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is proud to announce the 
GRAND OPENING 

of our new Service Center in 

l1011)J011 too1et... 

mast 8 hr. Service! 
X995 

1 YEAR GUARANTEE 
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PTS ELECTRONICS, INC 
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CHARLOTTE, N. C. 28205 
TEL. 704. 332,8007 
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PTS ELECTRONICS, INC 

5682 STATE RD 

CLEVELAND, OHIO 44134 
TEL 216, 845-4480 

OKLAHOMA: 
PTS ELECTRONICS, INC 

3007 N MAY 

OKLAHOMA CITY, OKLA. 73106 
TEL. 405.947.2013 

OREGON: 
PTS ELECTRONICS. INC 

5220N E. SANDY BLVD 

PORTLAND. OREGON 97213 
TEL 503.282 -9636 

PENNSYLVANIA -EAST: 
PTS ELECTRONICS, INC 

19215 10TH ST 

PHILADELPHIA,PA. 19142 
TEL 215. 724-0999 

PENNSYLVANIA -WEST: 
PTS ELECTRONICS, INC 

257 RIVERVIEW AVE. W 

PITTSBURGH. PR. 15202 
TEL. 412. 7617648 

TEXAS- NORTH: 
PTS ELECTRONICS, INC 
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LONGVIEW, TEX. 75601 
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TEXAS -EAST: 
PTS ELECTRONICS. INC 
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HOUSTON, TEX. 77032 
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FREE JOB CARDS . FREE SHIPPING LABELS 

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. WERE PRO= ESSIONALS- 
1 8 years experience made us what we are! 

You owe it to yourself 
to try P.T.S. We are the fastest growing, oldest and now the 
largest tuner service company In the world. Here Is what 
you get: 

1. Fastest Service -8 hour-in and out the same day. Overnight 
transit to one of our plants. 

2. Fine Quality! Your customers are satisfied and you are not 
bothered with returning tuners for rework! 

3. Lower Cost! Up to $5.50 less than other tuner companies! 
4. Friendly, helpful service! We help you do more business -that 

way we will do more, too. We want your business and we try 
to deserve it! 

Color Black & White Transistor 
Tubes Varactor Detent UHF 

AID Makes 

VHF or UHF $9.95 
UV -Comb. $16.95 

Major parts and shipping 
charged at cost. 

(Dealer net!) 

for finer, faster, 
Precision 

send faulty unit with tubes, shields and afl broken parts to: 

y PTS ELECTRONICS, INC. 
1 

I 

( P. O. BOX 5512 
724 SIEGLE AVENUE 

CHARLOTTE, N. C. 28205 
TEL. 704, 332 -8007 

or to any of our strategically located Service Centers Tuner Service 
(irrlC I on reader .service Ccuel 



Another advance 
in tube 

technology 
from RCA 

RCA, the leading 
manufacturer of receiving 
tubes, continues to in- 
troduce new types to satisfy 
the needs of the replace- 
ment market. We can do this 
because RCA has unique 
design capability that 
comes only with years of 
tube design and manufac- 
turing experience. This 
means that when you install 
RCA -made tubes, you're 
selling quality tubes with 
the newest and best in- 
novations in design and 
performance. 

First in a new series of 
dynamic approaches to 
receiving tube technology, 
geared to the rigorous de- 
mands of the replacement 
market, RCA's exclusive, 
new 6MJ6 /6LQ6 /6JE6C 
brings added reliability to 
horizontal deflection cir- 

cuits, the most critical in 
your customer's set. Manu- 
factured exclusively by 
RCA, this new rugged hori- 
zontal output tube with the 
integral envelope- top -cap 
assembly,which totally elim- 
inates loose top -cap prob- 
lems, represents another 
significant advance in tube 
technology from RCA. 

You can be certain that 
RCA will continue to lead 
the way in the receiving tube 
business. After all, your 
tube business is our tube 
business and we expect to 
share this high volume 
business with you for a long 
time to come. 

See your RCA distribu- 
tor for all of your tube needs. 

Rugged Features of the 
6MJ6 /6LQ6 /6JE6C 

Integral- Envelope -Top- 
Cap Assembly 

Rigid Cage 

Stable grid alignment 

Excellent Heat Dissipation 

RC" 
RCA /Electronic Components /Harrison, N.J. 07029 
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We're making it our business to make your business easier. 

General Electric's STC progrnm. 
It takes theTough'outof 

Tough Dog' service. 
S. stands for our new 

Symptom Repair Manual. It was 
created for you by GE to deal with 
the most common faults. It lists a 
variety of symptoms. And then tells 
you what to check and in what order. 

T. stands for our Trouble- 
shooting Flow Charts. If a particular problem was not found by 
using the Symptom Repair Manual, these charts will take you 
through a logical sequence of checks to locate the faults. 

C. stands for time -consuming Circuit Analysis. If you follow 
the `S' and `T, in most cases you will never have to get to `C.' 
With these two service aids you can quickly diagnose 95% of all 
General Electric TV service problems. Using them will save you 
time, money and aggravation. And needless to say, they'll help 
you generate a lot of good will and build your reputation for fast, 
reliable service. 

The Symptom Repair 
Manual is available for a $1.00 
handling charge. To receive your 
copy or details of GE service 
subscription plans, write "Dutch" 
Meyer, GE Television Receiver 
Products Department, Portsmouth, 
Va. 23705; or call collect 
(804) 484 -3521. 
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STC. A service technician's 

Circle 2 on reader service card 

best friend. 
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For some really special and unusual effects, this unit can't 
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by Gary Kay 
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COLOR 
FIX 

TYPICAL COLOR PICTURE TUBE has voltages 
applied like the ones shown here. For com- 
plete data on troubleshooting this part of a 

color TV receiver 
....see page 60 
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looking ahead 

Quadra dio 

Four -channel signals should be 
filling the air this summer in San 
Francisco when the EIA- 
sponsored National Quadriphonic 
Radio Committee (NQRC) begins 
field- testing 4- channel broadcast- 
ing systems developed by five dif- 
ferent companies, using the 
facilities of FM station KIOI there. 
The NQRC - patterned after the 
NTSC which developed current 
standards for both monochrome 
and color broadcasting, and the 
NSRC which studied proposals 
leading to the FM stereo standards 
is screening all proposed discrete 
four -channel broadcast systems 
and will turn the results of its 
studies over to the FCC. 

The systems currently under 
study have been submitted by 
General Electric, Quadracast Sys- 
tems Inc., Nippon Columbia, RCA 
and Zenith. All systems are corn - 
patible with both two -channel 
stereo and mono - that is, the full 
signal may be received as conven- 
tional stereo on a two -channel re- 
ceiver or as a monophonic broad- 
cast on a non -stereo radio. In FM 
stereo broadcasting, the signal is 
divided into left- plus -right and 
left -minus -right channels. Most of 
the systems add two additional 
channels of information - one for 
front -minus -back information and 
another for the left- rear -plus -left- 
front- minus -right- front -plus- 
right -rear information, defining the 
criss -cross relationship between 
diagonally opposite speakers. 

Trouble is, this doesn't leave any 
room for an SCA channel - that 
extra multiplexed channel used by 
some FM stations for special 
background music systems and so 
forth. So one of the system propo- 
nents, RCA, is advocating two sys- 
tems - one of them a complete 
four -channel system and the other 
elminating the criss -cross separa- 
tion signal. A station with an SCA 
channel could merely eliminate 
the fourth channel. This would re- 
sult in somewhat less diagonal 
separation between speakers, but 
the same four -channel receivers 
could pick up both types of four - 
channel broadcasts. 

Discomania 

This column has been reporting 
a new videodisc system just about 
every month - so why should 
June be an exception? This 
month's videodisc comes from 
France, where it was invented by 
28- year -old Guy Nathan, who al- 
ready has many electronic inven- 
tions to his credit. Called "Op- 
tidisc," it has the distinction of 

being the slowest- moving video 
record proposed so far, revolving - according to its inventor - at 6 
rpm or even slower, as compared 
to 1,500 or 1,800 for other 
optically- scanned discs an- 
nounced so far. 

The other optical discs revolve 
at the rate of one revolution for 
each TV frame and have micro- 
scopically thin tracks. Nathan's 
disc aligns each TV scanning line 
perpendicular to the direction of 
movement, with each track about 
0.6 -mm wide. A light source shines 
through transparent turntable and 
transparent disc to a pickup head 
containing an array of photo - 
diodes. Thus the system feeds one 
scanning line to the TV set at a 
time. Nathan claims each one - 
sided disc, eventually, will be able 
to hold one hour of color TV pro- 
gramming. 

In the recording process, a laser 
beam lays down the TV signal on 
35 -mm film. This image is trans- 
ferred photographically to a glass 
master disc, which serves as the 
negative for printing flexible video 
records at "50 to 100 discs per 
second." The promoters of the 
new disc system claim that the 
player attachment can sell for 
about $200 and the discs will cost 
about 20 cents each for manufac- 
ture and duplication. 

Instant -off 

One of the casualties of the 
energy crisis is the -instant-on- 
feature, which keeps color TV 
cathodes cozily warm when the set 
is turned off, to produce an im- 
mediate picture when it's turned 
on. Most television manufacturers 
are eliminating it in their 1975 
models, and it probably will be 
only a memory by the end of this 
year. Instant -on has been a target 
of energy- saving measures intro- 
duced into several state legisla- 
tures on the grounds it wastes 
electricity, and manufacturers 
have responded by removing the 
feature as quickly as possible. 

It's estimated that instant -on can 
consume as much as 50 watts of 
power in a tube -type set where it 
keeps a number of filaments glow- 
ing at a reduced level. In solid - 
state sets, where it only has to 
warm the picture -tube, it con- 
sumes about 6 watts - less than a 

Christmastree light bulb. 
But impatient viewers need not 

despair - help is on the way. A 
new quick -warmup picture tube 
which requires no preheating has 
been developed by Philips of Hol- 
land, and a similar tube will be in- 
troduced here by Sylvania, and 
probably others. It's not quite as 
fast on the draw as instant -on cir- 

cuits, but in solid -state sets it pro- 
vides a very quick picture. And it 
saves those critical 6 watts, 

Discrete or 
matrix? 

Once the NQRC's material is 
turned over to the FCC, there's no 
assurance that any one of the sys- 
tems will be adopted as the stan- 
dard for quadriphonic broadcast- 
ing. The NQRC's principal activity 
is to explore discrete four -channel 
systems - those which would re- 
quire changes in the FCC rules. 

But many FM stations are al- 
ready broadcasting a type of 
4- channel which requires no mod- 
ifications in transmitting gear and 
no FCC approval. This is the matrix 
type - the most popular of which 
is SQ, developed by CBS. So when 
the FCC finaly begins to seriously 
consider 4- channel broadcasting, 
you can expect a new battle be- 
tween the proponents of matrix 
and discrete systems, which could 
well be a replay of the current con- 
flict between matrix and discrete 
record backers. The principal an- 
tagonists are expected to be the 
same - CBS vs RCA. 

Vhf -uhf parity 

Another longtime TV feature is 
vanishing with the 1975 models - 
the continuous uhf tuner. As man- 
dated by the FCC, all television re- 
ceivers manufactured after June 
30 for use in the U.S. must be 
equipped with "comparable" uhf 
and vhf tuners. This means that if 
vhf channels click in with detent 
action, the same must be true of 
uhf; if vhf channels are identified 
by numerical readout, each indi- 
vidual uhf channel number must 
also appear. The purpose of the 
rule is to help uhf stations, which 
have suffered because they've 
been more difficult to tune than 
vhf. There's no rule against con- 
tinuous uhf tuners, but the FCC 
says vhf and uhf tuning facility 
must be "comparable." Therefore, 
to use a continuous uhf tuner a 
manufacturer would also have to 
use a continuous vhf tuner - and 
they don't make them no more. 

Lidar 

That stands for "light detection 
and ranging" and is one of NASA's 
long -rang projects as outlined to 
Congress in a recent hearing. It's 
similar to radar, except that it uses 
a pulsed tunable laser beam in- 
stead of radio waves. Its function is 
to detect such oceanographic 
properties as oil pollution, plant 
life, depth and salinity. This highly 

4 

accurate system determines coast- 
line depths by measuring the time 
difference between the return 
beams of a high -power laser from 
the surface and the bottom of 
bodies of water, and the composi- 
tion of the water can be identified 
by the wavelength of the return 
beam. It has been under develop- 
ment since 1971. By mid -1975 it 
will be used in an attempt to 
measure pollution in the atmo- 
sphere. Among other NASA re- 
search projects is the development 
of a solid -state recorder with no 
moving parts to replace tape re- 
corders. 

4- channel chip 

In the battle of the four - 
channel discs (SQ vs. CD -4), 
SQ proponents have had one 
major selling- point: SQ is in- 
herently less expensive. This 
argument is being eroded by 
the development of an IC de- 
modulator chip by Signetics 
Inc. for the CD -4, or Quad - 
radisc, system. To be offered 
to manufacturers at $1.54 
each (two chips are required 
for each demodulator), it will 
bring the cost of a CD -4 de- 
modulator to about the same 
as an SQ decoder. SQ still has 
a price advantage, however, 
because the cartridge, stylus 
and turntable for CD -4 require 
greater precision in manufac- 
ture. 

Flat screen again 

The never -ending quest for 
a hang -on- the -wall flat- screen 
TV display is still being pur- 
sued. Three systems were 
demonstrated at the Interna- 
tional Electron Devices Meet- 
ing in Washington. Sony 
showed a 7 -inch monochrome 
gas- discharge panel less than 
a half -inch thick, containing 
60,000 picture elements and 
capable of displaying 32 grey 
levels, with a claimed bright- 
ness of 25 foot -lamberts and 
contrast ratio of 40 to 1.A Bur- 
roughs gas- discharge display 
is 6 by 12 inches, two inches 
thick, with 49,000 information 
cells. Hughes Aircraft demon- 
strated a liquid -crystal display 
one inch square with 10,000 
picture elements. R -E 

by DAVID LACHENBRUCH 
CONTRIBUTING EDITOR 



Replacing 
semiconductors 

takes 
guidance. 

And 
here it is. 

Our new Semiconductor Product Guide. 
It's the cross- reference for entertainment 

replacement semiconductors. 
Transistors, zener diodes, diodes, 

high -voltage rectifiers, light emitting diodes, 
color crystals, integrated circuits, 
field -effect transistors ... they're all here. 
With one of ours you can replace 
265 on the average. 

And with every one of ours you get 
Mallory performance and reliability. 

Get your Semiconductor Product Guide 
at your Mallory distributor's today. 
With a guide like this you can't go wrong. 

MALLORY 
MALLORY DISTRIBUTOR PRODUCTS COMPANY 
a division of P. R. MALLORY & CO. INC. 
Rox 1284. Indianapolis, Indiana 46208; Telephone: 317.636-5353 

Batteries Capacitors Controls CRIME ALERT* DURATAPE'* Resistors Semiconductors SONALERTR Switches Timers Vibrators 
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new & timely 

New superconductivity record 
is 23.2 degrees Kelvin 

Bell Laboratories' scientists report rais- 
ing the temperature of a thin film of a 
niobium -germanium alloy to minus 250°C 
(minus 418° F or 23.2° K) before it lost its 
superconductivity. 

Superconductivity (the ability of a ma- 
terial to carry electric current without 
losses) is a phenomenon shown by some 
materials at temperatures near absolute 
zero. Scientists have continually sought 
new materials and new methods of rais- 
ing the temperature at which supercon- 
ductivity can be maintained, in the hope 
of developing superconductors that can 
be used for power generation and dis- 
tribution systems and other electronic 
equipment. (A small increase in the tem- 
perature at which a metal will remain 
superconductive means a large decrease 
in the cost of the necessary cooling ap- 
paratus.) 

sputtering, which is believed to be able to 
"freeze" the material as it is about to 
change from one atomic structural ar- 
rangement to another. 

"Recent work at Bell Labs," reports Mr. 
Testardi, "indicates that we should be 
able to get the desired intermediate 
atomic arrangements with other materials 
by using high- temperature sputtering 
techniques. However, it is not possible to 
predict which materials will show the 
conditions that favor high- temperature 
superconductivity." 

"Electronic Blackboard" for 
low -cost vision transmission 

A method of transmitting visual and 
audio information simultaneously at 
much lower cost than closed- circuit tele- 
vision is being tested at the University of 
Illinois, reports Bell Laboratories, who 
developed the device. 

The electronic blackboard is a 
pressure- sensitive board on which the in- 
structor writes with ordinary chalk. The 
positions of the moving chalk are regis- 
tered electronically, converted and 
transmitted over an ordinary telephone 
line to any desired distance. At the receiv- 
ing end, the signals are reconverted into a 
form that can be displayed on an ordinary 
television set. 

The audio portion of the lecture or 
program is carried over a second tele- 
phone line, via a portable conference 
telephone already in wide use by Bell Sys- 
tem customers. It features hands -free op- 
eration, a built -in loudspeaker and two - 
way conversation between groups of 
people. 

The university is using the equipment 

to transmit engineering lessons from its 
campus in Champaign- Urbana to off - 
campus locations in Freeport, Rock Is- 
land, Peoria and Rockford. 

Besides using the equipment for live 
classes, entire lectures -both audio and 
graphics -can be recorded on a standard 
tape recorder and transmitted over ordi- 
nary telephone lines to groups meeting 
any desired time or location. 

Citizens Banders aid motorists 
during energy crisis 

Members of the Citizens Band volun- 
teer group REACT (Radio Emergency 
Associated Citizens' Teams) have organ- 
ized for a special effort to aid motorists 
equipped with Citizens Band radio during 
the gas scarcity period, reports The Na- 
tional Reacter, a bi- monthly publication 
put out by the organization's national 
headquarters. 

Not only are the teams monitoring 
Channel 9 for reports of motorists 
stranded for lack of gas, but are advising 
them on distance -saving routes to their 
destinations. Some teams are holding 
drills in the art of laying out the best 
routes. The REACT teams are also in a 
position to advise motorists on the best 
route at a given instant, taking road con- 
ditions, construction and accidents into 
consideration. Some teams have com- 
piled lists of service stations and diesel 
fuel outlets, as an aid to motorists run- 
ning short. 

Since there are nearly four million 
two -way Citizen Band radios in the United 
States, most of them installed in cars, and 
roughly 1000 local REACT teams monitor - 

(continued on page 12) 

PULLING A SUPERCONDUCTIVE STRIP of 
niobium -germanium from bath of liquid 
helium, where it is under test for superconduc- 
tivity. Scientist is L. R. Testardi of Bell Labs. 

The former record, recently set by John 
Gavaler of Westinghouse, was 22.3° K 
(minus 419.56° F). Gevaler's report led to 
the new work by Bell scientists L.R. Tes- 
tardi, J.H. Wernick and W.A. Royer. They 
achieved their results by sputtering a thin 
film of the niobium -germanium alloy onto 
a heated sapphire strip, thus developing a 
film a thousand atoms thick, which had 
the desired properties. 

They discovered also that the sputtered 
thin films showed other interesting qual- 
ities, including a remarkable resistance to 
corrosion and a hardness exceeding that 
of sapphire, one of the hardest materials 
known. This appears to be due to the ELECTRONIC BLACKBOARD, with its TV -set monitor, demonstrated at Bell Labs, Holmdel, N.J. 
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Year after Year... 
Crown equipment 
pays for itself 
STUDIO MONITOR AMPLIFIERS 

All models have complete 
internal protection. IM dis- 
tortion is better than 0.05'. 
from 0.01 watt to full power. 
All units mount in a 19 -inch 
rack. Three year warranties 
cover parts, labor and round- 
trip shipping. 

D 150 

delivers 75 watts RMS per 
channel into 8 ohms; height 
5' /. inches. 

DC300A 

delivers 150 watts RMS per 
channel into 8 ohms, or 600 
watts output in monaural 
operation; height 7 inches. 

D60 

delivers 30 watts RMS per 
channel into 8 ohms; height 
1 inches. 

MAGNETIC TAPE EQUIPMENT 

All models are designed to work 18 hours a day, 7 days a week 
for 10 years with three head replacements. Modular construc- 
tion and plug-in circuit boards mean fast, easy field servicing. 
These precision instruments will make clean, accurate record- 
ings years after the economical semi -pro decks are retired. 
All models handle 'A-inch tape and 7 -inch and 101,1-inch reels. 
All mount in 19 -inch racks. Standard speeds are 15, 71: and 31/4 

ips. There are individual record, erase and play heads for 1 

to 4 channels. Over 40 standard models are available with 
numerous professional accessories. 

ES224 

STUDIO TRANSDUCERS 

Four models of superior quality speaker 
systems have advanced -design electro- 
static elements for midrange and treble 
and acoustic suspension base woofers, 
for finest possible reproduction for the 
professional recording studio. Two models 
of excellent cone speakers provide fine 
sound for broadcast monitoring. 

CROWN, Box 1000, Elkhart, Indiana 46514 Phone (219) 294 -5571 

Send technical data on Crown audio equipment for potential use: 

within Continental U.S.A. outside Continental U.S.A. 

Name & Title 

Company 

Address 

Reliable performance and superior audio quality give 
you years more valuable service, making that higher 
original investment a real bargain. Every piece of 
equipment is ruggedly constructed, rigorously tested 
and guaranteed to meet or exceed printed specifica- 
tions. All circuits are outstanding for low noise and 
distortion, wide bandwidth and high frequency response. 
It's to your credit when you specify the manufacturer 
with 26 years experience in broadcast and professional 
studio equipment. 

DISTORTION ANALYZER 

Model IMA tests audio equipment easily, quickly and accu- 
rately. Both intermodulation distortion analyzer and internal 
oscillators are enclosed in one compact unit. Even an inexper- 
ienced technician can take ten power level measurements in 

5dB steps in just 60 seconds. The ranges are 100, 30, 10, 3, 

1,0.3, and 0.1 

IN THE PRODUCTION STUDIO 

CX822 Mastering Recorder 
computer logic control for safe, rapid 
tape handling and editing full re- 
mote control optional TracSync 
available each channel has two 
mixing inputs and individual bias 
adjust and equalizers third -head 
monitor for meters or headphones 
with A/B switch 

...IN THE CONTROL ROOM 

SP722 Studio Player 
simple tape transport system has 
only 9 moving parts remote start/ 
stop optional, automatic stop in 
play mode 

...ON LOCATION 

SX822 Recorder /Mixer 
integral mixing facility simplifies 
setup same tape transport system 
and meter monitoring as CX822 
two mic or line inputs per channel 

MADE ONLY 
IN AMERICA 

crown 
Circle 3 cm reader service cual 7 



Kit for kit, 
text for text, 
dollar for dollar, your 
best home training 
buy is NRI 
NRI "hands on" method gives you as much as 2 years 
of on- the -job experience. Pick your field and enroll now! 
After over 55 years of training men for Electronics in 
their homes, NRI knows that theory alone is not 
enough. That's why NRI concentrates so heavily in 
the development of special training equipment. Your 
hands must be trained as well as your head, and NRI 
gives you both kinds of training in a manner no other 
school can match. 

You get your hands on professional parts and demon - 
strate theory you read in NRI's unique "bite- size" 
texts. You build designed- for -learning Electronic cir- 
cuits and complete, operating equipment. You use 
what you build to prove out what you read. Elec- 
tronics comes alive in the most valuable, practical 
manner. You experiment with the same kinds of solid - 
state and transistorized and tube circuits you'll find 
on the job -not hardware or breadboard hobby kits. 

NRI prepares you for your choice of careers in Color 
TV Servicing, Communications, Industrial Electron- 
ics and the growing field of Computer Electronics. 
Many NRI graduates start earning $5 to $7 an hour 
extra soon after they enroll, fixing home Electronic 
equipment for friends and neighbors in spare time. 
NRI's remarkable teaching method simplifies, organ- 

8 

izes, dramatizes subject matter so that any ambitious 
man, regardless of his education, can effectively learn 
and profit from the Electronics course of his choice - 
and NRI gives you 15 training plans to choose from. 

Over three -quarters of a million men have enrolled 
with NRI since 1914. Proof of the value and experi- 
ence you get when you choose NRI for your Elec- 
tronics training ... proof of why NRI continues to be 
the country's largest Electronics home -study school. 
Discover for yourself how easy it is to move into 
Electronics and move up in a rewarding career. Mail 
the postage -free card for the new NRI Catalog. There 
is no obligation. No salesman will call on you because 
NRI does not employ salesmen. NATIONAL RADIO 
INSTITUTE, Washington, D.C. 20016. 

If postage -free card is missing, write to: 
NATIONAL RADIO INSTITUTE 3 -064 
Washington, D.C. 20016 

GET FACTS ABOUT GI BILL 
If you have served since January 31, 1955, or are in 
service now, check GI line on postage -free card. 



...first and only school to include 

training equipment designed from 

chassis up for your education 

Earn $5 to $7 an hour spare or full 
time in COLOR TV SERVICING 
It's easy to learn as you build, stage -by- stage, the only 
custom designed Color TV receiver engineered specifically 
for training purposes. You grasp a professional under- 
standing of all color circuits through logical demonstrations 
never before presented. The end product is a superb Color 
TV set that will give you and your family years of viewing 
pleasure. NRI gives you the option of selecting either 
Color or black- and -white training equipment. 

There's glamour, success awaiting 
Technicians in COMMUNICATIONS 
NRI gives you the experience you need to qualify for 
jobs in TV broadcasting stations, or operating and servic- 
ing mobile, marine, aviation communications equipment. 
You build and use a solid -state voltohmmeter; perform 
experiments on transmission lines and antenna systems, 
even build your own 25 -watt, phone -cw amateur transmit- 
ter band. In all NRI Communications courses, you must 
pass your FCC exams -or you get your money back. 

Fill technical jobs without a degree 
in INDUSTRIAL ELECTRONICS 
NRI's Electronics Technology course gives you completely 
specialized training kits engineered for business, industrial 
and military Electronics fields. On completing this train- 
ing, competent technical ability can be instantly demon- 
strated by you. As you learn, you actually build and use 
your own training center in solid -state motor control and 
analog computer servo -mechanisms. Telemetering circuits, 
solid -state multi- vibrators, even the latest integrated cir- 
cuits are included in your home training program. 

Prepare quickly for a high pay career 
in COMPUTER ELECTRONICS 
This may well be the most unique and exciting educational 
aid ever developed for home training -a digital computer 
with memory you build and use to learn organization, 
trouble shooting, operation and programming. It performs 
the same functions as commercial computers you encounter 
on the job. Lessons stress computer repair. You perform a 
hundred experiments, build hundreds of circuits. Your own 
solid -state voltohmmeter is included among the ten training 
kits you receive. 

OVER 50 YEARS OF LEADERSHIP IN ELECTRONICS TRAINING 
11 
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ing the Citizens Band 24 hours per day, 
their efforts should have significant re- 
sults. 

Light amplifier may assist 
suffers from blinding disease 

Persons afflicted with retinitis pigmen- 
tosa, a disease that gradually restricts the 
vision to a "beam" directly ahead while 
the area a little to the sides and above and 
below is obscured, and reduces vision in 
dim light nearly to zero, may be helped by 

an adaption of a "snooperscope" type of 
light amplifier. 

The device, now under development 
jointly by the Army's Night Vision 
Laboratory and the International Tele- 
phone and Telegraph Co. (ITT), is a mod- 
ification of a light amplifier now in use 
under combat conditions in the dark. Ex- 
periments show that these devices give 
retinitis pigmentosa patients the equiva- 
lent of their best daytime vision in dim 
light, such as street light or moonlight. 

The original devices are too expensive 
and too high -power for sufferers from the 
disease, and ITT is working with the Night 
Vision Laboratory to produce an amplifier 
specailly adapted to their needs. Dr. Eliot 
L. Berson, one of the leaders in the inves- 

r 

SECRETARY OF THE FUTURE sits in her integrated office, which combines chair, desk, compuler 
terminal -which doubles as a typewriter if it should ever become necessary to send out an ordi- 
nary letter -plus information inputs, either on -line from the computer or dictation from the main 
office via the microwave intercom. Accessories are a Telex machine and microfilm reading 
equipment. 
This future office will make it possible for the secretary to do her work practically lying down, with 
no loss in efficiency. The way -out -in -space age piece of office equipment is the work of designer 
Luigi Colani, and was put into hardware by the West German firm "Comforto." This model costs 
about $20,000, but the makers believethat if it ever goes into mass production, the price could be 
reduced considerably. 

DR. ELIOT L. BERSON, staff member of Mas- 
sachusetts Eye and Ear Infirmary, shows a pa- 
tient how to use the light amplifier. 

tigation of the problem and the develop- 
ment of the new device, points out that it 
will not cure the disease nor deter its 
progress, but will make good night -time 
vision possible for many patients who 
would otherwise be severely restricted. 

Semiconductor analog processor 
speeds computations by 100 

"Charge sloshing" is a new technique 
which, say scientists of General Electric, 
will give a new surface charge correlator 
more than 100 times the computational 
power and speed of conventional corn - 
ponents. It can perform 32 multiplications 
and additions in a microsecond. 

Present charge -coupled devices con- 
tain many storage capacitors for control- 
ling and moving ( "transferring ") charge 
packets across a silicon chip. As the 
charge is transferred from one capacitor 
to the next, a minute fraction is left be- 
hind. After a few thousand transfers, the 
misplaced charges build up to an apprec- 
iable fraction of the original charge, de- 
grading the output signal. 

In the new technique, the charge 
"sloshes" back and forth between por- 
tions of a single charge storage region. If 
any charge is left behind on one transfer, 
it is picked up on the next. 

The new integrated circuit, which will 
be on the market in about two years, is 
expected to make dramatic reductions in 
the cost and complexity of detecting 

leominnrcl on page /4) 
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131 Now it's an even better idea. 
Photofact -of- the -Month Club members receive seven 

new Photofact Sets every month. Those seven new sets 

supply detailed circuit information on over 200 of the 

very latest TV, radio, stereo and record player models 
... enabling club members to service the new models as 

efficiently as though they had worked on them for years. 

Each month P.O.M. members also receive: 
-"advance" color schematics 
-a standard size file folder for each set 
-a Photofact Servicer with helpful 

service hints 
-and coupons toward permanent metal 
Photofact Set file cabinets. 
All this for just $15.75 per 

month -a saving of $7.35 per 
month -$88.20 per year. 

AND NOW -A BONUS! 
Subscribe now to P.O.M. for nine months and you will also 
receive, FREE, one of our New Member Bonus Offers 
(your choice): 
(1) a Libbey "In- Keepers" all- purpose, 7 -piece glass 

canister set with natural cork lids, or 
(2) a deluxe, 10 -piece Xcelite PS -120 Nutdriver set. 

Join the club. Use the coupon today. 

( HOWARD W. SAMS & CO., INC. 
A& 4300 West 62nd Street, Indianapolis, Indiana 46206 

Please enroll me as a new member of the Photofact -of- the -Month Club. 
I agree to pay $15.75 per month for my subscription, which will 
begin , and I agree to maintain this subscription for 
at least 9 months. My choice of premiums is (check one): 
Canister Set Nutdriver Set 

Name 

Company Name 

Address 

City State Zip 

My Photofact Distributor is 

Address 

City State Zip 

J 
("irrle- l5 on reader rrriue rur l 
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AQao 
AUTOMATIC 

STAPLE GUNS 
CUT WIRE & CABLE 

INSTALLATION COSTS 
without cutting into insulation! 

SAFE! Grooved Guide positions wire for 
proper staple envelopment! Grooved Driving 
Blade stops staple at right depth of penetration 
to prevent cutting into wire or cable insulation! 

No. T -18 -Fits wires up to 
3/16" in diameter. 

BELL, 
TELEPHONE, 

THERMOSTAT, 
INTERCOM, 
BURGLAR 

ALARM 
and other low 
voltage wiring. 

Uses T -18 
staples with 3/16" round crown 

in 3/8" leg length only. 

No. T -25 -Fits wires up to 
1/4" in diameter. 

Same basic construction 
and fastens same 
wires as No. T -18. 

Also used for 
RADIANT 

HEAT WIRE 

Uses T -25 staples "" _ 
with 1/4" round crown in 9/32 ", 
3/8 ", 7/16" and 9/16" leg lengths., J 

T -18 and T -25 staples also available in Monel and 
with beige, brown and ivory finish at extra cost. 

No. T -75 -Fits wires and cables 
up to 1/2" in diameter. 

RADIANT HEAT 
CABLE, 

OF CABLE, 
WIRE CONDUIT 

COPPER TUBING 
or any non -metallic 

sheathed cable. 
Also used as 

DRIVE RINGS 
in stringing wires. 

Uses T -75 staples with 1/2" /;'r flat crown in 9/16 ", 5/8" and 
r 7/8" leg lengths. 

11 
Arrow Automatic Staple Guns save 70% in time 
and effort on every type of wire or cable fasten- 
ing ¡ob. Arrow staples are specially designed with 
divergent -pointed legs for easier driving and 
rosin -coated for greater holding power! All -steel 
construction and high- carbon hardened steel 
working parts are your assurance of maximum 
long -life service and trouble -free performance. 

Ask your Electrical Supply Dealer 
or write for further details. 

Saddle Brook. New Jersey 07883 
"Pioneers and Pacesetters 

For Almost A Half Century" 
14 ( irrrlr 4 m leader çrrrire ,trd 
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signals buried in noise and other interfer- 
ence in radar and sonar systems. 

Sarnoff urges new agency 
for science and technology 

"During the past several years, the na- 
tional commitment in science and tech- 
nology has been seriously weakened, 
both financially and politically," stated 
RCA Chairman Robert W. Sarnoff, in a 
plea for a strong new agency, a Science 
and Technology Commission. 

Government spending for science and 
technology has been cut from over 12 per 
cent in the Federal budget of 1965 to less 
than 6 per cent this year, he pointed out, 
also citing cuts in science education and 
the Administration's dismahtling of the 
machinery that supplied top -level scien- 
tific advice to the White House. 

Such a commission, said Sarnoff, 
would be a first step toward filling a need 
for "comprehensive planning and long- 
term commitment as basic responsibil- 
ities of government. The absence of such 
planning and commitment," he said, "has 
burdened us with failures and shortfalls: 
inadequate public transportation, pol- 
luted waters, blighted cities, and, at the 
moment, chilly homes and empty gas 
tanks. Our children will be assured an 
even more sordid legacy unless we move 

now to use our resources with vision and 
by design." 

Acoustical holograph maker 
chosen "Inventor of Year" 

Byron B. Brenden, researcher in acous- 
tical holography, is the first recipient of a 
new award: "Inventor of the Year." It is 
sponsored by the Association for the Ad- 
vancement of Invention and Innovation 
and the Robertshaw Controls Co. 

Acoustical holography is a technique of 
making holographs with sound or ul- 
trasonic waves instead of waves of visible 
or laser light, as in the better known opti- 
cal holography. The technique is used for 
observing the interior of solids (flesh, 
metal or ceramics), achieving somewhat 
the same results as X -rays. 

Mr. Brenden is vice president of 
Holosonics, Inc., of Richland, Wash. The 
company makes devices that can be used 
in a wide range of applications, from de- 
tecting breast tumors to finding flaws in 
steel castings. His latest patent is on im- 
proved fluid -filled ultrasonic lenses, in 
which images are created with sound 
waves. 

The award was made in the U.S. Patent 
Office by the president of the Association, 
Edward J. Brenner, a former Commis- 
sioner of patents. R -E 

Radio-Electronlcs is published by Gems- 
back Publications, Inc. 200 Park Ave. S. 
New York, N.Y. 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, N.Y. 10003 
(212) 777 -6400 

MIDWEST /Texas /Arkansas /Okla. 
Ralph J. Bergen 
The Ralph Bergen Co. 
6319 N. Central Ave. 
Chicago, Ill. 60646 
(312) 792 -3646 

PACIFIC COAST /Mountain States 
Jay Eisenberg 
J.E. Publishers Representative Co., 
8732 Sunset Blvd., 4th Floor 
Los Angeles, Calif. 90069 
(213) 659 -3810 

420 Market St., 
San Francisco, Calif. 94111 
(415) 981 -4527 

SOUTHEAST 
E. Lucian Neff Associates 
25 Castle Harbor Isle, 
Fort Lauderdale, Florida 33308 
(305) 566 -5656 

MOVING? 

Don't miss a 

single copy of 
Radio -Elec- 
tronics. Give 
us 

Six weeks' no- 
tice 

Your old ad- 
dress and zip 
code 

Your new ad- 
dress and zip 
code 

ATTACH 

LABEL 

HERE 

name (please print) 

address 

city state zip code 

Mail to Radio -Electronics 
SUBSCRIPTION DEPT.. BOULDER. COLO. 

80302 



THERE'S A 
BETTER WAY 

TO GO. 

Energy shortages tell us we have to 
change our driving style. Now! It doesn't 
mean we have to go back to horse and buggy 
days. But it does mean we have to make 
every drop of gas give us the most go for 
our money. Anyone with horse sense knows 
that a well -tuned car gets better mileage, 
and in times of fuel shortages, better 
mileage means a lot. 

The Mark Ten B Capacitive Discharge 
System keeps your car in better tune so it 
burns less gas. Using Mark Ten B is more 
than horse sense. It's the smart move under 
the hood, helping 
a nation survive 
an energy crisis 
and keeping you 
on the road. Delta 
Mark Ten. The 
best way to go. 

i 

DELTA PRODUCTS 
P.O. Box 1147, Dept. RE 
Grand Junction, Colo. 81501 
(303) 242 -9000 

INC. 

Please send me free literature. 
Enclosed is $ Ship ppd. Ship C.O.D. 
Please send: _ __ Mark Ten B assembled @ 
$59.95 ppd. Mark Ten B Kit @ $44.95 ppd. 
(12 volt negative ground only) Standard Mark 
Ten assembled, @ $44.95 ppd. _ 6 Volt: Neg. 
Ground Only 12 Volt: Specify Pos. Ground 

Neg. Ground Standard Mark Ten Deltakit' 
@ $29.95 ppd. (12 Volt Positive or Negative Ground 
Only) 

Car Year Make 
- 

Name 

Address 

City /State Zip 

Owl(' 5 on reader service curd 
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letters 
TV TYPEWRITER NEWS 

Hundreds of people must be building 
the TV Typewriter, judging from the parts 
shortages I have encountered. You may 
have started something - the digital 
equivalent of ham radio. As soon as 
MODEM plans are worked out, the TV 
Typewriter builders can send messages 
over the phone to each other. I hope this 
appears soon in Radio -Electronics. 

I am assuming .a MODEM would handle 
the incoming ASCII commands, ratherthan 
than the more complex video signals. 
Using this concept could lead to some in- 
teresting human engineering on the final 
form of the project. 

My version, called MS. SAGE (from 
MeSSAGE) will eventually broadcast from 
a small keyboard unit to the larger logic 
and TV screen unit, using a wireless -mike 
setup. The battery- operated keyboard will 
be passed around the audience at half - 
inch videotape showings to record 
anonymous comments on the material 
shown on tape. 

I would encourage pioneers, W.G. Ob- 
ringer and M. Paul Farr (Letters, February) 
to get some exchange started, at least in 
California. 
CURTIS SCHREIER 
San Francisco, Calif. R -E 
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THANKS FOR WAITING 
Sorry it took so long, but at last we can offer you an octave equalizer kit that meets our standards of quality 
and value. Our EQ -1 features nine single octave controls per channel. Each can be set for up to 12dB of 
boost or cut. Total harmonic distortion is less than .01% at any output level up to 5 Volts RMS. Hum 
and noise are more than 65 dB down. You can add this equalizer at the tape monitor jacks, or between 
your preamp and amplifier. When you don't need equalization, the response is flat within less than 0.5 dB 
from 10 to 100,000 cyles. All filter circuits are active filter operational amplifier types for hum free, no 
ringing response. The cabinet has a satin red -gold front panel and a vinyl covered steel top. What more 
could you want? 115 Volts AC 50 -60 cycles. 

EQ -1 Stereo Octave Equalizer Kit 

$99.50 Postpaid 

STS Southwest Technical Products Corporation 
219 W. Rhapsody, Dept. RE 

San Antonio, Texas 

16 Circle on Frudrr service card 
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You k -ow the EIA guidelines. Replace 
li<e with like 

That used to mean that all yon, could 
offer in "XF" glass tubes were the all -new, 

. mo -e expensive types. 
Now, Sylvania has changed all :hat. 
We've adced 19 of the "XR" glass types 

to Dur Colcr Screen 85 econcmy ine, and 
another 5 tripes to our medium price Color 
Brigh: 85® FE line. You can tell then by the 

"V" de,signa -ion in the type number Fo- ex- 
ample 23 VANP22. And cf course, you've gci 
all types in our Color Bright 85® "XR" new 
tube replacement line. 

Three Ines to offer. Three prices to otfe- 
That should eliminate a lot of your cus- 

tomer's inh bitions. 
Electronic Components Group, GTE 

Sylvania, 100 First Averue, Walthaal, Mass 
0215.d. 

Another first from the leader 
laD SYLVANIA 



The better the 
the better if 

COMPU- TRAINER 

SOLID STATE 
OSCILLOSCOPE 

TUBE & TRANSISTOR 
TESTER 

. 

6 
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ELECTRO - LAB 

Only $10 down gets you into any NTS Home -Study 
Courses in Electronics.* Just $10 that can lead to 
a top -dollar job, a big, bright career in electronics. 

As an NTS student, you'll acquire the experience 
and know -how that comes with first hand training 
on NTS "pro" equipment. Equipment you'll build 
and keep. Our courses include equipment like the 
5" solid -state oscilloscope, a transistor and tube - 
tester, a vector monitor scope, 74 sq. in. B &W TV, 
or a solid -state stereo AM -FM receiver. The unique 

Not including Advanced Color TV Servicing 

NTS DIGITAL GR -2000 SOLID STATE 
COLOR TV WITH 315 SO. IN. PICTURE 
AND VARACTOP DIGITAL TUNING 

TROUBLESHOOTER 
VOM 

new NTS Digital GR -2000 Color TV with first -ever 
features like silent varactor diode tuning; digital 
channel selection, digital clock, an option at addi- 
tional cost; and big 315 sq. in. ultra rectangular 
screen. This is just a sampling of the kind of better 
equiipment that gets you better equipped for the 
electronics industry. 

By following the easy -to -read NTS iìessons, you 
learn the theory behind these tools of the trade. 
You'll learn and develop skill and confidence fast. 



equipment 
be equipped. 
IN- CIRCUIT TRANSISTOR TESTER 

1[1 
HIGH FIDELITY 
SPEAKERS SOLID STATE 31REO 

AM FM REC EITER 
AMPLIFIER 

.-1 -- - 

=r=c, `r_r oETI 
COLOR BAR: DOT 
GENERP.TOF 

USIMININEMB 
LO-SILHO 
SUPERHET RADIO 

VECTOR MONITOR 
SCOPE 

SOL D STATE 
BBVY TV 

5" OSCILLOSCOPE 

FET - VOM 
SIGNAL 
TRACER 

SOLID STATE 2 -METER 
FM TRANSCEIVER AND 
POWER SUPPLY 

Choose from 12 NTS Electronics Courses, includ- 
ing Color TV and B &W TV Servicing, Electronics 
and Computer Technology, Electronics Commu- 
nications & FCC, and Industrial & Automation 
Electronics. All courses can provide you excellent 
opportunities to expand your career in the exciting 
world of electronics! So get started right now by 
checking the coupon and mailing it today. 
Classroom Training at Los Angeles. You can lake 
classroom training at Los Angeles in sunny South- 
ern California. NTS occupies a city block with over 

SOLID STATE 
POCKET RADIO 

SIGNAL 
GENERATOR 

a million dollars in facilities devoted exclusively to 
technical training. Check box in coupon. 
Approved for Veteran Training. Accredited Mem- 
ber: National Association of Trade & Technical 
Schools; National Home Study Council 

NATIONAL TECHNICAL SCHOOLS 
TECHNICAL -TRADE TRAINING SINCE 1905 

Resident & Home Study Schools 
4000 South Figueroa St., Los Angeles, Calif. 90037 



equipment report 

PTS -3001 
Port -A -Tuner 

Circle 90 on reader .service card 

PTS ELECTRONICS, INC., OF BI.00MING- 
ton. Ind., a nation -wide tuner repair firm, 
has come up with a very handy dual- purpose 
tuner substituter. This is their model 
PTS -3001 Port-A- Tuner. Housed in a neat. 
sturdy vinyl -clad aluminum cabinet, it has 

both a vhf and a uhf tuner. The unit is ac- 
powered, with a power transformer. 

It can be used as a regular tuner substi- 
tute. for checking both vhf and uhf tuners, 
as well as uhf antenna output, etc., in either 
the shop or the home. 

The model PTS -3001 is straight ac- 
powered: a self- powered version, the 
PTS -2002, has its own battery, and a third, 
the PTS -3002. can be powered by either ac 
or a self -contained battery. 

A single i.f. output cable, over 5 feet long, 
gives ample length to reach the i.f. input 
connections. It has a male RCA -type plug: a 

dual- female adapter is included in the acces- 
sory kit, so that this cable can be used with 
any plug jack setup. A plug -in cable with 
alligator clips can be used, for the solder -in 
type of i.f. cable. 

To use the Port-A -Tuner as a replace- 
ment for tuners in series -string heater sets. 
tube or hybrid, a small 10-watt resistor is 

included in the accessory kit. This can be 

tack -soldered in place of the original tuner's 
tube heaters. 

The clip -lead cable can also be used for 
making signal- tracing tests in the i.f. stages. 
checking agc action. and so on. Signal can 
he injected into the last i.f. stage. and then 
"walked back" to the i.f. input. An rf gain 
control on the front panel regulates the i.f. 
output signal. Separate vhf and uhf inputs 
are provided on the back panel. This can be 
handy, for making sure that the home an- 
tenna is working properly, checking CATV 
and MATV outlets, and so on. 

The two tuners used are solid- state, 
high -gain low -noise types. Dc power is sup- 
plied to them from a solid -state rectifier. 
well -filtered. The power transformer, plus 
the fact that the output cable's ground is 

also isolated, makes this unit safe to use 
with any type of TV set. The power supply 
is protected by an internal fuse. 

The case can be taken off in a very short 
(continued on page 26) 
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The FM- 2400CH provides an 
accurate frequency standard for 
testing and adjustment of mobile 
transmitters and receivers at pre- 
determined frequencies. 

The FM- 2400CH with its extended range 
covers 25 to 1000 MHz. The frequencies 
can be those of the radio frequency channels 
of operation and /or the intermediate fre- 
quencies 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. 

WRITE FOR CATALOG! 

uency 
MPi fet em- zaoocN 

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 

FM- 2400CH 
(meter only) $595.00 

RF crystals (with temper- 
ature correction) 24.00 ea. 

RF crystals (less temper- 
ature correction) 18.00 ea. 

IF crystals catalog price 

INTERNATIONAL 

CRYSTAL MFG. CO INC. 
10 NO. LEE OKLA. CO, . OKLA. 73102 
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Protect your valuables & lovables 
...with the Archer Photoelectric Warning System 

HOTO- ELECTRIC RELAY SYSTE 

EXCITER LAMP UNIT 

PHOTO- ELECTRIC RELAY SYSTE 
RECEIVER 

p3NtR 

Low -cost 24 -hour 
protection for 2795 

RHARCHEft. 

Guards any entranceway or area with a beam of 
light. Use it as an intruder alarm or to announce 
visitors. Sounds an accessory siren or bell either 
of two ways: (1) Continuously, once the beam is 
broken or (2) Only during the time the beam is 

...and this Archerkit 
Disaster Alarm System 

1995 
Protects your home & family 
from gas & smoke -electronically 
Build yourself a really safe home! Assemble this 
kit tonight and rest assured that you're protected from 
unseen gas leaks, auto exhaust and smoke from 
impending fires. Loud buzzer sounds if semiconductor 
detects as little as 500 PPM of carbon monoxide 
or 2 -4% smoke. Sensitivity control. Keyhole slots 
for wall mounting. Easy one -evening assembly. 
AC powered. #28 -4006. 

interrupted. Easy setup - just aim the light beam 
at the "eye" of the receiver. Sensitivity control 
adjusts for various ambient light levels. AC pow- 
ered for economical continuous operation. As- 
sembled and ready to use. #275 -489. 

Photoelectric Accessories 

Siren. You can hear it 
for blocks. For above or 

any 120 VAC system. 
U L. listed. #275 -497. 

2195 

Bell. Overcomes high -level 
background noises. For 
above or any 120 VAC 
system. 4x2" metal base. 
# 273 -020. 

495 

Were near you, wherever you are -see your phone book. 

-ARCJS/ER` 
ftadiO$haeK ., 

MA TANDY CORPORATION COMPANY 

100.611.4 
P 0. Box 1052, Fort Worth, Texas 76107 

FREE! 1974 CATALOG 
AT YOUR NEARBY STORE OR MAIL COUPON 

180 Pages ... Full Color! Hi -Fi, Recorders, 
Radios, CB, Kits, Antennas, Parts, More! 

Apt # Name 

Street 

City - -- 

412 

(irrl- , oll hWtl('l' Nrrrìrr 

S t a t e z i P 1 í 1 1 

Retail prices may vary at individual stores. -- 
23 



in the best electronic circles... 



For years, Weller Soldering Tools and Xcelite Hand Tools 
...top professional equipment in the business...have 
been keeping company in the best electronic circles... 
on the assembly line, service bench, in the field, and on 
leading distributors' shelves. 

Now they are part of the same company... Weller -Xcelite 
Electronics Division, The Cooper Group. 

It's a natural union...two leading American -made, 
quality lines have joined hands to offer you the principal 
tools you need for joining and fastening electronic 
components...soldering irons, guns and stations... 
screwdrivers, nutdrivers, pliers, wrenches, tool cases and 
kits...all from a single source. 

Weller -Xcelite...a good name to remember when you 
buy, sell, or use electronic hand tools. 

Weller °soldering tools 
Rcelité hand tools 

Weller -Xcelite Electronics Division 
The Cooper Group APEX. N. C. 27502 

Cin 'cad( r centre rstrd 

COOPER 
INDUSTRIES 



EQUIPMENT REPORT 

( continued from page 22) 

time, by unscrewing the four soft rubber 
feet. The construction and wiring of this unit 
is very nice indeed. Looks very stout. and 
should give good service for quite a while! 

