CA3O65 .59 
LM380 1.39 CA3082 .59 
LM381 1.69 LM3900 .49 
LM382 1.69 RC4136 Q) 1.95 
LM531 1.95 RC4195 2.50 
LM532 1.95 LM42 50 : 2.10 
LM533 1.95 LM7520 .59 
LM536 2.39 LM752I .59 
LM540 2.95 LM7522 .59 
LM555 .88 LM7523 .59 
LM558(13) .69 LM7524 .59 
LM560 2.50 LM7525 .59 
LM561 2.50 LM7528 .59 0 1.91562 2.50 LM7529 .59 
LM56S 2.50 LM7535 .59 

"ALL LED" MAN -1 

MONSANTO 
READOUTS 

:15 LED matrix 
MONSANT 
TYPE 

O CHAR. 
HT. 

SALE 
EACH 

D MAN -1 
n MAN -2 
D MAN -3 

MAN -4 .19 2.95 

.27 $2.95 
32 4.95 

.12 1.00 

1 
MAN -3 

Ow ettlty 
Discounts 
38.e$ 7. 
3 
3 6 a- $2.50 
3f w $6 

25% BUY 10 IC'S TAKE 15 % - BUY 100 TAKE 

ECOInflaNOtion-Fi 
hting 

MY IG PRICES 
Type Sale Order by type number' >:per .sheets "u r, st "l'Ni.l Factory Marked SN7400 $ ,22 C] 5.17438 ,49 5N7481 SN74141 SN74O1 .22 SN7440 19 SN7482 .99 SN7402 .22 SN7441 1.00 SN7483 1.19 Ü SN7403 .22 SN7442 1.00 SN7486 .49 SN7404 .27 SN7443 1.00 5N7489 2.95 SN7405 .24 SN7444 1,00 SN7490 1.81 
SN7406 .79 SN7445 1.00 SN7491 1.35 
SN7408 .27 SN7446 1.10 [] SN7493 -99 

SN7410 .19 SN7448 1.45 0 SN7496 ,gg SN7411 .31 SN7450 .27 SN74100 1,55 SN7413 .89 SN7451 .28 5N74104 1.25 SN7414 2.25 SN7453 .28 SN74105 .95 SN7415 .45 SN7455 .28 SN74106 .95 SN7416 .45 SN7462 .39 SN74107 .49 SN7417 .50 0 SN7464 .39 5N74108 .95 5N7420 .22 SN7465 ,39 SN74112 .95 SN7422 .29 SN7471 .55 SN74113 .95 SN7423 .32 SN7472 .42 CI SN74114 .95 SN7425 .35 SN7473 .52 SN74121 -49 SN7426 .31 12 SN7474 .39 51474122 .55 SN7427 .35 SN7475 .91 SN74123 1,09 SN7430 .24 SN7478 .52 SN74125 .65 SN7432 .28 SN7478 .79 SN74126 .89 5N7437 .45 SN7480 .59 SN74140 2.50 

SN74145 
SN74148 
SN74150 
SN74151 
SN74153 
SN74154 
SN74155 
SN74156 
SN74157 
SN74158 
SN74161 

'SN74163 
SN74164 
SN74165 
SN74166 
SN74173 
SN74174 
SN74175 
SN74176 

SN74177 
SN74180 
SN74181 
SN74182 
SN74190 

1.19 
1.19 
2.95 
1.19 
.99 

1.39 
1.69 
1.29 
1.45 
1,45 
1.45 
1.59 
1.75 
2.85 
2.85 
1.85 
1.85 
2.25 
1.99 
1.25 
1.25 
1.10 
3.95 
1.05 
1.49 

SN7.191 
SN71.192 
V17,193 
5N72 195 
5M7< 197 
5M7< 198 
SM7r 199 
SN72 200 

1.49 
1.59 
1.59 
1.10 
1.10 
2.45 
2.45 
7.50 

MOIM y -Back 
GUAI IANTEE 
on ali items 

7- SEGMENT 3 for $6. 

OPCOA SLA -1 $2 50 
Litronix 04 REFLECTIVE 

LED READOUT o ¡tRrodix 
$2.50 ó0 

Red Yellow Green Red $2.50 

Terms: add postage Rated: net 30 
Phone Orders, Wakefield, Maas. (617 i !36 -3829 
Retail: 16 -18 Del Carmine St., Wakefield. Mass. 
loft Water Street) C.O.D.'S MAY BE PI ONED 

20c CATALOG Fiber Optics, 'ICS', See 9'S, Parts 

MINIMUM ORDER - $4.01 

Circle 87 on reader service card 

POLY PAF+; :S 
P.O. BOX 842R, LYNNFIELD,MS! 01840 

IN Nff 

C- 
C 
Z 
m 

CO 
V 
01 

97 
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FREE catalog. Most unusual electronic kits 
available. Music accessories, surf, wind 
synthesizers, wind chimes, many others. 
PAIA ELECTRONICS, Box B14359, Okla- 
homa City, OK 73114 

F.C.C. EXAM MANUAL 
PASS EC( EXAMS! Memorize, study -Tests. 
Answers for FCC 1st and 2nd class Radio- 

telephone licenses. Newly necked multiple 
choice questions and diagrams rover all 
areas tested in FCC exams, plus Self-Study 

Ability Test. 59.95 postpaid. Money - 

bacs guarantee. 

COMMAND PRODUCTIONS P. 0 BOX 26348 E 

RADIO ENGINEERING DIV SAN FRANCISCO, (AL. 94126 

PRACTICAL and easy to understand guide 
on how to build any ± regulated and cur- 
rent limited power supply: $4.25 TV ping 
pong game. Plays through your set's an- 
tenna terminals: Plans $3.25. ARS SYS- 
TEMS, Box 1922C, Sunnyvale, CA 94088 

FOR SALE 
LIQUID crystal. 31/2 digit wristwatch display. 
New, with instructions for building wrist- 
watch. Final close -out. Less than original, 
factory wholesale price. $5.50 each. Two 
for $10. TRICOUNTY WINSLOW, Inc., Box 
5885, Grand Central Station, New York, 
NY 10017 
DYNACO -A -R, transistors, repairs- boards -& 
units, speaker service. Send for prices & 
details: BEAR ELECTRONICS, 117 -R, Hill - 
crest Road, Mt. Vernon, NY 10552 
ELECTRONIC Ignition: Capacitor, transistor, 
pointless. Auburn sparkplugs. Information 
10c. ANDERSON ENGINEERING, Epsom, NH 
03234 

QUICK cash for your used Altair 8800, TV 
Typewriter, interfaces, software, etc. Con- 
tact us for service, parts, and free applica- 
tions information. ALCOVE, 230 Main, North 
Reading, MA 01864 (617) 664 -4271 

INTEL 8008 8 BIT MICRO PROCESSING 
CHIP (with date book) $64.50 
2102.2 1024 BIT RAM $ 6.95 
1702A UV PROM $2400 
MM5203 UV PROM $24.00 

TRANSISTOR SPECIALS 
2N4898 PNP TO -66 $ .60 
2N404 PNP GE TO -5 4/$1.00 
2N3919 NPN Si TO-3 RF $1.50 
MPSA13 NPN Si TO-92 3/51.00 
2N256 PNP GE TO -3 $ .40 
2N3767 NPN Si TO -66 $ .70 

2N2222 NPN Si TO-18 5/51.00 
2N3055 NPN Si TO -3 $1.00 
2N3904 NPN Si TO-92 4/$1.00 
2N3906 PNP Si TO -92 4/$1.00 
2N5296 NPN Si TO 220 $ .50 

2N6109 PNP Si TO-220 $ 55 
2N3866 NPN Si TO -5 Si RF POW $ .75 
MJ2252 NPN Si TG -66 $ .90 
2N3638 NPN Si TU -5 5/51.00 
2N2218A NPN Si TO-5 4/$100 

C /MOS (DIODE CLAMPED) 

74CO2 -$ .55 CD4019 -$ .95 
74010 - $ .60 C04022 - $2.10 
74C157 - $2.15 CD4023 -$ .48 
740165 - $3.50 004024 - $1.80 
004001 - $ .48 CD4025 -5 .48 
CD4002 - $ .48 C04026 - $5.00 
CD4006 - $3.50 C04027 - $1.20 
CD4007 -$ .48 004028 - $2.20 
CD4009 -5 .80 CD4029 - $4.00 
004010 -$ .65 CD4030 -$ .53 
CD4011 - $ .48 004035 - $2.30 
CD4012 -$ .48 C04042 - $2.75 
C04013 -$ .90 CO4046 - $3.75 
C04015 - $2.80 CD4047 - $3.10 
CD4016 -$1.05 004050 - $1.05 
C04017 - $2.60 004055 - $2.70 

MINIATURE TRIM POTS 
5K, 10K, 25K, 100K 

$.75 ea. 3/52.00 

MULTI -TURN TRIM POTS 
Similar to Bourns 3010 style, 3/16" z 

5/8" o 1-1/4"; 50, 100, 2000, 5000, 10,000 
ohms. $1.50 

LIGHT ACTIVATED SCR's 
TO -16, 200V IA $1 75 

PRINTED CIRCUIT BOARD 
4.112" x 6 -1/2" single sided epoxy board, 
1/16 "thick, unetched 

$50.ea. 5/$2.20 
CAPACITORS 
35V at 6.8 OF TANT. 3/$1.00 
26V at 200 OF TANT ... $ .40 
6V 30 OF TANT 5/51.00 
12V 200 OF ELECT .... 5 .30 
200V 4.7 OF ELECT.... S .30 
10 OF 12V ELECT 5 /$1.00 

MAN -1, Red or Yellow 
LED READOUT .. 82.50 
MA(1-3 READOUT. $1.75 
MAN-4 READOUT. $2.00 
SLA 3 54.50 

Full Wave Bridges 
PRV 2A 6A 25A 

200 .95 1.25 $3.00 

400 1.15 1.50 $4.00 

600 1.35 1.75 $5.00 

MC14435 & MC1405L 
A two piece 3-1/2 digit A/D converter 
system for panel meters and with oche- 
matins OVM's $39.95 

TIS 73 N FET 5.50 
2N4691 UJT $.50 
ER9fl0 TRIGGER DIODES 4/$1.00 
2N6028 PROS. UJT $.75 

100x100 IMAGE SENSOR CHARGED 
COUPLE DEVICES USED IN SOLID 
STATE CAMERAS, WITH APPLICA 
TIONS $198.00 

2516- 64x6x8 STATIC 
CHARACTER GEN $4.95 

FPA 711 -7 LEVEL Diode Array Optical Tape 
Readers $5.95 
Read0 LINEAR 256 XI BIT Self Scanning .9 

Charged Coupled E DivXI With Data $150.00 9 

VERIPAX PC BOARD 
This board is 1/16" single sided paper 
epoxy board, 4'/," x 61k ", DRILL- 
ED and ETCHED which will hold up to 

21 single 14 pm IC's or 8, 16 or LSI DIP 
IC's with busses for power supply con- 
nectar. $5.25 

MM5203 -2048 BIT 
ERASABLE PROM $24.00 
8223 PROM $ 4.75 

Conductive Elastometer low profile cal- 

culator keyboard. A 2'/." X 3h" X U" 
flex key. 195K -t: keyboard having 0.9, 
o, , X, =,.,. EcC buttons with off, 
on switch $6.00 

SANKEN AUDIO POWER AMPS 
Si 1010 G 10 WATTS 5 6.40 
Si 1020 E 20 WATTS $13.95 
Si 1050 E 50 WATTS 524.95 

CD 811 OPTAL COUPLER $1.20 
RED/GREEN BIPOLAR $1.30 
MT -2 PHOTO TRANS $60 
GREEN GAP OSL -16 LED f 40 
RED GAP OSL -3LE0. $ 30 
14 PIN DIP SOCKETS $ 40 
16 PIN DIP SOCKETS s 50 

TTL IC SERIES 

L 3 74 00- .0 7476- .45 
4L00- .30 7476- .45 
7401- .17 748'3- .99 
7402 -- .17 7485 -1.30 
7403- .17 7466- .48 
1404- .21 7490- .71 
7405- .21 7491 -1.10 
7406- .37 7492- .75 
7407- .37 7493- .71 
7408- .23 7495- .85 
7410- .17 7496- .95 
7412- .27 4207 -1.45 
7412- .45 74107- .55 
7413- .73 74121- .55 
7416- .37 74123- .91 
7417- .37 74125- .65 
7420- .17 74126- .70 
7425- .37 74150- .99 
7426- .27 74151- .85 
7427- .31 74153 -1.05 
7430- .17 74154 -1.49 
7432- .27 74155 -1.05 
7437- .41 74157 -1.19 
7438- .35 74163 -1.49 
7440 -.17 74164 -1.79 
7441- .95 74165 -1.79 
7442- .95 74173 -1.55 
7445 -1.05 74175 -1.80 
7446 -1.10 74177 -1.50 
7447 -1.10 74181 -3.50 
7448-1.10 74192 -1.45 
7472- .33 74193-1.30 
7473- .41 74195- .89 
7474- .41 75324 -1.75 
7475- .71 75491 -1.10 

LINEAR CIRCUITS 
LM 309K 5V 1A REGULATOR $1.50 
723 -40 +40V REGULATOR S .58 
301/748 -Hi Per. Op. Amp $ 30 
LM 320 -5 or -15V REGULATOR 51.75 
LM 376 -V to 37V POS REG S .58 
741A or 741C OP. AMP. $ .31 
709C OPER AMP 5 .25 
340T-5, 12. 15, 18, 24V 
POS. REG. TU220 51.75 
101 OPER. AMP., HI PERFORM $ .75 

LM 308 OPE R. AMP., LOW POWER $1.05 
747 -DUAL 741 $ 75 
711 COMPARATOR S .31 

537 - PRECISION OP. AMP. 52.60 
LM 3930 -QUAD OP. AMP. $ .49 
LM 324 -QUAD 741 52.20 
560 -PHASE LOCK LOOP 52.50 
561 -PHASE LOCK LOOP 52.:0 
565 -PHASE LOCK LOOP $2.50 
567 -TONE DECODER $2.85 
703 -RF -IF AMP. S .41 

LM 370 -AGC SQUELCH AMP S1 15 

555-2 ps - 2 HR. TIMER 5.88 
FCD 810 OPTO -ISOLATOR $1.35 
1456 OPER. AMP S .95 

LM 380 -2W AU010 AMP 51.39 
LM 377 -2W OTERO AUDIO AMP $2.50 
LM 381 -STEREO PREAMP $1.69 
LM 382 -DUAL AUDIO PREAMP $7.69 
LM 311 -HI PER. COMPARATOR $ .95 
LM 319 -DUAL HI SPEED COMP. . $1.15 
LM 339 -QUAD COMPARATOR $1.45 

10 WATT ZENERS 
3.9, 4.7 OR 18V $ 75 EA. 
1. WATT ZENERS 5.6 
10, 12, 15, 18, OR 22V S40 EA. 

Silicon Power Rectifiers 
PRV 1A 3A 120 50A 
100 .06 .14 .30 .80 

200 .07 .20 .35 1.15 

400 .09 .25 .50 1.40 

600 .11 .30 .70 1.80 

800 .15 .35 .90 2.20 

1000 .20 .45 1.10 2.75 

REGULATED MODULAR 
POWER SUPPLIES 

n - 15VDC AT 100ma 
115VAC INPUT 524.95 

5VDC AT 1A, 115VAC INPUT... $19.95 
12V .6A $24.95 

IN 4148 )1N914) 14/51.00 

1103 1024 bit HAM $4.75 
NEC 6003 2048 bit RAM $9.50 
1101 256 bit RAM $1.75 

5260 RAM $4.50 
7489 RAM $2.75 

8038C IC VOLT CONT. USC.... $4.95 TRIACS SCR'S 

5311 - CLOCK CHIP 6 DIGIT BCD HOLD 
COUNT, OUTPUT STROBE $6.75 

5314 - CLOCK CHIP 6 DIGIT HOLD COUNT, 
OUTPUT STROBE $6.75 
5316 - ALARM CLOCK CHIP $615 

featuring Transistors and Rectifiers; 145 Hampshire 

PRV IA iDA 25A 1.50 $A 35A 
100 .40 .70 1.30 .40 .50 1.20 

Terms: FOB Cambridge, Mass. Send Check 

or MOney Order. Include Postage. Minimum 
Order $5.00. 

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 2.30 100 3.00 

St., Cambridge, Mass. Send 20c for our catalog 

SOLID STATE SALES WE SHIP OVER 95 >- 

p- Bf, OF OUR ORDERS THE 

,E -S r. rf', .. :00 `, DAY WE RECEIVE THEM 

JAPANESE transistors, wholesale prices, 
free catalog. WEST PACIFIC ELECTRONICS, 
Box 25837, W. Los Angeles, CA 90025 
RECONDITIONED test equipment. $0.50 for 
catalog. WALTER, 2697 Nickel, San Pablo, 
CA 94806 
FREE bargain catalog. Ultrasonic devices, 
LED's, transistors, IC's, keyboards, Xtals, 
unique components. CHANEY'S, Box 15431, 
Lakewood, CO 80215 

CATALOG 
GOVERNMENT SURPLUS 
ELECTRONIC EQUIPMENT 

For 1975 
FREEUPON REQUEST! Write for 
Copy of Catalog WS -75 Now! 

Address: Attention Dept. RE 

FAIR RADIO SALES 
1016 E. EUREKA Box 1105 LIMA, OHIO 45802 

COMPLETE construction plans -Telephone: 
answering device, automatic dialer, "black 
boxes ", call diverter, call limiter, confer- 
ence bridge, central dial exchange, melodic 
ringing generator, recorder -actuator, remote 
control, schematics, speakerphone, Telelink 
burglar alarm, voice scrambler, $3.00 each. 
Electronic- Biofeedback conditioner, horti- 
culture stimulator, multifrequency encoder 
network (Speeds telephone dialing 500 %!). 
$5.00 each. One year subscription: Tele- 
phone electronics line (Tel) $6.00. Legal 
aspects of interconnection book $29.95. 
All of the construction plans above plus a 
years subscription to tel and catalog: 29.95. 
TELETRONICS COMPANY OF AMERICA, 
220 35 Burbank Blvd., Woodland Hills, CA 
91364, U.S.A. 
QUALITY military and industrial surplus 
electronics. Send 25c for last 3 of our 
monthly picture flyers. It's different! U.S. 
only. STARTRONICS, Box 17127, Portland, 
OR 97217 

Saxitone's Bicentennial Tape Shoppe 
CASSETTE LABELS 

Plain white cassette labels. Norelco cassette cleaners, famous 
brand cassettes. Metal 10 reels. Send for open reel and cassette 
discount catalog. 

Cassette Labels (Multiples of 10) 
Norebo Cassette Cleaner 
'Scotch Cassette SC9OHE 
101/2" Metal. NAB REEL, Used 

'Buy 10, SC9OHE, get 5 free. 
Plus Postage by Weight and Zone. 

1 -9 10-99 100 1000 10M 
.02 .015 .01 .006 

.65 .60 .55 .50 .45 
3.25 3.10 2.95 2.80 2.75 
1.00 1.00 .90 .80 .75 

Minimum Order $5.00 

OPEN REEL STEREO TAPE BUYERS! 
At last! An open reel catalog, including titles, songs, etc. of 95 long 
play, 2 -3 hour albums by American Airlines or Ampex 4 track stereo 
tapes. Send $1.00 -and we will also mail you a 140 -page Harrison 
stereo tape guide -so you'll get both for $1.00 -and this $1.00 is 

refundable on your first $10.00 purchase of open reel 
stereo tapes at our 30% discount. 

We're Got the "Spirit" The Prices AM The Address To Prove It 

SAXITONE TAPES 171t Columbia Rd.. N.W., Wash. D.C. 20009 

PRINTED CIRCUIT 
EPDXY GLASS CIRCUIT BOARD STOCK; 
CARBIDE DRILL BITS; TAPE RESIST; 
ARTWORK; BUBBLE ETCHERS 
SEND S.A.S.E. FOR FLYER 

TRUMBULL 
833 BALRA DR, EL CERRITO,CA. 94530 

BURGLAR alarm police dialing unit auto- 
matically calls police. $29.95. Free literature. 
S & S SUPPLY, Box 12375G, North Kansas 
City, MO 64116 
MULTIPLE restrike ignition. Repetitive spark 
improves combustion efficiency. Free bro- 
chure. LABTRONICS, 3635 -B Hillside, 
Ypsilanti, MI 48197 
HOLD -IT! A new precision electronic pro- 
duct. Details free. INNOVATIVE CON- 
CEPTS, 4018 Clarke, Ft. Worth, TX 76107 
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$19.95 

AM TUNER 
WITH BUILT -IN AMP 

Slide -Rule Dial Covers 
(10 -watts Peak Power ) 
ALL SOLID STATE! ! ! 

For the Audiophiles who are seeking an economy hi-ti 
AM only at our give -away price) Never advertised 
before. Same quality and construction as our 20W to 
60W units. Features: 4 controle; Tuning, Tone, ON /OFF 
Volume, Circuit Switch (AM- phono). 2- Speaker stereo 
effect system. 6 -ft. power cord. Phono cables, with 
hookups, 115 VAC. 60 cycles. No escutcheon. Size: 
lox /e x155/8 x 31/2" deep. Wt. 3 lbs. 

Never before have we ever seen such a combinatio 
AM and FM with built -in high quality at euch a 
price, A "natural" for the economy- minded Audiop Features: Tuning Tone, ON /OFF Volume, Balance. 
cuit Switch (AM, FM, FM -AFC, phono). 2 -Spe 
stereo effect system. 6 -ft. power cord. Phono cal 
with hook -ope. 116 VAC, 60 cycles. No escutch 
Size: 13 x 7 x 3t /2" deep. Wt. 3 Ike. 

of 
low 
item 

Cir- 
'keer 

GIANT SALE ON LED'S 
LIGHT EMITTING DIODE GaAs INDICATORS 

e fi .00 
.00 
.00 
-00 
.00 
_00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.98 
.00 
.00 
.00 
.00 

9 4 
3.MV2, TO -18, dome, green, visible 3 .rMV2, green email dome, green dill. lita 
n3-01V3, micro -mini 'pin head' dome, TU -18, green pite 

3-161V3; visible, "rosa pin pak ", red, mini dome lene 
5- MVIO8, visible, red, clear dome lana TO -18 
5 -M V 1OC, visible, rea, dim dome Iena, TT) -18 

LJg-MvoO, 
arta] leads, micro -mini dome, clear, red, TO -18 

3 -MV52, micro -mini, axial green lens, green lite 
3 -MV53, micro -mini, axial yellow lens, yellow lite 
5_MV54, micro -mini, axial leads, red lene, red lite 

[7 5 -M V 5012, red small dome lens, red lite, '1o=I9 
5-4V5013. em. dome, 2 hi red dome, soft red diff. lite, TO -18 
S.MV5O21, jumbo diffueedome, visible, red, TO -18 
5- MV5o54, red jumbo dome Lena, TO -18 red lite, upright 
5tMV5080, TO -18, micro -mini red dome, red lite 
5- MV5ORO, TO -18J micro -mini flat clear lena, red lite ........ 
1- MV5n94, red b1- polar. aotid state lamp V to 110- 115VAC -DC 5- MV5222, green jumbo dome, green liter panel snap -in 5- MV5282, micro -mini, green lene TO -18, green lite 
S.MV5322, yellow jumbo dome, yellow lita panel snap -in 
2 -MT2, photo transistor, light sensor, TO -18 

COUPLER°, 2- MCT2, 
UNIT, 

isofation photo transistor.. . 2. MCD2, isolation photo diode .. . . 

