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Dazzle your friends with lightworks. 

Sound n' Color 
The now dimension to music pleasure. 
EICO All Electronic Solid -State Audio -Color 
Organs transform sound waves into moving 
synchronized color images. Connect easily 
to speaker leads of hi -fi or radio. From $29.95. 

Translators 
The electronics you need to create audio - 
stimulated light displays to your own 
imagination. Actuates: Light Display Units, 
Strobe Lites, any lamp configuration (Xmas 
trees, patio lights, etc.). From $24.95 kit, 
$39.95 wired. 

Strobe Lites 
High- intensity bursts of white light from Xenon 
tube flash in cadence with each beat of audio. 
From $24.95 kit, $39.95 wired. 

Build the Stereo Kits praised by experts. 
All amplifier power ratings according to IHF standards. Cortina® designed and manufactured in U.S.A. and guaranteed by EICO. 

r 
E 

1 
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70 -Watt AM /FM Stereo Receiver including 
cabinet. Cortina 3770, $189.95 kit, 
$279.95 wired. 
70 -Watt FM Stereo Receiver including 
cabinet. Cortina 3570, $169.95 kit, 
$259.95 wired. 

EC -1100 
FM WIRELESS MIKE $9.95 

_ , 
_ _ 

, . _ 
A 

one eye MP w ® -,. 

150 -Watt Silicon Solid -State Stereo 
Amplifier, including cabinet. For the audio 
perfectionist. Cortina 3150, $149.95 kit, 
$225 wired. 
70 -Watt Silicon Solid -State Stereo 
Amplifier, including cabinet. Cortina 3070, 
$99.95 kit, $139.95 wired. 

FM Stereo Tuner including cabinet. 
Cortina 3200, $99.95 kit, $139.95 wired. 

Build for fun and use with 
Eicocraf-E jHfY Protect kits. 

The newest excitement in kits. 
100% solid -state and professional. 
Expandable, interconnectable. Excellent 
as introductions to electronics. 
No technical experience needed. 
Finest parts, pre -drilled etched printed 
circuit boards, step -by -step instructions 
36 kits to select from, $2.50 to $9.95. 
Just released: EC -2600 "Super Snoop" 
$8.95; EC -2700 Police & Fire Converter 

._ 
EICOCRAFT10- (lo band) $7.95; EC -2800 Aircraft 

Converter $7.95; EC -2900 Police & Fire 
Converter (hi band) $7.95; EC -3100 
2- Station Intercom (with cases) $10.95; 
EC -3200 "Do -It- Yourself" PC Etching 
Kit $4.95; EC -2300 Audio Preamplifier 
$8.95; EC -2400 Bullhorn $8.95; 
EC -2500 Fuzzbox $8.95. 

Shape up your own car /boat with EICO Engine Analyzer 
For all 6V/12V systems; 4, 6, 8 -cyl. engines. 
Now you can keep your car or boat engine 
in tip -top shape with this solid- state, portable, 
self -powered universal engine analyzer. 

Completely tests your total ignition /electrical 
system. Complete with comprehensive Tune -up & 
Trouble- shooting Manual. EICO 888, $49.95 kit, 
$69.95 wired. 

EC -1900 TREASURE FINDER $9.35 

The first and only solid -state test equipment guaranteed for 5 years. 
Only EICO brings you laboratory precision and long life at lowest cost. 

ttft 
EICO 240 Solid -State EICO 379 Solid -State EICO 242 Solid -State EICO 150 Solid -State EICO 330 Solid -State 
FET -TVOM Sine /Square Wave Generator Deluxe FET -TVOM Signal Tra:er RF Signal Generator 
$59.95 kit; $79.95 wired $69.95 kit, $94.50 wired $69.95 kit, $94.50 wired $19.95 kit, $69.95 wired $59.95 kit, $34.59 wire -I 

You save up to 50% with EICO Kits. Since 1945. Best Buys in Electronics. Over 3 Million EICO Instruments Now in Use. 

FREE 1970 CATALOG full EICO line of 
FREE catalog buysscandnnname 

of nearest dealer. 
Name 

EICO EICO Electronic Instrument Co., Inc. 
283 Malta Street, Brooklyn, N.Y. 11207 

Available In Canada 
Address 

City State Zip 
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GRANTHA 

High School Diploma 

and 
Experience in Electronics 

M 
t 
, 

GRADUAlES 

jl7 a'° u6l 

al-q: 

Try thinking of the School as an 
escalator. Because in a way, that's what 
it is! The home -study* Associate 
Degree Program elevates you from 
electronics technician to associate engi- 
neer. In one easy step? No. Is anything 
worth accomplishing ever easy? 
GRANTHAM would like to see you 
reach the top, but the School also would 
like to see you remain at the top with- 
out faltering. The only way that you 
may accomplish this is by learning to 
really understand electronics. 

By the time that you've completed 
approximately a third of the Associate 
Degree Program, you should be more 
than capable of passing the FCC Exam- 
inations for your first class radiotele- 
phone license and radar endorsement. 
You'll have progressed beyond that 
level. But don't get the idea that this is 

ACCREDITATION 
GRANTHAM School of Engineer- 
ing is accredited by the Accrediting 
Commission of the National Home Study Council, and is authorized 
under the laws of the State of Cali- fornia to grant academic degrees. 

CS HOOL OF GRANTHAM ENGINEERING 
"the college that comes to you" 

1505 N. Western Av, Hollywood, CA 90027 

Telephone: 
(213) 469 -7878 

E. Circle 8 on reader service card 

First Class FCC License 

and 

Radar Endorsement 

a crash course. GRANTHAM doesn't 
teach you simple gimmicks that are de- 
signed just to get you by. 

When the Degree of Associate in 
Science in Electronics Engineering is 
conferred upon you, it will be because 
you've earned it. You'll have a knowl- 
edge and understanding of electronics 
that won't fail you. You'll know what 
you're doing, and why you're doing it. 
And what's more - your associates will 
know that you know what you're doing. 
You'll be proud to say that you're a 
GRANTHAM man. The pride that the 
School takes in its graduates is 
reflected in this simple statement: 
GRANTHAM graduates are men who 
have learned to step up! 

If you're an electronics technician 
who has an earnest desire to become an 
electronics engineer, then you must 
realize that you'll need more education. 
But that realization, although it's im- 

NHSC 
o 

L Oil 
t 

4."Me 

STEP UP! 

ASEE 
DEGREE 

portant, will get you nowhere unless 
you're really prepared to do something 
about it. 

The first step that you take in that 
direction is more important than 
merely thinking about it. However, it's 
a very simple step. Just fill out the cou- 
pon at the bottom of this page, and mail 
it back to GRANTHAM. You'll receive 
a free bulletin which explains this 
unique home -study program in detail. 
Most of the questions that you may 
want answered about the School - are 
answered in the bulletin. You needn't 
worry about a salesman calling on you - none will. 

Should you decide to enroll with the 
School, and your enrollment applica- 
tion is accepted, then you'll have taken 
a first step toward reaching the top in 
electronics. From that point on, 
GRANTHAM will work with you to- 
ward the fulfillment of your ambition - earning your degree in engineering! 

G. L BILI 

The Associate Degree 
Program is approved 
for servicemen and veterans under the 
G. I. Bill. 

As a final requirement for the Degree of Associate in Science in Electronics Engi- neering, you must go to the School in Hollywood for two weeks of review and examination. 

Grantham School of Engineering RE 

1505 N. Western Ave., Hollywood, Cal. 90027 
Gentlemen: 
Please mail me your free Bulletin which explains how the Grantham educational program can prepare me for my FCC 
license and Associate Degree in Electronics Engineering. I understand no salesman or counselor will call, 

Name 

Address 

City State Zip 

Circle 9 on reader service card 
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ON THE ROAD: 
RADAR BRAKING, 
ELECTRONIC SHIFT 

1C- and radar- controlled 
shifting and braking units for 
cars are in the news. 

An automatic braking sys- 
tem may appear next year in 
trucks, buses and cars that uses 
an Impatt -diode microwave 
oscillator to beam a 10.525 - 
GHz signal at obstacles on 
the road. The radar signal 
can be beamed from a horn 
antenna concealed near a 
headlight; another antenna 
near the other headlight re- 
ceives reflections. A phase - 
sensitive detector senses Dop- 
pler frequency shift, feeding 
the signal eventually to accel- 
erator and braking controls. 
Manufactured by Bentley As- 
sociates of Chelmsford, 
Mass.. the units will cost 
$800. 

In Japan, an electronical- 
ly controlled automatic trans- 
mission is being included in 
Toyota's Corona models. The 
electronic computer used in 
the car replaces almost 50% 
of the hydraulic parts needed 
in regular automatic transmis- 
sions with 12 hybrid and 
monolithic IC's. The electronic 
controls enable the shift range 
in second gear to be varied for 
conventional or sport-type 
driving. Cost is about $60 over 
conventional automatic. 

UHF FOR 'GHOSTS' 
NEW YORK -When the 

twin 110 -story towers of the 
World Trade Center rise 
above lower Manhatten in 
1973. TV transmitters located 
in the Empire State Building 
will be moved to the trade 
center. Meanwhile, to pre- 
pare for possible ghosts from 
the partially completed tow- 
ers, TV stations here are 
planning to operate secon- 
dary uhf transmitters to 
cover a pie- shaped wedge 
North of the city. 

LOOKING AHEAD 
In this issue the regular 
feature column by David 
Lachenbruch is on page 4. 

2 

ACOUSTIC SURFACE WAVE FILTERS FOR COLOR TV 

TO VIDEO 

DETECTOR 

To SOUND 
DETECTOR 

Three SWIF combs are combined into single 

unit shown in photo. Center comb, with about 

20 fingers, serves as transmitter; two outer 

combs are series or parallel connected. Dia- 

gram above is of SWIF i.f. unit formed on a 

2 x 1 -inch substrate with IC amplifiers. 

CHICAGo- Transistors for 
tubes, IC's for discrete tran- 
sistors. varactor and com- 
puter diodes for mechanical 
tuners . . . what's next on 
the replacement list in TV 
receivers? Zenith has their 
sights on the bulky. drift - 
prone LC filters needed for 
the i.f. 

The exotic fixed -bandpass 
replacements are called 
SWIFs (Surface Wave In- 
tegrable Filters) by their de- 
veloper, and are made with 
lead zirconate, a piezoelectric 
ceramic. The rf input to one 

comb on an interdigital 
transducer pair (see draw- 
ing) exerts stress near the 
substrate. The transmitter 
comb propagates acoustic 
surface waves to the receiver 
comb, which detects electric 
fields generated by the waves. 
Spacing between comb 
fingers determines bandpass 
frequency. 

To obtain the 40 -MHz 
bandpass response for color 
TV, Zenith can cascade four 
SWIFs on a 2 x 1 -inch thick - 
film substrate, along with IC 
amplifiers to boost losses 

between SWIFs. One of the 
devices substituted for a stan- 
dard i.f. produced a good 
color picture. 

In the experimental 
SWIF. section 1 provides 
out -of -band rejection and at- 

tenuates the sound carrier; 
filters 2 and 3 provide a 

notch at 41.25 MHz, and 
with section 1, the proper 
bandpass with a notch at 
47.25 MHz. Section 4, with 

part 1, provides the correct 
level between sound and pic- 

ture carriers. The SWIFs are 
still under development. 

COMPOSITE TRANSISTORS 

MURRAY HILL, N.J.-By 
combining a score of tiny tran- 
sistor chips into a single 
power transistor, Bell Labs 
has greatly boosted the 
amount of information it can 
handle in comparison with 
other 17 -watt devices. 

A new technique used for 
the experimental transistors 
eliminates emitter circuit 
parasitic inductance. which 
has limited the power out- 
put /gain- bandwidth com- 
bination from power transis- 
tors. The devices have pro- 
duced linear power gains of 
15 dB from dc to 500 MHz 
with 60 -70% efficiencies. 

CBS OFFERS STATIONS 

NEW COLOR CORRECTOR 

NEW YORK-If CBS Tele- 
vision network performers 
have been less colorful in 

recent months, it's the fault 
of CBS Labs. R. H. 

McMann, Jr. of CBS Labs 
developed a color corrector 
that keeps color variations 
between live, film and video- 
tape programs to a minimum. 

The network has been using 
a computer -regulated pro- 
totype. and a $3000 version 
was made available to indi- 
vidual stations last month by 

CBS Labs. 
Engineers can now adjust 

color variations after encoding 
or at any point during trans- 
mission. Color differences can 
be balanced by adjusting all 
three primary colors instead of 
one, which might upset the 
balance. 

The source signal is split 
into two parts, and a correc- 
tion vector added to the red, 

blue and green signals in one 
decoded signal. After remo- 
dulation, the combined sig- 

nals produce an error voltage 
which is summed with the 

original signal to cancel the 
error. 

(N & T continued on page 6) 
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ELECTRONICS IN PHOTOGRAPF 
Photogr"ic E( 41 " . John R. Free Automatic focusing with infrared light 

Half -Hour Darkroom Timer 57 . Frank Tooker FET circuit provides long -interval timing 

Electronic Flash Tester 66 W G. Eslick 

'The Ultimate' Stereo FM Tuner 
State -of- the -art performance 

BUILD THIS ONE 

36 . Kenneth E. Buegel 

TELEVISION 
In The Shop 24 Jack Darr Divide up for efficiency 

KwikFixTM Troubleshooting Charts 
Transistor -keyed agc 

Horizontal Efficiency Tester 
Meter readout saves your eyes 

Service Clinic, 84 Jack Darr 

53 . .. Forest H. Belt 

67 . Homer L. Davidson 

GENERAL ELECTRONICS 
Looking Ahead 4 . David Lachenbruch 
Current happenings with future overtones 

Equipment Report 26 Jack Darr Hickok Digital Instrument System 

Emitter -Coupled Oscillators 33 . . . . Ken Maynard Practical experiments with E -C circuits 

Easy -Build Computer Logic Circuits , 44 . . . Matthew Mandl Get to know the basic logic circuits 

All About Tools 48 . Thomas R. Haskett 
Soldering equipment (conclusion) and nutdrivers 

Technical Topics 59 . . . Robert F. Scott FM with a swept i.f. circuit 

Coming Next Month 

Correspondence 

New & Timely 

DEPARTMENTS 

Stereo FM tuner you'll be proud to own. 
Unbeatable performance . . . use the 
three PC patterns and instructions. 

. . see page 36 

Sophisticated electro- optical system 
added to this movie camera uses mod- 
ulated light beam to focus it. 

.. see page 41 

Half -hour interval timer can be used 
in the darkroom for accurate exposures 

anywhere in the house. 
see page 57 

-or 
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LOOKING AHEAD 
Volume 41 Number 5 

RADIO- ELECTRONICS 
May 1970 

by DAVID LACHENBRUCH 
CONTRIBUTING EDITOR 

Standardizing VTR's 
Standards adopted in Japan for video tape recorders 

using 1/2-inch tape may become worldwide standards - 
mainly because hardly any country outside Japan produces 

any quantity of 1/a -inch vtr's, and certainly no other country 

has given any thought to standardizing. 
At the time the standards were adopted in Japan last 

August, no two makes of machine had compatibility or 

tape interchangeability. Now Sony, by far the biggest man- 

ufacturer of ' -inch vtr's, has announced that all of its 

new models will be "standard," giving virtual assurance 

that all future Japanese recorders will meet the same 

specifications. Earlier, Matsushita (Panasonic) had an- 

nounced "standard" machines, and versions were under- 

stood to have been designed by seven other manufac- 

turers- General, Hitachi, Mitsubishi, Sanyo, Sharp, 

Toshiba and Japan Victor. 

Compact vtr by Pan- 

asonic uses standard 

1/2 -inch tape, and can 

record NTSC color. 
Automatic -control cir- 

cuit corrects phase 

and frequency flucua- 
tions. It will be avail- 
able this year. 

Highlights of the Japanese specs: (1) Full -field, 2- 

head, diagonal -scan video recording (FM); single -track 

fixed -head audio recording. (2) 7.5 -ips tape speed. (3) 

Maximum recording time of more than 60 minutes on 7- 

inch reels. (4) Video frequency bandwidth of 2.5 MHz. 

(5) Video signal -to -noise ratio of more than 40 dB. (6) 

Cylinder diameter of 115.92 mm. (7) Video pitch of 173 

microns. (8) Video track angle of 311 °. (9) Control 

track width at 0.8 mm. (10) Audio track at 1 mm. 

high -voltage components, yoke, ac switch. 
The Commission requested that set makers undertake 

a nationwide inspection and free parts replacement cam- 

paign covering so- called "problem models" -those models 

involved in two or more reported fire or smoke incidents. 

Some manufacturers -notably RCA and Olympic -an- 
nounced immediate programs to locate, inspect and repair, 

if necessary, all cited models. Others, including Magnavox 

and Sears Roebuck, said they had already located and re- 

paired most or all sets with potentially defective com- 

ponents. 
The Commission's report concentrated on color sets 

because its study showed that they were 40 times more 

likely to have fire or smoke problems than black- and -white 

sets. Arithmetically, this would indicate only three fire or 

smoke incidents per million monochrome sets (based on 

the Commission's figures of 120 incidents per million color 

sets). 

TV sets and fires 
Completing its investigation of fire and smoke in- 

cidents in television receivers, the National Commission on 

Product Safety issued a widely publicized (and widely as- 

sailed) report on 13 TV manufacturers and their "prob- 

lem" models which attempted to "rate" brands and models 

for fire safety on the basis of information submitted by the 

manufacturers themselves. There were immediate charges 

that manufacturers were penalized for their cooperation, 

and that those set makers with the best record -keeping 

procedures (particularly those with their own service com- 

panies) were charged with the greatest incidence of fires. 

On the basis of records said to cover nearly 22 mil- 

lion color sets produced from 1965 through 1969, the 

Commission found that reported fire and smoke incidents 

worked out to 120 cases per million sets. It also deter- 

mined that the large majority of identified part failures 

connected with these incidents involved transformers 
(mostly flybacks). Other parts responsible, to a consid- 

erably lesser degree, in diminishing order of importance- 

4 

`Comparable' vhf -uhf tuning 
Television set manufacturers were completely unpre- 

pared when the FCC issued its ruling requiring that uhf and 

vhf tuners in any receiver be mechanically and electronically 

"comparable." In fact, among set manufacturers there was 

the virtually unanimous view that the Commission had 

acted without knowledge of the true facts and that if the 

order were allowed to stand it would seriously hamper 

television production. 
The controversial rule, adopted on the basis of peti- 

tions by uhf broadcasters who felt that tuning difficulties 

was costing them audiences, provides that all TV sets man- 

ufactured or imported into the U.S. after April 30, 1971 

must have "comparable" tuning systems. An exception is 

made for sets with screens smaller than nine inches in 

diagonal measurement; these must be brought into com- 

pliance by May 1, 1973. The FCC made clear what it 

meant by "comparability ": If the vhf tuner has detents to 

make it click into position, the uhf tuner must have them. 

If vhf tuning is done by pushbutton, uhf tuning must be 

accomplished the same way. If an electronic tuning system 

is used, it must be used on both bands. 
The FCC did make a few qualifications. It said that 

uhf tuners need have only six detent positions or pushbut- 

tons, provided that these can easily be set to any uhf chan- 

nels by the set owner. 
Set makers, who normally plan their new models 

three or more years in advance, said the target dates just 

couldn't be met. Some tuners may be available, but there 

was the feeling that the supply would be nowhere near the 

number needed. More importantly, the new types of uhf 

tuners won't fit, physically, the majority of cabinets al- 

ready designed, requiring complete redesign and retooling. 

And even if target dates could be met, manufacturers were 

worried about the hefty cost increases involved -some put 

the retail price hike at $12 to $25 to cover the added costs 

of new tuners. 
Though basically happy with the rule, some uhf 

broadcasters felt it didn't go far enough. They objected to 

the FCC's willingness to accept six uhf detents or pushbut- 
tons as "comparable" when, in fact, some areas can re- 

ceive more than six uhf channels. Some felt that 12 uhf 
positions would be truly comparable with a 12- position 

vhf tuner. R -E 
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Castle, the pioneer of television tuner overhauling, offers the following services to 
solve ALL your television tuner problems. 

OVERHAUL SERVICE - All makes and models. 
(1960, or later) 

VHF or UHF tuner $9.95 
UHF -VHF combination (one piece chassis) $9.95 
TRANSISTOR tuner $9.95 
COLOR tuner $9.95 
(Guaranteed color alignment ... no additional charge) 

Overhaul includes parts, except tubes and transistors. 
Simply send us the defective tuner complete; include tubes, 
shield cover and any damaged parts with model number 
and complaint. Your tuner will be expertly overhauled and 
returned promptly, performance restored, aligned to original 
standards and warranted for 90 days. 
UV combination tuner must be single chassis type; dismantle 
tandem UHF and VHF tuners and send in the defective unit 
only. 
And remember -for over a decade Castle has been the leader 
in this specialized field ... your assurance of the best in 
TV tuner overhauling. 
Remove all accessories . . . or dismantling charge will apply. 
CUSTOM REPLACEMENTS 
Exact replacements are available for tuners that our inspec- 
tion reveals are unfit for overhaul. As low as $12.95 ex- 
change. (Replacements are new or rebuilt.) 

MAY 1970 

UNIVERSAL REPLACEMENTS 

Prefer to do it yourself? 

Castle universal replacement tuners are available with the 
following specifications. 

STOCK 
No. HEATERS 

SHAFT 
Min.* Max.* 

I.F. OUTPUT 
Snd. Pic. PRICE 

CR6P Parallel 6.3v 13/4" 3" 41.25 45.75 8.95 

CRIS Series 600mA 13/4" 3" 41.25 45.75 9.50 

CR9S Series 450mA 13/4" 3" 41.25 45.75 9.50 

CR6XL Parallel 6.3v 21/2" 12" 41.25 45.75 10.45 

CR7XL Series 600mA 21/2" 12" 41.25 45.75 11.00 

CR9XL Series 450mA 21/2" 12" 41.25 45.75 11.00 

*Selector shaft length measured from tuner front apron 
to extreme tip of shaft. 

These Castle replacement tuners are all equipped with memory fine tun- 
ing, UHF position with plug input for UHF tuner, rear shaft extension and 
switch for remote control motor drive ... they come complete with hard- 
ware and component kit to adapt for use in thousands of popular TV 
receivers. 

Order universal replacements out of Main Plant (Chicago) 
only. 

CASTLE TV TUNER SERVICE, INC. 
MAIN PLANT: 5715 N. Western Ave., Chicago, Illinois 60645 * EAST: 130 -01 89th Rd., Jamaica, N.Y. 11418 

Circle 10 on reader service card 
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BELL SETS TRIALS FOR WAVEGUIDE TUBES 

Test "word" similar to PCM pulses 
to be beamed at high frequencies 
through waveguides is displayed 
on oscilloscope. 

MURRAY HILL, N.J.-By 
the late 1970's, your tele- 
phone conversation may be 
beamed at 40-110 GHz 
through 2 -inch circular wave - 
guides throughout the coun- 
try. 1974 field trials for 
northern New Jersey are 
being planned by Bell Labs. 

One of the wrist -size cop- 
per waveguides is capable of 
carrying a quarter of a million 
telephone conversations. Bell 
will use PCM (pulse code 
modulation) since it is rela- 
tively unaffected by energy- 
mode variations that would be 
produced from slight bends in 
the copper tubes. PCM would 
cause only one error per bil- 
lion pulses from one repeater 
to the next, and conversations 

A length of copper -lined steel 
pipe is readied for tests at Bell 
Labs. When buried, conduit 
protects pipe. 

and data transmission could 
be easily mixed with Picture - 
phone service. 

Devices such as Impatt 
diodes, which generate mil- 
limeter waves (between mi- 
crowaves and infrared in fre- 
quency), will be used as 
transmission sources, accord- 
ing to Bell. 

At 20 -mile intervals, 
repeater filters will divide the 
mm waves into 120 com- 
ponent channels, which will 
deliver 282 million- pulse -per- 
sec streams to separate repea- 
ters. After amplification and 
regeneration, the pulse 
streams will be recombined 
by additional filters and 
beamed the next repeater sta- 
tion along the pipe line. 

RCA TO ORGANIZE 
NEW SERVICE CHAIN 

NEW YoRK -RCA is es- 

tablishing a new servicing 
company, independent from 
the RCA Service Co., to re- 
pair all makes of TV sets and 
home -entertainment products. 
The first centers will open in 
Philadelphia and San Fran- 
cisco by October. 

The subsidiary is being 
established, according to an 
RCA executive, because of 
"an expanding need for ser- 
vice in the entire consumer 
products industry." 

TV REPAIR BILL 

CALLS FOR BONDING 
ALBANY. N.Y. -A bill 

that would require licensing 
of television repairmen has 
been introduced in the state 
legislature. 

New York City, mean- 
while, is preparing a similar 
bill with additional require- 
ments. Repairers would be re- 
quired to post $2500 bonds to 
guarantee payment of cus- 
tomer judgments against them. 
Technician license fees would 
be $25 annually, and dealers 
would be required to have at 
least one licensed technician 
unless the dealer was licensed. 

The city bill would cover 
some 1100 TV, radio and 
phonograph repair shops. 

International wiring: Engineers 
from British Aircraft Corp. help 
prepare a test panel rack, part of 
a complete system of test equip- 
ment, that will check out the 
Intelsat 4 series of communica- 
tions satellites. BAC is one of 12 

foreign firms participating with 
Hughes Aircraft Co., builder of 
the satellites, under a $72 million 
contract from Comsat Corp. as 

agent for the 68- nation Intelsat 
organization. The test center, one 
of three to be built, is used to test 
satellites at the California factory, 
then shipped to Cape Kennedy to 
again test the satellites. 

(N & T continued on page 12) 

IN THIS ISSUE 

"The Ultimate" stereo FM 
tuner described on page 
36 has crystal filters and 
IC's in its i.f. section for a 

clean, steep- skirted band - 
pass. The rf front end uses 
forward -agc transistors for 
excellent performance on 
weak signals. 
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Special introductory offer to new members of the 
ELECTRONICS AND CONTROL ENGINEERS' BOOK CLUB 

A042/500 

NUMERICAL 
CALCULATIONS 
AND 
ALGORITHMS 

by Beckett & 
Hurt 

Pub. price, $10.50 
Club price, $8.95 

A101/094 

MICROELEC- 
TRONIC 
CIRCUITS AND 
APPLICATIONS 
by J. M. Carroll 

Pub, price, $12.00 
Club price, $10.25 

A494/754 

ENGINEERING 
MANUAL, 2/e 
by R. H. Perry 

Pub. price, $12.50 
Club price, $9.95 

ANY ONE 
of the se great professional 

hooks 

0 for 
o ,_ 

only 

VALUES FROM $8.95 to $37.50 
A286/507 

SOLID -STATE 
ELECTRONICS 
by R. G. Hibberd 

Pub. price, $9.50 
Club price, $7.95 

A523/401 

CHARACTERIS- 
TICS AND 
OPERATION OF 
MOS FIELD - 
EFFECT DEVICES 

by P. Richman 

Pub, price, $10.00 
Club price, $8.50 

A037/604 
DIGITAL LOGIC 
AND COMPUTER 
OPERATIONS 

by Baron & 
Piccirilli 

Pub. price, $14.50 
Club price, $11.95 

Special $1.00 bonus book 
comes to you with your 

first club selection 
A287/457 

SUCCESSFUL 
ENGINEERING 
MANAGEMENT 

by T. G. Hicks 

Pub. price, $8.95 
Club price, $7.25 

A423/814 

PULSE, DIGITAL 
AND 
SWITCHING 
WAVEFORMS 
by Millman & 
Taub 

Pub. price, $18.00 
Club price, $15.30 

A637/377 

TRANSISTOR 
CIRCUIT 
DESIGN 

by Texas 
Instruments, 
Inc., Staff 

Pub. price, $16.50 
Club price, $14.05 

A347/506 

ELECTRONIC 
DIGITAL 
TECHNIQUES 

by P. M. Kintner 
Pub, price, $12.50 
Club price, $10.65 

A565 /031 
AMPLIFIER 
HANDBOOK 
by R. F. Shea 

Pub. price, $37.50 
Club price, $29.50 

Save time and money by joining the 
Electronics and Control Engineers' Book Club 

HERE is a professional club designed specifically to meet your 
day -to-day engineering needs by providing practical books 

in your field on a regular basis at below publisher prices. 
How the Club operates: Basic to the Club's service is its publi- cation, the Electronics and Control Engineers' Book Club Bulletin, which brings you news of books in your field. Sent to members without cost, it announces and describes in detail the Club's featured book of the month as well as alternate selections which are available at special members' prices. 
When you want to examine the Club's feature of the month, you do nothing. The book will be mailed to you as a regular part of your Club service. If you prefer one of the alternate selec- tions-or if you want no book at all for that month -you notify the Club by returning the convenient card enclosed with each Bulletin. 
As a Club member, you agree only to the purchase of four books over a two -year period. Considering the many books pub- lished annually in your field, there will surely be at least four that you would want to own anyway. By joining the Club, you save both money and the trouble of searching for the best books. 

Circle I / on reader service card MAY 1970' 

r- 

A610/037 

MODERN 
COMMUNICA- 
TION 
PRINCIPLES 
by Stein & 
Jones 

Pub. price, $15.00 
Club price, $12.75 

A126/070 

PRINTED 
CIRCUITS 
HANDBOOK 
by 
C. F. Coombs, 
Jr. 

Pub. price, $17.75 
Club price, $14.95 

A259/607 

COMMUNICA- 
TION SYSTEM 
ENGINEERING 
HANDBOOK 

by 
D. H. Hamsher 

Pub, price, $29.50 
Club price, $24.95 

MAIL THIS COUPON TODAY 

ELECTRONICS AND CONTROL ENGINEERS' BOOK CLUB 
330 West 42nd Street, 18th fl., New York, N. Y. 10036 

Please enroll me as a member of the Electronics and Control Engi- 
neers' Book Club and send me the two books indicated below. I am 
to receive the bonus for just $1.00, and my first selection at the 
special Club price shown. These books are to be shipped on ap- proval, and I may return them both without cost or further obliga- 
tion. If I decide to keep the books, I agree to purchase as few 
as four additional books during the next two years at special Club 
prices (approximately 15'l below list). 

Write Code No. of Write Code No. of 
bonus book first selection 

here hete 

I .I 

Name 

Address 

City 

State Zip 
E33127 
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Learning 
electronics 
at home 
is faster, 
easier, more 
interesting with new achievement kit 

GET A FASTER START IN THE 
COURSE YOU CHOOSE WITH NRI'S 
REMARKABLE ACHIEVEMENT KIT 
When you enroll with NRI we deliver to your door 
everything you need to make a significant start 
in the Electronics field of your choice. This re- 
markable, new starter kit is worth many times 
the small down payment required to start your 
training. And it is only the start ... only the first 
example of NRI's unique ability to apply 50 years 
of home -study experience to the challenges of 
this Electronics Age. Start your training this 
exciting, rewarding way. No other school has any- 
thing like it. What do you get? The NRI Achieve- 
ment Kit includes: your first set of easy- to -un- 
derstand "bite- size" texts; a rich, vinyl desk 
folder to hold your training material in orderly 
fashion; the valuable NRI Radio -TV Electronics 
Dictionary; important reference texts; classroom 
tools like pencils, a ball -point pen, an engineer's 
ruler; special printed sheets for your lesson an- 
swers -even a supply of pre- addressed envelopes 
and your first postage stamp. 

Only NRI offers you this pioneering method of 
"3 Dimensional" home -study training in Elec- 
tronics, TV -Radio ... a remarkable teaching idea 
unlike anything you have ever encountered. 
Founded more than half a century ago -in the 
days of wireless - NRI pioneered the "learn -by- 
doing" method of home -study. Today, NRI is the 
oldest, largest home -study Electronics school. 
The NRI staff of more than 150 dedicated people 
has made course material entertaining and easy 
to grasp. NRI has simplified, organized and 
dramatized subject matter so that any ambitious 
man - regardless of his education -can effec- 
tively learn the Electronics course of his choice. 

DISCOVER THE EXCITEMENT 
OF NRI TRAINING 

Whatever your reason for wanting knowledge of 
Electronics, you'll find the NRI "3 Dimensional" 
method makes learning exciting, fast. You build, 
test, experiment, explore. Investigate NRI train- 
ing plans, find out about the NRI Achievement 
Kit. Fill in and mail the postage -free card. No 
salesman will call. NATIONAL RADIO INSTITUTE, 
Electronics Division, Washington, D. C. 20016 
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ELECTRONICS COMES ALIVE 
AS YOU LEARN BY DOING WITH 
CUSTOM TRAINING EQUIPMENT 
Nothing is as effective as learning by doing. 
That's why NRI puts so much emphasis on 
equipment, and why NRI invites comparison with 
equipment offered by any other school, at any 
price. NRI pioneered and perfected the use of 
special training kits to aid learning at home. You 
get your hands on actual parts like resistors, 
capacitors, tubes, condensers, wire, transistors 
and diodes. You build, experiment, explore, dis- 
cover. You start right out building your own pro- 
fessional vacuum tube voltmeter with which you 
learn to measure voltage and current. You learn 
how to mount and solder parts, how to read sche- 
matic diagrams. Then, you progress to other ex- 
perimental equipment until you ultimately build 
a TV set, an actual transmitter or a functioning 
computer unit (depending on the course you se- 
lect). It's the practical, easy way to learn at 
home -the priceless "third dimension in NRI's 
exclusive Electronic TV -Radio training method. 