We gas -e it the works on the bench. on 
several sets, and it came through very 
nicels . R -E 

Sony TC -152SD 
portable hi -fi cassette recorder 
THE ORIGINAL CONCEPT OF THE CASSETTE 
recorder was a lightweight, easy to use bat- 
tery powered portable suitable for. at best. 
voice -quality uictation. In an almost 

miraculous upgrading of the cassette system 
to a high fidelity medium the machines got 
bigger and bigger, and the lifeline to the 

Circle 92 on reader service card 

nearest ac outlet precluded their use as 
portable recorders. The battery- powered 

Get your free 1974 guide to 
RCA electronic instruments. 

AU,LOG 5UMaEGt 

electronic 
instruments 

for Servong%IftaU$tflalMartenarre lahorátonest 
&hoots'Safety-k.sts 

C? LJ1J 
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This handy guide provides 
data on instrument specifi- 
cations, accessories. and 
pricing -- hard facts that 
will help you select RCA 
instruments to meet your 
specific needs. 

You can get a free catalog 
from any one of the more 
than 1,000 RCA Distributors 
worldwide, or write to RCA. 
Commercial Engineering. 

Specialists demand the 

Section 132F, 415 South 
5th St., Harrison, N.J. 07029. 

1 RCA, Commerical Engineering 
Section 
415 South 5th Street 
Harrison, N.J. 07029 
Please send a free copy of the 
1974 RCA electronic instru- 
ments catalog 1Q1218G. 
Name 
Company 
Title 
Address 
City /State Zip _ _ 

best tools of their trade. 

RCR Electronic 
Instruments 

Circle 10 net reader service card 

portables remained what they were - voice 
quality. 

But there was, and remains a vast need 
for a truly portable high - fidelity cassette re- 
corder - to record weddings. school plays 
and concerts. amateur and semi -pro film 
sound effects, etc. - which has been unmet 
until the recent introduction of the Sony 
TC -I52SD cassette recorder. 

The Sony TC -I52SD is basically a Dol - 
byized stereo cassette deck of the type used 
in quality high fidelity installations, which in 
addition to the usual in -home features has a 

slew of conveniences specifically intended 
for field recording. But even more impor- 
tant, the TC -I52SD can be powered by the 
ac line, four internal D- cells, a rechargeable 
battery pack or an auto or boat power cord 
(car- battery cord) available as an option. 

Among the TC- 152SD's features are the 
Dolby. tape selection for "normal" and 
chromium- dioxide tapes. a peak record level 
limiter, two calibrated VU meters. a reset 
counter. a 20 -dB microphone input at- 
tenuator to prevent "jammed" record level 
control settings by high level sounds or a 
high level condenser microphone output 
level. automatic end of tape stop. and a 

record/play monitor speaker with its own 
volume and tone controls. The monitor 
speaker can be switched to either stereo 
track or combined tracks for mono. 

Inputs are provided for microphones and 
line. There are outputs for line and phones. 
(The speaker is only a monitor device such 
as needed to check a tape in the field. or 
provide record level monitoring without 
tying up the main hi -fi amplifier.) 

Graphic type controls are provided for 
the left and right record level. Standard con- 
trols are used for the speaker volume and 
tone (a treble cut). Switches are used for the 
Dolby in -out. tape type. record limiter. 
input selector (microphone /line/ -20 -dB mi- 
crophone), V U meter illumination (when ac 
powered), battery condition test and 
speaker connection (L /R/Mono). 

The batteries and rechargeable power 
pack are carried in an internal compartment. 
Jacks are provided for the ac line cord and 
remote dc power source. 

The cassette mechanism is the standard 
hi -fi type, with control keys for eject, re- 
wind, stop, forward, fast forward, record in- 
terlock and pause. Power to the recorder is 
automatically applied when the cassette 
operating keys are activated. When the cas- 
sette is stopped all power is removed, 
thereby reducing the battery drain. 

Hi -fi from 6 Vdc ? ?? 
I -he secret behind the TC- I52SD's out- 

standing sound performance (which we'll 
show later) is a dc to dc converter. In short, 
the recorder is basically dc powered. it's the 
ac that's "optional ". To obtain the high 
operating voltage(s) needed for hi -fi amp- 
lifiers the 6 Vdc battery battery output is fed 
to a dc to dc converter that provides +24 
Vdc for the record. play and Dolby amp- 
lifiers: the same voltage that would be, or is, 
used for ac -only powered cassette recor- 
ders. The capstan motor is a 6 Vdc servo 
type, immune to voltage changes within the 
battery pack's normal or "good" operating 
range. The speaker amplifier, which serves 
only as a monitor, is similarly powered di- 
rectly from the 6 volt battery pack. 

When the ac line cord is connected the 
batteries are automatically disconnected. 

(continued on page 58) 



Essential Electronic 
Servicing Help from Sams 

Here are seven extremely helpful books that can make a serviceman's 
work much easier. Five of them are just off the press, one is a new 
second edition, and one came out in '73. It'll pay you to check them out. 

VIDEO TAPE RECORDERS 
By Harry Kybett 
This basic text on the fast- growing 
field of helical vtr's contains informa- 
tion seldom found in service manuals, 
which only cover specific models. It 
explains the fundamentals of video 
tape recording; describes electronic 
circuits and mechanical systems in 
currently available machines; lists 
basic problems encountered and their 
solutions; and presents recent devel- 
opments in the field. 352 pages, 
softbound. 
No. 21024 $8.95 

BIOMEDICAL 
EQUIPMENT 

electronic 

equipment 

ELECTRONIC FLASH EQUIPMENT 
By Verl Mott 
A fully informative book on the use of 
flash /strobe equipment, the problems 
sometimes encountered, and the ser- 
vice information needed to overcome 
those problems. Its information on the 
basic flash unit, flash tubes, triggering 
circuits, power sources, storage, and 
service can save you time and frustra- 
tion. 112 pages, softbound. 
No. 21020 $4.50 

SERVICING BIOMEDICAL 
EQUIPMENT 
By Elliott S. Kanter 
Introduces the biomedical 'techni- 
cian to the specialized types of 
electronic and electromechanical 
devices used in present -day hospi- 
tals. Describes test procedures, ser- 
vice and maintenance techniques, 
and safety factors of centrifuges, 
electrocardiographs, defibrillators, 
monitoring devices, oxygen and 
vacuum devices. 160 pages, soft- 
bound. 
No. 21011 $5.50 

ELECTRONIC SECURITY SYSTEMS 
By Leo G. Sands 
The principle and operation of the various 
electronic devices used for industrial and 
home security systems are covered in detail. 
Chapters on: scope and application, switches 
and relays, sensors and encoders, indicators 
and alarms, electrical and electronic control 
and alarm circuits, security communication 
and systems installation, closed- circuit tv, 
transmission media. 416 pages, hardbound. 
No. 23205 $5.95 

I-!-3-/ 
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1 -2 -3 -4 SERVICING HI -FI 
TURNTABLES 
By Forest H. Belt 
Greatly simplifies understanding of the 
mechanisms in terms of four divisions: 
record changers by sections, assem- 
blies within sections, breakdown of 
assemblies, and mechanical parts. The 
following chapters cover specifics for 
each type of drive system, tone arm 
and turntable. In addition, problem 
diagnosis -locating, isolating, and pin- 
pointing faults is explained so that 
servicing can be accomplished quickly 
and easily. 192 pages, softbound. 
No. 21032 $4.95 

TUBE 
SUBSTITUTION 

1 ..tl, . i_. 

lanai i. 
-Big Swims 

TUBE SUBSTITUTION 
HANDBOOK, 17th Edition 
By the Howard W. Sams 
Engineering Start 
Quick and accurate information for 
making suitable substitutions when 
exact replacements are not available. 
Lists over 18,000 replacements in 
seven sections: American receiving 
and picture tubes, industrial tubes, 
cross- reference of subminiature tubes, 
communications and special tubes, 
cross -reference between American and 
foreign tubes. 96 pages, softbound. 
No. 21007 $1.95 

COLOR -TV SERVICING GUIDE 

2nd Edition 
By Robert G. Middleton 
This guide uses color photos of symp- 
toms of circuit defects as they appear 
on the picture -tube screen. If the ser- 
viceman follows these picture clues and 
uses proper troubleshooting methods, 
he can service sets correctly and in less 
time. Covers both tube and solid -state 
circuits. 112 pages, softbound. 
No. 20990 $4.95 

HOWARD W. SAMS & CO., INC. 
4300 W. 62nd St., Indianapolis, Ind. 46206 

Order from your Electronics Parts Distributor, or mail to 
Howard W. Sams & Co., Inc. 

Send books checked at right. $ enclosed. Please include 
sales tax where applicable. Canadian prices slightly higher. 

A ' Send FREE 1974 Sams Book Catalog. 
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NEW FROM 
BELL & HOWELL 

SCHOOLS... 
THE REVOLUTIONA ' Y 

25 -INCH DIAGONAL 
DIGITAL 

COLOR TV 
YOU ACTUALLY 

BUILD YOURSELF: 

28 
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Build one of today's most advanced color TV's as part of 
a complete learn -at -home program! It's an enjoyable way to 

discover the exciting field of digital electronics! 

Digital electronics is a fascinating world to explore! Ifs an 
expanding technology that's changing not only our clocks, 
wristwatches and pocket calculators, but now, color TV! 

By building Bell & Howell's big -screen color TV with 
digital features, you'll learn about this exciting field first hand. 
And you'll take special pride in this remarkable TV because 
you built it yourself! 

You work with a color TV that's ahead of its time... 
with revolutionary features like: 

Channel numbers that flash on the screen 
Wait until you see 

channel numbers that 
actually flash on the 
screen! You can even 
pre -set how long you 
want them to stay on 
before fading. 

i 

Automatic pre -set channel selector 
With just the push 

of a button, your favorite 
channels come on in the 
sequence you pre -set. 
All "dead" channels are 
skipped over. You can 
even intermix UHF and 
VHF channels! 

Digital clock that flashes on screen 
Imagine pushing a 

button and seeing the 
correct time on your TV 
screen! The hours, min- 
utes and seconds appear 
in clear, easy -to-read 
digital numbers. 

What's more, Bell & Howell's color TV has silent, all- 
electronic tuning, "state -of- the -art" integrated circuitry, the 
advanced Black Matrix picture tube for a brighter, sharper 

picture and a 100% solid -state chassis for longer life and 
dependability. 

You need no prior electronics background! 
We start you off with the basics. You'll receive a special 

Lab Starter Kit with your first lesson so that you can get imme- 
diate "hands on" experience to help you better understand newly- 
learned electronics principles. Later, you'll use your new knowl- 
edge and learn valuable skills as you build the color TV. You can 
take full advantage of our toll-free phone -in assistance service 
throughout the program and also our in- person "help sessions" 
held in 50 cities at various times throughout the year where you 
can "talk shop' with your instructors and fellow students. 

You also build Bell & Howell's exclusive 
Electro-Lab 
electronics training system 

Includes building the three 
professional instruments you'll need 
to test the TV and perform 
fascinating electronics experiments. 

The digital multimeter (pictured here), solid -state "triggered 
sweep" oscilloscope and design console make up one of the very 
best sets of electronics training equipment available today. 

The skills you learn could lead to part-time income - 
perhaps a business of your own! 

Bell & Howell Schools' at -home training program 
could lead to new income opportunities, full or part time. No 
better or more practical at -home training in electronics is 
available anywhere! While many of our students do not ask for 
employment assistance, it is available. Of course, no assurance 
of income opportunities can be offered. 

Mail the postage -free card today! 
This Bell & Howell Schools' program is approved by the 

state approval agency for Veterans' Benefits. Please check the 
appropriate box on the card for free information. 

If card has been removed, write: 
An Electronics Home Study School 
OeVRV IOSTITUTE OF TECHOOLOGV 

ONE Or THE 

BELL s HOWELL SCHOOLS 
4141 Belmont. Chicago. Illinois 60641 

600R5 
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the only prime time test pattern. 

MOSEL 1077-19 TELEV,SION ANALYST CORPOWN 
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Remember the test pat- 
tern? Here's how to use 
that old standby to cut 
your troubleshooting time 
in half. 

Broadcast test patterns 
are available only at very in- 
convenient times these days. 
So our Model 1077B Television 
Analyst has a flying -spot scanner 
that transforms any 3 "x4" transpar- 
ency into a broadcast -format TV picture. 
We even supply you with a test pattern slide. 

A test pattern provides valuable information 
about picture size, linearity, focus, resolution, 
ringing (overshoot), low- frequency phase shift 
(smear) and frequency response. Unless the TV 
receiver isn't working, of course. 

That's why the 1077B provides signal- substitu- 
tion outputs to let you inject the test pattern any- 
where in the chain from the flyback all the way 
back to the antenna terminals. You can pinpoint 
the problem in minutes instead of hours, check- 
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ing the quality of each 
stage as you go. 

Outputs include: IF, 8 
VHF channels, all UHF 
channels, video, sync, 

4.5MHz sound subcarrier 
with 1kHz FM modulation, 

1kHz audio, chroma, vertical 
grid drive, horizontal grid drive, 

AGC keying pulse, horizontal 
plate drive, horizontal solid -state 

sweep drive, vertical plate drive and 
vertical solid state sweep drive. 

There's also a built -in dot /bar /crosshatch gen- 
erator for color TV chroma and convergence ad- 
justments. Plus positive or negative bias supply 
and B+ boost indication. All level controls are 
conveniently located on the front panel. 

There's nothing else like it. 

Ask your distributor for Model 1077B, the latest 
in over 20 years of television analysts -in stock 
now or write Dynascan. 

/au 15!7, vASCAN 
1801 W. Belle Plaine Ave. Chicago, IL 60613 Phone (312) 327 -7270 

Complete Line of Analog and Digital Multimeters, Oscilloscopes, Signal Generators, 
Semiconductor Testers, Power Supplies, Probes, Tube Testers and Substitution Boxes. 

Girl /r l_' , n wader ,cuire cool 
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Videotape - Videodisc 
today & tomorrow 

by FRED PETRAS 
THE NON -BROADCAST VTR I IEL.D TODAY 

is made up of several elements, to wit: A 
body of equipment in several formats, each 
in its own way a "standard :" a body of 
software - or software potential - for each 
of the formats: and a body of "use" tech- 
nology that is expanding steadily as the 
equipment seeding continues. 

These are the working reality of the indus- 
try. But there is more. ..On the horizon -in 
laboratory breadboard form, in working pro- 
totypes, in pre -production models and at the 
actual test- market level -is a body of 
equipment representing a different but sig- 
nificant technology that could throughly dis- 
rupt the VTR (video tape recorder) industry 
.1s it exists today. I hat equipment/ 
technology is the video disc. 

Equipment - today 
The non- broadcast, private VTR industry 

in the U.S. is doing quite well. It is keyed to 
four basic formats -each one a "standard" 
in its own way; the three -quarter -inch 
"U- Matic" videocassette. the half -inch 
EIAJ (Electronic Industries Association of 
Japan) Type One /color half -inch cartridge 
known as "Omnivision," half -inch EIAJ 
Type One /color reel -to -reel, and one -inch 
reel -to -reel. 

Each format has two or more proponents, 
and each may also be one of up to four for- 
mats embraced by a single company. For 
example, Panasonic, advocate of the Om- 
nivision approach, also produces U- Matie, 

plus half -inch and one -inch reel equipment. 
Concord markets machines in the two en- 
cased formats plus half -inch reel -to -reel. 
JVC. committed to U- Matic, also makes 
several half -inch reel models. Shibaden, 
which markets Omnivision, also has five 
half- inch -reel decks. Ampex, pioneer of 
videotape -and still the biggest manufac- 
turer for the broadcast /professional fields 
-recently dropped its half -inch reel equip- 
ment in favor of expanding its one -inch line. 
Ampex feels one -inch tape has a greater po- 
tential for "professional" quality reproduc- 
tion. Sony, developer of the U -Matie vid- 
eocassette, also turns out a series of half - 
inch reel VTR's, including a portable sys- 
tem complete with camera. The U -Matie 
equipment line was recently broadened with 
the addition of a multi -broadcast -standards 
(NTSC, PAL, SECAM) model plus a port- 
able recorder /player ensemble utilizing a 

mini -version of the U -Matie cassette: it runs 
for 20 minutes and is compatible with all 
U -Matie equipment. 

The U -Matie videocassette appears under 
the Sony, Wollensak, Panasonic, JVC, 
TeleMation, and Concord brand names. 
The Omnivision cartridge is sold under the 
Panasonic. JVC Concord, Sharp, and 
Shibaden names. 

The greatest potential as a broad standard 
is claimed for the EIAJ Type One /color 
format in "compatible -' half -inch encased or 
open reel equipment. (This concept has the 
largest number of machines in use -over 

J 

100,000.) The owner of Early EIAJ -typed 
reel equipment can step up to the conveni- 
ence of the Omnivision cartridge and still 
use his existing tapes: he merely threads 
them into a cartridge shell. 

However, materials shortages and energy 
problems in Japan, main source for VTR 
equipment, is causing a shift in priorities. 
Whereas in the recent past the EIAJ Type 
One /color format had the nod as the key 
standard, the U -Matie concept is the one 
that the Japanese will promote as part of an 

overall effort to limit the number of types 
and models of VTR to he produced. This 
effort is based on the solid. and growing. 
acceptance of U -Matie in the U.S. 

There is some potential for compatibility 
within the one -inch reel tape format also. 
but with equipment from only one 
company- International Video Corp. With 
over 10,000 reel machines in the market- 
place. the firm is now offering one -inch car- 
tridge gear. Owners of older IVC color or 
monochrome VTR's can encase their exist- 
ing tapes for use in a new cartridge model. 
Or, tapes made on the new cartridge units 
can be removed from their cartridge and 
played as reels on IVC reel models. 

But there are other VTR formats. ..Akai 
America. Ltd.. is marketing portable 
monochromatic video tape recorder outfits 
using quarter -inch video tape on 5 -inch 
reels. with a running speed of 1114 ips. for a 

total of 20 minutes playing time per reel. It 
also uses t <í -inch tape in a business/ 
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educational /home deck with I01/2-inch reel 
capacity and 2 -hour operating time. Both 
models use helical scanning. 

Sanyo Electric Co., which had been mak- 
ing half -inch reel VTR's, has embraced the 
cassette -with a proprietary type, using half - 
inch tape. It runs for 20 minutes. The initial 
outfit is portable, with power adaptor/ bat- 
tery charger, plus camera. 

Slowly but steadily making its presence 
felt in the U.S. is the Philips VCR (Video 
Cassette Recorder) using a proprietary cas- 
sette encasing half -inch video tape. Cur- 
rently being sold via 25 outlets nationally, 
the system has been given a hype in the form 
of a $335 price cut, bringing the cost of the 
basic rig down to $1.095. 

VCR is solidly entrenched in 13 European 
countries. where. it is reported, it is "fast 
becoming the standard of Europe." The 
format has been adopted by 15 other vid- 
eocassette manufacturers. VCR users in 
Europe include IBM, Xerox, Chrysler, Uni- 
lever and hundreds of others in business, 
medicine and education. 

In a special niche -here, but not quite 
here -is EV R, Electronic Video Recording. 
Combining film and magnetic sound, this 
concept is being marketed around the world 
and is gaining strong acceptance after an un- 
certain start. Hitachi and Mitsubishi are 
selling equipment. while a facility in Japan 
and another in England are turning out E V R 
software for world markets -with one ex- 
ception, the U.S. 

While film systems have been given a 
somewhat out -of -focus treatment in the 
overall video player picture, the concept has 
its merits, say open- minded industry mem- 
bers. The keys are the easy availability or 
easy creation of software -via Super -8 film, 
and the low cost and color -capability of the 
camera equipment. Commercially available 
software already exists in abundance and it 
conforms to an international standard. Any- 
one who can operate a movie camera can 
generate his own programming. And he can 
do it in color and also with sound. For $800 
less than the cost of the lowest priced color 
VTR camera in the market today -$2,500 
-the consumer can own a Kodak Superma- 
tic Film Videoplayer color -sound 
record /play film video system complete with 
color TV monitor. The player unit can func- 
tion through one or more TV sets. Since the 
software format is international, programs 
can be played through NTSC, PAL and 
SECAN -type players. Further, the same 
software can be used on standard movie pro- 
jectors with or without sound. 

Original plans called for the Kodak Vid- 
eoplayer to appear in late 1973. then early 
this year. The last word is that it will hit the 
market in July. in limited quantities, with 
full production to be achieved in the fall. 
The original projected price of the player 
unit is $1,095. 

Equipment - tomorrow 
The following five video systems have 

been a coming- but -never -arriving proposi- 
tion. Herewith their latest positions relative 
to reality. 

MCA, Inc., expects to start marketing its 
Disco -Vision laser -beam optical -scan color 
video disc system the latter part of 1975, or 
early 1976. 

Projected prices are $400 for a player 
deck, and $500 for a 10 -disc changer. The 
firm originally did not intend to manufacture 
the system, but rather, have it produced by 
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some other firm(s). However, MCA is now 
weighing the feasibility of doing its own 
manufacturing. 

The concept uses a I2 -inch mylar /metal 
disc with up to 40 minutes of play time on its 
one recorded surface. MCA -which is 
creating the software- expects to have at 
least 1,000 disc albums available. Single - 
disc albums are expected to sell for about 
$2.00. 

RCA is not setting an exact date for in- 
troduction of its Selectavision MagTape 
three -quarter -inch tape cartridge color video 
recorder "pending further product de- 
velopment." The firm is planning "not -for- 
sale" market tests of MagTape, possibly 
this summer. While the firm is "still aiming 
for a $795 target price" for a MagTape 
record /play deck, there is some skepticism 
that this will become the final price tag. 

In the meantime RCA is developing a line 
of software, which. hopefully. will be ready 
for sale at the same time as the deck. 

Relative to its highly secret capacitance 
color video disc, RCA is still working on it 
in two laboratories. A spokesman reported 
that some impressive progress' had been 
made, but that the system was not yet ready 
for any public demonstrations. He would 
give few details except to say the disc 
looked like a conventional LP phono rec- 
ord, revolved at 450 rpm, and offered a 

half -hour of play time. Relative to a date for 
its introduction, the source said it would 
"obviously follow" MagTape. However, he 
cautioned. "It boils down to this: can we 
afford to build it ?" 

Initially promised for 1972, then 
mid -1973, then late 1973, the Teldec color 
video disc is expected to become a reality in 
the U.S. this year. Jointly developed by 
Telefunken and British Decca. Teldec 
players are already being built and stock- 
piled. pending marketing scheduled to begin 
in Germany at about the time this appears in 
print. The system will be sold in Germany 
under the "TeD" name. Production is at a 

factory in Berlin. Decca may begin produc- 
tion of its own version in the United King- 
dom sometime this year. 

There are also reports of a Japanese -made 
version by licensee Sanyo, using the NTSC 
color broadcast standard. The video disc is 
looked on favorably by Japanese manufac- 
turers since both hardware and software 
could sell at lower prices than videotape 
products. 

Software for Teldec is reportedly being 
developed at a fast clip, with about 150 titles 
from nine European record companies ini- 
tially moving into stores along with the 
hardware. The 8 -inch discs play for 10 min- 
utes and offer stereo sound. The software 
includes a 3 -disc Beethoven trio and a 

12 -disc Polish movie. A changer model of 
the Teldec is available for playing the 
multi -disc sets. Tentative prices for the 
U.S. are $220 for a single -play deck and 
"under $400" for a changer. 

The Philips laser -beam optical color video 
disc -VLP (Video Long Play) -is targeted 
for 1975 in Europe. It will hit the U.S. at 
approximately the same time. The projected 
price of the VLP player would be "around 
$500." The VLP disc plays for 30 minutes. 
but has a claimed potential of up to 45 min- 
utes of play time. 

Equipment - much later 
The attempts to develop a video disc have 

resulted in some spinoffs (no pun intended) 

that may well bear on the distant future of 
the video disc. An example is a slow -speed 
disc technique developed in France by a 
young inventor Guy Nathan, head of a 

company named SEPO. Nathan's system 
operates at about 6 rpm, using a fairly wide 
track compared to that of the MCA and 
Philips disc concepts. Called "Optidisc," 
the system arranges scanning lines perpen- 
dicular to movement of the track, as op- 
posed to the sequential approach requiring 
one -revolution -per -TV -frame at high speeds 
of 1800 rpm for U.S. TV, 1500 for Euro- 
pean. Recording is via laser -beam on 35 -mm 
film; replication is to thin transparent film 
discs via a high -speed photo- contact print- 
ing process. First models may reach the in- 
dustrial field in France during 1975. Con- 
sumer player models, to follow, are ex- 
pected to sell for about $200. Disc prices 
will be "low," it was said. 

Another company known to be working 
on a video disc is Zenith Corp. In its annual 
report Zenith stated, "Video recording and 
playback systems are among the most prom- 
ising new consumer products under de- 
velopment at Zenith. Using the capabilities 
of both engineering and research, Zenith has 
done its own development work, and has 
evaluated other work done in this country 
and abroad. During the year, Zenith dem- 
onstrated one video disc player to dis- 
tributors as a technical progress report. This 
and other systems are currently undergoing 
further development." The company is re- 
ported to have a 90 -man team working on a 
video disc. One report indicates it is an 
optically- scanned transparent disc with 20 
minutes of play time. 

Thomson- Brandt, giant French elec- 
tronics- electrical manufacturer, has been 
doing development work on various video 
concepts for several years through its 
Thomson -CSF division. The latest word is 
that Thomson -CSF has come up with a 
working prototype video disc outfit using 
laser- optical readout and a transparent disc. 
While a bit more development work is to be 
done, the company claims it has licked the 
major technical problems. Expected playing 
time of the disc is pegged at 20 to 25 min- 
utes. Introducing and marketing plans are 
not finalized. Projected player price is 
vague -in the $450 to $800 range. 

Another video disc idea is under de- 
velopment at i/o Metrics Corp., Sunnyvale. 
Calif. It uses a flexible, transparent I2 -inch 
disc with an estimated (projected) playing 
time of one hour of color programming. The 
recordings are replicated from a master re- 
cording that would he made on holographic 
film discs, using a laser -beam recorder 
priced in the $25,000 to $30.000 range. 
Play -back decks are expected to sell for 
around $300. The discs, says the company. 
are likely to be priced from about $5 to $7. 

Shown at an international consumer elec- 
tronics show in Berlin the latter part of 1973 

was a working model of another video disc 
approach. Unlike other disc formats, this 
one also offers recording capability. Called 
MDR (magnetic disc recording). it was in- 
vented by Erich Rabe, owner of a record 
company. It uses a special record/playback 
head made by Wolfgang Bogen Gmbh., a 

tape head producer. The unit shown utilized 
a modified Dual phono record turntable, 
whose speed was upped to 156 rpm and 
whose pickup arm was altered to accommo- 
date the tape head plus an extension shaft 
assembly with a stylus. The system uses a 
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I2 -inch magnetic- oxide -coated disc that 
contains an inner band of spiral grooves. 
The latter are used collaterally: the exten- 
sion assembly with stylus rides these 
grooves and serves as a guide for the tape 
heads scanning of the outer area of the rec- 
ord. Also involved in the total hardware are 
a preamp and playback amplifier for use 
with any color or nomochrome TV set. The 
developmental prototype offered five min- 
utes of play time per side, but 12 minutes of 
color programming per side can be achieved 
by halving the speed and using a tape head 
with smaller gap. 

MDR discs would be reusable for several 
hundred plays. says the inventor. The price 
for a player /recorder was put at "under $400 
retail." 

In Japan, Matsushita Electric and sub- 
sidiary Victor Co. of Japan (JVC in the 
U.S.) are reported to be developing their 
own video disc gear, which, the reports say. 
will be highly sophisticated and innovative. 
Sanyo is also known to be working on a 

video disc. And Pioneer Electronics is said 
to be on the way to video disc system man- 

ufacture. probably of equipment developed 
by another firm. 

On a related front. video cameras. the 
search goes on for an inexpensive color 
model. The latest word is that Toshiba will 
be retailing a color camera at $755 for "gen- 
eral household use." The timetable - this 
year. 

Software production 
In addition to a burgeoning on the crea- 

tive side of VTR software, there has been 
an expansion on the production side. 

Just as the audio industry has been work- 
ing to improve its tape duplication methods, 
so too. has the video industry. While most 
of the duplication so far has been in "real 
time (duplication time equal to playing 
time) or slower. Minnesota Mining & Man- 
ufacturing has come up with what it calls 
"sequential thermal anhysteric magnetiza- 
tion" (STAM). This hot/cold transfer pro- 
cess enables duplication at 20 times real 
playing time for reel tapes. and IO times 
playing speed for videocassettes. 

Individually. major hardware suppliers 

are checking into the duplication of software 
for their respective formats. and to some 
degree are getting deeper into this end of the 
business, to assure their "razor" purchasers 
that "blades" are in abundant supply. This 
is in line with an expressed belief that the 
greater the availability of software. the 
greater will be sales of the hardware. 

Sony Corp. of America and Teletronics 
International have formed a duplicating 
company to reproduce videocassettes for 
the Sony U -Matie color video tape format. 
Known as S/T Videocassette Duplicating 
Corp., the firm has a 31.000 square foot 
plant in Leonia, N.J. It dubs from all master 
material in the areas of film. slides plus 
other video tape systems. U. Matie cas- 
settes are also produced by 15 independent 
companies that own Sony D -I00 series dup- 
licators. 

Philips has duplicating facilities in New 
York and New Jersey for its VCR format, 
and is in firm negotiations for similar 
facilities in Chicago and on the West Coast. 

Panasonic by mid -year expects to have 15 

(continued On page 88) 
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Build a Guitar Preamp 

by GARY KAY 
IN I I -RI.SI LI) IN Ill II DI\(i \ (il'I IAR 
with a really unique and outstanding sound? 
One that has not only conventional tremolo 
and reyerh. hut also include, a full comple- 
ment of five tone control, consisting of a 

three- octa\e \ariahle has,pa,s filter alone 
'with the cony entional has, and treble con- 
trols. Note also that with the instrument 
preamp separate from the power amplifier. 
you are left with a wide choice of output 
po\\er capabilities from a moderate 60 
\\alts. (Build ;14-( hannel Po\\er Amplifïei. 
Radio- Fleclronics, \larch -April 19731 to :I 

,Irong 250 Halt,. 1 figersaurus 250 -wart 
H i -Fi Amplifier. Radio -Electronics. 
December 1973) to mention just t\ o. You 
can also dri\e several poer aunplitiers from 
one preanlp. starting \ \ith one puvwer am- 
plifier now and expanding to others a, IIir 
need arises. 

The outstanding feature of this preaunp I 

the unique tone control system that provide, 
the utmost in flexibility. Upon investigation. 
it became apparent that man) eleetrir 
guitarist, try to get a sound in which the 
fundamental notes of the guitar are de- 
emphasized or toned down. The fundamen- 
tal notes for most electric guitars. excluding 
the hays guitar. go from about 1(10 to a little 
over 111(1) Hr and are generally the loudest. 
This leaves behind the has, note, on the lu'\ 
end and harmonics on the high end. For 
added tonal compensation. some guita- am- 
plifier, ha e a single mid -range control in 
addition to the standard has, and trehle con- 
trols. while others have a eonglomoration of 
acti\e filter le\ el controls. Both operate 
o'er a fixed frequency range \\hich cannot 
he \ aried. 

With the advent of ine\pensi\e op -amp 
integrated circuits and the f1e\ahility of ac- 
ti\e filter techniques. we can nu'\ ha\e a 

tone control system which can variahly de- 
emphasize any or all of almost one full dec- 
ade of the fundamental note spectrum of a 

guitar. The use of this particular itch \e filter 
configuration also provides the introduction 
of what seem, to he a \er interesting :end 

unique control. It has been called an 
EMPHASIS control. and to understand its 
function it is necessary to describe the ac- 
tive filter circuitry in detail. 
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SPECIFICATIONS 

1.5 V rms out at 40 dB input (tone controls 
set for flat response A input) 

100K Ainput 
40 K B input 

1K 

0.5 V rms 

Less than 1 °° at 1 kHz 

5 V rms 

B input 

1 mV (full volume - tone controls set for fl' 
response) 

117 Vac @0.25A 

-2 

db 
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FIG. 1- FREQUENCY RESPONSE OF THE MIDDLE CONTROLS can be varied from flat at one 
extreme to an adjustable notch with over 30 dB attenuation at around 450 Hz. 



Improve your guitar with a preamp that features high gain, tremolo reverb and 

active- filter tone controls that give you the effects that you want. 

Two active filters 
\iter the mina hying fed into the preamp 

has been amplified to a reasonable level, it is 

simultaneously led into two active filters: 
one a low -pass and the other a high -pass. 
Each of the two filters has a control which 
sets that filter's passhand over almost a one 
decade range. The low -pass filters corner 
frequency is set by the I ow \II001 I tone 
control while the high -pass filter's corner 
frequency is set by the Inca vnrnni f- tone 
control. -The outputs of the two filters ai-e 

independent and must he mixed to recover 
the complete guitar output signal less the fil- 
tered portion. This is where the Ptn'a xsls 
control is used. 

It is very simple to provide a control 
which varies the proportion Of the low -pass 
to high -pass output being mixed while still 
being able to set the passhands of the indi- 
vidual filters with the I o\v xanul I tone 
controls independent h. While playing, pan- 
ning the t vtriASts control allows you to 
eliminate any or all of the output of either of 
the two filters, changing the sound of the 
instrument from that of a Kass guitar to that 
of a lead guitar at the twist of a knob. 

An approximate frequency response plot 
of the active filter tone control circuit is in 
Fig. fi. Note that having both xnrnn r 
controls fully counterclockwise creates a 

large notch well within the fundamental 
spectrum of the guitar while having both 
controls fully clockwise pros ides almost flat 
response. Operating the controls some- 
where in between varies the degree as well 
as the center frequency of the notch. 

'The plots were made for an I ntrii 
control setting of 4. which yields a nt 

equal balance between loss ;nut highs. \lift - 

ing the rxiPHnsts control to a higher number 
simultaneously raises the high -frequency 
and lowers the low- frequency response 
curves while moving the controls to a lovyci 
number does just the opposite. 

The tone control circuit also has conven- 
tional bass and treble controls that provide a 

variable 0 to 20 dB boost. Tremolo and re- 
vert circuitry are provided as well and both 
can he controlled from a remote footsys itch. 
Two input jacks. a love level and high level. 
as well as two output j;icks. one on the front 
panel and one on the bottom panel are pro- 
vided for signal terminations. Ac power and 
power line reverse are provided by the 
center off toggle switch on the front panel. 

Ac power for the power amplifier may be 
rrnnlillifed nn page 421 

FULL -SIZE PATTERN FOR THE CIRCUIT 
BOARD and parts layout diagram. You can dup- 
licate it using your favorite process or purch- 
ase it pre -drilled or as a part of the kit. 
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Whya Sylvania home training program may be 

your best investment 
for a rewarding 
career in electronics 
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LEADER IN ELECTRONICS 
TRAINING 

Over the years, Sylvania Resident 
Schools have trained thousands of 
men and women for key positions in 
the electronics field. Now, through 
Sylvania Home Training, you can 
receive the same high -quality career 
training at home. In your spare time. 
While you hold your present job. 
Remember, this training is designed 
with one purpose in mind - to give 
you the background you need to land 
the electronics job you really want! 

AUTOTEXT TEACHES YOU 

2 ELECTRONICS RAPIDLY. 
EASILY. 

AUTOTEXT, offered exclusively by 
Sylvania, is the proven step -by -step 
method of home training that can help 
you learn the basics of electronics 
quickly and easily. 

3 CASSETTE SYSTEM 

This innovative learning -by- hearing 
approach is a special option that adds 
an extra dimension to AUTOTEXT. It's 
almost like having an instructor in 
your own home. As you play the 
cassette tapes, you'll have an instruc- 
tor guiding you through your 
AUTOTEXT lessons. Explaining the 
material as you read it. Going over 
schematics with you, reinforcing the 
basic electricity and electronics study 
materials with you. Everything you 
need to know to get you started 
towards a highly regarded position as 
an electronics technician - all in an 
easy -to- understand, conversational 
tone. 

4 SPECIALIZED ADVANCED 
TRAINING 

For those already working in elec- 
tronics or with previous training, 
Sylvania offers advanced courses. 
You can start on a higher level without 
wasting time on work you already 
know. 

5 PERSONAL SUPERVISION 
THROUGHOUT 

All during your program of home 
study, your exams are reviewed and 
your questions are answered by 
Sylvania instructors who become per- 
sonally involved in your efforts and 
help you over any "rough spots" that 
may develop. 

6 HANDS -ON TRAINING 

To give practical application to your 
studies, a variety of valuable kits are 
included in many programs. In 
Sylvania's Master TV /Radio Servicing 
Program, you will actually build and 
keep an all solid -state black and white 
TV set, and a color TV set. You also 
construct an oscilloscope which is 
yours to keep and use on the job. 

17 FCC LICENSE TRAINING - 
MONEY BACK AGREEMENT 

Take Sylvania's Communications 
Career Program - or enter with ad- 
vanced standing and prepare im- 
mediately for your 1st, 2nd, or 3rd 
class FCC Radio Telephone License 
examinations. Our money -back 
agreement assures you of yourmoney 

back if you take, and fail to pass, the 
FCC examination taken within 6 
months after completing the course. 

8 CONVENIENT PAYMENT 
PLANS 

You get a selection of tuition plans. 
And, there are never any interest or 
finance charges. 

SEND ATTACHED POSTAGE PAID 
CARD TODAY! FREE DESCRIPTIVE 
BOOK YOURS WITHOUT OBLIGATION! 

Sylvania Technical Systems. Inc. 

If reply card is detached send this coupon 

SYLVANIIATECHNICAL SCHOOL 
Home Study I 

909 Third Avenue 
I New York, N.Y. 10022 

Please send me FREE illustrated career 
catalog. I understand that I am under no 
obligation. 

Name 

Address 

City 

State 7,p 

Age 
Veterans: Check here o 758- 406_0) 

SVUJANIA 

menememmilorimor 
In the Master TV /Radio Sery cing Program, 
you build and keep the all solid -state black 
and white TV set, the color TV set, the os- 
cilloscope and the multimeter shownabove. 
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All resistors V4 watt unless no ed. 
R1- 50,000 ohms, audio taper potentiometer 
R2- 10,000 ohms, audio taper potentiometer 
R3. R4, R7- 100,000 ohms. linear taper 

potentiometer 
R5. R9- 10,000 ohms, linear taper poten- 

tiometer 
R6- 50,000 ohms. linear taper potentiometer 
R8- 250,000 ohms, linear taper potentiome- 

ter 
R10- 15,000 ohms, 
R11, R21- 27,000 ohms 
R12 -10 megohms 
R13. R28, R32 -4700 ohms 
R14 -2700 ohms 
R15- 75,000 ohms 
R16, R20, R36, R54- 10.000 ohms 
R17- 10,000 ohms, trimmer resistor 
R18, R31, R35. R38,846, R52. 853- 100,000 

ohms 
R19- 33,000 ohms 
R22. R37, R39, R42, R43, R47 -1000 ohms 
R23. R25, R41, R45, R50- 47,000 ohms 
R24, R27, R34, R4O -2200 ohms 
R26. R44- 22,000 ohms 
R29, R33, R48, R49 -470 ohms 
R30-68 ohms 
R51 -1 megohm 

Cl, C3, C6, C9, C10, C34, C35- 0.1 -pF Mylar 
C2- 0.22 -pF Mylar 
C4, C19, C21- 100 -pF polystyrene 
C5- 2.2 -pF @ 63 Vdc or higher electrolytic 
C7. C15. C30, C31, C33- 0.01 -pF Mylar 
C8, C11. C18, C25 -10 -pF @ 63 Vdc or higher 
electrolytic 
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C12, C24 -60 -pF polystyrene 
C13, C22, C23, C32 -0.047 -pF Mylar 
C14- 0.47 -pF Mylar 
C16- .001 -pF polystyrene 
C17 -30 -pF @ 15 Vdc electrolytic 
C20- 4.7 -pF @ 63 Vdc or higher electrolytic 
C26, C27 -1000 -11F @ 25 Vdc electrolytic 
C28, C29- 100 -pF @ 15 Vdc electrolytic 

D1, D2, D3, D4- 1N5060 
05, D6-10V 400 mW or greater Zener diode 

IN4740 or equal 
Q1- SS1123 or 2N4238 silicon transistor 
Q2- SS1122 or 2N4235 silicon transistor 
Q3 -TIS58 FET- yellow tracer 
IC1, IC2, IC3, IC4, 105 -5558 dual op -amp 

Tt -Power Transformer - 117 Vac primary /24 
Vac c.t. 80 mA secondary 

F1 -3A standard fuse (see text) 
LM1 -NE - 2H neon lamp 
S1 -dpdt center -off toggle switch 
J1, J2 -2- conductor shorting phone jack 
J3-3- conductor non -shorting phone jack 
J4-2- conductor non -shorting phone jack 
J5-RCA phono jack 

The following parts are available from 
Southwest Technical Products Corp. 
219 W. Rhapsody 
San Antonio, Texas 78216 

Kit of all parts. No. 211 -C $96.50 plus postage 
for 7 lbs. 

Circuit board only No. 211 -lb $6.50 
Reverb Spring No.Z- 1C$11.00 pp 

gotten from the ac receptacle on the bottom 
panel. Power for the preamp is provided by 
an internal ac supply. The reverb springs are 
mounted inside the chassis along with the 
printed circuit hoard and its components. 
The chassis is then mounted in a black - 
vinyl- covered wooden enclosure bringing 
the total dimensions to 242" long x 61/2" high 
x 71/2" deep. 

Assembly techniques 
A printed circuit board should be used for 

this project. Mount all of the components on 
the printed circuit board, making sure to 
orient the diodes. transistors. integrated cir- 
cuits and electrolytic capacitors as indicated 
in the parts list and component layout fig- 
ure. Bend and trim the leads on the back 
side of the board and solder the connections 
using a low- wattage iron and 60/40 alloy 
resin core solder. Note there are four jump- 
ers which must be installed on the board. 
They can be made from some short pieces of 
hook -up wire and should go between the 
solid lines shown on the component layout 
figure. 

Attach the plastic standoffs, terminal 
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connections to components that are mounted on the front and bottom panels. 

strip, ac outlet, RCA -type output jack, 
power transformer and line cord to the chas- 
sis using 6 -32 hardware. Place a finished 
panel over the front of the chassis and se- 

cure by installing all of the potentiometers, 
input /output jacks, fuse holder, lamp cover 
and power switch. 

Attach all of the wires from the compo- 
nent side of the printed circuit board, mak- 
ing twisted pairs or triples for each set of 
control wires. Snap the board into place and 
connect each wire bundle to the correct con- 
trol. Position the wires as shown in the pic- 
ture and use different colored wire for ease 
of identification. Attach and solder all of the 
power supply connections as well as those 
on the input /output connectors. Snap the 
reverb springs down onto the standoffs and 
connect the RCA plugs to the correct jack, 
also press all of the knobs onto the poten- 
tiometer shafts. 

On the circuit board, temporarily solder a 

I K 1/4-watt resistor between the Q3 end of 
resistor R I5 and the C5 end of resistor R2I 
and set trimmer resistor R I7 so the tab on 
the knurl of the control is adjacent capacitor 
C3. Check to make sure all connections 
have been soldered and insert fuse FI into 
the fuse holder. 

Testing and calibration 
Without any input connections to the 

preamp, make the following settings on the 
controls. 
Volume - 0 Treble - 0 
Emphasis - 4 Depth - 0 
Bass - 0 Speed - 0 

Low Middle -10 Reverb - 0 

High Middle -10 
Using either one of the two output jacks, 

connect the preamp to a power amplifier and 

speaker system. If the power amplifier has 
an input level control, turn it all the way 
down. Apply power to the preamp /power 
amplifier system and slowly advance the 
power amplifier input level control until it is 

at its maximum. There should be little if any 
noise coming from the speaker. If you have 
access to an audio signal generator. set it for 
a sinewave output of 0. I volts rms at I kHz 
and plug it into the A input of the preamp. 
Slowly advance the preamp's volume con- 
trol until you can hear the output through 
the speaker. If you never hear the output, 
unplug everything in the system and check 
the preamp, assuming you are sure your 
power amplifier and speaker system are 
working correctly. If you cannot visually lo- 
cate the problem, use an oscilloscope to 
pinpoint the source of the trouble. If you do 
not have access to an audio generator. use a 

guitar following basically the same proce- 
dure. 

Next you must calibrate the input gain for 
proper tremolo operation. Using either a 

voltmeter or oscilloscope and with the audio 
generator still connected, note the output 
level of the unit for some reference voltage 
input. Unsolder the 1K resistor. The output 
level should drop considerably. Now slowly 
advance trimmer resistor, R17, until the 
gain is the same as it was when the I K resis- 
tor was in place. Do not advance the control 
any farther. The chassis may now be at- 
tached to the case. 

Operation and use 
Input: The unit has two input jacks with 

the A input being the more sensitive of the 
two. The B input is down about 9 dB and 
should be used on instruments with a very 
high output level. 

Footswitch: The footswitch jack is pro- 
vided to allow both the reverb and tremolo 
to be turned on and off at will. This requires 
an additional 3- conductor plug and pair of 
switches. 

Volume: the volume control is a conven- 
tional level control. 

Emphasis: The emphasis control deter- 
mines the ratio of highs to lows and sets the 
overall tone of the output. An equal balance 
is achieved at a setting of about 4. 

Bass: The bass control sets the amount of 
bass boost in the circuit with a setting of 0 
resulting in no bass boost and IO yielding a 

little under 20 dB. 
Low Middle: The low- middle cmntrol de- 

termines the low -end frequency above 
which the mid -band notes are attenuated. 

High Middle: The high -middle control de- 
termines the high -end frequency below 
which the mid -band notes are attenuated. 
The combination of low- middle and high - 
middle controls result in a variable mid -band 
notch filter providing multi- octave mid -band 
attenuation at one extreme (both controls at 
0) or almost flat response (both controls at 
10). 

Treble: The treble control sets the amount 
of treble boost in the circuit with a setting of 
10 resulting in no treble boost and 10 yield- 
ing a little under 20 dB. 

Tremolo: The tremolo depth and speed 
controls provide a variable intensity tremolo 
effect varying from about 3 to 13 Hz. 

Reverb: The reverb control determines 
the amount of reverberated sound mixed 
into the output of the preamplifier. 

Power Switch: The center -off power 
switch serves the dual function of line re- 
verse and on -off control. It also provides 

(continued on page 59) 
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THE NEWEST 
CD -4 Demodulator 

Discrete 4- channel phonographic reproduction has come 
a long way in just a few years. The latest advancement is due 

to a new IC that makes possible improved demodulators. 

by LEN FELDMAN 
CONTRIBUTING HIGH- FIDELITY EDITOR 

MANY AUDIO ENTHUSIASTS WHO 
rushed right out to buy the very first 
"discrete" CD -4 records issued by 
RCA when that quadriphonie disc for- 
mat was first introduced in 1972 ex- 
pressed disappointment over the re- 
sults when they played these more 
complicated discs, now popularly 
known as Quill/radixes. Invariably, the 
blame was placed on the discs them- 
selves. Admittedly, the earliest re- 
leases did have poorer signal -to -noise 
ratios than either stereo or matrix 
4- channel discs. This higher noise level 
stemmed from two sources. First, to 
accommodate the required high - 
frequency carrier and its front -to -hack 
modulating difference signals. the level 
of the sum -signal groove modulation 
had to be backed off somewhat. Even if 
all other noise parameters were equal, 
this means that a higher setting of the 
amplifier volume control had to be used 
for equivalent sound levels, resulting in 
poorer signal -to -noise ratios. Since the 
system bandwidth of a Qum/re/disc is 
greater than that of a stereo or matrix 
record (from 30 Hz to 45 kHz instead 
of from 30 Hz to 20 kHz), the noise 
spectrum will he somewhat greater to 
start with. 

The first of these problems, record- 
ing level, has been almost eliminated 
by improved record cutting techniques 
and equipment. Main, "sum" informa- 
tion level (left -front plus left -back, and 
right -front plus right -back) is now re- 
corded at velocities approaching those 
used in stereo disc recording. The sec- 
ond factor, however, is not solely de- 
pendent upon disc cutting techniques. 
but is also directly related to the design 
approach and sophistication of the as- 
sociated demodulator used to recover 
front -back difference information from 
the high -frequency carrier which is part 
of the complex composite signal in 
each grove wall of the disc. These ele- 
ments are shown in Fig. I. 

FM tuner analogy 
P;trt of the demodulator circuitry 
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used in decoding CD -4 records may 
well be thought of as -an FM tuner (re- 
ally two tuners. one for each groove 
wall signal). The carrier frequency in 
this case is 30 kHz (instead of the usual 
88 to 108 MHz of FM broadcasting), 
and the modulation is a combination of 
FM and PM (phase modulation), with 
pre -emphasis and audio level compres- 
sion used at the recording end and 
complementary FM /PM demodula- 
tion, de- emphasis and audio expansion 
employed at the playback end to im- 
prove overall audio performance. Since 
we are dealing with an FM signal, 
proper limiting plays a very important 

role in the recovery sequence. Block 
diagrams of the CD -4 encoding process 
and decoding process are shown in 
Figs. 2 and 3. As might be supposed, 
the amount of circuitry needed to per- 
form all of the functions shown in Fig. 
3 is great and complex, if all active 
elements are conventional transistors 
and the cost of either separately availa- 
ble demodulators or demodulator cir- 
cuits built into some of the latest quad - 
riphonic all -in -one receivers or am- 
plifiers is substantial. 

An IC for CD -4 demodulators 
Quadracast Systems. Inc.. a corn- 

OdB 

Lf + Lb 

GROOVE 

Lf 
Lb ` 

15 kHz 30 kHz 45 kHz 

LEFT SIDE SPECTRUM 

OdB 

Rf + Rb 

Rf R:\ 
15 kHz 30 kHz 45 kHz 

RIGHT SIDE SPECTRUM 

FIG.1- FREQUENCY DISTRIBUTION AND AUDIO SIGNAL CONTENT of the groove walls of a CD -4 
record. 