.00 

.00 

GENERAL ELECTRIC ci 849 3 -WATT AUDIO AMP 
Delivers .r. watts continuous. 0 watts peak. Bid, BnAND heat inks; mt ro -mini i 

a 
e: a, x1 /2x1 /2 ". 9 to 30V sup- 

ply. High sensitivity. 8 to 16 ohms. For and NEW 
stereo phonos, tape, FM. AM. TV. servo. 3 for $3 Lowest Pintas 

wOElp í4M093 

SEMI -1(015 

Dolkir Stretchers 
50 - SILICON, ghee rectifiers, computer, axial leads 
50 - CERMANIUM, glosa rectifiers signal, axial leads 

[J 8- 1 -AMP 1000 PIV, pony, urmini, silicon rectifiens 
SO - 1 -W ZENERS, axial 4, 6, 9, 10, 12V rectifiers ,e 

t 4 - 2N3055, HOBBY, 40W npn silicon trenatetora, TO -a 
40 -3 -AMP RECTIFIERS. silicon, epoxy, assorted V. axial 

Cl 10 -11582 GERMANIUM UHF diode, clip -in type 
2 -EPDXY 2 -AMP SILICON BRIDGE RECT. 1000 V "comb. type" 
1O -MOS FETS, 315187, 3N200, 3N128, TO -18, rairchild 
5.SCRS 8 TRIACS up to 25 amps. 6 -12 -24 pry, etude too 
2 - 2N3819, Texas, N channel, 6500 umho TO -it 
2 - 2112646 UNIJUNCTIONS. plastic transistors. Texas 
5 - ER900 TRIGGER DIODES for SCRs & Triaca 
2 - FET'S 2N5457 N channel 6000 umbos, TO -92 plastic 
10 - 1N914 frost itch diodes. siliCOn. d nanaec nda , 

2- Sylvania 1 5.000V Matchstik TV rectifier. 4" x 1/8 with leads 50- ITT MICRO MINI RECTIFIERS silicon porcelain to 1KV . 

O 
50- WORLD'S SMALLEST RECT. & sanees, 1W. assorted volts. 

in 10 -6000 PIV 60 mil epoxy rectifiers, axial leed. 10- BENDIX 25 WATT "pellet" power transistor., silicon - 
3- DARLINGTON, powers, plastic HFE up to 60K, 6W, 30V ....1 
10 POWER TABS, plastic inoludes Darlingtbnn. $LIMP, HI V I 
2 - 2N5655 200 hfe, 250 viceo,power tab 1 

4 - 2115296 HOBBY, 36 watts, plastic powers, NPN 1 4- 2N6109 HOBBY, 40 watts, plastic powers. PNP 1 

S - PLASTIC 354 powers, npn, silicon. hobby 2N6121 1 

S - PLASTIC 35W powers, prep, silicon. hobby 2N6124 
2 - MOS FETS, N channel 10K amos 3N128, TO -18, RCA 1 

D 

2 - MOS FETS, DUAL GATE, N chas. 3N187, TO -18, RCA 1 

O 2 - MOS FETS, DUAL GATE, N cban..3N140. TO -18, RCA 1 

4 - RCA 2N3600 NPN, UHF transistors, tv -fm, TO -18, 1000mc I 

INEII 

= 9195 foi WT 
IT'S NEW! NEVER OFFERED BEFORI'.! 
9- FUNCTION, 8 -DIGIT 

MEMORY CALCULATOR 
M; I T It's the easiest multi- function kit todi, 

a DOUBLE MEMORY Only ChIpR91! ' Percent, Constant, 8 Display Restore 
4- Function s2 7 Arithmetic 

rr,n,hl4ra I. 22 KEYSI 
EASY TO PUT TOGETHER! You bet it is no resistors, capacitors, but 1t ONLY REQUIRES t2 CHIPS and a READOUT! How's that fo simplicity? ' Driver Memory Recall 

keys 
(r (requires very little aoldering) 

anti 
' - Ie display restore key is to conserve battery life. Y. Ir display on panel shuts off 25 seconds after the I.;t operation. By depressing "D" key, the display restored! Uses 6 N cell batteries. Red decimal eppe.- o on left to show when batteries need replacement 

, arithmetic key 
Decimal, 

white and blue nco ors. Lightu,.,e 
d 

Pocket size 55/4 3 x (2" at back side) x front side of angular display panel black case. unit for business, school, home, and for the young Slips into any pocket, briefcase with ease- Ea' understand pictoral instruction booklet and ho,, 
/DC 

- 

KIT INCLUDES: case, 22 -key keyboard Ak t Dp tp switch (part of keyboard) PC board, driver and memo -, calculator chipa, 9 -digit "bubble" magnifier LED arre ' , 
array cable, AC adapter jack & wires, battery case battery card display, instruction and pictoral step -b -- 

step 
ADAPTER FOR ABOVE S2.1'í 

MI 

as .bore 

b-S 

1 - PHOTO TRANSISTOR, with darlington amp filter, ...il 
2 - PHOTO TRANSISTORS, with derlineton ame. 21457 77. CE 111 

4.5316 CLOCK CHIP, hobby . .. .. .... 
2 -5005 MEMORY CALCULATOR CHIPS, 28 -pin HOBBY 
S -555 TIMERS, n i UIP, hobby 

El 10-741 OP AMPS, lm ti UIP HOBBY 

I.C. & LED HOBBY -ONICS 

$ 
$ 
s 
s 

1. 
1. 

1. 
1. 

1. 
1. 

1. 

1. 

1. 
1. 
1. 
1. 
1. 
1. 

1. 
1. 
1. 
1. 
1. 
s. 
1. 

1. 
1. 
1. 

1 

O 
5 - HOBBY MEMORY CELLS. SN7481, up to 16 -cell. DIF .... $1, 

O 5 -NOS REGISTERS, :101 to 5017, TO -5, Mini- DIP's 11. 
10 -"C" MOS IC's, 7dC 

1 

d CD4000 series. DIP pak 11. 
10 -MINI DIPS, OP AMPS, 709, 741, 301, 307, hobby 
10 - SIGNETIC OP AMP. 531, 533, 536, 660, 550, DIP., TO -5 i i. 

O 1 -5311 -14 CLOCK ON A CHIP. 4 -or -6 digit, 24 -or -28 -pin' $1. 
YO - LINEAR AMPS, 709, 710, 711, 741, TO -5 $1. 40- TO-5 ('ose 536, 540, 665, 567,741- $1- 
4 -PHASE LOCK LOOPS. hobby 535, 560, 661 S1. 4- MM5736 6 -Digit Calculator on a Chi hobby 
2 -AM RADIO -ON -A -CHIP, by Sprague, DIY. a teat 'em 1 

4 -DUAL 2 -WATT " Stereo -Amp- On- A- Chlp",falloutlSprague, u test! 
2 -OPCOA SLA -11e, like MAN -6, green, 1 -or -more segs gone, 
2 -OPCOA SLA -3H., 0.7 choree. readout, 1 -or -more segs missing. ! 

S- MONSANTO opto isolators, no test, 1500V ! 

10 -LED HOBBY SURPRIZE, east, types, factory rejects, no teat -' 

3 -OPCOA SLA -1, MAN -1, red, .33" choree. I -or -more legs gore 
4- MONSANTO MAN -4, .19" 1 -or -more segs missing, red! 
5- MONSANTO MAN -3, .12" chase. red. 1 or more secs missing. 

O 2 - 3 -DIGIT NATIONAL READOUTS, some digits good. . 

10- SPRAGUE DIPS, LINEAR OP AMPS, 2111 series, 2120 series 
4- NATIONAL 6 -Digit readout, sags missing. . 

3- Nationar8 -Digit READOUTS, Begs missing, red 
* UNTESTED GUARANTEED SATISFACTION 

1. 
1. 

1. 
1. 
1. 
1. 

1. 

1. 

1. 
1. 

1. 

=E13 6- FUNCTION Calculator Kits $22,50 
6 & 8 DIGIT MINI 
CALCULATOR 

BASICS 
"The key parts kits" 
"So small fits In 'ur palml 
*Easiest basics aroundl 
Requires approx. 6 more parts 

KIT NO. 5030 - 6 function,. Includes n miel case, 
with lens, HP nine digit readouts with mu tip ax pc 
board, main pc board, mini keyboard (wit t two 
switches, percent and constant), ac adapter jack, 
2- SN76491 drivers, CT60B0 calculator chip' with 
diagram, 8- gits, 1:18. 
KIT NO. 503Di1 - 4 function, same as 5030 ,. cep95 s 

es CT5031 chip. 8- Digits, 5'- -8.95 
KIT NO. 8738 - 4 function, like 6031. Us. .I Na- 

. tional MM6736 6- Digits, [11'.12.95 

ACOUSTIC RESEARCH AR -2 
MID -AND -HIGH RANGE SPEAKER 
One of the finest and well-built mid -range (1200 
cycles) to high range (14000 cycles) "tweeter" speak - 
ere on the market today. Built by the finest , . 

ACOUSTIC RESEARCH! Used in their expensive multi - 
speaker high fidelity systems. Sise: 41/2 it 1/4 ". Uae it 
with any system 60 watts up for best efficiency (it's 
excellent with our own models). Has metal grille, 
expoxied over protective cone material. Ceramic magnet 
With mtg. holes. Wt. 2 lbs. 

SALES $495 
High Compliance 
1200 to 14000 
cycles 

8 -Track tape transport 8 -TRACK CAR RADIO STEREO 
s 

with complete stereo 
ar- TAPE TRANSPORT back eyate 

amplifier, Operates 
leas 

erates off 12 FOR UDC 
739 

& flutter proof. 
HOME $16 95 Use 739 

Uses 
& ready 7 

m go. Uses 8 -track tone. 
V 3 -Ils. USE 

Low Prices 
On 
Calculator 
CHIPS 

CT 5001 
CT 5002 
CT 5005 

Cr 5030 
CT 5031 
TM5.0128 
MM 5725 
MM 5736 
MM 5738 

12- Digits, 40 pin $3.95 
9- Volt version of 5001 . 3.95 
12- Digits, 28 -pin. 
with 3- function memory 3.95 
4- Function with "e 6.50 
4- Function Only 6.50 
4- Function by Texas 3.50 
8- Digits, 4- funct. LED 3.50 
6- Digits, 28 -pin, 9V 3.50 
G- Dixits, memory 6.50 

"MEMORY 
LANE" 

Buy any 3 -- take 2513--Character 
r 

Generator 
- $12.50 1101 

t RAM 
DO 

1103 1024 Bit RAIKMOS $1.50 7489 64 Bit HAM 1.105 4.50 q 8223 
ma le ROM MMS22 

amenable ROM ,42,95 MM52601024 Bit RAM , MM52622048 
Bit RAM 

. ' ' ' 
8.50 MM5203 Eraceable PROM 9-95 aa.so 

'BEEPER" AND "DATER' 
CLOCK ON THE CHIPS 

Imagine a chip (111(50250) I111. 
"Beepin" and audible alarm! 
All others are external. It 
also features interna] bright- 
ness control. The CT7001 
requires external triggering 
of alarm, date of the montl 
and direct drive to LED 
readouts, Both require min- 
imum current drain and 
voltages, for either 4 to 6 

LED readouts. 12 or 24 
hours. AM and PM. 

CT7001 Alarm and Date ....56.95 

ogram b 2.95 
o ire -Progr 

3 for 5 9. 
3 lar $ 9 

3 for $ 9 
3 for $ ta. 
3 for $18. 
3 forS9 
3 for $9. 
3 for $9 
3 for $8 

J(C" MOS IC'S 

M 550250 
BEEPER 
$ 8.50 

Sanken Watts Sale 
SI -1010G 10 S 8.88 
SI -1020G 20 14.95 SANKEN HYBRID SI -10506. 30 18.88 AUDIO POWER AMPS SI -1050G 60 29.95 

All 
ha to 100,000. Each 

prrhero, Hat thin !. db from 
u properly heat- sinked, with 

heavy -duty connecting tie lug connections. Single - 
ended pushpull output. Powersupply required 24VDC. 
Output to 8 ohms. Order by Stock No. 

NATIONAL 
LM-340T VR's 

ro.22o c a t ana ' OSI rIV( vOL'rAel 

$1.75 Eatd l 4 6 

Buy 3 - roas le w 

G 1274 0- 
Vrlr' 

LM-340-ó6 i r 01.14-340-08T 
B , 7LM340.12T1: 

3LM-34o-1511':, 
'] LM-340-18118 
]LM-340-24T24 

Type Sale L, CD4020AE 3.19 son 

L] CD4000AE $.53 C134O21AE 3.45 CD434 2.75 

L CD4002AE .53 CD4023AE 
3.45 
.53 CD404 iAE 

3.45 
.95 

CD4006AE 3.50 CD4023AE 1.85 CD405 :AE .95 
CD4007AE .53 CD4O25AE .53 CD405 .AE 3.50 

G CD4008AE 3.25 CD4O26AE 6.9S CD405 ;AE 3.50 
CD4009AE .75 CD4027AE 1.17 CD405 iAE 3.50 
CD4010AE .53 CD4028AE 2.61 CD406:-AE 4.50 
CD4011AE .51 CD4029AE 4.25 CD406iAE 2.71 
CD4012AE .53 CD4O30AE .8S CD4O6:AE .57 
CD4013AE .95 CD4033AE 3.25 CD407 1AE .57 
CD4014AE 3.19 CD4034AE 9.95 CD407 ìAE .57 
CD4O15AE 3.50 CD4035AE 2.65 CD40T3AE .57 
CD4016AE .90 CD4040AE 4.10 CD4075AE .57 
CD4017AE 2.50 CD4041AE 1.15 CD4O82AE .57 
CD4018AE 2.50 p CD4042AE 2.75 CD45111AE 2.95 
CD4019AE 1.10 CD4O43AE 2.75 CD452aAE 2.95 

CLOCK CHIPS ON A "DIP" WITH DA ra SHEET 

445311 6 -digit 28 -Pin $5.50 
MM5312 4 -digit 24 -Pin 5.50 
445313 6 -digit 28 -Pin 5.50 
445314 6 -digit 24 -Pin 5.50 
445316 4 -digit 40 -Pin, , n 5.50 
MM5316 -4 no alarm 2.95 

Terms: add no, tage Rated: net 30 
Phone Orders: Wakefield, Mass. )81' i. -: 
Retal!: 16 -18 Del Carmine St., Wnke'- 
(off Water Street) C.O.D.'S MAY BE F, NEI 

20e CATALOG On Fiber Optics, 'ICs'. S mi'S. Parti 
MINIMUM ORDER - $4.00 

Circle 87 on reader service card 
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2102.2 MOS 1024 BIT MEMORY 
FULLY DECODED STATIC RANDOM ACCESS MEMORY 
DIRECTLY TTL COMPATIBLE INPUTS AND OUTPUT 

4/\, 
SINGLE 5V SUPPLY - - NO CLOCKS OR REFRESH 1v 
$695 En. (DIP)8 f0ß 54995 
Numeric Display 
1/4" Single Digit 
GaAsP LED 

COMMON CATHODE WITH RH DECIMAL 

Compact -10 digits in 3" panel width ACTUAL SIZE 

Highly legible- bright red 1/4" character easily 
read within 10 feet over a wide viewing angle 

125 mW per digit at typical brightness 

SUPER SPECIAL $.75 
TEN for $5.95 

SPECIAL 

8223 
PROM 

Ì(i Í 

8 BIT 
32 WORD 
MEMORY 

#3.00 EA 
10 - $29 

WE PROGRAM 
FOR $5 EACH 

CD -2 COUNTER KIT 
Unit includes board, 7490, 7475, quad 
latch, 7447 seven -segment driver, and 
RCA DR2010. 

COMPLETE KIT only $11.95; FULLY- ASSEM- 
BLED $15.00; boards can be supplied 
separately at $2.50 per digit. 

RCA 2010 
Numitron Digital Display Tube, incan- 
descent 5 -volt 7- segment: 

.6" High numeral visible from 30 ft 
Standard 9 -pin base (solderable) 
Left -hand decimal point 
EACH $5.00 5 FOR $20.00 

CC105 
CD4016 1.00 

CD4000 $.55 CD4019 1.00 
CD4001 .45 CD4023 .45 
CD4002 .45 CD4024 1.60 
CD4007 1.00 CD4025 .45 
CD4008 3.25 CD4027 1.00 
CD4009 .75 CD4030 1.00 
CD4010 .75 74C20 .65 
CD4011 .45 74C42 2.00 
CD4012 .45 74C157 2.50 
CD4013 1.00 74C161 3.00 
CD4015 3.00 74C195 2.00 

TRANSISTOR 
SPECIAL 

2N3568- HEP736 
1092 PLASTIC 
NPN 300MW 
60V 40 -1208 
EACH $.15 
TEN 1.00 
100 9.00 
1000 80.00 

NEW -TELEDYNE 
MARKED T351,8 

POTTER 
BRUMFIELD 
Type KHP Relay 
4 PDT 3A Contacts 

24 VDC (650 coil) $1.50 EA. 

120 VAC (10.5 MA coil) $1.75 EA. 

TTL DIP 
7400 .20 

74H00 .25 

7401 .20 

74H01 .25 

7402 .25 

7403 .25 

7404 .25 

74H04 .30 

7405 .30 

7406 .40 

7408 .30 

7400 .20 

7410 .20 

7413 .75 

7417 .40 

7420 .20 

74L20 .30 

74H20 .30 

74H22 .30 

7430 .20 

74H30 .30 

74L30 .30 

7440 .20 

74H40 .30 

7442 1.00 
7447 1.50 
7450 .20 

74H50 .30 

7451 .20 
74H51 .25 

7453 .20 
7454 .20 

74L54 .25 

74L55 .25 

7460 .16 

74L71 .25 

7472 .40 

74L72 .60 

7473 .35 

74L73 .75 

7474 .45 

74H74 .75 

7475 .80 

7476 .55 

74L78 .70 

7480 .50 

7483 .70 

7489 3.00 

7490 1.00 
7492 .65 

7493 1.00 
7495 .65 

74L95 1.00 

74107 .50 

74145 1.25 
74180 1.00 
74193 1.50 
74195 .80 

SEND FOR 
FREE FLYER! 

C.O.D. PHONE ORDERS 
ACCEPTED --$10 MINIMUM 

All IC's new and fully tested, leads plated 
with gold or solder. Orders for $5.00 or more 
are shipped prepaid, smaller orders --add 55ç. 

California residents add Sales Tax IC's 
shipped within 24 hours. 

gragYLOn 
ELECTROrIICS 

BOX 41727 
SACRAMENTO, CA 
95841 . . 

916 334 2161 

Circle 88 on reader service card 

TRIPLE REGULATOR 

a - 
... 

11 

- - 

53 

? 'n 
` 9 

1. 

r e 

STOCK NO.R9013 Triple voltage regulator, 

BOARD 

This board has 3 
regulators, +12. 
volts @ 200 ma., 
and a tracking 
regulator,0 to 5 
volts @ 500 ma. 

Regulation is 0.5% 
for all regulators. 
We supply circuit 
diagram and data 
sheet 

5 %"x3''4" 
$5.95. ea. 2/10.00 

SOPHISTICATED PARTS BOARD 

This board is loaded - t 
with exotic parts. 6 Là;', \ fig 
741 op amps., 4 dip- ¡" ' J 
ped tantalum caps., " "_ ° . - 
multi turn trimpot, , .'. .' ¡ 

, i " -- 
20 transistors, including ,..' ''` " 'I: '" f 
complimentary 2N3904. I 
&2N3906, plus about "e ..-:.T T 

100 % watt resistors, t 
diodes and zeners. V. - 

STOCK NO.R9327 Sophisticated parts board $2.00 ea. 3/5.00 
POWER TRANSFORMERS 

90V @ 2A.ct., 6.3V@ 1.5A 81$lb. Stk. R9315 9.95 2/19.00 
70V @ 1.5A ct., 6V @ .5A 5Ylb. Stk.R9314 6.50 2/12.00 
36V @ 1A.ct., 6.3V @ .2A 3Lb. Stk.R9313 3.50 2/6.00 

Enclose sufficient postage. Excess will 
for our new catalog 14. 64 pages of electronic 

e DELTA ELECTRONICS 

be refunded. Send 
bargains. 

CO. 
-4705 Phone (617) 388 

Circle 89 on reader service card 

LIQUID CRYSTAL 

CALCULATOR 

$1 0.00 
Rejects and require repairs 
but most easily repaired. Desk 
top models. We furnish 32 
page instruction and trouble 
shooting. 8 digit 4 function. 
Two models available. 
AC model #SP102A 

$10 each; 3 for $26.50 
Btry. model #SP102B 

$11 each; 3 for $30.00 

I_ 1 I I I_ I I I I_ I I I I_ I /I I 1 1_ I 1 I I I I III_ IIII_ IIII1111_ 11_ IIII_ II I 7 

PANAPLEX 12 DIGIT DISPLAY 
12 digit neon (180 volts) display. Genuine Burroughs Panaplex II cold cathode 
gas discharge 7 segments. Unused and we include the special socket. Measures 
35 /e x 7/8 (pic shown is full size). Data sheet included. Good for clocks, timers, 
counters, any type of digital readout use. Readability at 15 feet. 

#PANAPLEX $6.00 

HI- VOLTAGE (NEON) DRIVER PACKAGE 
Package of 3 IC units for interfacing of high 
voltage neon type displays with low voltage cal- 
culator chips. This set of three IC's consists of 
Cathode Driver IC, Anode Driver IC, and Level 
Shifter IC. We include data for use. Good with 
Panaplex displays, Sperry displays, Anaplex dis- 
plays, etc. From what we can see, no one seems 
to have them and this is the first time offered at surplus prices. They are first 
line devices, surplus due to a manufacturer of keyboard displays going out 
of business. #DION $6.00 

MOS ASCII ENCODER CHIP 
With all the interest in keyboard encoders, TV readouts, etc. this single chip 
ASCII encoder should be welcome news. And the price... unbelievable at $9.95. 
40 pin DIP, made by MOS Technology. Data sheets enclosed with each order. 

#SP -105 $9.95; 3 for $25 
Please add shipping cost on above. 