SIMPLIFIED, WELL- ILLUSTRATED 
"BITE- SIZE" LESSON TEXTS 
PROGRAM YOUR TRAINING 

Lesson texts are a necessary part of training, but 
only a part. NRI's "bite- size" texts are as simpli- 
fied, direct and well -illustrated as half a century 
of teaching experience can make them. The 
amount of material in each text, the length and 
design, is precisely right for home- study. NRI 
texts are programmed with NRI training kits to 
make things you read come alive. As you learn, 
you'll experience all the excitement of original 
discovery. Texts and equipment vary with the 
course. Choose from major training programs in 
TV -Radio Servicing, Industrial Electronics and 
Complete Communications. 
Or select one of seven spe- 
cial courses to meet spe- 
cific needs. Check the 
courses of most interest to 
you on the postage -free 
card and mail it today for 
your free catalog. 

Available Under 

NEW 
GI BILL 

If you served since 
January 31, 1955, or 
are in service, check GI 
line in postage -free card. 

custom training kits "bite - size "texts 

MAY 1 970 
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New &Timely (continued from page 6) 

POLICE CARS LINKED TO COMPUTER CENTER 

Clever Kleps 30 
Push the plunger. A spring -steel forked 
tongue spreads out. Like this I 

Hang it onto a wire or terminal, let go 
the plunger, and Kleps 30 holds tight. Bend it, pull it, let 

it carry dc, sine waves, pulses to 5,000 volts peak. Not a 

chance of a short. The other end takes a banana plug or a 

bare wire test lead. Slip on a bit of shield braid to make a 
shielded probe. What more could you want in a test probe? 

Available through your local 
distributor, or write to: 
RYE INDUSTRIES INC. 

130 Spencer Place, Mamaroneck, N.Y.10543 
In Canada: Rye Industries (Canada) Ltd. 
Circle 12 on reader service card 

's yours 

for the 
asking! 

GIANT 274 PAGE 

1970 
RADIO -TV 

ELECTRONICS 
CATALOG 

YOUR BUYING GUIDE FOR . . . 

TV's, Radios, Recorders, Phonos, Amateur and CB equipment, 

electronic parts, tubes and test equipment ... featuring B -A's 

famous big bargain packed section! r Write to: 1 
BURSTEIN- APPLEBEE CO., 

DEPT. RE -5 3199 MERCIER ST., 
KANSAS CITY, MO. 64111 

Name 

Address 

City 

State Zip Code 
L 

Circle 13 on reader service card 

SAN FRANCISCO- Twenty 
police patrol cars here have 
been linked to a computer 
through data transmission 
techniques. In addition, a 
computerized dispatcher com- 
munication system is now un- 
dergoing tests. 

A command and control 
unit (above) displays the lo- 
cation and priority of inci- 
dents, also showing the status 
of patrol cars in the area. 
Magnetic tape stores all 
events for later analysis. 

An important feature of 
the mobile transmission 
equipment will be "unjam- 
ming" crowded police fre- 
quencies. The car units can 
handle 100 data transmissions 
in the time required for one 
voice transmission. Pushing a 

Microminiature package made by 

Western Electric for Bell tele- 

phones contains four diodes for 

controlling the volume of sig- 

nals for Touch -Tone calling. The 

4 -pin devices are part of an IC 

used in new tone generators, and 

replace larger diodes. 

12 

button on his radio lets an 
officer instantly request assist- 
ance or an ambulance, for 
example. 

Requests for license veri- 

fication 
control panel (photo) and 
digitally transmitted by press- 
ing the transmit button. A 
central computer can instantly 
acknowledge the signal on an 
illuminated dashboard dis- 
play. The system is built by 

Sylvania. 

can be cranked into a 

NEXT MONTH 
If you've been worried 

about burglars, don't miss 
R -E's "radar" intruder 
alarm in June. The device 
will protect your home or 
shop. 

Also coming is a de- 
tailed look at careers in 

aviation electronics. 
Triacs are being used 

widely these days. Learn 
how they work next 
month. 
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The big difference in TV Alignment instruments: 
Ours Works. 

The B & K Model 415 Sweep /Marker Generator not only works, 
but it makes alignment jobs faster and more accurate. 

Why? Because it eliminates the need for a separate marker generator, 
sweep generator, marker adder, and bias supply. 
You get it all in one compact instrument. 

And it's so easy to use. The IF and chroma bandpasses are simulated 
on the front panel for constant reference. Lights tell you which 
of the crystal -controlled markers are in use and where they 
should be located. And the exclusive marker tilt feature lets you 
place the markers either horizontally or vertically, so you can always 
identify their exact positions. 

Put the B & K Model 415 Sweep /Marker Generator to work for you. 

Ask your distributor for complete details. 

Product of 
DYNASCAN CORPORATION 
1801 W. Belle Plaine 
Chicago, Illinois 60613 

Model 415: 
$399.95 

MAY 1970 
Circle 14 on reader service card 
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Here's A Little Item 
That Will Get You Out 
Of Many A Tight Spot 

HANDLE ONLY 33/4" LONG - 
18 Degree Working Arc. 

Stainless steel Midget Ratchet handle, 17 Drivers, 3%" extension, 

two slotted and two Phillips bits, 12 hexagonal bits from 0.050 to 

5/16 ", one square adapter for 14" wrench sockets -all in pocket - 

sized vinyl case. 

You may purchase from your local 

Supply -House or direct from 

THE CHAPMAN MANUFACTURING CO. 

Manufacturers of Midget Ratchet Offset 
Screwdrivers for over 25 years. 

30 Saw Mill Road, Durham, Conn. 06422 

Kit #4320 
complete $10.00 

\-7 J l 

Circle 15 on reader service card 

New Products From 
THE PHASE CORPORATION 

TEST OSCILLATOR 
THREE FUNCTIONS IN ONE SMALL PACKAGE 

GENERATES PULSE, SAWTOOTH, AND SQUARE 

$34.95 

LI 
Trigger your 

Logic Circuits 

Overlapping Ranges 

Portable and Compact 

Test your Audio Circuits 

FET and 
Unijunction Circuitry 

All Solid -State 

Specifications: 
Frequency: 

Saw and Pulse 
Square 

Rise Time 
Square and Pulse 

Check out your Sweep Circuits 
Pulse Width 

Model 01K 

Model (k t wit 
custom case) $34.95 

(wired and tested) ....$54.95 

$34.95 

0.1 HZ-100 KHZ 
0.05 HZ- 50 KHZ 

0.5g Sec. 

lµSec. @ 100 KHZ 

FOUR TRACE PRE -AMP 
CONVERTS ANY SINGLE TRACE SCOPE TO 

DISPLAY UP TO FOUR SIGNALS AT THE SAME TIME 

Use as Dual Trace, 
Three Trace, or 

Four Trace 

Centering and 
Gain Controls 

for each channel 

FET Input 

Portable and Compact 

Uses Time Sharing Techniques 

Specifications: 
Bandwidth: 1 megahertz /channel 
Maximum Input volts per channel: 

50 volts p -p 
Maximum Output volts per channel: 

0.5 volts p -p 
Display Time: 50 µSec. 

SEND CHECK, MONEY ORDER 
BANKAMERICARD OR 

We Pay Postage to USA Destinat 

THE PHASE CORPORATION, Dept. 37 

ELECTRONICS DIVISION, MEDFORD, MASS. 02155 

All Solid -State 

Sync. Output 

Transition Time: 5 µSec. 
Input Impedance /Channel: 1 meg. ohm 

Model AlKC 
(kit with custom case) .$34.95 

Model A1W 
(wired and tested) ....$54.95 

OR ASK US TO BILL YOUR 
MASTER CHARGE 

ions Dealer Inquiries Invited 

Circle 16 on reader service card 

New &Timely 

WILL DOLBY + CASSETTES = HI -FI? 

NEW YORK -A demonstra- 
tion of a simplified version of 
the Dolby noise reduction 
system here indicates the 
audio quality of cassettes can 
approach that of records. 

The noise -reduction unit, 
made by Advent Corp., was 

demonstrated as a separate 
unit (photo) for use with any 
open -reel, cartridge or cassette 
recorder, and in a cassette 
deck. The Dolbyized cassette 
machine will be available 
soon for $250 and the sepa- 
rate tape unit is already on 

the market at the same price. 
Both units use the "B- 

type" noise -reduction circuitry 
from the four -band profes- 
sional system. The consum- 
er version has a range from 
about 2 kHz upward, and pro- 

CONSUMER DOLBY - 
HOW DOES IT SOUND? 

Advent conducted a series 
of A -B tests with and without 
Dolby. The basic cassette 
player used was a Wollensak. 
The only modification to the 
tape player was a readjust- 
ment of the bias for chromi- 
um dioxide tape (bias was 
turned up about 25% higher 
than in the original unit. 

Sampler tape that came 
with the machine produced 
pronounced hiss. Dolby in- 
hiss almost completely gone. 

High- density tape (Bell & 

Howell UHD and TDK) had 
lower hiss than standard tape. 
With Dolby hiss was absent. 

Chromium dioxide tape 
had lower hiss to start. With 
Dolby in, no audible hiss re- 
mained. 

Opinion? Dolby can take 
the hiss out of low tape 
speeds. Fidelity is another 
matter. 

14 

vides a 10 -dB noise reduction 
above about 4 kHz. 

The Dolby system does 
not reduce noise already in 
the source material. Instead 
it boosts low -level signals 
above the background tape 
hiss level and compresses the 
recorded signal during play- 
back. This returns the signal 
to its original level, pushing 
tape hiss down at the same 
time. 

In addition to input- and 
master -level controls, the 
tape -center unit has calibra- 
tion facilities to optimize the 
system to recorders, a test - 

tone oscillator and multiplex 
filter switch. 

The Dolby units do not 
work with prerecorded tapes. 
currently on the market. 

MODULE EXCHANGE 

H. 
changed for $10 if they be- 
come defective. Scott's regu- 
lar parts & labor 2 -year war- 
ranty remains in effect. Regu- 
lar module cost is $30 $50. 

Regular cost of the 342C's 
quartz crystal FM i.f. ampli- 
fier, for example, is now listed 
at $48.88. R -E 

Plug -in modules in new 
H. Scott gear can be ex- 

RADIO -ELECTRONICS 
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We guarantee the CRT... 
the rest is your business 

Channel Master Opti -Vue Color CRT's with the new three year guarantee not only 
deliver perfect color pictures, but keep your customers coming back for all their 
servicing needs. 

After all, you've earned their confidence by giving them the finest deal in color 
tubes...so who else is better qualified to fix the set when something else goes wrong? 

Once your customers see the value in Opti -Vue - they're sold! It's a higher profit 
sale ... and you've got a satisfied customer. 

We guarantee Opti -Vue for 3 years so you'll get more CRT profits ... and more 
servicing business. 

OPTI-VUE ® 

The line with the 3 Y ear Warranty 
CHANNEL MASTER 

DIVISION OF AVNET. INC.. ELLENVILLE. NEW YORK 12428 

Circle 17 on reader service card 
MAY 1970 
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NOW 
CHECK ALL 
TRANSISTORS 

IN OR OUT OF CIRCUIT .. . 

Flick function 
switch to left 
to check all 
regular tran- 
sistors. 

Flick function 
switch to right 
to check any 
FET. 

G% 

aeMxe;; 

BETA 

." F`I t/ 
MIGROAMPS 

MIIE{AMPS 

. plus 
the new 

FIELD EFFECT 

TRANSISTORS 
too! 

<.41` 

LARGE 6" METER 

You won't be stopped when you run into the new FETs that are wired 
into the latest hi -fi, newest TV receivers and nearly every other new device 
coming on the market. For the very first time, you can check them all, 
in or out of circuit. The TF151 works every time using tried and proven 
signal injection techniques. New, improved tests on special RF transistors 
and the latest high power transistors, mean that the TF151 is the only 
up -to -date transistor tester on the market. A new, exclusive setup book 
in rear compartment guides you to every test for over 12,000 transistors 
and FETs. The book is not needed for general service troubleshooting. 
Regular transistors are checked for beta gain and lobo leakage. FETs 
are checked for transconductance and Igss leakage. only $12950 

NEW SENCORE TF17 compact in and out of circuit 

transistor FET tester. Same as TF151 except in new 

Sencore Nandi case and with 4 -1/2" meter.. .$109.50 
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NO. I MANUFACTURER OF ELECTRON /C MAINTENANCE EQUIPMENT 

426 SOUTH WESTGATE DRIVE. ADDISON. ILLINOIS 60101 

Circle 18 on reader service card 

oirespondence' 

IS NEW, NEW? 

I am an electronics technician 
and have been a reader of your mag- 
azine for 20 years. Many times I have 
read of the discovery of a new device 
or principle. Some have been gen- 
uinely new or unique, others have 
been those "why didn't I think of that 
before" kind. Recently, I have been 
seeing a high percentage of the latter. 

Remember when Acoustic Re- 
search caused a sensation with their 
"new" principle? Does anyone remem- 
ber that, long before, Bell (or 
Westrex) sold a speaker with very 
iow natural resonance to be used in a 

closed box? It seems to me that there 
was also an English speaker. 

Why is everyone so snowed and 
awed by the Dolby system of record- 
ing? If you do research (i.e., the 
Radiotron Designer's Handbook), you 
find that the principles have been 
known for a long time. Combine well 
known compression /expansion tech- 
niques with something like the Scott 
Dynaural and the Olson Noise Sup- 
pressor and you have Dolby. There 
are differences, but the Dolby circuit 
is an obvious conclusion. 

The Scheiber 4- channel recording 
method is also an obvious conclusion. 
I have known how to do this for years. 
In fact, I once tried to get a local 
company interested. The details have 
not yet been released for legal reasons, 
but if Schreiber's method is what I 
think it is . . . a great many people 
are going to be upset. Schreiber's use 
of such phrases as "Analog Computer 
Techniques" is designed to snow 
everybody until he gets his patent. 

There is a theory in psychology 
that such discoveries will frequently 
occur to a great many people at ap- 
proximately the same time. These 
people have no knowledge of each 
other. It is not ESP (as some have 
suggested), but is simply a logical 
conclusion to be drawn from available 
facts in time of need. Whoever makes 
money is whoever gets to the Patent 
Office first! 

CLYDE E. WADE, JR. 
6200 Asher #143 

Little Rock, Ark. 72114 

(continued on page 22) 
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THE CRLECTRO SUPERMARKET 

EYERYTNINO IN E[ECTRONICSI 

VARIABLE BALANCE STEREO READ PHONE 

Unique "Sound Leal" control on each 

earpiece permit adjustment 
Frequency range: 20 to 20000 + cps. 
64' cord with stereo plug. Impedance 

to 16 ohms. 

Cat. No. Q4.132S11.95Net 

AUDIO ADAPTORS 

"Y" Audio Adaptor has a phono pin 
jack on one end and dual phono pin 
plugs on the other 

Cat. No Q4.288 5.99 Net 

MINIATURE LIMPS 

Type PR2. 2.5 volt 0.50 amp 
Cat. No. E2.430 Pkg. of 2 S.29 Net 

Tope P113 3.6 volt 0.50 amp 
Cal. No. E2.431 Pkg. of 2 529 Net 

NESàSTORS 

Attractively packaged 2 per pack, showing 
valses. color codes and formulas. 

Sizes 

Type 

Carbon 

Rating 
's Watt 

Mailable Ma 
IQ Ohm 1.19 

Unit 
Pkg. of 2 

-10% 10 Meg 

Callan 1 Watt 10 Ohm. .19 Ea. 

-10% 1 Meg 

Carbon 2 Watt 10 Ohm. .25 Ea. 

-10% 1OOK 

Win 10 Watt IO Ohm. .36 Ea. 

Wound -10% 1SK 

HOBBYIST'S SOLDERING AND T r r I 
Diagonals long nose pliers, soldering 
iron and solder, solder aid tool, 

heat sink, and screwdriver. 
An ideal gill Item. 

Cat. No. H3378 57.95 Net. 

STANDARD 1000 VOLT CAPACITOR 

High quality. compact and reliable. 
Minimum capacity change with 
varying temperature. Rating: 1000 
volts; tolerance. 20% 

Cat. No. Description Net Unit 
AI.060 22OpF 125 Pkg. at 
Al.06I 330pF .25 Pkg. o12 
01.062 470pF .25 Pkg, of 2 
A1.063 680pF .25 Pkg. of 
A1.064 0.001uF .I9 Ea, 

A1.065 0.DO5uF .19 Ea. 

A1-066 0.OluF .19 Ea. 

EIIPERIMETEWS CIRCUIT BOARD An 
Contains a 33A" a 4" perforated 
board, 15 leminals (No. 14.636) and 
4 mounting het w /strews. Build 
small circuit. hobby and science 
projects. etc. 

Cat. No. J44ä0 5.98 Net 

yntety0 
The "GC Calectro Hobbyist 

Handbook "' is available at your 
nearest Calectro Electronic 
Supermarket. One is located near 

you. WRITE TODAY and we'll rush 
you the name and address of 
your nearest Calectro 
Supermarket. 

CALECTRO 
G -C ELECTRONICS 

400 SO. WYMAN ST. ROCKFORD, ILLINOIS 61101 l=c 
ELECTRONICS 

A DIVISION OF 
MYOROMETAL.S INC. 

TAPE RECORDOR MICROPHONE 

Outstanding miormance an music 
and speech fo the p -ice. Low 

impedance matches 'ate model solid 
state recorder Removable desk 

shod; 44' cola with dual plugs that 
At +unit modele. Frey. Response: 

12O -8h Hz. Oiriul - 77 dB. 
Impedance: 20V ohrn 
Cat. Na. Q4.144 $4.95 Net 

1 

I una 

Ca _ECM() 

TWO STATION WIRELESS INTERCOM 

Jug plug into ae elec:ncal outlet. 
Cosapletely portable. Expand system 
angfime with aditional unite Two 

unit system correlate m disp ay pack. 

Cat Nc. N4-110 534.95 Net 
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WITH ALL 
THE POSTCARDS 

IN THIS BOOK, 
WHY SHOULD 

YOU-SEN 
THISONE\ 

FIRST? 
o 

o 

o \ ." 
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/, Because RCA Institutes home study training in electronics can get you 
started faster, easier to a bright job future and higher earnings! 
Check these RCA Institutes benefits: 

You get Hands -On Training with most RCA Institutes electronics 
programs! (up to 25 kits with some!) 
You get RCA's exclusive "Autotext" method -individual programmed 
instruction, the easy, faster simplified way to learn! 
You get the widest choice of electronics courses and programs! 
You get a selection of low -cost tuition plans (including the exclusive 
"Pay As You Order" Plan!) 

Pave your way to higher pay -mail the postcard today to RCA Institutes 
for the free illustrated catalog, "Your Career in a World of Electronics." 
All courses approved under the new G.I. Bill. Accredited Member 
National Home Study Council. Classroom training also available, in 
New York City. 

moo - 

MAY 1970 

RCJI 
If reply card is detached, send this coupon today. 
RCA Institutes, Inc. Veterans: 
Home Study Dept.758 -005 -9 Check Here 
320 West 31st. Street 
New York, N.Y. 10001 Age 

Please send me free illustrated catalog, 
"Your Career in a World of Electronics." 

Name 
(please print) 

Address 

LCity State Zip 
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Introducing 
the world's only $339 

triggered scope. 

Before you say you don't 
need a triggered scope, 
look what's happening to 

TV servicing: tubes are 
out, transistors and IC's 
are in. 

With tubes you could 
play hit -or -miss, knowing 
the tube would take the 
overload. Try the same 
thing now, and good -bye 
transistors. 

For new -era circuitry, 
Leader introduces a new - 
era troubleshooter. A 

triggered scope, just like 

the ones the TV designers 
'use. 

SC,.... 

Now the wave shape is 
locked in and continuously 
displayed. Now you can 
look at a waveform con- 
taining high and low 
frequency components. 
Now you can determine 
voltage directly and 
instantly. 

Before you say $339 is a 
lot of bread, look what it 

buys: Leader's LBO -501 

5 -inch triggered scope, 
with a bandwidth of DC to 

10MHz and a solid state 
package. 

Going like hotcakes at 
your Leader distributor. 

Seeing is believing. 
LEADER INSTRUMENTS 

3747 27th Street, Long Island City. N.Y. 11101. (212) 729 -7411 

Circle 20 on reader service card 

Clever ie 
Test probes designed by your needs - 
Push to seize, push to release (all Kleps spring 
loaded). 
Kleps 10. Boathook type clamp grips wires, 
lugs, terminals. Accepts banana plug or bare 

wire lead. 43/4" long. $1.19 
Kleps 20. Same, but 7" long. $1.39 

Kleps 30. Completely flexible. Forked -tongue 
gripper. Accepts banana plug or bare lead. 

6" long. $1.47 

Kleps 40. Completely flexible. 3- segment auto- 
matic collet firmly grips wire ends, PC -board 
terminals, connector pins. Accepts banana plug 
or plain wire. 61/4" long. ;2.39 
Kleps 1. Economy Kleps for light line work (not 
lab quality). Meshing claws. 41/2" long. $ .99 

Pruf 10. Versatile test prod. Solder connec- 

tion. Molded phenolic. Doubles as scribing 
tool. "Bunch" pin fits banana jack. Phone tip. . 
51/2" long. S 

All in red or black - specify . 

For additional information, write for our com- 

plete catalog of - test probes, plugs, sockets, 

connectors, earphones, headsets, and minia- 
ture components. 

Available through your local 
distributor, or write to: 
RYE INDUSTRIES, INC. 
IN Spencer Place, Mamaroneck, N.Y. 10543 
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. Rleps 30 

Circle 21 on reader service card 

CORRESPONDENCE 
(continued from page 16) 

ARTICLES I'D LIKE TO READ 

I am a constant reader of your 
magazine and like it very much -es- 
pecially the transistor circuits you sug- 

gest building. I build most of these 
circuits you publish, and would like to 
see more of them. 

How about publishing some of 
the following articles in some of your 
future issues: 
1. Low -voltage transistor capacitor 

tester (test of quality). 
2. TV transistor camera (closed - 

circuit rf) . 

3. FET transistor quality tester. 
4. Transistor audio oscillator. 
5. Transistor signal generator. 
6. Transistor multiband receiver. 
7. Control rectifier quality tester. 
8. Triac quality tester. 

C. P. ARMENTROUT 
Titusville, Fla. 

KWIK -FIXTM WORKS! 

I recently repaired a Zenith 
20X1C38 chassis that had color stripes 
and turned to the March issue of 
Kwik- FixT`t for help. 

It was a particularly difficult case 
because I had multiple troubles -the 
control voltage was inadequate and 
the 3.58 mHz oscillator was unstable, 
with the result that sometimes there 
were stripes and sometimes not. 

Although the Kwik- FixTat guide 
did not point to the defective parts, I 
found the circuit description and the 
troubleshooting guide in the text to be 
invaluable in isolating the intermittent 
components. 

Although schematics are gen- 
erally available, there is a real need 
for brief descriptions of their opera- 
tion and I appreciate the thoroughness 
and tersity of Forest Belt's articles. 

MONTY HUCKLE 
Tahoe City TV Service 

Tahoe City, Calif. 95730 

PULSE -GENERATOR FOLLOW -UP 

The author reports that if you use 
PC boards to construct the pulse gen- 
erator (February 1970, page 37) you 
will do OK. But, if you wire directly 
from the main schematic (Fig. 2) or 
try to compare it with the PC pattern 
on page 38, you'll run into a little 
trouble. On the schematic, there 
should be a dot indicating a connec- 
tion between the top end of R33 and 
the lead from R32 and the emitter of 
Q3. Resistor R33 is the common 
emitter resistor for Q12 and Q13. 

Too, there should be a connec- 
tion between the collector of Q5 and 
the top end of R18 in the base circuit 
of Q6. R -E 

Circle 22 on reader service card + 
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beg :ns evea before you've heard a note from the new Sony TA -1144 Stereo Amplifier and ST -5100 FM Stereo /FM -AM Tuner. Pleasure. The switches flick firmly. The pushbuttons push back just enough tefore locking in smartly. Continuous controls Ulke tuning, volume, balance), feel almost viscous- damped. Your fingers are guided to function swiftly effortlessly. You've experienced a feeling of quality that is a hint 1D the performance you'll enjoy once ycu turn on these Sony components. Take ;he ST- -E100. The combination of two tuning meters, a 2.6uV IHF sensitici,y, and 1.5dB capture ratio zero in on your first station. FM ;ereo you oaa feel. 
Now the 'l'A -1144 Stereo Amplifier. l More stereo you can feel. Rich (the TA- 

1_44 
'' r pu,s out 50 watts IHF pe_ channel 

to 8 ohms, both channels operating). 
Clean Less than 3.03% IM, 0.05% har- monic, at 1 watt). And just the way you 
like it (:harks to those subtly- detentes " 3 bass and treble Sliders on each channel). 

So now yo i're wondering, of course about t e prices, Just $219.50* each; $439* tte pair. Ycu'II hardly feel that at all. 
Sony Carppration of America. 47 -47 NEW SONY' 

Van Darn Et..Long Island City.N.Y.11101. AMPLIFIER AND TUNER 
`Suggested List 
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Use Aerovox capacitors 

available from your local 

AEROVOX DISTRIBUTOR 

He's your best "one- stop" source for 

virtually every replacement capaci- 

tor you require. He carries the com- 

plete Aerovox line which includes: 

ceramics, micas, electrolytics, 

papers, film and interference filters. 

So no matter what your replace- 

ment requirement, you're sure to 

find it at an Aerovox Dsit-ibutor. 

service it 

FAST 
with 
components 
that 

LAST! 

4;.11°V; , / AEROVOX J C O R P O R A T I O N 

DISTRIBUTOR SALES, New Bedford, Mass. 02141 

Visit AEROVOX at New Show, Booth 4110 & 
Industribution Center Room 557 

Circle 23 on reader service card 

24 

In the Shop ...With Jack 
By JACK DARR 

SERVICE EDITOR 

DIVIDE UP FOR EFFICIENCY 

WHILE I WAS WORKING ON A TV SET 

the other day, I noticed that I did a 

lot of getting up and running back 

and forth. Not that the exercise 

wasn't good for me; I just seemed to 

spend most of my time "on the road." 
This might be healthy, but it isn't too 

darn efficient. This started me think- 
ing about our shops, and their 
efficiency. In other words, what can 
we do to get more done in less time, 

and with less trouble? 
I remembered a discussion I'd 

had with a friend about his shop lay- 

out. I took a long hard look at my 

own indoor pig pen, and decided that 
it fell a good deal short of being 

100% efficient! Out came the scratch - 

pad, and I started to see if I could 

work up some ideas. 
I believe that for maximum 

efficiency we should divide the shop 

into three "primary areas," each one 

set up for a certain type of work - 
instruments, tools, etc. The first one 

would be the "starting point "; this 

should have the measuring test equip- 
ment- voltmeters, ohmmeters, high - 
voltage voltmeter, scope, etc. These 
are the test instruments you use first 

on every job to read "quantities ": dc 

voltages, resistance, and so on. 
A good percentage of service 

jobs will be finished right in this 

primary area. As you know, most 
jobs call for replacement of bad resis- 

tors, dead tubes, broken wires and 
that kind of thing. So, this position 
should have test equipment for mak- 
ing basic tests within easy reach. 

Next to this position should be 
No. 2 area. This should have parts 
testers for capacitors, transistors, 
tubes, flybacks, and the parts- substi- 

tute boxes -resistors, electrolytic ca- 
pacitors, etc. This area should adjoin 
No. 1 so you'll have to move only a 
short distance to get any of these in- 

struments. 
Next to No. 2 should be No. 3, 

with the equipment that we use least 
often. This would include color -bar 
and TV pattern generators, rf signal 

generators and the sweep and marker 
generators for alignment work. This 

area should be accessible, but out of 
the "main stream" of traffic flow to 
areas 1 and 2. When this isn't being 
used for alignment, it can be used as 

a "cooking area," with the signal gen- 
erators, bar -dots, etc. to provide 
steady test signals. 

There's one more question, and 
this depends entirely on how you like 

to work. Might say that the question 
is "fixed or mobile ?" In other words, 
should the test equipment be set on 

the bench, on a shelf above it, or on 

carts so that it can be rolled up to the 
job? The best way to find is to try it 

and see. 
For example, I use -a com- 

bination: scope under the shelf on the 
bench, small transistorized voltmeter 
on the bench, and a big capacitor 
tester, flyback tester and transistor 
tester on a roll- around cart. 

Run an experiment for yourself. 
Make a tentative instrument setup, 
and try it out on a few actual service 
jobs. See how many times you have to 
get up and go get an instrument that's 
not within easy reach; also, see if 
your most -used instruments can be 
reached without moving too far. With 
me, this is the tvm and the scope; 
yours may be different. 

So, step back and take a long, 
hard, honest look at the operation 
and layout of YOUR shop. Then, see 

if you can't find some way to shuffle 

things around so that it will be much 
more efficient. As another example, I 

put a new transistor tester on the 

shelf at the far end of the bench from 
my favorite working position. I found 
myself jumping up and running the 
length of the shop to get the transis- 
tor tester. So, onto the cart it went 
with the rest of the parts testers, 
where it belonged. 

I think you'll be surprised at the 

results. If you can make only a 10% 
saving of time on most jobs, it will 

amount to a tidy bundle of bread at 

the end of a month! If you have a 

fixed minimum bench charge, as most 
of us do, the quicker you can get a 

job out, the more you make per day. 
And, that's the name of the game! R -E 
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don't miss this opportunity 

If You Have What It Takes 
to Qualify for Training in Electronics 

We'll Not Only Train You... 

We'll Help You Finance 
Training and Help Place You 

In the Job You Want! 

Just a few short years ago, who could have imagined 
electronic marvels like the micro -miniaturized printed 
circuit, no larger than the head of a pin ... battery - 
powered heartbeat regulators ... computers that 
make split- second calculations it would take the 
human brain years to duplicate! This is the amazing 
world of technology. 

The demand for trained Electronics Specialists and 
Draftsmen is increasing every year! These are well - 
paid, prestige positions with practically unlimited 
opportunities for advancement. In 12 months or less, 
United Technical Institute can prepare you to take 
your place in this dynamic, expanding field. You can 
study right at home, in your spare time and at your 
own pace - or attend a UTI resident school near you. 

Because UTI is an eligible institution under the 
Federally Insured Student Loan Program, you may 
attend the Institute on a government -guaranteed 
educational loan. And after you finish your training, 
we can help you find your first position! 

Accredited Member of National Association of Trade and 
Technical Schools. Approved for Veteran Training. 

Get the facts now! Just clip the coupon and 
I send today for a FREE, fact- filled book des- 

cribing the exciting opportunities in electronics, I 
and how you can qualify for them. We'll rush 
your book by return mail so you can read it and I 
decide for yourself. No obligation, of course. 
But don't delay - clip the coupon for your free 
book today! 

MAY 1970 

Name 

Address 

City 

Phone 

I I am interested in Classroom Study Home Study El Facts on GI Bill J 
Circle 24 on reader service card 

United Technical Institute 
division of Career Academy 

125 W. Wells St. Milwaukee, Wis. 53203 Dept. N215200 

Please rush me your free 28 page booklet 
with all the details on your Electronics course 

(Please print) 
Age 

State Zip 

I 

I 

I 
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n. 

iqr QOw 
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. 

`'14413 

,,` 

BELL, 
TELEPHON E, 

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. jc 
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. 

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 cable S: 

up to 1/2" in diameter. 
RADIANT HEAT 

CABLE, 
OF CABLE, - WIRE CONDUIT f 

IR '-1 COPPER TUBING 
or any non -metallic 

sheathed cable. 

Also used as 

DRIVE RINGS r in stringing wires. f's 
Uses T -75 staples with 1/2" "r- flat crown in 9/16 ", 5/8" and 

i 7/8" leg lengthy 
n 

Arrow Automatic Staple Guns save 70% in time 
and effort on every type of wire or cable fasten- 
ing job. 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. 

122872111:1Saddle Brook, New Jersey 07663 

and Pacesetters 
For Almost A Half Century" 
Circle 25 on reader service card 

EQUIPMENT REPORT 
Hickok DMS -3200 

For manufacturer's literature, circle 

HICKOK'S NEW DIGITAL MEASURING 

System, the DMS -3200 Main -Frame, 
is the mother -unit of what promises 
to be a pretty large family. There 
are 12 plug -in units which can make 
the main -frame display unit into an 
ac or dc voltmeter, ohmmeter, capa- 
city meter, event counter, current 
meter, frequency meter, and even a 
multimeter. Hickok will add new 
plug -in units from time to time, as 
the need arises. 

The main frame includes the 
sequential counting and display cir- 
cuits, their control circuitry, and an 
extremely well regulated power supply 
for main -frame circuitry and the 
plug -ins as well. The digital readouts 
are Burroughs Corp. Nixie tubes - 
special neon tubes which light up 
actual figures over an inch high. 
Three digits are displayed, but the 
system has a very wide coverage. This 
is made possible by range- switching 
of the plug -ins. The decimal point 
moves automatically. 

The main -frame circuitry is basi- 
cally a pulse counter. This is done by 
three cascaded decade scalers; five 
RTL JK flip -flops, interconnected as 
switch -tail -ring counters. These are 
computer circuits designed to count 
up to 10, then pass along one pulse 
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No. 67 on Reader Service Card. 

for every 10 pulses fed in. If there 
are any odd pulses left over, it saves 
them up and displays them on its 
own Nixie tube. (Each decade scaler 
stage controls one of the tubes). 