QUADRAPHONIC IS ILLITERATE! 
IHF SAYS "USE QUADRIPHONIC." 

Proper English usage wins. For more 
than a year, Radio -Electronics has 
been using the term quadriphonic to 
describe 4- channel sound systems and 
equipment. Now the IHF (Institute of 
High -Fidelity) has announced that 
quadriphonic is indeed the proper 
word, and the all too common 
quadraphonic is verboten. 

The prefix quadra is not a prefix at 
all. It is not Latin, not Greek, not Eng- 
lish, but garbage. Radio -Electronics 
has been using quadriphonic wherever 
possible. But this has not been easy. If 

a manufacturer decides to identify his 
product as a quadraphonic unit, we 
must use this same name in identifica- 
tion. However, we will continue to use 
quadriphonic except in places where 
we are reprinting a munufacturer's 
name. 

pany headed by Louis Dorren (the in- 
ventor of the Dorren 4- Channel FM 
Broadcasting System now being consi- 
dered, among others, for possible 
adoption by the FCC as a standard for 
discrete 4- channel FM broadcasting) 
recently announced the availability of a 

28 -pin IC, to be known as QSI -5022. 
Two of these new chips, four filter 
blocks and a minimum number of ex- 
ternal parts are all that is needed to 
build a CD -4 demodulator that per- 
forms all the necessary functions out- 
lined in Fig. 3. The new IC will be 
made available to manufacturers 
through Matsushita Electric Corpora- 
tion of America (the company known 
for its Panasonic and "Technics by 
Panasonic" products). 

In addition to the space -saving and 
cost considerations implicit in the use 
of two of these IC's, performance ad- 
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Understanding MOS 
Character Generators 

Many of the advances in electronic instrumentation are due to 
developments in read -out technology. Here's how the character generator 

forms those alphanumeric symbols on Strip Printers and CRT screens 

THERE ARE LOTS OF GOOD LOW -COST 
ways to display numbers today, ranging 
from Light Emitting Diode (LED) displays. 
liquid -crystal readouts. printing wheels, 
seven -segment neon and fluorescent dis- 
plays. and many more. Most of these sys- 
tems can only handle ten or so numerals, 
plus possibly a few letters that aren't too 
attractive. What do you do if you want to 
display the entire alphabet plies numerals 
plus punctuation? 

Some of the obvious places this need 
crops up is in the TV Typewriter 
(Radio -Electronics, September 1973), com- 
puter terminal displays, deaf communica- 
tions aides. time and channel number TV 
presentations, page and strip printers. oscil- 
loscope scale indications, and anywhere 
else you want to put down a message and 
can't afford thousands of dollars worth of 
mechanical or computer -hacked equipment. 

Your answer is to use one of a family of 
integrated circuit dot matrix character 
generators. They use MOS technology, 
ranging from older p -MOS devices through 
Silicon Gate and n- channel. Cost ranges 
from SI I in singles on upward, with ques- 
tionable surplus units available as low as 50c 
each. What are they and what do they do? 

Basically, these devices are really a Read 
Only Memory. or ROM (Radio -Electronics, 
February 1974). They accept a compact 
computer code called ASCII (more on this 
in a bit) and convert it into an open code that 
represents character shapes. Most often, 
they have to be combined with fairly elabo- 
rate system -timing arranged to get the right 
part of the right character put in the right 
place at the right time. All but the oldest 
devices are directly TTL compatible, while 
the latest n- channel versions work on the 
same single +5 -volt supply the TTL does, 
and interfaces without any resistors at all. 
There's just enough difference between 
character generators that we're not going to 
show you specific connections -you have to 
get this from the individual data sheet on 
your own. Our interest here is the big 
picture -seeing what these beasts are and 
where they can he used, who makes them. 
and so on. 

Why dot matrix? 
Several years ago, strong arguments 

could be made for many different ways of 
generating alphanumerics, including stroke 
systems, special CRT symbol generators, 
projection displays, and the dot matrix 
technique where you put down a bunch of 
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dots to approximate a character shape. 
Today, with few exceptions. dot matrix is 

the only way to go. There are many reasons. 
Dot -matrix systems take the least in the way 
of analog circuitry. They interface the simp- 
liest with conventional digital memory and 
logic. They take the fewest interconnections 
on a system basis. They use low -cost, 
widely available. off- the -shelf. standard 
IC's. 

More important, they adopt themselves to 
the format needed by a recurrent sweep 
(flyback type) TV style display which is 
much cheaper, generally, than a true X -Y 
type video display. The same is true of strip 
printers and advertising displays where you 
are going to "roll down" a bunch of charac- 
ters in one direction. 

What's wrong with dot matrix? On the 
debit side, if you don't use enough dots. the 
characters may not be attractive enough or 
will cause eyestrain. And if you are into 
graphics (artwork, lines, schematics, etc, 
. . .1 you're rather limited in what dot mat- 
rix can do for you. But right now. no 
graphics system is low cost (prices start at 
$6000). so this really isn't much of a limita- 
tion for most alphanumeric applications. 

How many dots? 
The very first thing we have to decide is 

how many dots are we going to use in our 
matrix. Figure I shows the letter "R" plot- 
ted using matrices of 3x5; 5x5; 5x7; 7x9; 
and 16x 16 dots. Obviously, the more dots 
we have, the better the character is going to 
look, and the more the thing is going to cost 
us in terms of system bandwidth, printhead 
complexity, interconnections and storage, 
available characters per line, character writ- 
ing time, and. of course, dollars. 

The I5 -dot or "3x5" matrix of Fig. I -a is 
normally used only for numbers and an oc- 
casional character. Some TV channel and 
time displays are the only use of this format. 
and its ugliness limits even that. While no 
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by DON LANCASTER 

MOS character generator is widely availa- 
ble that generates a 3 x5 matrix, you can 
easily cut your own using a programmable 
read -only- memory (PROM) or actually use 
random logic to do the job if you don't mind 
a bunch of low -cost IC's and diodes. Ignor- 
ing spaces. we have to do three things in the 
horizontal direction. Let's call them "video 
units ", and five things in the vertical direc- 
tion. which we'll call "column units ". 

The number of video units often sets the 
bandwidth we have to use and limits either 
the maximum print rate in a page or strip 
printer, or the number of characters per line 
for a video display of a given bandwidth. 
The internal ROM storage we would need 
for 10 numerals and 6 punctuation units 
(space. colon, etc ...) would be 16x5 x3 or 
240 bits. With a little bit of creative logic, 
you could fold this into a standard 256 -bit 
programmable ROM. although a 512 -bit one 
would be much simpler for system timing. 

We also normally need some way to keep 
the numbers we are using. Its obviously 
easier to store a 4 -bit BCD numeral than a 

I5 -dot numeric character, since we only 
need 4/15 the hits using the compact code. 
In the case of a strip printer, the storage 
only has to last from the time the character 
is received till the time it is printed. With a 

video display. we have to get the characters 
back over and over again, once for each 
scan. 

In fact. on a raster -scan system, you need 
two storage systems, one to keep all the 
characters from field to field, and one to 
keep a line of characters for the seven or 
nine passes in the fast sweep direction it 
takes to put down everything one dot at a 

time. With shift register memories, you use 
two seperate ones, while with a random ac- 
cess memory, you use the same memory 
twice, changing the timing. 

In the case of the 3x5 display, we usually 
need only four bits of storage per character 
since we are only interested in numbers and 

RRR 
FIG. 1- READABILITY INCREASES as the number of dots or elements in the matrix is increased. 
Compare the 15 -dot 3 5 format on the left with the 259 -element "R" on the right. 



a very limited amount of punctuation. 
The 5x5 matrix of Fig. I -b is only slightly 

better, although you can display the whole 
upper case alphabet, as well as the numbers. 
This is used on thermal printers where only 
25 printing dots would be needed instead of 
the 35 of the more standard 5x7 matrix. 
Five video units are needed horizontally, 
and five column units are needed vertically. 
Again, no MOS character generator is 
widely available for this format, but you can 
cheat and use a standard 5 x7 and have most 
(hut not all!) of the characters turn out OK 
by dropping the second and sixth horizontal 
rows. 

The standard computer terminal matrix 
has been the 5x7 one of Fig. I -c, and lots of 
standard IC's and interface circuits are 
available to handle this format. The 5x7 
displays to acceptable resolution all the 
numbers and all the upper case letters and 
most punctuation. While it can display lower 
case letters and machine commands, it takes 
special extra IC's and more storage and is 
not often done. Five video units are needed 
in the horizontal direction and seven column 
units are needed vertically. With upper case 
letters and numbers only, six bits of storage 
per character are needed externally. The in- 
ternal storage needed in the character 
generator is 5x7x64 =2240 bits. 

-I he 7x9 matrix of Fig. I -d presents very 
attractive characters including lower case, 
provides for such things as the tail on a 
lower case "g" and so on. It inherently 
takes more speed or bandwidth, as seven 
video units are needed as well as needing 
more horizontal lines per character. Seven 
bits of storage per character are usually 
needed if lower case and machine com- 
mands are to be included, while the number 
of internal character generator hits needed is 
7x9x128= 8064. One of the penalties you 
have to pay for the more attractive charac- 
ters is that the video bandwidth for longer 
lines of characters becomes far more than 
what a standard TV can handle. 8 to 
I2 -MHz video is typical, and whatever is 
displaying the characters must, of course, 
be able to handle this. 

The 16x16 matrix of Fig. I -e needs in- 
credible bandwidth and storage compared to 
the other methods, but it allows reasonably 
faithful reproduction of various printing 
type fonts, and is useful in larger systems 
where very attractive characters and long 
text readability are needed. Phototypeset- 
ting and composition systems are typical 
uses: some of these use even larger matrices 
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CHARACTER GENERATORS (left) are NS MM5240's. 
Above is a photomicrograph of the circuit. 

still. The needed storage of 16x16x 
128= 32,768 bits per jimt or typeshape is well 
beyond what you can do with a single 
character generator IC at the present time, 
and several custom units have to be used to 
share the job. 

For most small and simple systems, the 
5x7 dot matrix is usually the best choice, 
with the most widely available circuitry, po- 
tential compatibility with unmodified televi- 
sion sets, and lowest cost combined with 
character shapes acceptable for everything 
but long text messages. 

What code? 
We've seen that it's best to store our input 

character information in the most compact 

form possible. instead of the highly redun- 
dant 35 bits we'd need for actual storage of 
an entended 5x7 character. The storage is 
usually done in a code called ASCII, short 
for American Standard for Computer Informa- 
tion Intérchange (see Fig. 2). This is the only 
code most character generators accept. In 
some isolated systems, other codes may be 
in use: but these are usually converted to 
ASCII with another ROM before character 
generation. 

The full ASCII code consists ofeight bits. 
The eighth bit is sometimes used for error 
indication, and is stripped and possibly used 
long before it gets near the character 
generator. This leaves us with seven bits 
that represent 128 possible different charac- 

FIG. 2 THE ASCII OR AMERICAN STANDARD FOR COMPUTER INFORMATION 
INTERCHANGE. 

This code is used as an input for practically 
all MOS character generators. 
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1 1 0 1 13 CR GS - = M J m } 

1 1 1 0 14 SO RS > N ^ n 

1 1 1 1 15 SI US I ? O - o DEL 

ASCII-4 Numbers only) uses only column 3 
ASCII-6 (Numbers & Upper Case Alphabet Only) Uses Columns 2, 3, 4 & 5. 
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ters. These are subdivided into four groups 
of 32 characters each. One group consists of 
upper case alphabet. A second consists of 
numbers and often used punctuation. The 
third group is made up of lower case al- 
phabet, and the final group consists of 
machine comcmmdc that do things like line 
feed, carriage return, clear. start, stop. etc.. 
but rarely appear in print except when view- 
ing the actual machine programming instruc- 
tions. 

We can use as many bits as we need to 
provide for a given display. For instance. 
we could use a code we might call ASCII -4. 
consisting of only column 3 of the code. 
This gives us all the numbers with four hits 
and is identical to the normal BCD code. 
We also get a colon for the time displays 
free. along with a '? and some 6ther punctua- 
tion. We don't get a space for blanking, so 

this has to worked out some other way. 
Usually this is easy and no problem. 

ASCII -6 is used if we are only interested 
in the upper case alphabet and numbers and 
often used punctuation. and takes 6 bits and 
gives us columns 2. 3, 4 and 5 of the code. It 
is most often used in the 5x7 character 
generator systems. Finally, we need all 
seven bits, less the error feature for all 
upper and lower case alphabets. This is cal- 
led ASCII -7. Both ASCII -6 and ASCII -7 

provide for a blank or space command. 
For more information on ASCII. see the 

Improved ASCII Encoder story, 
(Radio -Electronics. January 1974). 

Some character generators 
Our character generator IC has to convert 

a six or seven bit ASCII character com- 
mand into 35 or 63 dots on a screen. group of 
light sources or a piece of paper. Figure 3 

shows four possible character generators for 
the 5x7 format. 

In Fig. 3 -a, we have an IC with some 
power supply and ground connections, six 
input lines and 35 output lines. Whenever 
we put the ASCII command for a "R" on 
the input, we get a "R" in dot matrix form 
at the output. This is called a read only 
memory or table lookup code converter and 
is simply a ROM that has been factory pro- 
grammed to generate characters. To change 
characters, change the input code. For a 

blank. input code 10 -0000, and so on. 
While this IC would be ideal for 

scoreboards, you can't buy it because of all 
the pins. Besides, do we really want all the 
dots at once, except possibly for scoreboard 
use? And can we cut down the number of 
output connections somehow? 

For TV raster type use. we only need one 
dot at a time and should be able to get by 
with only one output lead. Now we need two 
types of inputs. We need six bits worth of 
code to select the character. and another 
group of inputs to tell us which dot of that 
character to output. Changing the later 
group of inputs, called timing inputs, gener- 
ates a sequence of dots that let us produce 
the whole character one dot at a time. For 
instance, we could use three lines for a 

"what column is it ?" input command, and 
three lines for a "what row is it ?" input. 

This is shown in Fig. 3 -b. Now to gener- 
ate a character. you input the character code 
and apply timing signals that get the dots out 
in the proper sequence. In the case of the 
TV type raster, it rapidly scans in the hori- 
zontal direction. and slowly goes vertically, 
so we put down a burst of dots correspond- 
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ing to the kip line of a character, and then go 

on to the next character, and so on, changing 
the ASCII code as needed. On the next line, 
when the character we wanted carne up 
again, we'd work on the second lines worth 
of dots from our output and so on. 

This is a nice IC, but once again. you 
can't buy it. This time you run into switch- 
ing speed and settling time problems, along 
with an internal IC arrangement that would 
take far too much silicon to be practical. 
While this is much closer to what we want 
than Fig. 3 -a is. some compromise is needed 
to make a practical low -cost IC. What can 
we do? 

Real -world character generators appear in 
Figs. 3 -c and 3 -d. One is called COLUMN 

ASCII 
INPUT 
CODE 

ASC I 

INPUT 
CODE 

ROW 
SELECT 
TIMING 

MOS 
CHARACTER 
GENERATOR 

2 

3 

4 

35 

ROW CHARACTER GEN 
OUTPUT SEQUENCE FOR 

OUTPUTS - 

ALL 35 DOTS 
AT ONCE 

output character generator. One is called a 

ROW output character generator. They are 
NOT interchangeable under any circum- 
stances. For any system, you have to pick 
either a Row or a COLUMN device to suit 
your particular needs. 

The ROW output character generator ( Fig. 
3 -c) has five output lines corresponding to a 

horizontal row of dots. It has six input lines 
for the ASCII "What character do we 
want ?" input. and three timing input lines 
for the "What vertical position of dots are 
we to generate ?" command. Thus, at any 
instant, you get out five dots and "undots" 
corresponding to a horizontal ROW of a 

character. 
Figure 4 shows how you can convert the 

ASC II 
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SELECT(` 
TIMING 

COLUMN 
SELECT 
TIMING 

MOS 
CHARACTER 
GENERATOR 
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OUTPUT 
ONE DOT AT 
A TIME 

COLUMN CHARACTER GEN 
OUTPUT SEQUENCE FOR 

A "T" 1111111: (001001. A "T" 110000001; 110000001, 

(001001; 1001001. (11111111; 110000001, 

1001001;10010M 
(00100(. 
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CHARACTER 
GENERATOR 
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RIGHT 

OUTPUT 
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A TIME 
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CODE 

COLUMN 
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TIMING 

(10000001. 

MOS 
CHARACTER 
GENERATOR 

TOP 
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OUTPUT - 
1 COLUMN 
AT A TIME 

FIG. 3-FOUR POSSIBLE CHARACTER GENERATORS. The top two are not commercially feasi- 
able. The row- output device (c) and column- output generator (d) are readily available and easy to 
use. 

ASCII 
INPUT 

COMMAND 

SERIAL 
INPUT 

MOS 
RIGHT 

CHARACTER 
GENERATOR 

(2513, 
etc...) 

ROW SELECT 
TIMING 

LEFT 

LOAD' 
COMMAND 

VIDEO CLOCK 
(SETS 

VIDEO RATE) 

SHIFT REGISTER 

174165, etc...) 

PARALLEL 
INPUTS 

SERIAL 
OUTPUT 
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FIG. 4 -ADD A SHIFT REGISTER to a row- output character generator for high -speed compatible 
video. This type of device is used in the R -E TV Typewriter. 



five outputs to serial horizontal video with 
an external shift register. On a load com- 
mand, the five outputs are loaded into the 
shift register. The video clock then marches 
things out as serial video. By picking our 
load command timing just right, we sample 
the character generator after all the answers 
have settled. This both increases our poten- 
tial video speed by a factor of five and elimi- 
nates glitches and invalid answers. Note 
that a data selector cannot normally be used 
in place of the shift register because of these 
settling and glitching problems. 

A ROW output character generator is ideal 
for things like TV Typewriters and video 
terminal displays using television sets or TV 
like devices that sweep rapidly in the hori- 
zontal direction and slowly in the vertical 
direction. 

On the other hand, the COLUMN output 
character generator of Fig. 3 -d has seen 
output lines, corresponding to a vertical 
column of dots. This time, we have our 6 -bit 
ASCII "What character do you want ?" in- 
puts, and three "What horizontal row 
position do you want ?" inputs. By changing 
the timing signals on the column inputs, we 
get five sequential dot groupings of seven 
dots each. 

The COLUMN output character generator 
is well suited to a strip printer, where the 
paper is moving past some sort of print head 
(pins, thermal, hammer and ribbon, elec- 
trostatic, etc....) Seven dots or undots are 
put down and the paper is shifted 1/5 of a 

character horizontally and seven more dots 
or undots are put down, continuing the 
process five times to generate the final 
character. COLUMN output character 
generators are also useful for advertising se- 
quential displays, scoreboards, and any- 
where else you want the entire height of the 
character to appear at once, but want to or 
at least willing to space things out horizon- 
tally. They are also sometimes used on 
specialized video systems with reversed 
scans; they can not be used on ordinary TV 
systems. 

Remember, for normal TV scans, use a 

ROW output character generator, for strip 
printers, other printing devices, film annota- 
tion, advertising displays, etc., use a 

cot.uMN output character generator. Do not 
get the two mixed up. 

What's available? 
Figure 5 lists some currently popular 

MOS character generators, while Fig. 6 
gives sources of manufacturers and data 
sheets. The Signetics 2513 (Row output 
-TV) and 2516 (COLUMN output -strip 
printer) are often a good choice in simple 
low -cost circuits, although their availability 
has been rather tight recently. 

What good are they? 
Let's take a quick look, in block diagram 

form, at some popular character generator 
applications. 

In Fig. 7, we have a single character al- 
phanumeric display. This is handy for 
keyboard verification, deaf communica- 
tions, teaching touch typing, remote mes- 
sage signalling, etc. It's intended for use 
where you want to transmit only a single 
character at a time. Input signals you need 
are the ASCII character on six lines, a 

blanking signal when you want the character 
to light, and power supplies. You use a 

35 -dot LED matrix display such as the 

FIG. 5 SOME TYPICAL MOS CHARACTER GENERATORS 
Notes 

lower case only 

Number Mfg. Matrix Type Power Package 
S8866 AMI 5x7 Row +5, 12 28 
S8564 AMI 5x7 Column +5, 12 28 
EA3501 EA 5x7 Row +10, 12 24 
EA3513 EA 5x7 Row +10, 12 24 
EA3701 EA 5x7 Column +10, 12 24 

3257 FAIR 5x7 Column +5, 12 24 
3258 FAIR 5x7 Row +5, 12 16 
3260 FAIR 7x9 Column +5, 12 24 
1 -2240 GI 5x7 Row +12, 12 24 
2561 HARS 5x7 Row +5, 10 24 

MF7107 MSI 7x9 Column +5, 9 22 
MK2002 MOSK 5x7 Column +14, 14 24 
MK2302 MOSK 5x7 Row +5, 12 24 
MK2408 MOSK 5x7 Row +5, -1w 28 
MCM6571 MOT 7x9 Row +5 24 

4240AA NAT 5x7 Row +12, 12 24 
2513 SIG 5x7 Row +5, 5, 12 24 
2516 SIG 5x7 Column +5, 5, 12 24 
2526 SIG 7x9 Row +5, 12 24 

2526 SIG 7x9 Column +5, 12 24 
TMS2400 TI 5x7 Row +12, 12 28 
TMS4100 TI 5x7 Column +12, 12 28 

'See Fig. 6 
FIG. 6 MANUFACTURERS OF 

AMERICAN MICROSYSTEMS (AMI) 
3800 Homestead Road 
Santa Clara, California, 95051 

ELECTRONIC ARRAYS (EA) 
501 Ellis Street 
Mountain View, Calif, 94040 

FAIRCHILD SEMICONDUCTOR (FAIR) 
313 Fairchild Drive 
Mountain View, Calif, 94040 

GENERAL INSTRUMENTS (GI) 
600 West John Street 
Hicksville, NY, 11802 

HARRIS SEMICONDUCTOR (HARS) 
Box 883 
Melbourne, Florida, 32901 

MICROSYSTEMS INTERNATIONAL (MSI) 
Box 3529 Station C 
Ottawa, Canada, K1Y4J1 

1 KHz 
OSCILLATOR 

with counter 
with counter 
with lower case 
needs clocks 
needs clocks 

dual output; counter 
dual output 
with lower case 

type CM3490 

type CM3400 

MOS CHARACTER GENERATORS 

MOSTEK (MOSK) 
1215 West Crosby Road 
Carrollton, TX, 75006 

MOTOROLA SIMICONDUCTOR (MOT) 
Box 20912 
Phoenix, Arizona, 85036 

NATIONAL SEMICONDUCTOR (NAT) 
2900 Semiconductor Drive 
Santa Clara, California, 95051 

SIGNETICS (SIG) 
811 E. Arques Avenue 
Sunnyvale, Calif., 94086 

TEXAS INSTRUMENTS (TI) 
Box 5012 
Dallas, Texas, 75222 
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FIG. 7- SINGLE- CHARACTER ALPHANUMERIC DISPLAY. You need one for each 
sags. 

unit in the mes- 
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Monsanto MAN -2 as an output. An internal 
oscillator scans everything much faster than 
the eye can follow. This is followed by a 

divide -by -eight counter that sequentially 
tells the character generator which vertical 
row of dots to output. At the same time, the 
counter tells a one -of -eight decoder which 
bank of five LED's to ground. As the com- 
mands to the character generator advance 
down the character, the respective rows of 
LED's are also grounded so that at any in- 
stant the character generator is putting out 
the right code to the proper group of five 
LED's. If you ran things too slowly. the 
character would start at the top and work its 
way to the bottom. repeating over and over 
again. By speeding things up faster than the 
eye can follow. you see everything as nor- 
mal brightness and continuously lit. Since 
any one dot only gets hit one eighth of the 
time. you run things at eight times normal 
brightness to make everything come out 
even. 

Figure 8 shows a TV time display that can 
also be used to put the channel number or 
any other short (8 unit) message on a TV or 
an oscilloscope. Complete construction de- 
tails will appear in the TV Revideo Unit 
(Radio- Electronics. later this year). Basi- 
cally, we have the character generator of 
Fig. 4 (Row output driving a shift register 
serial video converter), along with some 
added system timing. A four -pole (for num- 
bers) or a six -pole (for everything) data 
selector of eight positions picks the charac- 
ter you want to display, while system timing 
selects the proper line number. 

In operation. the vertical sync pulse of the 
TV starts off a delay for vertical position 
which in turn picks the next whole horizon- 
tal line and starts off a horizontal position 
delay. A video clock of 64 counts is counted 
out and then shut down, allowing five dots 
and three spaces per each of the eight 
character positions. The process repeats for 
the next seven lines and then shuts down for 
the rest of the active scan. Adjusting the 
video clock frequency handles horizontal 
size, while vertical size can he adjusted in 
increments. by using one. two or three inter- 
laced horizontal line pairs per character 
generator address changes. 

Figure 9 shows a video display similar to 
the TV Typewriter (Radio -Electronics. Sep- 
tember 1974). Here a MOS memory (either 
RAMs or shift registers) stores the total 
number of characters to be put on the 
screen. often 512 or 1024. Six hits per 
character are needed for this baler storage. 
Note that we receive each character only 
once, but that we have to get it hack seven 
times on seven sequential lines of each 
sweep of the TV's field. System timing ad- 
vances the characters and the "What line is 

it ?" commands in the proper sequence put 
down one part of a row of characters one 
scan and then put down the part im- 
mediately below on the next scan. and so 

on. 
Note that you can't arbitrarily increase 

the number of characters per line without 
something giving somewhere, particularly if 
you are using an unmodified television set. 
The two things that get to you are the set- 
tling and access time of the character 
generator and the bandwidth of the TV in 
use. Let's look at some numbers. 

Overscan on mane stock TV sets is ex- 
treme. so it's not unreasonable to allow 
me -hall of our acti\c scan for retrace and 
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FIG. 8-TV TIME OR CHANNEL DISPLAY uses a character generator, shift register and system 
timing. A construction article on a device of this type will appear later this year. 
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FIG. 9 -VIDEO DISPLAY as used in a TV typewriter or a computer terminal. Details on a do -it- 
yourself video display with keyboard input appeared in September 1973. 

positioning. Less than this, and you will al- 
most certainly get into corner problems at 
the beginning and end of the message. Sup- 
pose we use normal TV scanning standards 
with an interlaced horizontal frequency of 
15,750 Hz. This gives us 63.4 µs of scan 
time. Cut this in half for an active scan time 
of 31.7 µs. To ease the math, call this 32 µs. 
Suppose we have 32 characters per line. It 
takes us I µs per character, so the 500 As or 
so access time of the 2513 generator leaves 
us with lots of daylight. No problem here. 
Now. what about the video bandwidth? 

We have five active dots. but we can't put 
the characters beside each other. Suppose 
we save two dots for spacing. This means 
there are seven dots in I µs, or a video 
clocking rate of 7 MHz. With a few crude 
approximations, a data rate of 7 MHz equals 
a video rate of one half this or 3.5 MHz. 

Now. the video frequency response of a 

television set is 4.5 MHz for black and white 
and 6 MHz for color, so this is no problem. 
right! WRONG. Those are the i..f. 
bandwidths! A black and white set must re- 
ject the 4.5 -MHz sound subcarrier in its 

video, so the best we can hope for is about a 

3.5 -MHz bandwidth. Color video bandwidth 
is even LESS, for it has to reject a 

3.58 -MHz color subcarrier, leaving us only 
with a 2.5 MHz or so bandwidth. Thus, at 
32 characters per line, we can brightly dis- 
play a black and white image but can only do 
a color image at somewhat reduced con- 
trast. 

But, the computer people use 72 or 80 

characters per line. How do they do it? 
Very simply, by modifying the TV set for 
direct video entry and extreme bandwidth. 
An 80- character system takes a bandwidth 
of 80 /32nds of 3.5 MHz or 8.75 MHz. This 
is why there are very few color displays of 
long line width. Note that at 72 or 80 charac- 
ters per second. you are also at the limit of 
the character generator access time and 
have to he extremely careful with system 
timing. 

What all these numbers are trying to say is 

that it's real hard to put more than 32 or 40 

characters per line on an unmodified TV, 
particularly a color one. More than this. and 
you have to do some modifying. R -E 



WHEN WE FIRST STARTED RUNNING THE. 

Synthesizer a few months ago (see Refer- 
ences), we asked for reader comments and 
suggestions, more to see if anyone was lis- 
tening than anything else. A number of peo- 
ple were listening and were kind enough to 
write wüth suggestions for new modules. 
some of which will appear in later parts of 
this series. 

This month we'll take a look at a module 
that will strengthen what some people con- 
sidered a weak point in the original design of 
the VCO -lack of a sinewave output -and 
at the same time, add a useful capability that 
isn't even available on most of the high - 
priced commercial gear: a pulse output with 
a voltage controllable duty factor. 

At the heart of the Sine Converter /Pulse 
Width Modulator is one of the new quad 
current differencing National Semiconduc- 
tor amplifier IC packages. These amplifiers 
have been pretty throughly covered in the 
technical and hobby press over the last few 
months, so we won't go into the operating 
principle of the IC. We'll simply treat it as a 
little chunk of plastic that contains four rela- 
tively high -gain amplifier blocks. 

When a triangular waveform is applied to 
the input of the module. it is buffered and 
amplified by the first of the gain blocks in 
the package before being applied to the 
PWM (pulse -width modulator) and sine 
shaping circuitry. The trimmer in the input 
of this first stage (R32. Fig. I) allows the 
gain of the stage to be varied to compensate 
for level differences in the signal source. 

The pulse -width modulator is essentially a 

summing comparator built around the sec- 
ond amplifier in the package. The current 
produced by the voltage appearing across 
R20 -which is the triangular output of the 
first amplifier -is added to the sum of the 
currents produced by the control voltages 
that appear across R21. R22. and R23. The 
total current flow into the inverting input is 
compared to the reference current flowing 
into the non -inverting input through R25. As 
long as the reference current is greater than 
the total current flowing into the inverting 
input, the output of the amplifier stays high. 
Resistor values are selected so that the cur- 
rent into the inverting input exceeds the re- 
ference current for a small part of each cycle 

BUILD 
a NEW music 
synthesizer 

module 
You asked for it! An add -on module to provide 
sine -wave output and a pulse generator with a 

voltage -variable duty cycle. 

of the triangle input. This causes the output 
to switch low, thereby producing a very nar- 
row pulse for zero control voltage. As the 
control voltages across R2t. R22, and R23 
begin to rise, the total current into the in- 
verting input of the amplifier increases. 
causing progressively lower points on the 
triangle to switch the comparator. The net 
result is. a puke whose width is proportional 
to increases in control voltage. 

As the comparator switches on and off. it. 
in turn. switches the third amplifier in the 
package oo hich inverts the pulse and squares 
up the rise and fall times. The diodes D6 and 
D7 see the dual purpose of damping the 

by JOHN S. SIMONTON, JR. 

outputs at about I volt. thereby restricting 
the maximum rise and consequently lessen- 
ing any slew rate problems, as well as pro- 
viding biasing current to the inverting inputs 
of the amplifiers at times that they would 
otherwise be reverse- biased. (One of the lit- 
tle goodies that the manufacturers of these 
IC's fail to mention in their literature is that 
if any of the inverting inputs are allowed to 
reverse -bias. it fouls up the biasing of the 
other amplifiers in the package and causes 
glitches to appear in other outputs.) 

Except for biasing requirements peculiar 
to the Norton circuit y the sine sl .+per is a 

classic textbook non -line :it. fecdll,. cL type 
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with diode break points in the feedback loop 
of the amplifier. Here we approximate a 

sine -wave with a series of straight line seg- 
ments as shown in Fig. 2. Assume for a 

moment that we begin watching the sine 
converter at a point in time when the trian- 
gular output of the first amplifier is ramping 
down from the mid -point of the waveform. 
At the mid -point of the waveform, all the 
diodes in the sine converter (DI -D5) are 

4 

- -- -IDEAL 
ACTUAL 

FIG 

5 -\ 
6- 

2- SINEWAVE APPROXIMATION. 

reversed -biased so that the only element in 
the feedback loop is R I7. This resistor alone 
determines the gain of the stage and conse- 
quently the rate at which the output voltage 
of the amplifier increases. This corresponds 
to line segment I in Fig. 2. 

Eventually the output voltage reaches the 
point at which it is greater than the voltage 
at the junction of the voltage divider consist- 
ing of R6 and R7. At this point. diode DI 
forward- biases and parallels R7 with R17, 
resulting in lower gain and a new line seg- 
ment (segment 2). As the output voltage in- 
creases further, it eventually reaches the 
point at which D2 is forward- biased, 
thereby paralleling R5 with R7 and RI7 and 
resulting in line segment 3. Finally, D3 
forward -biases, adding R3 to the parallel 
network resulting in the smallest sloped 
segment, 4. The end of segment 4 corres- 
ponds to the highest point on the input 
waveform. 

On the way back down, the diodes are 
progressively reverse- biased, resulting in 
the reverse sequence of line segments. As 
the signal passes through the mid -point and 
heads lower, D4 and D5 sequentially 

ty) d-°-. + O 
CNI Ñ OC l 5 

FIG. 3 (left) -FULL -SIZE PATTERNS for the triangle sinewave converter and variable pulse -width 
modulator. Keep all parts on one board if you have the room behind your panel. Otherwise, cut the 
board as indicated. FIG. 4 (right) -HOW PARTS ARE POSITIONED on boards. 
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forward -bias, resulting in line segments 5 

and 6 respectively. Ordinarily there would 
be a seventh breakpoint, but since the bot- 
tom corner of the triangle produced by our 
VCO is rounded anyway, it is unnecessary 
in this application. 

Assembly 
Even though all the active devices are 

contained in the single integrated circuit 
package, there is still a lot going on in this 
circuit and the external resistors and diodes 
required consume some space. If you're not 
following our modular construction techni- 
que, any method of construction may be 

used. In the prototype, a standard single 
width module (2 x 411 -inch panel) was indi- 
cated by the input and output jacks, but to 
fit all of the parts behind this relatively small 
panel, it was necessary to place the diode 
breakpoint components on a small auxiliary 
circuit board mounted above the main 
board. 

Except for the double circuit board ap- 
proach. assembly is the same as with any 
other project. Boards may be etched at 
home, using the full -size patterns shown in 
Fig. 3. or are available commercially. Parts 
placement is shown in Fig. 4. Notice in 
particular that input resistor R12 is not 
mounted on the circuit board, but rather 
connects between point H on the board 
and the hot side of the input jack (J I) on the 
front panel. 

Watch your soldering temperatures on the 
IC and all the diodes: as with any semicon- 
ductor, over -temping can knock them out. 
When installing the IC, also be particularly 
careful about the orientation of the package 
as it's installed. Putting this device in the 
circuit backwards will reverse the power 

PARTS LIST 
CI -10 pF, 15 V, electrolytic 
C2, C3, C4, C6, C7 -2.2 NF, 10V, electrolytic 
C5 -100 pF, 15V, electrolytic 
Dl-D7-1N914 
ICI- LM3900 quad current dif. amp. 
R1 -6800 ohms 
R2, R16, R18, R25- 10,000 ohms 
R3- 47,000 ohms 
R4, R12- 39,000 ohms 
R5, R9, R15- 150,000 ohms 
R6- 330,000 ohms 
R7, R8, R11. R13. R14- 680,000 ohms 
R10 -1.8 meg ohms 
R17- 220,000 ohms 
R19 -680 ohms 
R20- 27,000 ohms 
R21, R22, R23- 33,000 ohms 
R24- 56,000 ohms 
R26 -330 ohms 
R27, R28 -1000 ohms 
R29 -270 ohms 
R30, R31 -2200 ohms 
All above resistors 1 /2-watt, 10% 
R32- 50,000 ohms, trimmer pot 
R33- 10,000 ohms, trimmer pot 
Misc: Circuit boards, front panel, wire, "L" 
brackets (2), 4 -40 x 1/4 -inch screws and nuts (4), 
No. 4 x 3/4 spacer, 4 -40 x 1 -inch screw, miniature 
phone jacks (3). etc. 
The following is available from PAIA Elec- 
tronics, Inc., P. O. Box 14359, Oklahoma City, 
OK 73114: 
Circuit Board only 
No. 2720 -14pc $4.00 set postpaid 
Complete kit 
No. 2720 $16.95 postpaid 

References, Electronic Music Synthesizer 
Part I -Build a Modular Electronic Music Synth- 
esizer. May, 1973, p. 3S 
Part II -Build the Control Electronics. June, 
1973, page 56 
Part I Il- Details of Keyboard Construction. July, 
1973, p. 46 
Part IV -More Synthesizer Modules. Sept., 1973, 
p. 53 
Using the Synthesizer. Oct., 1973, p. 60 



connections to the package and will most 
likely result in smoke the first time the 
power is applied. When all the circuit hoard 
wiring is complete, solder in place wires 
long enough to reach from the various input 
and output points on the board to the front 
panel connections before proceeding with 
mechanical assembly. 

The smaller board is mounted above the 
larger board with a 4 -40 bolt and 7/s -inch 
spacer. When wiring these two boards to- 
gether, you will be better off routing the four 
wires over the rear edge of the smaller board 
and then across the larger board to the 
proper connection points, as indicated in 
Fig. 5. With all the wiring going over one 
edge, servicing is simply a matter of "fold- 
ing" the board off; but with wires going over 

second bias source on the power supply can 
be used to apply a constant voltage to the 
VCO corresponding to about middle C 
(1.25v for a properly calibrated VCO). 

Turn the adjusting disk of the "pulse" 
trimmer (R32) fully counterclockwise. 
There should be no sound from the module 
at this point. Slowly advance R32 until you 
first hear the familiar whine of a narrow 
pulse waveform, then stop. 

Disconnect the amplifier from the pulse 
output of the module and re- connect it to the 
sinewave output. You should hear a tone at 
this output, and as the "sine" trimmer R33 
is turned, the timbre of the tone should 
change. Some point in the rotation of this 
trimmer should produce a tone that is 
noticeably more mellow than other settings. 

FIG. 5-THE CONNECTIONS BETWEEN main and auxiliar 

two edges. the smaller board becomes cap- 
tive and can't be removed without unsolder- 
ing. 

The front panel can be made from any 
convenient material (chrome -plated steel 
with screen printed designations in the pro- 
totype) and is fastened to the circuit board 
with small "L" brackets and 4 -40 hardware. 

Testing and calibration 
If an oscilloscope is available, you can 

use it to take a look at the various 
waveforms as testing and calibration pro- 
gresses, but it's not necessary. The only 
equipment you really need is a VOM, the 
VCO that you're going to use the module 
with, and an amplifier. 

Connect a power source to the connec- 
tions on the rear edge of the circuit board; 
"+ +" to +I8V and ground to ground. The 
synthesizer power supply described in an 
earlier article is, of course, designed for this, 
but any power source, including a couple of 
9 -volt batteries, will do. Jumper the output 
of the triangle source to the input jack of the 
module and jumper the pulse output to the 
high (line) level input of a hi -fi or musical 
instrument amplifier. 

Turn on the power and, this first time out, 
allow a couple of minutes to stabilize volt- 
ages, re -form any electrolytics that may 
have been stored for some time. Ground 
one of the Sine /PWM module's control 
voltage inputs by connecting it to the 0 to 
5 -v bias supply pin jack on the synthesizer 
power supply and turning the bias source 
control knob fully counterclockwise. The 

OD 

OC 

AO 
TO 
GROUND 

boards, and to front ,anel. 

FIG. 6- TRIMMER TOO FAR CLOCKWISE. 

FIG, 7 -NOT FAR ENOUGH CLOCKWISE. 

FIG. e-CORRECT TRIMMER SETTING. 

If an oscilloscope is available, it can be used 
to confirm that this setting produces the best 
sinewave. Figures 6. 7 and 8 show oscillo- 
scope traces corresponding to the sine 
trimmer being set too far counterclockwise, 
too far clockwise, and correctly. 

Setting the sinewave symmetry may have 
caused the pulse output to change slightly, 
so once again connect the pulse output jack 
to the input of the amplifier. Rotate the 
"pulse" trimmer R32 counterclockwise 
until the pulse output stops (if it hasn't al- 
ready), then advance the control until the 
pulse can once again just be heard. 

Increase the control voltage slowly to 
about 5, and observe that as the control 
voltage increases. the sound becomes pro - 
ressively more "full." A scope may he used 
to verify that increasing control voltages in- 
crease the width of the pulse and that the 
duty factor of the pulse reaches 50'4 (square 
wave) when the control voltage is at 5 (± 
10%). Similarly, test the other two control 
voltage control inputs. 

As a final test, return the control voltage 
to ground and listen to the pulse output as 

the frequency of the VCO is varied over its 
entire range. If at any frequency the sound 
of the pulse drops out, advance the "pulse" 
trimmer slightly until the sound returns. 

Operation 
When using the Sine Converter /PWM 

module, simply think of it as part of 
theVCO- expanding the versatility of an al- 
ready present waveform (pulse) and adding 
a waveform not previously available (sine). 

After playing with this module for a while, 
you may come to feel that a sinewave is not 
one of the biggie waveforms in electronic 
music, but it is the only pure tone (if you 
want to look at it that way) and the sinewave 
is the basic building block of all sounds. The 
problem, more than anything, is that it's too 
basic. 

Only a couple of natural instruments 
come even close to producing a sinusoid. 
The flute is one, and Fig. 9 shows a connec- 
tion using our synthesizer to produce a flute 
sound. Attack and decay times of the func- 
tion generator should be set moderately 
short to properly simulate the envelope of a 

natural instrument. Using the controller 
step output to trigger the function generator 
provides for sustain as long as a key is held 
down. 

Bass, conga, bongo. tom -tom; any drum 
that doesn't have provisions for snare pro- 
duces a damped sinusoid. By using the same 
connection that produced the flute, we can 
also produce drum sounds. The difference 
will be in the function generator; for drum 
sounds, we need the shortest possible attack 
and a moderate decay. Whereas the step 
output of the controller was used for the 
flute, the proper trigger for drums will be the 
pulse. 

Pulse 
"There's certainly nothing basic about a 

rectangular pulse train, and a rectangular 
pulse train with varying duty factor is about 
as far from being basic as a synthesizer is 
from a nose flute. 

Probably the first thing you learned after 
you got through building one -transistor 
radios was that a square wave contains only 
odd -order harmonics. You may have even 
learned that the harmonic structure of a 

square wave is such that the relative am- 
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plitude of any given harmonic is the recip- 
rocal of its order number -the third har- 
monic is 1."3 the magnitude of the fundamen- 
tal, the fifth is 1/5. se\enth is 1/7, and so on. 
Then, like the rest of us, you probably got in 
the sloppy habit of calling any repeating rec- 
tangular pulse train a square wave, and from 
there you really got fouled up by thinking 
that any rectangular pulse train contains 
only odd harmonics. Not so. 

First of all. as the duty factor of a rectan- 
gular pulse train decreases below 50't . it no 

FIG. 9- CONNECTING THE SYNTHESIZER TO PRODUCE A FLUTE SOUND. 
By changing the attack and decay times,drum sounds can also be produced. 

TABLE 1 

d.f. 

harm. 
50°rá 33% 25% 20% 10% 

fund. 1 1 1 1 

2nd 5 .71 .81 .95 

3rd -.33 .33 .54 .87 

4th - .25 .25 .77 

5th .20 - .20 -.20 .65 

6th -.24 -.17 .51 

7th -.14 .14 -.14 - .23 .37 

8th .12 - 20 .24 

9th .11 .11 11 .11 

10th -.10 14 

Harmonic amplitude for selected duty factor pulses. 
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longer contains only odd harmonics. In fact. 
a string of rectangular pulses with a duty 
factor of 25x1 (1/4) has a null in its spectrum 
at the fourth harmonic and all integral multi- 
ples of the fourth harmonic (8th. 12th. 16th, 
etc.). A 20'; 11/51 duty factor rectangular 
pulse train nulls at the fifth harmonic and all 
integral multiples of the fifth harmonic. 
Similarly, a 110 duty factor nulls at the 10th 
harmonic and a 1 /100 doesn't null till the 
100th harmonic. 

While all of these interesting things are 
happening to the nulled harmonics, an 
equally interesting thing is happening to the 
relative amplitudes of the harmonics that are 
present- they're flattening out. Whereas 
the first three harmonics of a 25'4 duty fac- 
tor rectangular waveform have relative am- 
plitudes of 1.0. 0.71. and 0.33 respectively: 
the first three harmonics of a 10'; duty fac- 
tor rectangular pulse train are 1.0, 0.95. and 
0.87. For the folks that find joy in such 
things. the first ten harmonics of a variety of 
selected duty factor rectangular pulse trains 
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FIG. 10- CONNECTIONS FOR CHANGING PULSE DUTY FACTOR CYCLICLY. 

:tre listed in Table I. This list doesn't pane 
a whole lot. but it was prepared by a compu- 
ter. so it must he worth something. 

What we have shown. though. is that 
File the square wave is generally consid- 

ered to he a harmonic -rich waveform. a 

simple thing like reducing its duty factor 
makes it richer still. This is a handy thing to 
remember when you're working with hand - 
pass filters. and it's naturally the reason that 
a filter swept over a narrow pulse produces 
a much more striking sound than sweeping a 

broad pulse. 
You're probably going to get very excited 

the first time you use an arrangement such 
as that in Fig. It) to cyclicly vary the duty 
factor of the pulse. This connection pro- 
duces a very distinctive "phasing" type 
sound. The reason for this is more 
mathematical than would he interesting 
here, but qualitatively it has to do with there 
being two sinewaves going in and out of 
phase for each harmonic. If the two sines 
are exactly in phase, the harmonic is at max- 
imum. and if they're oiit of phase, the har- 
monic nulls. As we said. you really have to 
see the math to believe it- unless, of 
course. you're listening to it. 

One more point really needs to he men- 
tioned before you're turned loose on your 
own. You will notice that in all these discus- 
sions about pulse duty factors. never once 
have we gone above 50'74. That's because 
there is reciprocity of duty factors that are 

equal increments above and below 50v,. In 
other words. a 40' duty factor sounds the 
same as 60'4: 225'4 the same as 75'i . and so 
on. This is the reason that the duty factor for 
our maximum system standard control volt- 
age of 5 volts is. 50'4 rather than I00C4 . If for 
some reason you decide that you absolutely 
must have 100'4 duty factor for a 5 -volt con- 
trol input, you can alwa s apply the 5 volts 
to two of the control voltage input jacks at 
the same time. Don't forget the implicit 
power of control voltage summation. 

As a final demonstration of both reciproc- 
ity of duty )actors and control voltage sum- 
mation, let's suppose that you're designing a 

sound that requires the duty factor of the 
pulse to decrease as the control function to 
one of the other modules (VCA would he 
common) is increasing. Your first impulse 
might he to use some form of inverter to 
change the positive -going control voltage to 
a negative -going one. That's one way, but a 

better way would he to save the inverter for 
a place where you really need it and simply 
put a constant 5 colts into one of the PWM 
control voltage inputs while applying the 
function to one of the other control inputs. 
Here you're starting with a duty factor of 

50'74 and increasing it close to 1002; as the 
function increases. Since your ear is unable 
to tell whether a duty factor is increasing or 
decreasing from 50',, the effect is the same 
as starting with a broad pulse and going to a 

narrow one. R-E 



PLUG -IN "REFRIGERATOR 

ANALYZER" 

by JACK DARR 
SERVICE EDITOR 

GENERAL ELECTRIC'S MAJOR APPLI- 
ance Divi has come up with a real 
time -saver for refrigerator technicians. 
"Plug -in test adapters" have been used 
by electronics technicians for a long 
time. The best -known are the little 
socket test adapters, plugged into tube 
sockets, with the tube in a socket on 

Fig. 1 
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top. This makes all terminals easily ac- 
cessible for measurement. in normal 
operation. 

General Electric's "R -E -D'' test 
unit (Rapid Electrical Diagnosis) is a 

very simple but very useful device. It's 
just a little "jack- box." with switches, 
a pilot light, and a pair of cables with 
9 -pin Molex connectors. All of the late 
model GE refrigerators are equipped 
with a plug -socket combination in the 
main control wiring cable. This is 
brought out to the front of the cabinet, 
at the bottom. These are separated, 
and the R -E -D tester plugged in. This 
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"fans out" the entire electrical cir- 
cuitry of the refrigerator. Each lead is 

brought out to one of the pin jacks, 
numbered to correspond to the plug 
terminals. In this condition. all circuits 
are open. 

A pilot light on the panel shows 
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whether ac power is getting to the unit 
or not. Power should be turned off, by 
turning the temperature control off, be- 
fore the R -E -D unit is plugged in. If the 
light doesn't light, the house fuse may 
be open, there may be a loose lead in 
the cable, or the line plug may have 5 

been pulled from the outlet. The line 
voltage can be read at terminals 3 and 4. 
A schematic of the test unit is in Fig. I. 

At the bottom of the panel (see 
photograph), a dpst switch has its four 
terminals brought out to test leads with 
pin plugs. By plugging these into the 
jacks, any switch contact in the entire 
refrigerator can be tested. For exam- 
ple, if the compressor won't run, the 
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FIG. 1- SCHEMATIC of G -E refrigerator 
analyzer. 

THE REFRIGERATOR ANALYZERchecks the refrigerator's controls and components through con- 
nectors behind a bottom -front panel. Test leads are for ohmmeter resistance checks. 

switch is connected to No. 3 and No. 7. 

Both switches are pushed; if the com- 
pressor is OK, it will run. The upper 
switch applies the ac power. 

If the compressor does not run, the 
motor windings are tested by reading 
their resistance across the proper 
jacks. These can be instantly identified 
by checking the service manual. Figure 
2 is a schematic of a typical re- 
frigerator. Alongside it are the various 
parts, showing the pin numbers used in 
the cable. These correspond to the 
numbering on the R -E -D unit panel. 

Ohmmeter tests can be made on 
switch contacts, thermostats, motor 
windings, heating elements, and elec- 
tric valve solenoids. The normal resis- 
tance of each will be shown in the ser- 
vice manual. Just to make assurance 
doubly sure, a test resistor of 100 ohms 
is included in the R -E -D unit, across 
the two jacks seen at the bottom of the 
panel. These are marked METER TEST. 