SURPLUS ELECTRONIC MATERIAL 

P.O. Box 62 
19 ALLERTON ST., E. LYNN, MASS. 01904 

Circle 90 on reader service card 
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LISTEN TO 

Speceodvz 

4Channel Sound! 
Latest High -Quality 

Quadraphonic 
Performance 

with the 
Vista SQ -3 Decoder 

EXCLUSIVE CBS 
LICENSED CIRCUITY, 

SUPERB RESPONSE AND 
CHANNEL SEPARATION 

FULL LOGIC, 
WAVE MATCHING AND 

VARIABLE BLEND 

KIT SQ -3 

$5500 

ALL NECESSARY 
PARTS EXCEPT 

CASE AND 
+20V 75mA 

POWER SUPPLY 
Shipped prepaid in USA NY State add Tax 

$2.00 additional for CANADA 

PHOTOLUME CORPORATION 
118 East 28th STREET, New York, N.Y. 10016 

Circle 91 on reader service card 

SEVERAL hundred tubes, receiving & misc. 
types, new and used. Write CHRIS HAYES, 
Box 650, St. Michaels, AZ 86511 

SURPRISE! Build inexpensively, the most 
unusual test instruments, futuristic gadgets 
using numerical readouts! Catalogue free! 
GBS, Box 100B, Greenbank, WV 24944 

NEW Canadian Magazine, "Electronics 
Workshop ", $5.00 yearly, sample $1.00. 
ETHCO, Box 741 "A ", Montreal 

i,-aP. j 4 . 

471 

litek Inc. 2143 -1 Wyandotte St Mt View CA 94043 

l'i pencells per this TTL 
Nodule. Produces 2 patterns 
to antenna (RF) & guar. lyr. 
Delivery from stock Postpaid 
model 43A Module sham 29.95 
Model 42 Kit of above 24.95 
Model 44 In cabinet 39.95 

TV Dot C.H. Generator 

BUILD YOUR OWN TV CAMERA! 
-Ideal los' home & business - 
_ yy 

BOX 453-RE 

THE ECONOMICAL ANSWER TO HOME MON- 
ITORING OF NURSERIES, ENTRANCES, 
DRIVEWAYS BUSINESS and INDUSTRIAL 
SURVEILLANCE...ITV...A MATEUR TV PLUS 
HUNDREDS OF OTHER APPLICATIONS. 
MODEL KT -IA, SERIES O - KIT FORM 5185: 
ASSEMOLED 5275. SOLID- STATE. WORKS ON 

ANY TV SET, OPTIONAL SOUND KIT 528.95. 

PHONE or WRITE for catalog. Dial 902.987 -3111 

ATV Research DAKOTA CITY, NE 68731 

DIGITAL /analog multimeters, logic probes - 
guaranteed lowest prices. Free catalog. 
ELECTRO INDUSTRIES, 4201 Irving Park, 
Chicago, IL 60641 

FREE giant bargain electronic catalog listing 
thousands of components, tubes, transistors, 
IC's, kits, test equipment. EDLIE'S 2700 -RB 
Hempstead Tpke., Levittown, NY 11756 

DIGITAL electronics! Complete schematics, 
parts lists, theories -Discrete Component 
Digital Clock, $3.00. Increase technical com- 
petence, hobby skills -Complete course in 
Digital Electronics is highly effective, $10.00. 
Free literature. DYNASIGN, Box 60R2, Way- 
land, MA 01778 

JUNE SPECIALS 
Japanese Transislors 

ALL TRANSISTORS ORIGINAL FACTORY MADE 
2SA12 $ .50 2SB187 $ .55 2SC732 $ .70 
2SA15 .55 2SB303 .55 2SC733 .70 
2SA102 .60 *2SB324 .80 250734 .70 
2SA221 .50 5258337 1.95 2SC735 .65 
2SA234 .70 2SB367 1.55 2SC799 4.50 
2SA341 .90 2SB370 1.00 *2SC828 .70 
2SA342 .95 2SB400 .65 2SC8287 .75 
2SA350 .70 *2SB405 .90 *2SC829 .70 
2SA435 1.05 *258415 .95 2SC830 1.80 
2SA440A .80 2SB439 .85 2SC859 .60 
2SA545 1.05 2S8463 1.60 2SC945 .50 
2SA546 2.95 2SB473 1.60 2SC959 1.75 
2SA564A .70 *2SB474 1.60 2SC96C 2.05 
2SA606 2.15 2S8475 .65 2sC1000 .75 

2SA607 2.20 2S8481 1.85 *2SC1030 3.05 
*2SA634 1.35 *258492 1.15 2SC1OE0 1.65 

2SA636 1.75 2SC281 .70 2SC10E1 1.65 
2SA640 .65 2SC367 1.10 2SC1096 1.10 
2SA641 .60 2SC369 1.05 2SC1098 1.10 

*2SA643 .85 2SC371 .65 2SC1173 1.20 
2SA670 1.75 2SC372 .65 *2SC1226A 1.25 
2SA671 1.75 2SC373 .65 2SC123 7 1.85 

*2SA683 .80 2SC374 .65 2SC13(6 5.50 
*2SA699A 1.40 2SC381 .65 2SC13(7 6.50 
2SB22 .60 2SC394 .70 2SC1318 .75 
2SB54 .60 2SC454 .65 25C1337 6.50 
2SB56 .60 *2SC458 .60 *2SC1323 .70 
25873 .65 *2SC460 .60 2SC131 .70 
2SB75 .65 250461 .70 2SD24 1.70 
2S877 .65 2SC491 2.25 *2SD72 .95 
258156 .80 2SC535 .80 2SD77 1.00 
2SB171 .50 *25C536 .60 2S017n 1.75 
2SB172 .50 2SC537 .60 2SD181i .70 
258173 .50 2SC644 .60 2SD218 4.15 
2SB175 .50 2SC693 .70 2SD23-: 1.50 
2SB178 .90 2SC694 .65 2SD23 i 1.25 
256185 .55 *2SC710 .60 *2SD26 .75 
2SB186 .55 *2SC711 .60 2SK19 1.95 

Transistor K t TR24 $22.10 
Kit Contains 24 *Mark Transistors. You Si ce 10%. 

ALL TRANSISTORS 100% TESTED. ORDERS LESS THAN 
$5.00 ADD 40c; $5.01 to $10.00 ADD 50c -- OTHERS 
POSTPAID. CALIF. RESIDENTS PLEASE ADD SA .ES TAX. 

Write for Free Catalog -Over 500 Types ivailable 
SEND ORDER AND MAKE CHECK OR MONEY O13ER TO 

West Pacific Electronics 
P.O. BOX 25837 

W. LOS ANGELES, CALIF. 90025 a> 
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JUNE INVENTORY SPECIAL! 

Replacement 
Semiconductors 

MOTOROLA 

HEP No. 

1 .89 
2 1.25 
3 1.25 
50 .79 
51 1.29 

52 
53 
54 
55 
56 

57 
75 
76 
101 
102 

103 
104 
105 
134 
151 

156 
160 
165 
166 
170 

176 
177 
178 
231 
232 

.95 
1.15 
1.08 
1.20 
1.44 

1.20 
2.95 
4.95 

.95 
1.20 

1.20 
1.20 
1.20 
.26 

1.90 

HEP No. 

233 
234 
235 
236 
237 

238 
239 
244 
248 
250 

253 
553 
554 
556 
558 

570 
571 
600 
601 
602 

.41 603 

.75 604 
62 605 

.60 606 

.82 607 

2.05 
2.25 
3.05 
1.99 
2.34 

608 
609 
610 
611 
623 

4.20 
3.25 
4.50 
5.70 
9.75 

4.70 
6.50 
2.15 
6.49 
.79 

1.20 
4.10 
2.70 
3.87 
4.39 

2.10 
2.10 
1.11 
1.11 
1.84 

1.84 
1.84 
1.84 
1.84 
1.84 

1.84 
2.49 
2.49 
2.49 
2.20 

GENERAL 
ELECTRIC 

G.E. No 

1 

2 
3 
4 
5 

6 
7 
8 
9 
10 

11 

12 
13MP 
14 
15MP 

16 
17 
18 
19 
20 

21 
22 
23 
24MP 
25 

26 
27 
28 
29 
30 

1.20 
1.02 
1.78 
2.94 
1.68 

1.83 
1.77 
1.29 
1.26 
1.20 

1.53 
2.34 
3.56 
3.51 
7.02 

3.15 
1.42 
1.46 
3.06 
1.10 

1.12 
1.03 
2.52 
5.04 
7.50 

3.10 
2.18 
2.15 
2.40 
2.20 

31MP 4.40 
32 2.79 
35 7.95 
36 10.75 
37 8.10 

38 
50 
51 
52 
53 

12.00 
1.29 
1.14 
1.02 
1.02 

G E. No. 

54 
55 
56 
57 
58 

59 
60 
61 
62 
63 

64 
66 
67 
69 
72 

73 
74 
75 

3.00 
3.05 
4.25 
1.95 
2.20 

1.26 
1.20 
1.32 

.81 
1.80 

.96 
2.49 
1.80 
2.76 
4.15 

11.00 
8.10 
7.20 

International 
Rectifier 

CDO5F 
CDO7F 
CDO9F 
CY-1 F 
CV-2F 

E-075L-C 
E-150L-C 
E-150L-F 
E-500L-F 
EX39-X 

EX42-X 
EX46-X 
EX62-X 
EX76-X 
EX85B-X 

EX89-X 
EX215-X 
EX499-X 
TR23-C 
TR3O-C 

TR53-C 
TR57-C 

.80 

.90 
1.00 
2.55 
3.J5 

.81 
1.00 
1.00 
1.61 
5.34 

3.33 
6.15 
3.33 
.54 

1.65 

1.62 
5.85 
.84 

2.90 
1.80 

1.05 
2.75 

TR59-C 3.35 
TR65-C 4.00 
TR67-C 11.30 

Z1012-C .50 
Z1106-C .85 
Z1306-C 2.05 
Z1312-C 2.05 
Z1314-C 2.05 

Z1318-C 
Z1322-C 
21328-C 
Z1334-C 
Z3305-C 

Z3314-C 
Z3320-C 
Z3325-C 

RCA 

SK3003 
SK3004 
SK3005 
SK3006 
SK3007 

SK3008 
SK3009 
SK3010 
SK3012 
SK3015 

SK3019 
SK3020 
SK3021 
SK3025 
SK3026 

SK3027 
SK3050 
SK3052 
SK3053 
SK3067 

SK3078 
SK3079 
SK3082 
SK3083 
SK3084 

2.05 
2.05 
2.05 
2.05 
3.50 

3.50 
3.50 
3.50 

99 
1.14 
1 17 
1.41 
1.26 

1.23 
2.34 
1.26 
2.88 
6.30 

1.47 
1.32 
1.95 
2.70 
1.80 

3.15 
3.78 
2.35 
4.68 
3.15 

7.00 
4.95 
2.34 
2.52 
2.88 

TRANSISTOR SPECIALS 
Power Units Similar to Jedec Nos. 

Hardware Included. 

OEM SPECIALS 
METAL EPDXY MITAL EPDXY 

251718 27 15 2N2222A 35 22 
251918 .55 25 2512369 13 13 

2N441 To-36 2 1 00 2N930 25 18 2N2484 '5 35 
2N458A To-3 49 00 2N1420 25 15 2N2904 50 .20 
2N538 MI-36 3'100 2N1613 .65 30 2512905 30 20 
2N1015 Mt-1 1 00 

2N1711 65 30 2N2905A 35 35 
2N1725 To-61 2 1 50 2N2218 50 22 2N2906 40 20 
2N2288 To-3 2 1.00 2N2219 50 22 2N2907 40 20 
2N3054 To-66 51.00 2N2219A 75 .30 2193053 20 16 

2N3055 To-3 4 1 00 2N2221 25 17 2N3251 75 35 
265002 
2N5296 T1531 

To-59 32.00 
To-220 7 1 00 2N2222 23 17 2514036 5 35 

Motorola MK -20 Power Transistor Mounting Kit .75 

Integrated Circuits 
UA703C 
CA3066 
CA3068 
MC1305 
Replacement for Zenith 
221 -36.221- 37.221 -39 

40 
4 00 
6 50 

1 50 

3 50 

World's Smallest Transistor! Now Available! Lime,cl Time Only! 

Case Site 04 K 04 x 03 in PNP 3 0: NPN 3 00 

Transistor Grab Bag - Germanium and Silicon small sus and power 
transistors 95 °° yield 301.00 

Prime 10 watt Zeners, anode and cathode case. 
up to 180 volts. Do 4. 1.75 

CITIZEN BAND APPLICATION 

NPR Silicon 27 MN Band 
RI Power Transistors 

2SC781 3.25 
2SC799 4 75 

2SC1307 6 75 

2SC517 4.75 
MRF8004 3.00 
2SC1678 5 75 

2SC1679 5 75 

2SC1449 3 50 
2SC773 65 

Experimenter- 
Hobbyist Parts 

GE-X1 2.60 GE-X11 1.80 
GE-X2A 2.80 GE-X12 4.50 
GE-X3 4.00 GE-X13 1.60 
GE-X4 1.60 GE-X14 1.15 
GE-X5 2.30 GE-X15 5.50 
GE-X6 1.40 GE-X16 3.45 
GE-X8 .70 GE-X17 1.20 
GE-X9 .70 GE-X18 1.50 
GE-X10 1.35 GE-X19 1.10 

POWER TRANSISTORS 
High Voltage TV Transistors 

00 
75 
80 
50 
75 

8U204 1300v 4 

BU205 1500v 4 

8U206 1700v 5 

BU207 1300v 5 

BU208 1500v 6 

611209 1700v 8 

2SC1170 1100v 4 

2SC1172B 1100v 4 

2SC1308 1100v 5 

2SD380 1100v 6 

SILICON UNIJUNCTIONS 

282646 To -18 50 
2N2647 To -18 65 
2N6027 PUT To -92 55 
286028 PUT To -92 75 

281671 To -5 1 00 
05E37 To -18 4100 

BRIDGES 
PRV 2 AMP PRV 2 AMP 

20% off on Replacement orders of 25.00 or more. Above is partial list of current stock 
available at drastic reductions. Send for complete list! 

ALL PARTS GUARANTEED AND TESTED ON PREMISES. 
WRITE FOR FREE CATALOG AND LG. QUANTITY DISCOUNTS. 

200 95 600 1 25 
400 1 10 1000 1 75 

25 
00 
50 
00 
00 

RECTIFIERS 
11 100 

184001 
184002 
1N4003 
1514004 
1N4005 

30 7.00 
1 10 8.00 

10 9.00 
TO 10.00 

1 30 11.00 

1N4006 I 40 12.00 
1N4007 I 50 13.00 

12 L -e Cords 
lea. 

CMO; 
SS4001AE 55 S:4025AE 
SS4002AE 65 S; 027AE 
SS4011AE 55 S?=028AE 
SS4012AE 55 St030AE 
SS4013AE 1 30 33-1049AE 
SS4015AE 3 00 5:-1050AE 
SS4023AE 55 

55 
t 35 
2 80 

65 
1 35 
1 35 

CHECK OR MO8(Y ORDER. 
NO CODS INCLJOE 10 FOR 

POSTAGE AND HANDLING 
MINIMUM ORO 9 5 00 

®New- ZC,i'1F Flerfrnhírs 
P.O. BOX 1738 A 

BLOOMFIELD. N.J. 07003 201-762-902C' 

Circle 93 on re ¡der .service cual 
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nn BOX 2355 
(11ER c OAKLAND 

AIRPORT, 
CICLE THE CA 94614 BINGO CARD NUMBER 

BELOW AND WE'LL SEND* 
YOU THE STORY ON OUR * CMOS, TTL, LINEARS, 
LEDS, KITS, COMPON- * 
ENTS, MINICOMPUTER 2K 

STUFF, POWER SUPPLY 'l[ 
KITS, AND MORE. OUR 
FLYER TELLS ALL 
SEND FOR IT! BE SUR- * 

PRISED. 
* 

* * * * * * * * * ** 
HOBBYWRAP* 
TOOL $41.95* 
aat-e 

__ * 

broaVa 
ao,!.95[throughk 

00) 

s' MS ® 
1 

-i7lr]KOn 11 

I!J 9 x 
-47 T©E1 * ) Tir-flaa rigFo WHY SOLDER ?NOW * 

YOU CAN AFFORD TO* 
WIRE WRAP. CORDLESS* 
FOR EASY HANDLING. * 
COMES W/ CHARGER, * 8 DIGIT -F VE 
NICADS,BIT, INSTRUC. * FUNCTION (+ * * * * * * * * * * *A -X_ %) PLUS 

FoSHm *L MEMORY, 

95h90 FLOATING PT, 

CONSTANT, 

13.50 * G 
LOW BATTERY 

brand new! u INDICATOR, 
TIMED DIS- 

250 MHZ * * L PLAY TURNOF 

PRESCALER A (PRESS 
"D" TO 

RECALL). i 
* * * **** * * ** TK CLUDES PARTS, 

TERMS. ITEMS IN THIS AD * INISTRUCTIONS, 

SHIPPED PPD US. CAL RES NC CASE. ALKA 

ADD TAX. CALL (415) 357- LINE BATTERIES 

7007 FOR MASTERCHARGE OR 4, FOR CALCULATOR 

BANKAMERICARD. SORRY, ND N R T AVAILABLE AT 6/ 
COD ORDERS ACCEPTED. * $2.75 POSTPAID. 

" 
** 

*SAVE MORE COMPUTER BASIC PARTS KIT 
"8 - 2101 MEMORIES AND 1 - 8008 * * ** *'565.00! 

8BIT nnn 
CPU READ 

ABOUT 

NOV VAI1 

CAN AF- 
FORD TO EX- 

PERIMENT 

WITH IT! $27.95 
** * * * * * * * * * * * 

STATICTHIS POPULAR CHIP REQUIRES EA +5 

RAM VOLT SUPPLY ONLY AND IS FAST... 

2102 $5.50 
g FOR $39.50 

* * * * * ****** * ** 
5203 REPROGRAM - 
VERSATILE - 4 X MABLE ROM 
512 OR 8 X 256 BIT 

ORGANIZATION. IDEAL 
FOR USE WITH 8 BIT 
PROCESSORS. ERASEABLE 
AND PROGRAMMABLE. 

Circle 94 on reader service card 

$14.50 

MEMORY SYSTEM $125.00 
1024 core memory system, 1024 words memory, 
8, 9, or 10 bits /word. Random access, with all 
logic, register, timing, control, core select 
and sense functions in one package. New, 
with 60 page booklet includes schematics, 
Measures only 9x4x1 inches. Good start for 
mini -computer. 

TONE GEN. BOARD 
3 Octave tone gen. board from Magnus Organ. 
Unused with instructions & amp. $9.95 2 for $18. 

PIANO KEYBOARD $9.95 
For use with above organ or synthesizer, etc. 

MULTI -USE XFMR $8.95 
Output 18 V @ 6 amp; 17 V @ 6 amps; 10 V 

@ 10 amp. Brand new. $8.95 ea., 2 for $15; 
10 for $50. 

BELLTONE PAGER 
Made for Bell System. Clip -on 
belt or pocket pager- receiver. 
Used condition, complete 
radio receiver on freq. of 35 
Mhz with reed -decoder tone 
alert. An interesting & useful 
experimenters gadget. Limited 
quantity. 
#SP -125 $5.00 each 6/$25 

Please add shipping cost on above. 

FREE catalog 

SURPLUS 
ELECTRONIC 

P.O. Box 62 MATERIAL 
19 ALLERTON STREET 
E. LYNN MASS. 01904 

Circle 95 on reader service card 

fig TTL 451W 
7400 17 7491' 1.00 
7401 .23 7492 .95 
7402 .23 7493 .95 
7403 .I7 7494 .97 
7404 .25 7495 .95 

7405 .24 7496 .95 
7406 .50 74100 1.50 
7407 .50 74107 .47 
1408 .25 74121 .55 
7409 .25 74122 .47 
7410' .17 74123 1.05 
7411 .30 74125 .60 
7412 .40 74126 .80 
7413' .75 74141 1.15 
7416 .45 74145 1.15 
7417 45 74147 2.95 
7418 .25 74148 2.95 
7420 .23 74150 1.10 
7421 .27 75151 1.20 
7423 .32 74153 1.50 
7425 .27 74154 1.25 
7426 .31 74155 1.30 
7427 .32 74156 1.30 
7429 .40 74157 1.55 
7430 .33 74160 1.65 
7432 .26 74161 1.65 
7437 .45 74163 2.50 
7438 .50 74164 1.65 
7439 .50 74165 1.65 
7440 .23 74166 1.75 
7441 1.10 74170 3.00 
7442 1.05 74173 1.75 
7443 1.10 74174 165 
7444 1.15 74175 1.85 
7445 1.10 74176 .85 
7446 1.25 74177 .85 
7447' .89 74780' 1.00 
7448 1.25 74181 175 
7450 .25 74782 1.00 
7451 .17 74184 2.30 
7453 .27 74185 2.30 
7454 .40 74187 7.00 
7459 .25 74190 1.50 
7460 .25 74191 1.50 
7470 .45 74192' 1.25 
7472 .41 74193' 1.25 
7473' .39 74794 1.50 
7474 .47 74195 1.05 
7475' .75 74196 1.25 
7476' .40 74197 105 
7480 .50 74198 2.25 
7482 1.75 74199 2.75 
7483 1.15 74200 7.00 
7485' 1.10 74250 5.00 
7486 .47 74251 2.50 
7488 4.00 74284 5.00 
7489' 2.25 74285 5.00 
7490' .69 

20% Discount for 100 pos. Combined 
7400', 

8000 Series 8230 2.59 
8091 .59 8263 7.00 
8092 59 8267 4.00 
8095 1.39 8280 .75 
8121 .89 8281 .85 
8123 1.59 8288 1.15 
8130 2.19 8812 1.10 
8200 2.59 8826 3.00 
8210 3.49 8830 2.59 
8214 1.69 8831 2.59 
8220 1.69 8864 2.00 
8223' 100 8880 1.33 

CMOS 
C04000 S .48 
004001 .48 
CD4002 .48 
C04006 3.75 
054007 .55 
C04009 89 
004010 .69 
054011 .48 
C04012 .48 
C04013 1.00 
CD4016 1.00 
CD4077 2.65 
C04019 1.15 
004020 1.50 
C54022 1.50 
CD4023 .48 
C04024 1.95 
004025 .48 
CD4027 1.15 
C04028 2.65 
C04029 3.95 
CD4030 1.00 
C04035 2.65 
CD4040 3.95 
C04042 2.15 
CD4044 2.75 
C04046 1.75 
C04047 2.75 
004049 1.00 
C04050 1.00 
C04051 3.95 
74C00 .39 
74002 .55 
74004 .75 
74C10 .65 
74020 .65 
74C42 2.15 
74C74 1.15 
74C90 3.00 
74C 107 1.50 
74C151 2.90 
740157 2.19 
74C160 3.25 
74C161 3.25 
74C163 3.25 
74C164 3.50 
74C173 2.90 
74C195 300 
80C97 1.50 
1701A Po PI 

29.95 ea. 