For example, if 467 pulses are 
fed in. the first counter will save the 
odd "7," and pass on 46 pulses to 
the next stage. This stage will pass on 
four pulses and save the "6." The 
final stage gets only four pulses; each 
stage will display the figure it has left 
over, and the display then reads "467." 
The "first" stage, by the way, is the 
"units" or right hand digit; this works 
from right to left. This is actually a 
"mini- computer." "Mini" only in phy- 
sical size; it uses a total of 18 in- 
tegrated circuits and 43 transistors. 
The pulses that it counts come from 
the plug -in unit. 

In the ac voltmeter plug -in, for 
example, an ac voltage of any fre- 
quency up to 1 MHz is fed to the 
input. It reads rms values, at a rated 
accuracy of -!- 0.1 % of the indicated 
reading plus or minus one count. It 
will also read square or sawtooth wave- 
forms with the same degree of ac- 
curacy. Correction tables are provided 
for use with other waveforms, if 
needed. 

To get the pulses which are actu- 
ally counted, the ac voltmeter takes 
the input ac voltage, passes it through 
a very closely calibrated attenuator 
network, and feeds it to an ac pre- 
amplifier. 

From this stage, it goes to an 
ac /dc converter, where it is rectified 
to a dc voltage directly proportional 
to the rms value of the input. This is 

compared to a closely regulated re- 
ference voltage from a Zener diode. 
The differences voltage is split, and 
gated through a control flip -flop, with 
pulse shapers in its outputs. Our ac 
voltage has now become a squared - 
off and carefully calibrated pulse; this 
pulse triggers and times a gated oscil- 
lator circuit, working at about 10 
kHz. 

So, for a given value of ac in- 
put voltage, a very accurate "burst" of 
oscillator signal is generated and fed 
to the pulse counters in the main 
frame. These actually count the num- 
ber of cycles, and display them on 
the Nixie tubes. In the example given 
before, the input voltage pulse "chops 
out" 467 cycles of oscillator signal 
and sends it along to be counted. 

It's very interesting to watch this 
thing at work! The Nixies light up 

(continuel on page 80) 
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New s Books for every electronics interest 

New 18th Edition of the famous E & E 

RADIO HANDBOOK 
by WILLIAM I. ORR, W6SAI. Completely up- dated edition of the famous communications 
handbook which is the electronics industry 
standard for engineers, technicians and ad- vanced amateurs. Explains in authoritative 
detail how to design and build all types of 
radiocommunications equipment. Includes 
SSB design and equipment, RTTY circuits, 
latest semiconductor circuits and IC's, as 
well as special- purpose and computer cir- 
cuitry. Order 24020, only $13.50 

New 13th Edition of the famous 
TUBE SUBSTITUTION HANDBOOK 

Lists over 12,000 direct substitutions. A 
complete guide to substitutions for receiv- 
ing, picture tube, miniature, industrial, and 
communications types; also includes foreign 
tubes. Tells how and when to make proper 
substitutions. 
Order 20769, Twin -Pak (regular size for 
bench use; pocket -size for caddy) both for 
only $2.25 
Order 20768, shop edition, only $1.75 

Color -TV Trouble Clues, Vol. 3 
by HOWARD W. SAMS EDITORIAL STAFF. 
Helps speed diagnosis of color -TV troubles. 
Tells how to get right to the heart of the 
problem, how to make positive checks, how 
to use meaningful clues for quick trouble- 
shooting. Supplements popular earlier vol- 
umes, but contains all -new material, espe- 
cially on late -model color chassis. 
Order 20762, only $3.50 
ABC's of Voltage- Dependent Resistors 
The Voltage- Dependent Resistor (VDR) is 
relatively unknown, and its advantages 
have gone largely unrecognized and unused. 
This book explains in simple language the 
principles of VDR's, and describes the many 
types available, and how they are used in 
a variety of applications. 
Order 20771, only $2.95 

SWL Antenna Construction Projects 
Provides detailed information on how to 
construct 35 different antennas for improved 
short-wave reception. Explains basic an- 
tenna principles and then presents the con- 
struction projects which fall into six basic 
classes of design. Order 20766, only . $2.95 

Auto Radio Servicing Made Easy 
2nd Ed. Explains the circuitry of both new 
and old auto radios, covering each of the 
tube and transistor stages. Provides step - 
by -step troubleshooting and repair details; 
explains how to eliminate noise and inter- 
ference, and how to make proper adjust- 
ments. Order 20719, only $3.95 

MAY 1 970 

Ap t pF, PRINCIPLES 

I ». 
THIS IS ELECTRONICS Series 

by ITT EDUCATIONAL SERVICES, INC. 
These books provide a remarkable in- troduction to electronics, imparting to 
any reader a clear understanding of the basics of this vital technology. All 
topics are covered and readily mastered. 
Vol. 1. Basic D -C Principles 
Covers electronics -past and present; 
electronic components and symbols; 
matter and electricity; current, volt- 
age, and resistance; series and parallel 
circuits; conductors, semi- conductors, 
and insulators; resistors; and sources 
of d-c power. 
Order 20657, only $5.95 
Vol. 2. Basic A -C Principles 
Covers alternating voltage and cur- 
rent; capacitors and capacitive react- 
ance; magnetism and electromagne- 
tism; electrical measuring instruments; 
and inductors and inductive reactance. 
Order 20727, only $6.95 
Vol. 3. Circuits 
A -c and d -c principles and components 
are used to illustrate how vacuum 
tubes and semi- conductors operate. 
Various amplifier and oscillator cir- 
cuits of both tube and transistor types 
are fully described. 
Order 20759, only $6.95 
Vol. 4. Applications 
This volume explains how amplifier 
and oscillator circuits are used in 
actual applications. Explains prin- 
ciples of modulation, broadcast re- 
ceiver fundamentals, a -m and f -m 
receiver circuits, etc. 
Order 20760, only $5.95 
4 -Vol. Set. Order 20761, only. $23.50 

Record Changer Servicing Guide 
Provides a complete understanding of 
record changers, how they operate, and the 
various systems employed. Provides de- 
tailed instructions on how to track down 
troubles encountered in record changers and 
how to repair them in the fastest and most 
effective way. Order 20730, only $3.95 

Electronic Organs -Vol. 2 
Explains the fundamental principles of elec- 
tronic organs, including theory. ' develop- 
ment, features and operation. In block 
diagram and schematic illustrations, the 
book shows what is inside an organ. 
Order 20754, only $5.50 

Color -TV Waveform Analysis 
This book provides both the theoretical and the practical knowledge of waveform anal- 
ysis essential for profitable and efficient 
color TV servicing. It begins with the rf 
and i -f sections, and proceeds through the 
video -amplifier, bandpass- amplifier, color - 
sync, color -demodulator, and matrix cir- 
cuits. Also includes a full discussion of 
vectorgrams. Order 20763, only $3.50 

ABC's of Thermistors 
Explains in detail this simple, but extremely 
useful solid -state device with which many 
technicians are unfamiliar. Discusses ther- 
mistor fundamentals, instrument applica- 
tions, control and alarm applications, 
amplifier and oscillator applications, ther- 
mistors in communications, and supple- 
mentary circuits. 
Order 20765, only $2.95 

101 Questions & Answers About 
Hi -Fi and Stereo 

A practical and useful reference book ex- 
plaining the essential facts about hi -fi and 
stereo, with important help on trouble- 
shooting and maintenance. The six sections 
of the book cover: high- fidelity systems; 
amplifiers; tuners; record and tape players; 
maintenance and troubleshooting proce- 
dures. Order 20753, only $3.50 

Amateur Radio Incentive Licensing 
Study Guide 

Fully explains the new incentive licensing 
which affects both newcomers and old - 
timers. Covers all the new FCC Regula- 
tions and band allocations. Includes sample 
exams for Novice, Technician, Conditional, 
and General- Advanced- and Extra -Class 
licensing. Order 24004, only $2.75 

Space -Flight Simulation Technology 
Presented as a primer covering the contri- 
butions, capabilities, and future potenti- 
alities of a very rapidly expanding industry. 
Deals in detail with simulation and the 
simulator -a training innovation without 
which manned space flight would be im- 
possible. Order 20756, only $4.95 

How to Use Integrated 
Circuit Logic Elements 

Written for the engineer or technician who 
has not previously used or designed digital 
logic circuits. Also, electronic hobbyists will 
find this book interesting and understand- 
able and will appreciate the fascinating logic 
circuits dealt with in the material. 
Order 20755, only 

HOWARD W. SAMS & CO., INC. 
Order from any Electronic Parts Distributor, or 
mail to Howard W. Sams & Co., Inc., Dept. RE -5 
4300 W. 62nd St., Indianapolis, Ind. 46268 
Send books checked at right. S enclosed. 

Send FREE 1970 Sams Book Catalog 

Name 
PLEASE PRINT 

Address 

City State Zip 

Circle 26 on reader service card 

$3.95 

24020 20760 
20769 20761 
20768 20730 
20762 20754 
20771 20763 
20766 20765 
20719 20753 
20657 24004 
20727 20756 
20759 20755 
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"Get more 
education 
or 
get out of 
electronics 
... that's my advice ° 

28 

IN -DEPTH 

COVERAGE OF 

SOLID STATE 

ELECTRONICS 

...including 
integrated circuits! 
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MAY 1970 

Ask any man who really knows the electronics industry. 

Opportunities are few for men without advanced tech- 
nical education. If you stay on that level, you'll never 
make much money. And you'll be among the first to 
go in a layoff. 

But, if you supplement your experience with more 
education in electronics, you can become a specialist. 
You'll enjoy good income and excellent security. You 
won't have to worry about automation or advances in 
technology putting you out of a job. 

How can you get the additional education you must 
have to protect your future -and the future of those 
who depend on you? Going back to school isn't easy 
for a man with a job and family obligations. 

CREI Home Study Programs offer you a practical way 
to get more education without going back to school. 
You study at home, at your own pace, on your own 
schedule. And you study with the assurance that what 
you learn can be applied on the job immediately to 
make you worth more money to your employer. 
You're eligible for a CREI Program if you work in elec- 
tronics and have a high school education. Our FREE 
book gives complete information. Mail postpaid 
card for your copy. If card is detached, use coupon 
below or write: CREI, Dept. 1405A, 3224 Sixteenth 
Street, N.W., Washington, D.C. 20010. 

r 

footled /977 

AooWmd M,mda o/ io, Noriond Nomn SrWj emoted 

CREI, Home Study Division 
McGraw -Hill Book Company 
Dept. 1405A, 3224 Sixteenth Street, N.W. 
Washington, D.C. 20010 

Please mail me FREE book describing CREI Programs. I 

am employed in electronics and have a high school education. 

NAME AGE 

ADDRESS 

CITY STATE ZIP CODE_ 
EMPLOYED BY 

MN, 

TYPE OF PRESENT WORK G.I. BILL 
I am interested in 

Electronic Engineering Technology Computers 
Space Electronics Nuclear Engineering Technology 
Industrial Automation NEW! Electronics Systems Engineering 

J 
APPROVED FOR TRAINING UNDER NEW G.I. BILL 

31 

www.americanradiohistory.com

www.americanradiohistory.com


Our hot ones are the last to go. 
The last thing you need is to be 

called back a day or two after you've 
replaced the sweep or high voltage 
tubes in somebody's color TV. 

But, they're usually the first to go. 
Because they get so hot. 
So we figured out how to cool them. 
Now, they last a lot longer. 
Take our 6JE6C /6LQ6, for ex- 

ample. It's the horizontal deflection 
tube that takes such a beating when 
the set gets hot. 

32 

Well, we've given it special patent- 
ed radiator fins that first absorb the 
heat and then radiate it out of the 
tube. 

Now it runs cooler and lasts longer. 
Same for our 6JS6C. 
Or take our 6BK4C /6EL4A. 

That's the shunt regulator that elim- 
inates runaway high voltage. We gave 
this one a whole new anode and 
shield design to improve heat transfer 
and stability. 

Now it also runs cooler and lasts 
longer. 

Or take our 3A3B high voltage 
rectifier. This one's got leaded glass 
for added protection. And it lasts 
longer too. 

So next time you have to replace 
any of the hot ones, just cool it. 
You'll both last longer. 

SYLVANIA 
GENERAI TELEPHONE & ELECTRONICS 
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For the experimenter 

I 
OEMITTER -COUPLED 

OSCILLATOR CIRCUITS 
I Basic emitter- coupled circuit 
2 Basic R -C oscillator 
3 R -C oscillator to 30 kHz 
4 Simple musical instrument 
5 R -C oscillator with feedback 

by FRED MAYNARD 

THE EMITTER- COUPLED AMPLIFIER IS 
a most useful configuration in logic, 
switching and vhf circuits. It can also 
be used in a series of very simple and 
interesting oscillators. Eight such cir- 
cuits are shown here. 

The basic E -C amplifier 
The basic emitter -coupled am- 

plifier consists of the two -transistor, 
three -resistor configurations shown in 
Fig. 1. The base of Q1 is the input, 
and the collector of Q2 is the output. 
Transistor Q I is an emitter follower, 
and Q2 a grounded (common) -base 
voltage amplifier. The emitters of Q1 
and Q2 are tied together and con- 
nected to a common, unbypassed 
emitter resistor, R2. Resistor R1 is a 
normal load resistor. 

In the circuit in Fig. 1 -a, the bases 
of both transistors are at ground po- 
tential, and a split supply of +3 volts 
and -6 volts is required. A more 
convenient circuit requiring a single 
6- to 9 -volt supply is shown in Fig. 1- 
b. Here the intermediate base bias 
level is obtained from voltage divider 
R3 and R4. Resistor R4 is bypassed 
to ground. In all the applications 
shown in this article, a version of Fig. 
1 -b is used, but the split- supply ver- 
sion of Fig. 1 -a can also be used. 

Gain and phase relationships 
As a voltage amplifier, the E -C 

amplifier is not outstanding. The 
configuration in Fig. 1 -b provides a 
voltage gain of about 4. A well -de- 
signed, common -emitter, single -tran- 
sistor amplifier can provide voltage 

MAY 1970 

INPUT 
01 

6 L -C oscillator variations 
7 Capacitive feedback circuit 
8 Carrier insertion oscillator 
9 Intruder detector 

10 Emitter -coupled amplifier 

RI 
3002 

OUTPUT 

02 

+3V 

3V = BATT 

5K R2 6V 
1.2K = BATT 

O 
6V 

b 

Fig. 1 -a -(left) Emitter -coupled ampli- 
fier using split supply. b -Using a 6-9, 
volt supply. 

Fig. 2 (above) -R-C oscillator has feed- 
back from Q2's collector to the base of 
Q1. 

Fig. 3 (below) -R -C oscillator circuit 
covers 15 Hz -30 kHz, and is useful asi 
wave generator. 

C3 
5 /I5V 

_LCl 

C2 
0.5 o 

.05 
QI 

RI 
.3002 

R3 
5602 
..ruUt 

10/15V o +1 

/44.. 

R6 
30K 

+9V 

Q3 

R7 
6002 OUTPUT R5 

5K 

;R2 
1.2 K 

R4 
2.2K 

25/I5V 
P -P MAX 
1.2V so0a 

o 
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Fig. 4 -Trim pot series can turn Fig. 3 
circuit into a simple musical instrument 
covering C scale. R1 value varies vibrato. 

Fig. 5- Variations of L -C oscillator 
can be used for useful R -C circuits. 

gains of 10 to 20. On the other hand, 
the E -C amplifier has a much higher 
input impedance than the common - 
emitter version. and provides a much 
higher power gain. 

The most interesting and useful 
thing about the E -C amplifier is that 
the input and output are in phase. 
Suppose a negative -going signal is ap- 
plied to the input base of Q1. The 
emitter of Q1 will follow and go 
negative by the same amount. This 
pulls the emitter of Q2 negative, caus- 
ing Q2 to conduct harder. Hence, the 
collector of Q2 is also pulled negative. 

This in -phase relationship pro- 
vides for the implementation of sev- 
eral very simple oscillators. 

Basic oscillator circuit 
A basic R -C oscillator is shown 

in Fig. 2. In this circuit the V. bias 
is obtained from voltage divider R4, 
R5, or may be from a split power 
supply, as described earlier. Feedback 
is provided from the collector of Q2 
to the base of Q1, and the base bias 
(to Q1) from the VBB bias through 
Rl. The oscillator frequency depends 
basically on the RIC1 time constant, 
as well as other shunting or capacitive 
effects in the oscillator circuit. 

This circuit will oscillate over a 
range of nearly two decades. Over a 

substantial part of this range, an ap- 
proximate formula for frequency in 
terms of the values of Cl and R1 

may be written as: 

f. = 0.32 1 
R1C1 

where f. is in kHz, R1 in kit, and 
CI in F. 

The measured deviation from 
this relation may be as much as 

±10 %, depending on circuit condi- 
tions, transistor parameters, etc. 

Simple wide -range R -C oscillator 
A wide -range R -C oscillator is 

shown in Fig. 3. This oscillator is im- 
plemented with feedback capacitors 
Cl, C2 or C3 from the collector of 
Q2 to the base of Q1, and variable 
resistor R5, which returns to the base 
point on the divider. With the con- 
stants shown the circuit will oscillate 
from about 15 Hz to 30kHz in three 
decade ranges. 

The output of this oscillator at 
the collector of Q2 is a square wave 
with fast rise and fall times. It may, 
however, be quite asymmetrical over 
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47K 
M% 

47K 

6.8 K 

) 03 

+'/I/15V 

¡t 
1.8K 2/15V 

R1 
loo- 
300K 

1/15 

VIBRATO 
6Hz KEYSWITCHES 

Re 
5K 

R7 R6 
5K 5K 

R5 
1K 

R4 R3 R2 RI 
IK IK IK 51( 

C261.6Hz 

SPK 
45a 

Y 
C523.3Hs 

S3 BATT 9V 
O (6CCELLS) 
I +II II- 
NOTES: 

I. 03 SHOULD HAVE BETA 2100 
2. RI , R2, ETC ARE MALLORY MTO SERIES TRIMPOTS 
3. TUNE RI FIRST, THEN R2, R3, ETC IN ORDER 
4. POINT X MAY BE PATCHED INTO EXTERNAL AMPL 

05 

04 

.5-1 
MEG # 

CLARINET 
SI 

STRINGS 
S2 

CI 
.2MF 

LI 
IOOmH 

O SERIES RESONANCE 
L -C OSCILLATOR 

+670 +9V 

560II 

OUTPUT 

2.2K 

C EXPERIMENTAL FM TRANSMITTER 

MIKE 

part of the tuning range. A rather 
good sawtooth wave appears at the 
common -emitter junction. The fol- 
lower, Q3, prevents loading. 

I have used this circuit as a cali- 
brated test generator and as a simple 
musical instrument. The latter is 

shown in Fig. 4. The oscillator is 

tuned to a musical scale with series - 
connected resistors, preferably adjust- 
able low -cost trimming potentiome- 
ters. These resistors are adjusted to 
tune the oscillator to notes in a musi- 
cal scale, such as the scale in C 
shown. If desired, a much longer scale 
can be used, and the half tones 
(sharps and flats) can be inserted. 

CI 

+6 TO +9V 

5600 

OUTPUT 

2.21( 

fo 
2. LI C3 

b PARALLEL RESONANCE 
L-C OSCILLATOR 

d FIFTH OVERTONE OSC. 

Simple keyswitch contacts on the keys 
make contact to a bus that goes to the 
divider. The 5,000 -ohm resistor be- 
tween the base of Q2 and the divider 
allows the injection of a 6 -Hz vibrato 
circuit (Q3). The instrument may be 
played with any external amplifier or 
the simple Darlington amplifier shown 
can be used to obtain moderate room 
volume. The vibrato depth can be ad- 
justed to the most pleasing level by 
varying the value of resistor Rl. 

L -C oscillators 
Four L -C oscillator forms based 

on the emitter -coupled amplifier are in 

Fig. 5. The version shown in Fig. 5 -a 
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XTAL 

0 

i300Á 

5K 1.2K 

+9V 

5602 

OUTPUT 

2,2 K 

b 
Fig. 6- a- Capacitive- feedback crystal 
oscillator. b -Using crystal for feedback. 

is almost identical to the R -C version 
described earlier, with inductor L1 
substituted for the resistor. This cir- 
cuit has a series resonance between 
LI and Cl, but not at exactly the the- 
oretical resonance: 

In Fig. 5 -b, a capacitor is added 
to the same circuit to form a tank 
circuit. Here the formula for series 
resonance for a good approximation 
is 

fo - 1 

27r V/LC 
Feedback capacitor Cl should be 
about a tenth the value of C3. 

In Fig. 5 -c, the L -C tank circuit 

CR 

OUTPUT 
455 ±IkHz 

Fig. 7- Carrier insertion oscillator is 
one use for this ceramic -filter circuit. 

.01 

+9V 

5602 

OUTPUT 

2.2K 

Fig. 8-Coil Ll varies 7 -30 -MHz oscilla- 
tion when someone approaches the loop. 

is placed in the collector leg of Q2. In 
this position the circuit develops sub- 
stantially more power than in the ver- 
sion shown in Fig. 5 -b. I used this 
circuit in an experimental FM trans- 
mitter at about 96 MHz. The FM is 
obtained by driving the base of Q2 
with a microphone preamplifier sig- 
nal. The voice quality obtained is 
quite good. 

A crystal -controlled version of 
Fig. 5 -c is shown in Fig. 5 -d. This 
circuit was used as the local oscillator 
in a fixed -tuned vhf receiver with 
good results. The oscillator tank was 
locked in on the fifth crystal overtone. 

Crystal -controlled oscillators 
One overtone crystal oscillator 

was described above because it fits in 
with the L -C circuit versions. Two 
fundamental -mode crystal oscillators 
are in Fig. 6. In Fig. 6 -a, capacitance 
feedback is used with the crystal 
across the base load of Q1. In Fig. 6- 
b, the crystal itself forms the feedback 
element. 

An interesting oscillator is shown 
in Fig. 7. The part labeled CR is a 
455 -kHz ceramic filter used instead of 
a transformer in some transistor re- 
ceivers. By varying R5, the crystal 
frequency can be "pulled" about ±-1 
kHz from its center resonance fre- 
quency. This oscillator serves very 
effectively as a carrier -reinsertion os- 
cillator in a solid -state single -sideband 
receiver. It provides excellent stability 
in the reinsertion stage, where very 
good stability is needed. 

A "big loop" oscillator 
During the experimental work 

with the E -C amplifier, when it ap- 
peared that the circuit would oscillate 
under almost any conditions, a "fun" 
circuit was set up. It may have an ele- 
ment of usefulness. In Fig. 8, LI is a 
loop of 10 to 20 turns of insulated 
wire. 

Several loops were tried, varying 
in diameter from about 4 inches to 4 
feet. In all cases oscillation was ob- 
tained at some fairly high frequency 
(7 to 30 MHz). It was noted that the 
frequency shifted substantially when a 
person came near or into the loop. 
This oscillator together with a reso- 
nant detector might make a very good 
antipersonnel alarm. 

Transistor requirements 
Transistor gain does not appear 

to be critical in the E -C amplifier and 
the oscillator circuits. This is probably 
due to the fact that the critical gain in 
an emitter -coupled amplifier gain is 
alpha, rather than beta. Low -cost 
(400 each) Motorola MPS2926 units 
work satisfactorily. R -E 

CONVENIENT TAPE -REEL STORAGE 

A good way to hold tape reels in 
pairs is to use spring -type garment - 
holding clamps. These clamps are in 
pairs with a center pivoting rod. 
Large manila envelopes make ex- 
cellent holders for single reels of tape 
with incomplete programs if you cut 
off the top of the envelope or fold it 
over to make it the proper size for the 
reel of tape. Jot the contents of the 
reel on the outside of the envelope, 
noting starting and stopping point of 
a particular program. There is plenty 
of space for making all required en- 
tries, and erasures can be made easily. 

MAY 1970 

Discarded envelopes will serve this 
purpose as well as unused ones. - 
Glen F. Stillwell 

COAX CONNECTOR HINT 

When installing rf connectors on 
coaxial cable, excess heat can warp, 
melt or disfigure the polyethylene in- 
sulation covering the center con- 
ductor. You can prevent this and 
minimize the possibility of shorts by 
slipping a short piece of shrinkable 
tubing between the braid and the die- 
lectric. The heat from the soldering 
operation shrinks the tubing 

uniformly so the insulation holds its 
shape and does not melt. -Richard 
Mollentine, WAOKKC 

MORE HEAT AT THE TIP 

A stubborn soldering gun that re- 
quires frequent tightening of the nuts 
to maintain sufficient heat in the tip 
may be cured by tinning the back 
ends of the tip that fit into the body of 
the iron. The tinning will give improved 
electrical connections between the 
barrels and tip, and slow down oxidiza- 
tion at these points.- Robert E. Kel- 
land R -E 
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by KENNETH E. BUEGEL 

FM TUNERS FOR STEREO RECEPTION 

have steadily improved in quality. 
Today's audiophile can select a solid - 
state unit with specifications which 
were never achieved before. 

All tube designs, all the older 
transistor designs, and the present FET 
designs use an agc technique known 
as reverse bias in which a negative 
bias is applied to either a grid or base 
to reduce the output current (and 
gain) of the device. While reverse bias 
works well with devices such as tubes 
and certain FET's, which can operate 
at zero or negative bias, it fails when 
used with ordinary transistors which 
must always have some forward bias 
to maintain operation. 

Strictly speaking, the forward 
bias on the transistor was only re- 
duced until the gain decreased at 
some very low collector current. Un- 
fortunately, this meant that the base - 
emitter junction could be a very good 
rectifier for the same strong signal 

+20- 

o- 

-5- 

-I0- 

15 
2 4 6 8 10 12 14 

COLLECTOR CURRENT -mA 
Fig. 1-Curve of foward -agc transistor. 
Low collector currents yield high gain. 
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R -E's NEW FM 
that was producing the bias. Thus 
this biasing technique was a failure in 
operation and the setting was ripe for 
the introduction of FET's. 

The use of a different type of 
transistor, however, solves the over- 
load problem. This transistor is known 
as the "forward agc" type -one in 
which gain reduction is caused by an 
increase in the forward bias applied 
to the transistor as shown by the curve 
of Fig. 1. Note that at collector cur- 
rents of only 2 -3 mA the power gain 
of the device is maximum, but when 
the current has increased to a higher 
value the power gain may even be- 
come negative, with less output than 
input. 

Of course, since the base -emitter 
junction is heavily biased, a strong 
signal cannot be rectified at this 
point. Thus, in the FM -1 tuner de- 
scribed here, we can apply a signal of 
0.2V rms to the antenna terminals 
without degrading performance. 

Although forward -agc transistors 
can successfully compete with FET's 
under extremely strong signal condi- 
tions, they deliver superior perform- 
ance when handling very weak sig- 
nals. We get this kind of performance 
by close impedance matching between 
the coupled circuits, which implies 
maximum power transfer. With an 
antenna impedance of 300 ohms it is 
simply not possible to transform this 
upwards to the higher values required 
for field -effect transistors. Circuit con- 
figurations capable of this transforma- 
tion such as transmission lines and 
tuned cavities are bulky and of pro- 
hibitive size. 

The transistors used in this de- 
sign present a much lower input im- 
pedence and consequently more use- 

ful power is transferred. The result is 

a tuner with high sensitivity and an 
extremely important side benefit -no 
shielding is required in the rf section. 
Whereas a stray coupling capacitance 
as low as 0.1 pF (16,000 ohms @ 
100 MHz) can couple a considerable 
amount of power between two high - 
impedance circuits, the same stray ca- 
pacitance effects little power transfer 
between impedances nearer 1200 
ohms. 

Remember also that any electro- 
static shield placed over an inductance 
must be much larger than the coil 
diameter to prevent drastic reduc- 
tion of Q values and inductance since 
the shield acts as a single shorted turn 
coupled to the inductor. 

The crystal filter impedances in 
the FM -1 are closely matched to re- 
duce phase non -linearity and preserve 
good stereo separation. 

FM -1 
Using the detailed alignment procedure 
that appears on these pages, the reader 
should be able to achieve or improve the 

20 db Quieting Sensitivity 1 uV 

30 db Quieting Sensitivity 1.4 AV 

50 db Quieting Sensitivity 3.9 µV 
Capture Ratio 1 dB 
AM Suppression 60 dB 
Harmonic Distortion .... 0.5% (measured 

at detector output) 
Hum and Noise less than -70dB 
Spurious Response less than -90dB 
Image Rejection less than -90dB 
Half i.f. Response less than -80dB 
Adjacent Channel Selectivity -70 dB 
Overload Sensitivity (for 1% 

distortion) 0.2V rms 
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The Ultimate II 

STEREO TUNER 
On weak signal reception, for- 

ward bias to Q1 and Q2 (Fig. 2) is 
supplied through R22 and R24 from 
the junction of R21 and R25. Adjust- 
ing R25 sets the bias for highest sensi- 
tivity. As signal strength increases, the 
base voltage on Q5 becomes more 
positive until, at a higher signal level, 
Q5 is providing bias to Ql and Q2. 

The resistance in the collector 
circuits of Q1 and Q2 is low to pre- 
vent saturation at these higher collec- 
tor currents. The base connections to 
L2 and L3 provide maximum power 
transfer from the tuned circuits. Q3 
is a dual -gate FET mixer with the rf 
signal applied to gate 1 and the local 
oscillator signal to gate 2. 

Transistor Q6 is arranged to pro- 
vide a low distortion oscillator signal 
to the mixer. An additional Zener 
regulator prevents frequency variation 
while the R28 -C24 combination re- 

Specifications 
following figures. The specifications will 
be explained further next month. 

Multiplex Separation 45 db mid - 
frequency 

35dB @50Hz 
30 dB @10 kHz 

Output Level adjustable up to 1Vrms 
Output Impedance approx. 20,000 ohms 
Distortion 1 %, 1000 Hz, 75 kHz 

deviation 
1SCA Suppression 48 dB 
Hum and Noise 45 dB 

-60 dB (below reference IV 
output with 19 and 38 kHz 
components notched out) 

MAY 1970 

moves any Zener noise. The base of 
Q4 is matched to the mixer output by 
a tap point formed by the capacitive 
division of C14 and C15. 

Transistor Q4 provides the 500 - 
ohm output impedance for the first 
crystal filter. Each filter requires 
about 5 pF at the IN terminals to 
give the specified bandpass. For F101 
(Fig. 3) this capacitance is the length 
of shielded cable connected to Q4. For 
the second filter it is the output ca- 
pacitance of IC101. 

Transistor Q101 amplifies the 
signal and applies it to Q103 and 
IC101. The gain of Q103 and Q104 is 
just enough so that the i.f. voltage 
rectified by D101 -D102 will provide 
further bias to the transistors only 
when the signal is well past the point 
of maximum noise reduction, but long 
before the signal level reaches the 
overload level. The design gain of the 
Q103 and Q104 stages is centered 
within this range. 

All i.f. transistors are of a special 
type with the emitter lead placed be- 
tween the base and collector leads. 
This lead arrangement prevents un- 
wanted coupling (and phase shift) be- 
tween output and input of each stage. 

The ratio detector, T102, has a 
linear bandwidth of 500 kHz and 
contains the diodes within the housing. 
Because of T102's bandwidth, align- 
ment is simple, and can be done al- 
most as well with off -the -air signals 
as with a signal generator. 

The tune indicator lights when 
the signal is tuned correctly. The volt- 
age at R125 will be about 1.1 V 
positive without a signal and rises to 
nearly 1.3 volts when even a weak 
signal is tuned in. R126 provides an 
adjustment for this voltage discrimina- 

tion. When the voltage at R125 rises 
in the presence of a signal, Q105 is 
turned on, in turn saturating Q106 and 
Q107. LM 101 in the collector cir- 
cuit of Q107 lights to indicate correct 
tuning. A S202 contact (Fig. 4) is 
wired to the turn-on bias for Q107. If 
S202 is set to the stereo position this 
bias will be clamped to ground by 
Q207 unless the 19 -kHz pilot signal 
has resulted in turning on the stereo 
indicator, LM201. Thus if the MUTE 
switch is on, and S202 is set to the 
stereo position, only stereo signals will 
be heard. 

Since Q107 saturates at this time, 
a contact on S201 may return source 
resistors of Q210 and Q211 to ground, 
allowing the audio to appear at the 
output jacks. 

The collector voltage at Q106 
also saturates Q208 in the stereo in- 
dicator circuit, allowing an indication 
only when stereo is tuned in. 

The detected composite signal 
feeds the high -impedance input 
of Q201. T201 and C203 present a 
high impedance in the emitter circuit 
of Q201. The output voltage appear- 
ing across R201 is low in 19 -kHz com- 
ponents. T202 and C202 are tuned to 
67 -kHz to eliminate SCA interference 
at the stereo outputs. The 19 -kHz pilot 
signal appearing across T201 is am- 
plified by Q203. T203 and T204 are 
tuned to the 19 -kHz signal. The input 
to emitter follower Q204 is a very 
pure 19 -kHz signal which provides 
superior lock -in of the oscillator even 
on extremely weak signals. Since the 
voltage at the emitter of Q204 is a low 
impedance it is used to drive the pilot 
detectors, D201 and D202, as well as 
synchronizing Q209. 