This unit can save a great deal of 
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time, especially in making accurate 
tests of units that would otherwise take 
a lot of time and disassembly to get at. 
Defrost thermostats, heating elements, 
and many others are hard to locate. 
You can operate most of them by con- 
necting the lower switch into the cir- 
cuits; defrost heaters, and such things, 
can be turned on and off, and checked, 
without having to wait until the box has 
cooled down or warmed up enough to 
make them turn on normally. 

This unit will check everything ex- 
cept the little light inside the box! 
However, if you have a very small 
helper, this is easy. Just shut him up 
inside the box, and he can tell. Other- 
wise follow standard service proce- 
dures (Take the old bulb out and put in 
a new one. Complicated, eh ?). A real 
time- saver, and well worth the nominal 
cost. 

Thanks to GE's Major Appliance 
Division for the data, and to Robinair 
Mfg. Co. for the photo. R -E 

EQUIPMENT REPORT 

(continued from page 26) 

The powerline is stepped down by a trans- 
former and is rectified and filtered to 6 volts 
dc, which is fed in place of the battery pack. 
As far as the recorder is concerned it can't 
distinguish between the battery and ac 
power source. In this manner the 
TC- I52SD's performance remains hi -fi re- 
gardless of the power source. 

Performance plus 
The limiting amplifier cuts in cleanly only 

when record levels attempt to exceed the 
meter indicated +3 VU (or dB), which rep- 
resents approximate tape saturation. In a 

typical field application where the operator 
is too busy to keep track of the record level, 
the limiter protects against excessive distor- 
tion caused by sudden high sound levels. 

Two typical applications illustrate the 
Sony's notably good performance. In the 
first instance we tested the machine using 
ordinary "normal" tape - TDK -SD, with- 
out the Dolby for noise reduction. In the 
second instance we checked the machine's 
total hi -fi capacity by using Memorex 
chromdioxide tape with the Dolby active. 

The overall record /play frequency re- 
sponse from the non -Dolby TDK -SD tape 
measured +1/-3 dB from 32 to II kHz with a 

50 dB signal to noise ratio referenced to the 
0 -VU record level. The distortion at 0 -VU 
record level was 1.3% THD, with about 3 

dB headroom to tape saturation. 
Using the chromium -dioxide tape with the 

Dolby active, the record/play frequency re- 
sponse measured ±3 dB from 32 to 15 kHz 
with a Dolbyized signal to noise ratio of 60 

dB narrow- bandwidth. Distortion at the 
meter indicated 0-VU record level was 2.5% 
THD. 

Of special note, the wow and flutter - 
from batteries, yet - was 0.18%. 

In short, the overall performance of the 
TC- I52SD, using either ac or battery power 
source, is what we expect to find the highest 
quality cassette recorders - those specifi- 
cally touted as "high fidelity models ". 
While the term breakthrough has been so 
misused we tend to distrust its application to 
electronic equipments, the battery -powered 
performance of the TC -152SD is a true 
breakthrough in every sense of its meaning, 
for until the TC -I52SD there just wasn't any 
portable cassette of true high -fidelity quality 
or performance. 

The Sony TC -I52SD includes a set of bat- 
teries, ac power cord, line output connect- 
ing cords and a detachable shoulder strap. 
Optional equipment includes microphone, a 

mixer, rechargeable battery pack. car bat- 
tery cord and a carrying case. R -E 

I hope you realize because of you some 
poor housewife is not going to know how 
the world turns today! 
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GUITAR PREAMP 
(continued from page 43) 

the same function for the ac outlet located 
on the bottom panel of the preamp. 

Fuse: The fuse holder located on the front 
of the preamp fuses both the preamp's 
power transformer as well as whatever is 

connected to the ac outlet located on the 
bottom panel of the preamp. This means 

that if a power amplifier is plugged into the 
ac outlet on the bottom panel, the fuse must 
be large enough to handle both the preamp's 
current (about 0.25 A) and the power 
amplifier's current which is dependent upon 
which power amplifier is used. A 3 A stan- 
dard fuse has been specified for the preamp 
which is sufficient for most power amplifiers 
and should not be increased beyond the rat- 
ing of the power switch. 

Output: Two output jacks are provided on 

the unit. One is on the front panel while the 
other is on the bottom. They may be used to 
drive more than one power amplifier as long 
as the paralleled load is no less than 5K. 

The guitar preamp has been designed as 

an independent unit and should work well 
with any power amplifier that does not re- 
quire more than 2 volts rms for full output. 
Since the preamp has been packaged by it- 
self, I recommend that you mount the power 
amplifier in the speaker cabinet or place it 
somewhere between the preamp and 
speaker. Do not place the preamp and 
power amplifier one on top of each other or 
side by side without first checking for in- 
creased hum pickup. The large power trans- 
former on power amplifiers radiate 60 -Hz 
hum that will be picked up and amplified if 
placed too close to the preamp. 

If desired, a set of the long reverb springs 
can be mounted on the lower shelf of the 
preamp cabinet. Keep the springs as close to 
the lef side of the cabinet as possible. There 
are two 1/2" holes in the bottom panel of the 
chassis through which the wires can pass. 
Use shielded cable on these wires rather 

POWER SUPPLY SPLITTER 
FOR DUAL VOLTAGES 

When working with linear IC's you 
usually need a power supply that deliv- 
ers equal positive and negative volt- 
ages. This circuit solves the dual - 
supply problem. It is a splitter that op- 
erates with inputs ranging from IO to 40 
volts dc. When balanced, the output 
ranges from + and - 5 volts to + and - 
20 volts. One -percent resistors are in- 
dicated on the diagram. You may use 
the nearest 5e/ values shown in the 
table. 

To calibrate the output, connect two 
equal resistors in series across the plus 
and minus output and then connect a 

tvm or similar meter between their 
junction and the common terminal. 
This forms a bridge nulling curcuit. Ad- 
just the 2.5K pot for zero volts on the 
meter. 

The splitter handles the difference 
current between the plus and minus 
loads so current through Q4 and Q5 is 

fairly low. When unbalanced operation 
is required, one of the output transis- 
tors carries more current than the 
other. Good heatsinking is required. 
-Poly -Paks Engineering Department 

than the twisted pair used on the springs in- 

side the chassis. 
When connecting the output of the 

preamp to the input of the power amplifier, 
be sure to use high -quality shielded cable. 
This is especially important if the connect- 
ing cable is more than a few feet in length. 
Of course, shielded cable must also be used 
between the instrument and the input to the 
preamp. 

To minimize hum pickup and string pop- 
ping, the unit is provided with a center -off 
line reversing switch. Operate the unit in the 
position which produces the least noise. 
Note also that you can receive an electrical 
shock by touching anything connected to the 
unit's chassis ground while either standing on 
or coming into contact with any well 
grounded surface if the ac reversing switch is 

in the high -hum/high -noise position. 
When using the preamp, try to avoid mak- 

ing volume corrections with the guitar's 
volume control. It is best to operate your 
guitar with its volume control wide open and 
to use the volume control on the preamp to 
set the actual output level. If your guitar has 
a very high output, it may be necessary to 
use the B input to keep from overdriving the 
input of the preamplifier. 

How it works 
The guitar output is fed into either input A 

or B with the B input providing about a 9 -dB 
cut in the input signal level. The signal is 
amplified by IC2 -a at a gain dependent upon 
the drain -to- source resistance of field effect 
transistor Q3. Trimmer resistor R17 sets 
Q3's dc gate bias through ICI -b for a drain - 
to- source resistance of about 1 K. 1C I -a is 

the phase -shift oscillator used in the tremolo 
circuit. Its output is summed along with part 
of the drain signal from transistor Q3 in 
IC I -b which in turn drives the gate of Q3. 

The tremolo circuit varies the drain -to- 
source resistance of Q3 and thus causes the 
gain of input amplifier IC2 -a to vary with the 
frequency of the tremolo oscillator, thus 

creating the tremolo effect. The feedback 
connection of ICI -b to the drain of FET Q3 
helps to eliminate the distortion generally 
encountered in FET voltage variable resis- 
tor circuits of this type. The output of IC2 -a 

feeds the inputs of the low- and high -pass 
active filters composed of IC3 -a and IC2 -b 
respectively. 

THE LOW MIDDLE control R4 and HIGH 

MIDDLE control RS set the passbands for 
each of the two filter circuits while the out- 
puts of the filters are then summed in pro- 
portions determined by EMPHASIS control 
R2 and amplified by 1C3 -b. The circuitry 
between the output of IC3 -b and the input of 
IC4 -a is a conventional passive bass and 
treble -boost circuit with BASS control R3 
and TREBLE control R6 setting the boost 
anywhere from zero to around 20 dB. Am- 
plifier IC4 -a makes up for the signal attenua- 
tion in the tone control circuit and drives 
VOLUME control RI. Part of the signal from 
the wiper of the VOLUME control is then fed 
to the output of summing amplifier IC5 -b, 
while the other part is fed to reverb driver 
amplifier IC4 -b. Amplifier IC5 -a boosts the 
delayed output from the reverb springs 
which is also fed to output summing amp- 
lifier IC5 -b, after passing through the 
REVERB level control R9. Resistor R47 and 
capacitor C25 protect the output of the 
preamp should anything other than a power 
amplifier input ever be plugged into it. It will 
also help protect the power amplifier should 
the preamp fail. 

The power supply for the circuit consists 
of a conventional full -wave rectifier that 
provides both a positive and negative 15 

volts with respect to ground. Power line re- 
versing switch SI and capacitor C32 help 
prevent a pop when the power switch is flip- 
ped to the off position. Transistors QI and 
Q2 are used as series regulator transistors 
while Zener diodes D5 and D6 limit the out- 
put of IC5, as well as help reduce turn -on 
and turn -off transients generated in the early 
stages of the preamp. R -E 
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Step -by -step 
TV Troubleshooters Guide 

The absence of a raster on a color TV set can be caused by several 
circuit defects. Use this logical approach to quick and easy servicing. 

by EUGENE CUNNINGHAM 

II- YOU TURN A COLOR Tv ON, 
and see no raster at all. you naturally 
think first of a loss of the high voltage. 
This is right: this is the most common 
cause of a loss of raster. There are 
others: aren't there al w ,iys? Suppose 
You check for high voltage, and find it 
is normal. hut there is no raster at all. 
Or: the high voltage comes up. and 
then the raster shrinks (or blooms) 
dims. and goes out. What do you do? Is 
this really a high -voltage supply 
problem. or something else? The right 
test, still show you. 

How it works 
the "picture'' in all color TV sets, is 

,.tually tiro pictures. One is black and 
\\ lite. the other colors. The signal is 
separated. then recombined in a matrix 
(which just means "mixer '') before it is 
fed to the picture tube. In the original 
circuit. these signals go through com- 
pletely different paths. The mixing is 
done in the picture tube itself. Black 
and white (video. for short) goes to the 
cathodes. and colors to the grids. Even 
in the later "RGB'' circuits. where all 
signals are fed to the cathodes, the two 
are separated first. and then matrixed 
in the combined color /video amplifiers. 

If you have a very good black and 
white picture. no color at all. the trou- 
ble must lie in a circuit yyhich handles 
only color signals. If the picture is pale. 
weak. and odd -looking. you've lost the 
video and are seeing only the colors. 
Go to the video amplifier circuits: one 
or the other will he open: the signal 
path is broken. 

Both video and color amplifier cir- 
cuits are directly coupled to the picture 
tube cathodes and grids: so, they con- 
trol the de bias on the picture tube. 
There are troubles which can cause a 

complete loss of the raster: these can 
lead you to a false conclusion of high - 
voltage trouble. If the high \oltage is 
normal. high or quite low, this con he 
due to some problem in the picture tube 
bias circuitry! In this article. we aren't 
going to deal with any signal problems: 
this is strictly about the de rota 'es at 
the picture tube base. and their effect 
on the high voltage. 
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Why is this? Simple. The high - 
oltage supply in the typical color TV 

set, has a limited output. Its maximum 
cun-ent capability will he only a few 
milli -amperes. Normal maximum beam 
current for the picture tube is about 
1500µA for all three guns. If the picture 
tube is biased into excessive conduc- 
tion. the high -voltage supply can he so 
badly overloaded that the voltage drops 
drastically. or even disappears com- 
pletely: That's one. 

you can have an exactly opposite 
bias problem. of course. In this case. 
the tube will he biased far beyond 
cutoff, so that no bean current can 
flow. This. too will black out the raster. 
The one thing that will help more than 
anything else. in such cases. is to re- 
member that big and complex as it is. 
the picture tube is still just a big. fat 
vacuum Iuhe. and so obeys all of the 
laws that govern every vacuum tube. 

,lust for a brush -up, let's see ones we 
need. One. grid voltage. If the grid vol- 
tage of a tube is made far more negative 
than it should he. with respect to the 
cathode. the plate current will be cut 
off. (Always remember that this "grid 
voltage'' means "dc voltage with re- 
spect to the tube's own cathode ". The 
voltage to ground is not important: it is 

the dit /erence between grid and cathode 
that counts.) 

Two: in this circuit. if the cathode 
Voltage is made far too positive, this 
means that the grid is too far negative. 
Here. both voltages are variable. It's 
still only the difference between the 
two that counts. 

Figure I shows a typical circuit. with 
dc voltages close to those you'll find in 
color TV sets. Cathodes around +300 
volts, control grids around +200 volts. 
Grids are thus 100 volts to the 
cathodes. This sounds like a high nega- 
tive voltage. but remember that 25,000 
volts "plate voltage "! 

These dc voltages are the ones found 
On the schematic. They're taken with 
the brightness control set for an 
average -brightness raster. The actual 
cutoff voltage of this tube depends on 
the setting of the three screen grid con- 
trols. The higher the screen voltage. 

the more negative voltage will be 
needed to cut off the beam current. 
Average screen voltage will he around 
+600 -700 volts. 

Double variations. 
This circuit is slightly unusual (com- 

pared to a stock tetrode circuit) in that 
both cathode and grid voltages are vari- 
able. The signal makes them vary, to 
control the tube: however. the circuitry 
used between the video and color amp- 

+300V 
FROM VIDEO 
AMPL PLATE 

FROM 
COLOR- 
DIFFERENCE 
AMPLS 

G1 

+200V 

COLOR 
PIX 

FIG. 1- TYPICAL VOLTAGES on the cathodes 
and control grids of a color picture tube. Grids 
average 100 volts lower than cathodes. 

liliers. and the picture tube itself, is 
direct- coup /ed. So, the dc voltages on 
the tube will be determined by condi- 
tions in the amplifier stages. Fig. 
shows the basic circuit of this. 

The plate voltage of the video output 
tube sets the cathode voltages of the 
picture tube. These are all tied to- 
gether. effectively, so that the video 
signal controls all of them at once. The 
three grids are controlled by the plate 
voltages of the three color- difference 
amplifier tubes. In "action ", these are 
driven by the color signals from the 
demodulators. The red and blue di- 
rectly, the green being derived from the 
matrix action in the common cathode 
resistor. 

So: here we have circuits which can 
vary both grid and cathode voltages. 
Once again, this does oot have anything 
to do with signals: what we're in- 
terested in now is the "static" or dc 



voltage conditions which could black 
out the raster. Defects in tubes, resis- 
tors, etc in either of them can upset the 
picture tube bias. 

This leads us to some facts, and 
some "typical reactions ". Remember 
these: they'll help you to get to the 
cause of the trouble a lot faster. One: 

400v 
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AMPL 

CONTRAST 
CONTROL 

TO DEMOD 

BLANKER 
TUBE 

COLOR 
DIFFERENCE 

AMPLS 

.22 

+250V 

COLOR 
PIX 

RED 
(R Y) 

R2 

+250V 

BLUE 
(B Y) 

R2 

+250V 

GREEN 
(G Y) 

R1 

R2 

+250V 

FIG. 2 -BIAS ON THE CONTROL GRIDS is de- 
termined by the instantaneous plate voltages 
of the color- difference amplifiers. 

any problems in the video circuit will 
affect the whole raster. This dc voltage 
controls all three cathodes at once, 
since they're effectively tied together. 
A shift of cathode \ oltage (grid remain- 
ing the same) µill have an "equal hut 
opposite" effect on the tube. Making 

HV, HIGH OR 
NORMAL 

the grid far enough negative cuts the 
tube off. Making the cathode too far 
positive does. too. 

It' the video output tube goes dead, it 
draws no plate current. Its plate vol- 
tage rises to the supply voltage, +400 
volts. So do the picture tube cathodes. 
Net bias on grid is now a 200 volts. 
(200 400 = 200) This is far beyond 
cutoff. Shorted video Output tube: bias 
problem on its grid which makes it 
draw far more than its normal current - it will pull down the plate voltage, 
making the cathodes too far negative. 
Video plate drops to +200 volts Grids 
stay at +2(X) volts. So 200 -200 equals 
zero: the picture tube is at zero bias. 
and draws a very high current; high 
voltage supply drops and raster goes 
out. 

Since each picture tube grid has its 
own color -difference amplifier stage. 
we won't have the same problems. If 
any on(' of the tubes goes out. its plate 
current will cease. Its plate voltage will 
go highly positive. taking the grid with 
it. This gun will conduct very heavily. 
and you will have an easily identified 
" one-color only" problem. Too much 
green, too much blue, etc. You can 
have the Opposite, of course: some 
fault in here can Has the grid too far 
negative and you'll have a "one- 
color-missing" problem. 

So: if you find all of the picture tube 
grids far too negative. with the raster 
Out, there is only one basic fault that 
can cause this. The dr .wgpp /v voltage to 
the 3 difference amplifiers is low or 
missing. This would he the +250 volt 
source in Fig. 2. All of the plate load 
resistors. marked R2, go to the sane 
point.. 

Since the color- difference amplifiers 
have a common cathode resistor, here 
is another source of trouble. If this re- 
sistor should open, or have a had solder 
connection, all the amplifiers would he 

NO RASTER 

CHECK PICTURE TUBE 
GRID, CATHODE VOLTAGES 

V 

CATHODES NORMAL 
GRIDS LOW (TOO FAR -) 

CHECK BLANKER 
COUPLING CAP, KINE 
BIAS CONTROL, 
CIRCUITRY 

i 

GRIDS NORMAL 
CATHODES HIGH 
(TOO FAR +) 

CHECK VIDEO AMPL. 
TUBE, CIRCUIT 
CONTINUITY 

READ 
HIGH VOLTAGE 

open -circuited at once. The plate volt- 
ages would rise to the supply value, 
(grids of picture tube too far positive) 
and the raster may go out, or "flare ": 
show an uncontrollably bright picture. 

One more possible source of trouble 
in the difference amplifier circuit is 

seen in Fig. 2. The horizontal blanking 
pulse is often fed into the common 
cathode circuit. through the 0.22 -µF 
coupling capacitor. Since the plate vol- 
tage on the blanker tube is around +250 
v.. any dc leakage in this capacitor will 
upset the bias on the difference amp- 
lifiers very badly. This will make the 
difference -amplifier cathodes too far 
positive, reducing their plate current. 
making picture tube grids positive. and - 

causing a flare or blackout from over- 
load. Oddly enough, if this coupling 
capacitor should open, you will get a 

very similar symptom: probably loss of 
raster: the difference -amplifier plate 
voltages will drop to about a +80 volts, 
or "negative ". Reason: the high amp- 
litude blanking pulse fed to the 
cathodes helps to develop the frornlu/ 
bias. If this pulse is missing, the 
difference- amplifier tubes will not have 
enough bias. and draw excessive plate 
cu rrent. 

Troubleshooting techniques 
-I -he key test, which should he made 

first in all cases of no- raster. is reading 
of the high voltage. If this is close to 
normal, meaning a minimum 20 kV, 
you have probably got bias problems. 
Note the reaction of the high voltage at 
turn -on. If it comes up, makes a raster, 
which then pulls in or blooms then dis- 
appears, a bias problem is very likely. 
The test which v ill confirm or deny 
this is disconnection of the picture 
tube. You can pull the hase, if this isn't 
a series - heater set. or pull the ultor 
lead: either one. Now. recheck the high 
voltage. If you now read full high vol- 

HV LOW 
OR ZERO 

IHV NORMAL 

GRIDS TOO FAR 
POSITIVE 

CHECK DIFF -AMPL. 
TUBES, CATHODE 
RESISTOR, BLANKER 
COUPLING CAP., 
KINE BIAS CONTROL 

READ PICTURE 
TUBE BIAS 
VOLTAGES 

DISCONNECT HV 
LEAD -RECHECK 

i 

CATHODES 
TOO FAR 
NEGATIVE 

CHECK VIDEO AMPL. 
CIRCUIT, VIDEO 
PEAKER TRANSFORMER 

HV STILL 
LOW 

HV 
SUPPLY 

FIG. 3-TROUBLESHOOTING GUIDE for localizing circuit troubles when the symptom is no raster ". 
Voltage readings guide you step -by -step to the defective stage or component. 
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tage, or high, this would definitely 
point to a bias problem. 

Quick- check; turn the service switch 
to SERVICE. If you can get the three 
lines by raising the screen voltage, you 
have high voltage, and this is a bias 
problem. High voltage will read slightly 
above normal in the SERVICE position 
due to reduced beam current. If the 
raster is out, but the high voltage is 

noticeably high (28 to 30 kV) this 
shows definitely that the picture tube is 

cut off. 
To pin down the actual cause of the 

trouble, follow the steps in the chart of 
Fig. 3. For the first test, read the dc 
voltages on the picture tube grids and 
cathodes. In most sets, you can do this 
easily by following the wires from the 
picture tube socket to their terminals 
on the chassis. The standard color cod- 
ing for these is solid color wires for the 
grids, red for red grid, etc, and yellow 
wires with color stripes for the 
cathodes. There is a small amount of 
tolerance; say 25 volts either way. In 
many sets the cathode voltages will 
show quite a variation as the brightness 
control is turned. 

If the dc voltages are off at the 
plates, though the supply normal, sus- 
pect the tubes. Remember, if a tube is 
very weak, it won't be able to draw its 
normal plate current; plate voltage will 
thus be higher than it should. Susbtitut- 
ing a new tube is quickest. If it goes 
back to normal, that was it. If it's still 
bad, check its grid bias. 

CAUTION: it is NOT a good idea 
to pull color -difference amplifier tubes 
with the set on! Older sets used two 
twin triodes; both triodes of one, and 
half of the other. 6GU7,6CG7, etc 
tubes. If you pull the one using both 
triodes (Usually the R -Y and B -Y 
amplifiers) you'll get a sudden surge of 
beam current which can actually dam- 
age the picture tube. In the later chas- 
sis using a triple- triode tube such as 

6MD8's for all three, pulling this tube 
will make all colors flare. If you see 

signs of a flare, make a quick eyeball 
check to be sure that the heater of this 
tube is lit. 

Oddball troubles. 
All TV sets love to throw curves and 

this circuit is full of them. Here are a 

few actual cases. 
1. Raster flared up; grids far too 

positive. Cause: intermittently open 
solder joint on common cathode resis- 
tor of difference amplifiers. 

2. Same symptom. Observation 
caught the heaters of both difference - 
amplifier tubes going out. Cause: bad 
solder joint on solid wire jumper on PC 
board which supplied the heater of both 
of the tubes. 

3. Raster visible; no video. Bright- 
ness control had no effect. Video amp- 
lifier plate voltage very high. 
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(Contradictory symptoms!) Contrast 
control, in video output tube cathode, 
open. Raster was visible because previ- 
ous technician had turned all three 
screen grid controls full on! 

4. Raster came on, flared up and 
went dark. High voltage dropped. 
Open circuit in primary of video peak- 
ing transformer, between video output 
tube plate and picture tube cathodes; 
higher positive voltage fed through this 
transformer to cathodes; video output 
tube had parallel voltage feed from 
lower voltage source. Picture tube 
cathode voltage went down, making it 
near zero bias. drawing very heavy 
beam current. 

5. After one minute, good picture, 
raster pulled in from sides. dimmed. 
then went out. Cathode voltages nor- 
mal. Grid voltages of picture tube 
changed, too positive. Tracing cathode 
circuit of difference amplifiers through 
picture tube bias control, found that dc 
circuit of picture -tube bias was com- 
pleted through place -cathode of blanker 
tube. This tube had a thermal intermit- 
tent open in its cathode ribbon! After 
heating for exactly one minute, it 
opened! R -E 

New weather satellite 
works in the dark 

The latest weather -watcher, Japan's 
Geo- stationary Meteorlogical Satellite, to 
be launched in 1976 from Cape Canaveral 
into an orbit that will keep it over a point 
500 miles south of Tokio, will carry 
equipment designed to see in the dark as 
well as daylight. The instrument is a Visi- 
ble (and) Infrared Spin -Scan Radiometer 
(VISSR). It will transmit images of nearly 
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one -third of the earth to ground stations 
every 20 minutes 24 hours a day, with an 
infrared resolution of 5 kilometers and a 

visible -light resolution of 1.2 km. It is ex- 
pected to alert meteorologists to poten- 
tial perilous storms, typhoons and hur- 
ricanes over an area extending from 
Hawaii to Pakistan. 

The equipment is being planned and 
designed by an international contractor 
team consisting of Nippon Electric Co. of 
Tokyo and Hughes Aircraft Co. of Califor- 
nia 

300 technical seminars 
being given by Sencore 

"Taking the company to the dis- 
tributor," is the term used by Herb Bow- 
den, president of Sencore, for the 
company's new Tech -a -Rama program. It 
uses company vans and factory trained 
technicians, with slide films and sim- 
plified demonstrators to put on lively and 
informative programs. 

More than 200 of these seminars are al- 
ready scheduled in Sencore News, now 
mailed for 125,000 readers from coast to 
coast. Anyone interested in electronic 
equipment from a service and design 
standpoint is welcome at any of these 
Tech -a- Ramas. Information on dates and 
locations may be obtained from the 
nearest Sencore distributor or from Herb 
Bowden, Sencore, Inc., 3200 Sencore 
Drive, Sioux Falls, SD 57107. 

R -E's Substitution 
guide for 
replacement transistors 

PART XVI 
compiled 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 

GE- 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., 101 
S. Parker, Indianapolis, Ind. 46201 

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 in- 
sure that the listings in this directory are as ac- 
curate and reliable as possible; however, no re- 
sponsibil ity is assumed by Rad io- Electronics for 
its use. We have used the latest manufacturers 
material available to us and have asked each 
manufacturer covered in the listing to chèck its 
accuracy. Where we have been supplied with 
corrections, we have updated the listing to in- 
clude them. The first part of this Guide appeared 
in March 1973. 



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

2N3341 RS276-2009 T-50 GE-21 ICC-50 NA PTC 103 HEP-50 SK 3114 RT-115 ECG 159 WEP-717 ZEN 100 

2N3342 RS276-2021 T-51 GE-22 ICC-51 NA PTC 103 HEP-51 NA RT-126 ECG 106 WEP-52 ZEN 101 

2N3343 RS276-2021 T-51 GE-22 ICC-51 NA PTC 131 HEP-51 NA RT-115 ECG 129 WEP-242 ZEN 101 

2N3344 RS276-2021 T-51 GE-21 ICC-51 NA PTC 131 HEP-51 SK 3025 RT-115 ECG 129 WEP-242 ZEN 101 

2N3345 RS276-2021 T-51 GE-21 ICC-51 NA PTC 131 HEP-51 SK 3025 RT-115 ECG 129 WEP-242 ZEN 101 

2N3346 RS276-2021 T-51 GE-21 ICC-51 NA PTC 131 HEP-51 SK 3114 RT-115 ECG 159 WEP-717 ZEN 101 

2N3347 NA T-715 NA ICC-715 TR-20 PTC 127 HEP-715 NA NA NA WEP-717 ZEN 106 

2N3348 NA T-715 NA ICC-715 TR-20 PTC 127 HEP-715 NA NA NA WEP-717 ZEN 106 

2N3349 NA T-715 NA ICC-715 TR-20 PTC 127 HEP-715 NA NA NA WEP-717 ZEN 106 

2N3350 NA T-715 NA ICC-715 TR-30 PTC 127 HEP-715 NA NA NA WEP-717 ZEN 106 

2N3351 NA T-715 NA ICC-715 TR-30 PTC 127 HEP-715 NA NA NA WEP-717 ZEN 106 

2N3352 NA T-715 NA ICC-715 TR-30 PTC 127 HEP-715 NA NA NA WEP-717 ZEN 106 

2N3365 NA NA GE-FET-1 NA NA PTC 151 NA NA NA NA WEP-801 NA 

2N3366 NA NA GE-FET-1 NA NA PTC 151 NA SK 3112 NA NA WEP-801 NA 

2N3367 NA NA GE-FET-1 NA NA PTC 151 NA SK 3112 NA NA WEP-801 NA 

2N3368 NA NA GE-FET-1 NA NA PTC 151 NA SK 3112 NA NA WEP-801 NA 

2N3369 NA NA GE-FET-1 NA NA PTC 151 NA SK 3112 NA NA WEP-801 NA 

2N3370 NA NA GE-FET-1 NA NA PTC 151 NA SK 3112 NA NA WEP-801 NA 

2N3371 RS276-2003 T-3 GE-51 ICC-3 TR-17 PTC 107 HEP-3 NA NA ECG 160 WEP-637 ZEN 301 

2N3374 NA NA GE-63 NA NA PTC 144 NA NA NA NA NA NA 

2N3375 NA TS-3020 GE-28 ICC-S3020 IRTR-66 PTC 144 HEP-S3020 NA NA NA NA NA 

2N3376 NA T-803 NA ICC-803 NA NA HEP-803 NA NA NA NA NA 

2N3377 NA NA NA ICC-F1035 NA NA HEP-F1035 NA NA NA NA NA 

2N3378 NA T-803 NA ICC-803 NA NA HEP-803 NA NA NA NA NA 

2N3379 NA NA NA ICC-F1035 NA NA HEP-F1035 NA NA NA NA NA 

2N3380 NA T-803 NA ICC-803 NA NA HEP-803 NA NA NA NA NA 

2N3381 NA NA NA ICC-F1035 NA NA HEP-F1035 NA NA NA NA NA 

2N3382 NA T-803 NA ICC-803 NA NA HEP-803 NA NA NA NA NA 

2N3383 NA NA NA ICC-F1035 NA NA HEP-F1035 NA NA NA NA NA 

2N3384 NA T-803 NA ICC-803 NA NA HEP-803 NA NA NA NA NA 

2N3385 NA NA NA ICC-F1035 NA NA HEP-F1035 NA NA NA NA NA 

2N3386 NA T-803 NA ICC-803 NA NA HEP-803 NA NA NA NA NA 

2N3387 NA NA NA ICC-F1035 NA NA HEP-F1035 NA NA NA NA NA 

2N3388 NA T-706 GE-27 NA IRTR-87 PTC 125 NA SK 3045 RT-110 ECG 154 WEP-712 NA 

2N3389 NA T-706 GE-27 NA IRTR-78 PTC 117 NA SK 3045 RT-110 ECG 154 WEP-712 NA 

2N3390 RS276-2013 T-730 GE-62 ICC-730 NA PTC 139 HEP-730 SK 3124 RT-102 ECG 123A WEP-735 ZEN 116 

2N3391 RS276-2013 T-726 GE-62 ICC-726 TR-51 PTC 139 HEP-726 SK 3124 RT-102 ECG 123A WEP-735 ZEN 113 

2N3392 RS276-2009 T-724 GE-62 ICC-724 TR-51 PTC 139 HEP-724 SK 3124 RT-102 ECG 123A WEP-735 ZEN 112 

2N3393 RS276-2009 T-723 GE-62 ICC-723 TR-51 PTC 139 HEP-723 SK 3124 RT-100 ECG 123 WEP-53 ZEN 111 

2N3394 RS276-2009 T-723 GE-62 ICC-723 TR-24 PTC 139 HEP-723 SK 3124 RT-102 ECG 123A WEP-735 ZEN 111 

2N3395 RS276-2013 T-726 GE-20 ICC-726 IRTR-51 PTC 139 HEP-726 SK 3124 RT-102 ECG 123A WEP-735 ZEN 113 

2N3396 RS276-2009 T-724 GE-62 ICC-724 IRTR-51 PTC 139 HEP-723 SK 3018 RT-102 ECG 123A WEP-735 ZEN 112 

2N3397 RS276-2009 T-723 GE-62 ICC-723 IRTR-51 PTC 139 HEP-723 SK 3124 RT-102 ECG 123A WEP-735 ZEN 111 

2N3398 RS276-2013 T-726 GE-20 ICC-726 IRTR-51 PTC 139 HEP-726 SK 3124 RT-102 ECG 123A WEP-735 ZEN 113 

2N3399 RS276-2003 T-3 GE-50 ICC-3 TR-17 PTC 107 HEP-3 NA NA ECG 160 WEP-637 ZEN 301 

2N3400 NA T-2 GE-2 ICC-2 NA PTC 102 HEP-2 SK 3123 NA ECG 160 WEP-637 ZEN 300 

2N3401 RS276-2021 T-51 GE-22 ICC-51 TR-28 PTC 131 HEP-51 SK 3114 RT-115 ECG 159 WEP-717 ZEN 101 

2N3402 RS276-2016 T-54 GE-18 ICC-54 TR-86 PTC 123 HEP-54 SK 3124 RT-102 ECG 123A WEP-735 NA 

2N3403 RS276-2016 T-54 GE-20 ICC-54 NA PTC 123 HEP-54 SK 3124 RT-102 ECG 123A WEP-735 NA 

2N3404 RS276-2016 T-54 GE-18 ICC-54 TR-86 PTC 123 HEP-54 SK 3124 RT-102 ECG 123A WEP-735 NA 

2N3405 RS276-2016 T-54 GE-10 ICC-54 TR-21 PTC 123 HEP-54 SK 3124 RT-102 ECG 123A WEP-735 NA 

2N3407 NA T-55 GE-10 NA NA PTC 121 NA SK 3019 RT-113 ECG 108 WEP-56 NA 

2N3409' NA TS-0004 GE-20 ICC-S0004 IRTR-64 PTC 136 HEP-S0004 NA NA NA WEP-735 ZEN 127 

2N3410* NA TS-0004 GE-20 ICC-S0004 IRTR-64 PTC 136 HEP-S0004 NA NA NA WEP-735 ZEN 127 

2N3411' NA TS-0004 GE-20 ICC-S0004 IRTR-64 PTC 136 HEP-S0004 NA NA NA WEP-735 ZEN 127 

2N3412 NA T-2 GE-51 ICC-2 TR-17 NA HEP-2 NA NA ECG 160 WEP-637 ZEN 300 

2N3414 NA TS-0002 GE-20 ICC-S0002 NA PTC 123 HEP-S0002 SK 3124 RT-102 ECG 123A WEP-735 ZEN 126 

2N3415 RS276-2009 TS-0003 GE-10 ICC-S0003 NA PTC 123 HEP-S0003 SK 3124 RT-102 ECG 123A WEP-735 NA 

2N3416 RS276-2009 TS-736 GE-18 ICC-736 NA PTC 123 HEP-736 SK 3124 RT 102 ECG 123A WEP-735 ZEN 120 

2N3417 RS276-2009 TS-736 GE-17 ICC-736 NA PTC 123 HEP-735 SK 3124 RT-102 ECG 123A WEP-735 ZEN 119 

2N3418 NA TS-0002 GE-28 ICC-S0002 IRTR-87 PTC 110 HEP-S3002 NA NA NA WEP-735 NA 

2N3420 NA TS-0002 GE-28 ICC-S0002 IRTR-87 PTC 110 HEP-S3002 NA NA NA WEP-735 NA 

2N3423' NA T-720 GE-20 ICC-720 IRTR-86 PTC 115 HEP-720 NA NA NA WEP-56 ZEN 109 

2N3424* NA T-720 GE-20 ICC-720 IRTR-86 PTC 115 HEP-720 NA NA NA WEP-56 ZEN 

2N3425' NA TS-0004 NA ICC-S0004 IRTR-86 PTC 136 HEP-S0004 NA NA NA NA ZEN 127 

2N3426 NA TS-0001 GE-63 ICC-S0001 IIRTR-65 PTC 144 HEP-S3001 NA NA NA NA NA 

2N3427 RS276-2005 T-630 GE-53 ICC-630 NA PTC 102 HEP-630 SK 3004 RT-120 ECG 102 WEP-631 ZEN 306 

2N3428 RS276-2005 T-630 GE-53 ICC-630 NA PTC 102 HEP-630 SK 3004 RT-120 ECG 102 WEP-631 ZEN 306 

2N3435 NA NA GE-63 NA NA PTC 144 NA NA NA NA NA NA 

2N3436 NA T-801 GE-FET-1 NA NA PTC 152 NA SK 3112 NA ECG 133 WEP-801 NA 

2N3437 NA T-801 GE-FET-1 NA NA PTC 152 NA SK 3112 NA ECG 133 WEP-801 NA 

2N3438 NA T-801 GE-FET-1 NA NA PTC 152 NA SK 3112 NA ECG 133 WEP-801 NA 

2N3439 NA NA NA NA NA NA NA SK 3103 NA NA NA NA 

2N3440 NA TS-3021 GE-32 ICC-S3021 NA NA HEP-S3021 SK 3044 RT-128 ECG 124 WEP-240 ZEN 208 

2N3441 NA T-241 NA ICC-241 NA NA HEP-241 NA NA ECG 175 WEP-241 NA 
(cnnNnnrd cui Ir,itze 6SI 
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ADVANCED ELECTRONICS CAREER TRAINING AT HOME 

If you are too busy to go to college to learn advanced electronics, CREI 
brings college level training to you. CREI programs give you practical 
engineering training that you can apply in your work to move ahead to 
higher paying jobs. And CREI lets you specialize in exactly the area of 
electronics you want. You have a choice, depending on your qualifications, 
of 18 different programs. 

Not only are CREI programs college -level but arrangements are available 
for you to earn college credit applicable to advanced degrees. 

I I offers you a choice of 
ins in advanced electronics 

For over 45 years CREI programs have been recognized by leading 
technical organizations as effective home study training in advanced 
electronics. 

NEW OPTIONAL LAB PROGRAM 

CREI now offers a supplementary ELECTRONIC DESIGN 
LABORATORY PROGRAM to make learning advanced 
electronics easier and to give you actual experience to 
use in your work.OnlyCREI offers this complete collegetype 
laboratory program. You learn to actually design electronic 
circuits. At the same time you get extensive experience 
in tests and measurements, breadboarding, prototype 

building and other areas important to your career. 

Qualifications to Enroll. To qualify for enrollment in a CREI program, you 
must be a high school graduate (or equivalent). You should also be working 
in electronics or have previous training in this field. 

Send for FREE book. If you are qualified, send for CREI's newly published 
book describing your career opportunities in advanced electronics. This full 
color book is filled with facts about career opportunities for you. 

Accredited Member, National Home Study Council 

CREI, Dept. E- 1406 -E 
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 

cRCi 
CAPITOL 
RADIO 
ENGINEERING 
INSTITUTE 
A Division of McGraw -Hill 
Continuing Education Co. 
3939 Wisconsin Avenue, 
Washington, D. C. 20016 



ARCH DM G-E ICC IR MAL MOT RCA SPR SYL WOR ZEN 
2N3442 NA T-707 NA ICC-707 NA PTC 118 HEP-707 SK 3079 NA NA NA ZEN 204 
2N3443 NA T-2 GE-2 ICC-2 NA PTC 102 HEP-2 NA NA ECG-160 WEP-637 ZEN 300 
2N3444 NA TS-3002 NA ICC-S3002 NA PTC 144 HEP-S3002 NA NA NA NA NA 
2N3445 NA T-247 GE-14 ICC-247 NA PTC 118 HEP-247 SK 3027 RT-131 ECG 130 WEP-247 NA 
2N3446 NA TS-5004 GE-14 ICC-S5004 NA PTC 118 HEP-S5004 SK 3027 RT-131 ECG 130 WEP-247 NA 

2N3447 NA T-247 GE-14 ICC-247 NA PTC 119 HEP-247 SK 3027 RT-131 ECG 130 WEP-247 NA 
2N3448 NA T-704 GE-14 ICC-704 NA PTC 119 HEP-704 SK 3027 RT-131 ECG 130 WEP-247 NA 
2N3449 RS276-2003 T-3 GE-51 ICC-3 NA PTC 109 HEP-3 NA NA ECG 160 WEP-637 ZEN 301 
2N3451 RS276-2003 T-52 GE-21 ICC-52 NA PTC 103 HEP-52 SK 3114 RT-115 ECG 159 WEP-717 NA 
2N34523 NA T-801 GE-FET-1 NA NA PTC 151 NA SK 3112 NA NA WEP-801 NA 
2N3453 NA T-801 GE-FET-1 NA NA PTC 151 NA SK 3112 NA NA WEP-801 NA 

2N3454 NA T-801 GE-FET-1 NA NA PTC 152 NA SK 3112 NA ECG 133 WEP 801 NA 
2N3455 NA T-801 GE-FET-1 NA NA PTC 152 NA SK 3112 NA ECG 133 WEP 801 NA 
2N3456 NA T-801 GE-FET-1 NA NA PTC-152 NA SK 3112 NA ECG 133 WEP 801 NA 2N3457 NA T-801 GE-FET-1 NA NA PTC 152 NA SK 3112 NA NA WEP 801 NA 2N3458 NA T-801 GE-FET-1 NA NA PTC 152 NA NA NA NA WEP 801 NA 

2N3459 NA T-801 GE-FET-1 NA NA PTC 152 NA NA NA NA WEP 801 NA 2N3460 NA T-801 GE-FET-1 NA NA PTC 152 NA SK 3112 NA ECG 133 WEP 801 NA 
2N3461 RS276-2006 T-238 NA ICC-238 NA NA HEP-238 NA NA NA WEP 238 ZEN 329 2N3462 RS276-2009 T-50 GE-20 ICC-50 TR-21 PTC 136 HEP-50 SK 3124 RT-102 ECG 123A WEP 50 ZEN 100 2N3463 RS276-2009 T-50 GE-20 ICC-50 TR-21 PTC 136 HEP-50 SK 3124 RT-102 ECG 123A WEP 50 ZEN 100 

2N3464 RS276-2021 T-51 GE-20 ICC-51 NA PTC 103 HEP-51 SK 3114 RT-115 ECG 159 WEP 51 ZEN 101 2N3465 NA T-801 GE-FET-1 NA NA PTC 152 NA SK 3112 NA ECG 133 WEP 801 NA 2N3466 NA T-801 GE-FET-1 NA NA PTC 152 NA SK 3112 NA ECG 133 WEP 801 NA 
2N3467 NA TS-3027 GE-67 ICC-S3027 NA NA HEP-S3027 NA NA NA WEP S3027 NA 2N3468 NA TS-3031 GE-67 ICC-S3021 NA NA HEP-S3031 NA NA NA WEP S3021 NA 

2N3469 RS276-2018 T-243 GE-28 ICC-243 NA PTC 144 HEP-243 SK 3024 RT-114 ECG 128 WEP 243 NA 2N3478 RS276-2011 T-56 GE-17 ICC-56 IRTR-95 PTC 133 HEP-56 SK 3019 RT-113 ECG 161 WEP 56 ZEN 104 2N3483 NA T-240 NA NA NA NA NA NA NA ECG 175 WEP 241 NA 2N3485 RS276-2021 T-51 GE-21 ICC-51 NA PTC 103 HEP-51 SK 3114 RT-115 ECG 159 WEP 51 ZEN 101 2N3486 RS276-2021 NA GE-67 ICG-51 NA PTC 103 HEP-51 SK 3114 RT-115 ECG 159 WEP 51 ZEN 101 

2N3493 RS276-2011 T-56 GE-11 ICC-56 NA PTC 132 HEP-56 SK 3039 RT-113 ECG 108 WEP 56 ZEN 104 2N3494 NA T-710 NA CC-710 IRTR-88 PTC-127 HEP-710 SK-3025 RT-115 ECG 129 WEP 242 NA 2N3496 RS276-2023 T-52 GE-21 ICC-52 NA PTC 103 HEP-52 SK 3114 RT-115 ECG 159 WEP 52 NA 2N3498 NA T-53 GE-20 NA NA PTC 144 NA NA RT-100 ECG 123 WEP 53 NA 2N3499 NA T-714 GE-18 NA NA PTC 125 NA NA NA NA WEP S3021 NA 

2N3500 NA T-713 GE-32 ICC-714 NA PTC 144 HEP-713 SK 3104 NA NA WEP 53 NA 2N3501 NA T-713 GE-18 ICC-714 NA PTC 144 HEP-713 SK 3104 NA NA WEP 53 NA 2N3502 RS276-2021 T-51 GE-67 ICC-51 IRTR-88 PTC 141 HEP-51 SK 3025 RT-115 ECG 129 WEP 51 ZEN 101 2N3503 RS276-2021 T-51 GE-67 ICC-51 IRTR-88 PTC-141 HEP-51 SK 3025 RT-115 NA WEP 51 ZEN 101 2N3504 RS276-2021 T-708 GE-67 ICC-708 TR-20 PC 127 HEP-708 SK 3114 RT-115 ECG 159 WEP 52 NA 

2N3505 RS276-2021 T-51 GE-67 ICC-51 TR-20 PTC 127 HEP-51 SK 3114 RT-115 ECG 159 WEP 51 ZEN 101 2N3506 NA TS-3002 GE-28 ICC-S3002 NA PTC 144 HEP-S3002 SK 3024 RT-114 ECG 128 WEP S3002 NA 2N3507 NA TS-3002 GE-28 ICC-S3002 NA PTC 144 HEP-S3002 SK 3024 RT-114 ECG 128 WEP S3002 NA 2N3508 RS276-2011 T-56 GE-20 ICC-56 TR-25 PTC 123 HEP-56 SK 3039 RT-113 ECG 108 WEP 56 ZEN 104 2N3509 RS276-2011 T-56 GE-20 CC-56 TR-21 PTC 123 HEP-56 SK 3124 RT-113 ECG 108 WEP 56 ZEN 104 

2N3510 RS276-2009 T-50 GE-20 ICC-50 TR-25 PTC 136 HEP-50 SK 3122 RT-102 ECG 123A WEP 50 ZEN 100 2N3511 RS276-2001 T-56 GE-20 ICC-56 TR-21 PTC 133 HEP-56 SK 3039 RT-113 ECG 108 WEP 56 ZEN 104 2N3512 NA TS-3001 GE-18 ICC-S3001 IRTR-64 NA HEP-S3001 NA NA NA NA NA 2N3513* NA TS-0001 NA ICC-S0001 NA PTC 144 HEP-S0001 NA NA NA WEP 712 ZEN 125 2N3515' NA TS-0001 NA ICC-S0001 NA PTC 144 HEP-S0001 NA NA NA WEP 712 ZEN 125 

2N3516* NA TS-0001 NA ICC-S0001 NA PTC 144 HEP-S0001 NA NA NA WEP 712 ZEN 125 2N3518' NA TS-0001 NA ICC-S0001 NA PTC 144 HEP-S0001 NA NA NA WEP 712 ZEN 125 2N3520* NA T-736 NA ICC-736 NA PTC 123 HEP-736 NA NA NA WEP 736 ZEN 120 2N3521' NA T-736 NA CC-736 NA PTC 123 HEP-736 NA NA NA WEP 736 ZEN 120 2N3522* NA T-736 NA ICC-736 NA PTC 123 HEP-736 NA NA NA WEP 736 ZEN 120 

2N3524' NA T-736 NA ICC-736 NA PTC 123 HEP-736 NA NA NA WEP 736 ZEN 120 2N3525 NA SR-1222 GEMR-4 ICC-R1222 IR-1778 NA HEP-R1222 SK 3502 NA NA NA NA 
2N3526 NA T-714 GE-18 ICC-714 IRTR-87 PTC 117 HEP-714 NA NA NA WEP S3021 NA 2N3527 RS276-2023 T-52 GE-67 ICC-52 TR-20 PTC 127 HEP-52 SK 3019 RT-115 ECG 159 WEP 52 NA 
2N3528 NA NA GEMR-5 CC-621 NA NA HEP-621 NA NA NA NA NA 

2N3529 NA NA NA NA NA NA NA SK 3502 NA NA NA NA 2N3542 NA NA GE-20 NA NA PTC 136 NA NA NA NA WEP 735 NA 
2N3544 RS276-2011 T-56 NA ICC-56 NA PTC 123 HEP-56 SK 3039 RT 113 ECG 108 WEP 56 ZEN 104 
2N3545 RS276-2023 T-52 GE-22 ICC-52 TR-20 PTC 123 HEP-52 SK 3114 RT-115 ECG 159 WEP 52 NA 2N3546 RS276-2024 T-57 NA ICC-57 TR-54 PTC 127 HEP-57 SK 3114 RT-115 ECG 159 WEP 57 NA 

2N3547 RS276-2023 T-52 GE-67 ICC-52 TR-20 PTC 127 HEP-52 SK 3114 RT-115 ECG 159 WEP 52 NA 
2N3548 RS276-2023 T-52 GE-67 CC-52 TR-20 PTC 127 HEP-52 SK 3114 RT-115 ECG 159 WEP 52 NA 
2N3549 RS276-2023 T-52 GE-21 ICC-52 TR-20 PTC 127 HEP-52 SK 3114 RT-115 ECG 159 WEP 52 NA 
2N3550 RS276-2023 T-52 GE-21 ICC-52 TR-20 PTC 127 HEP-52 SK 3114 RT-115 ECG 159 WEP 52 NA 
2N3553 NA TS-3001 GE-28 ICC-S0001 NA PTC 144 HEP-S3001 NA NA NA WEP 712 NA 

'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 tracer or lab-type transistor checker. 

NA=NOT AVAILABLE (continued next month) 
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Color oscillator - 
it's easy to know 

It is simple, and similar to 
two circuits you know well 

This column is for your service 
problems -TV, radio, audio or general 
and industrial electronics. We answer all 
qùestions individually by mail, free of 
charge, and the more interesting ones will 
be printed here. 

If you're really stuck, write us. We'll do 

our best to help you. Don't forget to enclose 

a stamped, self- addressed envelope. If re- 
turn postage is not included, we cannot 
process your question. Write: Service 
Editor, Radio -Electronics, 200 Park Ave. 
South, New York 10003. 