LW/POWER 
74100 .33 
74L02 .33 
74L03 .33 
74L04 .33 
74110 .33 
74L20 .33 
74L30 .33 
74142 1.69 
7402 .49 
74L73 .69 
74L74 .69 
74L78 .79 
74L85 1.25 
74L86 .69 
74L90 7.69 
74191 1.45 
74L93 1.69 
74L95 1.69 
74L164 2.79 
74L165 1.79 
74L192 2.25 
74093 2.25 

LM300H 
LM301H/N 
LM302H 
LM304H 
LM305H/N 
LM307H/N 
LM30BH/N 
LM309K 
LM310H/N 
LM311H/N 
LM318N 
LM319 
LM32OK' 
LM324 
LM339N 
LM340K 
LM340T 
LM370N 
LM373N 
I54380-8 
LM380N 
NE5317 
NE536T 
NE550N 
NE555N 
NE556N 
NE560 
NE561 
NE562 
NE565V 
LM565H 
NE566 
NE567V 
LM567H 
LM703H/N 
LM709H/N 
LM710H/N 
LM711H/N 
LM723H/N 
LM733H/N 

LINEAR 
5 69 LM739N 

.29' LM741H/N 

.69 LM747N 

.79 LM748N 
.89 LM13O3N 
.35 LM1304N 

1.05 LM1307N 
1.25' LM1310P 
1.19 LM I458N 
.95 LM1496N 

1.69 LM1556V 
1.19 CA3013 
1.50 CA3023 ll 
1.85 CA3035 
1.95 CA3039 
1.89 CA3046 ì 

1.75 CA3059 
1.05 CA3060 
2.05 CA3065N 
160 CA3080 
1.25' CA3083 
3.00 CA3086 
310 CA3089 

.79 CA3091 

.69' CA3123 
1.85 CA3600 
2.50 LM3900 
2.50 LM3905 
2.50 LM7805 
2.00 80388 
1.50' LM9601 
1.00' LM9602 
2.00' 75450 
1.50' 75451 

43 75452 
.29 75453 
.29 75491 
29 75492 
.55 75494 

1.75 75324N 

$1.29 
.31' 

.69 

.35 

.79 
1.00 

.79 
3.25' 
.69 
.99 

1.85 
1.70 
2.15 
2.25 
1.35 
1.15 
2.46 
2.80 

.75 

.85 
1.60 
.70 

3.25 
8.25 
1.85 
1.75 
.55 
.55' 

1.75 
3.95' 
.55 
75 
49 
39 
79 

.39 

.79 

.89 

.89 
1.75' 

1/4W 5% CARBON RESISTORS 

535 3095 100495 500.995 
.05 .04 .03 .0275 

All Std. Values- 5 Ea. Min. 
Add 5f per velue it sorting is required 

1995 UP 
.025 

Calculator Chips 
MM5311 54.95 
MM5312 495 
MM5313 4.95 
MM5314 4.95 
MM5316 6.95 

Clock Chips 
5001 $3.95 
5005 5.95 
5007 6.95 
5030 7.95 
7001 9.95 

WALL or T,V. DIGITAL CLOCK 

25' VIEWING DISTANCE 
Walnut Case 6" a 3" x 1,' 

Hr. & Min.'6" High 

Seconds3" High 
KIT . All Comp. & Case 

Wired & Assembled 115 Vac 

539.95 

944.95 

SWITCHES 
SLIDE SWITCHES 

09-DT Lacking 0.54 -0C 

PART NO. 18 10 -29 Hue 
223461061 B .39 .30 .27 

PB PUSHBUTTON SERIES - (SPOT) 

5 AMP RATINGS 
Momentary Action m 
Normally Open or Normally 
Closed. (For N C circuit 
terminals 2 & l; for N 0,2 
& 3; for N C and N 0, 1,2 53 P8-126 $2 35 $195 

SUB -MINATURE TOGGLE 
Pria 

Part No. 1 29 
SPOT ON NONE ON 3MT- 2.05 1.65 

123 

DPDT ON NONE ON .IMT 
223 

2.95 2.15 

50 PCS. RESISTOR ASSORTMENTS 51.75 per ASST. 
1/4 Watt 5% 100HM 120HM 15 OHM, 18 OHM- 22 OHM 
Asst 1 5 ea. 27 OHM. 33 OHM- 39 OHM- 47 OHM 56 OHM 

68 OHM- 82 OHM -100 OHM -120 OHM-150 OHM 
Ast. 2 5u.180 OHM -220 OHM-270 OHM330 OHM-390 OHM 

470 OHM.560 OHM-680 OHM 820 OHM- 14 
AIS. 3 5 0. 1.24 1.5K 1.8K 2.24 2.7K 

3.3K 3.94 4.74 5.6K 6.81( 
Asst.4 5ea. 8.2K 70K 12K 15K 18K 

22K 21K 334 39K 47K 
Asst 5 5 sa. 56K 68K 82K 100K 1204 

150K 1804 220K 2704 330K 
Ast. 6 5 ea. 390K 470K 5604 680K 820K 

1M 1.2M 1.5M ISM 2.2M 
Ast. 7 Sea. 2.7M 3.3M 3.9M 4.7M 5.6M 

I. C. SOCKETS 
SOL DERTAIL - LOW PROFILE (TIN) 

1.24 2549 1 -24 25-49 
8 pin $ .22 .20 24 pin S .68 .62 

14 pin .26 .23 28 pin .89 .81 
16 pin .29 .26 36 pin 1.10 .99 
18 pin .46 .41 40 pin 1.25 1.13 
22 pin .65 .59 

SOLOERTAIL STANDARD (TIN) 
134 2549 1 -24 2549 

14 pin $ .30 .28 28 pin S .99 .90 
76 pin .33 .31 36 pin 1.39 1.25 
18 pin .42 .39 40 pin 1.59 1.45 

24 pin .59 .54 
WIRE WRAP SOCKETS (GOLD) Level 3 

1-24 2549 1.24 2549 
10 pin $ .45 .41 24 pen $1.05 .95 
14 Pin .46 .42 28 pin 7.40 1.25 
16 pin .55 .50 36 pin 1.59 1.45 
18 pin .75 .68 40 pin 1.75 1.55 

LEOS 
MV 10 5/1 
MV 50 6/1 
MV 5024 5/1 

DISPLAYS 
MAN -I 1.95 
MAN -3 .95 
MAN4 1.95 
MAN -7 1.50 
DL33 1 

2.95 DL747 .50 

Satisfaction Guaranteed. $5.00 Min. Order. U.S. Funds. 
California Residents- Add 6% Sales Tax 
Write for FREE 1975 Catalog - Data Sheets .254 each 

P.O. BOX 822, BELMONT, CA. 94002 
PHONE ORDERS - (415) 592 -8097 

Circle 96 on reader service card 

*Special Requested Items* 
8008 Processor $49.95 8263 0 7.00 2524' 9 150 
1101 256 x I RAM 2.25 8261 4.00 2525 7.00 
2102 1024 RAM 6.95 2513' 11.00 2529' 4.00 
AY5.1013 DART 9.95 2518 7.00 4024P 2.25 
PC4194 TK 5.95 2519 4.00 58797 3.00 

(2ena) DIODES (Rectifier 
TYPE VOLTS W PRICE TYPE VOLTS W PRICE 
N746 3.3 400m 4 /1.00 54003 200 PIV 1 AMP .10 
N752 5.6 400m 4/1.00 54004 400 PIV 1 AMP .10 
N753 6.2 400.. 4/1.00 N3600 50 200m 6 /1.00 
N754 6.8 400m 4/1.00 54148 75 10m 15 /1.00 
N5232 5.6 500m .28 N4154 35 10m 12/1.00 
N5234 6.2 500m .28 N4734 5.6 Iw .28 
N5235 6.8 500m .28 14735 6.2 1w .28 
N5236 7.5 500m .28 N4736 6.8 1w .28 
5456 25 40m 6/1.00 N4738 8.2 1w .28 
5458 150 7m 6 /1.00 51183 50 PIV 35 AMP 1.60 
N485A 180 10m 5/1.00 N1164 100 PIV 35 AMP 1.70 
54001 50PIV I AMP .09 51186 200 PIV 35 AMP 1.80 
54002 100 PIV 1 AMP 10 N1188 400 PIV 35 AMP 3.00 

TRANSISTORS 
MPS.A05 5/S1 253905 4/$1 
25918 25 2N2906A 4/$1 253906 4/$1 
2522194 1 3/$1 2529074 

I 5/$1 P54249 4/01 
2N2221 1 4/$1 2N3053 2 /5I PN4250 4/$1 
2522224 ¡ 5/$1 253055 e .95 254409 I 5/01 
252369 5 /51 2537254 n l 

2/51 255129 I` .19 
2523694 4 /S1 253903 5/$1 255139 .19 
252484 4/$1 253904 4/$1 C106431.SCR 2 /$1 

CAPACITOR CORNER 
50 VOLT CERAMIC DISC CAPACITORS 

18 1049 51100 18 1049 51100 
l0pí .05 .04 .03 .001 15 .04 .035 
22 pf .05 .04 13 .0047 .05 .04 .035 
47 pf .05 .04 13 .01 .05 .04 .035 
IGO pi .05 14 13 .022 16 15 .04 
220 pf .05 .04 .03 .047 .06 .05 .04 
470 pf .05 .04 13 .1 .12 .09 .075 

100 VOLT MYLAR FILM CAPACITORS 
.001 .09 .07 .05 122 .10 18 .06 
.0022 .09 17 .05 .047 .12 .09 .07 
.0047 .09 .07 .05 .1 .15 .12 .10 
.01 .10 .08 .06 .22 .21 .18 .15 

+20% DIPPED TANTALUMS (SOLID) CAPACITORS 
.1 35V .28 .23 .17 1.5 35V .30 .26 .21 
.15 35V .28 .23 .17 2.2 25V .31 .27 .22 
.22 35V .28 .23 .17 3.3 25V .31 .27 .22 
.33 35V .28 .23 .17 4.7 25V .32 .28 .23 
.47 35V .28 .23 .17 6.8 25V .36 .31 .25 
.68 35V .28 .23 .17 10 25V .40 .35 .29 
1.0 35V .28 .23 .17 15 25V .63 .50 .40 

MINIATURE ALUMINUM ELECTROLYTIC CAPACITORS 
Axial Lud Radial Lud 

.47 50 .15 .13 .10 .47 25 .15 .13 .10 
I 50 .16 .14 .il .47 50 .16 .14 .11 
3.3 50 .15 .13 .10 1 16 .15 .13 .10 
4.7 25 .16 .14 .12 1 25 .16 .14 .11 

10 25 .15 .13 .10 1 50 .16 .14 .11 
10 50 .16 .14 .12 4.7 16 .15 .13 .10 
22 15 .17 .15 .12 4.7 25 .15 .13 .10 
22 50 .24 .20 .18 4.7 50 .16 .14 .11 

47 25 .19 .17 .15 10 16 .14 .12 .09 
47 50 .25 .21 .19 10 25 .15 .13 .10 
100 25 .24 .20 .18 10 50 .16 .14 .12 
100 50 .35 .30 .28 47 50 .24 .21 .19 
220 25 .32 .28 .25 100 16 .19 .15 .14 
220 50 .45 .41 .38 100 25 .24 .20 .18 
470 25 13 .29 .27 100 50 .35 .30 .28 

1000 16 .55 .50 .45 220 16 .23 .17 .16 
2200 16 .70 .62 .55 470 25 .31 .28 .26 
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ÌNTERN ATIONAL ELECTRONICS UNLIMITE 

E 

210% Off on orders over $25.00 
15% Off on orders over $100.00 

0 %Off on orders over $250.00 

r 
TTL 
7400 $ .19 7450 S .24 74151 5 .89 

7401 .19 7451 .27 74153 1.29 
7402 .19 7453 .27 74154 1.25 
7403 .19 7454 .29 74155 1.19 
7404 .22 7460 .19 74156 1.29 
7405 .22 7464 .39 74157 1.29 
7406 .39 7465 .39 74160 1.58 
7407 .39 7470 .49 74161 1.39 
7408 .25 7472 .36 74163 1.59 

7409 .25 7473 .39 74164 1.89 
7410 .19 7474 .39 74165 1.89 

7411 .29 7475 .40 74166 1.65 

7413 .49 7476 1.11 74170 2.95 

7415 .39 7483 1.11 74173 1.65 

7416 .39 7485 1.10 74174 1.80 
7417 .39 7486 .44 74175 1.85 

7420 .19 7489 2.75 74176 .85 

7422 .29 7490 .69 74177 .85 

7423 .32 7491 1.00 74180 1.00 

7425 .27 7492 .79 74181 3.65 

7426 .29 7493 .79 74182 .89 

7427 .32 7494 .89 74184 2.30 

7430 .22 7495 .89 74185 2.19 

7432 .26 7496 .89 74187 5.95 

7437 .39 74100 1.50 74190 1.50 
7438 .39 74105 .49 74191 1.50 

7440 .19 74107 .49 74192 1.25 

7441 1.09 74121 .47 74193 1.25 

7442 .89 74122 .47 74194 1.39 

7443 .89 74123 .99 74195 .99 

7444 .89 74125 .60 74196 1.25 

7445 .99 74126 .79 74197 .99 

7446 .99 74141 1.15 74198 2.19 

7447 .89 74145 1.15 74199 2.19 

7448 1.15 74150 .95 74200 7.95 

LOW POWER TTL 
74100 $ 25 74151 $ 25 74190 51.49 
74102 .25 74155 .33 74L91 1.45 

74103 .25 74171 .25 74193 1.69 
74L04 .25 741_72 .39 74195 1.69 
74106 .25 74L73 .49 74198 2.79 
74110 .25 74174 .49 741164 2.79 
74120 .33 74178 .79 74L165 2.79 
74130 .33 74185 1.25 
74142 1 49 74L86 .69 

HIGH SPEED TTL 
74H00 S .25 74H21 5 .25 74H55 5 .25 
74H01 .25 74H22 .25 74H60 .25 
74H04 .25 74H30 .25 74H61 .25 

74H08 .25 74H40 .25 74H62 .25 

74H10 .25 74H50 .25 74H72 .39 
74H11 .25 74H52 .25 74H74 .39 

74H20 .25 74H53 .25 74H76 .49 

8000 SERIES TTL 
0091 .59 8214 1.59 0811 .69 

8092 .59 8220 1.69 8812 1.10 
8095 1.39 8230 2.59 8822 2.59 
8121 .89 8520 1.29 8830 2.59 
8123 1.59 8551 1.65 8831 2.59 
8130 2.19 8552 2.49 8836 .29 
8200 2.59 8554 2.49 8880 1.33 
8210 3.49 8810 79 

9000 SERIES TTL 
9002 .39 9309 .89 9601 99 
9301 1.14 9312 .89 9602 .89 

Data sheets supplied on request 
Add $.50 ea. for items less than $1.00 

CMOS 
4000 AE Si .40 4019 AE 52.10 4066 AE $1.05 
4001 AE .40 4020 AE 2.20 4068 AE .40 
4002 AE .40 4021 AE 205 4069 AE .40 
4006 AE 1.75 4023 AE .40 4071 AE .40 
4007 AE .40 4024 AE 1.45 4072 AE .40 
4008 AE 2.45 4025 AE .40 4073 AE .40 

4009 AE .80 4027 AE 1.20 4075 AE .40 
4010 AE .80 4028 AE 1.75 4078 AE .40 
4011 AE .40 4030 AE .85 4081 AE .40 
4013 AE .80 4042 AS 1.90 4082 AF .40 

JUNE SPECIALS 
SPECIAL PURCHASE 
LED DISPLAY MAN 3M 
$.25 ea SI 00 it 81.50 

NINE DIGIT LED ARRAY 
FAIRCHILD 37 .2" DIGITS 
with clear magnifying lens $5.95 Se. 

NINE DIGIT SPERRY 
GAS DISCHARGE DISPLAY 
HI VOLTAGE $1.99 ea. 

8038 FUNCTION GENERATOR 
Voltage Controlled Oscillator Sine. Square, 
Triangular Output 16 Pin Dip $4.95 

POCKET CALCULATOR II I- 
5 function plus constant - 
addressable memory with 
individual recall -8 digit 
display plus overflow - 
battery saver - uses standard 
or rechargeable batteries - all 
necessary parts in ready to 
assemble form - instructions 
included. 3" x S /x" 524.95 
ASSEMBLED $:9.515 

2101 MEMORY 
1024 bit N -than. Static Ram 

5262 MEMORY 
2048 bit Ram 

55 !S5 

U t 

MEMORIES 
1101 256 bit RAM MOS 
1103 1024 bit RAM MOS 
2101 

5203 

5260 
5261 

5262 
7489 

132 

1024 bit static RAM 
2048 bit UV eras PROM 
1024 bit RAM 
1024 bit RAM 
2048 bit RAM 
64 bit ROM TTL 

Programmable ROM 
256 bit RAM iri -stare 

81.75 
3.95 
6.95 

19.95 
2.95 
2.95 
7.95 
275 

1 95 

rCALCULATOR & 
CLOCK CHIPS 
5íN11 12 DIG 4 toot t Pir dec 
5002 Same as 5001 exc btry pwr 
5005 12 DIG 4 tuna w /seem 
MM5725 8 DIG 4 fund chain & dec 
MM5736 18 pin 6 DIG 4 fund 
MM5738 8 DIG 5 fun» K & Mem 
MM5739 9 DIG 4 funct (btry surf 
MM5311 28 pin BCD 6 dig mux 
MM5312 24 pin 1 pps BCD 4 dig mux 
MM5313 28 pin 1 pps BCD 6 dig max 
MM5314 24 pin 6 dig mux 
MM5316 40 pin alarm 4 dig 

3.95 
4.95 
5.95 
2.25 
4.95 
5.95 
5.95 
4.95 
4.45 
4.95 
4.95 
5.95 

r LED's 
MV10B 
MV50 
MV5020 

ME4 
MAN1 
MAN2 
MAN4 
MANS 
MAN6 
MAN7 
MANS 
MAN64 
MAN66 
DL707 
MCT2 

Red TO 18 S .25 

Axial leads .20 
Jumbo Vis. Red (Red Dome) .25 

Jumbo Vis. Red (Clear Dome) .25 

Infra red diff. dome .60 

Red 7 seq..270" 
Red alpha num .31" 
Red 7 seq..190" 
Green 7 seq..270" 
.6" high solid seq. 
Red 7 seq..270" 
Yellow 7 seq..270" 
.4" high solid seq. 
.6" high spaced seq. 
Red 7 seq..3" 
Opto -iso transistor 

2.50 
4.95 
2.15 
2.95 
4.95 
1.35 
3.95 
3.50 
4.65 
2.15 

.69 

SHIFT REGISTERS 
MM 5013 1024 bit accuse. dynamic 
MM 5016 500/512 bit dynamic 
MM 5058 1024 bit static 
St. 5 -4025 Dual 64 bit static 

teDIP $1.95 
mDIP 1.75 
DIP 3.95 
DIP 1.50 

4014 AE 2.10 4049 AE .90 4528 AE 1.60 

4015 AE 2.10 4050 AE .90 4585 AE 2.40 

74C00 S .24 74C74 $1.15 74C162 3.25 
74CO2 .29 74C76 1.49 74C163 2.95 
74C04 .49 74C107 1.25 74C164 2.95 
74C08 .75 74C151 2.90 74C173 2.90 
74C10 .39 74C154 3.50 74C195 2.95 
74C20 .39 74C157 1.95 B0C95 1.50 
74C42 1.79 74C160 2.75 B0C97 1.25 
74C73 1.15 740161 3.25 

'LINEAR CIRCUITS 
300 Pos V Reg (super 723) 
301 Hi Perf Op Amp 
302 Volt follower 
304 Neg V Reg 
305 Pos V Reg 
307 Op AMP (super 741) 
308 Micro Pwr Op Amp 
309K 5V lA regulator 
310 V Follower Op Amp 
311 Hi perf V Comp 
319 Hi Speed Dual Comp 
320 Neg Reg 5.2, 12, 15 

322 Precision Timer 
324 Quad Op Amp 
339 Quad Comparator 
3407 Pos Volt Reg (5V -6V 

8V- 12V- 15V- 18V -24V) 
370 AGC /Squelch AMPL 
372 AF -IF Strip detector 
373 AM /FM /SSB Strip 
376 Pos. V. Reg 
377 2w Stereo amp 
380 2w Audio Amp 
380 -8 6w Audio Amp 
381 Lo Noise Dual preamp 
382 Lo Noise Dual preamp 
550 Prec V Reg 
555 Timer 
560 Phase Locked Loop 
562 Phase Locked Loop 
565 Phase Locked Loop 
566 Function Gen 
567 Tone Decoder 
709 Operational AMPL 
710 Hi Speed Volt Comp 
711 Dual Difference Compar 
723 V Reg 
739 Dual Hi Perf Op Amp 
741 Comp Op AMP 
747 Dual 741 Op Amp 
748 Freq Adj 741 

1304 FM Mulpx Stereo Dernod 
1307 FM Mulpx Stereo Demod 
1458 Dual Comp Op Amp 
1800 Stereo multiplexer 
LH2111 Dual LM 211 V Comp 
3065 TV -FM Sound System 
3075 FM Det -LMTR & 

Audio preamp 
3900 Quad Amplifier 
7524 Core Mem Sense AMPL 
7534 Core Mem Sense Amp 
8864 9 DIG Led Cath Drvr 
75451 Dual Perepheral Driver 
75452 Dual Peripheral Driver 
75453 (351) Dual Periph. Driver 
75491 Quad Seq Driver for LED 
75492 Hex Digit Driver 
MCT2 OPTO -I50 TRANS 

TO -5 
mDIP TOS' 
TO -5 
TO -5 
TO -5 
mDIP TO -5 
mDIP TO -5 
TO -3 
TO -5 mDIP 
mDIP TO -5 
DIP 
TO -3 
DIP 
DIP 
DIP 

TO -220 
TO -5 or DIP 
DIP 
DIP 
mDIP 
DIP 
DIP 
mDIP 
DIP 
DIP 
DIP 
mDIP 
DIP 
DIP 
DIP TO-5 
mDIP TO -5 
mDIP 
TO -5 or DIP 
DIP 
DIP 
DIP 
DIP 
mDIP TO -5 
DIP or T0-: 
mDIP 
DIP 
DIP 
mDIP 
DIP 
DIP 
DIP 

DIP 
DIP 
DIP 
DIP 
DIP 
mDIP 
mDIP 
mDIP 
DIP 
DIP 
rnDIP 

.79 

.32 

.59 

.89 

.79 

.29 

.99 

.19 

.05 

.29 

.25 

.15 

.89 

69 

75 

15 

79 
25 
59 

69 
29 
25 

69 
69 
.79 

99 
2.75 
2.75 

2.65 
2.50 
2.95 

.29 

.39 

.29 

.69 
1.19 

.35 

.79 
39 

1.19 
.82 
69 

2.75 
1.89 

.69 

.79 

.39 

.79 

.79 

2.50 
.39 

.39 

.39 

.79 

.89 

r DTL 
930 8 .17 

932 .17 
936 .17 

937 5 .17 

944 .17 

946 .17 

949 S .L 
%2 
963 1' 

PII 

IBANAICAßD 
F4rGyf4 

bFn' 

L . 
Shipment will be made via first class mail - postage paid in U.S., Canad: 
and Mexico -within three days from receipt of order. Minimum order 
$5.00. California residents add sales tax. 