The rectified pilot signal satur- 
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ates Q205, which in turn provides a 
turn-on bias to Q206, the stereo lamp 
driver. The emitter of Q206 is in series 
with Q208. Therefore, the indicator 
will not light unless Q208 is also 
turned on. Q208 is driven by the 
voltage appearing at the collector of 
Q106, and this voltage will bias Q208 
only when a signal is received. The 
stereo indicator lights only when a 
stereo signal is received. There are no 
false indications between stations. 

Locked oscillator Q209 can only 
operate when pin 6 of T205 is re- 
turned to ground by the saturation of 
Q206. T206 in the collector circuit is 

ANTENNA 

R22 
I.5K 

LI 

tuned to 38kHz and drives the bal- 
anced detectors D203 -D205 and 
D204 -D206. Balanced detection re- 
duces the 38 -kHz components which 
can appear across the de- emphasis 
networks, R224- R225 -C219 and 
R226- R227 -C220. 

The gates of 
Q210 and Q211 
ground potential. 
R230 and R231 

output amplifiers 
are returned to 
Source resistors 
are switched to 

ground to turn on and to +12 volts to 
mute. In muting, the audio output is 
reduced over 50 db. This switching 
voltage is taken from the collector of 
Q107, the TUNE lamp driver. The out- 
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put of each channel may be adjusted 
to any voltage up to 1V rms by the 
output controls in the drain circuits 
of Q210 and Q211. 

Resistor R204 selects the amount 
of composite signal, minus 19 -kHz and 
67 -kHz components, applied to the 
switched detectors. This composite 
output contains the L + R signal at 
50 -Hz to 15 -kHz, as well as the 
L - R sidebands at 23 -kHz to 53- 
kHz. These sidebands may be atten- 
uated by multi -path reception as well 
as phase distortion in the i.f. strip. 
The detector transformer used in the 
FM -1 has a linear bandwidth of 500 - 
kHz to minimize this distortion. How- 
ever the tuner alone is not able to 
compensate for all possible causes of 
L - R sideband attenuation. There- 
fore C204 should be installed on the 
following basis: use the .02 -µF unit if 
this multiplex board is not used with 
the remainder of the FM -1, or if all 
your useable signals originate more 
than 30 air miles from your receiving 
location. Use the .05 -µF capacitor 
when the multiplex is used with the 
FM -1 and the stations are both local 
and distant. 

The power supply provides 
+14.6V for LM101 and LM201 and 
regulated 12V for all other circuits. 
Q212 functions as a capacitance mul- 
tiplier; the + 14.6V has less than 5 

mV p -p ripple. D210 provides a reg- 
ulated output from Q213. If there is 

excessive Zener noise you can add a 
simple R -C network to eliminate it. 

Diode D209 serves only one 
function: to prevent destruction of 
Q213 in case of a wiring error or ac- 
cidental short during testing. With- 
out D209 any short would cause the 
charge in C232 to be placed directly 
across the base -emitter junction of 
Q213. The resulting current flow 
would destroy this transistor. With 
D209 in place any short drains C232 
of its charge at the cost of only a 
momentarily increased dissipation in 
Q213. 

Three circuit boards are used in 
the tuner. These boards are the rf 
head, i.f. strip, and multiplex and 
power supply boards. Each board is 
completed according to the sequence 
shown. When all boards are wired, 

Fig. 2 -Rf -head schematic is above, 
and the component placement for its 
PC board in on the left. Notice trimmer 
C25 is mounted on the "d" section of 
the four -part tuning capacitor which is 
mounted on the board. Parts list for the 
tuner begins on page 72. 
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they are temporarily mounted in the 
chassis for alignment. After alignment 
is complete, the dial panels are 
mounted and the unit is ready for 
final wiring and assembly. 
Alignment procedure 

Set dial to 88 MHz. Loosen the 
dial drum set screws and slide the 
drum off the shaft. Using small pieces 
of masking tape, tape the dial cable 
in place so it cannot become tangled. 

I.F. STRIP 
1. Set generator for a sweep 

width of about 300 kHz, centered 

I.F. 
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about the 10.7 MHz. If possible, use 
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MHz. Set the generator output level 
to about 200 V. Connect the output 
cable ground to the edge of the i.f. 
strip near the input to F101. Clip the 
"hot" lead to the insulated cable 
jacket leading to F101; DO NOT tie 
the hot lead directly to the input pin 
of F101. 

2. Set the bottom (primary) slug 
of T102 for a symmetrical response 
with the top slug tuned off resonance. 

RI36 0103 
47K MPS6939 R139 

2204 3 
7101 

C128 

5 
.02 

RI37 
10K 

R138 
1K 

CI26 
.02 

^6.8pF 

IC101 
3RD IF.AMPL 

CA30I1 

CI03 
.02 

RIDI 
56041 

0101 

2ND If AMPL 
MPS6939 

#RI03 R105 
IOK 1K 

0127 
.02 

0141 
47K 

RI4o 
.2204 

C105 

R106 
2204 

R107 
510A 

RI34 
0104 

MPS6939 
IoK 

The scope vertical input should be 
connected to the output lead from 
R121, and the horizontal input should 
be fed from the sweep voltage in the 
generator. Follow the generator in- 
structions for connections and phas- 
ing procedures. 

3. Next adjust the top slug (sec- 
ondary) of T102 for best linearity 
between the 10.6 and 10.8 MHz mark- 
ers. Do not retune the bottom slug. 

4. Connect a dc vtvm set on the 
lowest range between ground and the 
top end of R119. Slowly adjust the 
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top slug of T102 for exactly zero volts. 
This should be a very small part of a 
turn. 

5. Connect the vtvm to the out- 
put lead from R146 and increase the 
generator output until you can read 
some voltage above zero. Tune T101 
for a maximum reading. Reduce the 

Fig. 4- Multiplex decoder for the tuner 
and the power -supply components are 
mounted on the same PC board as 
shown below. D209 is a 40267 diode 
(mislabeled). Oscillator coil is T205. 
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generator output and repeak T101. 
6. Place a small ceramic -disc 

capacitor in series with the output 
lead of the generator and connect the 
capacitor to L4. Leave the vtvm on 
R146. Increase the generator output 
and tune L6 for a maximum reading. 
Reduce the output and repeak L6 
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This completes the i.f. alignment. 
RF HEAD 

1. Set R25 to mid -position; con- 
nect a small amplifier and speaker to 
the output lead from R121. Set the 
generator output to 88 MHz with 
enough deviation so that an audio sig- 

(continued on page 70) 
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PHOTOGRAPHIC 
ELECTRONICS- '70 

A narrow, invisible beam of modulated light 
penetrated the twilight near the United 
Nations building. Aimed through a group of reporters 
clustered around the ambassador's limousine, the 
beam caught him squarely in the chest as he 
stepped to the sidewalk. He paused; then, dodging 
questions, strode rapidly toward the UN. Now the 
beam was fixed on his back. Inside the small AIR unit 
pointed at him, computer circuits hummed .. . 

a servomotor whirred faintly, tracking him... . 

olmmow am 
11 as 1111. 

by JOHN R. FREE 
Associate Editor 

SOUND LIKE THE SCENARIO FOR A 

Hollywood science /spy thriller? 
Within a year, VIP's around the 
world may be "zapped" with invisible 
beams. The source of this inter- 
national intrigue is Yverdon, Switzer- 
land, where the Bolex AIR (Auto- 
matic Infrared Rangefinder) is being 
made. 

The harmless beam comes from 
a 2 -watt, 12 -volt bulb in the AIR, 
whose function is to help newsreel 
cameramen keep their subjects in 
focus automatically. Variations of the 
AIR system may eventually be used 
for non -professional cameras. 

The Bolex -made system, pre- 

MAY 1 970 

viewed at several photographic shows, 
will cost about $700 when it reaches 
the market. The AIR shown in the 
photo is fitted to the Bolex 16 Pro, a 
newsreel camera with built -in power 
focusing. The 4 x 4 x 8 -inch elec- 
tronic and optical package guarantees 
accurate focusing between 5 and 80 
feet. A 12 -volt battery powers both 
the camera and AIR. 

Projector and detector 
To hit the camera subject with a 

narrow beam of modulated infrared 
light and receive the reflected radi- 
ation, the optical system shown in the 
diagram is used. A Schott glass infrared 

filter (2) absorbs most of the visible 
light from the projector lamp (I), 
which is positioned at the focal point 
of a Mangin mirror (3). (This is a 
concave lens with a reflective coating 
on its rear surface.) The mirror curva- 
ture is designed so the infrared spot 
on a target 30 feet away is only 3 
inches in diameter. 

Part of the infrared light 
reflected from the subject strikes the 
larger receiving Mangin mirror (8). 
This light may be an extremely faint 
10 -14 watt, and of course is mixed 
with other light wavelengths -un- 
wanted for AIR operation, but neces- 
sary to expose ordinary film. The 
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Fig. 1- Servoloop is formed by subject, mirror /photocell assembly and the cir- 
cuit. Long- distance control sets lens to infinity when signal disappears. 

vo 

CI C2 

va 

Fig. 2 -Dc voltage in photocell circuit 
from sunlight is blocked by Cl and C2. 

This image is directed toward a 

ring -shaped separator mirror (7) 
positioned between two infrared- sensi- 
tive photocells (6). The separator 
mirror /photocell assembly can move 
along the receiving mirror's axis, 
tracking the moving image. 

When a camera -shy ambas- 
sador hurries away from the AIR, 
his image moves down the mirror 
axis, passing through the hole in the 
separator mirror and falling only on 
the left photoresistor. This unbalances 
the photoresistor /servo circuit (de- 
scribed later), which sends a signal to 
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Fig. 3 -Minox C works when Si energizes RY1, opening shutter. Cl charges 
through photoresistor R1 until Q1 conducts, turning on Q2, which activates RY2. 

larger Mangin mirror focuses light 
from the camera subject into a ring - 
shaped image that shifts along the 
mirror axis slightly as the subject 
moves away from or toward the AIR. 
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a servomotor telling it to move the 
mirror /photocell assembly down the 
mirror axis and "hunt" for the image 
missing on the right photoresistor. Si- 
multaneously, the motor moves the 

camera lens into focus (4). 
When the separator mirror 

moves into the correct plane with the 
image, some light passes through the 
separator mirror to the left photore- 
sistor and some is reflected to the 
right photoresistor. With both photo- 
cells illuminated, the servomotor does 
not receive a drive signal. If the cam- 
eraman moves closer to the ambassa- 
dor, or vice versa, only the right pho- 
toresistor will be illuminated, and the 
mirror /photocell assembly will move 
toward the receiving mirror until 
equilibrium is achieved again. 
Electronic servo circuit 

Everything a cameraman points 
the AIR at emits infrared light, so the 
advantage of modulating the infrared 
projector is obvious: it makes the 
AIR's radar -like beam stand out from 
the infrared "chaff." Bolex selected 25 
Hz as the central multivibrator fre- 
quency (Fig. 1) since at higher fre- 
quencies the lamp filament would not 
dim enough between pulses to provide 
a well -modulated beam. 

Voltage generated in the photore- 
sistor circuits due to continuous light 
(sunlight, car headlights, etc.) is 
eliminated by capacitors Cl and C2 
between the differential amplifier and 
photoresistor voltage divider (Fig. 2). 
Interfering illumination of 120 Hz 
(100 Hz in Europe) is filtered after 
the signal voltage is amplified. To op- 
erate the photoresistors in a fixed re- 
gion of their response curve, a small 
"bias" lamp (5) shines on them. This 
lowers sensitivity, but improves accu- 
racy. 

Depending on which photoresis- 
tor is illuminated, the differential am- 
plifier output will be in or out -of- 
phase with the multivibrator. A phase 
inverter insures the sync detectors 
receive out -of -phase signals, so only 
one conducts when it receives in -phase 
25 -Hz pulses from the multivibrator. 

After shaping in the trigger cir- 
cuit, the signal turns on the proper 
AND gate. The pulses are then in- 
tegrated, the voltage is amplified and, 
depending on its polarity, operates the 
servomotor to drive the mir- 
ror /photocell assembly forward or 
backward. 

Incoming light to the photoresis- 
tors may vary at a ratio greater than 
1:1000. The reflected 25 -Hz signal, as 
we've mentioned, is a very small por- 
tion of the light reaching the photore- 
sistors. But to keep this 25 -Hz signal 
fairly constant, an automatic gain 
control circuit is used. 

Bolex hasn't described this part 
of the AIR, but it appears that part 
of the return signal from the right 
photocell is fed to this circuit when the 
subject is near and highly reflective. 
After detection and rectification, it is 
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used to control the light output of the 
projector lamp. 

The servoloop formed by the 
mirror /photocell assembly, circuit and 
dc motor may look familiar if you've 
read about or used the autofocus slide 
projectors on the market. They usu- 
ally use a mirror /lens arrangement to 
reflect a beam of light from the front 
of the slide to a spot between two 
photocells. If heat "pops" the slide 
slightly out of focus, the beam is 
deflected onto one of the cells, whose 
output operates a servomotor to drive 
the projector lens or slide holder into 
proper focus. 

Minox C exposure control 
Automatic electronic exposure 

control for 35 mm and other cameras 
is now old hat, but packing all the 
gadgetry necessary for the job into a 
43/4 x 11 /s x 5/8 -inch unitraminia- 
ture camera -without using IC's -is 
no simple task. To squeeze all the 
hardware into their model C, Minox 
had to extend its length about 3/4 inch 
beyond the B model. The miniature 
PC board for the Minox C requires 
very little space, but the 5.6 -volt bat- 
tery and electromagnets to operate the 
sliding double -blade shutter occupy 
about one -quarter of the case (see 
photo). The shutter -control circuit 
works with a fixed f/3.5 lens to ex- 
pose the film from 7 secs to 1 /1000 
sec. 

Despite its miniaturization, the 
exposure -control circuit is con- 
ventional, charging a timing capacitor 
through a cadmium -sulphide photocell 
(Fig. 3). When the shutter button 
(S1) is closed, electromagnet RYI is 
energized, opening the shutter. Power 
is removed from RYI an instant later 
when its normally closed contact 
opens. The shutter remains open. 

Light falling on photoresistor R1 
then begins charging CI until a volt- 
age level is reached where Q1 begins 
to conduct. This turns on Q2, which 
energizes RY2 and closes the shutter. 
RY2's contact opens and resets the 
circuit. 

Like most electronically operated 
cameras, the Minox C also has a cir- 
cuit to indicate when lighting condi- 
tions are too 'poor for a hand -held 
shot. To get this reading, the in- 
dicator switch is pressed and the lamp 
lights (through Q3 and Q4) if the ex- 
posure time would be long enough to 
require camera support. 

A special miniature cadmium -sul- 
phide photocell was specially designed 
by Clairex for the Minox. The cell 
was the only type available with an 
adequate slope of the conductance -vs- 
light curve at low resistance to be 
used linearly. A center -weighting 
effect is achieved with the photocell 
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SHUTTER SPEED CONTROL SLOW -SPEED LAMP 

by positioning it in a light well. 

Oscillating shutter blades 
A new circuit being used by Ni- 

kon in their movie cameras operates in 
conjunction with a photocell circuit 
to keep the diaphragm blades of a 
camera constantly in motion-al - 
though the motion does not register 
on the film. 

Automatic exposure control for 
movie and TV cameras generally uses 
a photocell circuit that controls the 
current through the moving coil of a 
galvanometer. The diaphragm blades 
are mechanically linked to the moving 
coil. A problem with moving the 
diaphragm blades rapidly to com- 
pensate for changes in light has al- 
ways been static friction between 
them. Also, since the galvanometer 
exerts little force, the blades can easily 

Miniaturized electronic shutter control 
for Minox C fits in 43/4 x 11/8 x 5/8" case. 

TO 
DIAPHRAGM 
BLADES 

Fig. 4- Oscillator circuit puts ac cur- 
rent on galvanometer, vibrating blades. 

be jammed if foreign particles in- 
crease the friction between them. 

The circuit used by Nikon (Fig. 
4) provides an oscillating current that 
is superimposed on the direct current 
passing through the galvanometer. 
Component values in the circuit pro- 
duce an oscillation frequency of about 
200 Hz, and the circuit, minus the 
galvanometer and photoresistor, is 
mounted on a miniature PC board 

Components shown in dashed -line por- 
tion of circuit above and Cl are on 
this small PC board. 

(see the photograph above). 
At 200 -Hz, the oscillation of the 

moving coil cannot register on the 
film, and the frequency is greater than 
the natural frequency of the dia- 
phragm blades. As a result, jerky move- 
ment of the blades is eliminated and 
jamming is prevented. R -E 
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WHILE MODERN DIGITAL COMPUTERS 
use thousands of transistors, diodes 
and other components, the number of 
circuit types are few. Logic functions 
are performed by repeatedly using 
certain circuits, in series or parallel 
combinations, to perform the required 
tasks of counting, sorting and routing 
signals, and of modifying binary rep- 
resentations as needed. 

Since logic circuits are not com- 
plex, they are easily assembled. Thus, 
if you build your own you not only 
learn the over -all circuit function, but 
get better acquainted with the func- 
tion of individual components and the 
logic which applies to their use. With 
chips and modules it is almost impos- 
sible to acquire a true understanding 
of complete circuit makeup and its 
various functions. 

Switches and gates 
Most computer logic circuitry 

has switching functions. Signals are 
gated and routed to conform to preset 
conditions. Since a switch is either 
closed or open the two states are re- 
lated to 0 and 1 (the binary system). 
Steady -state or pulse -type signals can 
be used to represent logic 0 or logic 
1. If a positive voltage is selected as 
representing logic 1, then the absence 
of a voltage, or a negative voltage, 
represents logic O. Similarly, if a nega- 
tive voltage represents 1, logic 0 is ei- 
ther a positive voltage or no voltage. 
In the initial design of a computer, 
either a positive or negative signal is 
selected to represent logic 1. 

Diodes have the advantage of 
forming simple and inexpensive logic 
circuitry, though transistors provide 
signal gain where needed and can also 
alter logic by phase inversion, as 
shown later. If you construct the cir- 
cuit shown in Fig. 1 you can observe 
the function of two basic, and impor- 
tant, logic gates. Diodes other than 
1N34 types can be used as long as 
they have a good front -to -back ratio. 
Use a vtvm or a 20,000- ohms -per -volt 
meter for output signal observations. 

While pulse -type signals would 
normally be used for this circuit, its 
function can be readily observed with 
steady -state signals. The type logic ob- 
tained with this circuit depends on 
whether we select a negative or a 
positive signal to represent 1. Initially, 
let's assume that a positive signal is 
logic 1 and a negative signal 
(ground) is 0. Set both spdt switches 
so inputs A and B to the diodes are at 
ground -voltage level. This now repre- 
sents 0 input at A and B. 

Now throw the A input switch 
to the positive -signal input. Note that 
a reading is obtained at the output, 
representing a 1 output (positive volt- 
age). Place the A switch at ground 
again and repeat the prdcedure for 
the B switch. Note that an output is 
obtained again. Note also that an out- 
put is obtained when both switches 
engage a positive input. 

You have now observed the 
function of what is known as an OR 

gate (or switch). The logic is: If ei- 
ther A or B or both inputs are ap- 

Easy -to- 
Build 
Computer 
Logic 
Circuits 
by MATTHEW MANDL 
CONTRIBUTING EDITOR 

AU photos on these pages are of the RCA 
Spectra 70 computer system. Courtesy of RCA. 
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Logic circuits are the basic 

elements of a comptder. 

Discoter how they work by 

making your own -it's easy! 

MAY 1 970 

plied, an output is obtained. This OR 
circuit has a special symbol which is 
also shown in Fig. 1. 

If we invert the logic 1 represen- 
tation, we form an entirely different 
logic gate. Assume negative voltages 
represent logic 1 and place each spdt 
switch to the plus position for an in- 
itial logic 0 input at both A and B. 
The meter at the output reads a 
steady -state positive voltage, now rep- 
resentative of logic O. Since a positive 
voltage appears at the input to each 
diode, both conduct. 

If either the A or B input is 
changed for a logic 1 input (switch- 
ing from positive- to negative -ground 
input), no appreciable voltage change 
is felt at the output, because one 
diode will still conduct. If, however, 
both A and B inputs have a negative 
voltage applied (logic l's) both 
diodes stop conducting and the output 
voltage drops to the ground (nega- 
tive) level, representing a logic 1 out- 
put of the circuit. 

Thus, for this gate to produce an 
output when negative voltages repre- 
sent logic 1, both the A and B inputs 
must be applied. Hence, this is called 
an AND gate or switch. Its special 
symbol is also shown in Fig. 1. This 
is sometimes also called a coincidence 
gate, because simultaneous inputs 
must be applied to obtain an output 
signal. 

For more thorough under- 
standing of the oR and AND functions 

reverse the diodes and the battery po- 
tential of Fig. 1. Now if you repeat 
the same test procedures you will find 
that an OR gate is formed when nega- 
tive signals are used for logic l's and 

IN34* 
AN D 

* OR EQUIVALENT 

Fig. 1 -OR function is shown when A or 
B or both inputs (switch to +) provide 
an output. AND function, or coincidence 
gate, requires both A and B switches in 
negative position for an output signal 
(negative voltages for a logic 1). 

an AND gate function is obtained for 
conditions where positive signals are 
logic l's. 

In -depth analysis of factors relat- 
ing to switching- circuit logic is done 
by using a special math known as 
Boolean algebra. In this system the OR 
and AND functions are indicated by 
using a plus sign ( +) for the oR 
logic and a multiplication sign () 
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for the AND logic. These signs are 
called logical connectives and if the 
circuit shown in Fig. 1 is used as an 
OR gate, the Boolean expression is: 
A +B, where the plus sign is read as 
OR (A or B) . For the AND function, 
we can show it as AB, or use the 
algebraic method for displaying the 
multiplication, by placing the vari- 
ables close together as AB. 

More than two inputs can be 
used in the OR and AND gates of Fig. 
1. If three inputs are used, for in- 
stance, the OR expression would be 
A +B +C (assuming our third input 
is designated as a C). Other designa- 
tions can, of course, be used. If we 
have a three -input AND circuit, with 
X, Y, Z inputs, the expression that 

A 

OR -4--.-AND 

IN34* 
1N34* 

1N34* 
lOK 

C 
OUTPUT 
(A +8)C 

1N34* 

10K 10K 

*OR EQUIVALENT 

Fig. 2 -Two- level circuit: two -input OR 
followed by two -input AND. Output re- 
quires A and B or both, plus the C input. 

would be used is XYZ, or XYZ. 

Tables and levels 
The logic of the OR and AND 

switches can be shown in "truth 
table" form, indicating the output ob- 
tained for given inputs: 

OR gate AND gate 

A +B +C Output ABC Output 

0 
0 
0 
0 
1 

1 

1 

0 
0 
1 

1 

0 
0 
1 

1 

0 
1 

0 
1 

0 
1 

0 
1 

0 
1 

1 

1 

1 

1 

1 

1 

O 0 0 
O 0 1 

O 1 0 
O 1 1 

1 0 0 
1 0 1 

1 1 0 
1 1 1 

o 
o 
o 
o 
o 
0 
0 
1 

These tables show that an output 
is obtained for any one or more in- 
puts to the OR switch, but an output 
is obtained from the AND gate only 
when all inputs are present. 

One logic gating system can fol- 
low another to obtain specific func- 
tions, as shown in Fig. 2. This circui- 
try is a two -level type and could also 
consist of an AND circuit feeding an 
OR circuit. For the one shown we 
have a two -input OR gate followed by 
a two-input AND switch. Thus, since 
coincidence must occur at the AND 
gate inputs, we must have the C input 
and at least one or both of A and B. 
In this system we are using positive 
voltages for the logic l's. Again, 
IN34 diodes (or equivalent) are used. 

Two -level logic in symbolic form 
is shown in Fig. 3. The OR -AND com- 
bination which produces an output of 
(A +B)C applies to Fig. 2, and a C 
input must be present with either A 

A OR 

C 

AND)-0-(A+B1C 

B AND 
///// 

} 
OR (AB)+C 

A 

B 

C 

D 

Fig. 3-OR -AND two -level logic symbol 
(top), AND -OR (middle) and the AND - 
AND-OR (bottom). Text shows (A +B)C 
truth table. 

Fig. 4- a- (right) Emitter -follower circuit 
keeps input signal phase and has no 
voltage gain. b -NOT circuit inverts 
phase. 

AND 

AND 

OR (ABt+MD) 

or B (or both) for an output. The 
single AND gate feeding the OR circuit 
with an output of (AB) +C is ob- 
tained if we reverse the diodes of Fig. 
2 and also the battery potential, while 
still using positive voltages to repre- 
sent logic 1. Now, C alone will pro- 
duce an output, or A and B in coinci- 
dence, as well as all three inputs at 
the same time. 

For Fig. 2 the C input could be 
replaced by another oR circuit to pro- 
duce the logic (A +B)(C +D), 
where at least one input from each OR 

circuit must be used to produce an 
output. With reversed logic we have 
the two AND gates feeding an OR cir- 
cuit, as also shown in Fig. 3. Now the 
logic is (AB) +(CD). Now either A 
and B or C and D will give an out- 
put. 

Truth tables can also be con- 
structed for these circuits, showing 
the logic which applies. The following 
example applies to the (A +B)C sys- 
tem: 

(A+ B) C Output 

0 0 0 0 
0 0 1 0 
0 1 0 0 
0 1 1 1 

1 0 0 0 
1 0 1 1 

1 1 0 0 
1 1 1 1 

This table shows that only three input 
combinations produce an output: A 
and C, B and C, or all three inputs. 

Transistor logic 
Transistors, while more costly 

than diodes, provide amplification as 
well as additional logic functions not 
obtainable with diodes, For the circuit 

V 
INPUT 

LI 
X PUT 

2N404 

5K 

1 .01 
1 

OUTPUT 

I0K 

O 

10K 

OUTPUT 

JL 

I 
-- 

NOT 

V 
b 

in Fig. 4 -a, the output is obtained 
from the emitter resistor, hence the 
circuit is called an emitter follower 
(and compares to the tube -type cath- 
ode follower). If a negative signal 
(pulse or dc voltage) is applied to the 
base input line, the necessary forward 
bias is applied to permit the transistor 
to conduct. 

Now, electron flow is from the 
negative terminal of the battery to the 
collector and emitter and down 
through the output resistor. Thus, a 
negative signal is developed at the 
output. While such a circuit has no 
voltage gain, there is signal current 
amplification. Note that the phase of 
the output signal "follows" that of the 
input -hence the term "emitter fol- 
lower." The triangular symbol for 
amplifier is used as shown. 

For the circuit in Fig. 4 -b the 
output is taken from across the collec- 
tor resistor. Electron flow is up 
through this resistor, producing a 
positive -signal output as shown. When 
we have such a phase reversal of the 
signal between input and output, the 
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logic which applies relates to the out- 
put signal not being in phase with the 
input signal. Hence this is known as a 
NOT circuit. 

A line over a_ letter indicates the 
NOT function, as A for "NOT -A" and 
X-} Y for NOT-X OR NOT -Y. A triangular 
symbol is used as with the amplifier, 
but a small circle denotes the NOT func- 
tion. This logic function is useful when 
it is necessary to change a logic 1 to 
logic 0 or vice versa in computer 
circuitry design. 

Diodes can be combined with 
transistors as shown in Fig. 5. Two 
diodes provide an OR gate input to an 
emitter follower in Fig. 5 -a. Addi- 
tional diodes could be included to 
provide more input lines. Such circuit - 
try is known as diode -transistor logic 
and sometimes referred to as a DTL 

2N404 

AND 

HAND)- 
NOT 

1NAND --- 

NOR NAND 

Fig. 6- Symbols for two- and three -in- 
put OR, NOR, AND, NAND gates. 

Fig. 7 -Below is a bistable flip -flop, 
3V which produces output only with input. 

OK 

=L5K 

o 

Il 
10K 

X+Y 

b 

Fig. 5 -a -DTL (diode- transistor logic) 
OR circuit. b- NOT -OR (NOR) circuit. 

circuit. For the circuit in Fig. 5 -b the 
output is from the collector and hence 
a NOT function is also obtained. Now 
we have the logic condition of NOT - 
OR, is commonly termed a NOR cir- 
cuit. Note the oR- circuit symbol now 
has the small circle denoting the logic 
inversion function. 

For the circuits in Fig. 5, a re- 
verse bias is applied to the base cir- 
cuit, thus cutting off transistor conduc- 
tion. A negative signal above -1.5V 
applied at either (or both) the X and 
Y inputs overcomes the reverse bias 
and causes conduction. Electron flow 
up through the collector resistor (Fig. 
5 -b) develops a voltage drop across it, 
producing a positive- signal output. 
The diodes could be replaced with re- 

MAY 1970 

NO.49 
INDICATOR 
LAMP 

logic function, known as a NAND cir- 
cuit. The symbol for the NAND circuit 
is shown in Fig. 6, where others are 
also shown for comparison. 

The flip -flop 
The flip -flop circuit performs 

many functions in a digital computer. 
A string of flip -flop circuits forms 
counters, temporary storage registers, 
accumulators (accumulating counts as 
basic addition) , scalers (a form of 
binary division), and switches (pro- 
viding "on" and "off" conditions as 
needed). 

The flip -flop is a bistable device 
with one state representing logic 0 
and the other logic 1. It is not a free - 
running oscillator and produces an 
output signal change only when an 
input signal is applied. 

The flip -flop shown in Fig. 7 
uses medium -switching 2N404 transis- 

(B) 
BINARY-0 
OUTPUT 

IOK 

02 
2N404 

1N34*I +I.5V 

T 1N34* T 
03 

2N404 

T 1N34* 

*OR EQUIVALENT 
o 

(S) 
SET 

loon 

Fig. 8 (below) -Practical way to lay out 
circuit above on a small perf board. 

SCL31) 
Q2 03 To -i Og RCS 

OUTPUTS INPUTS 
oc 

NO.49 
LAMP 

+1.5 GND -3V 
o o 0 

r 5- 

4" 

i 

sistors for resistor -transistor logic 
(RTL) though diodes work better. 

As with the diode logic gates dis- 
cussed earlier, the AND function can 
also be obtained from these circuits. 
For Fig. 5 -b the result is a NOT -AND 

-o(T) 
TRIGGER 

o 
(R) 

RESET 

+1.5V 

-3V 

(C) 
COMPLEMENT 

OUTPUT 

10K 

3 "D "CELLS 

tors and operates with only three D- 
cells as shown. It has an extra transis- 
tor to drive the indicator lamp to 
show the logic 1 state of the flip -flop. 
The circuit can be built on a 4 x 5- 
inch panel as shown in Fig. 8. The 
output lines should be at the left so 
when several flip -flops are connected 
in series they will show binary magni- 
tudes from right to left to conform to 
the arithmetic place system. 

Note the polarity of the base 
diodes. These restrict the signals to 
positive voltages for representing logic 
1. When the flip -flop is in the logic 0 
state, transistor Q2 conducts while Q3 
does not. At this time the binary (B) 
output line is less negative than the 
complement (C) output line, hence it 
can be considered positive with re- 
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spect to the other. 
When power is first applied to a 

flip -flop it may assume either the 0 or 
1 state, depending on which transistor 
conducts initially. Hence all comput- 
ers reset all flip -flop stages to 0 imme- 
diately after power is applied. If your 
flip -flop indicator light goes on after 
you connect batteries you will have to 
reset it. 

Use a jumper connected to the 
positive terminal of the battery and 
apply a voltage momentarily to the re- 
set (R) input line. If the circuit has 
been assembled properly, the indicator 
light will go out. The positive voltage 
applies a reverse bias to the base of Q3 
and causes it to stop conducting. Now 
the high negative potential at the col- 
lector of Q3 is felt at the base of Q2, 
permitting the latter to conduct. 

Apply the positive voltage to the 
set (S) line and Q2 will stop con- 
ducting. Now the indicator light goes 
on, indicating the second state (logic 
1) has been reached. Note that addi- 
tional applications of positive signals 
to the set line have no effect. 

Now apply the voltage to the re- 
set line to change the stage to logic 0 
again. Now note that additional volt- 
ages applied to the reset line have no 
effect. Voltages applied to the trigger 
(T) input should successively turn 
the flip -flop to the 1 and 0 states. (It 
may be necessary to apply the positive 
voltage quickly to imitate a pulse in- 
put for proper triggering.) 

When two or more such flip -flop 
stages are connected so one feeds the 
other (Fig. 9 -a) a counter is formed. 
Make sure the signal output from the 
B line is coupled to the T input of the 
next stage through a coupling capaci- 
tor as shown. (Ground connections 
must be common for each stage.) 

Positive voltages applied to the 
trigger input of the first flip -flop 
(FF1) will cause the stages to count 
in ascending order in binary form. 
Thus, one signal entry into the first 
flip -flop will set the first stage to 1, 

with the indicator light on, represent- 

r 

FF4 

Cs 
T 

BR 

FF3 FF2 FFI 

c s 

T 

B R 

UP COUNT 

O 

RESET LINE 
(CLEAR) 

DOWN COUNT 

b 

Fig. 9 -a- Connecting flip -flop for count 
up. b -Count -down flip -flop circuit. 

ing 0001. Another pulse entry at FF1 
shuts off the indicator light of the 
first state and the second stage goes 
into the 1 state, representing number 
2 in binary: 0010. The third entry 
into FF1 sets the counter to 0011 for 
3. The fourth shows 0100, the fifth 
0101, the sixth 0110, etc. up to the 
maximum count, which is limited by 
the number of stages used. Four flip - 
flops will count up to 15 (binary 
1111) . 