R -E's Service Clinic 

I ((II. ((R OSCILLATOR IS A ('IR- 
Cuit that causes a good deal of confusion. It 
shouldn't. It's a nice friendly circuit, not at 
all complicated after you get acquainted. In 
fact, its exactly the same as a couple of old 
circuits that you've been fixing for years! 
Learn the basic reactions. and its easy. Not 
much test equipment needed. either: a 

color -bar generator. vtvm and a diddle - 
stick, and you're on the way. 

It's a crystal -controlled oscillator. run- 
ning at 3.579545 MHz. which everyone calls 
"three- fifty -eight" for short. To reproduce 
colors correctly, it must be tightly locked in 
phase with the burst signal. This is little 
samples of the original 3.58 -MHz signal 
from the transmitter, to which all of the 
color signals are "referred ". All color sign- 
als are ac waveforms with a certain phase 
relationship to the burst. So, if the local 
color oscillator gets slightly out of phase 
with the burst. we still see colors, but 
they're not the right ones. 

The local oscillator is held in phase by a 

circuit that works exactly like the familiar 
horizontal afc. It's called afpc: (Automatic 
Frequency and Phase Control). mostly to let 
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27p H 
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-C113 
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33052 

you know it isn't aft. The action is the 
same: the incoming burst signal is compared 
to the local oscillator signal. If it isn't pre- 
cisely in- phase, a small dc control voltage is 

generated which pulls the local oscillator 
hack in step. (Did someone say phase - 
locked loop'? Yep. Shore is 

When we were young. we were taught 
that a crystal- controlled oscillator was very 
stable. It is. However, most of us got the 
idea that a crystal oscillator could not he 

"tuned" or its frequency varied. This isn't 
so. By varying either capacitance or induc- 
tance in the crystal oscillator circuit. you 
can make it change frequency. Not much. 
but plenty. for what we need. 

In practical circuits, this is done with 
what we call a reactance tube. This is a cir- 
cuit with a tube which has its plate current 
out of phase with its plate voltage. So. it 
looks like a reactance to any circuit in which 
it's used. By varying the control -grid vol- 
tage of this tube. we can change this reac- 
tance: this in turn changes the oscillator fre- 
quency. The schematic shows a typical 
crystal oscillator circuit, with the reactance 
tube, burst amplifier, etc. Note the dual - 
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diode phase detector which varies the reac- 
tance tube grid voltage. Looks like a hori- 
zontal afc? It is! 

Like the horizontal oscillator, our crystal 
oscillator must be able to run, without any 
control at all, very close to the right fre- 
quency. (free -wheel). If it will, the fre- 
quency control can hold it with ease. So. 
this leads us to our first simple test. Kill the 
frequency control, and adjust the oscillator 
frequency to exactly where it must he. (Afc 
adjustment again!) 

To do this, we need a color picture on the 
screen of the TV; preferably a color -bar pat- 
tern. First, we ground the input of the burst 
amplifier. This kills the incoming color 
sync. Our colors will promptly fall out of 
sync. If you'll notice, they will make the 
familiar "slanting -lines" that we see when 

the horizontal oscillator isn't locked. 
They'll make bands of red. green and blue. 
or "rainbows ", in slanting lines across the 
picture. The farther the color oscillator is 
off, the more rainbows we see. 

By tuning the reactance coil, we can make 
fewer and fewer rainbows, until we eventu- 
ally wind up iith only three vertical color 
bars. A careful twiddle of the adjustment 
will make these lock in place on the color - 
bar pattern. Like horizontal bars, they'll 
float, since there's no sync, but the fact that 
we can get this momentary lock shows that 
the oscillator is running on- frequency. 

Now, we take the ground off the burst 
amplifier, and check the sync. The colors 
should lock in and hold. Just as with afc, if 
this makes the colors fall out of sync, we 
know where the trouble is. In the afpc, 

The case for more profitable service calls: 

RCAF new 
bigger, 
better 
Module 
Caddy 

It has more than twice 
the capacity of the 
previous Module Caddy. 
And that lets you carry 
a greater variety and 
larger supply of the 
modules used most in color 
TV repairs. So you can 
make more service calls - 
and more profit - on each 
trip out of the shop. 

mi 
dig' 

The new Module Caddy has plenty of storage space in the lid, 
as well as in the bottom of the case. A special flip- divider snaps in 
place between lid and case to keep things in order. 

With the Caddy come the 12 most -used modules for servicing 
RCA XL -100 sets. But there's plenty of room for extra modules of 
your own choosing, the XL -100 components kit, the RCA Home 
Service Handbook, and some small tools. 

Even with all its extra capacity, the new Caddy is only 8 
inches thin, making it easy to handle. And it has the same rugged 
construction as RCA's original Module Caddy. 

See your RCA Distributor, or contact 
RCA Parts and Accessories, P.O. Box 100, 
Deptford, N.J. 08096. 
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NOT in the oscillator! So we check out the 
burst amplifier, the transformer, and the 
diodes. 
Oscillator failure. 

If we can see strong black- and -white bars 
on the screen. but no colors. this is usually a 

symptom of oscillator failure. There is one 
tricky reaction here that can fool you. In 
many sets, if the 3.58 -MHz oscillator goes 
out, you will see a bar pattern which is 

lightly, but definitely blue and green! (This 
seems to be due to a little bit of burst getting 
through: the burst is in this area.) So, you 
may be misled into hunting for a "loss of the 
reds ". Always check the 3.58 -MHz oscil- 
lator first. just to be sure. 

Another definite check is tracing the color 
bar waveform through the color- difference 
amplifiers to the picture tube grids. If you 
see the familiar comb pattern at these 
points, but it is /lut- lopped, your oscillator is 
out. The color signal is going through the 
bandpass amplifiers and the demodulators; 
without the oscillator. there is no demodula- 
tion, which would give you the normal 
"rocker" or lazy -S patterns on the grids. 

Oscillator testing 
Testing these oscillators isn't hard. Even 

a narrow -hand scope will show you enough 
vertical deflection so that you can get an 
idea of the p-p voltage. (To find out, check 
an oscillator that is working; this will shwo 
you what you will see with your scope.) You 
do not have to see individual cycles of this 
waveform. This wouldn't tell you anything 
anyway. You check phase and frequency by 
simply looking at the color -bar pattern. and 

(continued on page 72) 

odel 500K 
12 -piece 
desoldering kit 
$21.55 NET 

Soldering kits Desoldering kits 
Soldering -Desoldering kits 

Everything needed to solder or desolder, 
or both. Featuring new Endeco soldering 
and desoldering irons with safety light 
... the irons professionals really appre- 
ciate. Tips, stand, desoldering head and 
cleaning tool included, as required, all 
in a metal box with hasp. $21.55 to $39.65. 

To locate your nearest distributor 
call toll -free 800 -645 -9200 

5127 EAST 65TH ST. 
INDIANAPOLIS, 
INDIANA 46220 
PHONE 317/251 -1231 

en Ise 
delpment 
corporation 

Circle l{ nn reader .service curd 



Stocking these 9 EcGTsemiconductors 

is like having hundreds of high-voltage 
rectifiers on . nd. 

Just nine Sylvania ECG high- voltage 
rectifiers and triole_s can replace 
hundreds of other types thâ : aye lurking 
under n nufacturers' part numbers in 
many different TV sets. 

We've. also put together a brand- 
new cross -reference guide 
¡ECG-21`2E) that makes it easy 
for you to find o at which 
ECG sermconductor replaces 
which manufacturer's 
number. 

And the guide isn't just 
lìm_ted tc rectifiers and tripiers. 
It ocvers over 75,003 part numbers 
in all. including industrial 
replacements. 

Because so few Sylvania ECG 
components replace so many others, it's 
easy h: -9.3u to have the part your 
customer wants. 

When he wants it. 

CIT. Sylvania Electrmic Components, Waltham, Mass. OW 
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This Cordless Soldering Iron 
is worth about 

90oAt least that's what our customers 
have been telling us. Because so 

many user response cards have said the same thing: 
"it's worth its weight in gold ".* 

Well, we started wondering just how much that 
would be. After all, it only weighs 6 ounces .. . 

complete with built -in worklight to let you see what 
you're soldering. A simple press of the button gives 
you over 700° soldering heat in less than 5 seconds, 
and our exclusive "lock off" switch prevents 
accidental heating of the tip. (Incidentally, we have 
4 completely different interchangeable tip sizes 
from heavy duty to fine.) 

You can carry it anywhere and make up to 125 
electronic joints (or more) per charge and there's 
never a cord to get in the way. Its recharging stand 
repowers its batteries overnight ... and the 
iron is UL approved. 

Accessories include carrier storage tube, 
auto charger, and 4 replacement tips. 
For all details, see your local 
electronic component distributor. 

So, don't think of Wahl's 
Iso -Tip as `just a soldering 
iron'. Think of it as 850.5 
karats of cordless soldering 
freedom for less than $20. 

Still the greatest advance in 
soldering since electricity. 

WAHL® CLIPPER CORPORATION 
2902 Locust Street Sterling, Illinois 61081 
Phone: (815) 625-6525 Manufacturing Excellence Since 1919 

See us at NEWCOM Show Booth #'*D -25 

( irrlr l-1 on realer x'r1 r,in/ 

Now... the most 
enjoyable 
do- 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 $500 to around $2,000, 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. 

72 Ord( rrh 

Join the thousands of Schober Organ 
builder- owners who live in every state 
of the Union. Often starting without 
technical or music skills, they have the 
time of their lives - first assembling, 
then learning to play the modern King 
of Instruments through our superlative 
instructions and playing courses. 

Get the full story FREE by mailing the 
coupon TODAY for the big Schober color 
catalog, with all the fascinating details! 

!The .9a /rot/rc i Organ Corp., Dept. RE -127 
143 West 61st Street, New York, N. Y. 10023 1 Please send me Schober Organ Catalog. 1 Enclosed please find $1.00 for 12 -inch L.P. ' record of Schober Organ music. 

'NAME 

ADDRESS_ i 
_STATE- ZIP 
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SERVICE CLINIC 
(cWllillde I from page 70) 

noting whether the colors are there, and in 
the right place. 

Control testing; reactions 
You'll find quite a few sets with wrong 

colors. weak color sync, and so on. If you 
clr, see colors, the oscillator must be running. 
If they're wrong, the frequency is off. If it's 
off far enough, the afpc won't be able to 
hold it. When you change stations, the color 
sync will fall out. This can he due to one of 
two things. The oscillator circuit may be 
mistuned, or you may have a crystal which 
is slightly off frequency. 

This is easy to pin down. Just run the full 
afpc setup adjustment. If the oscillator 
jumps far off- frequency when the burst is 
killed, it could be mistuned. (Symptom: 
many small rainbows on screen.) Run the 
tune -up procedure for the oscillator. In most 
sets simply adjust the reactance coil, until 
you see only the three color bars, and a 

momentary color -lock. 
When the afpc is put back it should lock 

the colors tightly. In a lot of sets, the hold - 
range can be checked by reading the dc con- 
trol voltage developed by the afpc, on the 
grid of the reactance tube. Normal voltage 
here. in -sync. should be zero volts. The afpc 
should develop equal and opposite polarity 
voltages, as the reactance coil is tuned 
through its full range. A good ball -park fig- 
ure for this would he ±5 volts, zero volts 
with the oscillator locked. 

But! What if you read about -3, or +3 
volts, with the oscillator in .sync? Or. if the 

N./au/Hued on InILT '1 

LED 
RIOT 

LED Starter Kit $3.50 

\\ 
8 Lg. Red LEDs 1 Red Bullet 
2 Lg. Green LEDs 1 Green Bullet 
2 Lg. Yellow LEDs 10 Resistors 
1. Lg. Multicolor Exp. Book 

LARGE RED LED's 12 $2 50 $7 

LARGE GREEN LED's 5 $2 30 S10 

LARGE YELLOW LED's 5 S2 30 510 
MULTICOLOR LED's 2 $1 12 S5 

(Color changes with Voltage) 
L ED Experimenter's Kit $6.75 

15 Lg. Red LED's 2 Red Bullets 
2 Lg. Green LED's 2 Gn. Bullets 
2 Lg. Yellow LED's 10 Lim. Res. 
2 Multicolor LED's 1 Book Exp. 
4 SLA -l's missing 1 Segment 
1 SLA -1 7-se Q READOUT w D.P. 

READOUTS 
SLA -1 .33" Red 3 S5 10 515 

SLA - l 1 .33'' Green 2 S5 10 S20 

SLA -21 .33" Yellow 2 '55 10 S20 

(above in Epoxy 14 Pin DIP) 
SLA -3H .77- Red 3 S10 10 530 

SLA -13H .77 Green 3 S12 10 'S35 

SLA -23H .77" Yellow 3 S12 10.'S35 
SLA -l's with 1 seg. Missing (Ideal 
for signs. exp.) 2 Sl 10 S4 30 S10 

SATISFACTION GUARANTEED 

ELECTRONICS UNLIMITED 
P.O, BOX 91 OLNEY, MD, 20832 
Circle 80 un reader service card 



TESTING! 
with BAITS lab quality test equipment 

One 

Two ® 
1Ar,.. 7y 

Thrcc 

1-our 

Plus 

R 

SG 1900 -The Audio Sweep Generator provides the capabilities of 
both a fixed frequency (CW) and a sweep generator in e laboratory quality 
instrument. Modes include CW, linear sweep, and log sweep with a sweep 
time of 10 milliseconds to 100 seconds. Waveforms are sine, square, and 
triangle. The range is from 1 Hz to 100 KHz. The output has fixed attenuation 
levels of 0, 20,and 40 dB ±1 dB, as well as continuously variable attenuation. 
Prices: Kit $119.95 Assembled $149.95 

WG 1700 -The Waveform Generator /Frequency Counter is well suited 
to a wide variety of test work. Six carrier waveforms (sine, triangle, square, 
ramp, sawtooth, and pulse) and three internal AM or FM modulator wave- 
forms (sine, triangle, and square) are featured. The carrier frequency range 
is 1 Hz to 1.5 MHz in twelve overlapping ranges; the modulator waveform 
frequency range is 100 Hz to 150 KHz in six overlapping ranges. Both 
outputs are buffered for low output impedance. The unit also accepts 
external AM or FM modulating signals. The frequency counter with adjust- 
able sensitivity measures the waveform generator output frequency and 
frequency of external signals from 1 Hz to over 10 MHz, with input imped- 
ance of 100K ohms. 
Prices: Kit $199.95 Assembled $249.95 

DV 1600 -The 2 -1/2 digit Digital Voltmeter is a perfect companion for 
MITS' other fine test equipment. Features include full scale measurement 
of alternating and direct current in five ranges from .1 ma to 1 amp, measure- 
ment of AC and DC voltage in four ranges to 1000 volts, and measurement 
of ohms in six ranges to 10 megohms. The resolution in low ranges for 
voltage is 10 mv; for current, 10,ua; and for resistance, 1 ohm. The DC accur- 
acy is ±5% and the AC accuracy is -±-1 %. Other features include autopolarity 
and 100% overrange capability on all ranges, which effectively doubles 
full -scale capability. 
Prices: Kit $ 89.95 Assembled $129.95 

ICT 1800 -The Integrated Circuit Tester is ideal for testing digital 
integrated circuits and for breadboarding IC's while developing circuits. 
The eighteen LED indicators show the status of the IC under test. The 
Internal 5 volt 1 amp power supply, which has overtemperature and over - 
current shutdown capabilities, is also available for external use. The cross 
bar switch allows complete programming of the IC under test. Other fea- 
tures include an internal two speed clock, single step capability, and four 
each remote outputs and inputs. 
Prices: Kit $119.95 Assembled $169.95 

ICT 1810 -The Operational Amplifier Tester with fast, simple GO /NO GO test capability tests operational 
amplifiers for gain, stability, input offset voltage, and input bias current in a dynamic operating environment. 
A single LED indicates IC status. 

Prices: Kit $29.95 Assembled $39.95 

Power Sale 
PS 500 -The 5 Volt Power Supply, which has overtemperature and overcurrent shutdown capability, is an 
ideal unit to power TTL, DTL, and other IC's. Features include load regulation at 0.6% and line regulation at 
0.005 %. Output voltage is 5 volts -.2 volt. 

Prices: Kit ........ $29195. $19.95 WHILE THEY LAST ! 

Warranty: Full two -years warranty on assembled units, ninety days on kits. 
`Prices subject to change without notice. Available from your local Olson Electronics Dealer. 

mpTs!NC. 

"Emotive Electronics" 

\\6328 Linn, N.E., Albuquerque, New Mexico 87101 \\ 505/265 -7553 Telex Number 660401 

r I 
I Li Enclosed is a Check for s - v I 
I or BankAmencard ti 11 
I or Master Charge s w I 
I Credit Card Expiration Date Kit ¢ I 
I Include $5 00 for Postage and Handling Assembled I 

DSG1900 WG1700 DV1600 ICT1800 ICT1810 PS500 I 

Please Send Information on Entire MITS Line. 

I NAME - I 

I ADDRESS - I 
I I 

STATE &ZIP I 

MITS/ 6328 Linn, N.E., Albuquerque, New Mexico 87108 505/265 -7553 Telex *660401 ; 
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With the NEW 

nor toic 
ACCESSORY KIT! 
(A -222 

KIT 
CONTAINS: 

74 

CR-280 
e\14;". 

C.R.T. BRIGHTENER 

V 

CR -115 
REPLACEMENT SOCKET 

CR -90 -110 
TUBE TEST ADAPTOR 

CR- 110 -90 
CHASSIS SERVICE ADAPTOR 

CR -110 
SERVICE EXTENSION 

AVAILABLE INDIVIDUALLY 

FREE Reference Charts. 

lele fl/at/c 
Brooklyn, N.Y. 1 1207 

Circle 18 on reader service card 

SERVICE CLINIC 
(continued from page 72) 

control voltage will not "cross zero", but 
locks (with weak color sync) at something 
like -3 volts? This is not too common, but it 
can happen. It is almost always due to a 
rr stal that is just a little bit off frequency! 
By carefully diddling the afpc, you can liter- 
ally haul it back on- frequency, but your hold 
will be very bad. The oscillator is pulling 
against the afpc all the time, like a car with a 

soft front tire. For a quick check, substitute 
an exact- replacement crystal, and see if you 
can get the -5 0 +5 -volt reaction, as 
the reactance coil is tuned. (Does this sound 
like tuning up an FM detector, to get an 
S -curve? Sure is. Same thing. That's the 
other familiar circuit I mentioned before.) 

So there you are. Nothing mysterious 
about it: just a couple of old friends, used in 
a new way. Remember this, and you're 
home free. 

reader 
questions 

SLOW LOSS OF STEREO 
This Motorola FIS-2702 .stereo tuner 

loses the stereo signal very gradually, 
after playing for about an hour. l'he 
stereo indicator light goes out, too. Turn 
it off, let it cool for 30 minutes, and it 

PAIA ELECTRONICS 
BOX R 14359, OKLAHOMA CITY, OK 73114 

Circle 19 on reader service card 

SUPER VALUES 
FILTER CONDENSERS 
1 Mfd. -50 Volts (RCAï 5 for $1.00 
25 Mfd. -25 Volts- (RCA) 5 for $1.00 
50 Mfd. -25 Volts (RCA) 5 for $1.29 
2 Mfd. 450 Volts- (RCA) 4 for $1.19 
8 Mfd. 450 Volts- (RCA) 4 for $1.19 
16 Mfd. -450 Volts RCA 4 for $1.49 
30 Mfd. -450 Volts 3 for $1.19 
20 Mfd. -500 Volts -RCA 3 for $1.29 
10 Mfd. -600 Volts RCA 3 for $1.19 

CONDENSERS CANS - 
30-20-10 Mfd. 350 Volts 3 for $1.00 
40-20 Mfd. 150 V. (P.C.) 5 for $1.00 
300 -300 -150 -150 Mfd. 150V 6 for $2.59 
1500 Mfd. -50 Volts .............. 3 -1.98 

Mono Tonearms- Turnover Cart. $1.39 
Stereo Tonearms Turnover Cart. $1.69 
6 Antenna Clothespins ........... $1.19 
6 -Coax "F" Connectors $1.19 
Hi -Gain 2 Set Coupler $1.89 
Hi -Gain 4 Set Coupler $2.79 
TUNER CLEANER 80z. Spray $1.00 
20 Asst'd Mallory Controls $2.00 
66 Meg. IRC HV Resist 4 for $2.00 
50 Asst'd W.W. Resist $2.49 
50 Asst'd Fuses $2.00 
100 Asst'd Mica Cond. $1.19 

CONDENSERS -BY -PASS 
.0039 Mfd. 1KV 20 for $1.00 
.001 Mfd. -1KV 20 for $1.00 
.056 Mfd. 1KV 20 for $1.00 
.01 Mfd. -400 Volts .............. 25 for $1.00 
.01 Mfd. 1KV Disc Cut Leads .. 25 for $1.00 
.01 Mfd. IKV (S.G ) 20 for $2.00 

DIODES SEMI -CONDUCTORS 
25 IR2.5 Amp. 1000 PIV $4.95 
100 IR 2.5 Amp. 1000 PIV $16.95 
3.58 Mhz Color Xtals 3 for $2.00 
6500 PIV Focus Red. 4 for $2.00 
13.5 KV Focus Rect. 5 for $3.00 
18 KV Focus Rect. 3 for $2.00 
Color Boost Rect. 5 for $2.00 

SURPLUS PRINTED BDS $1.00 
Plate Caps- Leads- (6JE6) 12 for $1.00 
Plate Caps -Leads (60,16) 12 for $1.00 
RF Cables Tinned 6 for $1.00 
Focus Rect Sockets 6 for $1.19 
50 Asst'd IF Xfmrs ........................$2.49 
DELAY LINES .. 2for $1.19 
1 Meg. V.C. -W'Sw. 3 for $1.19 
1 Meg. V.C. W Sw. PP 3 for $1.29 

COLOR FLYBACK XFMRS 
RCA -137545 $7.95 
RCA 136640 $7.95 
EMERSON 738229 A. ... ....... $3.95 
PHILCO 32- 10132 -1 .. $3.95 

TUBES -TUBES 
6BA11- (RAY.) 5 for $4.50 
3EH7 -(RAY) 5 for $3.50 
6GH8 -(RAY) 5 for $3.50 
12GE5 -(RAY) 5 for $4.50 

4BU8 -(RAY) 5 for $4.25 
5HZ6 (TOSHIBA) 5 for $2.75 
1X2 (TOSHIBA) 5 for $3.50 

YOKES 8/W 
Y -130 Zen. 95 -2974 ................... $7.95 
Y -105 UNIVERSAL $7.95 
MOTOROLA 24D66926A04D $2.00 
MOTOROLA 24D66926A07 $2.00 

COLOR YOKES 
70%-21" CRT $8.98 
SILVERTONE 80 -56 -4G $5.95 
DY95AC -Y109 $6.95 
Y- 133 -ADM. -Mag $3.95 
Mag. 361348 Y110 $5.95 
Mag. 361395 -Y135 $5.95 

COLOR CRT BOOSTER 70% $4.29 
COLOR CRT BOOSTER 90% $4.59 
ZENITH -ZENITH 
Color Demod. 221 -45 $2.95 
Voltage Tripler 212 -109 $4.95 
Voltage Tripler- 212 -136 $4.95 

MINIMUM ORDER $15.00 
SEND FOR FREE CATALOG 

TUBES UP TO 80 °;a OFF 

SEND CHECK OR MONEY ORDER 

TV TECH SPECIALS 
P.O. BOX 603 

Kings Park, L.I., New York 11754 

Circle 20 on reader service card 



repeats the whole thing. What is 
this ? -R.G., Ink, Ark. 

This is rare hut as you know, does 
happen. Check the little germanium 
diode in the hase circuit of Q121, the 
38 -kHz doubler transistor. This diode 
actually serves as the frequency dou- 
bler unit. It becomes leaky. shunts the 
hase of Q121, and kills the stereo signal 
and the light. Replace it with a silicon 
diode. 

CAN'T SEE PIPS ON SCOPE 
The instruction manual for my Heath - 

kit /G -62 color -bar generator says 

should see .several .seta!l pips on the 

(continued on page 

4ÇSCINATING HOBBY !' 
VINTAGE RADIO brings you the pioneer 
days of wireless and radio in pictures. The 
collector's bible, it opens doors to a new 
hobby. Great browsing, too. Over 1,000 pic- 
tures, 263 pages. 1887 -1929. 
RADIO COLLECTOR'S GUIDE lists over 
50,000 facts on 4,000 radios, 1921 -32; 
maker, model, year, original price, style, 
circuit type. 264 pages. 

SEND TODAY to Vintage Radio, Dep't R, 
Box 2045, Palos Verdes Peninsula, CA., 90274 

Vintage Radio, hard cover 
Vintage Radio, handbook 
Radio Collector's Guide 
Radio Encyclopedia, hard cover 
Radio Encyclopedia, handbook 

$ 6.95 
4.95 
3.95 

12.95 
9.95 

Postage Paid, California residents add 5% Tax. 

Name 

Street 

City State- Zip 

`ENJOY THE OLD DAYS ! f 

CAN YOU 
QUALIFY 

for a High Paying and Secure 
position as a 

CIRCUIT 
DESIGNER? 

HELP WANTED 

CIRCUIT 
DESIGNERS 

Salary: 
$12,000 to $17,500 

Requirements: 
BSEE or EQUAL 

ANY COMPANY 
EVERYWHERE USA 

CHANCES ARE 
YOU CAN... 

Quickly & 
Easily! 

Please: 
Help pre\ ent 

forest fires. 

I 

I 

DEGREE REQUIREMENT WAIVED! The need for Circuit 
Designers is so great that employers will put aside the degree 
requirement to move up or hire men with these skills. In every 
Industry, there are men holding these prestigious positions 
who do not have a degree in engineering. WHY NOT YOU? 

UP -TO -DATE INTENSIVE TRAINING! Our programs are 
not a rehash of the electronics you already know, but intensive 
training in the electronics you don't know. They offer you 
"hands -on" learning of how to design circuits using the latest 
devices. Included are: Transistors, IC's, FET's, IC power sup- 
ply regulators; UJT's ... plus more. ARE YOU READY FOR 
TODAY'S ELECTRONICS? 

LOW COST HIGHLY SPECIALIZED COURSES! Because 
these courses are highly specialized, you can choose a cur- 
riculum which best suits your needs. And most important, you 
can learn at a price you can best afford. CAN YOU AFFORD 
TO WAIT ANOTHER DAY? 

FREESend for proof on how you can qualify 
for training as a circuit designer! 

Gentlemen, please send me complete details on your CIRCUIT 
DESIGN courses. 

Name Age 

Address 

City State Zip 
It is understood that there is no obligation 

I 
on my part and that no salesman will call. 

"a wholly owned subsidiary of Kurz -Kasch, Inc." 

I 
Chterfi for technics 

Dept: RE674 

Phone: 513/296 -1020 
2876 CULVER AVENUE 
DAYTON, OHIO 45429 

Circle 27 on reader service card 
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READ 
WHAT THE 

EXPERTS 
SAY ABOUT 

THE NEW 
HEATHKIT 

DIGITAL 
COLOR TV 

The editors of RADIO -TV 
REPAIR said, "With 
manufacturers only now 
beginning to get the color 
excellence Heath has fea- 

tured for years, it was time 
for Heathkit to once again 

move ahead of the industry, and move they did..." 

According to RADIO- ELECTRONICS, the Heathkit 
GR -2000 Digital Color TV "uses so much digital design 
and so many integrated circuits...it sets new standards 
for state -of- the -art in color TV ". 

The RADIO -ELECTRONICS editors said the Heathkit 
Digital TV has "features that are not to be found in any 
other production color TV being sold in the U.S.: 

"On- screen electronic digital chan- 
nel readout... numbers appear each 

time you switch channels or touch 
the RECALL button... On-screen electronic 

digital clock... an optional low cost feature...will 
display in 12- or 24 -hour format...Silent all -electronic 
tuning. It's done with uhf and vhf var- 
actor diode tuners...Touch -to -tune, 
reprogrammable, digital channel selec- 
tion...up to 16 channels, uhf or vhf... in 
whatever order you wish...there's no 
need to ever tune to an unused channel. 
LC IF amplifier with fixed ten -section LC 
IF bandpass filter in the IF strip... elimi- 
nates the need for critically adjusted traps for 
eliminating adjacent -channel and in- channel carrier 
beats. No IF alignment is needed ever. Touch volume 
control... when the remote control is used ...touch 
switches raise or lower the volume in small steps." 

POPULAR ELECTRONICS took a look at 
the 25 -in. (diagonal) picture and said it 

"can only be described as superb. The Black 
(Negative) Matrix CRT, the tuner and IF strip, 

and the video amplifier provide a picture equal 
to that of many studio monitors..." 
Furthermore, the Heathkit GR -2000 is an easier kit -form 
TV to build. POPULAR ELECTRONICS pointed out that 
"Each semiconductor has its own socket and there are 
12 factory- fabricated interconnecting cables... The 
complete color adjustments can be performed in less 
than an hour." 
And here's what RADIO -TV REPAIR said about service: 

..virtually every function of the TV receiver has been 
broken down to a miniature plug -in circuit assembly... 
if trouble develops you simply pop out the correct 
board and check it yourself... Heath provides free 
technical consultation, and if you do need factory 
service, as we said, the costs are low,, well below that 
for (conventional color TV) insurance protection." 
To sum up, POPULAR ELECTRONICS concluded its 
study by stating, "In our view, the 
color TV of the future is here - 
and Heath's GR -2000 is it!" 
Why not see what the experts have 
seen? The Heathkit Digital Color 
TV- without question the most re- 
markable TV available to- 
day. Mail order price for 
chassis and tube, 
$649.95. Remote Con- 
trol, $79.95 mail or- 
der. Clock, $29.95 mail 
order. Cabinets start 
at $139.95. (Retail 
prices slightly higher). 
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A. Heathkit IB-1103 180 MHz Counter has phase -locked 
multiplier, extremely high resolution with 81/2-digit 
readout. Pushbuttons permit multiplication by 1 (direct), 
10, 100 or 1000. Also has temperature compensated 
crystal oscillator (TCXO) and pushbutton selection of 1 

msec., 100 msec. and 1 sec. gate times. Input sensitiv- 
ity is 50 mV to 120 MHz and 100 mV to 180 MHz. Has 
lighted indicators for MHz, kHz, Hz, Gate, Overrange and 
unlocked conditions. $379.95 *. Shipping weight, 12 lbs. 

B. Heathkit ID -1290 Weather Station has Uni /Mag® 
barometer for 21/2 times greater pointer deflection; 8 

wind- direction compass points that light -up in combina- 
tion to give you 16 -point resolution; wind speed 
indicator with 2 switch selectable ranges, 0 -30 and 0 -90 
mph; dual- sensor thermometer with switch selection of 
indoor and outdoor temperatures. Includes weather 
cup and wind vane assembly, simulated walnut hous- 
ing. $89.95 *. Weight, 9 lbs., 50' cable, 5.95 *, 2 lbs.; 
100', 9.95 *, 4 lbs.; 150', 14.95 *, 6 lbs. 

C. Heathkit GC -1005 Electronic Alarm Clock. A six - 
digit timepiece that displays hours, minutes and 
seconds on highly visible cold- cathode readout tubes. 
Gentle "beeper" alarm can be set for 24 -hour cycle, 
features snooze switch for seven more minutes of 
sleep. Displays time in 12 -hour, or 24 -hour format. 
$54.95 *. Mailing weight, 4 lbs. 

D. Heathkit ID -1390 Digital Thermometer. A solid -state 
device that monitors indoor and outdoor temperatures. 
Switches set thermometer for alternate display of 
indoor /outdoor temperature at 4- second intervals, for 
constant display, and for readout in either degrees 
Fahrenheit or degrees Centigrade. Includes 85' cable 
and 2 sensors. $59.95 *. Mailing weight, 5 lbs. 

E. Heathkit AR -2020 4- Channel Receiver offers 25 
watts music power per channel, built -in decoder for 

Heathkit 
electronics - 
today's 

s technology 
is in your hands 

reproducing matrixed 4- channel material, and an 
AM /FM tuner that boasts 2µV sensitivity, 2dB capture 
ratio. There are individual front panel controls for all 
four speakers plus a "master" control, pushbuttons for 
all modes of operation and inputs to accommodate 
phono, tape and auxiliary source in stereo or 4- channel 
combinations. The solid -state circuitry mounts on mod- 
ular plug -in boards for easy assembly and self- service. 
And the low kit price includes the cabinet, too! $249.95* 
Mailing weight, 31 lbs. 

Send for your FREE '74 Heathkit Catalog - 
world's largest selection of electronic kits 

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; NEB.: Omaha; N.J.: 
Fair Lawn; N.Y.: Buffalo (Amherst), New York City, Jericho (L.I.), 
Rochester, White Plains; OHIO: Cincinnati (Woodlawn), Cleveland, 
Columbus; PA.: Philadelphia, Pittsburgh; R.I.: Providence (Warwick); 
TEXAS: Dallas, Houston; WASH.: Seattle; WIS.: Milwaukee. 

Heath Company 
Dept. 20 -6 

Benton Harbor, Michigan 49022 

Please send my free 1974 Heathkit Catalog. 

Enclosed is $ , plus shipping. 

Please send model(s) 

Name 

Address 

City State lip 

Mail order prices; F.O.B. factory 
L 

Circle 100 reader .renice card 
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Put .00sz 
resolution in the 

palm of 
your hand 

Model 245 4'/, digit DMM offers 21 range 
versatility, 100% overrange, line and bat- 

tery operation, (DC and AC volts, ohms, DC 
and AC amps) .005% resolution with ±.05% 

basic accuracy for only $295 including 
battery module, charger, input probes, 

carrying case and full documentation. 
Truly portable, pocket -size 

1 3/4" X 3 1/2" X 5 1/2 ". 
Simple, fool-proof and protected operation. 
Data Precision Corporation 
Audubon Road, Wakefield, Mass. 01880 

(617) 246 -1600 

\IDATA PRECISION 
...years ahead 

Distributed nationally. 
Call your local office 
for a demonstration. 

AL (205)533-1896 
AZ (602)946-7252 
CA/S (714)540-7160 
CA/N (415)321-7323 
CO (303)449-5294 
CT (203)527-1245 
F L/S (305)581-6611 
F L/E (305)622-6850 
FL/W (813)726-2373 
FL/N (305)727-3205 
GA (404)252-5360 
IL (312)593-0282 
IN (317)293-9827 
MA (617)273-0198 
MD (301)552-2200 
MI (313)482-1229 
MN (612)781-1611 
MO/W (913)236-6600 
MO/E (314)731-2331 
NC (919)181-5818 
NJ (215)925-8711 
NM (505)265-6471 
NY/N (315)446-0220 
NY/S (516)482-3500 
OH/N (216)243-7430 
OH/$ (513)298-3033 
OR (503)238-0001 
TX/N (214)234-4137 
TX/S (713)461-4487 
WA (206)763-2210 

( înode '_ in re,uler errice card 

For 

faster 
service 

USE 

ZIP 

CODE 

on 

all 

mail 

READER QUESTIONS 
(continued /rant /rage 75) 

waveform, in the early stages after the 
189 -kHz oscillator. I can't see them. The 
crosshatch patterns are very stable, 
though, on a TV screen. What should I 
do ? -S.G., Hayward, Calif. 

If the crosshatch pattern is stable, 
these timers llave to be set correctly: 
you don't need to see the pips. If you 
want to, you can usually see them by 
using a direct probe, with a very small 
capacitor, 3 to 5 pF in series. Turn ver- 
tical gain up till you can see the pips on 
the slanting part of the waveform. 

THREE CRAWLING LINES 
Every once in a while, on our local TV 

station, I see three very thin, equally 
spaced lines crawling up the screen, espe- 
cially when they go to black. This doesn't 
happen all the time; it's intermittent. 
Sometimes one of the lines will be black 
and the other two white, or vice versa. 
What is this ? -B.E., Ft. Smith, Ark. 

Most likely cause is a three -phase 
glitch. This is caused by a problem in 
the primary power supply of the TV 
transmitter. Seems to happen when the 
mercury -vapor high -voltage rectifier 
tubes get just a little age on them. Due 
to very small bursts of if on peaks of 
voltage. R -E 

Kleps 40 

Clever Kleps 
Test probes designed by your needs - Push to seize, push 
to release (all Kleps spring loaded). 
Kleps 10. Boathook clamp grips wires, lugs, terminals. 
Accepts banana plug or bare wire lead. 43/4" long. $1.39 
Kleps 20. Same, but 7" long. $1.49 
Kleps 30. Completely flexible. Forked -tongue gripper. Ac- 
cepts banana plug or bare lead. 6" long. $1.79 
Kleps 40. Completely flexible. 3- segment automatic collet 
firmly grips wire ends, PC -board terminals, connector pins. 
Accepts banana plug or plain wire. 61/4" long. $2.59 
Kleps 1. Economy Kleps for light line work (not lab quality). 
Meshing claws. 41/2" long. $ .99 
Pruf 10. Versatile test prod. Solder connection. Molded 
phenolic. Doubles as scribing tool. "Bunch" pin fits banana 
jack. Phone tip. 51/2" long. $ .89 
All in red or black - specify. (Add 50C postage and handling). 
Write for complete catalog of - test probes, plugs, sockets, 
connectors, earphones, headsets, miniature components. 

Available through your local 
distributor, or write to: 
RYE INDUSTRIES INC. 

rye129 Spencer Place, Mamaroneck, N.Y. 10543 
In Canada: Rye Industries (Canada) Ltd. 

Circle 23 on reader service card 

Kleps 40 
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SOLDERING + 
DESOLDERING t 

RESOLDERING 
SOLDER Q ABILITY 

ELEMENTARY TO ELITE 
WORLD'S MOST PRACTICAL SOLDER HANDLING TOOLS 

with 

meets industries dcylaan tis 
a COMPLETELY PORTABLE SOLDERING /DESOLDERING /RESOLDERING SYSTEM 

Send for our FREE 16 page? 

SOLDER ()ABILITY 
manual 

,...r[R1pa 

1.1.,eo.a 

SW' 

YOUR 

EDSYFd 
15958 ARMINTA STREET 

VAN NUYS, CALIFORNIA 91406 
PHONE (213) 989 -2324 

TELEX NO. 65 -1469 EDSYNEX VAN 

Ads in EEM, OTS, EBG, 
AE, TR, and EPAC Catalogs 

Circle 24 on reader service card 



FREE BURGLAR- 
FIRE ALARM 

CATALOG 
400 PRODUCTS 

Full line of quality systems and supplies 
for professional or electronic hobbyist. 
Prompt delivery, quantity prices. 

mountain west alarm 
4215 n. 16th st. Wphoenix, az. 85016 

t IrO' l, 
NI7 rlWder ,tV,tCe l arcl 

DISCOUNT 
TEST 

EQUIPMENT 
SPECIALISTS 

ag 

COMPLETE LINE OF 
ELECTRONIC SUPPLIES 

ICC /Mullard & Raytheon Tubes 
Telematic Test Rigs 
TV Tuner Subber 

FREE CATALOG 

FORDHAM 
Radio Supply Co., Inc. 

558 Morris Ave., Bronx, N.Y. 10451 
Tel: (212) 585 -0330 

Circle 24 on reader service card 

UNTIL RECENTLY, 
THERE WERE OVER 
22,500 TRANSISTOR 
PART NUMBERS 
TO WORRY ABOUT 
IN THE SERVICE 
BUSINESS. 
Now, only 47 types 

put an end to the nightmare. 
Sprague's concise but complete 

line of 47 replacement transistors 
(24 small -signal, 18 power, and 5 
field effect) is designed to do the 
work of over 22,500 O.E.M. tran- 
sistors. But don't just take our word 
for it. The 'Fantastic 47' are on the 
self- service Semiconductor Q -Mart 
at your Sprague distributor's, ready 
to help you now. 

And here's more 
handy 

news! To help you keep the most -fre- 
quently -used transistors in your shop, we've got a new KS -10 Tran- 
sistor Assortment. The Keen 18 . . . 10 small -signal transistors and 8 

power transistors . . . give you a working inventory that replaces thou- 
sands of the most popular domestic and foreign O.E.M. part numbers. 
They come in an attractive, blue, durable plastic cabinet . . . you pay 
for transistors only ... cabinet is yours at no additional cost! 

See the KS -10 with a special introductory price at your distributor's. 
While you're there, pick up a free copy of the 48 -page Sprague K -500 
Semiconductor Replacement Manual. Or ... write to Sprague Products 
Co., 81 Marshall St., North Adams, Mass. 01247. 

NEW 1(4 :11) TRANSISTOR ASSORT . REGULARLY $34.11 

special 
introductory 

price... 

THE BROAD -LINE PRODUCER OF ELECTRONIC PARTS 

(ircle 221 on reader cerner merl 
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Get Less 
For Your 
Money. 
Yes, we said less. HP's 3' /z -digit 
probe multimeter gives you less of the 
things you'd rather do without. Less 
worry about knob settings because 
this unique digital multimeter has 
AUTO ranging, AUTO zeroing and 
AUTO polarity. Less weight and 
hulk... at a scant seven ounces in- 
cluding a rechargeable NiCad° bat- 
tery. it's fully self- contained and fits 
in the palm of your hand. Less chance 
for error because the easy -to -read 
digital readout is right at the test point. 
This easy -to -use probe multimeter is 
so advanced that it's practically fool - 
proof... yet it costs only $310 *. But 
get the full story on all the features 
and benefits you do get 
from HP's 970A probe 
multimeter... and from 
its companion scope 
mentioned else- 
where on this 
page. 
' Domestic l'. S.A. 
price unit. 

HEWLETT PACKARD 

Sales and service from 172 offices in 65 countries 

I ell me more about your 
probe multimeter, scope. 

Name 
Dept. 
Company 
Address 
City 
State Zip 

Hewlett- Packard Cu. 
1501 Page Mill Rd. 

Palu Alto, California 94306 
Circle 28 on reader service card 
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new products 

More information on new products is available from the 
manufacturers of items identified by a Reader Service num- 
ber. Use the Reader Service Card inside the back cover. 

POCKET COLOR BAR GENERATOR, model 
239 is hand -held, self- contained service test in- 
strument with nine stable FCC -specification 
signals that include gated rainbow for 
testing /aligning color TV circuits. MOS LSI 
solid -state circuitry; instant operation; low bat- 

tery drain; stability from 50° to 150° F; digital 
timing. 

Simplified controls include two matrix slide 
switches for pattern selection; chroma level ad- 
justment from 0 to 150% for bright, sharp pat- 
terns; rf adjustment for channels 2 through 4. 
Uses two standard 9 V batteries; 53/4 x 33/6 x17 /e 

in.; 12 oz. - Hickok Electrical Instrument Co., 
10514 Dupont Avenue, Cleveland, Ohio 44108. 

Circle 31 on reader service card 
DIAMOND NEEDLES, Caddi -Kits. Give the ser- 
vicing dealer the diamond needles he requires 
to service phonographs that are popular in his 
area. There are six Caddi -Kits: each contain an 
assortment of 12 diamond needles to cover the 
major brand names; they are designed to re- 
place the popular diamond needles used by GE, 
RCA, EV, Magnavox, Zenith, BSR, Astatic, and 

Varco. Also included is a universal kit that con- 
tains one each of the 12 fastest selling diamond 
needles. 

Available individually or by sampler kit, 
SNK -6, which is one each of the six kits pack- 
aged for sales presentations. Each assortment 
is packed in a clear plastic box approximately 
2 -1/2 inches square with a self- inventory and 
cross reference label that is color coded. -EV. 
Game Inc., 186 Buffalo Avenue, Freeport, N.Y. 
11520. 

Circle 32 on reader service card 
VHF -FM ANTENNA PREAMPLIFIER, RD -375 
features a 75 -ohm output and is used in noisey 
signal areas or where use of 300 -ohm twinlead 
is undesirable. High input capability (228,000 

pV) eliminates strong signal overload in tough, 
noisy, low- signal areas where reception from a 

distant station is desired. High gain of t-16 dB 

(five times input level) cuts TV snow and inter- 
ference and helps pull in hard -to -get channels. 
High output level (1,350,000 pV) provides 
enough signal to operate several TV sets in 
most areas. Ac powered with isolation trans- 
former to eliminate polarity problems and 
shock hazard.-Winegard Co., 3000 Kirkwood 
Street, Burlington, Iowa 52601. 

Circle 33 on reader service card 

PULSE GENERATOR, model 8011A has high - 
voltage output for testing MOS circuitry as well 
as linear circuits. Pulse amplitude variable from 
250 mV to 16 volts. Source impedance on lower 
ranges is 50 ohms; in 4- to 16V range, either 
ohms or high impedance can be selected. Pulse 
polarity can be positive, negative, or symmetri- 
cal. 

Repetition rate is variable from 0.1 Hz to 20 
MHz. Repetition rates slower than 0.1 Hz are 
obtained by external triggering, or switching 
the instrument to square wave mode where re- 
petition rate can be 0.05 Hz to 10 MHz. Pulse 
width can be varied from 25 nano -seconds to 
100 milliseconds. $435.00. -Hewlett -Packard 
Co., 1501 Page. Mill Road, Palo Alto, Calif. 
94304. 

Circle 34 on reader service card 
DDM, model 168 automatically selects proper 
range and moves decimal point into correct 
position. Direct -reading LED display indicates 
all information pertinent to a reading. Two ter- 
minals for all measurements on all functions. 
Simple connections: no special test leads. Five 
functions are selected by front panel pushbut- 
tons and cover 24 different ranges that include 
five ranges of ac and dc voltage, six ranges of 
resistance, and four ranges of ac and dc cur- 
rent. Basic dc accuracy is 0.1% of reading. 
Auto -ranging unit has two modes of resistance 
measurement. Operates on any voltage bet- 
ween 90 and 250 volts rms. 



ELECTRONIC 
TECHNICIANS! 
Raise your professional standing 
and prepare for promotion! Win 

your diploma in 

ENGINEERING 
MATHEMATICS 
from the Indiana Home 

Study Institute 
We are proud to announce two great 

new courses in Engineering Mathematics 
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 sae the lessons to ap- 
preciate them! 

NOW you can master engineering 
mathematics 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 6. P.O. Box 1189, Panama City, Fla. 
32401 

Circle 0 on reader service card 

FREE ! 
TOOL CATALOG 

2000 items- 112 packed pages 

Ni instruments 

Jrelay tools 

J wire strippers 

J tool kits 
e/ 

Ni cases bags 

J tweezers 

J soldering irons\ 
Ni drivers 

Ni metric tools 

J optics 

Jwrenches 

SEND FREE CATALOG 674 TO: 
1 

IName 

Company I 
1 I Address 

I 

JENSEItiT TC>t.,LS er.r ALLOYB 
4117 N. 44111 Skeet, Phoeniz, Arizona MOO 

Circle 61 on reader ,,nice card 

Electronic overload protection is built into 
unit (to ±1200 volts - dc plus peak ac). All 
ohms ranges will withstand repeated overloads 
of 250 volts rms (sinewave or dc). Better than 75 
dB over one digit rejection of ac noise may be 

superimposed on a dc input signal. Rejection 
bandwidth spans 50 Hz to 20 kHz for noise 
levels to 300 volts peak -to -peak with at least 1 

millivolt dc applied. Basic ac voltage accuracy 

of ±0.5 %of reading is guaranteed for frequency 
response down to 20 Hz. Basic accuracy of ±1 

of reading is guaranteed for all ac current 
ranges over 30 Hz to 5 kHz frequency response. 
Specified reading time of 3 seconds on all 
ranges of all functions. Automatically discon- 
nects its input if a function button is not de- 
pressed. Lockout feature prohibits selection of 
more than one function. Single printed circuit 
board contains all calibration adjustments and 
virtually all components. Almost entire digital 
circuitry is contained on one custom -designed 
IC chip that uses LSI. $299.00 - Keithley in- 
struments, Inc., 28775 Aurora Road, Cleveland, 
Ohio 44139. 

Circle 35 nn reader service card 

MODULAR AUTOMATIC TURNTABLE, model 
1120 features bi- directional viscous -damped 
cue and pause control, adjustable anti -skate 
and stylus pressure control, factory -installed 
ceramic cartridge with diamond stylus and 

fingerlift, automatic pickup arm locking rest. in- 
terchangeable manual and automatic play 
spindles, and 11 -inch turntable platter with 
cushioned protective mat. Molded base: tinted 
dust cover: ac and audio cords: 
$59.95. -Glenburn /McDonald, Inc., 787 Sus- 
quehanna Avenue, Franklin Lakes. N.J. 07417 

Circle 36 an reader service card 

WOW AND FLUTTER METER, model M -1 uses 
wide -carrier -range percentage demodulator 

that accepts any carrier whose frequency is be- 
tween approximately 2 kHz to 8 kHz. Allows 
operator to use only one pre- recorded tape to 

(continued on fuer,,' N6) 

Get Less 
For Your 
Money. 

s- 

Less reason for those squinting, guess- 

ing, knob -twisting measurements with 
HP's bright, full 5 -inch diagonal dis- 
play. Choose HP's new dual- channel, 
15 MHz scope and you'll get all the 
sensitivity, accuracy and big -scope 
conveniences you're likely to need. 
That means less wasted time because 

the scope is so easy to use. Less 
weight lifting because it checks out 
at a mere 15 pounds. And less down- 
time because the scope meets HP's 
most rigorous quality standards -and 
it's backed by HP's worldwide ser- 

vice and support organization. Best of 
all, it costs less -much. much less - 
than you might think. Just $695 *. Get 
all the information on this great buy - 
and on H P's revolutionary new probe 
multimeter discussed elsewhere on 
this page. Send in the coupon today. 
Dome.lic t ti A. price only. 

HEWLETTg PACKARD 

Sales and service frani 172 offices n 65 lf 

Tell me more about your 
scope, probe multimeter. 

Name 
Dept. 
Company -_ 
Address 
City 
State Zip 

He lets- Packard Co. 
1501 Page Mill Rd. 

Pido Alto. California 94306 

Circle 29 on reader service card 
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CIE graduate builds 

two -way radio 

service business 

into $1 ,000,000 

electronics company! 