INTERNATIONAL ELECTRONICS UNLIMITED 
P.O. BOX 1708 / MONTEREY, CA. 93940 US /, 

PHONE (408) 659 -3171 
all 
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C/MOS 

CD4000AE $ .29 CD4033AE $3.95 
4001AE .29 4035AE 1.85 
4002AE .29 4040AE 2.45 
4006AE 2.50 4041AE 1.90 
4007AE .29 4042AE 1.90 
4008AE 1.98 4043AE 1.50 
4009AE .59 4044AE 1.50 
4010AE .59 4049AE .79 
4011AE .29 4050AE .79 
4012AE .29 4051AE 2.98 
4013AE .69 4052AE 2.98 
4014AE 1.98 4053AE 2.98 
4015AE 1.98 4055AE 2.75 
4016AE .69 4056AE 2.50 
4017AE 1.75 4060AE 3.25 
4018AE 1.98 4066AE 1.75 
4019AE .69 4069AE .45 
4020AE 1.98 4071AE .45 
4021AE 1.98 4076AE 2.85 
4022AE 1.70 4081AE .45 
4023AE .29 4507AE 1.35 
4024AE 1.50 4510AE 2.95 
4025AE .34 4511AE 2.95 
4026AE 3.95 4512AE 3.25 
4027AE .85 4516AE 2.70 
4028AE 1.65 4518AE 3.10 
4029AE 2.90 4520AE 3.10 
4030AE .65 4528AE 2.50 

TTL 

SN7400 $ .16 SN7447 $ .99 SN74116 $1.98 SN74173 $1.45 
7401 .16 7448 .99 74118 1.35 74174 1.39 
7402 .16 7450 .16 74120 1.40 74175 1.30 
7403 .16 7451 .17 74121 .49 74176 1.20 
7404 .19 7453 .17 74122 .48 74177 1.20 
7405 .19 7454 .17 74123 .85 74178 1.98 
7406 .35 7460 .17 74125 .59 74179 1.98 
7407 .35 7470 .29 74126 .59 74180 .95 
7408 .19 7472 .29 74128 .95 74181 2.98 
7409 .19 7473 .36 74132 1.75 74182 .74 
7410 .16 7474 .36 74136 .75 74184 1.98 
7411 .25 7475 .59 74141 1.10 74185 1.98 
7412 .30 7476 .39 74142 3.98 74186 14.95 
7413 .59 7480 .52 74143 4.50 74188 5.90 
7414 1.65 7481 .99 74144 4.50 74190 1.40 
7416 .34 7482 .89 74145 1.05 74191 1.40 

7417 .34 7484 1.95 74147 2.50 74192 1.25 
7420 .16 7483A 1.25 74148 2.25 74193 1.25 
7421 .45 7485 1.25 74150 .98 74194 1.20 
7423 .29 7486 .37 74151 .75 74195 .85 
7425 .29 7489 2.45 74153 .90 74196 1.80 
7426 .25 7490 .59 74154 1.35 74197 .90 
7427 .29 7491 1.10 74155 .95 74198 1.75 
7428 .40 7492 .59 74156 .95 74199 1.75 
7430 .16 7493 .59 74157 .95 74251 1.40 
7432 .25 7494 .95 74159 3.98 74265 .95 

7433 .49 7495 .79 74160 1.35 74278 2.70 
7437 .34 7496 .79 74161 1.25 74279 .99 
7438 .34 74100 1.40 74162 1.35 74283 1.95 
7440 .16 74104 .44 74163 1.35 74284 6.98 
7442 .70 74105 .44 74164 1.50 74285 6.98 
7443 1.25 74107 .44 74165 1.50 74290 .95 
7444 1.25 74109 .75 74166 1.50 74293 .89 
7445 .89 74110 .55 74170 2.30 74298 2.25 
7446 1.15 74111 .75 74172 9.80 74948 1.75 

ALL NEW CURRENT PRODUCTION MATERIAL 
FROM THE MAJOR MANUFACTURERS 

LINEAR I.C.'s 
LM300H (metal can) 
LM301AH (metal can) 
LM304H (metal can) 
LM305H (metal can) 
LM307H (metal can) 
LM307 (mini dip) 
LM309H (metal can) 
LM309K (TO -3) 
LM310H (metal can) 
NE555V (mini dip) 
LM723CH (metal can) 
LM741CH (metal can) 
LM741 (mini dip) 
LM747CH (metal can) 
LM1458H (dual 741) 
LM3046N 

$ .75 

.55 

.85 

.85 

.29 

.29 
1.00 
1.45 
1.25 
.68 

.90 

.29 

.29 

.65 

.65 

.90 

PLASTIC 
TRANSISTORS 
2N3702 $ .17 2N3905 
2N3703 .17 2N3906 
2N3704 .17 2N4058 
2N3705 .17 2N4059 
2N3706 .17 2N4060 
2N3707 .17 2N4061 
2N3708 .17 2N4062 
2N3709 .17 2N4123 
2N3710 .17 2N4124 
2N3711 .17 2N4125 
2N3819 .29 2N4126 
2N3820 .35 2N5447 
2N3903 .15 2N5449 
2N3904 .15 TIS43 

$ .15 
.15 

.17 

.17 

.17 
.17 

.17 

.15 

.15 

.15 

.15 

.16 

.16 

.39 

SCR's 
C106131 $ .55 

C106D1 .85 

2N5060 .26 
2N5061 .28 
2N5062 .30 

2N5063 
2N5064 
TIC45 
TIC47 

$ .32 
.34 
.34 
.38 

PLASTIC POWER 
TRANSISTORS 
TIP29A $ .45 TIP41A $ .65 

TIP30A .49 TIP42A .75 
TIP31A .52 TIP2955 .89 
TIP32A .55 TIP3055 .85 

DTL 
DTL930N $ .29 

932N .29 
933N .29 
935N .39 
936N .35 
937N .35 

944N .29 

945N .45 

946N .29 

949N .29 

951N .99 

952N/SN158099N .58 
953N/SN158093N .58 
955N/SN158097N .58 
956N/SN158094N .58 

958N .29 
961N .29 
962N .29 

963N .29 

I.C. SOCKETS 
8 PIN DIL 

14 PIN DIL 
16 PIN DIL 
24 PIN DIL 

$ .19 

.23 

.27 

.68 

Active Electronic Sales Corp. 
P.O. BOX 1035 FRAMINGHAM, MASSACHUSETTS 01701 

Telephone Orders (617) 879 -0077 
ADD $1.00 TO COVER POSTAGE & HANDLING MINIMUM ORDER $10.00 
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LINEAR INTEGRATED CIRCUITS 
1 -24 25.99 100 

GENERAL PURPOSE AMPLIFIERS up 
SL201B GP amplifier 4,01 3.51 3.01 
SL201C GP amplifier 1,87 1,64 1.40 
MATCHED NPN TRANSISTORS 
SL301A Matched Per 2.72 2.46 1.40 
SL301B Matched pan 2.30 2.01 1.72 
SL303A Matched triplet 5.47 4.78 4.09 
SL303B Matched triplet 3.93 143 2.93 
SL305B Dual matched pairs 7.37 6.44 5.52 
SL312B Matched pair w /tail 2.85 2.56 2.27 
SL354B Matched quad 4.22 3.70 3.17 
SL36OC 2.5GHz matched pr. 10.93 9.56 8.18 
SL362C 2.5GHz low noise pr. 16.26 1420 12.14 
SL3045C Transistor array 2.77 2.43 2.09 
SL3145C 2.5GHz trans. array 14.78 12.94 11.09 
AUDIO CIRCUITS 
SL414A 3W audio amplifier 422 3.70 3.17 
SL415A 5W audio amplifier 5.49 4.81 412 
POWER CONTROL CIRCUITS 
SL440 Power control circuit 5.49 481 4.12 
TRANSISTOR ARRAYS 
SL3046 Five -transistor array 1.85 1.61 1.37 
LINEAR RF AMPLIFIERS 
SL501A RF amplifier 19.25 16.84 14.44 
SL501B RF amplifier 5.91 5.17 444 
SL502A PF amplifier 14.55 13.04 11.54 
SL502B RF amplifier 188 3.49 3.09 
SL503A RF amplifier 16.50 14.78 1107 
SL503B RF amplifier 412 3.70 3.27 
SL551A RF amplifier 18.82 16.87 14.92 
SL5518 RF amplifier 5.89 5.28 4.67 
SL552A RF amplifier 18.82 16.87 14.92 
SL5528 RF amplifier 5.89 5.28 4.67 
SL553A RF amplifier 21.09 18.90 16.71 
SL553B RF amplifier 6.28 5.62 496 
SL51 OC RF den.& video amp.25.34 22.18 19.00 
SL51 IC RF den.& video amp.25.34 22.18 19.00 
LIMITING WIDEBAND AMPLIFIERS 
SL521A Limiting RF amp. 27.72 2426 20.80 
SL521B Limiting RF amp. 17.58 15.58 13.57 
SL521C Limiting RF amp. 10,59 9.27 7.95 
SL571A Limiting RF amp. 37.80 33.08 28,35 
SL5718 Limiting RF amp. 23.39 20.46 17.53 
SL571C Limiting RF amp. 17.48 15.29 13.09 
SL525C W1debend amplifier 5,80 5.20 460 
SL530C Logarithmic amp. 17.58 15.58 13.57 
SL550C 200MHz wadebd amp 26.19 21.81 18.16 
SL1030C 200MHz widebd amp29.57 25.87 22.18 
RADIO COMMUNICATIONS CIRCUITS 
SL610C RF amplifier 407 3.56 3.06 
SL611C RF amplifier 4.07 3.56 3.06 
SL612C IF amplifier 407 156 3.06 
SL613C Limiting amp /den. 8.66 7,58 6.49 
SL620C VOGAD 6.15 5.39 462 
SL621C AGC generator 6.15 5.39 4.62 
SL622C AFamp /VOGAD 15.21 13 -31 11.41 

sidetone amplifier 

EXAR ICs 

PLESSEY SEMICONDUCTORS 
SL623C AM der.. AGC amp/ 11 19 9 79 8.40 

SSB demod. 
SL624C Muhimode del AF amp 5.70 5.00 4.28 
SL63OC AF amplifier 3.85 3.38 2.90 
SL640C Dbl. bal. modulator 7.55 6.60 5.65 
SL641C Receiver mixer 7.55 6.60 5.65 
SL645C Square law device 7.55 6.60 5.65 
SL65OB Mod. /phase loc. loop 1086 9.31 7.76 
SL650C Mod, /phase loc. loop 6.80 5.83 486 
SL651 B Mod. /phase loc. loop 12.06 10.34 8.62 
SL651C Mod. /phase loc. loop 7.56 6.84 5 -40 
OPERATIONAL AMPLIFIERS 
SL701B Op. amplifier 7.13 6.23 
SL701C Op. amplifier 3.56 312 
5L7028 Op. amplifier 7.13 6.23 
SL702C Op. amplifier 3.56 3.12 
SL717A Dual comparator 10.35 9.06 
SL717C Dual comparator 6.57 5.76 
SL751B Op. amplifier 8.37 7.50 
SL751C Op. amplifier 481 4.30 
TELECOMMUNICATIONS CIRCUIT 
SL1001A Linear mod /demod 3.22 2.83 
SL10018 Linear mod/demod. 3.22 2.83 
SL1020A Lin. anp remote DC 7.15 6.26 

control 
TELEVISION CIRCUITS 
SAA570 Limit. IF arnp /FM den 4.22 
SAA661 Limit. IF anp'FM det 4.73 
SAA700 Signal processor 10.14 
SBA550 Signal processor 10.14 
SBA750 Limit. IF anp /FM den 4.73 
SL432 Limit. IF arro/FMdet 4.73 
SL437C IF & AGC for 13.52 

PNP tuners 
SL437D IF & AGC for 13.52 

NPN tuners 
SL442 Switch mode power 9.24 7.92 6.60 

supply c rel 
SL450 Power sup. &SVn sep.11.09 9.50 7.92 
SL456A TV IF system 7.39 6.34 5.28 
SL456B TV IF system 7.39 6.34 5.28 
SL457A TV IF sy0em 7.39 6.34 5.28 
SL4578 TV IF system 7.39 6.34 5.28 
SL901 Color demodulator 10.14 10.14 7.92 
SL917 Color decoder 13.52 13.52 10.56 

DIGITAL INTEGRATED CIRCUITS 
Description 1 -24 25 -99100 up 

PROCESS CONTROL CIRCUITS 
SP520 Gray code counter 13.94 12.49 11.04 
SP521 Binary rate multip. 13.94 12.49 11.04 
SP522 Phase loc.drr & tom. 1394 12.49 11.04 

PECL II - SP1000 SERIES 
SP 10048 Dual 4 VP OR/NOR gate 1.71 1.48 1.25 
SP1005B Dual 4I/P OR/NOR gate 1.71 1.48 1.25 

4.22 
4.73 

10.14 
10.14 
4.73 
4.73 

13.52 

13.52 

SP 10068 1.48 1.25 
5:10076 1.48 1.25 
SP 10086 1.48 1.25 
SP10098 1.48 1.25 
SP10108 1.48 1.25 
SP10118 1.48 1.25 
SP1012B 1.48 1.25 
SP10236 2.40 2.00 
SP10396 5.20 4.33 
SP1204B 1.86 1.55 
SP12058 1.86 1 -55 
8:12066 1.86 1.55 

5,39 SP1207B 1.86 1 -55 
2,67 8:72088 1.86 1.55 
5.39 5:12098 1.86 1.55 
2 g7 

q_94 

5:12118 1.86 1.55 
7 75 8:72236 3.00 2.50 

SP 12398 6.51 5.42 
6.63 PECL III - SP1600 SERIES 
3.80 SP16608 Dual 4 I/P gate Hi -Z 15.00 12.00 10.00 

SP16628 Quad 2 I/P NOR gate 16.50 13.20 11.00 
2.43 Hi-2 
2.43 SP16648 Quart 2 I/P OR gate 16.50 13.20 11.00 
5.36 Hi -Z 

SP16708 Single D F/F Hi -Z 27.00 21.60 18.00 
SP8000 SERIES HIGH SPEED DIVIDERS MNOS NON -VOLATILE MEMORY ELEMENTS 
á:8600A :4 at 250MHz 25.20 21.60 18.00 NOM201C Single MNOS trans. 4.44 3.80 3.17 
SP86008 :4 at 250MHz 11.06 9.48 7.90 NOM2O2C MNOS transistor pr. 7.39 6.34 5,28 
SP8601A :4 at 150MHz 15.96 13.68 11.40 NOM204C Quad MNOS trans. 12.94 11.09 .1.24 
SP86018 :4 at 150MHz 10.08 8.64 7.20 NOM401C 8x8 MNC6 array 33.26 28.51 : 3.76 
SP8602A :2 at 500MHz 95.00 81.43 67.86 INTERFACE CIRCUITS 
SP86028 :2 at 500MHa 26.82 22.99 19.16 SP701A MOS analog snitch driv14.15 12.38 0.61 
SP8603A :2 at 400MHa 71.68 61.44 51.20 SP701 B MC6 analog switch drir.10.56 9.24 '.92 

Dual 4 I/P OR /NOR gate 1.71 
Triple 3 I/P NOR gate 1.71 
Triple 3 I/P NOR gate 1.71 
Triple 3 I/P NOR gate 1.71 
Quad 2 I/P NOR gate 1.71 
Quad 2 I/P NOR gate 1.71 
Quad 2 I/P NOR gate 1.71 
Dual 4 I/P clock drip. 2.80 
PECL ro sat. logic trans 6.07 
Dual 4 I/P OR/NOR gate 2.17 
Dual 4 I/P OR/NOR gate 2.17 
Dual 4 I/P OR/NOR gate 2.17 
Triple 3 I/P NOR gate 2.17 
Triple 3 I/P NOR gate2.17 
Triple 3 I/P NOR gate2.17 
Quad 2 I/P NOR gate 2.17 
Quad 4 I/P clock driv.3.50 
PECL to sat logic trans 7.60 

3.30 
3.70 
7.92 
7.92 
3.70 
3.70 

10.56 

SP8641A - 10/11 (ECL) at 
250MHz 

32.20 27.60::.00 

SP86416 - 10/11 (ECL) at 19.04 16.32 1:.60 
250MHz 

8:6642A 10/11 (ECL) at 58.80 50.40 5 .00 
300MHz 

SP8642B :10/11 (ECLI at 25.20 21.60 11.00 
300MHz 

SP86438 :10/11 (ECL) at 35.0030.00: 1.00 
350MHz 

SP86508 _ 16 at 600MHz 70,00 60.00 (.00 
SP86518 : 16 at 500MHz 53.20 45.60 3300 
5:86528 / 16 at 400MHr 42.00 36.00 0.00 
SP8655A : 32 at 100MHz 63.00 54.00 3.00 
SP86558 : 32 at 100MHz 21.00 18.00 - 

r. 00 
SP8657A :20 at 100MHo 63.00 54.00 z 3.00 
SP8657B : 20 at 100MHz 21.00 18.00 - 3.00 
SP8659A : 16 at 100MHz 53.20 45.60 :8.00 
SP86598 :16 at 100MHz 18.90 16.20 -:1.50 
SP86658 - 10 at 100Ha 98.00 84.00 :0.00 
SP86668 : 10 at 1.1GHz 107.80 92.40 : -3.00 
SP86678 : 10 at 1.2GHx 119.00102.0015.00 
SP86708 :8 at 600MHe 63.00 54.00 5.00 
SP86718 :8 at 500MHr 49.00 42.00:'-1.00 
SP8672B :8 at 400MHa 37.80 32.40 : -'.00 
SP8685A =10/11 at 500MHz 116.20 99.60E 300 
SP86858 :10/11 at 500MHz 35.00 30.00 : 5.00 
SP8690A : 10/11 at 100MHz 63.00 54.00. 5.00 
SP8690B :10/11 at 100MHe 19.60 16.80' 4.00 

8:86036 :2 at 400MHz 2029 13.39 1449 SP702A MOS logic driver 14.15 12.38' 0.61 

10.56 SP8604A : 2 at 300MHa 34.58 29.64 24.70 SP7026 MOS logic driver 10.56 9.24 -.92 ' 8:86048 2 at 300MHa 15.40 13.20 11.00 SP703A MOS logic& clods tlriv. 14.15 12.38 0.61 
SP8607B :2 at 600MHz 40.99 35.14 29.28 SP703A M106 logic &clock drip. 18.32 16.03 :1.73 
SP86138 : 4 at 700MHz 49.00 42.00 35.00 SP703B MOS logic &dodo drip. 10.56 9.24 
5086148 : 4 at 800MHa 56.00 48.00 40.00 SP7038 MOS logic& dock drip. 14.78 12.94 
5086158 :4 at 900MHz 67.20 57.60 48.00 SF704A MOS logic& clods tlriv. 1415 12.38 
SP86168 :4 at 1GHe 81.20 69.60 58.00 SP704A MOS logic &dace drip. 18.32 16.03 
SP8616D :4 at 950MHa 74.20 63.60 5300 SP7048 MOS logic &ckldc drip. 10.56 9.24 
5:86206 :5 at 400MHa 45.92 39.36 32.80 SP7048 MOS logic& cock drip. 14.78 12.94 
SP8621B :5 at 300MHz 31.78 27.24 22.70 SP7218 Balanced line driver 8.26 7.23 
SP86228 :5 at 200MHz 25,13 21.54 17.95 SP7216 Balanced line driver 12.67 11.09 
SP8630B : 10 at 600MHa 69.82 59.84 49.87 SP72213 TTL driver 8.26 7.23 
SP8630O : 10 at 550MHz 58.80 50.40 42.00 SP722B TTL driver 12.67 11.09 
SP8631 B : 10 at 500MHz 53.20 45.60 38.00 SP72313 
SP86328 _ 10 at 400MHo 42.00 36.00 30.00 SP723B 
SP86348 - 10 (BCD) at70OrrlHz 81.20 69.60 58.00 SP724B 
SP86358 : 10 (BCD) at 600MHz 70.00 60.00 50.00 SP724B 
51386368 4- 10 (BCD) at 50OSHe 60.20 51.60 43.00 807406 
SP86378 : 10 (BCD) at 409c41-0 50.40 43.20 36.00 507408 
SP8640A :10/11 (ECLI at 28.00 2400 20.00 Sp741B 

200MHz 507418 
5:86408 :10/11 (ECLI at 12.99 11.14 9.28 5P751Á 

200MHz SP751B 

'.92 
1.09 
0.61 
3.73 
-392 
1.09 
6.20 
9.50 
a20 ' .50 

TTL driver 9.40 8.24 .05 
TTL driver 1373 12.01 0.30 
Dual TTL driver 11 -83 10.35 8.87 
Dual TTL driver 16.47 141 2.36 
Current comparator 30.41 26.61 12.81 
Current comparator 37.83 33.11 '8.38 
Current comparator 30.41 26.61 !2.81 
Current comparator 37.83 33.11 18.38 
MOS analog sped/ dr'v. 1032 16.03 3.73 
MOS analog svitdn drip. 14.78 12.94 1.09 

19 10 up100u 
XR -2206P 

0 XR 2206: 
r ar 

XR -100K XRchip cu '$83.50$83.50880.00 X 
IC 

des. it R 2206CN 
OR 8101 NPN trans. y, em. sig. 3.50 3.50 3.50 R2206CP 
XR 5102 PNP array 3.50 3.50 3.50 XR-2207M 
XR -C NPN array, 

subs. 
3.50 3.50 3.50 XR 22078 

XR- C103 PNP array, l at. 3.50 3.50 3.50 XR -2207: 
XR C103 NPN array, 

resistor 
rraytiky 3.50 3.50 3.50 XR- 2207CN 

XR C104 Diffused& 
pinch 

crarray 3.50 3.50 3.50 XR -2208 
XR -C106 Diffused array 3.50 3.50 3.50 XR-2208M 
XR-5200 Ball mod.ction cur. source 8.00 3.00 3.50 XR 2208N 
XR 8200 Multifunction IC rc 28.00 23.00 21.00 XR -220ßP 
XR 205 
XR -205K 
XR210 
XR 210M 
%R 215 
XR320 
XR -555CP 
XR -556M 
XR -556CN 
XR -556CP 
XR 567M 
XR 567CN 
XR 567CP 
XR 1310: 
XR- 1310EP 
XR- 1468CN 
XR 1468CP 
%R 14888 
XR 1488P 
XR 1489AN 
XR 1489AP 
XR 1568M 
XR 1568N 
XR 1800P 

Waveform gen. IC 8.40 
Waveform gen. kit 25.00 
FSK mod. demod. 5.20 
FSK mod. demod. 10.40 
Gen. purpose PLL 6.56 
Timing circuit 1.52 
Timing circuit 1.07 
Dual timing circuit 10.56 
Dual timing circuit 2.88 
Dual timing circuit 1.82 
Tone decoder 12.96 
Tone decoder 1.84 
Tone decoder 1.68 
Stereo demod. 3.20 
Stereo demod. 3 20 
±5V tracking VR 3.84 
+5V tracking VR 2.54 
Quad line driver a76 
Quad line driver 5.20 
Quad line rec. 4.80 
Quad line rec. 4.32 
315V track, VR 14.32 
+15V track. VR 7.20 
Stereo decoder 3.20 

2N173 2.15 2N877 2.50 2N1921 
25178 1.00 2N894 2.00 251924 
2N293 .60 2N918 .40 251934 
252935 .65 2N956 .40 251990 
2N321 .50 28960 .50 252060 
2N327A 1.40 2N962 .50 2N2065A 
2N334 1.40 2N967 .50 252080 
2N336 1.00 2N981 2.00 2N2081A 
2N338A 1.25 25984 1.00 252100 
2N389 9.00 2810158 16.00 2N2102 
2N393 2.70 25101613 18.00 252148 
2N398B 1.00 251026 2N2192A 
2N404 .20 2N1035 2.00 2N2193 
2N417 .50 251136 1.50 2N2193A 
25420 1.20 2N1137A 2.00 252218 
2N424 9.00 251142 2.20 252218A 
2N439 1.00 251143 2.00 2N2219 
2N443 1.15 251168 .75 252219A 
2N456 1.30 251204 1.50 252221 
2N497 1.40 2N1234 15.00 2N2221A 
2N501A 4.00 2N 1302 2N2222 
2N508A .40 251305. 