A down counter is formed by 
taking the complement (C) outputs 
and feeding them to the T inputs of 
successive stages as shown in Fig. 9 -b. 
If each flip -flop is set to 1, successive 
inputs to the first flip -flop will reduce 
the count progressively. (In some dia- 
grams the C and B outputs are desig- 
nated as 1 and O.) 

The use of AND and OR gates 
with a counter is shown in Fig. 10 -a. 
This combination forms a decade 
counter that will count only up to 9 

and will trigger to 0 at the count of 
10. Also, at the count of 10 the next 
stage is triggered to its logic 1 state. 
Decade counters are useful in data 
processing and each counter accumu- 
lates counts in base -10 fashion but 
still operates in basic binary mode. At 
the count of 9 the stages hold 1001 

r- 
11 

Si 

I Tr; 
--10 R. -J 

INPUT 

FF4 FF3 FF2 FFI 

-1 

Z 

-I S I S I S T T 
O 

lAND) 
a 

INPUTS 

BINARY 
VALUES 

3 6 9 

BASE -TEN 
VALUES 

b 

Fig. 10- a- Decade counter triggers at 
10 count. b -Three decades set on 369. 
(binary). Normally the entry of an- 
other logic 1 input to the counter 
would result in the binary number 
1010 (1010). The OR circuit, however, 
feeds the AND circuit and resets the 
second stage from the right to 0 and 
is also instrumental in clearing the 
fourth stage which, in turn, trips the 
next decade count to the 1 state. 

In Fig. 10 -b three decade count- 
ers are shown, holding the number 
369. Note the first counter (at the 
right) holds binary 1001 which repre- 
sents 9. The next counter holds 
binary 0110 (6) and the left counter 
contains 0011 (3). If another pulse 
were entered in the right -most 
counter, it would trip to 0 and send 
another pulse to the center counter, 
changing the latter to 7. Now the 
count would be 370 and the system 
would have added an additional 1 

which was entered to the existing 
number. R -E 

TOOLS FOR ELECTRONICS 
by TOM HASKETT 

This issue, starting on the facing page, concludes our series of articles on soldering tools for 
electronics. It is the third part of our description of soldering tools. This month we will also start 
a series on nutdrivers. We believe you will find all of this material a handy, practical addition 
to your R -E Reference Manual. 
If you wish, you can purchase a special hardcover binder to keep your Reference Manual 
pages together. It has a dark blue fabric cover and is gold stamped Radio -Electronics Ref- 

erence Manual. The cost is $1.00, postpaid. Order from N. Estrada, 17 Slate Lane, Central 
Islip, L.I., N.Y. 11722. 
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NEW R -E EXCLUSIVE 

Kwik- Fix1M picture and waveform charts 

Transistor Keyed Agc 
with dc amplifier 

by Forest H. Belt & Associates 
SCREEN SYMPTOMS AS GUIDES 

SYMPTOM PIC 

NOTES: 

DESCRIPTION VOLTAGE 

WHERE TO CHECK FIRST 

WAVEFORM PART 

Whiteout; 
no video, 
no sound 

Check all 
Q1 voltages 

WF3 All in 
Q1 stage 

Overload 
darkout; 
no video, 
but sound okay 

No specific 
voltage 

WF3 
Too many 
to be 
specific 

Agc control 
range reduced; 
can't whiteout 
more than this 

Q1 emitter 
No 
help 7114 

Bends and 
flagwaving 

Q1 base 
Q1 collector 

WF3 Ti 
reversed 

Right side of 
raster blacked 
out; sync poor; 
sound okay 

Q1 emitter 
Q2 base 

WF3 C3 

Use this guide to help you find which key voltage or wave- 
form to check first. 
Study the screen and the action of the agc control. Note 
sound. 
Most helpful clues to the fault are found at the key test points 
indicated in Voltages or Waveform column. 

''an Easy- Readr" feature by FOREST H. BELT & Associates © 1970 

Make the voltage or waveform checks indicated for symp- 
a oms you see on the screen. 
Use the Voltage Guide or Waveform Guide to analyze 
results. 
For a quick check, test or substitute the parts listed as the 
most likely cause of the symptoms. 

THE STAGES 
This agc system is a popular one in transistor and hybrid 

color receivers and in many black- and -white sets. Pulses 
from the flyback winding key the transistor agc stage. A 
distinguishing characteristic is the use of the winding as dc 
conductor for the agc voltage that is developed. 

There is almost always a protective diode at the collector 
of the keyed stage. (It is at the emitter in some versions, 
because the keying pulse is applied there.) 

This particular agc system develops a dc output that 
goes more positive as station -signal input increases. For a 
vhf tuner that uses an npn transistor rf amplifier, this is 
forward agc. (The normally forward- biased rf transistor is 
biased further forward by the agc as the signal gets stronger.) 
Most agc -controlled i.f. stages use npn transistors. For them, 

MAY 1970 

this is forward agc if the positive agc voltage is applied to 
the base; if it is applied to the emitter, it is ordinary reverse - 
bias agc. 

In other versions, the dc amplifier stage is phase- reversing. 
That is, it converts a positive -going agc change to a nega- 
tive -going one. But not in this version. The dc input is at 
the base, and dc output is at the emitter. A voltage change 
at the base produces the same polarity of change at the 
emitter. 

SIGNAL BEHAVIOR 
A video signal from the emitter of the first video amplifier 

is the input for the agc keyer stage. The amplitude of the 
sync pulses "tells" the stage how strong the station signal is. 
(Video level changes from scene to scene, but sync doesn't.) 
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DC VOLTAGES AS GUIDES 

voltage change to zero very low low slightly low slightly high high 

Key -point -A 
Normal 1.6 V. Varies with 
video, from 1.3 to 1.8 volts. 
Main source is emitter of 
video amplifier 
(dc connection). 

R4 open 
R5 open 
R6 low 

**C2 shorted 
C3 shorted 

`D1 shorted 
D1 open 
T1 open 

T1 reversed R7 low 
C3 open 

R1 open 
R2 low 
R3 open 
R4 low 
C1 shorted 

Ql -base 
Normal 1.6 V. Varies with 
video, from 1.3 to 1.8 volts. 
Chief source is same as 
key -point -A. 

R4 open 
Cl shorted 
C2 shorted 

R6 low 
C3 shorted 

R1 open 
R2 low 
R5 open 
D1 open, shorted 
T1 open 

Ti reversed R3 open 
R4 low 

Ql- emitter 
Normal 1 V. Varies with 
setting of agc control, from 
zero to almost 4 volts. 
Is almost unaffected by 
signal. 

R4 open 
C2 shorted 

Cl shorted R3 open 
R4 low 
C3 open 

Q1- collector 
Normal -2.3 V. Varies with 
signal level at base. 
Goes as far as -14 volts 
with no station signal. 

° *°R1 open 
°`R3 open 
*R4 low 
*R5 open 
CI shorted 
C2 shorted 

"C3 open 
*D1 open 
:Ti 
° open, 

reversed 

R4 low R2 low 
D1 shorted 

R6 low 
R7 low 
C3 shorted 

R4 open 

Q2 -base 
Normal 5.5 V. Varies with 
signal level. With no station 
signal, goes down almost to 
zero. Is developed across 
R6 by Q1 conduction. 

R4 open 
R5 open 
R6 low 
C2 shorted 
C3 shorted 
D1 open 
D1 shorted 
T1 open 

C3 open R7 low R1 open 
R2 low 
R3 open 
R4 low 
Cl shorted 

Q1- emitter 
Normal 5 V. Changes some 
with signal level. With no 
station signal, drops to 
about 3 volts. Is developed 
by Q2 conduction 
through R7. 

R7 shorted R4 open 
R5 open 
R6 low 
C2 shorted 
C3 shorted 
D1 open 
D1 shorted 
T1 open 

R4 open 
R7 low 

R1 open 
R2 low 
R3 open 
R4 low 
Cl shorted 

'`goes 
positive 

**goes 
negative 

NOTES: 
Use this guide to help you pinpoint the faulty part. 
Do not clamp the agc line. This guide was prepared without 
external bias voltages. 
Measure each of the six key voltages with a vtvm. 
For each, move across to the column that describes the 
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change you find. 
Finally, notice which parts are repeated in whatever com- 
bination of voltage changes you find. 
Test those parts individually for the fault described. 
Look for additional clues in the Waveforms Guide. 
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FROM FIRST 
VIDEO AMPL 
EMITTER 

WFI 

RI 
2.7K 

1.6 V 
R2 

27K CI 
120pF7--, 

QI 
AGC 

KEYER 

FLYBACKIIa 
WINDING 

1 

02 
AGC AMPL 

CONNECTION 
IN NOISE GATE 

STAGE 

20V 
REG 

NOTE: VOLTAGES AND WAVEFORMS ARE 

The sync pulses in WFI and WF2 are negative -going. 
They drive the pnp transistor bias forward, setting its ability 
to conduct in proportion to the amplitude of the sync pulses. 

But transistor Q1 isn't able to conduct constantly. It 
takes a high negative collector voltage (it's a pnp, remember) 
to make it conduct. That is supplied periodically by a strong 
negative pulse from a winding on the flyback transformer. The 
pulse occurs during horizontal retrace and is therefore timed 
just right to coincide with each horizontal sync pulse that 
arrives at the base of Q I. 

Thus the time when Q1 conducts is determined by the 
keying pulse; the amount Ql conducts is determined by the 
amplitude of horizontal sync. 

Video is wiped out completely in QI because the tran- 
sistor can't conduct at all between horizontal pulses. 

Capacitor C3 keeps the "cold" end of the flyback winding 
(TI ) at signal ground. From there on through Q2, there is 
no signal (WF4 is exhibited only to help spot trouble -it 
normally is zero). 
DC DISTRIBUTION 

A high negative dc voltage develops at the collector of 
Q I when there's no station signal and therefore no video 
at the base. It is the average developed by the keying pulse. A 
small do bias through R4 lets the transistor conduct slightly. 
When video is present, the transistor conducts much more 
during those keying pulses. Increased conduction lowers the 
negative dc average at the collector. That's a positive- direction 
dc voltage shift. That shift is, in effect, the basic agc voltage. 

Emitter voltage on Ql is controlled mainly by the agc 
control. The source is the regulated 20 -volt line. R4 and R3 
divide it to deliver a steady emitter bias. 

Conduction in Ql sets up a dc path that includes R6, 
the T I winding, R5, DI. Q 1 and R3. A dc voltage is 
developed across R6 that is positive at the base of Q2. It is 
an average dc that depends on conduction of QI. It is very 
slight when lack of video keeps Q1 conducting very little; it 
goes up when the signal is stronger. 

More positive voltage at the base of Q2, which is an 
npn transistor, increases its conduction. That develops a higher 

TAKEN WITH LOCAL STATION 

20 V REG 

TO TUNER 
AND VIDEO 
I.F.'S 

TUNED IN 

positive voltage across R7. This positive voltage is what is 
fed to the tuner and to the video i.f.'s. 
SIGNAL AND CONTROL EFFECTS 

The station signal obviously affects practically every dc 
voltage in both stages. That's their function in the set. 

However, signal has very little effect on one dc voltage 
and on one waveform. The emitter voltage of Q1 is relatively 
unaffected by anything except the agc control. And the keying 
waveform (WF3) is unaffected by station signal or by video 
input to Ql. 

Turning the agc control when no signal is present doesn't 
change much other than the emitter voltage of Ql. However, if 
a station is tuned in, the agc control affects voltages throughout 
the agc amplifier (Q2) stage. But it affects them only a little 
bit as long as there's no video whiteout or overload darkout. 
When either of those happens, voltages change rather notice- 
ably in the circuit. 

For servicing. if the effects of turning the agc control 
can't be seen in the picture, just set the control at the center 
of its range. 

QUICK TROUBLESHOOTING 
Don't clamp the agc line to hunt trouble in this agc 

system. That works well with some, but the voltage and 
waveform guides in this Kwik -FixT a are prepared without 
external clamping bias. It confuses troubleshooting. 

Know the difference between whiteout and overload 
darkout. The whiteout is from too much agc voltage: i.f. 
stages are cut off. It takes sound out, too. Darkout is caused 
by signal overload with not enough agc voltage. Sound stays 
during darkout. The screen (with dc- coupled video sections) 
gets darker. Washout is weak video caused by a little too much 
agc voltage cutting down i.f. gain. 

Using scope waveforms WF2 and WF3: If WF2 is bad, 
momentarily clamp the agc line (at the emitter of Q2, in 
this version) to be sure the fault is not in the video or i.f. 
stages. But remove the clamp voltage to use the Guides. 
Polarity of WF3 is important. Wiring a new flyback trans- 
former in backward is a common error that causes agc 
trouble. R -E 

WAVEFORMS AS GUIDES 

WF 1 Normal 2 V p -p 
This waveform is included for reference only. Sync pulses here are negative -going. The 
signal source is the emitter of the first video amplifier. It's the video input to the agc 
section. If it isn't present, clamp the agc line (at Q2 emitter) for a moment. If the wave- 
form appears, the video or i.f. stages are okay. Remove the clamp voltage while trouble- 
shooting the agc stages 

MAY 1970 

(Turn page for more waveforms) 
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WF 2 Normal 2 V p -p 

This waveform at the base of Q1 is about the same as WF1. Sync pulses are negative- 
going. This waveform reveals quite a few defects that occur in the stage. Notice especially 
its shape, and compare with the symptom photos below. Amplitude doesn't change 
much, even when there's a fault. The amplitude of these horizontal sync pulses deter - 
mines the amount of agc. 

V p -p low 

R2 low 

V p -p high V p -p zero 

R2 low 
R5 opens. 
Cl shorted 
D1 open 

¿ t f'^ i f 

2 V p -p 
R1 open 

0.6 V p -p 
R3 open 

1.8 V p -p 
D1 shorted 

1.2 V p -p 
Ti reversed 

1M 
1 V p -p 
R4 low 
R6 low 
R7 low 
C3 shorted 
Ti open 

0.2 V p -p 
R4 open 
C2 shorted 

2.4 V p -p 
C3 open 

,0001 
WF 3 Normal 15 V 

keying transistor. 
R5 and diode D1 

the transistor 
the average con- 

of signal 
pictured 

p -p 

This is the negative going keying pulse, taken at the collector of the 
The pulse comes from a winding on the flyback transformer. Resistor 
sharpen it up before it reaches the transistor collector. This pulse keys 
on during each horizontal sync pulse, so the sync amplitude can set 
duction of transistor Q1. Amplitude of the keying pulse is constant regardless 
conditions; but a fault can foul that up quite a bit -as witness the symptoms 
below. 

V p -p low 

Ti open 

V p -p high 

R6 low 
R7 low 
C3 shorted 

V p -p zero 

R5 open 
D1 open 
Ti- open 

1 V p -p 
R4 low 

-^` 

25 V p -p 
D1 shorted 

0.6 V p -p 
R3 open 

12 V p -p 
R4 open 
C2 shorted 

3.5 V p -p 
Ti reversed 

18 V p -p 
C3 open 

WF 4 Normal 0 V p -p 

It's hardly fair to call this a waveform at all. If the stage is working properly, it isn't a 

waveform. In fact, it's virtually zero. However, it's included -taken at the base of Q2- 
to show its effect when C3 is open. Almost no other faults affect it. 

V p -p low V p -p high 

AM/ 
L 1 

30 V p -p 
C3 open 

Use this guide and the Voltages Guide to help you pin down 
fault possibilities. 

Clamping the agc line is not necessary. Waveforms in this 
guide are taken without external bias voltages. 

With the direct probe of the scope, check the four key wave- 
form points. (Only two of them give most of the trouble 
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clues.) The scope sweep should be set at H or about 5 
kHz, to show three cycles of the waveform. 

Note amplitude. If its missing, low, or high, check parts 
under those columns. 

Note waveshape. If there's a change from normal, despite 
amplitude, check the parts indicated. 

RADIO -ELECTRONICS 
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by FRANK H. TOOKER 

Accurate long -term darkroom timing 
is a past problem once you build 
this electronic timer. Measures 
time intervals as long as 30 
minutes, accurately 

C1- 220 -1,,F, 10V, low- leakage tantulum ca- 
pacitor 

C2- 0.01 -µF, 100V, Mylar capacitor 
C3- 0.022 -aF, 100V, Mylar capacitor 
C4- 500 -µF, 25V, electrolytic capacitor 
All resistors , /2W, 10% unless noted 
R1- 1- megohm linear potentiometer (Ohmite 

CU1052 or equal) 
R2- 5- megohm linear potentiometer (Ohmite 

CU5052 or equal) 
R3 -Two 10 megohm resistors in parallel 

(see text) 
R4, R5 -100 ohms 
R6- 47,000 ohms 
R7- 15,000 ohms 
R8 -3000 -ohm wirewound potentiometer 
R9- 10,000 ohms 

+14 
c1.,052 

+o . 
R3* 

5 MEG 
RIO 

470a 

R10 -470 ohms 
R11 -220 ohms, 1 watt 
D1 -10V, 1 -watt, Zener diode 
D2 -15V, 1 -watt, Zener diode 
D3, D4- rectifier diodes (1N3754 or similar) 
Q1- 2N5457 field -effect transistor 
SCSI -3N84 silicon controlled switch 
S1 -dpdt slide switch 
S2 -spst slide switch 
T1 -30V ct, 50 -mA power transformer 
LM1 -120V ac neon pilot lamp (Leecraft 

36N2315 or similar) 
Mallory Sonalert type SC628 
MISC. -5 x 4 x 3 -inch aluminum cabinet, 

power cord & plug, pointer knob, rubber 
feet, 3 -lug terminal strip, small L- brack- 
ets, rubber grommet, hardware 

+ISV 

SONALERT 
SC628 

R4 
IOOa Cl 

ON 

220µF 
10V 

OFF 

SI-0 

R5 - 100a 

RI 
I MEG 

R6 
47K C3 

.022 

60Hz 
117V AC 

S-lb ON 

TI 
30V CT 

D3 
RII 

2200 

s 

D I` 

2N5457 
MAY 1 970 

GC 

GA 

C 

3N84 

*SEE TEXT 

D4 

1C4 
T500µF 25V 

D2 
15V 
Iw 

RC ELECTRONIC INTERVAL TIMERS 

usually have a maximum time lapse 
of about 10 minutes. Beyond this de- 
lay, timers have been costly to build, 
have required relatively hard -to -get 
parts or have been inexpensive but in- 
accurate. 

The timer described here is 
different. It's not cheap to construct, 
but it won't flatten your wallet either. 
All components are available from 
catalog sources. The unit has two tim- 
ing intervals, the longer is 1/2 hr. Ac- 
curacy is ±5% for the low range; 
± 10% for the upper range. 

You can use a timer such as this 
to get your breakfast eggs just right 
or for timing long- distance telephone 
calls. In the winter it will tell you 
when you've been under the sun lamp 
long enough; in the summer it tells 
you when to move the lawn sprinkler 
to another location. If you're a photog- 
raphy enthusiast, it will let you 
know -even in total darkness -when 
your negatives are developed, fixed 
and washed. You'll find a host of 
other uses once you have the in- 
strument built. 

How it works 
A schematic of the 1/2 -hour inter- 

val timer is in Fig. 1. Potentiometers 
R1, R2 and resistor R3, together with 
tantulum capacitor Cl, determine the 
timing interval. Resistor R5 has much 
too small a value to affect the inter- 
vals significantly. 

The voltage slowly developed 
across Cl is fed to the gate of field - 
effect transistor Q1 via R6. The FET 
is connected as a dc source follower. 
Gate junction leakage in the FET is 
very low -perhaps 1 nA at room 
temperature. Thus, loading of the RC 
timing components is negligible. Leak - 

Fig. 1 -Timer circuit is relatively sim- 
ple. It uses an FET transistor and a 
silicon controlled switch (SCS) to do 
the hard work. 
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Foil pattern for the power supply circuit 
board. This is actual -size drawing. 

61,11° % 

of m 

Foil pattern of the timer circuit board. 
Drawing is actual -size pattern. 

age resistance of the timing capacitor 
is the only significant loss in this part 
of the circuit. 

The dc potential at the source 
junction of Q1 rises as the voltage 
across Cl rises. This potential appears 
across voltage- divider resistors R7 and 
R8. The potential across R8 is fed to 
the cathode gate of the silicon con- 
trolled switch via R9. When this po- 
tential rises to the triggering level of 
the SCS (silicon controlled switch) 
(about 0.5 volt), the SCS turns on, 
applying voltage to the Sonalert unit. 

The power supply uses a center - 
tapped transformer, a pair of rectifier 
diodes and a fairly large filter capaci- 
tor, C4. The dc output across C4 is 

fed through resistor R11 and regu- 
lated at 15 volts by Zener diode D2. 
On the timer PC board, this potential 
is regulated to 10 volts by R10 and 
Zener diode D1 before being applied 
to the sensitive RC timing circuit. Ri- 
gid control of the timing -potential 
supply is thereby maintained. The re- 
mainder of the timer is supplied at the 
regulated 15 -volt level. 

When the Sonalert sounds, and 
the instrument is switched off, section 
S1 -b of the ON -OFF switch opens the 
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Parts layout on the power supply board. 
Phenolic board material is ok here. 

TO R3,S2 TO -1-15V 

TO RB TO RI TO SONALERT 

Parts layout for the timer board. For 
accuracy use a glass -epoxy board. 

transformer primary circuit, while 
section Sl -a discharges timing capaci- 
tor Cl by short -circuiting it through 
R4 and R5. The negative pulse that 
appears across R5 at the instant of 
discharge is fed to the cathode gate of 
the SCS via C2, triggering the SCS 
off. Without this feature, the Sonalert 
would continue to sound, even 
though the timer is switched off, until 
filter capacitor C4 becomes nearly dis- 
charged. 

Capacitor C3 reduces the sensi- 
tivity of the SCS to line -voltage tran- 
sients. The circuit, however, may at 
times be triggered by a strong tran- 
sient pulse, when the potential at the 
cathode gate is raised near the firing 
level. 

The instrument is equipped with 
a neon pilot lamp to indicate when 
the unit is on and timing. (It's dis- 
couraging to wait for a ' -hour inter- 
val and discover you've forgotten to 
plug the power cord into a wall re- 
ceptacle!) 

With S2 closed, any time interval 
between 2 minutes and 16 minutes 
may be obtained by setting poten- 
tiometer R2. When switch S2 is 

opened, a fixed 14 minutes is added to 

the timed interval. The calibrated set- 
tings of R2 then cover a 16- 30 -min- 
ute range. 

The setting of R8 determines the 
voltage level across capacitor Cl at 
which SCSI turns on. This adjust- 
ment is made to obtain the 16- minute 
interval, when switch S2 is closed and 
potentiometer R2 is set at maximum 
resistance in the circuit. Potentiome- 
ter R1 is adjusted to obtain the 2 -mM- 
ute interval, when switch S2 is closed 
and potentiometer R2 is set at min- 
imum resistance in the circuit. 

The setup exhibits some variation 
in the timed intervals as a result of 
variations in room temperature. Over 
the range of 65 -90 °F, these variations 
fell within the specified tolerances. A 
variation of 3 min in 1/2 hr represents 
a 10% tolerance. 

Building a timer 
The timer shown in the photos is 

constructed in a 5x 4x 3 -inch utility 
cabinet. Two PC boards are em- 
ployed: one for timing circuit com- 
ponents, the other for power supply 
components. The timer -circuit PC 
board is preferably of glass -epoxy 
base material. The power supply 
board may be phenolic. 

Be particularly careful not to 
overheat timer components when sol- 
dering this board. Even slightly ex- 
cessive heat applied to Cl or the FET 
can materially affect circuit perform- 
ance. If the timer cannot be calibrated 
as described later, or if the calibrated 
points appear to shift without reason 
or are otherwise erratic, and all solder 
joints are clean and properly made, 
then component overheating should 
be suspected. 

The parts list calls for two 10- 
megohm resistors in parallel for R3. 
Using two parallel resistors like this 
allows the value of one of them to be 
adjusted slightly higher or lower to 
bring the longer range of timed inter- 
vals within the 10% tolerance. This 
adjustment is desirable because, as the 
timing extends beyond 16 minutes, 
the leakage resistance of Cl begins to 
have a slight but increasing influence 
on the timed intervals. As a result of 
this influence, R3 will appear to have 
a somewhat larger value when R2 is 

set at the 16- minute calibration point 
than when it is set at the 2- minute 
point. Thus, without compensation, 
all this effect could appear at the up- 
per end of the range of the longer 
timed intervals. By carefully adjusting 
the value of R3 the effect can be di- 
vided between the high and low set- 
tings of R2, providing a more reason- 
able tolerance over the entire range. 

(continued on page 82) 
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WHEN WE STARTED THIS COLUMN 
about a year ago, I suggested we 
make it our column. I asked you to 
tell me what you want to see in it and 
to contribute original or condensed 
material from foreign -language elec- 
tronic publications. Well, I've received 
complements on Technical Topics but 
no suggestions on contents of future 
columns. You are really going all out 
in telling us what you like and want 
to see in R -E. Perhaps we can insert 
a few Tech Topics questions in a fu- 
ture questionnaire. But, I can't wait. 
Fellows, let me hear from you. 

A real swinging i.f. 
The receiver section of the new 

Signal /One model CX7 transceiver 
has, in addition to two cascaded 8- 
crystal lattice filters, a new patented 
i.f. shift circuit that lets you shift the 
i.f. carrier plus or minus 2 kHz within 
its extremely steep- skirted i.f. pass - 
band to eliminate QRM. You can at- 
tenuate a 500 -Hz heterodyne by 50 dB 
without affecting the desired signal. 

The CX7 is full of new and inter- 
esting circuit innovations and we plan 
to cover many of them for you later. 
In the meantime, let's take a look at a 
Magnavox circuit that does much the 
same thing for FM. It appears that it 
can be adapted for AM as well. 

The FM Signal Sentry is what 
Magnavox calls its swept FM i.f. cir- 
cuit designed to minimize noise and 
undesirable sidebands from strong ad- 
jacent- channel stations, to prevent the 
afc from locking in on these unde- 
sired stations and to improve selectiv- 
ity and signal -to -noise ratio. To do 
this, the engineers use a sharp 10.7 - 
MHz interstage coupling network 
with VVC's (voltage- variable capaci- 
tance diodes) to vary the in- 
stanteneous i.f. resonant frequency 
above or below the nominal 10.7 - 
MHz point in step with the audio out- 
put from the FM detector. 

A simplified schematic of the 
AM -FM i.f. strip in the R223 series 
AM -FM tuner is shown in Fig. 1. The 
10.7 -MHz FM i.f. from the mixer is 

MAY 1970 

TECHNICAL 

TOPICS 
developed across the broadbandcd 
first FM i.f. transformer. The response 
of the i.f. signal at the base of Q1 is 
shown in Fig. 2 -a. The first and second 
FM i.f. amplifiers are coupled through 
transformers T1 and T2 connected 
back -to -back by a 0.39 -pF capacitor. 

The high- impedance windings of 
T1 and T2 are tuned by 20 -pF capaci- 
tors shunted by VVC diodes Dl and 
D2 in series with 150 -pF capacitors. 
A fixed negative bias voltage is applied 
to the anodes of D1 and D2 so T1 
and T2 are tuned for a 6 -dB band- 
width of 100 kHz (Fig. 2 -b) at the 
base of Q2. 

Wideband resistance -capacitance 
coupling is used between the second, 
third, and fourth i.f. amplifiers and 
between the fourth stage and the lim- 
iter. Transformer coupling is not 
needed between these stages because 
adequate selectivity is provided be- 
tween the first and second stages. 

When a signal is tuned in, a por- 
tion of the audio output from the FM 
detector is fed back to the VVC diodes 
through the 20 -SF capacitor. The 
audio signal, impressed on the fixed 
dc bias, causes the effective capaci- 
tance of the VVC's to increase and 
decrease, depending on the polarity 
and strength of the applied audio. 
Thus, the frequency of T1 and T2 de- 
viates about 10.7 MHz in step with 
the audio signal variations. The ap- 
parent overall bandpass for an in- 
coming signal (indicated by dashed 
lines in Fig. 2 -c) is approximately 
250 kHz, while the actual bandpass at 
any given instant is only 100 kHz. 

Since the apparent i.f. bandpass 
is determined by the amplitude of the 
recovered audio, we see that higher 
amplitude audio signals develop a 
proportionately wider bandpass. At 
the same time, the narrow (100 kHz) 

by ROBERT F. SCOTT 
SENIOR TECHNICAL EDITOR 

Magnavox's FM Signal Sentry 
with VVC diodes for a swept 
i.f. circuit . . . applications 

of a new monolithic IC age 
and squelch amplifier ( applied 

to Shure's 401 -A microphone) 
.. . a blocked -grid keyer 

Mike with automatic- squelch added. 
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Fig. 1 -VVC -diode /transformer combination between Q1 and Q2 receives signal 
from detector, so Tl /T2 tuned frequency swings about 10.7 MHz with the audio. 
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instantaneous bandpass reduces noise 
and splatter from strong adjacent 
channels. 

A portion of the dc output of the 
FM detector is filtered by a 1 -meg 
resistor and 0.1 -µF capacitor and fed 
to the VVC used for afc in the tuner. 

AM detector for FM agc 
AM and FM i.f. signals at the 

collector of Q4 are rectified by the 
AM detector diode. The detector out- 
put, negative at the anode end, is 

coupled to the base of Q6, an emitter 
follower used as the agc amplifier. This 
transistor is normally conducting and 
its collector- emitter current drops as 
the detector output increases. The 
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emitter of Q6 is direct coupled to the 
base of Q2 to reverse -bias this stage. 

As conduction in Q2 is decreased, 
its emitter goes more negative. This 
negative -going voltage is used for 
reverse -bias agc for the first FM i.f. 
amplifier, the FM rf amplifier during 
FM reception and for the AM rf am- 
plifier and first AM i.f. amplifier on 
AM reception. The tuning meter - 
connected across the AM detector 
output -works on AM and FM. 

Blocked -grid keying with 
transistor 

The usual blocked -grid keying 
scheme for CW transmitters has two 
disadvantages. You either risk a shock 

from the blocking bias on the key or 
you have to use an expensive -and 
often noisy- keying relay. A novel 
solution to this problem was presented 
by DM2BLJ in Funkamateur, a Ger- 
man ham magazine. 

In the circuit (Fig. 3) blocked - 
grid keying is applied to the vfo. 
Normal operating grid bias is devel- 
oped by grid current flowing through 
R1. This resistor is returned to -25 
volts on a voltage divider (R2 and 
R3) across a -100 -volt source. A 
transistor is shunted across R3. The 
transistor base is connected through 
the key to -1 volt on voltage divider 
R4-R5. When the key is up, the tran- 
sistor is cut off and the tube is biased 
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off by the -25 volts at the low end of 
Rl. When the key is closed, the tran- 
sistor is biased on so it short circuits 
R3 and effectively grounds the low end 
of Rl so the tube operates normally. 

The transistor selected for the job 
should have a collector -to- emitter 
breakdown (base open) rating 
(BVCEO) higher than the drop across 
R3, and should be capable of carrying 
the normal operating grid current. R2 
and R3 should be selected to provide 
cutoff bias for the tube being keyed. 

IC for communication systems 
Quite a few circuits and projects 

designed around IC's have been de- 
scribed in this magazine, but few have 
impressed me as much as some of 
those in Application Note AN -11 
covering the use of National Semi- 
conductor's LM170/LM270/LM370 
monolithic agc and squelch ampli- 
fier. The LM170 ( -55 to 125 °C); 
LM270 ( -25 to 75 °C) and LM370 
(0 to +70 °C) combine a preamplifier 
whose gain can be controlled by an 
external dc voltage, two agc detectors 
and a squelch threshold detector. The 
IC's, housed in 10 -lead TO -5 pack- 
ages, operate with supply voltages up 
to 24. Typical current drain is 4 mA 
at 4.5 volts and 8 mA at 12 volts. 
Typical voltage gain is 40 dB at 1 

kHz. 
The principal applications of 

these IC's are in squelch and agc cir- 
cuits, but they can be used for alc 
(automatic load control) in SSB trans- 
mitters, remote -controlled audio pre- 
amplifiers, automatic squelch- controll- 
ed microphones, constant -amplitude 
audio oscillators and other applica- 
tions. 

Fig. 4 is the circuit of a squelched 
microphone preamp that may be used 
to suppress background noise between 
pauses in speech. The LM170 series 
can be driven directly from a low -re- 
sistance dynamic or controlled mag- 
netic microphone. The IC and suit- 
able 4.5- or 6 -volt batteries can be 
fitted inside the case of some of the 
smallest commercial microphones. 

The 10,000 -ohm SQUELCH 
THRESHOLD control can be adjusted so 
squelch opens at any desired input 
level. The release time constant is de- 
termined by the values of Rl and Cl. 
The values of R2 and R3 are selected 
so Cl charges to about 3 volts from a 
12 -volt supply. The squelch has an ex- 
tremely fast attack and gain fades to 
zero following a release time varying 
from around 200 msec to several sec- 
onds. Capacitor Cl may be any value 
between 5 and 50 F. The release 
time can be adjusted by varying the 
value of Cl or by using a selected 
value for Cl and replacing R1 with a 
potentiometer. 
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Fig. 2- a- c -I.f. variations: from Q1's 
base, to Q2's base, with modulation 
shifts. 
Fig. 3 (top right) -Blocked -grid keying 
applied to the grid of the vfo tube. 
Fig. 4 (right) -Squelched -mike circuit. 

o 
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SHURE 
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SQUELCH 
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"TRANSMIT" 
OR 
"RECORD" 

RY RY 
COTO COIL 
SF I2P (12V) 
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Fig. 5- Squelched voice -operated (vox) circuit application of the LM170 IC. Transmitter or tape recorder is turned on with speech through fast -acting relay. 