How about YOU? Growth of two -way 

transmitters creates demand for 
new servicemen, field and system 
troubleshooters. Licensed experts 
can make big money. Be your own 

boss, build your own company. And 

you don't need a college education. 

Two -way radio is booming. There are already nearly 
seven million two -way transmitters for police cars, fire 
department vehicles, taxis, trucks, boats, planes, etc., 
and Citizens Band uses. And the number keeps growing 
by the thousands every month. Who is going to service 
them? You can - if you've got the know -how! 

Why You'll Earn Top Pay 
One reason is that the United States Government doesn't 
permit anyone to service two -way radio systems unless 
he's licensed by the FCC (Federal Communications 
Commission) . 

Another reason is that when two -way radio men are 
needed, they're really needed! A two -way radio user 
must keep those transmitters operating at all times. And, 
they must have their frequency modulation and plate 
power input checked at regular intervals by licensed 
personnel to meet FCC requirements. 

As a licensed man, working by the hour, you would 
usually charge at least $5.00 per hour, $7.50 on eve- 
nings and Sundays, plus travel expenses. 

Or you could set up a regular monthly retainer fee 
with each customer. Your fixed charge might be $20 a 
month for the base station and $7.50 for each mobile 
station. Studies show that one man can easily maintain 
at least 135 stations - averaging 15 base stations with 120 
mobiles! This would add up to at least $12,000 a year. 

82 

Edward J. Dulaney, Scottsbluff, Nebraska, (above and at right) 
earned his CIE Diploma in 1961, got his FCC License and moved 
from TV repairman to lab technician to radio station Chief 
Engineer. He then founded his own two -way radio business. 
Now, Mr. Dulaney is also President of D & A Manufacturing, 
Inc., a $1,000,000 company building and distributing two -way 
radio equipment of his own design. Several of his 25 employees 
are taking CIE courses. He says: "While studying with CIE, 
learned the electronics theories that made my present 
business possible." 

Be Your Own Boss 
There are other advantages, too. You can become your 
own boss - work entirely by yourself or gradually build 
your own fully staffed service company. Of course, we 
can't promise that you will be as successful as Ed 
Dulaney, or guarantee that you'll establish a successful 
two -way radio business of your own, but the opportuni- 
ties for success are available to qualified, licensed men 
in this expanding field. 

How To Get Started 
How do you break in? This is probably the best way: 
1. Without quitting your present job, learn enough about 

electronics fundamentals to pass the Government 
FCC exam and get your Commercial FCC License. 

2. Then get a job in a two -way radio service shop and 
"learn the ropes" of the business. 

3. As soon as you've earned a reputation as an expert, 
there are several ways you can go. You can move 
out and start signing up and servicing your own cus- 
tomers. You might become a franchised service repre- 
sentative of a big manufacturer and then start getting 
into two -way radio sales. 

Cleveland Institute of Electronics has been successfully 
teaching Electronics for over 37 years. Right at home, in 
your spare time, you learn Electronics step by step. 



CIE's AUTO- PROGRAMMED® Lessons remove the 
roadblocks by using simple, concise examples. You learn 
in small, compact steps - each one building on the other! 

You'll learn not only the fundamentals that apply to 
all electronics design and servicing, but also the specific 
procedures for installing, troubleshooting, and maintain- 
ing two -way mobile equipment. 

You Get Your FCC License ... 
or Your Money Back! 
By the time you've finished your CIE course, you'll be 
able to pass the FCC License exam. A recent survey 
of 787 CIE graduates reveals that better than 9 out of 10 
CIE grads passed the FCC License exam. That's why 
we can offer our famous Money -Back Warranty: when 
you complete any CIE licensing course, you'll be able to 
pass your FCC exam or be entitled to a full refund of all 
tuition paid. This warranty is valid during the completion 
time allowed for your course. You get your FCC License 
- or your money back! 

It's Up To You 
Mail the reply card for two FREE books, "Succeed in 
Electronics" and "How To Get A Commercial FCC 
License." For your convenience, we will try to have a 
representative call. If card has been removed, mail cou- 
pon or write: Cleveland Institute of Electronics, Inc., 
1776 E. 17th St., Cleveland, Ohio 44114. 

Circle 62 on reader 

APPROVED UNDER G. I. BILL 
All CIE career courses are approved for educational 
benefits under the G.I. Bill. If you are a Veteran or in 
service now, check box for G.I. Bill information. 

r 

L 
service card 

C I CIE Cleveland Institute 
of Electronics, Inc. 

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

Please send me your two FREE books: 
1. Your book on "How To Get A Commercial FCC License. ' 

2. Your school catalog, "Succeed in Electronics." 

I am especially interested in: 
Electronics Technology Electronic Communications 
Broadcast Engineering Industrial Electronics 
First Class FCC License Electronics Engineering 

Electronics Technology with Laboratory 

Name 

Address 

City 

State Zip Age 

Veterans & Servicemen: Check here for G. I. Bill information 
RE -37 

(Please Print) 

J 
85 



Y,1C Y Y Y Y Y Y Y Y,x Y Y Y Y..iLXYY. X 

WINEGARD AMPLIFIED 
PRODUCTS PROVEN IN OVER 

1,000,000 INSTALLATIONS. 

CASE IN POINT: 
WINEGARD SOLID -STATE 
BOOSTER-COUPLERS. 

For quality and 
dependability in booster - 
couplers, look to Winegard. 
You know they're good. 
Because our solid -state, 
booster- couplers deliver the 
best TV /FM reception and 
the best reliability in the 
industry today. 
Winegard booster -couplers 
come in a wide choice of 
models so each TV system 
can be "customized" for 
perfect reception. You can 

amplify signals for up to four 
TV receivers or outlets. 

75 and 300 ohm 
models 
2 to 4 set capability 
solid -state circuitry 
lightning protection 
diode 
three wire ground cord 
rugged commercial 
quality steel cabinet 

Best TV products for Best TV reception 

V WINEGARD 
TELEVISION SYSTEMS 

WIr egard Company 3000 Kirkwood Street Burlington Iowa 5260 

XX 7C R 7C 7C 7C 7r )r 7r 7C 7[ 7[ R lt 7r 7C7C7C7C lt 7C 7rTT 
('ircle 63 on reader service card 

Unless 
you 
want 
"yes" 
men, 
don't 
say 
"no" 
to the 
college 
of your 
choice. 

Give to the college 
of your choice. 

Mow. 

NEW PRODUCTS 
(continued tronc page R1) 

make multiple speed measurements. Saves 
time, reduces error, and eliminates dis- 
criminator controls. 

Other features include: automatic level set 
that eliminates level controls and compensates 
automatically for tape dropouts; switchable fil- 
ters that assist operator in defining area of rate 
frequency deviation; built -in oscillator that al- 
lows for making your own test tapes, etc.; 
battery- operated, designed for low current 
comsumption; portable and automatic. Unit is 
also a sensitive ac voltmeter with full scale sen- 
sitivity of 1 mV which allows it to make accurate 
rumble and signal -to -noise measurements. 
$350.00. -Manke Instruments, 4860 East 
Simpson, Fresno, Calif. 93703. 

Circle 37 on reader service card 

CASSETTE DECK, model MK -50 features pro- 
fessional Dolby -B noise reduction system that 
achieves a signal -to -noise ratio of better than 

60 dB. Also features wearproof molybdenum 
record /play head with precision micro -gap that 
delivers wide frequency response (30 -18 kHz 
for Cr0 tapes). Electric governor dc motor 

Rads up extra profits on the QT. 
feu QT Exact Replacement Parts 

Only 64 on reader service curd 
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New RCA "QT" Rack 
stores your 
fastest -moving 
TV replacement parts 
within easy reach. 

The new RCA "QT" (Quick Turnover) 
Inventory Selector Rack is the most 
efficient way to store the most - 
frequently used RCA TV replacement 
parts. It puts the parts you need most at 
your fingertips, for easier control, 
faster servicing. 

Re- designed with two shelves, ample 
pegboard space for hanging blister - 
packaged parts, and two wire baskets for 
neatly holding film- wrapped items, this 
new "QT" rack makes it handier than 
ever to stock parts and find them quickly. 
It's sturdy, but light enough to be safely 
hung on a wall. 

Your RCA "QT" Parts Distributor has a 
parts inventory system designed to meet 
your needs. See him soon. Or contact 
RCA Parts and Accessories, P.O. Box 
100, Deptford, N.J. 08096. 

RC,' 



The Ultimate in Ignition Systems! 

* ELIMINATES BREAKER POINTS. 
Perfect Timing and Dwell never change! 

* Eliminates Tune -ups. 
Never wears out or needs any Maintenance. 

* The Most Advanced 
"OPTO- ELECTRIC SYSTEM" 

The Allison Breakerless System eliminates the Points 

and Condenser, replacing them wnh an Opto- Electronic 

Trigger. using a Light -Emitting Diode and Phototransistor. 
Also completely eliminates wiper -arm "friction" wear. 

The only "TRUE" Electronic Ignition that you can install 

for under $100. Gives 40 -times more Timing Accuracy 

than ANY system using mechanical Breaker -Points! 
Unlimited RPM. Smoother running (No timing fluctuation 

as with Magnetic units). Unaffected by Temperature, 
Moisture, or Vibration! All Solid -State Components. 
Easier Starting under any condition! Increased Horsepower. 

Sparkplugs last longer. Perfect timing increases engine 

Efficiency and Gas Mileage up to 30%! 

Quick and Easy Installation! * Tested and Proven reliability. 

Only $4995 SATISFACTION GUARANTEED! 

Complete. 1 -YEAR FACTORY WAPRANTY. 

(State Make, Year, Engine Size). (Calif. Res. add Tax) 

CONVERT YOUR "C -D" UNIT TO BREAKERLESS! 

"TRIGGER- UNIT" ONLY $34.95 * Send Postcard for FREE BROCHURE Today. 

ALLISON AUTOMOTIVE CO. 

`P.O. Box 881 -L, TEMPLE CITY, CAL. 9178 

maintains even drive speed. wow and flutter are 
less than 0.10% rms. 

Cue and review switch. tape scan indicator. 
and 3 -digit tape counter make it easy to locate 
desired selections: no stop required between 
play and fast forward and rewind. Separate left 
and right channel slide level controls are pro- 
vided for both record and play modes. Two 
large VU meters offer instant readout for chan- 
nel level control. Separate left /right mike in- 
puts, line -in terminals. head -phone jacks: 
low- distortion /high- output preamp. 10 lbs. 4 x 

16 x 11 -?i4 in.: $249.95 -Dokorder, Dept. P., 

11264 Playa Court, Culver City, Calif. 90230. 

Cirele 3R on reader eerva'e curd 

METRIC HEX KEYS, stock no. 70156. Folding 
set of seven works on the lack knife principle. 
Includes sizes 1.27 mm. 2 mm. 2.5 mm. 

\I 

3 mm, 4 mm, and 5 mm. Blades are made of 
#8650 nickel- chrome -molly wrench steel and 
are precision drawn. Individually carded. 
$2.48. -Vaco Products Co., 510 North Dear- 
born Street. Chicago, III. 60610. 

CirrIe 39 un reader service card 

6, rr rr'udrr i, r , ard 

LBO -302 
3" DUAL TRACE; 
DUAL CHANNEL 
TRIGGERED SCOPE 

Conquer the test bertct squeeze! Obtain lab - 

grade quality! Here's solid state accuracy plus 

push -button convenience for trig. & auto. sweep 

& "free run" momentary function. 10t4Hz 

b'width 10mVp -p /v to SVp.p /div Vert. Sen- 

LEADER 

$699.95 

With ac:essones 

sitivity. 9 steps. Sep. or simult sweep display, 

ch 1 & 2 - alt., chopped, algebra added and ICY 

vector. Sweep range from l.µs/div (0.2µs 
w/SX mag) to 0.2s /div, 17 steps. Polarity in- 

version on ch 2. 43/4 "H, 10 lbs. 

"Put us to the test" 
INSTRUMENTS CORP. 151 Dupont St., Plainview, L.I., N.Y. 11803 (516) 822.9300 

(-iule 66 ,err rz'urfer av rire cou/ 

Model AT15S cartridge shown 
in Model AT1009 tone arm. 

THE 
HOT TIP 

IS SHIBATA 
....and 

audio-technica! 
The only phono stylus tip design- 
ed for the new discrete 4- channel 
records is the new Shibata multi- 
faceted stylus. 

Its the stylus we Include on our 
AT12S, AT14S, AT15S & AT2OSL 
Audio -Technica Dual Magnet* 

audio techinica. 

cartridges. To give you 
correct, long -lasting per- 
formance from discrete 
4- channel records. And 
better sound from any 
matrix record or present 
stereo disc as well. 

Audio -Technica Dual Magnet 
cartridges are brand new and 
loaded with features. Like a sepa- 
rate, independent magnetic sys- 
tem for each side of the stereo 
groove. And smooth response to 
45,000 Hz and beyond. Pus very 
low moving mass for superior trac- 
ing ability. 

Get a tip from leading audio 
showrooms throughout the 
country who are now stocking 
and recommending the Audio - 
Technica Dual Magnet cartridges,. 
For every modern record you own. 

*U.S. Patent No. 3,720,796; 3,761,6x.7 

AUDIO -TECHNICA U.S., INC., Dept. 64E, 1655 W. Market St., Fairlawn, Ohio 44313 

('ir t,' 6- an realer i('r3 cc curd 
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VIDEOTAPE -VIDEODISC 

(continued from page 35) 

independent firms using its real -time dup- 
licating equipment for dubbing of Omnivi- 
sion cartridges. Later in the year the firm 
expects to start shipping duplicating equip- 
ment that permits 10- times- real -time dupli- 
cation of the half -inch cartridge. The com- 
pany also provides cartridge duplication at 
its own marketing/warehousing /servicing 
facilities in New York. Georgia, Illinois and 
Texas. 

In addition to the above, there are scores 
of independent software duplicators and 
producers. Using pairs of recorders, they 
can duplicate on a one -to -one basis in any of 
the key formats. These companies, by pro- 
viding a needed service, are helping to ex- 
pand the overall VTR market. And in the 
process are helping themselves to expand. 
to become bigger, even more important in 
the total industry. 

Will it ever be HVTR? 
While VTR today is considered to he 

primarily an industrial /educational /medi- 
cal proposition. there is a certain amount of 
consumer interest building up. The 
consumer -or "home" market for VTR is 
generally put at 5'¿ of total sales. 

One waggish source pointed out that a 

"home" market for VTR was developing at 
a much faster clip than most people realized. 
He noted that dozens of realtors had 
adopted VTR's as a means of selling homes, 
instead of transporting prospects to various 
home sites. the realtor merely flips a switch 
anti the prospect can check out what's 

available on a TV screen- without leaving 
the realtor's office. The cartridge tapes 
show inside and outside views of the homes 
up for sale, along with views of adjacent 
homes. The realtors are enthusiastic about 
the VTR approach in that it saves a lot of 
time and travel. ..and gasoline. 

The bulk of today's consumer market is 
sales of equipment to an avant garde known 
as "video freaks ". This group uses the 
equipment for its own pleasures. It is also 
instrumental in developing some of the 
software - pornographic - that is being 
used on a commercial level. 

The latter is largely motel proprietors who 
operate videocassette or cartridge palyers 
through the TV sets of motel rooms. offer- 
ing raunchy program fare as an inducement 
or "special attraction'. beyond traditional 
services to the wayfarer. The motels are 
quite open about their special offerings: they 
run newspaper ads heralding them. A typi- 
cal headline is "Adult Movies! In the pri- 
vacy of your own motel room. X- Rated!" 

In fact. the pornographic aspect is re- 
garded by many observers as one of the 
most important "hooks" to attract "Mr. 
Jones" to VTR. and eventually create a 

consumer market of such magnitude that it 
will put the "home" hack into the early - 
days phrase "Home Video Tape Recorder." 

Another hook that is helping to create a 
home market for VTR is exposure to the 
concept. Scores of sales have been chalked 
up by video product retailers to people who 
have seen VTR used in schools or at their 
places of employment. These consumers 
see the value of VTR for their own use at 
home, as a multi -value instrument for learn- 
ing. pleasure. etc. R -E 

Accuracy like a VTVM... 
Convenience like a VOM... 
NEW BATTERY -OPERATED FET 
SOLID -STATE VOLT -OHMMETER 116 

Easy-to-build KIT 

$32.40 116K 

Factory-Wired &Tested 

$4490-116W 
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 -P AC 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 /a "W x 27 /0"D. 3 lbs. 
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Send FREE catalog of complete EMC line 
and name of nearest distributor. 

RE -6 
Name 

Address,, 

City 

State. 74) 

FIVE CHEMICALS. Blast -Ott dispenses dry air 
under pressure to remove dust and loose oxide 
deposits from delicate electronic and mechani- 
cal assemblies. Stik -E spray adhesive is used 
for permanent or temporary bond on almost 
any kind of material. Corona Dope is a high - 
voltage insulating spray that prevents arcing 

and corona. Slic -Spray is a silicone spray that 
stops squeaks, prevents rust, and lubricates; 
used where sticking is a problem. WE40, a lub- 
ricant and moisture displacer, cleans and frees 
rust from tools. locks, and other metal pro- 
ducts; corrects electrical shorts due to 
moisture.- Workman Electronic Products, Inc., 
Box 3828, Sarasota, Fla. 33578. 

Circle 40 (01 reader .service card 
2 -WAY RADIO, Messenger 130. Radiotelephone 
configuration features automatic control of 
built -in speaker function. With handset in the 
cradle position, the speaker is activated so in- 
coming calls can be heard. When operator lifts 
the handset, the speaker is automatically sil- 
enced to permit private handset listening. Op- 
tionally, the operator can continue to have the 
loud- speaker active by flipping a switch to the 
"speaker" position. 

Contains push -to -talk bar in the handle. 
Other controls provide full CB functions, in- 
cluding operation on all 23 channels plus PA 

(continued on page 9/) 

EMC 
ELECTRONIC MEASUREMENTS CORP. 

625 Broadway, New York, N.Y. 10012 

If you're a professional ... 
a $129.00 

telephone answering machine 
isn't the answer. 

Record -O -Fone units are quality engineered with the pro- 
fessional in mind and offer important features not found in 
other makes. Say a caller wants to leave a message that's 
more than 10 or 20 seconds long. No problem. With Record - 
O-Fone he can leave as long a message as necessary . . . 

and so can you. And if something comes up, or you're de- 
layed, Record -O -Fone lets you change the message you've 
left for callers without ever going back to the office! Try 
doing that with a $129 unit. You don't have to wait to get 
back to the office to collect your messages either. 

There are many more advantages to owning a Record -O- 
Fone for your office, such as never having to put up with 
annoyed or inefficient answering service operators, and the 
fact that Record -O -Fone is backed by the world's largest 
most experienced service organization. But the real ques- 
tion isn't whether or not you think Record -O -Fone is worth 
the investment ... it's whether or not you think your busi- 
ness is. 

For more information on the full line of Record -O -Fone 
units, fill out and return coupon. Record -O -Fone. It's the 
next best thing to being there. 

RECORD- O -FONE' 
DIVISION OF ELECTROSPACE RPORATION 

RECORD -O -FONE Dep't,RE,674 L 

1717 Paterson Plank Road 
North Bergen, New Jersey 07047 

Name 

Address Phone 

City State 

® 

Zip 



El NC COLOR FLYBACK 
I X.M. l RI- TI AC Fb11'Nl- $1 0.95 
Pant #A_204 I I -H 
ZENITH IC - TV COLOR SIGNAL $3 Nit 95 - 

PROCESSOR rt 42 I -4i .. 
70 COLORE YOKE $1 0.95 
For ä1i too nd Color CRT ., 
SONY UHF TUNER- TRANS- 
ISTOR TYPE exact replace 33 95 
ment, complete w knobs 

IT 4 - TV ALIGNMENT TOOLSm,ot u ,6, .1., 

m a 
s1 

-,,ont l 

,-I 4- TV ALIGNMENT TOOLS For C,dr 5 1 4 
LJ TV a' 

6 - TV COLOR ALIGNMENT TOOLS s2 19 
51,1 popular sc 

SARKES TARZIAN TUNER 

41mc 
Latest Compact 
Model good for 
all 41 me TV's. 

BRAND NEW- 

Best TUNER " SARKES TAR - 
ZIAN" ever made -last word for 
stability, definition & smoothness 
of operation. An opportunity -to 
improve and bring your TV Re- 
ceiver up- to-date. $795 

COMPLETE with Tubes 

DOLLAR POWER 
FREE $1 BUY WITH EVERY 10 YOU ORDER tOnlsláiBuvs 

CANADIANS: Ordering is easy - we do the paperwork - try a small order 

110° FLYBACK TRANSFORMER 

We scooped the Market 
Latest type - standard 
for all 110 TV's 
RCA's design of large 
Coil produces 18KV_ 
assuring adequate width 
Inclihematic Diagram 
application for any TV 

List price 913.90 

9 395 
Your price .. 

1Ot-0 off in lots of 3 

110 TV OEFLECTION YOKE for all 1495 
typo. TV's mal schemata. .. 

RCA 110 FLYBACKECIAL" 5 60,95 

plus 110 DEFLECTION YOKE U 
90 FLYBACK TRANSFORMER for all S2.9 
type TV', inel rchematic 
90 N DEFLECTION YOKE for all type 82.9 
TV's inel schematic 

70 FLYBACK TRANSFORMER for all typo $2 
TV's nil schematic 
70 N DEFLECTION YOKE for all typo. s2 
TV's inel schema' to L 
SHARP 110 FLYBACK a YOKE COMBI 
NATION an1.T -592 Good for most per- s 595 
table TV :J 

l90 19 

C Oto LOR YOKE 
CRT s 

al Rectangu -51 I 95 

O 

E 

WESTINGHOUSE FM TUNER 
0476 -V- 01500' ... Transis- 
tor 
WESTINGHOUSE FM TUNER 121iTs 81.95 

UHF TUNER -TRANSISTOR TYPE I .od s3 95 
in all TV sets 
STANDARD TUNER -TRANSISTOR (GUIDED s1 
GRID) 4 Channel d,.id circuit 
PHILCO TV TUNERS Midel 7ia39x$ -3 84 95 
t5OJ7 3HQs, 

WELLS GARDNER TUNER 
Rut 0'. \ 1 

2u- 1 ! Jl t 1' - 4.95 

$3.99 

211 \ I 'Inc, S 

WELLS GARDNER TV TUNER ,A1:3ci 57 95 
RIJO NHA6 illicit 
2 - ELECTROLYTIC CONDENSERS 

Al $1 10X1 mid 2_(1(1V, 1011 A MI NMI- I 

2 - ELECTROLYTIC CONDENSERS 
IU11 N11,1 \ 200 \.'0\l14 X 25V ..$1 
PHILCO UHF /VHF TUNER $9 95 
I rui.t,lot t,rd 

$9 
GE TV TUNER $5 95 
I 181\ 96 1... .(66K0 - 6H1 Rt J 
5 - AC LINE CORDS $ 

1 Approrcti fe 

MERCURY TUBE TESTER MODEL !ex s3 
9 

95 
('impact, latest model 
MIDLAND STEREO AMPLIFIER M,ah 336 50 
264r2, 12 Watt, solid state 

MIDLAND STEREO AMPLIFIER Modr1155 00 
;3:m3. LS Watt, Solid State 

FREE GIFT WITH EVERY ORDER - SHANNON MYLAR RECORDING TAPE 

WESTINGHOUSE ALL TRAN- 
SISTOR HOME /OFFICE 

MESSAGE CENTER 
Leaves messages for other for replay . . . Built in 
speaker /microphone for talk -into convenience ... Re- 
cords up to 3 minutes of messages . Illuminated 
signal shows tchen a message is waiting. Control 
adjusts playback volume without affecting recording 
volume Capstan Drive : 

BRAND NEW SOLD AS IF 
$7.95 

MARKET SCOOP COLUMN 
ZENITH COLOR DEMODULATOR CHIP 
l'A HT ''prag,re Fats TV,'-h1 33 95 
11 

UNIVERSAL TV ANTENNA h,i, S 2 )9 
mounting ,. "eon rod- 

71 COLOR CONVERGENCE ASSEMBLY s 2 49 
rsal type good for most s,t- 

COLOR-TV RECTIFIER in new 
1 

95 
color sets -6500 ki 3 for 2 COLOR-TV CRT SOCKETS Wand lead -. 51 
for all color TV's 
3 - RCA 110 CRT SOCKETS Wind Lad,. 1 
for all TV's 

r-1 70 COLOR TUBE 
BRIGHTNER . 

BRIGHTNER 
TUBE 

s395 

1495 

2 - COLORBURST QUARTZ -CRYSTAL 1 .9 .89 
For Meet Color TV sets ä.'S79.545 LC 1 

5 ASSTD GLOBAR VARISISTOR Popular n- 511 
plavments for most COLOR TV 

KLEPS "CLEVER" TEST PRODS 

-Third-hand" test Kolb,. read'. into out 
of wao lilt i t o - Insulated - rannol slip - 

aceonimodale, hure wire or banana 
plug no soldering 

PROF 10 - VERSATILE TEST 89 
PROBE 
KLEPS 10 . BOATHOOK CLAMP s 

1 
39 

4s /" long 
' 1 KLEPS 20 BOATHOOK CLAMP S 1 49 

7" long 
KLETONPS 

GUE 
36" 0 - FLEXIBLE FORKED Si 79 

lon 
KLEPS 40 FLEg XIBLE PC BOARD $2 59 

ECONOMY 
TERMINALS 

I Y KLEPS FOR 99 KEEPS 
LIGHT WORK 

ASTATIC PICKUP MODEL 700 89T to , 

tans tetT ceramic artridge LIST s2 9 

PRICE 9171r1 

15 - DIPPED MYLAR CAPACITORS in S1 
KiltV 
15,x7- DIPPED MYLAR CAPACITORS tact 81 
NM 

15 - DIPPED MYLAR CAPACITORS r osti S 1 

15 - DIPPED MYLAR CAPACITORS $ r--1 
114- --4031 \ 1 

15 - MOLDED TUBULAR CAPACITORS s1 
tai. .an V 

15 - DIPPED MYLER CONDENSERS rata S1 
.pat V 

10 - SPRAGUE "ORANGE DROP' CAPACI -S 1 TORS ms; J1rl Volt 
TACHOMETER 2 SQUARE PANEL 
METER 1 -VD'. full scale. as ohm coil 82 
resistann' n Not IL It M 

1 - CASSETTE TYPE DYNAMIC MI- 
CROPHONE with universal plug. '310 52 49 
( ih m, 
10 - SETS PHONO PLUGS B PIN JACKS Si 
RCA type 
8- PRINTED CIRCUIT IF TRANSFORMERS Si 
1 -tug. 4591 LC 
STEREO TONE ARMS Most ptpaiar t¡r 

$2 turn over cartridge 
4 -50' HANKS HOOK -UP WIRE it,Or1.1 s1 
color. 

100' -SPOOL SPEAKER WIRE - ....mi. 
sip. clear. Irtl use. $2 

10n - ASST. RADIO IS TV TUBES Fury S1 
Tube a gird number 
5 - AUDIO OUTPUT TRANSFORM 
for Trans Rad :. 
5 - I F COIL TRANSFORMERS t' I1 
Trun-laor Radice. 

6" UNIVERSAL SPEAKER 'I $ 1 29 
Et 

ALL AMERICAN TUBE KIT 012At,. $299 

128K5- 1214A9.1.5W4; 01T,í 

1 - GARRARD RECORD CHANGERs21 50 
Spinal liar 
UTAH "CELESTA" 3 -WAY CO -AXS 

1 
C 95 

SPEAKERS a rill in Mag -31 Watts U 
UTAH "CELESTA" 3-WAY CO AXs2495 
SPEAKERS l' .jn Mag Vi w'att- 
VU 1" PANEL METER 

2 - ELECTROLYTIC CONDENSERS 
ui MCI 'art \'. 40 Mfd (VFW' 

$1 29 

s 1 00 

3 - 225' 
31/." - 600' 
5" - 600' 
5" - 900' 
5" - 1200' 
5" - 1800' 
7" - 1200' 

7" - 1800' 
7" - 2400' 
7- - 3600' 

19 

.68 

72 

.90 

1.07 

1.59 

.87 

1.22 

1.89 

2.95 

CASSETTE C-60 .59 
CASSETTE C -90 1.19 
CASSETTE C- 120 1.97 

8 -Track - 64 Min 1.29 
B -Track - 80 Min 1.59 
8 -Track - Cleaner 1.49 

3" TAPE REEL 07 

31/4" TAPE REEL 09 

5" TAPE REEL 19 

7" TAPE REEL 24 

MATCHED PAIRS TRANS STÖRS NPN 8 
PNP í2N42:,' -..'- ,e' 1 12222- 2N29u7i f1 
Ca-h set 

KNOB SPECIAL 
100 - ASSORTED RADIO KNOBS All S 

standard type. $31 value 1 

50 - TV KNOBS - POPULAR TYPES Si 
Vl ostk Selnaor & Fine Tuning 
20 - VERTICAL LINEARITY KNOBS 
Lang shank Front mount a.- S1 
common t 

20 - VERTICAL LINEARITY KNOBS s,1 
Side mount Standard slut. 1 

25- KNURLED SHAFT KNOBS Hard to S1 
get hest aodwhos 
25 - CLOCK 6 RADIO KNOBS 'met 81 
popular 

ANY 6 KITS FOR S5 1 

TRANSISTOR RADIO ,, x,,,,,1, '1 50 
had. broker 

TAPE RECORDER - ,d types good, s/9 
bad. broken, 3 -, a+ 

IT 200- ASST 51 W RESISTORS Top Crasd. 
S1 Short Iaxid . E.z'illon. : 

75 - ASST WATT RESISTORS sand. S1 
chice ohmagrs, some In a 

100 - ASST '/t WAU RESISTORS dand. $1 
chetn' ohmage, rom. in F1' I 

70 - ASST 1 WATT RESISTORS stand. S1 
clove ohmage., some ,n 

35 - ASST 2 WATT RESISTORS stand. S1 
chao, ohmages, some in SI 

50 - PRECISION RESISTORS asst 
31 pnce fvi h. x'ì 

20 - ASSORTED WIREWOUND RESIS Si 
TORS, S. In. .xi aal. 
10 - ASSORTED SLIDE SWITCHES SI :iT s 

1 SII(T. Iil'l(T, oat 

25 - SYLVANIA HEAT SINKS For Trans, 
s 1 tors 

20 - ASSORTED TV COILS I F. VIDE, 31 
sound, radio, err 
1 - ELECTROLYTIC CONDENSERS Si 
3141 :ow, 11x1 110 MFl( 2A V 

1- 
FIt -4(5íV 

ELECTROLYTIC CONDENSERS Ion S1 
M 

MF'3 
- 
li -1:41 V 

ELECTROLYTIC CONDENSERS .r 3t3 1 

5- 9 VOLT MOTORS F-xorllent for h.'... S1 
t -t 6" PHILIPS "INVERTED CONE" 52 29 
SPEAKER Top quality Thmlme 

F-1 1 -6" x 9" HEAVY DUTY 10 02 S3 95 
SPEAKER reramt.. Tope 4 l ihm 
10-ASSORTED 

;l0, 
1e0e 0E CRYSTALS INa4 s 1 

6- TOP BRAND SILICON RECTIFIERS 
i s 1 1m1, Imi 11V 

5 - PNP TRANSISTOR general purls- I 
Ti tif, 1 
5 - NPN TRANSISTORS g,mr'.d film -, s 

1 Tlo: rase 

50 - ASSORTED TRANSISTORS hog f i, 
I 1 tor). se,.q, roll a -- 

TV TWIN LEAD IN :OH ohm :art' ß7 liti s 

1 VI `at, .-ii 

12- MINIATURE ELECTROLYTIC CONOENS s 
11 

ERS For Transistor & miniature 
d" SPEAKER - ROUND 

S I /hui Iugc nieenri . 

WEN SOLDER GUNS Model 225K. 58.50 Model 288 s7 50 
Model 250 59.95Model 100K s5 95 

8 ELEMENT 
oCOLOR isTOG TENNA Rig sht Jr Lt OU 

ß1I 
D 

95 
OR AN SJ 95 

4 POLARIZED CHEATER CORDS 

51 

$1 

ARISTO WIRELESS INTERCOM w:, 
L1 

I 15 % 

4- ELECTROLYTIC 
:, :almfd ran 

CONDENSERS II 

TEST EQUIPMENT SPECIAL DISCOUNT PRICES 

s 
`YIWMYe1 

SIN(:OR( 

200 - ASSORTED HEX NUTS J fa;. 4 41t. S1 

250 - ASST SOLDERING LUGS (r -os typo. 11 
and silos 
250 -ASST. WOOD SCREWS finest pope. S1 
lar selection I 

250 - ASST SELF TAPPING SCREWS S 

100 - ASST. 6:32 SCREWS and 100$1 
6132 HEX NUTS .......... ... 

loo_ ASST. 8 32 SCREWS and 100 $1 
8 32 HEX NUTS 
100 - ASST. 2 56 SCREWS and 100 $ 

2156 HEX NUTS 1 
loo_ ASST. 4/40 SCREWS and 100$ 
4/40 HEX NUTS .......... ... 1 
100 - ASST. 5/40 SCREWS and 100$ 
5/40 HEX NUTS 
r0 - ASSORTED RIVETS most useful se-S1 

eri stze 
300 ASSORTED WASHERS most oseful se- .1 
ired sizes 

100 - ASST RUBBER BUMPERS 
net Iottoms uthrr own 

s1 

100 -ASSORTED RUBBER GROMMETS 
t 

$ 

1 
2- SPRAGUE ELEC CONDENSERS an At 4 - S 1 
Mfd. 475 V 

2 - ELECTROLYTIC CONDENSERS J11:8"4 
51 mfd :lOtit 

I-I &TRACK TAPE PLAYBACK DECKS 7 50 
LJ Compact design ht- an), here 

3- ELECTROLYTIC CONDENSERS u31 m61 S 

liA( V, 50 mfd 75 V 

32' - TEST PROD WIRE DELUXE QUALITY. S1 
reel & black 
SOLID STATE UHF CONVERTOR Chan Si 7 95 
nels 144)(, easy to install 
VARCO STEREO CARTRIDGE CN -72 S2 95 
With mounting bracket, tiff/river needlo 
ELECTROLYTIC CONDENSER $ 

1 sot )1f.1 7x,í 
CO -AX CABLE RG59U grey or 
black 250' -$9 100' 
-$3.69 50'- 
15 - MINIATURE 456KC IF TRANS S1 
FORMERS It' ,, X '1' good , al.. 

TUBES 
RCA 

r1 
s 1 

ELECTROLYTIC CONDENSERS 5 

1 
00 

I set Jxt \1 f,1 _art\' 
2 - ELECTROLYTIC CONDENSERS 1'411.1 
mfd a5\" 
I - 5" SPEAKER Kith 

52 

former 
12" UNIVERSAL SPEAKER Top woo:. s /E 89 

large Magnet Y 
71 TO" PHILCO SPEAKER Top Quality s2 99 

(.arge Magnet 

ro- s1 39 

8" UNIVERSAL SPEAKER - Law. '2" Magm.r Spool Huy 
4" UNIVERSAL TWEETER 1 oz , 

s 

1 
29 

Magnet 
UNIVERSAL 4" PM SPEAKER s 1 
Top Quality. 
2' /i' x 4" SPEAKER Special Huy Io6U 9 e E. 

4" X 6" "GUAM" 16 OHM SPEAKER 
Large magnet - Special BUT ilo for S 1 79 
SIShn 

RONETTE STEREO CARTRIDGE latest dual 52 
.apphtrr Rt peser type 
STEREO HEADPHONES Ht -Ft (uaidy $5 95 

Complete with Stereo plug 

l' 
ri 10 - STANDARD TRANSISTORS NON & 

11 NI' 2.N404, 2\414, etc 
UTAH 8" - HEAVY DUTY 10 OZ s3 95 
SPEAKER Ceramc Type s Ohm 
15 - ASSORTED IC'S $ 

1 I ltl eApe11Il1,11c1', 
IC4 AND IC5 INTEGRATED CIRCUIT 
l ed to ~sort 1 fisher- $ 1Ea 
Ploneei etc 
2 - TRANSISTORS - RCA EQUIVALENT 
1 our choies'- S10106- Sktl118- 

1 11,:11'- 0- Sk1(12I- Sk1112J ... 
2 - TRANSISTORS _ HEP EQUIVALENT 
1 oar chalice - 11 I- P -- 1- <0 . :1 -;J. $ 1 
22J0.2J3 -2 -11- 7119- -Ii --I N. 
COLOR POWER TRANSFORMER 
-C,eaid (or nln,l 

i 
.cl. :444 150 ßC95 

I toi SV is V 
FUSE 11 CONTINUITY CHECKER al 

47425 !Tests fusses, heater. ,a e S 1 98 
Etc t 

IMMEDIATE DELIVERY . . . Scientifr, light packing for safe delivery at minimum cost. Minimum Order $5.00 

HANDY WAY TO ORDER . . . Send check or money order, add extra for slipping. Lists of new offers will be returned in your order. 

Please specify refund on shipping overpayment desired: CHECK POSTAGE STAMPS MERCHANDISE (our choice) with advantage to customer 

BROOKS RADIO & TV CORP., 487 Columbus Ave., New York, N. Y. 10024 212874 5600 
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BE CHOOSEY. 
YOU CAN AFFORD TO WITH EICO 

The more you know about electronics, the more you'll ap- 
preciate 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. If you 
prefer, you can "Build -it- Yourself" and save up to 50% with 
our famous electronic kits. 

For latest EICO Catalog on Test Instruments, Automo- 
tive and Hobby Electronics, Burglar -Fire Alarm Systems and 
name of nearest EICO distributor, check reader service card 
or send 50¢ for fast first class mail service. 

Over 3 million Eico 
instruments in use 

since 1945. 

283 Malta Street, Brooklyn, N.V. 

Circle 70 on reader service card 

You'll find the right product at 
the right price in the Lenk 
line - made by long -time 
specialists in soldering 
equipment. 

PENCIL 
TYPE 
IRONS 
Lightweight, 
cool handles, 
screw -in 
tips. 

CORDLESS 
Battery powered. Built -in light. Fits easily into 

a tool box. Can be used while re- charging. Over 
700 °F tip termperature. Heats almost instantly. 

Very light - very useful! 

An instant type gun at low, 
low cost. Lightweight - no 
heavy transformer. Fast heat- 
ing. Thermostatic action. Long, 
thin reach. Needs no stand, rests 
with tip upright. Interchangeable tiplet. 

AND OTHERS - 
ALL MADE IN THE U.S.A. BY SKILLED CRAFTSMEN 
See the Lenk line where quality soldering tools are sold 

WALL -LENK MFG. CO 
WORLDS LARGEST MANUFACTURER OF SOLDERING IRONS 

KINSTON. N. C. 28501 

Circle 81 on reader serricc curd 

, 

..a... .*,t. 

E &L SK -20 SOCKET 
TEST NEW CIRCUIT IDEAS, I.C.'S, DISCRETE 

COMPONENTS WITH NO SOLDERING! 
Just insert components directly into the Socket. 
Make all of your interconnections with common 
22 gage solid wire and you've got your design 
complete in minutes. Plug in 1/4 watt resistors, 
ceramic capacitors, diodes, I.C.'s, 
transistors and more, and your cir- 
cuit is built! Handles wide range 
of wire leads from .015" to .032 ". . . 
Money back if not completely 
satisfied. Send check or M.O. today. 
Add 50¢ for postage and handling. 
PLUS ... ask for New Free Catalog. 

CIRCUIT DESIGNS, INC. 
P.O. BOX 24, SHELTON, CONN. 06484 
Exclusive mail order dist. for E &L Instruments. 

WHILE THEY LAST!! 

88 014 SECURITY 
MHz. EQUIPMENT 

SECURITY TRANSMITTER: 
Crystal controlled, tone modulated, R.F. device 
which contains: crystal, audio +R.F. transistors, reed 
switch, audio +R.F. coils, etc. 
$1.25 each 10/$8.50 
2/$2.00 8 oz. Shp. Wt. 100 /$80.00 

SUPER HET. CONTROL, RECEIVER: 
Crystal controlled, with re- transmitter. Contains 
timing circuits, electronic siren, 12 volt power supply 
with relay output. Operates on 110 VAC or 12 VDC. 

2/$7.50 
$5.00 each 4 Ib. Ship. Wt. 100/$300.00 

REMOTE RECEIVER: 
Crystal controlled receiver includes timing circuit, 
power supply with relay output. Operates on 110 
VAC or 12 VDC. 

$3.50 each 4 lb. Shp. Wt. 
2/$5.00 

100/$200.00 

ALL EQUIPMENT SOLD AS IS. 
Include sufficient postage; excess will be refunded. 
NO CASH OR C.O.D., please. California residents add 
sales tax. 

R. A. G. S. 

666 WILLOW STREET 
SAN JOSE, CALIFORNIA 95125 

á 
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NEW PRODUCTS 

(cnnümeed.¡rom pc,c SS) 

capability. Solid -state circuitry also features au- 
tomatic gain control (agc) and noise limiting 
(anl) on receive, plus electronic speech com- 
pression on transmit. $199.95 -complete with 

mounting bracket for under -dash or transmis- 
sion hump mounting -E.F. Johnson Company, 
Dept. 72 -19, Waseca, Minn. 56093. 

Circle 41 on reader service card 

verythinq you wanted to 

know about CD Ignition 

Systems but didn't know 

whom to ask. 

Send for FREE Tiger booklet 
(20 pages) which answers all 
your questions. 

Name 

Address 

City_ 

State_. Zip_ 

CLIP OUT THIS Al) AND SEND TO 

TRI -STAR CORP. 
P. O. Box 1727 Dept. H 
Grand Junction, Colo. 81501 
Circle 73 on reader service card 
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Cancer's 
seven 

warning 
signals 

Change in bowel or 
bladder habits. 

2. 
A sore that does not heal. 

3. 
Unusual bleeding 

or discharge. 

4. 
Thickening or lump 

m breast or elsewhere. 

5. 
Indigestion or 

difficulty in swallowing. 

6. 
Obvious change in 

wart or mole 

7. 
Nagging cough 

or hoarseness 

U you have 

a wanting signal. 
see your doctor 

Amv;o., (loner Society 

J 

IS 

YOUR 

BLOOD 

PRESSURE 

HIGH? 
Only yo, a 

control nigh 
blood posses 
Protect yourself 

2 ways. 

Get regular 
medical 
checkups. and 
s pporl 
your Heart 
Association's 

hl 

against this 
reading cause of 
'earl snacks 
and strokes. 

GIVE.. 
so more will live ' - 
HEART FUND 

7 

If You Work In Electronics: 

GRANTHAM OFFERS YOU 

College - level Training 
and a college degree. 

Electronic Circuit Design, 
Engineering Analysis (includ- 
ing mathematics thru calculus), 
Classical and Solid -State 
Physics, Engineering Design, 
etc., etc., are all part of 
the Grantham home -study de- 
gree program in Electronics 
Engineering. 

PUT PROFESSIONAL 
RECOGNITION IN 
YOUR CAREER. 

By adding college - 
level home training 
and a college degree 
to your experience, 
you can move up to 
greater opportuni- 
ties in electronics. 

Grantham offers the 
A. S. E.T. degree by corre- 
spondence. After earn- 
ing this degree, you may 
continue with additional 
correspondence plus a 3 -day 
residential seminar and certain transfer credits. to 
earn the B. S. E.T. degree. Then, the B. S. E.. E. is 
available through further study. 

GRANTHAM SCHOOL OF ENGINEERING 
2000 Stoner Ave., Los Angeles ('A 9302.s 

Telephone (213) 477 -190/ 

Worldwide Career Training thru Home Study 
Mail the coupon below for free bulletin. 

r 
Grantham School of Engineering RE 6-74 

2000 Stoner Ave., Los Angeles, CA 90025 

I have been in electronics for years. Please 
mail me your free bulletin which gives details con- 
cerning your electronics degree programs. 

Name Age 

Address 

City _ - State -Zip 
Circle 74 on reader service care/ 
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new literature 
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 over. 

SAMS BOOK CATALOG, 90 pages. Features 
books on amateur radio; appliances, motors, 
power mechanics; audio and hi -fi; basic and 
hobbyist; CB and communications; circuits and 
components; data processing; electricity and 
electronics; instrumentation; mathematics; 
radio and television; reference; semiconduc- 
tors and tubes; servicing; space technology; 
test equipment. Contains a section on Audel 
books as well as alphabetical index, numerical 

F159 

TUBE 
BONANZA! 
20 
assorted tubes for $1.00 
Untested (some will be 

good, some bad). 

TAKE A CHANCE FOR 

$1.00 

SLIDE 
SWITCHES 

12 for $100 
All types, SPDT, DP DT. etc. F106 

TRANSISTOR 
REPAIR KIT 

Includes resist, condensers, trans- 
istors, transformers and various & 
sundry parts used to repair transitar 
radios, walkie -talkies. tape recorders. 
etc. F107 -Ilar 

PRECISION 
RESISTORS 

All 1%, 1/2 watts & 1 

watts. From low to for 
high ohmages 

F113 $1 00 

60 

DUAL 

POTENTIOMETERS 

25 for $1.00 
Assorted ohmages. Originally for 
Hi -Fi, Stereo and TV. 

F123 

TIE LUGS 

50 for $1.00 
From 2 lugs up 

F143 

MISCELLANEOUS 
MINIATURE 
TUNING 
METERS. 

2 for $1.00 
F190 

MONEY BACK GUARANTEE 
Terms: Minimum order $4.00. In- 
clude postage. Either full payment 
with order or 20 deposit, bal- 
ance C.O.D. 

FREE CATALOG 

BARGAIN 

°BONANZA 

EDLIE 
HIGHEST QUALIT Y 

ONLY NEW 
PRODUCTS 

EXCELLENT MIXTURE 

F188 GIANT PACK OF 

ASSORTED TRANSISTORS 

Silicon Planar 
Untested, NPN & PNP 

Power, Audio, RF 

100 for $1.98 

LED's in working 
condition 3 green or 3 yellow 
3 for $1.00 F101 
10 LED's asst. in working 
conditions $1.00 F102 
7 segment $1.25 each 
readouts F103 

VOLUME CONTROLS 
20 for $1.00 

Wire wounds & carbons, up to 1 

meg, some with switches. 
F126 

10 SHIELDED WIRE 
ASSEMBLIES for $1.00 

With RCA molded plug at one end 
& tinned wire at the other. 

F145 

WRITE FOR 

FREE VALUE PACKED 

CATALOG 

BONUS 
FREE CAPACITOR KIT 

With Every $5 Purchase 

DISC CAPACITORS 

60 for $lob 
Assorted capacitances from .0001 to .1. 
Different voltages, mostly 600 volts 
N.P.O. N750. F140 

tott=110 
MINIATURE TRANSISTOR 

ELECTROLYTES 

13 for $1°° 
Some axial leads, some vertical mount, 
mixed capacitances and mixed capaci- 
tances and mixed voltages. F121 

MINIATURE 

POTS 
gg 

12 for g1" 
Used in transistor and miniature 
applications. F141 

Acquired from U.S. 
Defense depots or re- 
moved from equip- 
ment (new and used). . 
These are laboratory 
tested and guaran- 
teed for one full year. 
Most are of such 
standard makers as 
RCA, GE, etc. 

RADIO & TV Receiving 
Any 3 for $1.19 

1L4, 155, 
3CB6, 3DG4. 3EH7. 3EJ7, 
3KT6, 3S4, 3,14, 4BC5, 
4BN6, 4BU8, 5CZ5. 5J6. 
5T8. 5U4, 6AC7, 6A84. 6AF4. 
6AG5. 6AJ8. 6AK5, 6AK6. 
6AL5, 6A,15, 6AU6, 6AX4. 
68A6, 6BA11. 
6BL8, 6BN4, 
6B.16, 6BS3. 6BU8. 6B W4, 
68Z6, 6C86. 6CD6, 6CF6. 
6CG7, 6CG8, 6CM3. 
6C.14, 6DA4. 6DE4. 6DG6, 
601(6. 6DN7. 6DT6. 60W4. 
6EA7. 6EH5, 6EH8. 6FD7, 
6FM7, 6F17, 6GF7. 6GH8. 6GK6. 
6GL7, 6GM6, 6GN8, 6GU7. 
6GV5. 6HE5. 6HJ7. 6HJ8. 
6HS8, 6J6. 6JN6, 6JW8. 
6K7. 6K11, 6KY8. 
6LF8. 6LY8. 6SA7. 6S H7. 
6SN7. 6SV7, 678. 6710. 
6V4, 6W4, 6X4, 7GS7. 
8CM7, 8CN7, 8E68. 8SN7. 
12AD6. 12AE7, 12AU7. 
12AT7, 12AU6, 12AV5. 
12AX4. 12BA6. 12BE6. 
12BH7, 12BY7, 12C8, 
12CN5, 12DS7. 12R5. 
12SC7, 125N7. 
18FW6, 19T8. 2.EZ7, 22B W3, 
35Y4. 36AM3, 5085. 

CARBON RESISTORS 
175 for $1.00 

Most with cut leads (long 
enough for soldering), 
some pre- formed. Most 
all 5% or 10%. F175 

92 

EDLIE ELECTRONICS, INC. 2700 -F HEMPSTEAD TPKE., LEVITTOWN, N.Y. 11756 

Circle 75 on reader service card 

index, and author index.- Howard W. Sams & 
Co., Inc., 4300 West 62nd Street, Indianapolis, 
Ind. 46206. 