.30 

.35 2N2222A 
2N5128 2.90 25 1377 1.50 252259 
25555 .50 251404 2N2270 
2N586 1.00 251408 

.50 252289 
2N594 1.50 251420 

.60 252290 
2N630 3.50 251483 

.50 
1.20 282297 

2N652A 1.00 2N1485 1.60 282322 
2N677C 5.50 2N1523 5.00 282323 
2N681 2.00 251534 1.00 2N2324 
2N682 2.50 2N 1540 1.10 2N2325 
2N683 2.70 251543 3.50 282326 
2N685 3.40 251544 2N2327 
2N686 4.00 251549 

.90 
1.35 2N2328 

25689 7.00 281551 4.00 2N2329 
2N697 .25 251552 4.00 252356 
2N700 4.00 251554 2.00 2N2356A 
2N705 .60 251557 1.70 2N2359 
2N706 .20 251560 3.30 252368 
2N7068 .40 251595 1.50 2N2369 
25711 .40 251596 1.60 2N2382 
257118 .60 251597 2.20 2N2440 
2N718A .30 251598 2.00 2N2453 
2N720A 
2N741 

.50 
1.50 

251599 
251605 

2.30 282465 
282475 2N744 .35 251613 

.45 
2N2476 

25759 
2N759A 
2N760 
2N760A 

1.00 
1.00 
.50 
.70 

251671 
251693 
2N1711 
251715 

.50 
2.00 

15.00 
.50 

252484 
252511 
252518 
252526 2N829 

2N834 
25859 

3.00 
.35 

5.00 

281720 
251899 
2N1907 

.70 
5,00 

69.00 
5.00 

2N2527 
282537 
2N2538 

7.35 6.30 XR 2208CN 
25.00 25.00 XR 2208CP 

4.55 3.90 XR 2211CN 9.10 7.80 
5.74 4,92 - 

XR 2211CP 
XR-2240M 

1.33 1.14 XR 2240N 

9.24 7.92 
XR 2240: 
XR- 2240CN 

2.52 2.16 
1.60 1.37 

11 34 9.72 
1.61 1.38 
1.47 1.26 
2.80 2.40 
2.80 2.40 
3.36 2.88 
2.23 1.91 
5 -04 4.32 
4.55 3.90 
420 3.60 
3.78 3 24 

12.53 10.74 
6.30 5.40 
2.80 2.40 

Monolithic tunct, gen. 
Monolithic tunet. gen 
Monolithic funet. gen. 
Monolithic fund. gen. 
VCO 
VCO 
VCO 
VCO 
VCO 
Op. multiplier 
Op. multiplier 
Op. multiplier 
Op. multiplier 
Op. multiplier 
FSK demod./tone decoder 
FSK demod. /tone decoder 
Prog. timer /ctr. 
Prog. timer /ctr. 
Prog. timer /ctr. 
Prog. timer /ctr. 

$11.20 9.80 
1024 8.96 

6.16 5.39 
5.12 4.48 

15.44 13.51 
7.76 6.79 
6.72 5,88 
480 4.20 
3.84 3.36 

17.76 15.54 
8.88 7.77 
7.92 6.93 
5.60 4.90 
5.20 455 
7.57 6.62 
6.88 6.02 

19.52 17.08 
8.80 7.70 
7.20 6.30 
6.24 5.46 

XR- 224OCP Frog. timer /etr. 480 4.20 
XR2556M Dual 555 timer 10.56 9.24 
XR 2556CN Dual 555 timer 3.52 3.08 
XR 2556CP Dual 555 timer 3.20 2.80 
XR -2567M Dual 567 tone decoder 16.94 14.83 
XR- 2567CN Dual 567 tone decoder 7.90 6.92 
XR2567CP Dual 567 tone decoder 5.18 4.54 

8.40 
7.65 
4.62 
3.84 

11.58 
5.82 
5.04 
3.60 
2.88 

13.32 
6.66 
5.94 
420 
3.90 
5.68 
5.16 

14.64 
6.60 
5.40 
4.68 
3.60 

7 -92 
2.64 
2.40 

12.71 
5.93 
3.89 

The Function Generator Kit features sine, triangle and square 
wave, THD 0.5°;, typ., AM /FM capability 
XR- 2206KA FUNCTION GENERATOR KIT $18.95 
Includes monolithic function generator IC, PC board, and 
assembly instruction manual. 
XR- 2206KB FUNCTION GENERATOR KIT $28.95 
Sarne as XR 2206K above and includes external components 
for PC board 

STANDARD 
MICROSYSTEMS 

COM2502 
COM2502P Universal 
COM2017 asynchronous 
COM2017P receiver 
COM2502H transmitter 
COM2017H 
COM2601 Univ. sync. rec. /trans. 
COM5016 Dual baud rate ge, prog. div 

Keyboard encoder ROM 
KR2376 -ST Keyboard encoder ROM 
K R3600 ST 10- channel multiplexer 
NMX5010 10.channel multiplexer 
CA L1022 12 digit Print. cal. sgl. chip 

MOS /LSI circuit 

1 -9 10 u. (up 
$13.20$10.6.x: 1.80 

8.00 6.8:1 i 95 
13.20 10.60 080 
8.00 6.85 5.95 

25.00 20.00 6.00 
25.00 20.00 6.00 
30.00 24.00 :0.50 

. 12.00 9.60 8.00 

20.00 17.50 5.00 
20.00 17.50 5,00 
12.00 9.60 8.00 
60.00 52.00 .4 .00 

ELECTRONIC ARRAYS 
1024 BIT READ /WRITE RANDOM ACCESS MEMORY 

N- CHANNEL, SILICON GATE 
1 -24 25 up 100 up 

EA 1500AJ $21.00 516.80 $14 OC 
EA 1500ASJ 16.00 14.40 12.03 

3.00 
1.30 
9.40 

.80 
2.10 
1.80 
5.00 
2.50 
3.00 

.50 

.70 

.66 

.45 

.90 

.26 

.30 

.30 

.38 

.25 

.26 

.24 

.30 
1.10 

.40 
3.70 
6.00 
1.00 
1.80 
1.90 
2.40 
2.60 
3.40 
4.60 
5.00 
7.00 
6.00 
7.00 

16.00 
.30 
.20 

4.50 
3.50 
3.00 
7.50 

.60 

.80 

.25 
1.50 
6.00 
4.50 
5.50 
1.30 
2.50 

2N2600 7.10 
2N2604 1.80 
252605 .50 
252646 .70 
2N2648 4.00 
252658 7,00 
252708 .25 
2N2712 .30 
2N2713 .15 
2N2715 .18 
2N2716 .18 
2N2754 95.00 
282802 9.80 
2N2808 9.00 
2N2833 4.00 
252880 11.00 
282890 460 
252892 6.70 
282893 9.80 
252894 .50 
252895 1.00 
282903 4.00 
2N2904 .30 
2N2904A .36 
2N2905 .32 
2N2905A .34 
2N2906 .18 
2N2906A .20 
2N2907 .20 
2N2907A .30 
2N2913 .90 
252914 1.40 
2N2916A 4.05 
2N2925 .20 
2N2926 .15 
2N2947 14.50 
2N2949 6.00 
2N2950 6.50 
2N2969 31.00 

PREMIUM 
CZUALIIi J 

TRANSISTORS 
2N3019 1.50 
253022 18.00 
253053 .35 
253054 .80 
2N3055 .95 
2N3060 3.00 
2N3066A 1.20 
2N3070 1.30 
253107 
2N3109 
253117 
253130 
253133 
253202 
2N3209 
283227 
2N3239 
283247 
253250 
253371 
283375 
2N3390 
253393 
2N3398 
283442 
2N3445 
253467 
2N3468 
253500 
2N3501 

.80 

.75 
1.00 
5.00 

.80 
16.00 

.90 
2.40 
3.00 
3.90 

.50 
4.00 
5,50 
.50 
.20 
.25 

2.20 
5.00 
1.50 
1.90 
4.00 
6.50 

253502 
253503 
253506 
283544 
253548 
283549 
253553 
253563 
253564 
283565 
253567 
253568 
2N3569 
2N3584 
253599 
253614 
253616 
253617 
253634 
253638 
2N3642 
253643 
253645 
253646 
253656 
253657 
253680 
253684 
2N3685A 
2N3692 

1.40 
1.60 
7.50 
400 
2.80 
3.00 
1.80 
.15 
.14 
.18 
.19 
.30 
.17 

1.80 
38.00 

1.10 
1.25 
2.50 
8.00 

.18 

.19 

.14 

.15 
to 

8.60 
9.00 
6.00 
1.25 
1.50 

.20 

283693 
253694 
253702 
283705 
2N3707 
253710 
253711 
2N3725 
253730 
2N3731 
2N3740 
253763 
253771 
283772 
283773 
283789 
253793 
253796 
253799 
253805 
283807 
253819 
253823 
253843 
253856 
253865 
253866 
2N3903 
253904 
253905 

.21 

.22 

.18 

.25 

.17 

.20 

.18 

.36 
1.50 
2.00 
1.20 
5.00 
2.20 
2.30 
2.40 
3.00 

.25 
3.00 
3.20 

10.50 
4.80 

.30 
70 

.30 

.25 
7.00 
1.10 

.20 

.22 

.20 

MINIMUM ORDER: $10.00 
Add $1.00 to cover postage and handling 

SEND CHECK OR MONEY ORDER (NO C.O.D.) TO: 

253906 .22 
253909 .80 
2N3924 3.50 
253925 4.80 
253945 90 
253954 5.00 
2H3954A 5.50 
283955 2.70 
2N3955A 3.20 
253957 1.60 
253958 1.40 
253964 1.10 
283971 1.00 
2N3972 1.40 
2N4012 10.50 
254037 .70 
254045 1.95 
254093 1.05 
254120 3.90 
254124 .20 
2N4126 .26 
2N4141 .26 
254142 .17 
254143 .16 
254208 2.05 
2N4220A 1.00 
254225 3.80 
2N4226 3.95 
284227 .35 
2N4228 .50 

2N4234 
2N4235 
254248 
254249 
254250 
254258 
254291 
284293 

California residents add 6% sales tan 

ANCRONA CORR 
P.O. BOX 2208R, Culver City, CA 90230 

SPECIFICATIONS SHEETS $.25 EACH 

1.50 
1.90 
.17 
.18 
.22 
.34 
.35 
.50 

254303 
254341 
254347 
254348 
2N4352 
254356 
254395 
284399 
254400 
254401 
254402 
254403 
254416 
254429 
254430 
254441 
284442 
254443 
2N4852 
2154858 
2N4859 
254863 
2N4870 
254878 

.30 
1.35 
1.60 
2.00 
2.00 

.30 
1.30 
6.40 

.30 

.32 

.34 

.40 

.90 
6.00 
8.60 

.95 
1.10 
1.40 

.80 
1.10 
1.20 
5.50 

.60 
3.90 

254890 
254898 
254905 
284922 
255016 
2N5036 
255061 
255064 
255086 
255088 
255089 
255105 
255127 
255130 
255133 
255138 
255154 
255157 
255198 
255202 
2N 5294 
255306 
285354 
255369 
255397 

.90 
1.10 
2.00 
1.00 

12.80 
1.18 

.32 

.48 

.30 

.40 

.46 
3.10 

.16 

.20 

.16 

.16 
7.10 
9.90 
4.30 
2.20 

.70 
.27 
.30 
.25 

2.90 

255407 
2H 5409 
255414 
285449 
255453 
255457 
255458 
255467 
255562 
255563 
255636 
255637 
255655 
255657 
255679 
255742 
285778 
25 5923 
256027 
256028 
256076 
256099 
256101 
256103 
256155 

2100 
3! 00 

50 
25 

i 40 
40 
40 

3! 00 
1 2 50 

00 
1350 
2100 

85 
120 
1.40 

41.00 
55 

1280 
50 
65 
20 
95 
85 
90 

I 50 

IF YOU DON'T SEE WHAT 
YOU NEED, LOOK FOR OUR 

ADDITIONAL FULL PAGE AO 
IN THIS ISSUE 

FREE 
"Store Opening Special" 

Audio Amplifier 
LM3546 (2.80W) 

Bring this coupon to our nevv electronic Earl i 

outlet for your Free Audio Amplifier. L 

one per coupon. (Not redeemable by n.. 
Offer good until 7/1/75. Ancrona Corp 
Lion, 11080 Jefferson Blvd., Culver City, l - 

Circle 99 on reader service card 
105 
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Ó 
Ó 

or Quality 
Electronic Components 

SPECIAL SAVINGS DISCOUNT ON LINEAR AND DIGITAL INTEGRATED CIRCUITS 

Oar Suer W. from rti fetal of your I.r. o,dw i1 i, exceed. 525.60 bmM on maple lot onces, 71 
la 150.00 or more. 101 for 5100.06 m men. 4661'.21 Urge quantity discos., offered. 

TTL 8. CMOS INTEGRATED CIRCUITS 
74000 ... 2k 7445N... 0k 74994... 9k 74193N. 51.17 40274E .. 67c 
74010... 2k 74460... 81c 7496N... 810 741980. $2.75 40284E. $1.09 
7402N ... 2k 7447N... 81c 74107N .. 320 74199N. $2.75 40294E. $1.42 
74030... 250 744854... 90c 74121N .. 3& 40000E .. 30c 40300E .. 50c 74040... 25c 74500 ... 23c 74122N .. 45c 40010E .. 30c 40330E. I1.67 
7405N ... 2Sc 74516 ... 23c 741230. $1.08 40024E .. 30c 4034AE. $3.34 
74069 ... 25c 7453N ... 230 741410 .. 99c 4006ÁE.$1.50 40356E. $1.42 
74079 ... 25c 745414 ... 23c 741500. $1.44 4037AE .. 30c 40404E. $1.67 
74080 ... 25c 7459N... 25c 74151N .. 90c 4008AE . $1.17 4041M .. 92c 
74090 ... 25c 7460N... 23c 741530 .. 81c 40094E .. 67c 40424E .. 84c 
741014.., 25c 74709 ... 36c 74154N. $1.44 40104E .. 67c 40434E .. 67c 
7411N ... 25c 747211 ... 36c 74155N .. 81c 4011AF .. 30c 4044AE ..67c 
74130... nc 7473N... 32c 74156N .. 81c 40124E .. 30c 40464e. $2.51 
74169 ... 25c 7474N ... 32c 741579 . 72c 4013ÁE .. 53c 40494F .. 58c 
74179 ... 25c 7475N ... 54c 741580. $1.53 40140E. $1.67 40504 e .. 58c 
7418N ... 25c 74760... 36c 741600. $1.26 40150E. $1.17 40510E. $1.50 
74200 ... 25c 74800... 72c 7416114. 11.17 4016AE .. 63c 40526E . $1.50 
74210... 25c 74820... 72c 74162N. 01.26 4017AE. $1.34 40534E.$1.50 
74230... 72c 74839... 72c 741630. $1.26 40184E. $1.67 40600e. $1.67 
74260... 25c 7485N.. $1.40 74164N. $1.35 40194E .. 58c 40664E. $1.00 
7430N... 25c 74860... 32c 74165N. $2.45 40204E. $1.67 40710E .. 34k 
7437N... 2k 74890..$4.47 7416614. $2.00 40214E. $1.50 40734E .. 30c 
74380... 250 74909... 505 741750. $1.00 40226F. $1.25 4073AF .. 305 
74400... 25c 7491N... 81c 741800 .. 8k 4023AF .. 30c 4075ÁE .. 305 
74419.. $1.17 7492N ... 50c 74181N. $2.25 40244E. $1,00 4081M ,. 30c 
74421... 65c 7493N .. 50c 74182N .. 90c 4025AE .. 30c 4082AE .. 30c 

74940... 81c 74192N. $1.26 4026AE. $1.67 

LINEAR INTEGRATED CIRCUITS 
555V MINIDIP TIMER 82.5c 558V MINIDIP DUAL AMP ... 75.0c 
555A DIP PLL $3.38 567V MINIDIP DECODER $3.38 
741V MINIDIP OP AMP 50.0c 723A DIP VOLTAGE REG 82 5c 
748V MINIDIP OP AMP 42.0c 747A DIP DUAL AMP 97.5c 
L129 5 VOLT REG $1 80 1M3900 DIP QUAD AMP 60.00 
L131 15 VOLT REG $1.80 1130 12 VOLT REG $1.80 

LM309K 5 VOLT REG $1.75 

MINIATURE ALUMINUM ELECTROLYTIC CAPACITORS - AXIAL LEAD TYPE - 
- plue 

'Y ÁR SO %(.r4a,«,k444.7 ID) .105 pc. 77% ..,°'° se 144 

I UFD /5ÁV 12c Ic 3301D1106 Ik Ik 110 330UFD /16V.. 3c 2c 2k 
2.2 UFD /505 ... 14c 12 1 l 33 UFD /25V....17c lac 12c 330 UFD/25V .. 4k 35c 32c 
3.31ND /35V... lac I2c 11 47 UFD /165.... Ih Ik Sc 1 470 UFD /16V ... 37c 30c 27c 
4,7 UFD/35V... lk 120 Ili 47100/25V.... 19c Sc l 1Ác 470 UFD /25V... 49c 39c 35e 
IO UFD /16V.... Ik 120 lit 10056D /16V ... 19c Sc l Ik 1000 UrD /I6V .. 49c 39F 350 

10 UFD /256.... Ik lot 1St 100 UFD /25V... 250 1& 17c 1000 UFO /2sV . 1k 60c 550 

22 UFD /16V....14 12c 1 l 220 UFD /16V .. Yk Sic 17e 2200 Ur076V . _ 750 60c sR 
22UFD/25V.... Ik 13c 1St 220UFD/256... 35c 25e 22 

1 AMP SILICON RECTIFIERS 
104001 50 Ply 12 /51 100 /$6 1000/548 1914005 600 PIV 8/01 100/$9 1000/$70 

I N4007 1000 PIV 6/01 100 /$11 1000 /088 

SILICON SIGNAL & SWITCHING DIODE 
194148 119914 equiv.) 12151 100/37 1M /$50 íM:$220 

MOLEX SOLDERCON IC TERMINALS 
100,81 500/04.20 1000/58.20 5000/538.20 50,000/0275 

LED 7 SEGMENT DISPLAYS 
DATALIT -704.. $1.00 DATALIT -707 .. 51.50 

MACHINE SCREWS, NUTS 8 LOCKWASHERS REED RELAYS 

256 '/. Screw . 905/0 2 -56 'h Screw . 98c/c 6 AMP SPOT 0.0. 
4-40 'i Strew . 96c/c 4-40 1/2 Screw . 96c/c CONTACTS 

6-32 '/e Screw . 920/c 6-32 1/2 Screw . 86c /c wl v.Nge 1 IN 

8-32 3/8 Screw $1.05 /c 
2 -56 Hei NN. $1.45/c 
4-40 Hex Nut $1.45/c 

6-32 Hex Nut. $1.45 /c 

8 -32 Hex Nut. $1.50 /c 

8-32 5/8 Screw $1.35 /c 
2 Lock Washer . 45c/c 
4 Lock Washer . 45c/c 
6 Lock Washer . 45c/c 
8 Lock Washer . 45c /c 

5V . $2,00 $130 
6V . $2.00 $1.50 
12V $2.00 $1.50 
24V $2.00 $1.50 

DISC CAPACITORS I.C. SOCKETS 

100 pf/500V 7c 

220 pf/500V 7c 

470 pf/500V... 7c 

,001/500V 7c 

.0022I500V 7c 

.0047/500V 7c 

.01/500V 10c 

.01/25V 5c 

.022/25V 6c 

.047/25V 9c 

.1125V 12c 

5.5c 
5.5c 

5.5e 

5.5e 
5.5e 

5.5e 
7.íc 
3.5c 
4.0e 

6.0c 

9.0c 

200 

4.5e 

4.5c 
4.5c 

4.5c 
4.5e 

4.5e 

6.3c 

3.0e 

3.5e 
5.3e 
7 S 

woo 

3.6c 
3.6c 
3.6c 
3.6c 
3.6c 
3.6c 
5. 

2.40e e 

2.7c 
4.2e 
6.0c 

8 pin Solder. 27c 
14 pin Solder. 29c 
16 pin Solder. 32c 
18 pin Solder. 34e 
24 pin Solder. 54e 

8 pin W.W... 38c 
14 pin W.W. . Soc 

16 pin W.W. . 54c 
18 pin W.W. . 88e 

24 pin W.W.. 99c 

'/2 8e '/4 WATT CARBON COMP. RESISTORS 

lo 
21c 
23c 
25c 
26c 
42c 

to 
30c 
39c 
42c 

68c 
80c 

5 each of the 85 standard 10% values (2.2 -22M) 01 W Resistors (425 pcs.) 

Sorted by value 112 /set 2-4 are 511 /set 5-9 we $10 /set. 

5 each of the 70 standard 10% values (10-5.6M) '/. W Resistors (350 pcs.) 

Sorted by value 112 /set 2 -4 are 511 /set S-9 we $10 /set. 