Individual mikes are often used 
for panel discussions, conferences, in 
court rooms, etc. to permit all persons 
random access to the PA system. In a 
system of this type, all mikes can be 
fitted with automatic squelch and 
their outputs (pin 8 of the LM170 
series IC) connected to a common in- 
put on the PA amplifier. The back- 
ground noise at each mike position is 
suppressed, while close talking permits 
one or more of the speakers to be 
heard. 

The LM170 can be connected (as 
in Fig. 5) as a vox (squelched voice - 
operated transmission) circuit for a 
transmitter or tape recorder. The 
recorder or rig is turned on with the 

first syllable of speech and is turned 
off when the speech is turned off or 
drops below a preset level. A small 
pnp transistor drives a fast -acting re- 
lay such as the Coto Coil type SF12P 
reed relay. If the circuit tends to os- 
cillate or hunt, connect a large elec- 
trolytic across the power supply. The 
relay contacts, number and form as 
needed, are used to control the trans- 
mitter, or recorder motor and other 
auxiliary circuits. The photo shows a 
Shure 401A converted to an auto- 
matic squelch -controlled microphone. 
The indicator lamp, controlled by 
auxilliary contacts on the relay, sig- 
nals the speaker that he has turned on 
the transmitter or recorder. R -E 
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50 functions in a single chip. The functions of 50 separate transistors, 
diodes, resistors and capacitors can now be performed by the tiny 
dot in the center of the integrated circuit held by the tweezers. 

The "Chip" ...will it make or break 
your future job? 

THE DEVELOPMENT OF INTEGRATED CIRCUITRY is 
the dawn of a new age of electronic miracles. It means 
that many of today's job skills soon will) be no longer 
needed. At the same time it opens the door to thousands 
of exciting new job opportunities for technicians solidly 
grounded in electronics fundamentals. Read here what 
you need to know to cash in on the gigantic coming 
boom, and how you can learn it right at home. 

TINY ELECTRONIC "CHIPS," each no bigger than the head 
of a pin, are bringing about a fantastic new Industrial 

Revolution. The time is near at hand when "chips" may save 
your life, balance your checkbook, and laud a man on the 
moon. 

Chips may also put you out of a job ... or into a better one. 
"One thing is certain," said The New York Times recently. 

"Chips will unalterably change our lives and the lives of our 
children probably far beyond recognition." 

A single chip or miniature integrated circuit can perform 
the function of 20 transistors, 18 resistors, and 2 capacitors. 
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Yet it is so small that a thimbleful can hold enough circuitry 
for a dozen computers or a thousand radios. 

Miniature Miracles of Today and Tomorrow 

Already, as a result, a two -way radio can now be fitted inside 
a signet ring. A complete hearing aid can be worn entirely 
inside the ear. There is a new desk -top computer, no bigger 
than a typewriter yet capable of 166,000 operations per sec- 
ond. And it is almost possible to put the entire circuitry of a 
color television set inside a man's wristwatch case. 

And this is only the beginning! 
Soon kitchen computers may keep the housewife's refrig- 

erator stocked, her menus planned, and her calories counted. 
Money may become obsolete. Instead you will simply 

carry an electronic charge account card. Your employer will 
credit your account after each week's work and merchants 
will charge each of your purchases against it. 

When your telephone rings and nobody's home, your call 
will automatically be switched to the phone where you can 
be reached. 

RADIO- ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


Doctors will be able to examine you internally by watch- 
ing a TV screen while a pill -size camera passes through your 
digestive tract. 

New Opportunities for Trained Men 
What does all this mean to someone working in Electronics 
who never went beyond high school? It means the oppor- 
tunity of a lifetime -if you take advantage of it. 

It's true that the "chip" may make a lot of manual skills 
no longer necessary. 

But at the same time the booming sales of articles and 
equipment using integrated circuitry has created a tremen- 
dous demand for trained electronics personnel to help de- 
sign, manufacture, test, operate, and service all these 
marvels. 

There simply aren't enough college- trained engineers to 
go around. So men with a high school education who have 
mastered the fundamentals of electronics theory are being 
begged to accept really interesting, high -pay jobs as engi- 
neering aides, junior engineers, and field engineers. 

How To Get the Training You Need 
You can get the up -to -date training in electronics fundamen- 
tals that you need through a carefully chosen home study 
course. In fact, some authorities feel that a home study 
course is the best way. "By its very nature," stated one elec- 
tronics publication recently, "home study develops your 
ability to analyze and extract information as well as to 
strengthen your sense of responsibility and initiative." These 
are qualities every employer is always looking for. 

If you do decide to advance your career through spare - 
time study at home, it makes sense to pick an electronics 
school that specializes in the home study method. Electron- 
ics is complicated enough without trying to learn it from 
lessons designed for the classroom instead of correspondence 
training. 

The Cleveland Institute of Electronics has everything 
you're looking for. We teach only Electronics -no other sub- 
jects. And our courses are designed especially for home 
study. We have spent over 30 years perfecting techniques 
that make learning Electronics at home easy, even for those 
who previously had trouble studying. 

Your instructor gives your assignments his undivided per- 
sonal attention. He not only grades your work, he analyzes 
it. And he mails back his corrections and comments the same 
day he gets your lessons, so you read his notations while 
everything is still fresh in your mind. 

Always Up -to -Date 
Because of rapid developments in. Electronics, CIE courses 
are constantly being revised. Students receive the most recent 
revised material as they progress through their courses. This 
year, for example, CIE students are receiving exclusive up- 
to- the -minute lessons in Microminiaturization, Logical 
Troubleshooting, Laser Theory and Application, Single Side - 
band Techniques, Pulse Theory and Application, and Boo- 
lean Algebra. For this reason CIE courses are invaluable not 
only to newcomers in Electronics but also for `old timers" 
who need a refresher course in current developments. 

ENROLL UNDER NEW G.I. BILL 
All CIE courses are available under the new G.I. Bill. If 
you served on active duty since January 31, 1955, or are 
in service now, check box on reply card for G.I. Bill 
information. 

MAY 1 970, 

Tiny TV camera for 
space and military use 
is one of the miracles 
of integrated circuitry. 
This one weighs 27 
ounces, uses a one - 
inch vidicon camera 
tube, and requires only 
four watts of power. 

Get FCC License or Money Back 
No matter what kind of job you want in Electronics, you 
ought to have your Government FCC License. It's accepted 
everywhere as proof of your education in Electronics. And 
no wonder -the Government licensing exam is tough. So 
tough, in fact, that without CIE training, two out of every 
three men who take the exam fail. 

But better than 9 out of every 10 CIE graduates who take 
the exam pass it. 

This has made it possible to back our FCC License courses 
with this famous Warranty: you must pass your FCC exam 
upon completion of the course or your tuition is refunded 
in full. 

Mail Card for Two FREE Books 
Want to know more? The postpaid reply card bound in here 
will bring you a FREE copy of our school catalog describing 
today's opportunities in Electronics, our teaching methods, 
and our courses, together with our special booklet on how 
to get a commercial FCC License. If card is missing, use the 
coupon below. 

CIECleveland Institute 
of Electronics 

1776 East 17th Street, Cleveland Ohio 44114 

E 
COLLEGE - 

LEVEL 

COURSE IN 

ELECTRONICS 

ENGINEERING 
for men with prior ex- 
perience in Electron- 
ics. Covers steady - 
state and transient 
network theory, solid 
state- physics and cir- 
cuitry pulse tech- 
niques, computer logic 
and mathematics 
through calculus. A 

college -level course 
for men already work- 
ing in Electronics. 

Circle 27 on reader service card 

r 
Cleveland Institute of Electronics 
1776 East 17th St., Cleveland, Ohio 44114 
Please send me without cost or obligation: 
1. Your 44 -page book "How To Succeed In Elec- 
tronics" describing the job opportunities in 
Electronics today, and how your courses can 
prepare me for them. 
2. Your book on "How To Get A Commercial FCC 
License." 

I am especially interested in: 

Electronics 
Technology 

Broadcast 
Engineering 

First -Class 
FCC License 

Electronic 
Communications 

Industrial Electronics 
and Automation 

Electronics 
Engineering 

Name 
(please print) 

Address 

City 

State Zip Age 

Check here for G.I. Bill Information. 
Accredited Member National Home Study Council 
A Leader in Electronics Training...Since 1934 

L RE -74 
J 
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Electronic 
Flash Tester 

by W. G. Eslick 

LATELY, I'VE HAD TO DO SOME REPAIR 

work on electronic photoflash units. 
To make the job easier, I built this 
tester from scrap parts. The jacks for 
the coil and lite test are insulated 
phone tip jacks. I picked up flash tubes 
and electrolytic capacitors from a 
camera shop. On my unit I mounted 
two flash tubes under a glass window 

and inserted an extra toggle switch to 
select the desired one. One flashcube 
is a single turn xenon and the other 
is a two turn lamp. 

Since there isn't any load on the 
transformer the capacitors charge to 
about peak voltage. The transformer 
I used is a small 640 volt CT unit 
(use 1/2 of secondary). I installed a 

PARTS LIST 
Sl, S6 -spst toggle switches 
S2, S3 -dpdt toggles, good insulated types 
S4, 5 -push button switches 

B- 

DISCHARGE 

1.5K -I-S4 .I-° 
640V 
CT 

6x4 

8+ 

Cl, C2 -200 HF /450 V photoflash capacitors 
T1 -power transformer, 640 ct, 40 mA 
T2- Heiland flash transformer 
Other parts from old flash units. 

COIL 

COM IGN HOT 

COIL TEST 

180K 
IW 

CI 

SI 

RI 

200/450V 

300!1 

LITE 

COM IGN HOT 

S2 

.25 INT 
600V GRN 

H IS. 
FLASH 

T2 

\RED 
S3 

BLK 

300 -ohm pot salvaged from an old 
tube tester to adjust the open voltage. 

The unit is quite flexible and is 
used to substitute parts in flash units 
being repaired by connecting test leads 
between tester and flash unit. 

To test an electronic flash, dis- 
connect the hot wire and the ignition 
wire from tube in the unit. Connect 
the three wires from the tester lite 
jacks to tube in flash unit. Set S3 to 
LITE TEST position, S2 to internal and 
Si to HiCap. Turn the unit on and 
wait a few seconds for all capacitors 
to charge. Then press flash test push 
button (SS) . The tube in the unit will 
fire if it is good. 

To test the coil in the flash unit 
disconnect all leads from coil (trans- 
former) in the unit. Connect lead 
from coil to the transformer in the 
flash unit. Make sure the hot and igni- 
tion leads are right. With S2 in coil 
test and S3 in internal, turn the tester 
on and wait a few seconds for all 
capacitors to charge. Then push flash 
push button. If the coil in the flash 
unit being tested is good, the strobe 
light in the tester will flash. 

Like most service shops, a little 
extra work will help in slack times 
and most small camera shops cannot 
repair the flash units. A voltmeter and 
ohm -meter will go a long way to find 
the troubles, but the ignition coil and 
flash bulb must be tested under oper- 
ating conditions. 

Camera shops usually have some 
old trade -ins that you can get cheaply 
and your scrap box will furnish most 
of the other parts. There won't be 

FLASH enough work to spend a lot on test 
TUBE units, but for a few jobs each month, 

this tester will do. R -E 

BUILD 
Lights -on 
Reminder 

Many arrangements have been 
made to warn the motorist when he 
turns the ignition off but inadvert- 
ently leaves the headlights on. Most 
attempts to provide this warning sig- 
nal have used relays, but they are 
large, expensive, and subject to me- 
chanical failure. For this reason, the 
following adaptation of a standard all 
semiconductor circuit was used. It is 

small, dependable and very in- 
expensive. In fact, it can be built 
from all new parts for around two 
dollars and the average hobbyist will 
have all the necessary items on hand. 

A look at the schematic will re- 
veal the simplicity of operation. The 
unit is basically a flasher which draws 
its operating voltage from the taillight 
circuit and the car's ground (points B 
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and C). The unit will go on or off 
with the light switch. However, if a 

connection is made between the base 
of Q2 and the accessory terminal on 
the ignition switch (point A) the unit 
will be turned off whenever the igni- 
tion switch is on. 

Because almost any transistors 
can be used for QI and Q2, it would 
be best to breadboard the circuit to 
find the most suitable combination of 
parts to provide the rate of flash de- 
sired. Transistor Q1 may be any 
small -signal npn type and Q2 is a pnp 

IN34 

02 
D3 B 

IN537 

C 

+ 
CI 
100/ 
25V 

02 

10/25V 22K 

DI 

1N34 14V,240 mA 

powered device such as a 2N301. The 
values on the schematic are only start- 
ing points. 

Diodes D2 and D3 are necessary 
because these points go negative when 
the respective switches are in the OFF 

position. Diodes Dl and D2 can be 
any small current devices or even de- 
fective transistors that still have one 
good junction. However, D3 must be 
capable of carrying the current drawn 
by the lamp. 

The whole unit can easily fit into 
a small plastic case smaller than a 
king -sized cigarette box and can be 
mounted anywhere under the dash- 
board away from excessive heat. 
Mount the signal lamp where it will 
most easily catch your eye as you be- 
gin to leave a car. 

If your car has a positive 
ground, use a small -signal pnp type 
for Q1 and an npn power type for Q2 
and reverse the polarity of the diodes 
and capacitors. 

Good luck and long live your 
battery.- Ronald F. Zollweg R -E 
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Completed unit is compact, easily fitting tube 
caddy. Plug goes to lead wire from horizontal 
output tube; cap goes on tube. 

by HOMER L. DAVIDSON 

HAVE YOU NOTICED A CERTAIN COLOR 
receiver popping 6JE6's right and 
left? Is that warranty tube box filling 
up with 6JE6 and 6DQ6 horizontal 
output tubes? 

Correct adjustment of the hori- 
zontal efficiency coil is a key require- 
ment in color TV repair. Improper 
efficiency coil settings will shorten the 
life of horizontal output tubes. 

The horizontal efficiency coil is 
adjusted so the flyback transformer 
will run cool with minimum current. 
With properly controlled current 
through the flyback winding, the 
transformer lasts longer. Also, the 
horizontal output tube will not be 
driven too hard to get the correct 
amount of circuit efficiency. 

Adjusting the hard way 
The efficiency coil is adjusted 

with a 0- 300 -mA meter connected in 
series with the cathode of the hori- 
zontal output tube. You can also 
check this current in the plate circuit 
of the damper tube. The horizontal 
efficiency coil is adjusted for mini- 
mum dip on the meter. 

Mò §t color chassis in the 23- and 
25 -inch class have a horizontal 
efficiency coil is in the high -voltage 
circuit. Generally, the coil is found on 
the rear apron of the color chassis. 
On RCA color chassis the coil is 
mounted upright on the etched circuit 
board, close to the damper and hori- 
zontal output tubes (see photo). 

To insert a current meter in the 
horizontal output tube cathode cir- 
cuit, the color chassis usually must be 
removed from the cabinet, or be 
pulled part way out. 

Then someone came up with the 
idea of inserting a pilot lamp with two 
alligator clips in the plate lead of the 
horizontal output tube. On a dark day 
MAY 1970 

HORIZONTAL 
EFFICIENCY 
COIL CHECKER 

Simple solar -cell circuit makes a compact, portable checker 
for your shop 

or in a dark corner the efficiency coil 
can be adjusted to a minimum bright- 
ness dip with a No. 39 pilot lamp. 
But if the service tech is working in a 
lighted room, the dip of the pilot lamp 
is sometimes hard to see. 

Build a coil checker 
Its much easier to see the needle 

movement of a current meter. The 
horizontal efficiency coil checker con- 
sists of a No. 39 pilot lamp, solar cell 
and 0-1 -mA meter (see Fig. 1). A 
female plug and male cap are inserted 
in series with the pilot lamp. The 
brightness change of the pilot lamp 
registers on a B3M solar cell. The so- 
lar cell generates a voltage when light 
strikes it, which is indicated on the 
meter. A 5K pot will control the volt- 
age from solar cell to meter. 

When the horizontal efficiency 
coil is adjusted there will be a definite 

Horizontal effi- 
ciency coil lo- 
cation on an 
RCA chassis. 
Coil is on a PC 
board. 

point or dip indicated at the correct 
current setting. As a result, dim light 
applied to the solar cell will generate 
less as voltage than when more cur- 
rent flows through the pilot light. The 
pilot lamp brightness fluctuation con- 
trols the reading on the current meter. 

A 31/4 x 23/4 -inch plastic box 
was used to house the small com- 
ponents. A metal container is a shock 
hazard. 

Mount the meter on the top lid 
of the box. Go slow when drilling 
holes -to eliminate cracked areas. 
The pilot -light assembly is mounted 
on the solar cell (Fig. 2). Remove the 
regular pilot -light bracket and wrap 
No. 14 copper wire around it. Bend 
the wire at right angles, so the pilot 
light is centered over the solar cell. 
Place the copper wire underneath the 
solar cell plastic framework. Push the 
heavy wire into the plastic solar cell 
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N..39 PILOT 
LIGHT 

_ 
1 

1 

0 -I MA 

PILOT LIGHT BRACKET 

Ne.39 PILOT LIGHT BULB 

SOLAR CELLS 

PUSH WIRE INTO 
BOTTOM PLASTIC OF 

SOLAR CELL 

base while heating it with a hot sol- 
dering gun. 

Run the internal lead from the 
pilot -light socket through a hole in 
the case for the male lead cap. To 
prevent erroneous readings from out- 
side light, spray the inside of trans- 
lucent cases with black paint. Glue 
the pilot -light assembly into a corner 
of the box. Run the black lead from 
the solar cell to the negative terminal 
of the current meter. The red or posi- 
tive wire is soldered to the pot. Con- 
nect a piece of hookup wire from the 
other lug to meter positive. 

Remove the plate cap from a de- 
fective 6DQ5 tube and solder it to the 
lead from the lamp socket. After 
soldering the plate cap in place, fill it 
with rubber silicone cement. A female 
high -voltage lead wire and plastic cap 
is soldered to the pilot -light assembly. 

Check operation by placing a 
bench light over the solar cell. Adjust 
pot to full scale. 

Unplug the lead wire from the 
horizontal output tube on a color 
chassis. Insert the male plug from the 
checker, and place the female cap 
over the horizontal output tube. 

With the set on, the meter will at 
first shoot upwards. Don't adjust the 
linearity coil until the color chassis 
has warmed up for a few minutes. 
When the meter has stabilized, locate 
the horizontal efficiency coil on the 
TV chassis. Adjust the pot on the 
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Fig. 1 -(left top) Checker circuit converts hard -to -see light from No. 39 lamp into 
easy readout on current checker. Another version uses voltmeter in place of 
0 -1 -mA meter. Fig. 2 -Mount the pilot -light bracket directly on the plastic solar 
cell case. Meter and potentiometer can be mounted on lid of plastic box and the 
solar -cell assembly on the bottom. Spray the case to block light from the cell. 

checker so the meter reads full scale. 
Insert an alignment tool into the 
efficiency coil and turn the core until 
the meter dips to the lowest point or 
towards zero. Adjust a little farther 
and the meter will start to rise again. 
Set coil for lowest meter reading. 

In the RCA CTC17 through 
CTC25X series chassis, adjust the 
core of the efficiency coil even with 
the bottom of the coil winding. Then 
adjust the core CCW to obtain a min- 
imum meter dip. Continue to turn the 
core in the same direction until the 
cathode current increases 10 mA be- 
yond the minimum -dip reading. 
Here's how the checker can be cali- 
brated to read current. 

By replacing the potentiometer 
with a trimmer -type pot, the horizon- 
tal efficiency checker can indicate 
comparative current values. Hook up 
the efficiency checker as described, 
and place a calibrated 0- 300 -mA me- 
ter in series with the cathode (to 
ground) of the output tube. 

When the set warms up adjust 
the efficiency coil slug for maximum 
current on the calibrated meter in the 
cathode circuit. Adjust the trimmer 
pot for a full -scale reading on the 
checker meter. Mark the current on 
the calibrated meter dial or on a sheet 
of paper for reference. Remove the 
meter from the cathode circuit and 
see if there is a great change in the 
reading on the efficiency checker me- 
ter. You will notice a change of 0.25 
mA or none at all. 

Reinstall the calibrated meter in 
the cathode circuit and gradually de- 
crease the current reading by adjust- 
ing the horizontal efficiency coil. Stop 
at 5 mA and observe the meter read- 
ing on the efficiency coil checker. Ad- 
just for the minimum dip on the 
efficiency coil checker meter. 

On most color receivers the best 
spread of current readings from ad- 
justing, the horizontal efficiency coil is 
180 -250 mA. Some color chassis will 
show only a slight change on the me- 
ter scale. Most color receivers will not 
pull over 220 mA; these readings are 
noted on the high -voltage schematic. 

Another meter version 
The vtvm or vom will measure the 

voltage generated by the solar cell. 
For this coil checker, a smaller box 
may be used since the 0 -1 -mA meter 
is not used. On the vom use a 0-2.5V 
dc voltage scale; on the vtvm use the 
0-5V dc scale. 

Two small phone jacks can be 
used to plug in the meter probes. 
Construct the horizontal efficiency 
coil tester as shown in Fig. 1, but 
wire the leads that would go to the 
0-2 -mA meter to the phone jacks 
mounted on the case. Again, adjust 
the coil for minimum dip. 

Both horizontal efficiency check- 
ers are small enough to fit into the 
tube caddy for house calls. You may 
save several call backs and expensive 
6JE6 or 6DQ5 horizontal output 
tubes. R -E 
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The New 1970 Improved Model 257 A REVOLUTIONARY NEW 

TUBE TESTING OUTFIT 

COMPLETE WITH ALL 
ADAPTERS AND ACCESSORIES, 

NO 'EXTRAS" 

STANDARD TUBES: 

I/ Tests the new Novars, Nuvistors, 10 Pins, Magnovals, 
Compactrons and Decals. 
More than 2,500 tube listings. i/ Tests each section of multi-section tubes individually 
for shorts, leakage and Cathode emission. 
Ultra sensitive circuit will indicate leakage up to 5 
Megohms. y Employs new improved 41/2" dual scale meter with a 
unique sealed damping chamber to assure accurate, 
vibration -less readings. 

y/ Complete set of tube straighteners mounted on front 
panel. 

Tests all modern tubes including 
Novars, Nuvistors, Compactrons and Decals. 

All Picture Tubes, Black and White 

and Color 

ANNOUNCING... for the first time 
A complete TV Tube Testing Outfit designed specifi- 
cally to test all TV tubes, color as well as standard. 
Don't confuse the Model 257 picture tube accessory 
components with mass produced "picture tube adap- 
ters" designed to work in conjunction with all corn - 
petitive tube testers. The basic Model 257 circuit was 
modified to work compatibly with our picture tube ac- 
cessories and those components are not sold by us to 
be used with other competitive tube testers or even 
tube testers previously produced by us. They were 
custom designed and produced to work specifically in 
conjunction with the Model 257. 

BLACK AND WHITE PICTURE TUBES: 

y Single cable used for testing all Black and White Picture 
Tubes with deflection angles 50 to 114 degrees. 

1/ The Model 257 tests all Black and White Picture Tubes 
for emission, inter -element shorts and leakage. 

COLOR PICTURE TUBES: 

Y The Red, Green and Blue Color guns are tested individ- 
ually for cathode emission quality, and each gun is 
tested separately for shorts or leakage between control 
grid, cathode and heater. Employment of a newly per- 
fected dual socket cable enables accomplishments of all 
tests in the shortest possible time. 

adapters and accessories, ready to plug in and use. No "extras" to buy. Only 
The Model 257 is housed in a handsome, sturdy, portable case. Comes complete with all .50 

NOTICE 
We have been producing radio, TV and electronic test equipment since 1935, which means we were making Tube Testers at a time when there were relatively few tubes on the market, 'way before the advent of TV. The model 257" employs every design improvement and every technique we have learned over an uninterrupted production period of 34 years. Accurate Instrument Co.. Inc. 

SEND NO MONEY WITH ORDER 
PAY POSTMAN NOTHING ON DELIVERY 

Pay Cash or in EASY MONTHLY PAYMENTS AFTER 15 Day Trial! 
I- 

Try it for 15 days before you buy. If 
completely satisfied remit $52.50 
plus postage and handling charge. 
(If you prefer you may PAY 
MONTHLY ON OUR EASY PAY- 
MENT PLAN.) If not completely 
satisfied, return to us, no explana- 
tion necessary. 

MAY 1970 

ACCURATE INSTRUMENT CO., INC. Dept. 741 

2435 White Plains Road, Bronx, N. Y. 10467 

Please rush me one Model 257. If satisfactory I agree to pay at the terms specified 
at left. If not satisfactory, I may return for cancellation of account. 

Name 

Address 

City lone State 

Save Money! Check here and enclose ;52.50 with this coupon and we will pay all shipping 
charges. You still retain the privilege of returning after 10 day trial for full refund. 

Circle 28 an reader service card 
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PáöóF TUN-0-FOAM 
KEEPS TUNERS WORKING 

BETTER, LONGER! 

THISTUNER After 36,000 revolutions, the silver has 

WAS USED AS IT been worn away. The tuner does not 
function on any channel. 

CAME FROM THE MANUFACTURER 

THIS TUNER 
After 36,000 revolutions there is no sign of wear, 
The tuner brings in all channels, sharp and clear. 

WAS SPRAYED WITH TUN -O -FOAM 

THE 
PROFESSIONAL'S 
TV TUNER 
CLEANER 
Foams into the tightest 
places. Won't cake up, dry 
out or detune. Keeps clean- 
ing and lubricating contacts each time channel 
is changed. Guaranteed to be the best tuner 
lubricant cleaner you've ever used, or money 
refunded. Six -month no- callback guarantee. 

1260 RALPH AVENUE, 
BROOKLYN, N.Y. 11236 

For export: ROBURN AGENCIES INC., NEW YORK, N.Y. 10014 
In Canada: MAGNASONIC CANADA LTD., MONTREAL 9, CANADA 

Circle 29 on ruder service card 
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ULTIMATE STEREO TUNER 

(continued from page 40) 

nal can be heard from the speaker. 
2. With the plates of Cl fully 

meshed adjust L2, L3, L4, and L6 for 
maximum quieting of the received 
signal. Reduce the generator output 
as needed so that the signal is always 
slightly noisy. Use a small nylon or 
fiberglass tool to move the coil turns. 

3. Set the generator output to 
107.8 MHz and set Cl so its plates 
are at minimum capacitance. Peak each 
trimmer capacitor on Cl for maxi- 
mum quieting, as well as C25. 

4. Repeat steps 2 and 3. 
5. Set generator output fre- 

quency to a quiet spot near the upper 
end of the dial, around 105 to 106 
MHz. Tune the receiver to this fre- 
quency and repeak the trimmer on L4 
for best quieting. "Rock" Cl about 
this point while adjusting this trimmer 
since there is some interaction be- 
tween peaking this trimmer and the 
local oscillator frequency. If you do 
not rock Cl you may only succeed in 
"fine- tuning" the oscillator frequency 
and sensitivity will be reduced from 
optimum. 

6. Repeat steps 2, 3, and 5. 
7. Tune C 1 to a quiet spot near 

the bottom of the dial and adjust R25 
for maximum quieting on a very weak 
input signal. At this time you may 
wish to check the sensitivity. It should 
be 20 dB quieting at less than 1µV 
input. Ll should be spaced about 1/8 
inch below L2. If sensitivity is too low, 
carefully push L1 closer to L2 and 
repeak the antenna trimmer capacitor 
at 107.8 MHz and adjust the turns 
on L2 at 88 MHz. Ten sets of tran- 
sistors were tried in the prototype 
unit and sensitivity varied between 
0.95 to 0.55 µV for 20 dB quieting. 

MULTIPLEXER 
You will need an oscilloscope 

and a multiplex generator to align this 
section. An ac vtvm is also helpful 
when making separation measure- 
ments. 

1. Connect the scope vertical in- 
put to the wiper of R204 and inject a 
67 -kHz input at the input to the multi- 
plex board at C201. Tune the slug in 
T202 for 'a minimum output as seen 
on the scope. 

2. Connect the scope to the 
Q202 end of C202. Inject a 19- 
kHz pilot signal at a 25 -mV rms level 
and tune T201 for maximum trace 
height. 

3. Connect the scope to the col- 
lector end of C206 and set S202 to 
the MONO position. Tune T203 and 
T204 for maximum trace height. Re- 
duce the input level of the generator 
and carefully repeak the tuning of 
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transformers T201, T203 and T204. 
4. Connect the scope to either 

channel A or B output and inject a 

19 -kHz signal at 25 mV rms. Tune 
oscillator transformer T205 for zero 
beat as observed on the scope. S202 
must be in the STEREO position. 

DIAL PLATE 

GLASS DIAL 
SCALE N 
DIAL LAMPS 
(4 

PWR TRANS 
FRONT 
PANEL 
GLASS 

TUNE LAMP 
DIAL POINTER 

STEREO 
LAMP 

5. Connect the scope to either 
end of C214 and tune T206 for 
maximum 38 -kHz trace height. 

6. Set up the generator to de- 
liver a 0.25V rms L -only or R -only 
composite signal to the input. Connect 
the scope vertical input to channel A 

DIAL PULLEYS 
SMALL L- 3RACKET 

RF HEAD 
3/4" STANDOFFS 

LARGE 
L- BRACKET 
I/4 "STANDOFFS 

I.F. STRIP 

5-1/2' DIAL 
DR,JM 

FLYWHE 

ANT 
INPUT 

FRONT 
PANEL 

DIAL PULLEYS 
CHASSIS 

MPX a PWR SUPPLY 

-OUTPUTS 

Chassis layout Df tuner sections used by the author. 
A large L- bracket supports i.f. and rf boards. Cl is 
mounted on r-f board, concealed by dial drum here. 

PICK UP MORE 
STATIONS-ON 

ANY RADIO WITH 

This Radio Antenna Booster 
will pull in distant radio sig- 
nals never received before, 
and will boost weak recep- 
tion in remote areas. Great 
for campers, trailers, motor 
homes. No batteries or 
electrical hook up - lasts 
indefinitely.Dealer inquiries invited. 

$8.50 
postpaid plus tax where applicable 

RUSSELL PRODUCTS 
3651 Oakley, Riverside, Ca. 92506 

Cacle iO un reader Aerl ice card 

99.99% reliable 
Every now and then, one of our tubes fizzles - 

and somehow it's the one you install. 
Even we don't know how you happen 
to receive that particular tube. But we 

do know that it doesn't happen 
more than once in thousands of times. 

Raytheon receiving tubes -including 
Raytheon Tubes for Imported Sets -have 

to be extra reliable. Because, 
Raytheon is the leading independent 

supplier of receiving tubes to 
'dependent servicemen. We don't 

e competing service trucks or 
I outlets. So, we depend on you 

st as much as you depend on us. 

Circle 3l on Il (U/(1 .1 CI t ¡(1 card 
MAY 1970 

RAYTHEON 
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and the horizontal input to channel B. 
Slowly tune T205 until the scope is 
displaying either a vertical line or a 
horizontal line. One of the settings of 
T205 will be very unstable; use the 
setting which is the most stable and 
connect the scope so that an L -only 
input gives a vertical line. 

7. Repeak T201 for the most 
vertical line and adjust R204 for the 
best vertical line. Switching to an R- 
only input should result in a horizontal 
line on the scope. 

8. Inject an L plus R signal, with 
pilot, and set R232 and R233 for 
equal outputs from each channel. R -E 

SPECIAL TUNER PARTS 
The following special parts are need- 
ed for the construction of the tuner. 
All are available from Transitek, P.O. 
Box 98205, Des Moines, Washington. 
Tuning capacitor Cl $7.50 
Miller coil No. 9051 $2.04 
Miller coil No. 2072 $2.58 
Miller coil No. 1354PC $2.61 
Miller coil No. 1355PC $2.61 
Miller coil No. 1361 $1.80 
Fairchild 2N3690 $1.25 
Crystal filter $13.50 
Rf printed circuit $5.90 
If printed circuit $7.20 
Mx and power supply 

printed circuit $9.20 

Try these installations with 
any other five watt unit! 

At $9995 the Messenger 125 fits anywhere 

...including your budget. 
Best of all, even with its mini -size and price, the Messenger 

125 is big on performance. Its 5 -watt transmitter, with high 
level class B modulation and speech compression, gives it all 

the "talk power" you'd expect from a full -size radio. Half -a- 

microvolt receiver sensitivity pulls in the weak ones. Auto- 
matic threshold noise limiting, IF clipping, and special AGC 

circuitry means less noise -better quieting. Full 2 -watt audio 
lets you hear even in noisy vehicles. And the Messenger 125 

looks great, too. Not a single knob -push- buttons select up to 
5 channels, slide -levers adjust squelch and volume. Installs 

between bucket seats, in door pockets, on trail bikes -or 
over yourshoulder with its optional rechargeable battery pack. 
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Dimensions: 1 %. H igh x 4"/ 
Wide x 7" Deep 4 -watts output 
at 13.8 VDCFCC type accepted, 
DOC approved All solid state - 
draws just 0.2 amperes on 
squelched stand -by Optional 
portable pack available with re- 

chargeable battery, charger, an- 
tenna, and leather carrying case 

E. F. JOHNSON CU. 
WASECA, MINN. 56093 

Circle 32 on reader service card 

COMPLETE TUNER 
PARTS LIST 

PARTS LIST RF HEAD 
All resistors are 1/4 W, 5% unless noted as 1/2 
W. 