Circle 42 on reader service card 
PROFESSIONAL SECURITY SYSTEMS. 
32 -page catalog list 17 professional security 
systems. Also includes sales demonstration 
case, power supplies, replacement batteries, 
test equipment, tools for proper installations, 
bells, horns and sirens, sensors, wire & wiring 
tools, foiling accessories, wireless accessories, 
heat and smoke sensing accessories, direct 
connection to police station in addition to or 
instead of standard bell alarm, automatic 
emergency telephone dialer, control locks & 
remote control stations, and special situation 
chart. Many color illustrations. -PLC Elec- 
tronics, Inc., 3950 Crescent Street, Long Island 
City, N.Y. 11101 

Circle 43 on reader service card 
TECHNICAL BOOKS. 36 -page catalog de- 
scribes over 300 current and forthcoming 
books, plus 14 electronic book/kits. Includes 
books on: advertising; appliance repair; audio, 
hi -fi, stereo; automotive & engine technology; 
basic electronics technology; broadcasting; 
CATV & MATV; communications -amateur 
radio; communications & CB radio; computer 
programming & technology; electric motors; 
engineering & reference: FCC license study 
guides; general electronic servicing; hobby & 
experiment; many others. -Tab Books, Mon- 
terey & Pinola Sts., Blue Ridge Summit, Pa. 
17214. 

Circle 44 on reader service card 

COMPONENT 
LEAD 
BENDER 

Eliminates trial and error lead bending. 

Fast, exact, thumbwheel adjusted spacing 
between bends. 

"Breezes" through special units and 
short production runs. 

Increases production 50 %. Pays for it- 
self within a week. 

Ask for MODEL N -300 for 1/4 watt and 

larger components; MODEL N -400 for 
micro -components. 

Immediate delivery from ... 
HARWIL COMPANY 

903 Colorado Avenue, Santa Monica 

L. California 90401 phone: 213 / 394 -4710) 

Circle 76 on reader .service card 



market 
center 

CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or ser- 

vices) $1.15 per word .. minimum 10 words. 
NONCOMMERCIAL RATE (for individuals who want to buy or sell personal items) 70c 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. Misleading or objectionable ads not 
accepted. 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. 

PLANS & KITS 
ELECTRONIC organ kits, keyboards and many 
components. Independent and divider tone 
generators All diode keying. IC circuitry. Sup- 
plement your Artisan Organ. 35c for catalog. 
DEVTRONIX ORGAN PRODUCTS, Dept. B, 5872 
Amapola Dr., San Jose, Calif. 95129 

FREE catalog. Most unusual electronic kits 
available. Music accessories, surf, wind synthe- 
sizers, wind chimes, many others. PAIA 
Electronics, Box B14359, Oklahoma City, OK 
73114. 
CONVERT any television to sensitive, big - 
screen oscilloscope. Only minor changes re- 
quired. No electronic experience necessary. Il- 
lustrated plans $2.00.SANDERS, Dept. A -25, 
Box 92102, Houston, Tex. 77010 

CONVERT TV to 6 -ft wide screen! B &W /Color. 
Do- it- yourself - easy! Kit, instructions, lens, 
$12.95 ppd. Free illustrated details. 
MACROCOMA, Box -FEE. Washington Cross- 
ing, Pa. 18977 - 

WANTED 
QUICK cash for electronic equipment, compo- 
nents, unused tubes. Send list now! BARRY, 512 
Broadway. New York, N.Y. 10012. 212 WAlker 
5-7000 

TUBES 
RECEIVING & industrial tubes, transistors. All 
brands -biggest discounts. Technicians, hob- 
byists, experimenters- request free giant 
catalog and save! ZALYTRON, 469 Jericho 
Turnpike, Mineola. N.Y. 11501 

31/2 DIGIT LIQUID CRYSTAL DISPLAY 
This is the Liquid Crystal Display specified . in the Jan. POPULAR ELECTRONICS `, article, r' Build This Digital Wrist Watch". 

- Comes complete with socket, and data, 

Actual size. plus reprint of above article, 
STOCK NO:F5192 $19.75 

11' 

I 
L1aPe E 

Rewind, Speed (3% -7Y:), 
&Play. 15 %"x14'/,''. Wt. 
STOCK NO.F51E0 (with 

TAPE TRANSPORT 
KLH MODEL 40 

We have a limited number 
, of current KLH model 40 

tape transport mechanisms. 
Unit has 3 tape heads, 3 
motors,tape counter, walnut 
cabinet. NO ELECTRONICS. 

'HMI We offer this $699.00 unit 
for about 1/10th of its nor - 
mal price, since it is complete 
except for the electronics. Gives 

° you an opportunity to use or 
build your own, with a quality 
deck. Ideal for custom install- 
ations. Controls include Auto 

Search,Pause,Fast Forward,Reverse, Stop, 
35 lbs. 

manual) $79.50 

NE555 I C TIMER 
STOCK NO.F3108 with data $1.25 ea. 6/6.00 

DIGIVAC 7 SEGMENT FLUORSCENT READOUT 

Tung -Sol DT1704 B, 9 pin, electricaly similar to G.E. V4075 
Blue -green color. We supply 9 pin socket. 1.2 volts Fil., 25 
to 50 volts anode. Makes all digits and 14 letters. 
STOCK NO.J 5140, with data. $2.65 ea. 2/5.00, 6/14.00 

L 
111.04 Y! 

MINIMUM ORDER $5.00. Include postage, excess refunded. New 
edition of our catalog now available. 

DELTA YNELECTRONICS CO. 
MASSACHUSETTS 01903 

Phone (617) 388.4705 

Circle 11.5 an reader service card 

For 

faster 
service 

USE 

ZIP 

CODE 

on 

all 

mail 

liiiKe 
DIGI -KEY CORPORATION 

Quality Electronic 
Components 

MINIATURE ALUMINUM ELECTROLYTIC CAPACITORS 

Irren . mete. : MC IS le6rw,re: .10 Sa fer =my No, 7 eN..10 e7S\ ter 4.1 eN er 6u 

Yet. 1 Ipe1' IAC340 

1 afd/5oV 14c 125 llc 
2.2 ufd/50 V 140 12c llc 
3.3 ufd/35V 140 12c l lc 

4.7 ufd/35 V 14c 12c Ilc 
10 ufd/16 V 13c lOc 9c 

10 ufd/25 V 14c 110 10c 

n ufd/16 V I4c 110 10c 

22 ufd/25 V 15c 13c 12c 

33 ufd/16 V 15c 12c 110 

33 ufd/25 V 17c 13c 12c 

47 wd716 V 17c 144 13c 

47 ufdi25 V 19c 150 14c 

Yet. 1 1041' III]N' 
100 ufd116 V 19c I 140 

100 ufd/25V 24c 184 17c 

220 ufd/16 V 24 180 17c 

220 ufd/25 V 35c 25c 240 

330 ufdn6 V 35c 25c 240 

330 ufd/25 V 440 35c 320 

470 ufd116 V 37c 30c 27c 

470 ufd/25 V 49c 39c 3k 
1000 ofd/16 V 49c 39c 3k 
1000 ofd/25 V 750 60c 5k 
2200 uld/16 V 750 60c 5k 

'10 pcs per copocitonce value 

'/a 8 '/ WATT CARBON COMP. RESISTORS 

5 each of the 85 stondard 101 values (2.2 -221A) ' -, W Resistors (425 pas) 

Sorted by value 512 /set 2.4 are S71 /set 5-9 ore 510 /set. 

5 eoch of the 70 standard 10k values (10.5.6M) ''e W Resistors (350 pcs) 

Sorted by value 512 /sat 2-4 are S11 /set 5-9 ore SIO /set. 

DIGITAL TTL 

74005 32c 74465 S130 

74015 320 74475 51.30 

74025 32c 74485 51.35 

74035 320 745091 32c 

74045 3k 74515 32c 

74055 3k 74535 32c 

74065 520 745414 32c 

74075 52c 74595 32c 

74085 36c 74605 32c 

74095 360 74705 36c 

741011 32c 74725 40c 

74115 320 74735......,..,..52c 
74135 630 74745 52c 

74165 50c 74755 840 

74175 SOT 74766......, ....60c 
74189 3k 748091 74, 

74205 32c 74829 ........_. 51.02 

74235 75c 74835 51.58 

74265 36c 74869 60c 

74305 32c 74895 54.50 

74378 Slc 74905 85c 

74385 51c 74918 51.37 

74405. 32c 74921.. ... ... 855 

74415 S1.45 74935...... ..... 85c 

7445N ... 51 62 74955 Si 20 

Discounts offered in quantities 

of 100 pes TT) in mixed lots. 

74965 SI .20 

741075 55c 

741215.. ... ....70c 
741229.. ..... ..720 

741235 ...51.11 
741411 .f1.61 

741505 f1.56 

741515 S1.20 

7415311 SI 58 

741545 .... 52.25 

741555 . _.. ..S1.40 

741561 . S1.17 

741575 51.56 

70586 51.56 

741605 51.95 

741619 51.95 

741625 51.95 

741639 S7,95 

741645 51.95 

7416591 ......... 52.48 

741665 52.03 

741805 51.20 

741815 ...... .. $3.38 

7418291 S1.17 

741935 _ . . _ . . 51 80 

741985 . . 5278 

14199N 52.78 

LINEAR INTEGRATED CIRCUITS ofife 
NE555V MiniDIP . 51.00 7230 DIP .. -.. . 51.15 

NE565A DIP .. $3.57 741C Min,DIP. 600 

60567V MiniD1P 53.57 747C DIP I1.10 

65558V MiniDIP... 95c 748C MiniDIP. .. ....... 600 

709C MiniDIP 44c Quantity Discounts 

AMP SILICON RECTIFIERS 

154001 .. .. .. 50 PIV I0151.00 . . 10015 7.00 . 

I54002 . 100 PIV . . 9i51.00 .. 100/S 8.00 

164003 200 PIV .. . 8.51 00 . . 1001110.00 . 

04004 ... ... .. - 400PIV . 7á1.00...100/511.00. 
014005 .. . 600 PIV .. 7.51.00 .. 100/512.00 

154006 800 PIV . . 6á1.00 . 100'513.00 . 

1114007 10ID0 Plv s 11 no 100.514 OC 

MOLEX IC SOCKET PINS 

1000,3 60.00 

I1700,5 70.00 

1000 5 8500 

1000.S 95.00 

1000m05.00 

1000 5115.00 

1000,5120 00 

10051 00 20041 80 50054 20 

700155.80 1000138 20 1000 S750 

DISPLAY DEVICES 

5 Volt 7 Segment Tube. 53 75 

Display Kit (Tube +7447 +7475 +74901 5615 

3151 50 

1 Segment LED IMAN -1 Typet S3 SO 

Display Kit (LED-07447 +7475 +7490 +Resistors) 56.50 31518 00 

7 Segment LED IMAM Typal 53.50 

Display Kit (LED +7448+7475 57490 + Resistors) . 56.50 7151800 

Also avoilable ore Transistors. IC Sockets. Slide 

Switches. Reed Relays. Neat Sinks and more! 

Send for FREE CATALOG or Moil Readers Service Cord '- 
C.O.D. ORDERS ACCEPTED FOR SAME DAY SHIPAINT 

CALL 218 481.6674 -s 
-rte, 

Orders less Then SII on Add Rr -- Others Postpaid 

DIGI-KEY 
Box 126 Thief River Falls. MN 56701 

Circle 82 on receder .Service card 
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FOR SALE 
LOGIC probes from $9.95. Free catalog. 
ELECTRO INDUSTRIES, 4201 Irving Park, 
Chicago, III. 60641 

BURGLAR alarm, impenetrable, plans $3.00. 
LECTRON, 4844 Cumberland Ave., Montreal, 
Quebec, Canada. 
NAME brand digital test equipment, discount 
prices. Free catalog and price list. SALEN 
ELECTRONICS, Box 82, Skokie, III. 60076 
NE555V: $1.10, 8038 waveform generator: 
$6.95, 1103 (1024 BIT RAM): $4.50, DG200BA 
analog switch: $3.25, 2N6084 (RF): $10.50, 
74181 ALU: $3.75; catalog: 10c. ELECTRONIC 
DISCOUNT SALES, 138 N. 81st St., Mesa, 
Arizona., 85207 
TWENTY disc, or 10 bar magnets. $1.00. 
MAGNETS, Box 192 -E. Randallstown, Md. 
21133 

JAPANESE new products monthly! $1.00. Re- 
fundable. DEERE, Box 9308, North Hollywood, 
Calif. 91609. 
MANUALS for Govt. surplus radios, test sets, 
scopes. List 50c (coin). BOOKS, 7218 Roanne 
Drive, Washington, D. C. 20021 

PRACTICAL applications of digital IC's. 100's of 
tips, circuits, projects, on TTL. 443 pp. $19.95. 
Money back guarantee. G.E.A, P.O. Box 285, 
Northfield, Ohio 44067. 

1/2-WATT resistors all values 2 cents, minimum 
$2.00. LECTRONIX, Box 1067, Southgate, Mich. 
48195 
FREE catalog. IC's, PUT's, transducers, ther- 
mocouples, LED's, transistors, circuit boards, 
parts. CHANEY'S, Box 15431. Lakewood, Colo. 
80215 
PRINTED circuits - fastest service; 75c plus 
25c / sq. in., lc /hole. CALTEC, 915 King 
Georges, Sherbrooke, Quebec 
LOW noise resistors - 1 /4W, 5 %. carbon film 
from 10 to 3.3M ohms for 3.5c each. Fifty of one 
value for $1.25. Specifications upon request. 
75c postage and handling charge. Deduct 10% 
on orders over $50.00. COMPONENTS 
CENTER -RE, Box 134, New York, N.Y. 10038. 

FREE catalog lists resistors, tubes, transistors, 
rectifiers, condensers, tools, tuners, etc. etc. 
HYTRON HUDSON, Dept. RE 2818 Kennedy 
Blvd., Union City, N.J. 07087. 
ELECTRONIC test instrument catalog - 160 il- 
lustrated pages list over 5000 new, used and 
reconditioned test instruments - 600 manufac- 
turers. Send $2.50 refundable with first pur- 
chase. TUCKER ELECTRONICS, P.O.B. 1050R, 
Garland, Texas 75040 
GIANT 126 page Canadian surplus catalog. 
$1.00. ETCO ELECTRONICS, Dept. RE, Box 
741, Montreal, Canada. 
DIGITAL electronics! Complete schematics, 
parts lists, theories -Discrete component digi- 
tal clock, $3.00. Increase technical compe- 
tence, hobby skills -Complete course in Digital 
Electronics is highly effective, $10.00. Free 
literature. DYNASIGN, Box 60R2, Wayland, 
Mass. 01778 
WHOLESALE, scanners, CB /SSB /AM, crystals, 
directories. Catalog 25c. G- ENTERPRISES, Box 
451R, Clearfield, Utah 84015. 
RADIO & TV tubes 36c each. One year guaran- 
teed. Plus many unusual electronic bargains. 
Free catalog. CORNELL, 4217 -E University, San 
Diego, Calif. 92105 
SURPRISE! Get the most unusual numerical 
readout project plans catalog: Free!! GBS, Box 
100BB, Greenbank, W. Va.; 24944 
SEMICONDUCTOR and parts catalog. J. & J. 
ELECTRONICS, Box 1437. Winnipeg, Man- 
itoba, Canada 

DIGITAL clocks close out sale four digit L.E.D. 
readout wired case $34.75 each. ASTRO LABS, 
Box 524, Mesa, Arizona 
KIT of seventy new, marked, long lead, 50V 
ceramic disc capacitors. 10 each .001 MF. 
.002MF, .005MF. .01MF, .02MF, .05MF, .1MF. 
Only $4.98 postpaid. THE ELECTRIC FARM, 
RFD 1, Anna, III. 62906. 

BUSINESS OPPORTUNITIES 
TV sales and service. Excellent business, loca- 
tion, lease. Reason, illness. Complete 
$25.000.00 P.O. Box 1673, Naples. Fla. 33940 

pREßOgy GREGORY ELECTRONICS 
Reconditioned & Used 

FM 2 -WAY RADIO SAVINGS 
Send for New Catalog 

Partial Listing from our 
new '74 catalog . . 

General Electric 
Telephone 
Control Heads, 
with handsets, 
less brackets, 
as is, 

$48.00 

General Electric - New! 152 -174 MHz. 
4 freq. transmit 
and receive deck 
for simultaneous 
duplex mobile 
telephone service 
$25.00 

General Electric 
Mastr M.T.S. 

Telephone 
selector board 

$78.00 

GREGORY ELECTRONICS CORP. 
251 Rt. 46, Saddle Brook, N. J. 07662 

Phone: (201) 489 -9000 
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NEW! Complete! Hong Kong Manufacturer/ 
supplier /drop- shippers lists $20 appd. 
Commercial Communication Centre, G.P.O. 
Box 13724, Hong Kong. 
START small, highly profitable electronic pro- 
duction in your basement. Investment, knowl- 
edge unnecessary. Postcard brings facts. 
BARTA -AF, Box 248, Walnut Creek, Calif. 94597 

EDUCATION & INSTRUCTION 
SHORTCUTS to success! Highly effective, prof- 
itable short courses. (75 choices). Study at 
home. Diploma awarded. Our 27th year. Free 
literature. CIEE -E, Box 10634. Jackson, Miss. 
39209 

MOVABLE CROBB HATCH 
FOR COLOR TV 
BET CONVERGENCE 

$18.50 
POSTPAID 
IN USA 

THE GENERATOR IS 
A TV TRANSMITTER 
GENERATING ONE 

VERTICAL AND ONE 

HORIZONTAL LINE 
EACH MOVABLE OVER THE TV SCREEN OUTPUT 

CONNECTS DIRECTLY TO SET ANTENNA ONLY 

3 1/2 X 6 X 2. IDEAL FOR CARRYING IN 
TOOL CADDY.. KIT IS COMPLETE WITH ALL 

PARTS, DIAGRAMS AND INSTRUCTIONS. 

PHOTOLUME CORPORATION WRITE FOR 

BOX 139 NEW YORK N Y 10016 CATALOG. 

A NEW INSTRUMENT TO USE WITH YOUR SCOPE 

MULTITRACER 
Use with your present Oscilloscope to trace 
Resistors. Capacitor. Transformen. Diodes, 
Transistors, Zeners, Tngistors. most Semicon. 
doctors. IC's, etc. Also shows continuity. In- 
circuit and go /pogo checks. Complete with 
diagrams and instructions. No internal scope 
connections. For medium or small production 
runs or for hobbyist. experimenter. engineer. 
or ham. 
ONLY $19.95- -CHECK OR MONEY ORDER 

Way PAY MORE' 

BOX 14. LESCO ELECTRONICS, SKOKIE, ILL. 60076 

ere 

Led Readouts with Internal Logic 

Space Savers! Everything on one Dip. 

This is the best readout buy of 1974. Brand new, factory fresh T.I. RTIL306 

readouts. These contain the equivalent of 1 -Man -1 Led readout 1 -7490, 

1 -7475, 1 -7447 plus current limiting resistors. Imagine, a complete digital 
counting system with readout in one 16 PIN Dip. Regular catalog price on 

these is $22.00 ea. Our price. $8.95 with specs. Ouantity limited - Sold 
on a first come basis. 

Led lamps at new lower prices 
Jumbo red - Large like MV5024 - 6 for $1 

Jumbo green - Large like MV5222 - 4 for $1 

Jumbo yellow - Large like MV5322 - 4 for $1 

SPECIAL: Miniature red lamps like MV -50. but better. 8 for $1 

RTL IC's by Motorola 
Brand new. These are getting hard to find Best price anywhere 
MC724 -P - $.77 MC789P - $.77 MC790P - $.89 

Calculator chip - Mostek MK5011 - Improved CT5001 - $5.95 with specs 

New Low Prices 
PRIME DIP TTL IC'S 

7400 - $ 23 7427 - $ .35 74H73 - $ 49 74151 - $ .89 

74S00 - $ .49 7430 - $ .23 7483 - $ .89 74154 - $1.59 

7402 - $ .23 7437 - $ .49 7486 - $ .39 74157 - $1.19 

7404 - $ .25 7438 - $ .49 7490 - $ .89 74164 - $1.79 

74504 - $ .49 7439 - $ .65 7491 - $ 95 74165 - $1.49 

7407 - $ .29 7442 - $ .77 7492 - $ 89 74174 - $1.95 

7408 - $ .23 7447 - $ .95 74121 - $ .49 74181 - $3.50 

7409 - $ .29 7448 - $ .95 74123 - $ 95 74192 - $1.39 

7410 - $ .23 7473 - $ .39 74150 - $1 39 74193 - $1.39 
7474 - $ 39 

IC Breadboard Panel 

Removed from computers. Consists of an Augat panel with 210 14 pin wirewrap 
sockets. Also has 44 - MV -50 Led lamps. Board has also 2 oscillators, one is a 

CTS - Knights unit at 4.000000 MHZ. and the other is 2.000 HZ t .1 % tuning fork 
Osc. Both are set up to work on 5v DC There is also a Beckman 10v reg. IC. 

fri0lnal cost on these units was $750. Our price is $12 50 ea. 

Send 
Check or M. 0. 
Add 10', for Pstg. 
and handling 

ALTAJ ELECTRONICS 
P. O. Box 28592C, 

Bargain flyer(10c1, 
Free with order. 

Dallas, Texas 75228 No C.O.D. 

Texas Residents. Add 5% State Sales Tax. 



Dollar Stretchers 
2 - 2N3296 35 -WATT NPN PLASTIC TRANSISTORS. for NE -540 S1. 

E] 2- 2N6109 40 -WATT PNP PLASTIC TRANSISTORS, for NE540 Si. 
D 10.1582 GERMANIUM UHF diode, clip -in type. S1. 

5 -SCRs 7 -AMP T0220, 6 -12 -24 pry. power tab SI. 
10 -NOS FETS, 3N187, 3N200, 3N128, TO -18. Fairchild $1. 
5 -SCRS & TRIACS up to 25 amps. 6 -12 -24 prv, studs too $1. 
2 - 2N3B19, Texas, N channel, 6500 umho TU -18 St. 
2 - 252646 UNIJUNCTIONS, plastic transistors. Texas Si , 
50 - SILICON, glass rectifiers, computer, axial leads SI. 
50 - GERMANIUM, glass rectifier.. signal, axial leads SI. 6- 1 -AMP 1000 PIV, epoxy, submini, silicon rectifiers SI. 
30 - 500MW ZENERS, axial 4, 6, 9, 10, 12V rectifiers $1. 
4 - 2N3055, HOBBY, 40W npn silicon transistors, TO -3 Si. 
30 -3 -AMP RECTIFIERS. silicon epoxy, assorted V. axial. Si. 
2 -EPDXY 2 -AMP SILICON BRIDGE RECT. 1000 V "comb. type" $1. 

1 - PHOTO TRANSISTOR, with darlington amp filter, SI 
2 - PHOTO TRANSISTORS, with darlington amp. 2N5777, (:k: 5/ 4 -PHOTO CELLS. Claires, pancake, .10K -70 ohm. SI 

1 - 253055 npn, 1OOW, 15A. TO -3, transistor 51. 
5 - ER900 TRIGGER DIODES for SCRs & Triers SI. 
2 - FET'S 255457 N channel 5000 umhos, TO -92 plastic $1. 
10 - 1N914 fast switch diodes, silicon, 4 nanoseconds Si. 
2 - 6 AMP TRIAC 200 PRV, TO-5 Si. 
40- ITT MICRO MINI RECTIFIERS silicon porcelain to 1KV Si. 
30 - WORLD'S SMALLEST RECT. & zens 

' 
e 1W, assorted volte Si. 

4 - 2N4269 Nixie tube driver transistors 100V, npn Si. 
2 -6000 P1V 50 mil epoxy rectifiers, axial leads Si 
10- BENDIX 25 WATT "pellet" power transistors, silicon SI 
4- 80 WATT, 251488, silicon, T03. 60 Vco, npn SI 

p 1 - 255036 HI -PWR plastic trans 100 viceo, 7 amp 85 watts Si. 4- 2N5296 HOBBY, 35 watts, plastic powers, NPN 51. 4- 2N6109 HOBBY, 40 watts. plastic powers. PNP 51. 
S - PLASTIC 35W powers, npn, silicon, hobby 2N6121 SI. 
S - PLASTIC 3SW powers, pep silicon, hobby 2N6124 Si. 
2 - MOS FETS, N channel 10E e os 3N128, -IA. RCA Si. 
2 -MOS FETS, DUAL GATE, N chan. 3N187, TO -18. RCA 51. 

D2 -MOS FETS, DUAL GATE, N chao..3N140, TO -18, RCA $1. 
4 - RCA 2N3600 NPN, UHF transistors, tv -fm. TO-18, 1000mc Si. 
2 - MPF -1000, M,00ro la 111)11 dual gate "The Oa, .... SI. 

I.Ca & LED HOBBY -ONICS 
3 -1 -WATT AUDIO AMPLIFIERS, Westinghouse, TO -5 51. 
13.709 FLAT PAK OP AMPS, 100% good ,r .. Si. 
50.710.711 flip flopCOMPARATORS, untested ( ) . . Si. 
4 -DUAL 709, dip pak, op amps, untested .. Si. 
10 - RCA CA -3000 OP AMPS. TO -5 case SI. 
4 -PHASE LOCK LOOPS. hobby 565, 5110, 561 PPF... ... Si. 
HO -TO.S Case 536, fí40, fi fí5, .67, 711' . 51. o_ LINEAR AMPS, 709, 710, 711, X41, TO-5 . Si. 

O -709 LINEAR AMPS, 741's too, DIP'S. 
.. 

"' " "" ... S1. 
17 - HOBBY MEMORY CELLS, 5N7481, up to 16 -cell, DIP' .... 51. 

MOS REGISTERS. 501 to 7111 7. TO -5, Mini- DIP's' SI. 
0 -°C" NOS IC's. 7.IC anti CD -1000 series, DIP pak' 51. 
O -MINI DIPS. OP AMPS. 700, 741, 301. :307. hobby' 
O SLONETIC OP AMP. 531. 533, 5311, 500, 555, DIPS, TO -5 sic 

-5311 -14 CLOCK ON A CHIP, 4 -or -fi digit, 24 -or -20 -pin 51. 
- CALCULATOR ON A CHIP, hobby, exp. 40 -pin, spec.' 51. 
-2516 CHARACTER GENERATORS, hobby. for MA\ Si. 

. 2513 CHARACTER GENERATOR, Hobby for MAN -2 SI. 
O - NATIONAL 301 and 307. HOBBY OP AMP SPECIAL TOI Si. 
-LM -300 Super 72:3, manufacturers' fallouts, u test ' 

en 
t Si. 

-IBM IC's with pc board, many parts, from computors 51. 
D-AM RADIO -ON -A -CHIP, by Sprague. DIP. u test 'e Si. m 
-DUAL 2 -WATT " Stereo - Amp -On -A- Chip ",falloutlSprague, y test 51. 
-OPCOA SLA 11*, like MAN -5, green, 1 -or -more segs gone, 51. 
-OPCOA SLA -3H, 0.7 charm:. readout. 1 -or -more sags missing. Si. 
-MONSANTO opto isolators. no test, 1500V Si. 
0 -LED HOBBY SURPRIZE, asst. types, factory rejects, no test Si. 
-OPCOA SLA -1t', MAN -1, red, .33" charac. 1 -or -more sags gon$1 
-MONSANTO MAN -4, .19" charac. 1 -or -more Begs missing, red 51. 
-MONSANTO MAN -3, .12" charac. red. 1 or more sees missing. SI. - 3 -DIGIT NATIONAL READOUTS. some digit.. good. 51. 
0- SPRAGUE DIPS, LINEAR OP AMPS, 2111 series. 2120 series Si. . 

-MAN -3. "THE CLAW ", one dot s, .sinc, 100' perfect $1. 

g 

/11FIO 
HIGH POWER 5 
TRANSISTOR 3 
WITH HEAT SINK 
Removed front new e,t1l l - 

nl! Includes y'wood I 

2N174 'doorknob' transis- 
tor TO -:36, germanium. 
PNP, 150 watts. VCR() 
80 V, 15 amps. 111 hfe. 

imtion, 
high power tr 

fitters, etc. Mu nted 
heat sink 5 x 2t .. l' 

Migr's Type Watts Salo 
SANKEN HYBRID 1 SI 1010v 10 S 8.88 

AUDIO POWER AMPS u sI -lo2sE 2s 18.88 
51 -3050E 50 29.95 

Used extensively in hi -11 systems, tape decks, FM tun- 
ers, players, stereo components, musical stns. 
me P.A., etc. All amplifiers, flat within ' , db fron 
he to 100,000. Each unit properly heat- sinhed. 910 
heavy -duty connecting tie lug connections. Singl 
ended pushpull output. Power supply required 24VD( 
Output to A ohms. Order by Stock No. 

1.49 
for $3 

Fo 

on 

"MEMORY 
L.) 1101 256 

LANE,, Buy Any 3 - rake 10% n 1 103 102488 i tRRAM My O5 S 6. 
U 2516 Chororter 

Gen. RO M 1 

50 
7489 64 Bit RAM TTL 2.50 
0223 Programmable ROM 6.90 
MM5260P102 re-Programmable 

ROM 6.50 
MMS 4 Blt RA 2.95 262 2048 Bit RAM ' 6.50 

9.95 

SPECTROL Your Choice Any 2 for 51 CERMET Ohms 
10 5K Model No. 41 -2 -1 - 

MICRO" POTS 20 10K _ .160" rectan- 
SO 20K Kolar, 15 -turn. wedge- 

too SOK tschap d for ea" pe I 200 300K '' h. Qt 
s 

watt 20'i , 

O Ip 500 200K sore ldri Vor aide. 

1K 500K Model No. 53 -1 -1 
2K 1 Meg 1'1'1 die. . 5 /1iii" high. 

Single -turn, 3- leads. 
1 No. 53 -2 -1 - 

transistor 
top. ' _wit. 

screw-adjust, 
ube, sfront.turn. TO-5 transistors fits 

-adjust, front, _ transistor sockets1]e 
watt 20'7 

WRIST WATCH Onlyl $19.95 
LIQUID CRYSTAL DISPLAY 

*3 -1/2 digit. 7 segment 
*Only 1 -1/16 X 11/16 X 1 /4" 

your 
ceRtronic ELECTFPINIt'S lJan.. 19741 for 

using the e1Liquid 

Crystal Display (LCD) as its basic. Easy to see, 31/91 

digit display. requires less than 1 /1000 of power as 

reading 
Visibility 

tLED'8 in light. Pulsates SECONDS i 

Difficult 
cnter 

rf dioplay NO NEED OF TR ANSISTOR-RESISTOR Ine 
face, an smaller 

Ih 
holder, tiny connecting terminals. and "elide -in -place 

chrome spring face plate ". Size of display in holder: 

1-1/16 x 11/16 x 1 /. ". Operating freq. 32 hertz. 

45- microwatts of power. Operates from 1.5V hearing 

aid cell. Uses the new and latest C MOS micro- circuitry. 

We include copy of write up from PE magazine. 

OVER 1.000.000 -PC INVENTORY 
DIP" Packages 

a, POLY P . i ' 

LIMITED 
corrER, 

MASHES 
.,:µa Factory Marked Order hr t, pen I C PRICES ember! spar sheets on remit' D\1,T.. Type Sale SN7432 .55 BUY 100 -Take 20% 557400 $0.30 SN7437 .55 

SN7471 .55 5574108 95 7 557401 .30 SN7438 .55 557472 .50 
E S57440 557402 

.30 
SN7443 

.30 SN7473 
.55 

SN7403 .30 SN7474 557404 ,35 SN7442 1,50 
SN7473 1.65 557405 .35 S57443 SN7476 .95 SN7406 .45 557444 1.30 SN7480 .65 SN7407 ,55 557445 1.50 S57480 557408 ,35 557446 1.65 557481 1.25 557409 .35 SN7447 1.45 557482 ,99 557410 .30 SN7448 1.5e 557483 1.25 557411 .35 SN7450 .30 
557485 1.41 557413 ,9S 557451 .30 5N7486 ,55 

SN7415 .55 SN7453 .30 
557489 3.50 L7 SN7416 .55 SN7454 .30 557490 1.49 

0 SN7417 ,55 SN7455 ,55 557492 1.35 SN7421 .55 557460 
'35 
30 557493 1.35 557422 .35 SN7462 35 557494 1.35 

o S57461 
L. 557425 .50 557464 557495 3.35 L 5N7426 .55 557465 .50 0 

557496 1,35 O 5N7430 .30 557470 .50 5574106 .94 
SA174107 .70 

IC'S FOR EXPERIMENTERS 
Money Back Guarantee! Factory Marked! .$' /0 SN7400.....20 for 51, SÑ7476.... 10 love 

5 fo 
DO SN7404 20 /or $I, SN7490 ... .. r 51. SN7441.. 

, 5 for $1, S574121.. 30 for SI. $N7442 5 for $1. SN74123... 
, 30 for 51, SN7444 S for $1, S1574154.... I, SN7445 

S for $1. SN74181 .... 3 
5 

for 
fer 

5$1. 
SN7447 S for SI. SN74192.... 5 for SI, SN7448... 

, 5 for $1, SN74193... 
5 for S1, 

5N7473 10 foe $1. Includes factory -Hood, SN7474 10 for $1, SN7475... 
, , 5 for $1. elects & defects, who knows at these prices! 

"C -MOS" IC CIRCUITS 
74C00 S .59 74C04 .89 
74C10 .59 74C20 .s9 74C42 1.95 
74C73 1.50 74C74 1.30 
74C76 1.50 74C107 1.25 74C151 2.50 74C154 2.95 74C157 1.95 
74C160 2,95 
74C161 2.95 
74C162 2.95 
74C163 2.95 74C195 2.75 

RCA TYPE 
"C-5105" IC's 
CD4001AE S 

Sale 
61 CD4002AE ,61 CD4009AE '95 CD401OAE .61 CD4OI1AE .61 

CD4012AE .61 CD4013AE 1.25 
CD4019AE 1.25 
CD4025AE .59 CD4035AE 2.50 

NATIONAL Buy any 3 - Take 10% 
LINEAR OP AMPS 

M -300 POS V.R. (super 723) TO -S .. 5 .91 
M -301 Hi- performance op amp (A) ... .41 
M -302 Voltage follower 70 -5 .. .91 
M -304 Neg. Voltage Regulator TO -S .. 1.19 
M -305 Pos. Voltage Reg. TO -S 1 19 
M -307 Super 741 op amp (A) 41 
M -308 Hi -Q fat type op amp TO -S .... 1 19 
M -309H SV Volt -Regulator TO -5 1 19 
M -309K 5V Volt. -Reg. 1 Amp TO-3 ... 1 85 
M -310 Voltage -Follower TO -5 1 25 
M -311 Hi -pert. Volt. Comp. (A) 1 19 
M -319 Hi -speed Dual Comp. DIP . 1 50 
M -320 MINUS 5, 12 or 24V V.R. TO.3 1 50 
M -322 Precision Tinter 1 75 
M -339 Quad Comparator. DIP 1 75 
M -324 Quad (4 -741's in DIP) 2.50 
M -350 Dual peripheral driver 41 
M -370 ACC Squelch op amp, TO-5 .... 1 19 
M -371 RF, IF op amp. TO -5 1 25 
M -373 AM -FM SSS 1.4.12, 70.5 3 SO 
M -374 AM -FM SS 1VAD TO -S 3 50 
M -377 Dual 2 -watt audio amp 3 00 
M -380 2 -watt audio amplifier TO -S ... 1 69 
M -381 Low noise dual pre amp DIP ... 1 95 
M -382 Low noise dual pre amp DIP .. 1 95 
M -703 RE -1F amp. TO -5 55 
M -709 Operational amplifier (A) 36 
M -710 Differential amplifier (A) 45 
M711 Dual Differential Amp (A) .... 36 
M -723 Voltage Regulator (A) 69 
M -725 Instrument Op Amp 95 
M -733 Differential Video 1 75 
M741 Freq. Comp. 709 (A) 41 
M -741CV Mini DIP 741C 4S 
M -747 Dual 741 (A) ............. 89 
M -748 Freq. adjustable 741C (A) .... 44 
M -1303 Stereo pre amp DIP 95 
M -1305 FM Multi- Stereo Dem. DIP ... 1 25 
M -1307 FM Multi. Stereo Dens. DIP .. 91 
M -3028 Differential RF /IF amp 1 50 
M -3900 Quad "current mirror" amp 95 
M -4250C Programable op arnp 2 50 
M -75451 Dual peripheral driver 44 
M -75453 Dual peripheral driver . 44 
M -75492 Quad seg. driver, LED (DIP) 1 65 
M -75492 Hex digit driver, 250ma, DIP 1 85 

I I TO -5, Dip or mini Dip 

SN74112 .95 SN74113 ,95 
S574134 .95 $5174121 .60 
SN74122 .95 
5N74123 1.20 
S1574125 .71 
SN74126 .71 
5574139 4.50 5574140 1.25 SN74145 1.55 5574148 4.50 SN74150 1.61 SN74151 1.25 

SN74153 1.60 
SN74154 2.10 0 5574155 
S1474156 1.45 
S1474157 1.5S 
SN74158 1.55 5574160 1.95 

SN74161 1.95 O SN74163 1.95 
SN74164 2.95 
SN74165 2.10 
SN74166 2.05 SN74173 2.50 
SA/74174 3.20 
SN74175 3,20 
SN74176 2.10 

O S1474177 2.10 
5574179 2.10 
SN74180 1.20 
SN74181 3.95 
SN74182 1.20 
5574185 2.50 
SN74192 1.95 
SN74193 1.95 
SN74195 1.23 SN74196 2.50 SN74197 2.50 SN74198 2.65 n SN74200 9.95 

EPDXY PIV 2 Amp 6 Amo 
FULL SO 6.69 5.89 

SILICON 
WAVE ¡( 100 .79 l .99 i 200 .ss lll 

400 '.. 1.18 1.11.50 
BRIDGE 

t 
600 1.35 r' 1.75 

RECTIFIERS 800 1.59 5.95 I CT.1 
:,,le -2:,,,,1, 1000 ', t.]9 "2.26 
r,,. _ , , ,.e - 6 Amo tr I,. 

"AEROSPACE" BABCOCK i LEACH 
All hermetically sealed. CRYSTAL CAN 
Submini, I /6. half. and RELAYS 
full crystal can types in 

6- 
12 -24v asst tact 12 for 

amps. 
Such types 

as 8R410, 
41, 10. 44, 16, 24, etc. 
Sorry, m choosing voltages 
or types. From factory mix- 
tures . to you Good 
asst, if 

. 

! you sspace- 
minded, at low prices. 
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MUX'D DIGITAL CLOCK PC BOARD 
Your choice $2.50 

MAN -1 Litronics 707 (MAN_la ) 
puni, boar proper y m t, 

MAN -3 Litronics 704 (MAN -4 Masai for 6 
MAN-3's, 

to hold 

I' - AN -4 Opeon SLA -1 (MAN -1t') l's. 707 MAN - 
4's, Litronics 707 (MAN - 

j] 6.MAN.3A's for above I. and 704 (MAN -41, and 
board. 5.95 Opcoa's SLA -1 (MAN -1) . 

Board 6713" long with spec 
e Klee char. same as MAN -1 or 4. sheets. 

ri'l'l 
YV III 

HI -FI AUDIO IC'S 
Type Description Code Sale 

WC -334 1 -W Audio Amp TO -5 (W) $1.49 
PA -263 3 -W Audio Amp DIP 
TBA -810 7 -W Audio Amp DIP 

rl TRA -800 5 -W Audio Amp DIP 
ULX2277 4 -W Stereo DIP 
LM -380 2 -W Audio Amp DIP 

(G) 2.50 
(A) 7.95 
(A) 5.95 
(S) 2.50 
IN) 1.50 

Code: sV-Westinghouse, C-G.E.,. .14-Motorola 
A-Ates, S-Sprague, N-National 

LINEAR a FacTORv MA.OED 

. FACTORY p Am s 
PFACroav TESTEa 

BUY ANY 3 - TAKE 10% 
531 HI slew rate op -amp (TO -5) .. ..52.50 
532 Micro power 741 (TO -S) 2 50 
533 Micro power 709 (TO -5) 2 50 
536 FET Input op amp (TO.5) .2.95 
550 Precision 723 voltage reg. (DIP) .1.17 
555 Timer 2 u Seconds to 1 -hr. (A) ..125 
556 5 Times faster than 741C 2.10 
558 Dual 741 (A) 100 
560 Phase lock loops (DIP) 2.95 
561 Phase lock loops (DIP) 2.95 
562 Phase lock loops (DIP) 2.95 
565 Phase lock loops (A) 2.95 
566 Function generator (TO.5) 2 95 
567 Tone decoder (A) 2 95 
702C Hi- grain, DC amp (T0-5) .49 
704 TV sound IF system 1.50 
711C Dual dlff, comp (A) .33 

í7 723C Voltaee regulator (A) .69 
741CV Freq. comp 709 (Mint DIP) .44 
748C Freq. Adj. 741C (A) .44 
753 Gain Block 1.75 
739.739 Dual stereo preamp 1.98 
741-741 Dual 741C (TO -S) .89 
PA265 5 -Watt voltage regulator 1 00 
ULN2300M Op amp with SCR 1 00 
CA3065 Video Audio system 1 00 
4136 Quad 741'1 (DIP) 1.95 
IA) TO -5 or DIP dual in line pak 

INTEGRATED CIRCUIT SOCKETS 
gay Anr 414 -Pin, DIP 5.45 
Take 109 n I4 -Pin, Side Mount 1.00 
Discount! 

IDlo -Pin, DIP .50 
rITO -5, 0 10 Pins .29 

I4 -Pin, Wire Wrap ... 695 IT 
16 -Pin, Wire Wrap . .. 89n 

CLOCK CHIPS as Low- as 8,88 
ON A "DIP" WITH DATA SHEETS 

MM5311 6 -digit 28 -Pin S 8.88 
MM5312 4 -digit 24-Pin 8.88 
MM5313 6 -digIt 28 -Pln 8.88 
MM5314 6 -digit 24 -Pin 8.88 
MM5316 4 -digit 40 -Pin, Alarm 13.50 

1- MM5316, DIGITAL ALARM CLOCK 
FACTORY FALLOUT - 51.49 EA 

Circle RAJ on reader .service curd 

10 -AMP PLASTIC 
"POWER TAB" SCR'S 

PRV Sale 
50 5.75 

100 .95 
200 1.25 
300 51.50 
400 1.98 
500 2.50 

Terms: add postage Rated: net :i0 
Phone Orders: Wakefield, Mass. (617) 245 -3829 
Retail: 16 -18 Del Carmine St., Wakefield, Maas. 
roll Water Street) C.O.D.'S MAY BE PHONED 

15C CATALOG on Fiber Optics, 'ICs', Semi's Parts 

POLY PAKS 
P.O.BOX 942R. LYNNFIELD,MASS.01840 

S' 5 



5311 -CLOCK CH P 6 DIGIT BCD 
HOLD COUNT, OUTPUT STROBE ..Sß.50 
5314 -CLOCK CHIP 6 DIGIT HOLD 
COUNT. OUTPUT STROBE ... 58.50 
5316 -ALARM CLOCK 
CHIP ............. _.. _.513.95 
Injection laser -a single diode 
6W, 25A Ga As unit similar to 
RCA 40859 $10.95 

market 
center 

ELECTRONIC ENGINEERING 
& INSTRUCTION 

TV tuner repairs -Complete course details, 12 
repair tricks. Many plans. Two lessons, all for 
$2. Refundable, FRANK BOCEK, Box 3236 (En- 
terprise), Redding, Calif. 96001. 

ELECTRONICS career training at home. Col- 
lege level communications, FCC license, 
broadcasting engineering. Free catalog. GTI, 
5540 Hollywood Blvd.,10,Los Angeles,California 
90028 
DEGREE Program in Electronics Engineering. 
Our 27th Year! Free literaure. Cook's Institute, 
Dept. 14, Box 10634, Jackson, Miss. 39209. 

SLA -3 7 segment LED readouts 
.77" numbers. 45 Ma /seg., red 
or yellow $7.50 

MINIATURE TRIM POTS 
5K, 10K, 20K, 25K, 50K, 100K, 
$.75 3/$2.00 

MULTI -TURN TRIM POTS 
Similar to Bourns 3010 style 
3/16" x 5/ti" x 11/4" 
50, 100, 500, 2000, 5000, 
10,000 and 20,000 ohms. 
$1.50 ea. 3/$4.00 

PRINTED CIRCUIT BOARD 
41/2 "x61/2" single sided paper 
epoxy board, 1/16" thick, un- 
etched 
$40 ea. 5/$1.75 

NIXIE TUBES 
Similar to Raytheon 8650 
tubes, with socket & data 
sheet $2.25 31$6.00 

NSN 33 -3 DIGIT LED 
ARRAY, MAN -3 SIZE (.12') 
INTERNALLY MULTIPLEXED AND 
DRIVEN BY 7448 53.50 EA. 

VERIPAX PC BOARD 
This board is a 1/16" single 
sided paper epoxy board, 
41/2 "x61/2" (standard ver- 
ipax), DRILLED and 
ETCHED which will hold up 
to 21 single 14 pin IC's or 8, 
16 or LSI DIP IC's with bus- 
ses for power supply con- 
nections. Is also etched for 
22 pin connector $5.25 

FLV 100 VISIBLE LED 5 50 
ME -4 IR LED S 50 
MCD -2 OPTO -ISOL .5.90 
GREEN GAP OSL -16 LED ... _ $.90 
RED GAP OSL -3 LED .. .S.60 
14 PIN DIP SOCKETS S 40 
10 WATT ZENERS 
3.9. 4.7 OR 5.6 V ....... .2.75 EA 

4WATT ZENERS 
3.9. 5.6, 6.8 OR 12V S.30 EA 

Silicon Power Rectifiers 

PRV 1A 3A 12A 50A 

100 .06 .11 .30 .90 
200 .07 .16 .35 1.25 
400 .09 .20 .50 1.50 
600 .11 .25 .70 1.80 

800 .15 .35 .90 2.30 
000 .20 .45 1.10 2.75 

IN 4148 14/$1.00 
Terms: FOB Cambridge 

Mass. Send check or Money 
Order. Include Postage. 
Minimum Order $3.00 

TRANSISTOR SPECIALS 
MPS 3391A NPN Si TO-92...5 $1.00 
2N1137B PNP GE TO-3 $ .95 
2N3137 NPN Si TO-5........441.00 
MPS3393 NPN Si TO-92 4 $1.00 
2N3866 NPN Si 10-5 $ .75 
2N5324 PNP GE TO-3 $1.50 
2N2369 NPN Si TO-18 541.00 
2N3767 NPN Si TO-66 $ .70 
2N2222 NPN Si TO-18 .... ..5/$1.00 
2N3055 NPN Si TO-3 $1.00 
2N5296 NPN Si TO-220 $ .50 
2N6109 PNP Si 10-220 $ .55 
2N4898 PNP Si TO-66 $ .60 
MJ2252 NPN Si TO-66 $ .90 
2N3638 PNP Si TO-5 5/$1.00 
2N2218A NPN Si TO-5 4/$1.00 

C/MOS (DIODE CLAMPED) 
74C 02 $.75 
74C 10 $ 65 
74C 157 ................$2.15 
74C 165 $3.50 
CD 4001 $ 65 
CD 4002 $ 65 
CD 4009 $1.50 
CD 4010 $65 
CD 4011 $ 65 
CD 4012 $ 65 
CD 4013 $1.60 
CD 4016 $1.25 
CD 4022 . . . . . . . . . . . . $2.25 
CD 4023 $ 65 
CD 4025 $1.50 
CD 4027 $1.35 
CD 4030 $ 65 

CAPACITORS 
6V 30 OF TANT. 5 $1 

20V 4.7UF TANT. 5 $1 
12V IOUF ELECT. 5$1 

50V 1000F ELECT $.40 
25V 30UF ELECT 4/$1.00 

MAN -1, RED OR YELLOW 
LED READOUT $3.25 

MAN -3 LED 
READOUTS $1.75 

MAN -4 LED 
READOUTS $2.50 

1103 1024 bit RAM $ 7.25 
NEC 6003 2048 bit RAM $10.95 
1101 256 bit RAM $ 3.25 
8225 64 bit -write RAM $ 3.50 
8223 -PROGRAMMABLE 
ROM $6.75 

Conductive Elastometer low 
profile calculator keyboard. A 
23/4" 3'4" . 1'2'' flex key 
19SK -6 keyboard having 0 -9, e, 

- - , K -C buttons with 
off, on switch. $6.00 

TTL IC SERIES 
74L00- .50 7476- .52 
7400- .24 7480- .65 
7401- .24 7483 -1.10 
7402- .24 7486- .48 
7403- .24 7489 -3.00 
7404- .26 7490- .83 
7405- .26 7491 -1.30 
7407- .50 7492- .85 
7408- .27 7493- .85 
7410- .24 7495- .99 
7411- .30 7496- .95 
7412- .45 74107- .50 
7413- .85 74121- .60 
7416- .48 74123 -1.00 
7417- .48 74125 -1.40 
7420- .24 74126 -1.40 
7422- .30 74150 -1.15 
7426- .30 74151- .95 
7427- .55 74154 -1.65 
7430- .24 74157 -1.25 
7432- .30 74164 -2.05 
7437- .60 74165 -2.05 
7438- .50 74173 -1.80 
7440- .24 74176 -1.80 
7441 -1.15 74177 -1.80 
7442 -1.00 74192 -1.50 
7445 -1.15 74193 -1.45 
7446 -1.25 74195 -1.00 
7447 -1.25 75451 -1.00 
7448 -1.30 75452 -1.00 
7450- .24 75491 -1.10 
7451- .30 8210 -1.50 
7472- .40 8211 -1.50 
7473- .48 8220 -1.50 
7474- .48 8520 -1.75 
7475- .80 LM 351 -1.00 

Similar to 8038C IC Voltage con- 
trolled oscillator, as featured in 
Oct. 73 P.E. they have sine, square 
and triangular outputs good to 
MHz. Two of them can be used to 

make an FM generator...$5.95 

Full Wave Bridges 

PRV 2A 6A 
200 .95 1.25 
400 1.15 1.50 
500 1.35 1.75 

Dual tapered CDS photo cell 
used for optical alignment with a 
single plane lense, (Not in- 
cluded). s .95 
TIS73NFET $ 
2N4891 UJT 5 
ER900 TRIGGER DIODES4/$1 

60 
50 
00 

LINEAR CIRCUITS 
LM 309K 5V 1A REGULATOR 22 25 
723 -40 +40V REGULATOR 5.75 
LM 300H REGULATOR POSITIVE 5.90 
LM 320 -5 or -15V REGULATOR .51.75 
LM 376 -V to 37V POS REG. $1.25 
741A or 741C OP. AMP. S 47 
709C OPER AMP 5.47 
DUAL 709 DUAL OP AMP. . 51.25 
101 OPER. AMP.. HI PERFORM S 75 
LM 308 OPER. AMP.. LOW POWER 51.15 
747 -DUAL 741 .... 51.00 
536 -FET INPUT OPER. AMP .. $3.25 
537- PRECISION OP. AMP. 52.50 
LM 3900 -QUAD OP. AMP_ 
LM 324 -QUAD 741 
560 -PHASE LOCK LOOP ... 
561 -PHASE LOCK LOOP 
565 -PHASE LOCK LOOP 
567 -TONE DECODER 
703 -RF -IF AMP . . . 