SILICON TRANSISTORS 
EN91e ...T4106 
F0930 . . . TO106 
F4222 .. T0106 
FN23694..10106 
042907...T0106 
202712 ..TO 98 

2033914 . TO 98 

203392 ..TO 98 
293393 ..TO 98 
293394 . TO 98 

2143563 ..100.106 
2113565 . . T0106 
2143638 ..T0105 
2N36384 .T6105 
203640 ..TO106 
203641 ..T00.105 
2143643 ..T0105 

9eD99 

18.5c 

210 18.50 

21c 18.54 

21c 18.50 

21c 18.50 

1& 16.0c 

22c 19.0c 

220 19.05 

225 19.0c 

ne 19.0e 
205 17.5c 
200 17.k 
205 17.k 
205 17.5c 

225 19.05 

205 17.k 
205 17.55 

165c 
16.k 
16.k 
16.50 
16.k 
143c 
n.5c 
r7.5c 
n.5c 
17.5c 

n.5c I 

16.05 
16.05 
16.05 
16.05 
173c 
161k 

293645 ..T00.105 
203646 ..T00.106 
293904 ..TO 92 
203906 ..TO 92 
294124 .. TO 92 

204126 . . TO 92 

204401 .. TO 92 

1 214403 . . TO 92 

2115087 .. TO 92 

205089 ,.TO 92 

205129 ..T4106 
205133 ..TP106 
2145134 .. To-106 
295137 ..Tw06 
295138 .. T6106 
2245139 .. TO-106 
293055 ..TO 3 

1.9 

20c 
225 

22c 

22c 

ne 
n5 
nc 
22c 

22c 

22c 
19c 

19c 

19c 

190 

19c 

19c 

$1.00 

14-99 100 

17.k 16.05 
19.05 17.50 
19.05 17.k 
lY.a 17.k 
19.05 17.50 
19.05 17.50 
19.05 17.5c 
19.Oc 17.k 
19.0c 17.k 
19.0c 17.55 
v.Oc 15.oc 
17.05 15.05 
17.0c 15.Oc 
T7.a 15.05 
17.0c 15.0c 
17.05 15.05 
95.05 85.05 

FIELD EFFECT TRANSISTORS 
MPF102 TO. 92 .44 380 .350 265457.. 10 92 47 420 .375 

NPN DARLINGTON TRANSISTOR 
MP5 13. TO. 92 Min. DC Current Gen of 5,000 al 10mA. 36 320 .290 

Send for Free Catalog or Mail Readers Service Card 
COD ORDERS ACCEPTED FOR SAME DAY SHIPMENT 

CALL 218 -681 -6674 
Orders Less than 510.00 add 50e Service Chvge- Others Postpaid 

"Oft( (Il,rcy Compffr,rr15. çrddr 

DIGI -KEY CORPORATION 
1 F.0_Bow 126 Thief River Falls, MN 56701 

106 Circle 103 on reader service card 

ADVERTISING INDEX 
RADIO -ELECTRONICS does not 
assume responsibility for any 
errors which may appear in the 
index below. 

READER SERVICE CARD NO. PAGE 

79 Ace Audio 94 
20 Alan Alarms 71 
64 Allison Automotive 86 
74 A.D.R. Audio 92 
67 BEC Electronics Corp. 88 

1 1,12,13 B & K Division of Dynascan Corp. 26, 27 
Bell & Howell Schools 64 -67 

72 Brooks Radio & TV Corp. 91 

85 Castle TV Tuner Service Corp. Cover IV 
78 Challenge Electronics 94 
15 CIE, Cleveland Institute 

of Electronics 36 -39 
9 22 Continental Specialties Corp. 

CREI, Division of the McGraw -Hill 
Continuing Education Center 18 -21 

18 Delta Products Corp. 69 
71 E & L Instruments 90 
63 Edlie Electronics 85 
83 Edmund Scientific Co. 108 
16 EICO, Electronic Instrument Inc. 68 
62 Elenco Electronics 84 

EMC, Electronics 
Measurement Corp. 93 

29 Enterprise Development Corp. 82 
23 Exar, Division of James 72 
82 Fluke Mfg. Co. Ltd. 95 
76 Fordham Radio Supply Co. 92 

General Electric Co., Tube Div. 24 
68 Grantham School of Electronics 89 

GTE Sylvania Electronic 
Components 2 

100 Heath Co. 25 
27 Hickok Electrical Co. 80 

ICS, International 
Correspondence Schools 74 -77 

73 Indiana Home Study Institute 92 
25 International Crystal Mfg. Co. 78 
2 Jerrold Electronics 1 

65 Leader 87 
3 Mallory Distributor Co. 5 

10 MITS, Micro- Instrumentation 
Telemetry Systems, Inc. 23 

17 MTL Motorola Training Institute 69 
80 Mountain West Alarm Supply Co. 94 
75 National Camera Co. 92 

National Technical Schools 54 -57 
66 Non- Linear Systems, Inc. 88 

NRI Training 8 -11 
61 OEMorsco 83 
70 PAIA Electronics 90 
26 Perma Power 79 
I PTS Electronics Cover II 
5 Radio Shack 13 

RCA Electronic Components 
7 Test Equipment 16 
14 RCA Solid State Division 28 
81 RGS Electronics 94 
77 Rye Industries 93 
6 Sansui 14,15 
28 Schober Organ 81 

8 Shure Bros. 17 
84 Southwest Technical Products Cover Ill 
21,22 Telematic 70, 71 
19 Teletronics Company of America 70 
69 Tri -Star 90 
4 Vaco Products 7 
30 Valhalla Scientific 83 

Vintage Radio 95 
24 Weller -Xcelite Electronics Division 73 

MARKET CENTER 

98 Active Electronic Sales Corp. 104 

99,104 Ancrona Corp. 105,107 
ATV Research 101 

88 Babylon Electronics 100 

Command Productions 98 

89 Delta Electronics 100 
103 Digi -Key 106 

Fair Radio Sales 98 

94 Bill Godbout Electronics 102 
97 International Electronics Unlimited 103 

96 James Electronics 102 

Lesco Electronics 106 
Litek, Inc. 101 

Locksmithing Institute 96 
90,95 Meshna Electronics, John Jr. 100, 102 
105 Mini Micro Mart 106 

93 New -Tone Electronics 101 

91 Photolume Corp. 101 

87 Poly Paks 97, 99 
Processor Technology Co. 96 
Saxitone Tape Sales 98 
Solid State Sales 98 
Trumbull 98 

86 TV Tech Special 96 
92 West Pacific Electronics 101 

DMM? Have it calibrated. Heathkit, Alpha 
Research, SWTPC, Volksmeter. Postcard for 
details. XENOPHONICS, PO Box 1667, An- 
napolis, MD 21403 
ELECTRONIC parts! New! Solid state de- 
vices! Free flyer: DARTEK ELECTRONICS, 
Box 2460, Dartmouth, Nova Scotia, Canada. 
U.S. inquiries. 
FREE catalog. IC's, Semi's. CORONET 
ELECTRONICS, 649A Notre Dame W., Mon- 
treal, Que., Canada, H3C -1 H8. US Inquiries. 

A NEW INSTRUMENT TO USE WITH YOUR SCOPE 

MULTITRACER 
Ose with your present Oscilloscope to trace 
Resistors. Capacitors Tra us /on cers. Diodes, 
Transistors, Zeners, Tne,stors. most Sere,con 
ductar5. I C ' s etc.. Also s 

o 
onhty. n 

and go /no -go checkt, 
,,u, 

Co 1plete 0,11, 
d.grams and ,05trucl,ons No internal scope 
connections .. F . mediuo, or small production 
runs r for hobt,y,st experimenter, engineer. 
or ham 
ONLY 019.95 -CHECK OR MONEY ORDER 
W /lY AY MORE, 

BOX 14, LESCO ELECTRONICS, SKOKIE. ILL. 60076 

RADIO & TV tubes 36c each. One -year guar- 
antee. Plus many unusual electronic bar- 
gains. Free catalog. CORNELL, 4217 -E Uni- 
versity, San Diego, CA 92105 
LOW -noise resistors -1/4W, 5% carbon film 
from 10 - 3.3 megohms for 31/2c each. 
Fifty of one value for $1.25. 1N4148 diodes 
for 6c. 75c postage. Free samples /specifi- 
cations. COMPONENTS CENTER -RE, Box 
134, New York, NY 10038 
PHOTOGRAPHIC timer digital readout, 
crystal time base, alarm, footswitch, guar- 
anteed. CASCADE LABS, 5637 Bayview Ave., 
Richmond, CA 94804 

The/A[W, v. 
Tbe Good 
Neighbor. 

MiniMicroNart 
Absolute lowest prices on all 
Memories, and CPU's - 8008's, 
8080's,11Á1 A's, 2102's,1103's, 8101's. 

Due to rapidly fluctuating market conditions 
write or call for current prices. 

2K 2102 and 1702A Boards available, 
plated through holes 

Famous 1702A PROM, 256 x 8 
Programmable & eraseable ROM memory. Per- 
fect for mini -computer software applications. 
Now only $27.50, and if purchased prior to 
June 30, 1975, free programming certificate. 

UART (Universal Asychronous 
Receiver /Transmitter) $9.95 

TV Typewriter II, Feb. R -E, all IC's 
w/ memories, $79.95. 

Scientific Calculator Interface 
Uses 40 Key MOS Technology MPS 2529 -103 Cal- 
culator Chip. For any 8 bit microprocessor . 

Trig, and inverse trig functions, Log, Anti -log, 
exponentiation, factorials, etc. Complete kit, all 
IC's including MPS 2529 -103, circuit board, and 
software. Now only $69.95. 
Floating point or scientific notation, two 
parenthesis levels, eight digit mantissa, two 
digit exponent. (Added to your microprocessor 
you have the equivalent or better than HP -65). 

IC's, I/O Boards, Memory Boards, 
Extender Boards, and other 
accessories for Altair 8800. 

Mini Computer Kits 
Basic Kits starting at $179., w/ PC boards, CPU, 
memory. Mark 8 IC's $72., not including CPU 
and memory. IC's for MOD 8 and Scelbi. 

Basic 8080 Kit $289.00. 
Audio Cassette Interfaces 

for Mark 8 - Scelbi - Altair 8800 - others 

Power Supply Kits 
Components for any required supply. 

Write for details on above and any other items. 
Send stamped, self addressed for fast response. 

Mini Micro Mart 
1618 James Street 

Syracuse, New York 13203 
(315) 422 -4467 

Circle 105 on reader service card 
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C-MOS 
1-9 10up 

4000AE .44 .38 
4001AE .44 .38 
4002AE .44 .38 
4004AE 5.84 5.84 
4006AE 3.49 3.29 
4007AE .44 .38 
4008AE 2.89 2.69 
4009AE .44 .38 
4010AE .54 .53 
4011 A E .47 .44 
4012AE .44 .38 
4013AE .44 .38 
4014AE 2.79 2.49 
4015AE 2.79 2.49 
4016AE .89 .74 
4017AE 1.79 1.69 
4018AE 2.79 2.59 
4019AE .84 .59 
40204E 2.79 2.59 
4021AE 2.19 1.89 
4022AE 1.79 1.59 
4023AE .47 .44 
4024AE 1.59 1.39 
4025AE .44 .31 
4026AE 8.39 7.89 
4027AE .89 .79 
4028AE 1.69 1.49 
4029AE 2.19 1.99 
4030AE .79 .59 
4033AE 3.39 2.89 
4035AE 1.99 1.79 
4040AE 2.19 1.99 
4041AE 1.19 .89 
4042AE 1.19 .99 
4043AE 1.19 .99 
4044AE 1.19 .99 
4047AE 3.09 2.99 
4048AE 1.44 1.34 
4049AE .99 .79 
4050AE .99 .79 
4051AE 3.34 2.89 
4052AE 2.14 2.04 
4053AE 2.89 2.79 
4055AE 2.69 2.59 
4056AE 3.44 3.40 
4060AE 3.29 2.99 
4066AE 1.19 .99 
4069AE .79 .69 
4071AE .44 .37 
4076AE 1.69 1.49 
4081AE .44 .38 
4510AE 1.99 1.79 
4516AE 2.89 2.79 
4518AE 3.29 2.99 
4520AE 1.89 1.69 
4901AE .44 .37 
4911AE .44 .37 

SCHOTTKY TTL 

7400N TTL 

WAVEFORM GENERATOR 
DUAL 

XR205K KIT Only $25.00 LOW NOISE Here's a highly versatile lab in- 
strument OP AMP at a fraction of the cost 
of conventional unit. Kit includes LM331 N: 
two XR205 IC's, data & applica- V = 6mV 
tiene, PC board (etched & drilled, lie = 1000 nA 
ready for assembly) and detailed lb- 2000 nA 
instructions. Noise= 1.548 

$2.20 

7400N $.14 7444N $1.05 7496N $.85 
7401N .17 7445N 1.04 74100N 1.30 
7402N .14 7446N 1.10 74104N 1.25 
7403N .17 7447N 1.00 74105N .45 
7404N .20 7448N 1.00 74107N .40 
7405N .20 7450N .15 74109N .92 
7406N .35 7451N .20 74110N .72 
7407N .45 7453N .20 74111N .92 
7408N .18 7454N .26 74114N .92 
7409N .23 7455N .37 74115N .92 
7410N .18 7460N .25 74118N 1.51 
7411N .27 7462N .37 74121N .50 
7412N .52 7464N .37 74122N .50 
7413N .65 7465N .37 74123N .90 
7414N 1.80 7470N .30 74125N .60 
7415N .37 747IN .49 74126N .64 
7416N .36 7472N .33 74128N .95 
7417N .37 7473N .38 74132N 1.80 
7420N .17 7474N .35 74136N .92 
7421N .60 . 7475N .60 74140N 2.50 
7422N .27 7476N .45 74141N 1.19 
7423N .48 7478N .55 74145N 1.08 
7425N .34 7480N .60 74147N 2.90 
7426N .27 7481N 1.19 74148N 2.20 
7427N .31 7482N .90 74150N .99 
7428N .52 7483N .80 74151N .84 
7430N .20 7484N 3,02 74152N 1.50 
7432N .27 7485N 2.50 74153N 1.05 
7433N .62 7486N .40 74154N 1.48 
7437N .36 7489N 2.40 74155N 1.08 
7438N .35 7490N .60 74156N 1.18 
7439N .90 7491N 1.00 74157N 1.18 
7440N .16 7492N .84 74158N 1.44 
7441N .95 7493N .60 74160N 1.50 
7442N .78 7494N 1.20 
7443N .95 7495N .80 

DECODED 
READ /WRITE 

RAM 
P1103 $6.20 

74SOON .45 74S74N 1.30' 
74502N .80 74$85N 6.10 
74003N .75 74586N 2.70 
74004N .75 745112N 2.20 
74008N .80 745113N 1.50 
74710N .75 745132N 3.60 
74711N .65 745133N .90 
74720N .80 74$138N 2.40 
74S30N .80 745139N 2.40 
74532N .80 745140N .90 
74540N .80 745151N 2.40 
74751N .80 745153N 2.40 
74564N .80 745157N 2.40 

LOW POWER 
TTL 

74LOON .34 
74L02N .34 
74L03N .39 
74L04N .39 
74L10N .34 
74L20N .39 
74L42N 1.62 
74L51N .34 
74L73N .74 
74L74N .89 
74L90N 1.62 
74L93N 1.74 
74L95N 1.62 
93L00 1.50 
93L01 1.60 
93L08 3.20 
93L09 1.80 
93L10 2,80 
93L11 4.20 
93L12 1.80 
93L14 1.70 
93L16 3.20 
93L18 3.50 
93L21 1.50 
93L22 1.80 
93L24 2.80 
93L28 3.70 
93L34 4.00 
93L38 4.20 
93L40 6.50 
93L41 6.50 
93L60 3.00 
93L66 2.70 

COMPUTER 
INTERFACE 
DM8820N 2.40 
DM8820AN 6.90 
DM8830N 2.40 
DM8831N 5.20 
DM8832N 6.00 
N8T26B 4.40 
9600PC 1.30 
9601PC 1.20 
9602PC 2.10 
9614PC 2.30 
9615PC 2.40 
96160C 5.00 
9617PC 3.50 
9620PC 4.00 
9621PC 4.00 

745158N 2.40 
745160N 4.70 
745161N 4.70 
74S174N 3.30 
745175N 3.30 
745181N10.20 
747189N 5.10 
747194N 3.30 
74S195N 3.30 
745251N 2.40 
74S253N 2.40 
745257N 2.40 
745258N 2.40 
74S260N .90 
74S280N 5.70 

HIGH SPEED 
TTL 

74H OON 
74H01N 
74H04N 
74H05N 
74H08N 
74H10N 
74H11N 
74H2ON 
74H21N 
74H22N 
74H 30N 
74H40N 
74H50N 
74H51N 
74H52N 

.34 

.34 

.38 

.37 

.40 

.36 

.36 

.36 

.36 

.36 

.36 

.36 

.36 

.36 

.36 

74H53N .36 
74H54N .36 
74H55N ,36 
74H60N .36 
74H61N .36 
74H62N .36 
74H71N .80 
74I-172N .74 
74H73N .90 
74H74N .87 
74H76N .90 
74H101N .80 
74H102N .80 
74H 103N 1.10 
74H106N .95 

BIPOLAR 
MEMORY 

C3101 6.50 
P3101 4.90 
C3101Á 7.30 
P3101Á 5.80 
IM5501CDE 7.30 
IM5501CPE 5.80 
MM5560D 7.30 
MM5560N 5.80 
DM8599N 5.80 
93403PC 5.80 

TWO -PHASE 
MOS CLOCK 

DRIVER 
MH0026CN $5.50 

-. 

A PORTABLE 
4% DIGIT 

MULTIMETER 
FOR $299. 
A 10 MHZ 

COUNTER OPTION 
FOR $50. 

PULSE I GENERATOR 
I nterdesign 1101: O .1 H z -2M H z, 
0 5V Output, var width line or 
battery operation. $159.00 

74161N 1.28 
74162N 1.50 
74163N 1.48 
74164N 1.70 
74165N 1.78 
74166N 1.50 
74170N 2.60 
74173N 1.55 
74174N 1.20 
74175N 1.60 
74176N 1.30 
74177N 1.50 
74180N 1.05 
74181N 3.20 
74182N .75 
74184N 2.90 
74185N 2.29 
74188N 4.90 
74190N 1.49 
74191N 1.49 
74192N 1.40 
74193N 1.29 
74194N 1.35 
74195N .80 
74196N 1.90 
74197N .80 
74198N 2.00 
74199N 2.09 
74200N 5.90 
74221N 1.75 
74251N 1.75 
74278N 2.95 
74279N 1.10 
74293N .95 
74298N 2.55 

CALCULATORS 
(Limited Oty.) 

$19.00 

1024 -BIT 
N- Channel 

RAM 
26011 11.40 
260121 11.40 
2602B 8.00 
2602.18 8.00 
2602 -26 8.00 
MK4102P 11.40 
7552 -1CPE 8.00 
7552 -2CPE 8.00 

DISPLAYS 
OPCOA 
SLA1 Red 
SLA11 Green 
SLA21 Yellow 
SLA7 Red 
LITRONIX 
DL80 Red 
0L81 Red 
DL1O Red 
OL10A Red 
DL101 Red 
0L57 Red 
DL61 Red 
13L33 Red 
DL44 Red 
DL402 Red 
0L701 Red 
DL704 Red 
DL707 Red 
DL747 Red 
XCITON 
XAN72 Red 
XAN52 Green 

74LS 

2.25 
3.50 
3.50 
1.60 

6.00 
6.00 
6.00 
4.00 
4.90 
9.90 

12.00 
4.00 
6.00 
4.00 
3.40 
2.25 
2.35 
2.50 

2.00 
2.00 

4©fjliÍiillf' 
p'I 

EP 9125 - -- - 
9 -DIGIT DISPLAY 

$7.90 
1/8" character height 
compact, thin PC 

package 
wide viewing angle 

OPTOISOLATORS 
MONSANTO 
MCT2 1.35 
LITRON IX 
ILl 1.30 
1L12 1.40 
1L16 1.80 
1L74 1.35 
ILD74 1.75 
1LQ74 3.40 

9300 SERIES 

74LS00 .58 
74LS01 .58 
74LS02 .58 
74LS03 .58 
74LS04 .63 
74LS05 .63 
74LS08 .58 
74LS09 .58 
74LS10 .58 
74LS11 .58 
74L$15 .58 
74LS20 .58 
74LS21 .58 
74L$22 .58 
74LS27 .64 
74LS30 .58 
74LS32 .64 
74LS51 .58 
74L$54 .58 
74L$55 .58 
74LS73 .92 
74LS74 .92 

74L$76 92 
74L$78 .92 
74LS107 .92 
74LS109 .92 
74LS112 .92 
74LS113 .92 
74LS114 .92 
74LS138 2.38 
74LS139 2.38 
74LS151 2.10 
74LS153 2.38 
74LS157 2.10 
74LS158 2.40 
74LS160 2.70 
74LS161 2.70 
74L$170 5.92 
74L$174 3.02 
74L$175 2.90 
74LS181 3.72 
74LS251 2.55 
74LS253 3.05 
74LS260 .58 

PREMIUM OUALIIT S COMPONENTS 
We've been buying and selling top quality components for nearly 
ten years, Our annual volume exceeds $3 million. 
We handle only original parts, from the world's 
leading manufacturers and our customers include 
some of the largest and most quality- conscious 
companies. Now you can take advantage of our 
component buying skills and power and select 
from a broad range of advanced circuits. 