R1, R4-47 ohms 
R2, R7 -330 ohms 
R3, R8 -4700 ohms 
R5, R22, R24 -1500 ohms 
R6, R9, R14, R29 -100 ohms 
R10, R16, R23 -220 ohms 
R13- 12,000 ohms 
R15- 100,000 ohms 
R21, R26, R30- 10,000 ohms 
R25 -2500 ohms, 14 -watt trimmer 
R31 -1200 ohms 
R32 -4700 ohms 
R11 -470 ohms, 1/2 watt 
R12- 150,000 ohms, 1/2 watt 
R17- 33,000 ohms. 1/2 watt 
R18 -4,700 ohms, 1/2 watt 
R19 -510 ohms, 1/2 watt 
R20 -180 ohms, 1/ watt 
R27 -220 ohms, 1/2 watt 
R28 -100 ohms, 1/2 watt 

Capacitors 

C1-4 gang FM tuning capacitor, (2 -17 pF 
per section. Trimmer range 0.5 to 12 pF. 
Only three trimmers are used. Local os- 
cillator section uses separate trimmer. 

C2, C17, C21, C22 -6.8 pF, NPO ceramic 
C3 -3.3 pF, NPO ceramic 
C4, C5, C6, C8, C9, C10, C16, C19, C20, C23- 

.02 µF, 25V cer. 
C7, C12 -.001 µF, ceramic 
C11 -70 µF, 20V electrolytic (Mallory MTA- 

70E20 or equiv.) 
C13 -.05 µF, 25V ceramic 
C14 -68 pF polystyrene 
C15 -200 pF polystyrene 
C18 -1 µF, 50V electrolytic (Mallory MTA 

1D50 or equiv.) 
C24 -350 µF, 15V electrolytic (Mallory MTA 

350 F 15 or equiv.) 
C25 -3 -12 pF ceramic trimmer (Centralab 

822FZ or equiv.) 
CT-- trimmers on Cl 

Semiconductors, coils 

QI, Q2- 2N3690 (Fairchild) 
Q3-3N141 
Q4, Q5 -MPS 6939 
Q6- 2N3856 
D1 -10V Zener diode, 1W, 5% 
L1 -2T, #26 enamel, next to ground end of L2 
L2-4T, #18, 14" dia, 7/16" long 
L3-4T, #18, 1/a" dia, 7/16" long, tap at IT 

and 3T 
L4 -same as L3 but tap only at 3T 
L5 -2T, #18, 5/16" dia, 14" long, tap at 3/4 T 

from Cld 
L6 -J.W. Miller 9051 

IF Strip (101 to 199 series) 

C101, C103, C105, C106, C107, C108, C109, 
C110, C113, C114, C119, C120, C126, 
C127, C128, C129, C130, C131, C132- 
.02 µF, 25V ceramic 

C102-6.8 pF, NPO ceramic 
C104, C111, C112, C123-.05 µF, 25V ceramic 
C115-5 pF, polystyrene 
C116, C117, C118-330 pF ceramic 
C121-5-µF 50V electrolytic (Mallory 5D50 or 

equiv.) 
C122-350-µF 15V electrolytic (Mallory 350- 

F15 or equiv.) 
C124, C125-omit due to design change 

Resistors all 1/e watt 5% unless noted 

R101 -560 ohms, 1/2 watt 
R102, R112- 47,000 ohms, 1/2 watt 
R103- 10,000 ohms, 1/2 watt 
R104, R111, R120 -2200 ohms, 1/2 watt 

(continued on page 91) 
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NEW PRODUCTS 
More information on new products is available from the manufacturers 
of items identified by a Reader Service number. Use the Reader Service 
Card at the left and circle the numbers of the new products on which 
you would like further information. Detach and mail the postage -paid card. 

MINI -SPEAKER, Minimus 0.5, 10 
watts to 8 ohms through screw terminals 
or phono jack. Surprisingly heavy, the 
extra weight is due to materials that 

minimize effects of small size. 43 x 6% 
x 4W'. Walnut case; die -cast aluminum 
frame. Catalog No. 40 -1995. $9.95. Ra- 
dio Shack, 730 Commonwealth Ave., 
Boston, Mass. 02215 

Circle 46 on reader service card 

CIRCUIT BREAKER. Sans -A -Fuse is 
color -coded in 12 models for temporary 
or permanent replacement of blown TV 
chemical or amp fuses. Fits chassis sock- 
ets; can help find cause of breakdown. 

Can be left in 
made. -Workman 
Inc., Sarasota, Fla. 

Circle 47 on reader service card 

set when 
Electronic 

repair is 
Products, 

MULTIPLEX RECEIVER, model 
RA -795, solid- state, 175 -watt IHF, FM- 
AM-FM Stereo, uses two IC's and FET. 
Has FM sensitivity of 1.5 µV for 30 dB 

MAY 1970 

quieting, over 30 dB stereo separation, 
30- 20,000 Hz, ±3 dB frequency re- 
sponse. Loudness compensation +13 dB 
@ 50 Hzs +4 dB ® 10 kHz. Hum and 
noise, -55 dB (mag phono ). Output 
impedance, 4, 8, and 16 -ohm. 25 transis- 
tors plus 14 diodes. 187/Aß" x 5 %" x 
14X ". Uses 110 -120 volts ac, 50/60 cps. 
$249.98. Olson Electronics, 260 So. 
Forge St., Akron, Ohio 44308 

Circle 48 on reader service card 

SCHOOL INTRUD -ALARM changes 
building's PA speakers into microphones 
that detect noises in 1,000 -to 5,000 -Hz 
range using CA -21 Intrusion Detector. 
Inherent sounds such as heaters, clocks 
or compressors, outside noises such as 
car horns or backfires, and natural 
sounds such as lightning and thunder 
will not set off alarm. Internal audible 

alarm can be triggered to scare intruder, 
or remote alarm ( CA -22 ) may he sent 
over telephone wires to police station. 
CA -22 panel allows up to 9 school 
buildings to be monitored by same unit. 
System can be switched to battery sup- 
ply in case of ac power failure. Can use 
magnetic detector switches on windows 
and doors, if desired. Bogen Commu- 
nications Div., Lear Siegler, Inc., PO 
Box 500, Paramus, N. J. 07652 

WIRELESS SMOKE AND FIRE 
ALARM, model SW -440. Features solid - 
state circuitry. Equipped with sensative 
smoke and heat detectors, emergency pull 
chain, extra ac outlet for additional signal 
devices, and provisions for adding ex- 
ternal heat sensor. Heat sensor activates 

at 135 °F. Powerful buzzer. 5% x 7 x 2% in. 
110 -120V ac, 50/60 cps. $59.98. Olson 
Electronics, Inc., Akron, Ohio. 

Circle 49 on reader service card 

PLASTIC FOAM CUTTER, Model Ma- 
chine, makes rip cuts, cross cuts, free- 
hand, angle, circular, arc and filagree 
cuts up to 6 in. deep. Makes dovetails, 
miters and interlocking joints. Cutting 
wire works by melting fine cut. No bat- 
teries. Low -voltage transformer gives 
high or low heat for change of speed 
and width of cut. Ruled grid on base 
and sliding platform and adjustable 
fence lock in all positions for accuracy, 

31Z lb. Uses 117 -volt outlet, 8 watts. 
Guaranteed against all defects for 1 year. 
$44. High -density foamed polystyrene 
comes in standard packs or custom -cut 
large blocks. Tightly packed closed 
cells are good for precision work. 400 cu. 
in. of assorted high- and low- density 
foam supplied with order. Waterproof 
and weather -resistant. Order details for 
additional foam come with order. Tech- 
nical Devices, 1402 Norman Firestone 
Rd., Goleta, Calif. 93017. 

Circle 50 on reader service card 

TAPE STORAGE ALBUM, Stor- A -Pac, 
holds 6, 8 or 12 cassettes or 8 cartridges. 
Bookstyle, rigid construction prevents 
damage and keeps tapes dust -free. High- 
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AT LAST , . . 
TRANSITEK'S CATALOG 

IS READY! 

MANY NEW UNPUBLISHED 
PROJECTS COMPLETE DE- 

SCRIPTIONS GIVEN. 

NEW KITS . . . 

4 CHANNEL PREAMP 
CHANNEL POWER AMP. 

STUDIO QUALITY TAPE 

ELECTRONICS 

PROFESSIONAL PREAMPLIFIER 

LEGAL CORDLESS PHONE - 
WITH DIALING 

RADAR TYPE ALARM SYSTEM 

COMPLETE 

plus TUNERS, TESTGEAR - 
MANY OTHERS 

Send 25¢ in coin for 
catalog & supplements to: 

TRANSITEK 
PO Box 98205, Des Moines, Wash. 

98016 

Circle 106 on reader service card 

gloss warm blue, hot red and black em- 
bossed leatherette. From $3.49 to $4.98 
each. Modern Album and Finishing Co., 
Inc., 119 -01 22 Ave., College Point, N. Y. 

11356. 
Circle 51 on reader service card 

MUSIC SYSTEM, Landmark 100, in- 
cludes AM/ FM stereo tuner, record 
changer, Acoust- Array speakers, Servo - 
Linear motional feedback circuit in am- 
plifier, Garrard automatic turntable. 
Speakers use 3 full -range loudspeakers 
and tweeter in small truncated cube en- 
closure. One faces forward; others placed 
asymmetrically at back of cabinet. Multi- 
directional radiation enlarges sound. 
Since speakers are angled, stereo aspect 
can be varied by placing speaker on its 
sides. Walnut- finished cabinets with dark 
brown grille cloths. 10 x 10 x 10 ". Servo- 

Linear motional feedback corrects any 
distortion from loudspeakers. Circuits 
sample actual movement of speaker cone 
compared to input signal and correct any 
difference through negative feedback. 
Amplifier has all- silicon transistor cir- 

MILLIONS ARE 

SPENT TO FIX 

2 -WAY RADIOS. 

WHAT'S YOUR 

CUT? 

Address 

If you'd like to get into a 

top -paying job, maybe FM 
2 -way radio is for you. 
Each year, more and more 
businesses are buying 
2 -way. That means serv- 

ice. And service means 
money. We can train you 

to get in on the action. 
Our special home study 
course is the place to start. 
We teach you FM 2 -way 

radio servicin ,and prepare 
you for an FCC license. 

Send me FREE Evaluation 
Examination 

Send details on Home Study 
Course on FM 2 -way radio 
servicing. 

Send details on how you can 

prepare me for an FCC license. 

Occupation 

City state Zip 

MOTOROLA 
TRAINING INSTITUTE 

1301 Algonquin Road, Schaumburg, III. 60172 

i 

Girt le l07 tin reader service card 
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cuitry; is rated at 100 watts music power 
( ±1 dB), 80 watts IHF. AM /FM stereo 
tuner uses all -silicon transistor circuitry 
with FET front end for picking up weak 
signals without interference. Four inte- 
grated circuit chips perform functions of 
AM /IF, FM /IF, and multiplex. Garrard 
turntable has Stereo -V magnetic cartridge 
using dual magnets, one for each chan- 
nel. High stereo separation, low mass, 
and excellent tracking ability. Moving 
system resonance above 20,000 Hz. 
$399.95. Plastic dust cover, $14.95. 
Electro- Voice, Inc., Buchanan, Mich. 
49107. 

Circle 52 on reader service card 

IC INSERTION TOOL, spring- loaded, 
designed for inserting D.I.P.'s into 
printed circuit boards. Picks up and 
squeezes D.I.P.'s to fit hole pattern, then 
ejects them when firmly placed in circuit 
board. $8.90. #52. Hunter Tools, 9851 
Alburtis Ave., Santa Fe Springs, Calif. 
90670. 

Circle 53 on reader service card 

CB TRANSCEIV- 
ER, "Clipper 23 ", 
23 channel and all 
solid state, includes 
19 transistors, 4 
diodes, 2 varistors, 
and 2 thermistors. 
Power input: 5 
watts at 100% mod- 
ulation with an 
effective inland 
range of 10 miles. 
Sensitivity: 0.25 
p.V. Equipped with 
a full complement 
of jacks for PA sys- 
tems, external ear- 
phone, a 2-7"4" speak- 
er, antenna, mike 
and power connec- 
tion. $159.95 com- 
plete with a leather 
carrying case. - 
Courier Communi- 
cations Inc., New- 
ark, N.J. 

Circle 54 on reader service card 

RADIO ANTENNA BOOSTER, de- 
signed for campers, motor homes and 
trailers will last indefinitely ( no batter- 
ies ). For use in remote areas where 
reception is weak and where radio signals 
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- COLOR ORGAN, Knight -Kit model KG- 
338. Solid -state 3- channel circuitry sepa- 
rates high, middle, low frequencies into 
blue, green and red lights giving 3- dimen- 
sional display through prismatic screen. 
Connects to speaker terminals of any re- 
ceiver, amplifier or console. $34.95 com- 
plete with vinyl -clad wood case, simula- 
ted walnut veneer. 8% x 1414 x 5l ". 
Allied Radio Corp., 100 N. Western Ave., 
Chicago, Ill. 60680. 

Circle 56 on reader service card 

are not normally received. Clip short wire 
with alligator clip to metallic object such 
as window screen, door frame or water 
pipe. Long wire goes through window or 
door to outside. String it out full length 
and lay it on ground. Place unit behind 
radio and move unit to find maximum 
volume. 4%" x 1" x )s'', Russell Prod- 
ucts, 3651 Oakley St., Riverside, Calif. 
92506. 

Circle 55 on reader service card 

STEREO RECEIVER, KR -7070, fea- 
tures AM, FM or FM multiplex tuning 
system and auto -tuning circuit that selects 
only FM stations, giving instant pinpoint 
tuning. Its 4 IC's and crystal filter FM 
i.f. stages provide selectivity and 1.5 dB 
capture ratio; 3 -FET, 4 -gang tuning 
capacitor FM front -end delivers 1.5 µV 
sensitivity and spurious response ratio. 
FET mechanical filter AM tuner section. 
Dynamic amplifier section with power 
bandwidth of 10 to 30,000 Hz ( IHF ) 

CATALOG 
ON REQUEST 

-T VMETER 
"Ti,,.- At AGhntr" 

CLOCK MOVEMENTS 
DIGITS RESETTABLE INDIVIDUALLY 

Available in 50, 60 cy, oil voltages, AC. UL 
approved motor, cord. One Year Guarantee. 

# 130....14 -HOUR #131....24-140111t 

#100 -24H 

24 Hdur 

CLOCK 

Made in U.S.A. 

Complete Une: Delay, Interval 
and Cycle Timers, Digital Computers 

PENNWOOD NUMECHRON CO. 
TYMETER ELECTRONICS 

7749 FRANKSTOWN AVE PITTSBURGH, PA 15708 

Circle 108 on reader service card 

SELECT FROM TWO Of THE 

MOST USEFUL ELECTRONICS 

PRODUCTS AVAILABLE TODAY 

THE MARK TEN 

CAPACITIVE DISCHARGE 

IGNITION SYSTEM 

is time tested to give your 
car added performance. Care- 
fully engineered, the Mark 
Ten electronic ignition sys- 
tem incorporates the advan- 
tages of capacitive discharge with those of solid state electronics. 
The largest selling unit of its type on the market today, the Mark 
Ten out performs all other known ignition systems regardless of 
price. 

Compare these advantages: 
Up to 20% increase in gasoline mileage Installs in only 10 minutes 
on any car or boat without rewiring Points and plugs last 3 to 10 
times longer Instant starts in all weather Dramatic increase in 
acceleration and overall performance Virtually eliminates ignition 
tune -ups. 

Only 
$4495 $2995 ppd. ppd, 

Assembled Kit Form 

MAY 1970 

r 
For 

DELTALERT, the all new ultrasonic silent 
sentry, is a total motion detection, intrusion 
and monitoring alert system. The system 
plugs into any wall outlet. It also features 
variable sensitivity control and adjustable 
timing which provides the most advanced 
sentry system on the market. 

Specifications: 
Ultrasonic Frequency: 35 KHZ A Area Cover- 
age: 15 -30 feet (depending on shape of area) 
A Controls: On -Off Switch; Built in Timer; 
Variable Sensitivity Control A Output: 110- 
130V at 1 Amp. A Power Requirements: 110 - 
130V, 60 HzAC A Dimensions: 103 /B "W x 
31/4"H x 31/4 "D A Complete with 110 -130V 
Drop Cord A Walnut designer finish. 

Complete Unit, Ready to Use ONLY $5995 
ppd 

DELTA PRADUCTS,INC. 
P.O. Box 1147 RE /Grand Junction, Colo. 81501 

Please send me literature immediately. 

Enclosed is $ Ship ppd. Ship C.O.D. 
Please send Mark Tens (Deltakit®) r-, $29.95; (12 Volt 
Positive or Negative Ground Only); Mark Tens (Assembled) 
@ $44.95; Volt: Negative Ground only. 12 Volt: Specify. 

Positive Ground; Negative Ground; DeltAlert. 

DP 70-3 

Car Year Make 

Name 

Address 

City /State Zip 
I- 

Circle 109 on reader service card 

1 

J 
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AL 
SERIES 

i ALUMINUM 
; 

TOWERS 
for 

uhf - vhf 
Ideal for mounting indus- 
trial, commercial, citizens 
band, amateur, or televi- 
sion receiving antennas. 
Exceptional strength in 
proportion to weight quali- 
ties. Easy access to equip- 
ment mounted on the 
Microflect top mast exten- 
sion. Other features are: 

10 to 120 feet high in easy 
to erect 10 foot sections. 
Available factory assembled 
or in kit form. 
Lightweight, all aluminum, 
10 foot sections weigh only 
121/2 lbs. 
Low maintenance, will never 
rust or require painting. 
Staggered ladder treads for 
easy climbing. 
Can be used for direct radi- 
ator at HF. 
Wide variety of mounting 
brackets and accessories 
available. 

DISTRIBUTOR INQUIRIES 
INVITED 

M ICROFLECT 
3575 25TH STREET 

SALEM, OREGON 97302 
AC 503363.9267 TWX 510 -599 -0107 

Circle 110 on reader service card 

and main input frequency response from 
5 Hz to 120,000 Hz ( ±1.5 dB) drives 
low -efficiency speakers. 2 pairs of phono 
input jacks, 2 pairs of stereo speaker out- 
put terminals and separate preamp out- 
puts and main amp inputs permit 
unlimited system expansion. Automatic 
Protection Circuit ( U.S. Pat.) protects 
power transistors from blowouts. Has in- 
dividual 2 dB step -type tone controls for 
bass and treble, new presence control, 
which gives effect of changing proximity 
to sound, and 20 dB audio muting switch 
for temporary pause for quiet, such as 
phone call. $549.95. KENWOOD, Dept. 
P, 15711 So. Broadway, Gardena, Calif. 
90247. 

Circle 57 on reader service card 

ALIGNMENT SET 
for color TV -FM /- 
AM consists of 7 
glass -filled polymer 
plastic tools. Three 
come in as hex stop- 
per type shank and 
two in hex through 
type with diameters 
of 0.078" and 
0.101 ". One 0.101" 
nonmagnetic metal - 
tipped insulated os- 
cillator screw ad- 
justment tool with- 
stands 10" oz. 
torque. Also, a non- 
metallic trimmer 

adjuster with a conical point probe meas- 
ures 0.025 x 0.156 ". -JW Electronics, 
Plastic Div., Bloomington, Ind. 47401. 

Play Ball 
with 

Perma -Power 
an official Rawlings League Baseball 

is your gift from Perma -Power 
when you buy 

three Color Briteners at the 
lowest price ever! 

color -bree 

t: 
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You get these top selling Color Briteners 
that put back brightness to fading 
color pictures. 

tWO Perma -Power Color Brite 
Model C -511 (Parallel wiring 90° 
small- button diheptal base) (Rectan- 
gular Color Tubes) 
Regular Price $5.85 one Perma -Power Color Brite 
Model C -501 (Parallel wiring 70° 
shell neodiheptal base) (Round Color 
Tubes) 
Regular Price $ 5 65 

Regular price for all three is 
$17.35. With this limited time 
offer you pay only $15.50 and the 
baseball is FREE. 

FREE! 
"Always rely on Perma -Power 
Briteners to extend useful picture tube 
life for months, preserve excellent 
customer relations for years!" 

Viditfl-170Welt, 
Chambron Electronics 

845 Larch Avenue, Elmhurst, Illinois 6012G 

Circle 1 JI on reader service card 

PORTABLE VOLTMETER, Master Volt - 
Ohm.yst, RCA WV -510A, all solid- state, 
measures dc voltage from 0.01 to 1,500V, 
do from 0.01 mA, to 1.5 amps, ac voltage 
from 0.2 to 1,500V, ac peak -to -peak volt- 
age of complex waveforms from 0.5 to 4,- 
200V, and resistance values from 0.2 
ohms to 1,000 megohms. 7 overlapping 
ranges given for ac, resistance, and cur- 
rent measurements, and 8 ranges for dc 
voltage measurement. Accuracy: ±3% 
of full -scale reading. Zero stability and 
linearity, low current drain. Battery test 
function provided. Input resistance of 21 
megohms on most critical low- impedance 

Circle 58 oit reader service card 

circuits. Has large, easy -to- read, 2 -color 
meter with mirror scale. 674 x 5!S x 336 

in. 3% lb. Comes with dc/ac-ohms probe 
with flexible shielded input cable ( type 
WG -401A) with BNC connector, slip - 
on alligator clip, current test leads, one 
RCA VS036 battery and instructions 
book. $128. Accessories available: WG- 
301A crystal -diode slip -on probe for 
measuring rf from 50 kHz to 250 kHz; 
WG -411A high -voltage slip -on probe for 
measuring up to 50,000V dc; WG -436A 
multiplier resistor. Commercial Engineer- 
ing, RCA Electronic Components, Har- 
rison, N. J. 07029. 

Circle 59 on reader service card 

MINI COLOR GENERATOR, the 
Caddy Bar, Model CGI9, generates color 
bars, crosshatch, white dots, vertical and 
horizontal lines. Features reduced circuit 
drain and, full voltage regulation on all 
circuits, increases battery life. Timer 
range doubled. Nearly impossible to 
have timer jump at any time. Timer con- 
trols are screwdriver adjustments. 
$84.50. 2 lb. Sencore, Addison, Ill. R -E 

Circle 60 on reader service card 

RADIO -ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


NEW 
LITERATURE 
All booklets, catalogs, charts, data 
sheets and other literature listed here 
with a Reader's Service number are 
free for the asking. Turn to the 
Reader's Service Card facing page 75 
and circle the numbers of the items 
you want. Then detach and mail the 
card. No postage required! 

COMPONENT SELECTOR CATALOG features 
resistors, rheostats /potentiometers, trimmers, tap 
switches, variable transformers, capacitors, re- 
lays, power controls (solid- state), light dimmers. 
rf chokes, meter saver, and design aids. 35 
pages. Catalog 300A. Free from Ohmite Mfg. 
Co., 3660 Howard St., Stokie, Ill. 60076. 

Circle 61 on reader service card 

SCOTT STEREO COMPONENTS AND 
SPEAKERS CATALOG covers AM /FM stereo 
receiver and stereo cassette recorder), tuners 
and amplifiers, controlled impedance speakers, 
compact systems, stereo kits and stereo con- 
soles. Free. H. H. Scott, Inc., Dept. P, Maynard, 
Mass. 01754. 

Circle 62 on reader service card 

1970 CATALOG OF ELECTRICAL AND 
HOBBYIST BOOKS available free covers sche- 
matic /servicing manuals, broadcasting, basic 
technology, CATV, electric motors, electronic 
engineering, reference; television, radio and 
electronics servicing; audio and hi -fi, hobby and 
experiment, test instruments, and transistors in 
over 125 current and forthcoming books. 
Features newly revised 1970 edition of Popular 
Tube /Transistor Substitution Guide and, sched- 
uled for publication March 15th, Small 
Appliance Repair Guide. Tab Books, Blue 
Ridge Summit, Pa. 17214. 

Circle 63 on reader service card 

Write direct to the manufacturers for In- 
formation on items listed below: 

1970 TELEVISION PARTS REPLACEMENT 
GUIDE, Stancor color and monochrome parts 
lists 500 transformer and deflection components, 
and replacement parts for 200 TV manu- 
facturers in part -to -part cross -reference guide. 
Added section covers flybacks, deflection yokes, 
vertical outputs, power and output transformers 
and filter chokes, plus several pages of sche- 
matics. For free copy, Essex International, Inc., 
Controls Div., Stancor Products, 3501 W. Addi- 
son St., Chicago, Ill. 60618. 

PANEL INSTRUMENTS CATALOG features 
over 1,500 stock ranges, sizes and types. In- 
cludes quick- reference index on cover for 
getting ranges and types in desired case style. 
Introduces new Century series with rugged 
phenolic and glass construction: Model 2800 
digital panel instruments with advanced IC 
design, nonblinking readouts which change only 
when measured value changes; accuracy ±0.1 %, 
with resolution of 1 part in 1000. Bold -Vue 
3 -hole mount instruments, contactless controllers 
and illuminated Designer series VU instruments. 
Catalog has panel instrument characteristics 
chart and glossary of terms. All items "off the 
shelf" delivery. Bulletin 2801. Simpson Electric 
Co., 5200 W. Kinzie St., Chicago, Ill. 60644. 

POWER SUPPLIES CATALOG features dc 
power supplies intended for use in DTL, TTL 
and MOS logic circuits; SR modular supplies 
from 3.6V to 48V with currents up to 35 
amps. Militarized modular power supplies from 
3.6V to 48V with current to 20 amps in 
5V package meet all requirements of MIL -E- 
16400, MIL -T- 21200, and MIL -E -4158 basic 
equipment specs with full power ratings to 
71 °C. Also has high -performance flat -pack mili- 
tary modular and ultraminiature power supply 
units. Powertec Div. Airtronics, Inc., 9168 
DeSoto Ave., Chatsworth, Calif. 91311. R -E 

MAY 1970 

Now it costs less 
to own the best 

oscilloscope 
you need. 

The New RCA WO -505A Solid -State Oscilloscope 

`Inexpensive Quality 

Optional Distributor 
Resale Price 

The best you need is the new 5 -inch RCA WO -505A, all 
solid -state oscilloscope. It makes yesterday's general - 
purpose 'scopes look old- fashioned. 

At just $298.50t the WO -505A offers an unmatched list of 
features usually found only in more expensive, laboratory 
type instruments. For example there's the all solid -state 
circuitry ... an illuminated graph screen calibrated directly 
in volts, and a deep -lip bezel for exceptional clarity. The 
regulated power supply minimizes trace bounce and pro- 
vides excellent stability. And the camera mounting studs 
offer still more evidence of the functional value built into 
the new WO -505A. 

But you've got to see this new RCA 'scope in operation - 
see the sharp, clean trace it provides -to appreciate it. 
Some statistics: 

High- frequency response, usable to 8 MHz. 
High Sensitivity (.05 V p -p range). 
DC vertical amplifier; DC /AC input. 
Return trace blanking ... Trace polarity reversal switch... 
Phase control. 
High- frequency horizontal sweep; solid lock -in on 5 MHz. 
Preset TV "V" and "H" frequencies for instant lock -in. 
Built -in square -wave signal for calibrating P -P voltage 
measurements. 
Provision for connection to vertical deflection plates of 
CRT. 

Some statistics! For complete details, contact your 
RCA Distributor. 

RCA I Electronic Components I Harrison, N. J. 07029 
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TECHNICIANS' FIRST CHOICE 
OVER CHEAPER SUBSTITUTES! 

VOLUME CONTROL & CONTACT RESTORER 
TUNER -TONIC with PERMA -FILM 
EC -44 FOR ELECTRICAL CONTACTS 
TAPE -RECO HEAD CLEANER 

/ FRIGID -AIR CIRCUIT COOLER 

All Guaranteed Non -Flammable, 
No Carbon Tet, Non -Toxic, Non - 
Drift Tuner Cleaner And Guaran- 
teed Not To Affect Plastics. 

The Only Brand Perfect For 
Color TV and Black & White 

FREE extender assembly for pin - 
point application supplied with 
ALL NO -NOISE PRODUCTS. 

Electronic Chemical Corp. 
813 Communipaw Are. /Jersey City, N. J. 07304 D. 

4 n.A ..q A ./ r./ R R"q \ A Y.../! P WS 
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EQUIPMENT REPORT 
(continued front page 26) 

instantly when it's turned on, flicker 
between figures for a split second, 
then go to all zeros. When you feed 
an ac voltage into it, the reading is 
displayed instantly. If you're on one 
of the lower ranges, you'll probably 
notice that the last digit keeps chang- 
ing about every half- second or so. 

After a little while, you realize 
what is going on. The thing is actually 
taking a series of instantaneous read- 
ings of the varying values of the ac 
input, and telling you about it! 

Here's what is actually happen- 
ing: the counter and plug -in are "sam- 
pling" the input voltage, at very short 
intervals. If the instantaneous value 
of the voltage has changed even a tiny 
bit, a different reading is sent to the 
display. The time of this sampling can 
be controlled by a knob on the front 
panel, from about 0.8 sec up to about 
4.0 secs. So, you can read very small 
variations in the input voltage much 
faster and more accurately than with 
a conventional -type meter movement. 

Another valuable feature of this 
instrument is controlled by the same 
knob. If you're making a test, and 
you want to know "how much output 
for so much input ? ", set up the 
instruments, get the reading, and then 
pull the timing knob out. This locks 

BuHd this 
plpeliKe 
Schober 
Recital 
Organ 
for only 
X1850!* 

You couldn't touch an organ like this in a store for less than 
$4,000 -and there never has been an electronic instrument with 
this vast variety of genuine pipe -organ voices that you can add 

to and change any time you like! All four families of formal pipe 
tones are present in variety to delight players of classic and 

religious music. Yet you can change the entire organ for popular 
and theatrical sounds, or plug in special voices for baroque, 
romantic, or modern repertoires. If you've dreamed of the sound 
of a large pipe organ in your own home, if you're looking for an 
organ for your church, you'll be more thrilled and happy with a 
Schober Recital Organ than you could possibly imagine-kit or 
no kit. 

You can learn to play it -and a full -size, full -facility instrument 
is easier to learn on than any cut -down "home" model. And you 
can build it, from Schober Kits, world famous for ease of assembly 
without the slightest knowledge of electronics or music, for de- 
sign and parts quality from the ground up, and -above all -for 
the highest praise from musicians everywhere. 

Send right now for the full -color Schober catalog, containing 
specifications of all five Schober Organ models, beginning 

at $499.50. No charge, no obligation. If you like music, 
you owe yourself a Schober Organ! 

Includes 
finished walnut console. (Only $1446 CITY you build your own console.) Amplifier, 
speaker system, optional accessories extra. L 

Circle 114 on reader service card 

TheYehdet Organ Corp., Dept. RE -78 
43 West 61st Street, New York, N.Y. 10023 

O Please send me Schober Organ Catalog and 
free 7 -inch "sample" record. 

p Enclosed please find $1.00 for 12 -inch LP. 
record of Schober Organ music. 

NAME_ 

ADDRESS 
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the reading at that instant; the dis- 
play will then "remember" it for as 
long as you want! 

The ac voltmeter plug -in, the 
DP -130, has six voltage ranges, from 
10.0 mV volts up to 1000 volts, all 
rms. One very useful feature is the 
automatic location of the decimal 
point. For example, on the 10.0 mV 
range, it will be placed after the left - 
hand digit. 

You might wonder how a 10- 
mV reading can be shown with only 
one digit to the left of the decimal 
point. The display is actually showing 
"9.99 mV" at full scale. On this range, 
you can actually read a variation of 
10.0 microvolts on the last (right) 
digit. If the input goes above 10.0 
mV, an "Overrange" light on the panel 
glows to warn you that the input has 
gone above 10.0 mV. The same prin- 
ciple is used on all ranges: the 1000 
volt scale reads 999 volts, and so on. 

The ac voltmeter input has a 
tremendously high input impedance: 
1000 megohms shunted by about 25 
pF. Despite this it is protected against 
accidental overload. A special fuse 
is used in the input that will blow 
within 100 microseconds. Its main 
use is protection of the lower ranges 
-10.0 mV, 100 mV, and 1000 mV. 

On the 10V, 100V and 1000 V 
ranges, the capacitive divider used in 
the attenuator has capacitors with 
very high working voltage. Their 
values are chosen so that 99.9% of 
the input voltage is dropped across 
the divider; only 0.1% is actually ap- 
plied to the preamplifier input. The 
instrument is practically immune to 
damage from overload, on the higher 
ranges, up to 1500 volts peak. 

The construction of these units is 
beautiful. Epoxy boards are used, and 
the overall construction is rugged. 
Operation is simple; the number of 
controls have been kept to a minimum, 
and the display is simple and "posi- 
tive." For lab work, production -line 
testing or any kind of measurements 
application, this system should be 
very useful indeed. The versatility of 
the "plug -in" system will make it a 
most desirable member of any in- 
strumentation setup. Prices are well 
below those of similar units in the 
past, which is another good point to- 
day.-Jack Darr R -E 

DID YOU MISS .. . 

If you're not sure how a flip - 
flop logic circuit is used in modern 
digital circuits, take another look 
at Matt Mandl's do- it- yourself 
circuits starting on page 44. 