LM 370 -AGC SQUELCH AMP 
555-2 ps - 2 HR. TIMER 
3822 -TRANSISTOR ARRAY 
LM 380 -2W AUDIO AMP 
LM 377 -2W STEOO AUDIO AMP 
LM 381 -STEREO PREAMP 
LM 382 -DUAL AUDIO PREAMP 
LM 311 -HI PER. COMPARATOR 

5.75 
52.20 
52.95 
$2.95 
$2.95 
52.95 

5.80 
51.25 
$1 40 

5.95 
$1.75 
$3.25 
$1.75 
$1.95 

LM 319 -DUAL HI SPEED COMP . _$1.50 
LM 339 -QUAD COMPARATOR 51.95 

TRIACS SCR'S 
PRV 
100 
200 
400 
600 

Send 20c for our Spring catalog featuring Transistors and Rectifiers; 

14 10A 25A 1_54 
.40 .70 1.30 .40 
.70 1.10 1.75 .60 

1.10 1.60 2.60 1.00 
1.70 2.30 3.00 3.00 
325 Elm St., Camuridge, Mass. 

6A 
.50 
.70 
.20 

35A 
1.20 
1.60_ 
2.20 

4) SOLID STATE SALES 
' EAST COAST SÉMieoNDUCTDR 

P.O. BOX 74A SURPLUS HOUSE 

SOMERVILLE, MASS. 02143 TEL. (617) 547 -4005 

96 

PRINTED circuit techniques for the hobbyist. 
Ferric chloride "suspension etching "; cutting 
epoxy glass; screen printing; etc. Booklet 
$2.00. TRUMBULL, 833 Balra Dr., El Cerrito, 
Calif. 94530 

DIGITAL:THEORY,DESIGN 
CONSTRUCTION 

LOGIC 
NEWSLETTER © 

SAMPLE COPY $ 1.00 
LOGIC NEWSLETTER 
POB 252 
WALDWICK,N.J. 07463 

OWN YOUR OWN PICTURE - 

TUBE REBUILDING BUSINESS 
With Lakeside Industries 
re- building equipment 
you can rebuild any pic- 
ture tube! 
For complete details 
send name. address. zip 
code to 
LAKESIDE INDUSTRIES 
3520 W. Fullerton Ave. 
Chicago. III. 50647 
Phone: 312.342 -3399 

i 

F.C.C. 
EXAM l 

MANUAL; 
PASS FCC EXAMS Memoe study - Tests 
Answers 

t 

or FCC 1st and 2nd c o. ss Rad. 
teiephone l, censes Newly r ,sea multiple. 

ice q,esuons and diatramaCO.., ail areas 
to wt n [CC e,,m, ..s Sen Study ASMy 

COMMAND PRODUCTIONS I' 0. BOX 26348 - E 

RADIO ENCINLERING DIVISION SAN f RANG ISCO. CALIF. 94126 

HIGHLY 
PROFITABLE ONE -MAN 
ELECTRONIC FACTORY 
Investment unnecessary, knowledge not 
required, sales handled by professionals. 
Ideal home business. Write today for facts! 
Postcard will do. Barta- BF Box 248, 
Walnut Creek, CA 94597. 

CALCULATOR KIT 
Kit Contains NORTEC calculator chip 
4024, 21 driver transistors, 8 LED's, 
7 segment readout by EXITON, 3 LED 
for overflow, low btry, over -range, a 
keyboard by FLEX KEY. All this $45 
value for only. . . .$16.50 2 for $27 

BASIC CLOCK KIT 
We furnish clock chip CT 7001 and 4 
first line LED readouts .3 inch hgt. 
You furnish the misc. minor parts. 
A $35 value for. . . .$19.95 

LIQUID CRYSTAL WATCH 
Build a wrist watch or desk clock with 
this liquid crystal display. Recently 
written up in several magazines. Dis- 
play with special socket reads hours 
and minutes. . . .$15 2 for $25 

UNDERWATER LISTENING 
Brand new by OLIN. Use it for a swim 
pool monitor -alarm, use it on lake or 
ocean listening to underwater noises, 
fish, etc. Complete with hydrophone, 
50 ft mike cable, speaker -amplifier 
console. Operates from 115 volts AC 
or 15 volt dry cells. 12 lbs $25 

First 3 items airmail postpaid. Last 
item plus shipping. 

MESHNA 

PO Box 62. E. LYNN, MASS 01904 

Circle ", on reader service card 



Optö Electronics Sale 
1 -MV2, TO -18. dome, green, visible 51.00 

41111 

1 -MV2, green small dome, green diff. lite 1.00 
2 -MV2, clear small plastic dome. green diff. lite 1.00 
2 -MV3, micro-mini 'pin head' dome, TO -18. green lite 1.00 
2 -MV3, visible, "coax pin pak ", red. mini dome lens 1.00 
1 -MV4, stud, high power, red, 2 -watts 3.95 
1 -MV4H, stud, high power, hi -dome, red, 2 -watts 3.95 

EJ 5- MV1OB, visible. red, clear dome lens TO -18 1.00 
f7 5- MV1OC visible. red. diffused, dome lens. TO -18 1.00 
U 5 -MV50, axial leads. micro -mini dome, clear, red, TO -18 1,00 

1 -MV52. micro -mini, axial green lens, green lite 1.00 
1 -MVS3, micro -mini, axial yellow lens, yellow lite 1.00 
5 -MV54, micro -mini, axial leads, red lens, red lite 1.00 
5 -MVS5, micro -mini, axial leads, red lens, red lite 1.00 

5- MV5013, 
red small 

ódome tl2 hi lens. 
ed dome's soft OredBc off. lite, TO -I8 1.00 

5- MV5020, jumbo clear dome. visible, red, TO -18 1.00 
1- MV5040, 4 -LED red array, with 5 -lead pak 1_49 
5- MV5054, red jumbo dome lens, TO -18 red lite, upright 1.00 

dome, red lite 1.00 
D 5MV5080, TO -18, micro -mini flat clear lens, red lite 1.00 
U 1- MV5094, red bi- polar, solid state lamp V to 110- 115VAC -DC 1.98 2- MV5222, green jumbo dome, green lite, panel snap -in 1.00 

2- MV5282, micro -mini, green lens TO -18, green lite 1.00 
2- MV5322, yellow jumbo dome, yellow lite, panel snap -in 1.00 
1- MVS491. jumbo. Tri- State. RED. GREEN OFF. special 1.49 
2 -MT2, photo transistor, light sensor- TO -lo 1.00 

2- MCT2, 1500V isolation photo transistor 1.00 
COUPLERS 2 -MCD2, 1500V isolation photo diode 1.00 

7- SEGMENT LED Readouts 
(All "LED" TYPES) 

Type Char. Each Special 
M 
TyAN 

-1 .27 53.75 3 foe $9. 
MAN3 .12 1.49 3 for $3. 
MAN -4 .19 2.50 3 for $6. 

REFLECTIVE BAR_ TYPES 
707± .33 
704 .33 
SLA-1°° .33 
SLA-3°° .70 álA 
5LA- 21°° .3311 

2.50 
2.50 
2.10 
4.95 
3.50 
3.95 

3 for $6. 
3 for $6. 
3 for $5. 
3 for 513. 
3 for S10. 
3 for $10. 

MAN- 

4 WATT GUITAR AMP 
With Tremolo SOLID STATE 

Musical instrument amplifier at low, low price! Peak 
power output 10 watts. Two input circuits are equal - 
zed for normal or solo guitar. The four controls are 

VOLUME, TONE. TREMOLO INTENSITY and TREMOLO 
SPEED. There are terminals on board for normally open 
foot switch connection. Supply voltage Ilvde. Output 
to 8 ohm hi- quality speaker, Input impedance 33,000 
ohms. Current drain 20 mils. External power supply 
required. Wt. 1 lb. With instructions, hookups and 
diagrams. Size 8 x 2% x 3. 

$12.50 8 WATT STEREO AMP 
Type PCA- 3C -1.8. Provides 4 watts per channel. May 
he used as stereo tuner too! Unit has 4 controls ..... 
VOLUME, BALANCE, BASS and TREBLE. Circuit has 
3 stage DC coupled power amplifier with thermiator 
for temperature stabilization. Each channel has sera- 

l A " rate PREAMP. Input imp 1 meg, for use with ceramic 
7 t or crystal cartridges. Requires external Power supply 

Supply voltage 18VDC. Outputs to 8 ohm speakers. 
Freq. response 40 ha to 30 kHZ, Current per channel 

1)1/\ 

\ 1 3.10 mils. Size 7 x s, <, x 3i <, x :3 -SOLID STATE 

SLA.3P 

704 
707 

GIANT SALE ON 3 -DIGIT READOUTS 
9 DIGITS Made by National. I he, Type NSN -:3:3. With red lens 

FOR $6. filter. Properly multiplexed. Three digits size of 

MAN-3, Driver 557448, 10 mils, Case only 9/16 
6 a ., 3/8 1/16 "; 12 -pint. For pc boards, or fits stan- 

dard IC socket. For calculators, DCMS, DVM, Clocks 

and 1000'0 of indicating devices. Price is lowest w 

have teen! 100"h perfect. Buy all good digits, not re- 

jects jects as the Hewlett Pnckard's advertised by others. 

$2.50 

READOUTS BY THE DIGIT! 
e. I N. -_, ¡rM ^ LOWEST PRICE ANYWHERE! Per Digit 

880 800 BUY ANY 9 DIGITS FOR $5. a 1t3í3'á good 

Poly Paks buy complete National inventory of 1 -digit 
rt I :,.. el missing NSN -3:3. Same as the $2.50 unit except lt-tu ̀ ait 

mit. Properly multiplexed, o that you may ime 

U 068 008 unite. Line -up, as i wish and get the desired 9 comb, r mation. Zero meansoithat digit missing Numeral R 

Iyf:: í00',ï gond ,i 't. LOWEST $1.. ANY - 

_&4 WHERE. Imagine not $1.80 per digit, but 51.$5 per 

808 U 080 digit. WHY PAY MORE! Order by digit and nove $55$ 

LED MITY DIGIT "DCM'S" :: ° "' "°" °f 6 a LEÓ reeéevesl 
Scientific Devices "Digital Counting Modules" outper- 
form any other DCM on the market today. More lea- 

CI tures than ever before! Not gaseous, not in ondescentx. 

Come not nixie hut the modern LEI). Choose from such famous 
nufacturera 

and 
as Monsanto's MAN -1, MAN -4, Litronics 

avr 3 .y9a99 707 nd 704, Opeoa's SLA -1 (the last 4 having charac- rrk) tow, ter heights of 0.33 at no xtra charge). Each kit in- 
kt:Alail'T t'h.,r. Maker eludes 1x2" p.c board with fingers for a PREF. edge 
Ill MAN -1 .27 h. M connector, side- mounting dip socket. LED readout of 
El MAN -4 .19 h. M o r choice, tors, i IC's, and Molex connectors 
CI 7070 .33 h. Litrenics -(this ELIMINATES SOLDERING YOUR IC's). and 

7040 .33 h. Litronix booklet. INCLUDES P.C. EDGE CONNECTOR - FREE! 
U SLA -1 .33 h. Oeeea Pin- for -pin MAN -1, Pin -for -pin MAN -4, aire char. same 

IT'S NEW! THE 9 DIGIT ANTEX CALCULATOR 
Onlÿ $9.95 7 SEGMENT READOUT 

First time advertised, the ultra -modem 9 -digit LED 
display on a ",y o 2s /s a 1/32 ceramic substrate. 19- 
edge type connectors from substrate with connecting 
holes makes this unit the most useful array FOR EVERY 
KIND OF ELECTRONIC EQUIPMENT! Properly multi- 
plexed, Individual BUBBLE LENS for enlarged viewing. 
Works with our $6.95 keyboard and calculator chip. 
With spec sheets. 

*Useful for 100's of miniature equipment! 

CJWLVisLOgp O WVU@V 
MAKE YOUR OWN CALCULATORS WITH 

r' OUR LOW PRICED BASIC KITS 

8 -DIGIT LED rL Basic Kit #i $19.95 
Includes Case, Keyboard (by Flex -Key), 
CT -5002 Calculator chip for digits, your 
choice of three 3 -digit readouts, sheets. 

6 -DIGIT LED 
Basic Kit #2 

Includes Case, Keyboard (by Flex -Key), Na- 
tional MM5736 Calculator Chip for 6 digit 
indication, two 75491 segment drivers, one 
75492 digit drivers, two 3 -digit readouts of 
your choice, sheets. 

$19.95 

i 

2 TRANSISTOR 
AM TUNER Only $3.50 
Includes carefully matched transistors, A high Q litz 
wire luopstick matches the autodyne converter in stage 
Jlfollowed with and IF stage with age control. Audio 
output comes from transformer coupled detector thru 
and rf filter. Matches any audio amp with 60 my sens. 
Wilk 2 gong variable capacitor. Covers 530 to 1620 
Ella.. Power requirements 9V (f 6 sta. 2 x 4t/2 x 21/4 
I e with our Sanken amplifiers. Wt a m. 

KRONOS WITH "TIME BASE "* 
Cabinet is 

6" a 31/2" a 6 ". 

CHOOSE 
YOUR READOUT 

Type 
U KR -101 

KR -103 
KR -106 
KR -106 
KR -107 
KR -108 

6- digits 

LED Chorra. SSele 
MAN -3 .12 $47. 
MAN -4 .19 47. 707 t .33 47. 
SLA t1 

.33 47, 
Same'as SLA 1 but CREEN. add $12. Scientific Devices introduces the new any LED Wonm, . digital clock. TI 

TYM Clock 

s With TIME BASE $54.95 
t "MAN" LED readouts a 'all LEDs' but the Litronix 707 and Opeo SLA -I. like the MAN -1, are of the reflectiv, bar segment technique, the 704 is th, reflective bar version of the MAN - -1 

Now two clocks In one! LED" ManI, Man -3, and Man 4, 
can 
and the new refis tit For 12VDC 110VAC! bar types with fhe Larger digits, at only one price. Now adaptable to boats, $47, This is a Scientific Device first! We even ha, planes A cars too! the GREEN LEI) readouts at a slightly extra cost, We One price for any LED! have more for $19,95 we have available lla an The only clock of Its ( 

) extra option to Naval Observatory your clock. or kind in USA todayl making it 
activity. 

all-purpose 
h iFtithend molest 12 or 2 4-hr clock on the market today with the help of one of the ilargest time hase manufacturers for the famous digital wrist watches. Therefore, current drain is negligible, not like other cumbersome types. It's easy to construct, ess to slip into the Kronos of your choice and connect with 

to construct. 
.ihe Its 

kit 
overall 

complete 
is i simple and 

and -white TEN -TFC cabinet, plus all accessories I booklets. Features include 3 setting controls. 1 I; pp 

KR) 
per 

sec ond. s1- 
minute per cond, and hold bat,..,' ,e. 

s a Scientific Device exclusive! 

CRYSTAL TIME BASE 
FOR ANY KRONOS* 

519.95 
Includes precision crystal, 
time-base IC, pc board & 
accessories with info. 

for XCITON 
$1 MICRO MINI 

YELLOW LED I 
XC212Y. .185 a .095 yel- 
low diffused lens, for indi- 
cator use. 2.4V x 10 mils 
viewing angle 40 °. Upright. 

XC2OSY YELLOW 
MEDIUM LED 

.210 x .125 yellow (Ef- 
fused lens, for indicator 

2.4V (d 10 mils. 
Upright. / 

MEDIUM JUMBO 
YELLOW LEDS 
XC522Y, .340 a .160 yel- 
low' clear lens, point indi- 
cator use. 2.4V (ts 10 mils. 
Upright. Viewing angle 65 °. 

XC524Y, e XC522, illumi- 
nator tom, 14° view an gle. 

XC526Y, a XC522Y, but 
diffused lens, indicator use. 
viewing angle 80°. 

JUMBO YELLOW 
El LEDS 
Type XC22Y, wide angle 
illuminator. 2.4V (` 30 
mils. 80° viewing angles. 
340 II .200 din. Yellow 

diffused lens. 
O 
XC- 554Y -2, a XC22Y- x- 
cept yellow clear lens.il- 
luminator use. 24° angle. 

XC556Y, a XC22Y, except 
yellow diffused lens. indi- 
cator use. 30° view Ingle. 

Put Your Trust 
In Poly Pak's 
Money -Back 

GUARANTEE! 

Circle 84 on rt°ccdPt irrrirc' turd 

CALCULATOR CHIPS ON A 1DIP" Similar to Mnntek 5001. (luth rimrms Texan digit TMS1802. A .I0 -pin DIP. Add.. multiplies subtracts, and divides. lise with - gment readmits. Skies. 'nd I.Eli'.. DATA SHEETS 
CTSOO1 12- digits 40 -Pin ..56.50 cT50o2 -9 Volt version of 5001 - 8.50 CT5005 12- dits 28 -Pin .. .. 9.95 with 3- function memory. 
MM5736 6- digits, 28 -pin, 9V, 8.88 3 for $24. 

3 for S18 
3 for $24 
3 for $27 

POCKET CALCULATOR KEYBOARD 
For hand -held units, prop- Only ly multiplexed for chip CT- .5001, 2, 12 Mostek 56,95 5010 -12, 18 feather-touch 
keys, by FLEX-KEY. 3 for $18. 

OAK FEATHER -TOUCH ' 
;For RTTY SWITCHES 3 for 51 3, 9c' 
Printed Circuits Aifd. by OAK IHam's note, 

a For Unique Panel RTTI', too) data systems. I° fl 9 
Switches same as used i Keybo.od 2° cat Calculator. SPST. Nmrn,nll Clt Open. 24v 1 amp contacts 3 °,7 _t (Slam Viers nd letters 4 -f WBlue top, Printed 

changed high. Sa 
bite hareterx. 

a 

6 v t White top, black numbers. 7°n 
Each switch made by Oak #415, SPST normally open, 21V 1 amp contacts. Kit in 

' z eludes 0-to-9 (1 H switch, Kit of 17 for white with black n, 1, 56.95 decimal, .white with blue.. 
sa 

en. kit, `.:o- - dot, and CE, CL and. ,d 
me tyro bove °tefs95 artinna blue with whit, characters 

CALCULATOR 
KEYBOARD 
SWITCH KITS 

4- FUNCTION MEMORY 
```CALCULATOR KIT" 

lah0 with all arithmetic 
3 e!1 

v a 
I1 

aupr 

Pricker type. S9.9S Price 4t function 

plete with all parts, is r sin booklet 

Terms: odd postage Rated: net 30 
Orders: Wakefield. Mass. (6171 _ l 

Retail: 16 -18 Del Carmine St.. Wakefield. \I 
(off Water Street) C.O.D.'S MAY BE PH:)NI.I 

1St CATALOG on Fiber Optics, 'ICs', Semi's. Parr, . 

POLY PAKS 
P 0 BOO 942R. LYNNFIELD.MA55 01940 
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7-SEGMENT READOUT 7400 DIP 
12 -PIN OIP 7400 $ .25 

11'11' 
74H00 .35 

v Three digits with right -hand decimal 7401 .20 
v Plugs into DIP sockets 7402 .35 
a Similar to (LITRONIX) DL337 74H01 .35 
e Magnified digit approximately .1" 7403 .30 

. . Cathode for each digit 7404 .28 
v Segments are parallel for multiple 74H04 .35 

operation wAwo ... 
v 5 - 10 MA per segment ) 

7405 .28 
7406 .70 

$3.95 4 (12 Digits) $13.00 EACH 74H05 .35 

RCA 2010 
7408 .35 

74H08 .35 

Numitron Digital Display Tube, incan- 
descent 5 7- 

7410 

-volt segment: 
0 High 

.35 
7411 1.25 .6" numeral visible from 30 ft 

v Standard 9 -pin base (solderable) 
v Left -hand decimal point 
EACH $5.00 5 FOR $20.00 

7417 .40 
7420 .25 
74L20 .35 

74L20 .35 
74622 .35 CT5005 A single MOS chip with 7430 .25 

all the logic necessary for a 12 -digit 74H30 .35 
four -function calculator with an ex - 74230 .40 
tra storage register for constant or 7440 .25 
memory applications. 74540 .35 

.28 Lead DIL package. 7441 1.25 
Standard 9 -pin base (solderable). 7442 1.20 
Left -hand decimal point. 7446 1.20 

COMPLETE W /DATA $14.95; DATA ONLY(Re- 7447 1.50 
fundable with purchase of chip) $1.00 

7450 .25 

40 -PIN SINGLE CHIP 74H50 .35 

v Add, subtract, multiply, and divide 7451 .30 

a 12 -Digit display and calculate 74651 .30 

v Chain calculations 
74551 .35 

v True credit balance sign output 
7453 .25 

v Automatic overflow indication 
74L4 .25 

a Fixed decimal point at 0,2,3, or 4 
a Leading zero suppression 

74L54 .35 

74L55 .35 

DATA ONLY (refundable with 
7460 .20 

purchase of chip) $1.00 
74L71 .30 

COMPLETE WITH DATA $9.95 
74L2 .40 

74L72 .50 

CD -2 COUNTER KIT 7473 .60 

74L73 .75 

Unit includes board, 7490, 7475, quad 7474 .65 

latch, 7447 seven -segment driver, and 74H74 .80 

RCA DR2010. 7475 1.40 
7476 .60 

Ì"7490]4J4757 .80 
446 74808 .65 

-- a 7483 1.00 

COMPLETE KIT only $11.25; FULLY -ASSEM- 7489 4.00 

BLED $15.00; boards can be supplied 7490 1.20 

separately at $2.00 per digit. 
7492 .90 

77áé 
is s KEYBOARD ASSEMBLY 

TRW Data Systems unit; 10 keys 0 -9; 3 7495 1.15 
(or 4) 24V lamps; printed circuit 74L95 2.00 
board w /14 164001 diodes, capacitors, 74107 .70 
transistor, and resistors. All noun- 74121 1.25 
ted in an attractive case approx. 4; 

x 41$ x 21/2". These are used; no sche- 74154 2.30 
matic is available. EACH $6.95 74163 2.00 

LM703 74180 
2.50 

RF -IF amp epoxy TO -5. 74193 1.50 
EACH $.45 TEN FOR $3.50 74195 1.00 

LINEARS 
Memory IC 745206 

NE540....$2.00 748 $1.00 1x256 Bipolar TT L NE555.... 1.50 CA3018 1.00 RAM (45 ns). One 
NE560.... 3.25 CA3026 1.00 

bit wide by 256 
NE561.... 3.25 CA3045 1.00 

deep random access 
NE565.... 3.25 LM100 1.00 

memory. 3 -Chip en- NE566.... 4.00 LM105 1.25 
able lines. Output 

NE567.... 4.00 LM302 1.25 
NE5558... 1.00 LM308 2.00 

is compliment. Com- 

709 .45 LM311.... 1.75 p le t e d a t a sup - 

710 .75 LM370.... 2.00 plied. 

711 .40 LM703.... .45 EACH $3.95 
723 1.00 LM309H... 1.00 10 FOR $32.00 
741 .55 LM309K... 2.00 
747 1.00 LM3900... 2.00 

LM1595 4 -quad. mutt. 2.00 TRIAC 
2N6344 600V 8A TO- 

LED's -e-- 220 $ .75 

MV -50 Red Emitting 10 -40 MA @ 

2V $.20; 10/$1.25 
C M OS 

100 /$10.00 CD4002 $ .75 
CD4011 .75 

MV5024 Red TO -18 High Dome @ 2V CD4001 .75 

$.35; 10/$2.95 74020 .75 
MV -10B Visible Red 5 -70 MA @ 2V q- $.30; 10/$2.50 

74C160 3.25 

CA3065 
MAN -3 Seven -segment readout: IF Amplifier -Limi- 

EACH ONLY..., $1.25 ter, FM Detector, 
TEN OR MORE, EACH 1.00 Electronic Attenu- 

MAN-1 LED Display 3.25 ator, Audio Driver 
MAN -4 Seven -segment DIP $2.75 all inone DIP $.75 

SEND FOR C O.D. PHONE ORDERS 

FREE FLYER! ACCEPTED --$10 MINIMUM 

All ICs new and fully- tested; leads plated with 

gold or solder. Orders for $5 or more are shipped 
prepaid; smaller orders add 55e. California resi- 
dents add Sales Tax. ICs shipped within 24 hours. 

BRBYLOrl SacOramento, 

1727 

ELECTROf'1ICS 95841 
(916) 334 -2161 

( ir. .'h )I rraldrr ,rrti, ,(r,l 
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FREE Catalog 
OF THE WORLD'S FINEST 

k GOVERNMENT SURPLUS 
ELECTRONIC EQUIPMENT 

1 í 
J 

And BETTER Than Ever 

Me 

Address 

Lary able bp 

Moil Coupon for Your FREE Copy, Dept. RE 

FAIR RADIO SALES 
1016 E. EUREKA Box 1105 LIMA, OHIO 45802 

FOR 

PRINTED CIRCUIT TECHNIQUES 

THE HOBBYIST 
cutting cleaningdrillinglayout 
SUSPENSION ETCHING 

TRUMBULL 
833BALÁA DR., EL CERRITO, CA. Gr 94530 

O 
BA 
O 

O 
Bls 0 
O 
O 

BUILD A 'SPACE -AGE"" TV CAMERAIT 
ONLY KNOWN SOLIDS TATE CAMERA INKIT FORM. 
Also 0 oi lawe factory assembled a Ideal let 

industry, cana, ,V. 
I 

Hi# 

aÌ nc hocked 
p s lab and field testing 

o 
Fully 6.mo/en 

Completely seucaaaned 

el 

e Connects to any TV 
set that medaic` ion c 

. Easy -to.follon 

yyee 
w 

Y 77 , m $119M a 
eP 

P 
K 1a5y. ea i 

tenado less dicte ube $116.95p,í. MMany 

s 

y 

D 
U Sother 

<A m 

ea . 
pons tad pions aise available. 

PHONE or WRITE Tor CATALOG... ma 402-9874771 

Box 453 -RE ATV Research DAKOTA any, wait. 611731 

ELECTRONIC ROULETTE 
BasiKit 

ELECTRONIC MUSIC SYNTHESIZER 
Application notes, theory, circuits 

Send 200 (Refunded with order) for complete 
info -specify Roulette or Synthesizer. 

C.F.R. Associates, P.O. Box 90P 
Greenwood Mass. 01880 

Be careful with fire: 
There are babes 

in the woods. 

And those baby animals and trees 
need a place where they can 
grow up strong and healthy. 

The forest is their home. 
When you come to visit, 

please don't burn it down. 

ADVERTISING INDEX 

RADIO -ELECTRONICS does not as- 
sume responsibility for any errors 
which may appear in the index 
below. 
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r 1101 256 bit RAM MOS (2501) 
1103 1024 bit RAM NOS 
5260 1024 bit RAM 16 pin 

low power consumption 
7489 64 bit RAM TTl 
8223 Programmable ROM 

5250 aa. 
7.50 N. 

6.95 a. 
3.25 .a. 
6.50 ea. 

L _ J 

. $ .95 ea. 
1.95 ea. 
1.45 ea. I 

I J 

INTERNATIONAL ELECTRONICS UNLIMITED 
DIGITAL INTEGRATED CIRCUITS 

r7400 s .25 7447 $1 45 74123 
7401 .25 7448 1.50 74125 
7402 .25 7450 .29 74126 
7403 .25 7451 .32 74141 
7404 .29 7453 .32 74145 
7405 .27 7454 .45 74150 
7406 .55 7455 .32 74151 
7407 .53 7460 .30 74153 
7408 .29 7461 .30 74154 
7409 .29 7464 .45 71155 
7410 .25 7465 .45 74156 
7111 .35 7470 .50 74157 
7413 .95 7472 .45 74161 
7415 .50 7473 .55 74163 
7416 .50 7474 .55 74164 
7417 .50 7475 .9S 71165 
7420 .25 7476 .55 74166 
7421 .32 7478 19 74173 
7422 12 7483 1.25 71175 
7423 .37 7485 1.20 74176 
7425 .39 7486 15 74177 
7426 .35 7489 3.25 71180 
7427 .39 7490 1.25 741e) 
7430 .25 7491 1.40 741132 
7432 .30 7492 1.05 74190 
7437 .50 7193 1.05 74192 
7438 .55 7494 1.10 74193 
7440 .25 7495 1.05 74194 
7441 1.25 7496 1.05 74195 
7442 1.15 71100 1.65 74196 
7443 1.25 71105 .55 71197 
7444 1.30 74107 .55 7119e 
7445 1.25 74121 .65 74199 
7416 1.45 74122 .55 

Lew P.wer m 
74100 3 .10 74151 3 .40 74L90 
74102 .40 74155 .60 74L9) 
74103 .40 74171 .60 74L93 
74104 .40 74172 .60 74195 
74(06 .40 74(73 .80 741.164 
74110 .40 74174 .80 74(165 
74120 .40 74178 .80 851.52 
74130 .40 74185 1.25 86175 
74142 1.75 74186 .95 

MO !good M 
74H00 f .40 74H21 $ .47 
74H01 .40 74H22 .47 
74H02 .40 74H30 .40 
74H04 .45 74H40 .40 
74H08 .45 74H50 .45 
74H10 .40 74H53 .47 
74H20 .40 74H55 .47 

Soso fe.1.s 711 
8504 $ .45 8200 $2.95 
8060 .30 8210 3.95 
5091 .69 8214 115 
8092 .69 8219 1.95 
8093 .69 8220 1.95 
8094 .69 8280 .95 
8121 1.05 8288 1.75 
8122 1.05 8520 1.45 
8123 1.75 8551 1.95 
8130 2.50 8552 2.95 
8182 1.75 

Please specify which data sheets are required with 
order. Add .50 per data sheet for items priced 
less than $1.00 .. All of above r. Dual-In-Line 
packaq.s. 

81.15, 
69 
.95 

1.25 
1.25 
1.25 
1.05 
1.45 
I 75 
1.35 
1.50 
1.50 
1.65 
1.80 
2.95 
2.95 
1.95 
1.95 
1.95 
.95 
.95 

1.15 
4.25 
1.10 
1.65 
1.65 
1.65 
1.65 
1.15 
1.35 
1.15 
2.50 
2.50 

$1.75 
1.50 
1.75 
1.75 
2.95 
2.95 
2.95 
2.95 

74H40 $ .45 
741161 .45 
741162 .45 
74H72 .60 
74H74 .70 
74H76 .70 

8554 $2.95 
8750 2.95 
8600 1.15 
8810 .95 
8812 1.25 
8830 .69 
8831 2.95 
8832 2.95 
8836 .69 
8830 1.50 

CMOS 
'74C00 

74CO2 
74C04 
74C10 
74C20 
71CA2 
74C73 
74C74 
Specify 

L 

$ .15 
85 

.95 
as 
.85 

2.15 
1.70 
1.50 

Spec, 

74C76 $1.70 
74C107 1.50 
74C151 2.90 
74C154 150 
74C157 2.25 
74C160 3.30 
74C161 3.25 
74C162 3.25 

required wills order 

74C163 
740164 
74C173 
74C 192 
74C193 
74C19S 
50C97 

$3.25 
3.50 
2.90 
3.25 
3.25 
3.00 
1.50 

4000 Series - RCA Equivalent 

CD4001 5 .65 CD4012 $ .65 C134022 
CD4002 .65 C04013 1.50 CD4023 
C04009 1.00 CD4016 1.50 CD4025 
CD4010 .65 C04017 2.95 CD4027 
CO-4011 .65 CD4019 1.35 CD4030 
Specify Specs required with order CD4035 

$2.75 
.65 
.65 

1.35 
.65 
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MEMORIES 

UNTESTED IC's 

JUNE SPECIALS 

7LED 
MAN-3M type 3 or more $1.25 

MAN 5 type Green 7 segment $4.75 ea. 4/515.75 

MAN 7 type (SLA -1) Red 7 segment $2.50 ea. 4/57.95 

MAN 8 type Yellow 7 segment $5.50 eo 4/518.95 

CMOS 
74C00 

74CO2 

74C04 

74C10 

5.55 ea 

.65 ea 

.75 ea 

.65 ea 

74C20 

74C42 

74C73 

74C107 

3 .65 a. 
1.75 ea. 

1.25 ea. 

.99 a. 

18 -PIN CALCULATOR KIT 

MM5736 18 pin calculator chip - four function - 6 

digit 
MM5736 - 18 pin coluculator - four function - 6 digit 

A pair of 3 -in -1 dip poke (6 digits) LED similar to 01 -33 

One 75492 Hex Digit Driver 

Data supplied on above items. You supply switches, re- 

sistor, keyboard and battery for complh calculator. 
511.95 /kit 

8038 Volt controlled oscillator DIP $7.95 a. 
555 Timer MINI -DIP 1.15 ea. 

7489 64 bit RAM Ill DIP 2.75 ea. 

CALCULATOR CHIPS 

5001 LSI (40 pin) Add, aubtracl, multiply i 
avid 12 digit 
Data supplied with chip $6.95 e.. 
Data only - Refundable w /porch.» 1.00 ea. 

5002 IS) Similar to 5001 except designed for 
battery power 
Date supplied with chip $8.95 ea. 
Data only - Refundable w /purchar 1.00 ea. 

5005 151 (28 pin) Full four function memory. 
12 digit display and cek. 7 segment multi- 
plexed output 
Data supplied with chip $10.95 
Data only - Refundable w /porch.: 1.00 ea. 

DIGITAL- CLOCK CHIPS I 
MM 5311 (28 pin) Any readout 6 digit 

BCD with spec. sheet $11.95 ea. 
MM 5312 (21 pin) Any readout 4 digit 

1 p0s BCD with spec. sheet 8.95 ea. 
MM 5313 (28 pin) Any readout 6 digit 

1 pps BCD with spec.eheet 10.95 a. 
MM 5314 (24 pin) LED -incandescent 

readout 6 digit with spec. sheet 10.95 ea. 
MM 5316 (40 pin) Norma) alarm, snooze 

alarm, sleep timer 12 or 24 hr. 
operation with spec. sheet ....... 15.95 ea. 

L. 

LED 
MV108 Visible red SUPER SPECIAL 

MV50 type red emitting 
MV5020 type large red 
ME 4 Infra rd 7018 
MAN I The originel 
MAN 3 type 
MAN 4 type 
Dab -lita 707 (MAN 1 repl) 

s .25... 
.25 n. 5/51.00 
.35 a. 3/51.00 

.69 n. 
3.95 u. 

1.95 N. 3 or more 1.49 n. 
2.75 ea. 3 or more 2.54 ea. 

3.25 e.. 

OPTO ISOLATORS 
MCA 2 -30 Darlington 

MCD 2 Diodes 
MCI 2 Transistor ..................... 

I 
MOS Shift Registers 2500 Senn 
2502 2506 2509 2510 2511 2518 2519 2521 2522 
Untested seconds _... 4/1.00 
Grab Bag Specials 
15 Assorted TTl'a (dips) 
25 Assorted DTL's (dips) 

L 

51.00 /bag 
$1.00 /beg 

LINEAR INTEGRATED CIRCUITS 

r 

L 

300 Po. V Reg (super 723) 
301 H, performance AMPI 
302 Voltage Follow., 
304 Neg.... Voltage Regulator 
305 Positive Voltage Regulator 
307 Op AMP (super 741) 
308 Micro Power Op Amp 
30911 5 V Regulator 
309K 5 V IA Regulator 
310 Voltage Follower Op Amp 
311 He owl. Voltage Comparator 
319 Hi Speed Dual Comparator 
320 -5.2 V Negative Regulator 
320 -12 V Negative Regulator 
320 -IS V Negative Regulator 
324 Goad Op Amp 
339 Quad Comparator 
340T Positiv. Voltage Regulator 

16V. eV. 15V or 24V) 
370 AGC /Squelch AMPI 
372 AF -IF Strip- detector 
373 AM /FM /SS8 Strip 
376 Po. Volt Regular. 
377 2W Stereo amp 
380 2 Wan Audio Regulator 
380. .6W Audio anp 
332 Low Noise Dual Pre Atnp 
550 Precision Voltage Regulator 
703 RF -If Amp 
709 Operational AMP( 
711 Du.) Differential Comparator 
723 Voltego Regulator 
739 Dual Hi Perf. Op AMP 
741 Comp. Op AMP 
747 Dual 741 Op AMP 
748 Frag Adj 741 
1303 Stereo Pre-Amp 
1304 FM Multiplex Stereo Demod. 
1307 FM Multiplex Stereo Demod 
1453 Dual Comp. Op. Amp. 
2111 Dual 1M211 Volt. Comp. 
3065 TV-FM Sound System 
3075 FM Dot. - IMTR and Audio 

Pre-Amp 
3900 Quad Amplifier 
3905 Prec,.ion Timer 
7524 Con Memory Sense AMPI 
7525 Core Memory Sense AMPI 
7534 Core menory.en.e amp 
7535 Core memory sense amp 
9601 Ratriggerble One Shot 
75451 Dual Peripheral Driver 
75452 Dual Peripheral Driver 
75453 1351) Dual Peripher., Driver 
75491 Ou.d seo. dn..' for 

LED ...dour 
75492 He. digit driver 

TO-s 
MINI -DIP 
TO-s 
TO-5 
10-5 
MINI-DIP 
MINI. DIP 
TO-5 
TO-3 
TO-5 
MINI-DIP 
DIP 
TO-3 
To .3 
10-3 
DIP 
DIP 

TO-220 
TO-s or OIP 
DIP 
DIP 
MINI-DIP 
DIP 
DIP 
MINI -DIP 
DIP 
DIP 
MINI -DIP 
TO-s or DIP 
DIP 
DIP 
DIP 
MINI-DIP 
TO-5 or DIP 
MINI -DIP 
DIP 
DIP 
DIP 
MINIOI 
DIP 
DIP 

DIP 
OIP 
MINI DIP 
DIP 
DIP 
DIP 
DIP 
DIP 
MINI DIP 
MINI DIP 
MINI -DIP 

DIP 
DIP 

s 95 e. 
45 w 
9s ea. 

1.2S n 
1.25 ea. 

45 ea. 
1.25 
1 25.a 
1 95 ea 
1 45 e. 
1 25 e. 
1 65 ea 
1 95 es 
1.95 e. 
1 95 e. 

32.25 ... 
2 50... 

225e. 
129e. 

35 .a. 
360e. 

65 .a 
2.75e. 
I 75 oe 
1 75 ea 
2.25e. 

96 e.. 
.59 e.. 
.39 e.. 
.39e. 
.75e. 

1.25 n 
45 w. 
95e.. 
A5.. 
95oa. 

I5o... 
95 ea. 
75.. 

295ea 
75 e.. 

65 ea 
75 e. 
75 ea. 

I 95 ea 
95.. 

275ea. 
1 25 e. 

95 e. 
49 w 
49.. 
69 ea 

I 60 e. 
1 75.a 

Please specify which data sheets are required wdh order Add 
f SC per data sheet for ite no priced less than SI 00 ..uh 

PHASE LOCKED LOOPS I 
560 
561 
562 
565 
566 
567 

L- 

Phew locked loop 
Phase lacked Loop 
Phase Lacked loop 
Phase locked loop 
Function Goner oar 
Tone Generator 

DIP 
DIP 
DIP 
DIP 
MINI DIP 
MINI 

2.95 ea 

2.95 ea. 
2.95 u. 
2.95 u. 
2.95 ea. 
2.95 ea. 

ON ORDERS OVER $25.00 DEDUCT 10% 
All items are new, unused surplus parts - tested functional. Satisfaction is 
guaranteed. Shipment will be made via first class mail -postage paid -in U.S., 
Canada and Mexico within three days from receipt of order. 
Minimum order - $5.00. California residents add sales tax. 

INTERNATIONAL ELECTRONICS UNLIMITED 
l E. O. Box 1708, Montry, Calif. 93940 USA 
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LIVE IN THE WORLD OF TOMORROW...TODAY! 

11111/1111. MI 1111111111 
NEW! KIRLIAN PHOTOGRAPHY KIT! 

Experiment in the fascinating new 
field of "Kirlian" electro- 
photography- images obtained 
on film without camera or lens by 
direct recording of electric charge 
transmitted by animate & inan- 
imate objects. Each "aura" differs 
from another -animate aura 
said to change corresponding to 
physical changes. $50 Kit gives 

`everything needed except film including portable darkroom, double 
transformer isolated from power source; complete instructions. 

Stock No. 71,938EH $49.95 P d. 

KNOW YOUR ALPHA 
FROM THETA! 

(And our FREE CATALOG is packed with exciting and 
unusual ecological & physical science items -plus 
4,500 finds for fun, study or profit ... for every mem- 
ber of the family.) 

0.01 MIN 01111111 

For greater relaxation, concentration, listen to 
your Alpha -Theta brainwaves. Ultra- sensitive 
electrode headband slips on /off in seconds - 

eliminates need for messy creams, etc. Atch'd 
to amplifier, filters brainwaves, signals beep 
for ea. Alpha or Theta wave passed. Monitor- 
ing button simulates Alpha sound audio & 

visual (L.E.D.) feedback. Reliable, easy - 
to -use unit -comparable to costlier mod- 

e . Completely safe. Comprehen. instr. bklt. 
No. 1635E11 (8x3x4"; 24 oz.) $128.00 Ppd. 
LOW COST "Starter" UNIT 

Stock No. 71, 80901 $49.95 Ppd! 

MIMI 1E11 1111111111 

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, "middles" - 
greens, "highs " -blues. Just connect hi -fi, 
radio, power lamp etc. & plug ea. lamp string 
into own channel (max. 300w ee.). Kit features 
3 neon indicators, color intensity controls, con- 
trolled individ SCR circuits; isolation trans- 
former; custom plastic housing; instr. 

Stock No. 41,831EH $17.50 Ppd. 

. 

.r._ - MILE 41Aulemomei reoggimill _ 

GET A CHARGE ` 
FROM THE SUN! 

Our 12V Solar Battery Charger, like 
those used aboard satellites but rede- 
signed for broad usage, allows direct 
conversion of light -to -electricity. 
Compact panel put on a boat can au- 
tomatically charge its 12V battery over 
entire daylite period: no power drain at 
nite. Use it anywhere a trickle charge 
is needed (trans. radios, etc.). Terrific 
value, it comprises thirty 1 /2V silicon 
solar cells in series w/ a diode. Cap.: 
30 Watt -hrs. a wk., approx. 
Stock No. 71,971EH ....$89.95 Ppd. 

PRO ELECTRONIC SOUND CATCHER 
Parabolic mike w/ 18 -3i4" reflecting 
shield & 2 I.C.'s in amplifier mag- 
nifies signals 100X that of omni- 
directional mikes. Catch a songbird -. 
1/2 mile off; QB's huddle strategy: , 

sounds never before heard. Superb 
directivity gives highest signal toYN.,., 
noise ratio poss. Safe: auto. cuts off'y'l 
ear damaging noises. Earphones, ^' 
tape recorder output, tripod socket. 
Req. two 9v trans. batt. (not incl). 
No. 1646EH . . (5 -1/2 LB.) 
BIG EAR "TOY" MODEL #80.176EH 

$348.00 Ppd. 
$26.50 Ppd. 

MIN 
SUPER 6" MIN 
SPACE CONQUEROR 

Superb Astronomical Reflector -Up to 
576X. Capable of revealing faint stars of 

nearly 13th magnitude, split double 
stars separated by less than 1 sec. of arc. 

Features aluminized & overcoated 6" VS 
ground and polished Pyrex (R) parabolic' mirror 

accurate to 1/4 wave, 48 F.L. 6X achromatic finder 
scope. 4 eyepieces -48X Kellner, :.z" 96X, 1/4" 192X Rams - 

dens, & a Barlow to double or triple power -rack & pinion 
focusing mount. 47 -3/4" aluminum tube. Electric clock 

drive w /manual slow- motion control. Setting circles. Heavy - 
duty equatorial mount. Pedestal base. 

74 Compares to $325- $375 models 

No. 85,086EH (Shp. Wt. 68 lbs.) ....$259.50 F.O.B. 
6" WITHOUT CLOCK DRIVE NO. 85, 187EH $222.50 F.O.B. 

4 -1/4" REFLECTOR (48X to 275X) No. 85, 105EH $115.00 F.O.B. 
-1/4" REFLECTOR W /CLOCK DRIVE No. 85, 107EH $149.95 F.O.B. 

3" REFLECTOR (60X to 180X) No. 85,050EH .$36.95 Ppd. 

MAIL COUPON FOR 

GIANT FREE 
CATALOG! 

180 PAGES MORE THAN 
4,500 UNUSUAL BARGAINS! 

Completely new '74 Catalog. Packed with huge selec- 
tion of telescopes, microscopes, binoculars. magnets, 
magnifiers, prisms, photo components, ecology and 
Unique Lighting items, parts, kits, accessories - many 
hard -to -get surplus bargains. 100's of charts, illus- 
trations. For hobbyists, experimenters, schools, in- 
dustry. 
EDMUND SCIENTIFIC CO. 
300 Edscorp Building, Barrington, N. 1. 08007 

Please rush Free Giant Catalog "EH " 

Name 

Address 

City 

State 

100 

Zip 
mmm I11 IMM 11111. MOM 

EDMUND SCIENTIFIC CO. 
300 Edscorp Building, Barrington, N.J. 08007 

How Many Stock No. Description Price Each Total 

PLEASE SEND GIANT FREE CATALOG " E H rr MERCHANDISE TOTAL $ 

ADD HANDLING CHARGE -$1.00 ON ORDERS 
UNDER $5.00; 500 ON ORDERS OVER $5.00 

X30 DAY 
MONEY -BACK 

GUARANTEE 
YOU MUST 8E SAT RiFt£D 
OR RETURN ANY PUN - 

CHASE IN 30 DAYS ) 
FOR FULL REFUND } 

I enclose check 
TOTAL $ 

money order for $ 

NAME._ 

ADDRESS 

CITY STATE ZIP 

7 an reader .renire carol 
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A Giant ... Steps Forward! 
..... a truly fantastic, BRAND NEW, 

More than two years in development. 
Modular microcircuit construction. 

Masterpiece of miniaturization. 

MASTER 
SOlDERM 
MARK Y 
The GIANT in a tiny package 

Ti' Service 

Instrument 

Designed for servicing the ENTIRE signal circuit system of any Color or Black & White 
Television receiver . . . by signal substitution! 

Substitutes the following signal stages: 

VHF Tuner. 

Each video i.f. stage. 

Video detector stage. 

Video amplifier stage. 
(Positive and negative going signals avavlable 
simultaneously) 

4.5 MHz sound i.f. amplifier stage. 

Sound limiter stage. 

Sound detector stage. 

Audio amplifier stage. 

Provides tests for: 

UHF tuner. 

Antenna system. 

AGC system. 

Use on the bench or in the home. Equipped with wall plug -in transformer for 120 -vac 
changes over to internal battery power when transformer is disconnected. 

Inbuilt monopole antenna allows use without connection of outside antenna in prime signal areas. 

Inbuilt monitor loudspeaker with separate level control. 

Video carrier level meter may be calibrated against Master Gain Control for the area in which the instrument is used, to 
afford true field strength measurements. 

Lightweight ... and measures a mere 6.5 "x 6.5 "x 3.25" exclusive of knobs, handle and antenna. 

Complete with connecting cables and instructions. 

line, instrument automatically 

You get all this for $169.95 ... at your stocking distributor. 
... or write for more details and complete specifications. 

5715 N. Western Ave., Chicago, Illinois 60645 Phone: (312) - 561 -6354 

In Canada: Len Finkler Ltd., Ontario 

Circle 78 on reader service card 



Our most expensIve turntable 
has direct drive. 

So does ourleast expensive. 
When Technics introduced direct drive, 
we set new standards for turntable performance. 
That's why we use direct drive exclusively 
in all Technics turntables. 

No other system measures up to direct drive. 
Wow and flutter are less than 0.03% WRMS. 
And rumble is down to -65dB (DIN A) and 
-70dB (DIN B). 

WOW AND FLUTTER 
+0.20 

+0.10 

0 

-0.10 

-0.20 
BELT DRIVE DIRECT DRIVE 

Our DC motor has no noise- or static - 
producing brushes and virtually none of the 
hum normally found in AC motors. 
It reaches playing speed in half a revolution 
and has electronic speed control that prevents 
speed changes due to line fluctuations. 

All Technics turntables have illuminated 
stroboscopes, cast aluminum platters and 
variable pitch controls. The SL -1200 also has 
a precision tone arm, viscous damped cueing 
and low -capacitance 4- channel phono cables. 

So does the SL -100A but with a heavier 
platter, bigger motor and longer tone arm. 

FREQUENCY SPECTRUM OF RUMBLE 
-40 

-SO 

o 

20 25 30 40 I BELT DRIVE DIRECT DRIVE 
50 60 80 100 200 

FREQUENCY Hz 

Arid the SP -10 is for those who insist on 
choosing their own tone arm. 

No matter which Technics turntable you 
choose, you get the finest drive system that 
money can buy. But don't take our word for it. 
Read the reviews.* And you'll agree. 

The concept is simple. The execution is 
precise. The performance is outstanding. 
The name is Technics. 
*sP -10: Audio, 8/71; Stereo Review, 9/71. 
SL- I100Á: Stereo Review, 7/73; High Fidelity, 9/73. 

200 PARK AVE., N.Y., N.Y. 10017 FOR YOUR NEAREST 
AUTHORIZED TECHNICS DEALER, CALL TOLL FREE 
800 447 -4700. IN ILLINOIS, 800 322 -4400. 

Technics 
by Panasonic 