AUDIO AMPS 
Type V w S2 Price 

IC SOCKETS 
SOLDER TIN 

LM352 6 -15 1.15 8 1.60 8 pin DIL .22 
LM354A 6 -27 2.80 8 2.50 14 pin DIL .26 
TA4611 B 12 6 -15 1.15 8 1.60 16 pin OIL 
TAA621Al2 6 -27 1.40 8 2.00 24 pin DIL 

.29 

T8A6411311 6 -18 2.20 4 3.00 28 pin DIL 
.75 

1.10 
T84800 5 -30 4.70 8 2.20 36 pin DI 1.70 
TBA810AS 4 -20 2.50 4 3.00 40 pin DI 1.90 
TBA820 3 -16 0.75 4 1.70 WIRE WRAP -GOLD 
TCA830 5.20 2.00 4 2.20 14 pin DIL TCA940 6 -24 6.50 8 4.40 16 pin DIL 

.40 

.45 

P1101Á 
P1101Á1 
1402A N 
1403A H 
1403A N 
1404A H 
1404A N 
1405A 
1506 
1507 
1602 
1702 
C2102 
P2102 
C2102.1 
P2102.1 

2524V 
Recirculating 512 Bit 
Dynamic Shift Register 

1 -24: $3.90 25 up: $3.80 
FM STEREO 752óN 

DEMODULATOR 7523N 
XR1310 $3.20 MOS-LSI 

6.90 
8.50 
5.40 
8.00 
5.40 
8.00 
5.40 
4.10 
4.00 
4.00 

33.00 
33.00 
8.00 
6.00 
8.00 
6.00 

C2102-2 
P21022 
2505K 
2512K 
2521V 
2524V 
2525V 
2533V 
3341PC 
MM5025N 
MM5026N 
MM5027N 
MM5055N 
MM5056N 
MM 5057N 
MM5058N 

75107 
75107BN 2.60 
75108BN 2.30 
75109N 2.20 
75110N 2.20 
75115N 2.25 
75138N 2.95 
75150N 3.10 
75154N 4.10 

SOLDER - GOLD 75208N 2.70 
14 pin OIL .35 75234N 2.50 
16 pin DIL .40 75450N 1.25 
TEFLON 75451N 1.00 

3 pin TO -5 .55 75452N 1.00 
4 pin TO -5 .65 75453N 1.00 
6 pm TO -5 .90 7520 SERIES 8 pin TO -5 1.10 

10 pin TO -5 1.40 SENSE AMPS 

8.00 
6.00 
3.30 
5.50 
4.00 
3.90 
5.30 
8.50 
8.20 

20.00 
20.00 
20.00 

5.50 
5.50 
5,50 
5.50 

MM 
MM404H 12.00 
MM405H 23.00 
MM406H 6.50 
MM407H 6.50 
MM451H 11.40 
MM454F 18.00 
MM500H 2.00 
MM 506H 3.20 
MM507H 3.20 
MM550H 5.90 
MM551H 5.60 
MM555H 5.60 

INTERSIL 8038 XR215 PHASE. 
LOCKED LOOP 

PRECISION WAVEFORM For FM or FSK demodulation, 

GENERATOR & VCO freq. synthesis and tracking fil- 
ter applications. 5 to 26V from 

For simultaneous sine, square 0.5Hz to 35MHz. Accepts ana- 
and triangular waveforms C.001 log signals 300mV to 3V. In- 
Hz to1MHz. terfaces with DTL, TTL & ECL 
Part No. 1 -9 10 up 1 -24 25 up 

8038CCP0 $4.50 $1 53.70 5 -0O- $12.50 

7524N 
7525N 

4.00 
2.00 
4.25 
1.75 
2.00 
4.50 

HYBRID 
powef 

AMPLIFIERS 
51.10100 10W $6.90 
SI1020G 20W 9.90 
SI -1030G 30W 18.70 
SI -1050G 50W 25.90 

POWER 
TRANSISTORS 

BU204 3A 1300V $4.14 
BU205 3A 1500V 4.95 
BÚ206 3A 1700V 5.94 
BU207 6A 1300V 5.85 
BU208 6A 1500V 6.93 
BU209 6A 1700V 8.64 

9300PC 1.00 
9301PC 1.20 
9304PC 1.50 
9306PC 6.90 
9308PC 2.50 
9309PC 1.60 
9310PC 1.50 
9311PC 2.30 
9312PC 1.20 
9314PC 1.30 
9316PC 1.50 
9318PC 2.30 
9321PC 1.20 
9322PC 1.30 
9324PC 2.00 
9328PC 2.50 
9334PC 2.95 
9338PC 3.30 
9340PC 5.00 
9341PC 4.10 
9342PC 1.15 
9360PC 1.75 
9366PC 1.75 

LED'. 

.125" dia. 
209 Rec $.25 
209 Yell : w .35 
209 Grain .35 

.160 dia. 
216 Roc .25 
216 Yel cw .30 
216 Greet .30 

.200" d a. 

220 Ree .25 
220 Vol cw .30 
220 Grert .30 

LOW PR JFILE 
226 R. $.25 
226 Val cw .30 
226 Grain .30 
226 Orange .30 

5053 Rei .35 
5053 Ye bw .40 
5053Gnon .40 
5053 On mge .40 

216 = h' /5024 
5053 = h' /5053 

MV50 R el $.30 

1 -AMP RECTIF ERS 
10 100 1000 

1N4001 1.00 7.00 60.00 
1N4002 1.10 8.00 70.00 
1N4003 1.20 9.00 80.00 
IN 4004 1.30 10.00 90.00 
1N4005 1.40 11.00 100.00 
1N4006 1.50 12.1)0 710.00 
1N4007 1.60 13.00 120.00 

PHASE -LOCH ED 
LOOPS 

LM567CM Mini nil. 1.80 

INTERFACE MODULES 
CY1010 Instr. Amp., Bipolar Input 29.00 
CY10114 Instr. Amp., 8ipolar Input 49.00 
CY1020 Instr. Amp., FET Input 34.00 
CY1021 Instr. Amp., FET Input 49.00 
CY1021A Instr. Amp., FET Input 59.00 
CY2137 DAC, 10 Bit, Low Drift 39.00 
CY2218 DAC, 12 Bit, 2 Quad Multiplyinç 149.00 
CY2237 DAC, 12 Bit, Low Drift 69.00 
CY2735 DAC. 4 Digit BCD, Low Cost 79.00 
CY3035 ADC, 8 Bit, Sect. Counting, 

Low Cost 89.00 
CY3635 ADC, 3 Digit BCD, Sect. Count. 

Low Cost 119.00 

LINEAR Ks 
H =TO5 N =DIP M= MINI -DIP D =CER -DIP K =TO3 

LM114H 
LM300H 
LM300N 
LM301AH 
LM301 AM 
LM301AN 
LM301M 
LM301H 
LM302D 
LM302N 
LM302H 
LM304H 
LM305H 
LM305AH 
LM305N 
LM306H 
LM307H 
LM307M 
LM307N 
LM308H 
LM306AH 
LM308D 
LM308M 
LM309H 
LM309K 
LM31 0H 
LM310M 

3.00 
1.20 
1.20 

.90 

.80 
1.10 

.90 

.90 
3.50 
1.30 
1.50 
1.50 
1.05 
1.05 
1.00 

.95 

.75 

.95 
1.50 
1.20 
5.00 
2.00 
1.20 
1.75 
1.95 
1.60 
1.80 

MINIMUM ORDER: $10.00 
Add $1.00 to cover postage and handling 

SEND CHECK OR MONEY ORDER (NO C.O.D.) TO: 
California residents add 6% sales tax. ANA 

P.O. BOX 2208R, Culver City, CA 90230 

LM311H 
LM311D 
LM311 M 
LM 311 N 
LM312H 
LM318H 
LM324N 
LM331N 
LM339N 
LM320-5K 
LM320-5T 
LM320-12K 
LM320-12T 
LM340-05K 
LM340-06K 
LM340-08K 
LM340-12K 
LM340-15K 
LM340-18K 
LM340-24K 
LM555CM 
LM556CN 
LM709CH 
LM709CN 
LM71oCH 
LM71OCN 
LM711CH 

1.70 LM711Ch 
1.90 LM715CH 
1.75 LM715CC 
2.00 LM723C/- 
2.70 LM723Ch 
2.60 LM725CH 

LM725CC 
LM733C1- 
LM733CC 
LM733Ch 
LM741CH 
LM741CC 
LM741CA 
LM741CI 
LM747C1- 
LM747Ch 
LM747CC 
LM748CA 
LM748Ch 
LM777C1- 
LM777C1. 
LM3046C , 
LM3054C , 
SG4501T 
SG4501N 
LM5000K 

1.90 
2.20 
3.20 
2.90 
2.50 
2.90 
2.50 
2.60 
2.60 
2.60 
2.60 
2.60 
2.60 
2.60 
.90 

1.30 
.45 
.45 
.90 
.90 
.90 

K POWER REGULATORS 
LM335K: 5V, 600mA 240 
LM336K 12V, 500mA 2 9C 
LM337K 15V, 450mA 2 5C 

COM2601 
USRT 

.90 
4.30 
4.60 

.90 

.75 
5.00 
5.20 
1.40 
3.50 
1.30 

.45 
1.25 

.44 

.70 
1.70 

.90 
2.50 

.55 

.55 
2.15 
2.10 
.95 

1.50 
2.20 
2.20 
7.50 

UNIVERSAL SYNCHRONOUS 
RECEIVER /TRANSMITTEF 
from Standard Microsystems 

ST R, BSC. b¡ -sync and interleaved bi -srnc modes 
of operation fully programmable f.11 or half 
duplex operation fully double buffered lirectly 
TTL compatibles high speed operation loe power 

PRICE: 1 -9 10 up 
$30.00 $24.00 

COMB :12 
_ 

vtIiliIIIirt ItiI :: UAk'I 
UNIVERSAL ASYNCHRONC ,JS 

RECEIVER /TRANSMITTE ( 
from Standard Microsystems 

Direct TTL compatibility full or half dug lex op 
eration fully double buffered fully plogram - 

meble high speed operation tri -state i .utputs 
PRICE: 1 -9 10 up 

$13.20 $10.60 

SPECIFICATION SHEETS: $.25 ea. 
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LIVE IN THE WORLD 
OF TOMORROW ...TODAY! 
And our FREE 180 PAGE CATALOG is packed with 
exciting and unusual values in electronic, hobby 
and science items - plus 4.500 finds for fun. study 
or profit ... for every member of the family. 

A BETTER LIFE 
STTIRTS HERE 

3-CHANNEL 
COLOR ORGAN KIT 

Easy to build low -cost kit needs no 
technical knowledge. Completed unit 
has 3 bands of audio frequencies to 
modulate 3 independent strings of 
colored lamps (i.e. "lows" -reds, "mid- 
dles"- greens, "highs " -blues. Just con- 
nect hi -fi, radio, power lamp etc. & 
plug ea. lamp string into own channel (max. 300w ea.) Kit fea- 
tures 3 neon indicators, color intensity controls, controlled 
individ SCR circuits; isolation transformer; custom plastic 
housing; instructions. 
Stock No. 41,831 EH $18.95 Ppd. 

WHEN YOU COME TO PHILADELPHIA BE SURE TO SEE 

IN BARRINGTON, N. 1. ONLY 10 MINUTES AWAY AT 

AM RADIO FITS IN /ON YOUR EAR! 

Wear it inconspicuously everywhere, 
Listen as you work (lawn, yard, of- 
fice), watch (game, beach) or wait. 
Instant music, news, sports. No 
gimmick, our 6.10 oz. Technological 
wonder has integrated circuit. 11 
transistors, patented ferrite antenna/ 
tuner /volume dial. Uses normal silver 
oxide hearing aid batt. (incp for approx. 100 hr >. playing. 
New batt. to slip in avail. at drug stores (about 50c). No 
lgngthy wires, bulky cases, or power -packs! 
Stock No. 42,275 EH 

PRO ELECTRONIC 
SOUND CATCHER 
Parabolic mike w/ 183a" reflecting 
shield & 2 I.C.'s in amplifier magni- 
lies signals 100X that of omni- direc- 
tional mikes. Catch a songbird 1/2 
mile off; OB's huddle strategy; sounds 
never before heard. Super directivity 
gives highest signal to noise ratio poss. Safe: auto. cuts off 
ear damaging noises. Earphones, tape recorder output, tripod 
socket. Req. two 9v trans. batt. (not inch. 
No. 1649 EH (51/2 LB.) $299.00 Ppd. 

$14.95 Ppd. 

BIG EAR "TOY" MODEL -80,176 EH 

WHICH ARE YOUR CRITICAL DAYS? 

Can Bio- rhythm tell you? We're not 
sure, but we're told that vast mood 
shifts are caused by your body's 
Internal Time Clock whose rhythms 
can be charted ahead to possibly 
warn you of "critical" days. Some 
are great, some blah. Maybe it's 
your physical, emotional & intellectual rhythms converging 
at the right or wrong time. Compute your cycles with our Bio- 
rhythm kit and judge for yourself. Incls Charting kit, metal 
Dialgraft Calc. instrs. 
Stock No. 71,949 $11.50 Ppd. 
1 YR. PERSONALIZED REPORT - BY COMPUTER 
Stock No. 19,200 (Send Birthdate) $15.95 Ppd. 

$32.25 Ppd. 

Ir 

108 

MAIL COUPON FOR 

GIANT FREE 
CATALOG! 

180 PAGES MORE THAN 

4500 UNUSUAL 
BARGAINS 

Completely new 1975 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 

He -Ne LASERS ... $115.00 up! 

Top quality lasers feature TEMOo 
mode, internal mirror plasma tubes 
w /10,000 hr. life, self- starting cold 
aluminum cathodes, low noise & 
ripple, guaranteed output power 
stability and more for demanding 
lab work. 18 -mo. mfr. wty. 115v AC 

(A) 0.5mW ... 0.88 Beam Dia., 1 mRad Diverg. 
n79,070 EH (2.6x8.5x14.8 ") $115.00 Ppd. 

(B) 1.OmW ... (as above) 079,073 EH $150.00 Ppd. 
(C) 4.0mW ... 0.8 Beam Dia., 1.1 mRad Diverg. 

c 79,079 EH (3.9x5.5x15.6 ") $485.00 Ppd. 

TOTAL KIRLIAN 
PHOTOGRAPHY SET 
Explore "aura" photography w/ 
superb new self -contained Kirlian 
Electrophotography Research Unit. 
Terrific value - introduced at 
$99.95 ($140 in Sept.)! Has every- 
thing but vinyl photo changing 
bag. Ideal for color or b &w 35mm, 
sheet or Polaroid film for photos 

up to 5x7" all without camera or lens. Variable voltage 12v 
to 32kv. Ultimate safety design -fully encased in plastic; 
patented electronics. lnstrs. 
No. 72,104 EH (3x57/8077/8 ") $99.95 Ppd. 
No. 42,240 EH (CHANGING BAG) $6.50 Ppd. 

LOW COST 

7X INFRA -RED VIEWER 

For Infra -red crime detection sur- 
veillance, security system align- 
ment, I.R. Detection, laser check- 
ing, nite wildlife study, any work 
req. I.R. detection & cony. to visible 
spectrum. Self cont. scope w /every- 
thing incl. I.R. light source. 6v 

or 12v power, 6032 I.R. converter tube, f/4.5 objective lens, 
adjust. triplet eyepiece. Focuses from 10' to infinity. 
No. 1659 EH (11x141/4x3 ") $275.00 Ppd. 
WITHOUT LIGHT SOURCE 
No. 1648 EH $225.00 Ppd. 

NEW! KIRLIAN PHOTOGRAPHY KIT! 
Experiment in the fascinating new 
field of "Kirlian electrophotography" 
-images obtained on film without 
camera or lens by direct recording of 
electric charge transmitted by ani- 
mate & inanimate objects. Each 
"aura" differs- animate aura said to 
change corresponding to physical 

changes. Kit incls portable darkroom, double transformer iso 
fated from power source; instructions. 
No. 71,938 EH $49.95 Ppd. 
"HIGH VOLTAGE PHOTOGRAPHY" by H. S. Dakin 
No. 9129 EH (60 -PG.) PPBK BK.) $5.00 Ppd. 
DELUXE KIRLIAN PHOTOGRAPHY SET 
N0. 72,053 EH $399.00 Ppd. 

KNOW YOUR ALPHA FROM THETA! 
For greater relaxation, concentration, 
listen to your Alpha -Theta brain - 
waves. Ultra- sensitive electrode head - 
band slips on /off in seconds- elimi- 
nates need for messy creams, etc. 
Atch'd to amplifier, filters brain - 
waves, signals beep for ea. Alpha 
or Theta wave passed. Monitoring 

button simulates Alpha sound; audio & visual (L.E.D.) feedback. 
Reliable, easy -to -use unit -comparable to costlier models. Com- 
pletely safe. Comprehensive instruction booklet. 
No. 1635 EH (803x4 "; 24 oz.) $134.50 Ppd. 
LOW COST "STARTER" UNIT 
No. 71,809 EH $55.00 Ppd. 
DELUXE "ON" TIME MONITOR MEASURES & RECORDS % 
No. 1652 EH $349.50 Ppd. 

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

EDMUND SCIENTIFIC CO. 
How Many Stock No. 

300 Edscorp Building, Barrington, N.J. 08007 
Description Price Each Total 

PLEASE SEND GIANT 
FREE CATALOG "EH" 

Charge my BankAmericard 

Charge my Master Charge Add Handling Chg.: $1.00, Orders Under $5.00, 50e, Orders Over $5.00 
Interbank No.- I 

I 

eux0 maa,c' 9 !enclose check money order for TOTAL S 

My Card No. Is ® 
Card Expiration Date 
30 -DAY MONEY -BACK GUARANTEE. 
You must be satisfied or return 
any purchase in 30 days for full 
refund. $15.00 minimum 

Signature 

Name 

Address 
City State Zip 
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EEITI2 
CT -1024 

TERMINAL 
SYSTEM 

When we designed the CT -1024 we 

knew that there were many applica- 

tions for an inexpensive TV display 

terminal system. Even so, we have 

been surprised at the many additional 
uses that have been suggested by our 
customer in the last four months since 

we introduced this kit. 

The basic kit, consisting of the charac- 

ter generator, sync and timing circuits, 
cursor and 1024 byte memory gives 

you everything you need to put a six- 

teen line message on the screen of any 

TV monitor, or standard set with a 

video input jack added to it. Input 
information to the CT -1024 may be 

any ASCII coded source having TTL 
logic levels. Two pages of memory for 
a total of up to one thousand and 

twenty four characters may be stored 

at a time. The CT -1024 automatically 
switches from page one to page two 
and back when you reach the bottom 
of the screen. A manual page selector 

switch is also provided. The main board 

is 91/2 x 12 inches. It has space pro- 

vided to allow up to four accessory 

circuits to be plugged in. If you want a 

display for advertising, a teaching aid, 

or a communication system then our 

basic kit and a suitable power supply 

is all you will need. 

CT -1 TERMINAL SYSTEM with 
MEMORY KIT $175.00 ppd 

Power supply kit to provide + 5 Volts @ 

2.0 Amps and - 5 Volts, -12 Volts @ 100 

Ma. required by the CT -1 basic display 

system. 
CT -P POWER SUPPLY KIT $15.50 ppd 

A very nice convenience feature at a 

very reasonable cost is our manual cur- 

sor control plug -in circuit. The basic 

kit allows you to erase a frame and to 

bring the cursor to the upper left cor- 

ner (home up). By adding this plug -in, 

you can get Up, Down, Left, Right, 

Erase to End of Line and Erase to End 

of Frame functions. These may be 

operated by pushbutton switches, or 

uncommitted keyswitches on your key- 

board. Although not essential to ter- 

minal operation, these features can be 

very helpful in some applications. 

CT -M MANUAL CURSOR CONTROL 

KIT $11.50 ppd 

If you plan to use your terminal with a 

telephone line modem, or any other 

system that requries a serial data out- 

put; you will need our serial interface 
(UART) plug -in circuit. This circuit 
converts the ASCII code from a par- 

allel to a serial form and adds "Start" 
and "Stop" bits to each character. The 

standard transmission rate for this 

circuit is 110 Baud, but optional rates 

of 150, 300, 600 and 1200 Baud may 

be obtained by adding additional parts 

to the board. The output of this cir- 

cuit is an RS -232 type interface and 

may be used to drive any type modem, 

or coupler system using this standard 

interface. 

CT -S SERIAL INTERFACE (DART) 
KIT S39.95 ppd 

If you are using the CT -1024 as an IO 

(input - output) device on your own 

computer system, you will probably 

want to connect it to the computer 
with a parallel interface system. A di- 

rect parallel interface allows for mi. ch 

faster data transmission and recept on 

and is basically a simpler device than a 

serial interface system. Our para lel 

interface circuit contains the necessary 

tristate buffers to drive either a separ- 

ate transmitt and receive bus system, or 

a bidirectional data bus system. TTL 
logic levels are standard on this in-:2r- 

face. Switch selection of either full or 

half duplex operation is provided. The 

terminal may write directly to the 

screen, or the computer may "echo" 
the message and write to the screen 

CT -L PARALLEL INTERFACE 
KIT $22.95 ppd 

We would be happy to send you a c3m- 

plete data package describing the CT- 

1024 and a achematic. If you want this 

additional information, circle our nwm- 

ber shown below on your reader ir'or- 
mation service card. The CT -1024 kit 
has complete assembly instructions 
with parts location diagrams and step - 

by -step wiring instructions. If you 

would like to check the instruction 
manual before you purchase the kit, 
please return the coupon with $1.00 

and we will rush you the manual and 

the additional data mentioned at'>ve. 

MAIL THIS COUPON TODAY 

Enclosed is S or Master Charge #- 

or BankAmericard # Card Expiration Date 

CT -1024 Kit CT -M Cursor Contrc I it 

CT -S Serial Interface Kit CT -L Parallel Interfac it 

NAME 

ADDRESS 

CITY STATE ZIP -- 
51.00 Enclosed send manual and data package 

Southwest Technical Products Corp., Box 32040, San Antonio, Texas 782 
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SUUERT 
TY Service Instruments for 
signa/ circuit analyzing. 

When Castle introduced the TV 
Tuner SUBBER analyzing instrument 
it couple of years ago it became the first 
practical way to easily test the VHF 
tuner, UHF tuner and i.f. amplifier 
system of any TV receiver. Being 
lightweight, self contained and battery 
powered the TV Tuner SUBBER *Mk. 
IV is the first such instrument which 
may be carried on service calls and used 
with ANY color or black and white TV 
receiver ... at $45.95 for the battery 
powered Mk. IV, or $52.95 for the a.c. 
plus battery powered Mk. IV -B the 
instruments have been known to pay for 
themselves in TIMESAVING in the 
first two weeks of use! 

Now we have introduced the Mk. V 
Master SUBBER*, an instrument 
which is absolutely unique ... there is 
nothing else like it anywhere! It is 
completely portable and battery 
powered, practically foolproof in it's 
simplicity of operation when testing 
ALL the signal stages of any color or 
black and white TV receiver. The 
substitution signals available allow tests 
of the following stages: VHF tuner, 
UHF tuner. each video i.f. amplifier, 
video detectors, video amplifiers. 4.5 
MHz sound i.f. amplifiers, sound 
limiter, sound detector and audio 
amplifier. It includes a signal level meter 
for testing the antenna signal. Inbuilt 
telescopic antenna makes the meter 
adaptable for true field strength 
measurements. Inbuilt monitor 
loudspeaker ensures foolproof sub- 
stitution tests ... every time! 

At $169.95 the Master SUB- 
BER* instrument is the best bargain in 
an analyzer that has ever been available. 
It will save oodles of time in the hands of 
a professional troubleshooter ... and 
help advance the novice to professional 
status. 

All SUBBER' instruments come 
complete with batteries, connecting 
cables and comprehensive instruction 
manual. The Master SUBBER* comes 
complete with wall plug -in transformer 
for 120vac 60Hz operation. 

As an added bonus, all SUB- 
BER instruments enable use of the high 
speed agc system analyzing procedure 
invented by Castle ... the first practical 
method for analyzing agc system defects 
without confusion. 
*A registered trademark of Castle TV Tuner 
Service, Inc. 
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These instruments boast the extra features of all 
Castle products - advanced technology - modern 
styling - and they work! 

If you need to save some analyzing time ... you 
need a SUBBER* instrument! 

See your stocking distributor ... or write for more 
details and complete specifications. 

CASTLE TV TUNER SERVICE, INC. 
5715 N. Western Ave., Chicago, Illinois 60645 Phone: (312) 561 -6354 

In Canada Len Finkler Ltd . Ontario 
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