Ever hear of a swept i.,f.? If 
you don't know what it is, turn 
back to page 59. 

RADIO -ELECTRONICS 
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NEW METAL -CAN TRIACS 

A new line of high -performance 
metal -can triacs with ratings up to 15 
amps rms has been designated as the 
TIC 220, 230 and 240 series by Texas 
Instruments. The devices are designed 
for controlling ac power for motor, 
heat and light controls, and can be 
used with or in place of elec- 
tromechanical relays and contactors. 

The triac series will handle cur- 
rents of 6, 10 and 15 amps, respec- 
tively. Each is available in voltage rat- 

ings of 200, 400 and 500 volts at 
125 °C. Package configurations are: 
standard press -fit, stud mounted and 
an isolated stud providing electrical 
isolation from the chassis or heat 
sink. 

In lots of 100, prices range from 
$1.70 for a 6 -amp, 200 -volt device to 
$4.15 for a 15 -amp, 500 -volt isolated - 
stud unit. For further information, 
write Texas Instruments, Inc., Inquiry 
Answering Service, P.O. Box 5012, 
M/S 308, Dallas, Texas 75222. 
Request data on TIC 220 triacs. R -E 

IF YOU ARE A TV REPAIR 
MAN YOU NEED 

TV TECH AID ! 
TV TECH AID is the best trouble shooting 

guide available today. It takes all the guess- 
work out of TV repair and is designed to help 
you solve your problems quickly and eco- 
nomically. 

Each month you receive updated informa- 
tion on up to 40 different trouble -shooting 
cases. This important information is supplied 
to us by technicians, field reps and all the 
leading TV manufacturers. 

You will find every symptom pictured with 
a clearly marked schematic of the particular 
faulty stage. The faulty components and cor- 
rections will also be listed to aid in repair. 
You go right to the source of the trouble 
without guesswork. In addition you get val- 
uable information on current models as well 
as older models along with circuit changes 
and modifications as they occur. 

TV TECH AID is the best investment you 
can make in your own business. The cost to 
you is only $7.95 for a full years subscription. 
Send for it now ... You'll be glad you did! 

TV TECH AID 
P.O. BOX 603 
KINGS PARK, L. I. 
NEW YORK 11754 

ENCLOSED IS A CHECK OR M.O. FOR 
$7.95 PLEASE SEND 12 ISSUES OF TV 
TECH AID 
TO: 

NAME 

ADDRESS 

CITY 

STATE ZIP 
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Now it costs less 
to owe the best 
VOM you need. 

..._ 

- Ffiz7.ste VoltOhnr t 

,,... ; 

The New RCA WV-510A Solid-State Master VoltOhmyst 

J 

"Inexpensive Quality 

tOptional Distributor 
Resale Price 

The best you need is the new solid -state RCA WV -510A 
Master VoltOhmyst ®. The most functional VOM we've ever 
produced, the 510A has all the features you'll ever need no 
matter what your requirements may be. 

And we've added some extra features you won't find in 
any competitive VOM, at any price... features designed to 
make your work easier, help you get the job done faster. 

For example: The RCA WV -510A operates from batteries 
or AC. Remove the detachable AC line cord while you're 
taking a measurement and the batteries take over immedi- 
ately without a flicker of the pointer. And you'll get maximum 
life from the batteries because they're always on trickle 
charge during AC operation. Stability? Switch from range to range and watch a whole series of measurements without 
constantly having to zero- adjust the meter. 
Some statistics: 
Current: 

0.01 milliampere to 1.5 amperes in 8 ranges. 
Resistance: 

0.02 ohm to 1000 megohms in 7 ranges. 
DC Volts: 

0.01 volt to 500 volts in 8 ranges. 
AC Volts: 

0.2 to 1500 rms AC volts in 7 ranges plus peak -to -peak 
voltages of complex waveforms. 
21 megohm resistance on all DC ranges. 

And it's only $128.1 complete with DC /AC ohms probe 
and flexible shielded input cable with BNC connector, 
and removable AC line cord. 
Some statistics! For complete details, contact your local 
RCA Distributor. 

RCAI Electronic Components I Harrison, N. J. 07029 
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rill in coupon for a FREE One Year Sub- 
scription to OLSON ELECTRONICS Fantas- 
tic Value Packed Catalog - Unheard of 
LOW, LOW PRICES on Brand Name Speak- 
ers, Changers, Tubes, Tools, Stereo Amps, 
Tuners, CB, Hi -Fi's, and thousands of other 
Electronic Values. Credit plan available. 

NAME 

ADDRESS 

CITY STATE 

GIVE ZIP CODF 

If you have a friend interested in electronics 
send his name and address for a FREE sub- 
scription also. 

OLSON ELECTRONICS 
Dept. LE 260 S. Forge Street 

Akron, Ohio 44308 J 

There's no substitute 
for SUCCESS... 

JAMES WONG -Research Engineer 
Heald Engineering College Graduate 

or IN -CLASS INSTRUCTION! 

In electronics, it's the training that 
makes the difference. Employers 
require well- trained men and the 
first thing checked is where you 
gained your knowledge. 
HEALD GRADUATES have many job 
offers with starting salaries often in ex- 
cess of $10,000 per year. AND advance- 
ment is rapid. 

GET STARTED NOW. Be a 

DRAFTSMAN -12 montns 
TECHNICIAN -15 months 
ENGINEER (B.S. Deg.) -36 months 
ARCHITECT (B.S. Deg.) -42 months 
YOU are eligible for HEALD ENGI- 
NEERING COLLEGE if you have a high 
school education or the equivalent. 

Increased income starts with success- - 
success starts with your move to Heald. 
Send now for FREE brochures with 
more information on Heald in San Fran- 
cisco and your future in Engineering. 

FREE LIFETIME PLACEMENT SERVICE 

VETERAN APPROVED 

ite4 WRITE TODAY FOR DETAILS 

HEALD Engineering College 
1215 Van Ness Ave., San Francisco, California 94109 

Please send me information about: 
ARCHITECTURE 
ENGINEERING: Civil El Electrical 

Electronic Mechanical 
TECHNOLOGY: Electronic Engineering 

Technician (FCC) 
RadiaTelevision Technician (FCC) 

DRAFTING: Mechanical Electrical 
Structural 

I am interested in Day Evening courses 
Also send an application.[] 

NAME 

ADDRESS 

CITY 

STATE 

AGE.- 

ZIP 
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INTERVAL TIMER 

(continued front page 58) 

The setting of potentiometer R8 deter- 
mines the duration of the longer 
timed intervals, while the setting of 
potentiometer R1 determines the du- 
ration of the shorter timed intervals. 
Before turning the timer on initially, 
set RI to put about two- thirds of its 
resistance in the circuit, and set R8 to 
just a little below midposition. 

With R1 and R8 set as described, 
set potentiometer R2 in its maximum - 
clockwise position (maximum resis- 
tance in the circuit). Make sure 
switch S2 is closed, shorting R3. Then 
move S1 to On. Using an accurate elec- 
tric clock with a sweep second hand, 
check the duration of the timed inter- 
val. It should be 16 minutes. If it is 

less, switch the timer off and adjust 
R8 to put a little less resistance in the 
circuit. Then check the timed interval 
again. Try to set R8 so that the inter- 
val is accurate to within -!-10 sec. 
Check the interval several times, to 
make sure of the best setting of R8, 
and to determine the repeat accuracy. 

With R8 properly adjusted, turn 
potentiometer R2 to its maximum 
counterclockwise position (minimum 
resistance in the circuit), and check 
the timed interval. It should be 2 min. 
If it is less than this, adjust poten- 
tiometer R1 to put a little more resis- 

pleon 
ELECTRONICS 

F R EE 
Catalog 
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RB RI TIME C ASSEMBLY R2 

POWER SUPPLY 
ASSEMBLY 

Inside the timer case you get a close 
look at parts placement. Note the posi- 
tions of the two circuit boards. 

S2 R3 EJ Á3 EM 

SI TI POWER SUPPLY 
ASSEMBLY 

Another internal view shows parts loca- 
tions from a different vantage point. 
Follow this arrangement closely. 
tance in the circuit, and check the in- 
terval again. With R1 properly 
adjusted, go back and recheck the 16- 
minute interval. Readjust R8 slightly, 
if necessary. Then recheck the 2 -min- 
ute interval, and readjust R1 slightly, 
if necessary. Go over these checks 
and settings several times. 

Calibrating the settings of R2 
consists of locating the pointer knob 
positions for the 4 -, 6 -, 8 -, 10 -, 12- 
and 14- minute intervals, and of mak- 
ing a tiny mark on the cabinet front 
at each position, using a sharp scri- 
ber. This can take time, especially 
when the exact settings for the longer 
intervals are involved. Having a good 
book to read during the interim each 
time will make the task seem less 
tedious. Be sure to make a mark at 
the extreme settings of R2 to locate 
the 2- and 16- minute intervals. 

The optimum value for R3 may 
now be determined, as described pre- 
viously. When this has been done, the 
timer is ready for use. R -E 
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stack these up 
against the others 

0 

for just the price of other sweep- marker generators, 
you can get a bench full of Heathkit® color test gear 

Stack These Up Against The Others ... a high performance 
Sweep- Marker Generator, an accurate Color Bar - Pattern Generator, 
a versatile VTVM and a rugged, dependable Scope ... all for only 
$347.40* ... $50 less than the cost of other sweep- marker gener- 
ators alone. At Heath, we still believe that you should be able to 
get a stack of gear without spending a pile of money. 

Heathkit 1G-57A Solid -State Sweep- Marker Gener- 
ator ... $135.00'. 15 crystal controlled markers for color band - 
pass, TV sound, IF, picture & sound carriers for channels 4 & 10, 
FM IF ... new Video Sweep Modulation allows injection of 
chroma -sweep directly into IF amplifiers or thru antenna terminals 

. two built -in variable bias supplies ... 400 Hz modulated or 
CW output of any individual marker... exclusive external attenuator ... stable, linear sweep signals for the five most used frequency 
ranges ... complete scope matching controls ... quick disconnect 
BNC connectors ... complete with all probes, test leads & termi- 
nated cables. 14 lbs. Assembled IGW -57A, 11 lbs.... $199.00, 

Heathkit 1G -28 Solid -State Color Bar - Pattern Gen- 
erator ... $79.95 ". Produces 12 patterns plus clear raster ... 
dots, cross -hatch, vertical & horizontal bars, color bars and shading 

Compare Heathkit performance and value 

E©ooirdEr iI 1 FREE 1970 CATALOG! 

M 
. - -, N r 

NEW 

MAY 1 970 

Now with more kits, more color. 
Fully describes these along with 
over 300 kits for stereo /hi -ti, 
color TV, electronic organs, gui- 
tar amplifiers, amateur radio, 
marine, educational, CB, home 
& hobby: Mail coupon or write 
Heath Company, Benton Harbor. 
Michigan 49022. 

r 

bars in 9x9 or exclusive 3x3 display . all solid -state using 
computer -type integrated circuitry ... variable front -panel tuning 
for channels 2 thru 6 ... variable front -panel positive and negative 
video output ... front panel negative going sync output ... built -in 
gun shorting circuit with lead piercing connectors ... switchable 
crystal -controlled sound carrier. 8 lbs. Assembled IGW -28, 8 lbs. 
... $114.95' 

U Heathkit 1M -28 "Service Bench" VTVM . $39.95' 
Measures RMS DC & AC Volts from 1.5 - 1500 ... AC P -P from 
4 - 4000 V ... resistance from 0.1 ohm - 1000 megohms ... 
easy -to -read 6" meter... 10 -turn vernier controls for zero & ohms 

. single test probe for all measurements ... +1 dB 25 Hz - 
1 MHz response. 7 lbs. Assembled IMW -28, 7 lbs. ... $59.95' 
® The Heathkit 10 -18 5" Wide -Band Scope ... S92.50' 
5 MHz band -width ... five sweep ranges from 10 Hz - 500 kHz 

+ or - internal, line or external snyc ... two extra, presetable 
sweep positions ... front panel 1 V P -P reference ... Z -axis input 
... retrace blanking ... 0 -135° phasing control ... frequency - 
compensated vertical attenuation. 24 lbs. Assembled 10W -18, 
23 lbs.... $149.95' 

... you'll see the others just don't stack up. 

HEATH COMPANY, Dept. 20 -5 
Benton Harbor, Michigan 49022 

a Schlumberger company 

Enclosed is $ plus sh:áping. 

Please send model (s) 
Please send FREE Heathkit Catalog. Please send Credo Application. 

Name 

Address 

City 
'Mail order prices; F.O.B. factory. 

State Zip 
Prices & specifications subject to change without notice. TE-220 
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W- 
COMPLETE SERVICE 

ON ALL MAKES 
OF TV TUNERS 

ay Werra 
(WE SHIP C.O.D.) 

YOU PAY SHIPPING 

$9.95 
ds 

White 
or Color 

UV Combo's $16.50 
Price includes all labor and parts 
capi Tubes, Diodes & Transistors. 
combo tuner needs only one unit r 

paired, disassemble and ship on 
defective unit. Otherwise there will 
be a charge for a combo tuner. 
When sending tuners for repair, re- 
move mounting brackets, knobs, indi- 
cator dials, remote fine tuning ar- 
rangements and remote control drive 
units. 

All tuners must have remote control unite 
and/or mounting brackets removed before 
tuner con be cleaned and repaired. Please 
remove these accessories before shipping 
as we will not be responsible for loss or 
damage. 

All tun ed by FACTORY 
TRAINED TECHNICIANS with years 
of experience in this specialized field. 
All tuners are ALIGNED TO MANU- 
FACTURER'S SPECIFICATION on crys- 
tal controlled equipment and air 
checked on monitor before shipping 
to assure that tuner is operating 
properly. 

GEM CITY TUNER 

REPAIR SERVICE 
Box 6E Dabei Station 

2631 Mardon Drive 

Dayton, Ohio 45420 

84 
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Service 
Clinic 

By JACK DARR 
SERVICE EDITOR 

This column is for your service 
problems -TV, radio, audio or gen- 
eral and industrial electronics. We 
answer all questions individually by 
mail, free of charge, and the more in- 
teresting 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 -ad- 
dressed envelope. Write: Service Edi- 
tor, Radio -Electronics, 200 Park Ave. 
South, New York 10003. 

White Line in Raster After 
Flyback Replacement 

I replaced the flyback in a Curtis - 
Mathes 12A1 with a Thordarson FLY -165. 
Works, but I get a vertical white line in 
the middle of the picture, about 3/4 inch 
wide. Doesn't seem to be a drive line, for 
the picture is linear horizontally; no fold - 
over at that point. Can't get rid of it. 

Does this flyback match this chassis? 
-J. G., De Queen, Ark. 

Yes, it does. This may be due to 
the new flyback actually being a little 

FLYBACK PULSES 
OFF SCREEN 

d 

2ND HARMONIC "SPIKES" 

more efficient than the original! This 
is a little bit of second- harmonic ring- 
ing. If you'll look at the yoke voltage 
waveform (put the scope probe on 
one of the yoke wires) you'll see a 
tiny "pip" in the forward -sweep por- 
tion between the spikes (see dia- 
gram) ! 

The cure for this is a drive ad- 

justment. This chassis doesn't have a 
drive control; reduce the size of the 
330 -pF horizontal- output coupling 
capacitor to 200 pF, and the line will 
go away. 

More "push" needed in antenna 

I've got a set, located about 75 miles 
from channels 4, 5 and 8. The antenna is 
a conical, about 1/2 mile up on a hill, 
with open -wire transmission line. Low 
band stations are pretty good but channel 
8 is pretty snowy. What would help this 
out ? -L. M., Knoxville, Tenn. 

I believe your best bet would be 
more gain in the antenna. Conicals are 
fine, but the maximum gain is about 
4-5 dB. Try one of the later all -band 
Yagi types; these have gains up to 12- 
14 dB all the way across the band, 
and might help. 

Also, you're losing that high - 
channel station in the transmission 
line, most likely. Losses are much 
higher in highs than lows. Might try 
a small antenna- booster, either at the 
antenna site or cut into the line say 
about half -way up. This length of line 
is okay. Be sure to put a good light- 
ning arrester at the antenna. 

Line -noise TVI 

On a G -E M5 chassis (at the home) 
I get a band of dots and flashes about 
2 -3" high that slowly crawl up and down 
the screen. Sometimes there are two 
equally spaced smaller bars. It's worst on 
channel 2, sometimes present on 4 -5, and 
hardly visible at all on 7, 9, 11 or 13. I've 
tried high -pass and ac -line filters with no 
help. It stops when the antenna is re- 
moved, and also when the rf amplifier 
tube is pulled. What is it ? -H. F., Gar- 
dena, Calif. 

It's ac power -line noise. This 
sounds like hardware noise -tiny arcs 
from the hot lines to any of the metal 
mounting hardware on a power pole. 
This can often be eliminated by tight- 
ening all hardware for three or four 
blocks. 

Report this to your local power 
company. Or you can check it out 
with an auto radio. Listen for a roar- 
ing interference near certain poles. 

Hash on screen 
I get a sort of "hash" and flicker- 
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3 New Action -Packed Kits From Heath 

NEW Heathkit "Spectre" 1iá Scale R/C Car 

Join The Most Exciting New Hobby In America ... 
building and racing radio -controlled Grand Prix cars up to scale speeds of 
200 mph. The Heathkit "Spectre" R/C car reaches that speed and has already 
proven itself a winner. And no wonder; its design is unique. It has a chrome 
plated steel chassis, adjustable caster and toe -in, specially formulated rubber 
tires that lock onto the cast nylon wheels, independent front suspension for 
excellent cornering and a 5.5:1 gear ratio for maximum torque at all speeds. 
The snap on, Is scale car body (length: 193h") is of high impact plastic - 
almost indestructable. Suspension is by real coil springs. The radio equipment 
compartment is dirt and oil proof. The Heathkit "Spectre" is the only corn- 
plete car kit available. You get the body, chassis, wheels & tires, 4 oz. fuel 
tank & tubing, equipment case & protective foam, centrifugal clutch & gears, 
axles, servo linkages & mounting tape, all hardware, decals, numbers and a 
comprehensive manual. The "Spectre" accepts any .15 to .23 cubic inch R/C 
engine and any proportional R/C electronics system. It requires only two 
servos to operate the steering, brake and throttle. Get in on all the thrills of 
R/C car racing at the lowest possible price ... order a Heathkit "Spectre ". 
Kit GD -101, R/C car only, 8 lbs $49.95* 
Assembled GDA- 101 -1, Veco® .19 R/C engine, 1 lb $19.95* 

NEW Heathkit 3- Channel Digital Proportional R/C System 
For Planes, Gliders, Cars And Boats 
Ideal for use with the new Heathkit "Spectre" R/C car to give you total con- 
trol ... ease of handling. Here's what the Heathkit GD -57 R/C system in- 
cludes: Transmitter with assembled, factory aligned RF circuitry; new 2 oz. 
miniature receiver that needs no IF alignment, in a tough nylon case; you 
also get two servos; all plugs; connectors; cables; charging cord; new flat - 
pack rechargeable nickel- cadmium transmitter and receiver batteries ... and 
a special soldering iron. You can have your choice of five operating frequencies 
in each of three bands ... 27, 53 or 72 MHz. This is the most value ever offered 
in a 3- channel rig. 

Kit GD -57, transmitter, receiver, 2 servos, batteries, charging cord, 
switches and soldering iron, (specify freq. desired), 11 lbs $129.95* 
Kit GDA -57 -1, transmitter, battery, charging cord, (specify freq 
desired), 5 lbs $54.95* 
Kit GDA -57 -2, receiver only, (specify freq.), 1 lb $34.95* 

NEW Heathkit Siren /PA 
For Licensed Emergency Vehicles Only 
Hey Chief! Save up to 60% on a new electronic siren /PA system by ordering 
the low cost Heathkit GD -18. The siren gives both "wail" and "yelp" warn- 
ings at 55 watts output power, and you can adjust the pitch. As a public address 
it will amplify your voice with a full 20 watts of power, and it's practically 
immune to acoustical feedback. (Either PA or siren can be interrupted to use 
the other.) Incoming radio calls can be channeled through the GD -18 so you 
can hear them when away from your vehicle. Use it on any 12 -volt auto elec- 
trical system with either positive or negative frame ground. It will operate 
from -20° to 150° F conditions. Control panel is lighted. Comes with gimbal 
bracket mounting. Take your choice of speakers ... concealed or exposed. 

Kit GD -18, Siren /PA Amplifier, 7 lbs ..$54.95* 
Assembled GDA -18 -1, Exterior Horn, 9 lbs $49.95* 
Assembled GDA -18 -2, Concealed Horn, 4% x 4th x 13 " ", 9 lbs $49.95* 
System GD -18A, (includes GD -18 plus exterior horn), 16 lbs $99.95* 
System GD -18B, (includes GD -18 plus concealed horn), 16 lbs $99.95* 

MAY 1 970 

NEW 
FREE 1910 CATALOG! 
Now with more kits, more color. 
Fully describes these along with 
over 300 kits for stereo /hi -fi, 
color TV, electronic organs, gui- 
tar amplifiers, amateur radio, 
marine, educational, CB, home 
S hobby. Mail coupon or write 
Heath Company, Benton Harbor, 
Michigan 49022. 

r 

L 

Heathkit GD-101 

$49 
95" 

Transmitter 

err 

Heathkit G D-57 

$12995 

t)''.,: 
Battery Pack Servos 

Receiver 

Heathkit Siren & Speaker 
$9995* 

Exterior Horn 

HEATH COMPANY, Dept. 20 -5 
Benton Harbor, Michigan 49022 

Enclosed is I plus shipping. 

Please send model (s) 
Please send FREE Heathkit Catalog. Please send Credit Application. 

Amplifier 
& Controls 

Concealed Horn 

a Schlumberger company 

Name 

Address 

City State Zip 
*Mail order prices; F.O.B. factory. Prices 8 specifications subject to change without notice. CL -385 
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FOR THE FINEST 
RECEPTION AVAILABLE 

NEW SUPER T I 

VHF -FM -COLOR TARGET 
ANTENNA SERIES 

S ! / P ER . . ! ̀  i 9 V T ENNf S 
PPGE T 

ELIMINATE THE NEED 
FOR TWO ANTENNAS. 

The best features of Log- Periodic 
and Yagi type arrays are combined 
for outstanding performance in 
Super Target Antennas. New, 
tougher aluminum alloy used for all 
elements. Rugged square boom con- 
struction. Unique construction fea- 
tures reduce installation time. 

S & A ELECTRONICS INC. 
210 W. Florence Street Toledo, Ohio 43605 

Circle 122 on reader service card 

ing effect on the left side of the 
screen on low channels only. It's worst 
on channel 2. What causes this kind 
of stuff ? -R. W., Rego Park, N. Y. 

Any interference on the left half 
of the screen should be caused by 
something in the damper, boost, or 
boosted -boost circuits. They supply 
the scan for that side. Try new tubes 
in the damper, high- voltage rectifier, 
and voltage regulator sockets. Also 
try a new horizontal output tube. 

Make sure all shields, covers, 
etc., are in place and tight. This kind 
of problem is often caused by radia- 
tion from the horizontal sweep getting 
into the tuner or i.f. circuits. Yoke 
cables can cause it, which accounts 
for its positioning on the screen. The 
problem is often mistaken for yoke 
ringing. Could be a small arcing in the 
yoke. Check for corona. 

Capacitors that squint 
Question: you've got two identi- 

cal capacitors, say 0.1 p,F. One makes 
the "eye" on a capacitor tester open 
wide, and the other opens the eye at 
the same place, but only about half 
as much, or less. Does this mean the 
narrow -eye capacitor is bad ? -B. R., 
East Chicago, Ind. 

Not necessarily, but maybe. The 
capacitor with the "squint" may have 
just a tiny bit more leakage than the 

other. They both have the same ca- 
pacitance, since you get the reading 
at the same point on the dial. 

I seldom check paper capacitors 
for capacitance, but always check 
them for leakage. If I were working 
on a hi -fi amplifier, I'd certainly use 
the one with the wide eye in coupling 
applications, and the squinty in non - 
sensitive applications such as cathode 
bypassing. 

Multicolored bars on right 
In a Zenith 25MC33 chassis, 

there are multicolored vertical bars 
on the right side of the screen -some- 
times one, sometimes two. They look 
like Barkhausen oscillation, but why 
the colors ? -R. D. H., Little Rock, 
Ark. 

They are Barkhausen bars, most 
likely, especially if they have all the 
other typical symptoms. Change the 
horizontal output tube. 

The multicolored effect is natu- 
ral; Barkhausen oscillation is a pretty 
high frequency, and not too "pure" a 
sine wave! You've got harmonics, and 
the harmonics have harmonics, and 
somewhere in there you've got little 
bits and pieces of all kinds of fre- 
quencies, many of them in the range 
of the color signals. Very similar to 
the "fringing" seen when fine tuning 
is mistuned. 

BIG BUYS FOR THE VALUE WISE! 
FREE $1 BUY WITH EVERY 10 YOU ORDER chlY a,rgeiyS FREE GIFT WITH 
MARKET SCOOP COLUMN 

12" UNIVERSAL SPEAKER. TOP $4 
Quality . . . Large Magnet 

l0" PHILCO SPEAKER $2.69 
Top Quality . . . Large Magnet 

8" UNIVERSAL SPEAKER - $1.94 
Large Magnet- Special Buy 

6 "- ECONOMY SPEAKER Top 51.94 
quality 2.15 Mag. 

5" UNIVERSAL TWEETER $1.29 
1 Oz. . Magnet 

UNIVERSAL 
5 magnet, quality tone NIVERSAL 51/2" PM SPEAKER $1 

UNIVERSAL 4" PM SPEAKER 51 
With 50L6 Output Transformer . 

UTAH B" 30 WAY 8Oó 
SPEAKER 

m S18.95 
Special 

UTAH 12" -3 WAY CO -AX 
SPEAKER 45 Watts, B ohm $29,95 
Special 7 
2t /2" x 4" SPEAKER 69' 
Special Buy 

31/2" - ROUND SPEAKER 59e 
Special Buy 

25o 
Corning 

3900-OHM-7w RESISTOR $1 
10% 
20 - .47-600V CONDENSERS 51 
White Ceramic C.D. -American .... 

SPECIAL TUBE BUY 3C116, 3DT6. Apr 
4CS6, 12AU7, 12B117. Each .. 477 

10 - ASST. RADIO & TV TUBES $1 
Every Tube a good number 

I-1 - PRINTS 
3-PRINTED CIRCUIT IF TRANS- $1 

4 -Lug, 456 KC 

COLOR -TV RECTIFIER - 
Used in most color sets -6500 $1,95 
kv 3 for 
15 - ASST. ROTARY SWITCHES $1 
all popular types $20 value 
15 - G.E. #NE -2 TUBES $1 
Neon Glow Lamp for 101 uses 
150' - BUSS WIRE #20 tinned $1 
for hookups, special circuits, etc. 

50 - .0033 DISC CERAMIC $1 
CAPACITORS CR.L. 
STANDARD TV TUNER 21mc- 
with schematic Popular type for 
many TV's 
12- MINIATURE ELECTROLYTIC 
CONDENSERS For Transistor & 

miniature work 
10 - MINIATURE 456KC IF 
TRANSFORMERS Exceptional value $1 -Pc -w 't ,,4 i 
RECTIFIER 14 000 PIV FOCUS Si 
50 - OIL IMPREGNATED 
TUBULAR CAPACITORS Por- 
celain. Axial Leads -Most 53.25 
popular values 

as 

2 - COLORBURST QUARTZ - 
CRYSTAL REPLACEMENT Fer 
most Color TV Sets .. 3579.545 $1.49 
xc 
TV TUNER - asst. all new $1 
standard makes. Less tubes 

TV TUNERS soot. all new standard $3 
makes, including Tubes 

WESTINGHOUSE STANDARD 
TUNER #470V122H01- (3GK5- $4 
6JC8) Tubes) 

UHF TUNER - TRANSISTOR $3.95 
Used in all TV Sets .. 

300 - ASST. 1/2 W RESISTORS 
Top Brand, Short Leads, Excellent $1 
Selection - 

100 -ASST 1/4 WATT RESISTORS S1 
Stand. choice ohmages, some In 5,7o 

100 -ASST 1/2 WATT RESISTORS $ 
stand. choice ohmages, some in 5 lo 

1 
70 - ASST 1 WATT RESISTORS $1 
stand. choice ohmages, some in 5% 
35 - ASST 2 WATT RESISTORS 51 
stand. choice ohmages, some in 5% 

LI 50 - PRECISION RESISTORS 51 
Cast. list -price $50 less 98% . 

20 - ASSORTED WIREWOUND Si 
RESISTORS, 5, 10, 20 watt 

EVERY ORDER 

4 - TOGGLE SWITCHES $1 
SPST, SPDT, DPST, DPDT 

10- ASSORTED SLIDE SWITCHES S1 
SPST, STMT. DPDT, etc. 
TRANSISTOR RADIO asst type $1,50 
good, bad, broken, as -le, potluck 

good. 
TAPE RECORDER - assorted types 54 
goo bad, broken, as -ls, potluck . 

32' - TEST PROD WIRE $1 
deluxe quality, red or black 
HEARING AID AMPLIFIER $1 
incl. 3 Tubes. Mike, etc. (ea is) 

COLOR POWER TRANS- 
FORMER - Good for most $6,95 
sets 2611150 List Price -$36.75 
6 - TRANSISTOR RADIO EAR- 51 
PIECES wires complete with plug 

Ñ DLESHURE 
M70 DIAMOND 53 - 

exact replacement 

100' - FINEST NYLON DIAL S1 
CORD best size, .028 gauge .... 

10 - SETS PHONO PLUGS & 51 
PIN JACKS RCA type 

IMMEDIATE DELIVERY ... Scientific ight packing for safe delivery at minimum cost. 

HANDY WAY TO ORDER: Pencil mark or write amounts wanted in each box, place letter 

F in box for Free $1 BUY. Enclose with check or money order, add extra for shipping. 

Tearsheets will be returned as packing slips in your order, plus lists of new offers. 

Minimum Order $3.00 

Please specify refund on shipping overpayment desired: CHECK POSTAGE STAMPS MERCHANDISE (our choice) with advantage to customer 

212 -874 5600 
TELEPHONE 

Name 

Address 

KNOB SPECIAL 
100 - ASSORTED RADIO 
KNOBS All standard types .. 
$20 value 
SO - TV KNOBS - 
TYPES For most sets 
25 - VERTICAL LINEARITY 
KNOBS Long shank Front $1 
mount . . . miniature assortment 
30 - VERTICAL LINEARITY 
KNOBS Long shank . . . Side 51 
mount. . . . Standard sizes .. 
25 - KNURLED RADIO KNOBS $1 
Hard to get . . . Best selection 
25 ASSORTED CLOCK -RADIO 
KNOBS Best assortment, Most $1 
popular types 

ANY 6 KITS FOR $5 

$1 
POPULAR $1 

3- ELECTROLYTIC CONDENSERS $1 
C.D. 500 mfd -200 volts 

3- ELECTROLYTIC CONDENSERS $1 
G.E. -200 /30 /4 /lOmfd -350 volts 

3- ELECTROLYTIC CONDENSERS S1 
most popular number 50/30 -150v 
7 - TV ELECTROLYTIC CON- 51 
DENSERS desirable types 
5 - 6' LINE CORDS $1 
#18 Stranded Copper Wire 
MOTOROLA PWR TRANSFORM $1 
110v, CT 150/150v, 6.3v 
25 - #130 WESTINGHOUSE PI- 
LOT BULBS 5000 Hours...Same $1 
as #47 
25- WESTINGHOUSE PILOT 
BULBS Your choice of #241, #154, $1 
#PR -23 

50 - ASSORTED PRINTED CIR- 51 
CUIT SOCKETS best types 

Cost of 
goods 
Shipping 
estimated 
TOTAL 

BROOKS RADIO & TV CORP., 487 Columbus Ave., New York, N. Y. 10024 
RADIO -ELECTRONICS 
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CATV "Leakage ?" 
We have a community antenna sys- 

tem here. It's causing a lot of interference 
to homes that use antennas. Is this nor - 
mal?-H. J., UhrichsviUe, Ohio 

No it isn't, not if it's definitely 
cable leakage. A properly installed 
CATV system must hold its rf leakage 
down to a very low level. The most 
common problem is running line am- 
plifiers too high, (or someone forget- 
ting to put the shielding lids on 
amplifier boxes). 

There's a good test you can 
make. Turn an antenna so that it 
points toward the TV station and a 
line- amplifier box as well, if you can. 
Now, look for a TV screen symptom 
something like that in the drawing. 

WHITE OR LIGHT BAR IN CENTER OF SCREEN 

If the CATV amplifier is radiating, 
you'll see what we used to call a cable 
bar. It's the horizontal blanking bar 
from the same signal, delayed a few 

microseconds in passing through the 
coaxial cable. 

Check 2: Find a house with an 
antenna and rotator, so that you can 
aim the antenna directly away from 
a given TV station but directly at a 
suspected line -amplifier box. If you 
get a good picture by aiming at the 
box, it's radiating. For a better test, 
put the TV station at right angles to 
the front of the antenna. Some an- 
tennas have a poor front -to -back ra- 
tio, but very few have much pickup 
directly to one side. 

Notify the CATV engineering 
staff. If they won't take care of the 
interference, yell to the FCC. 

Low brightness after 
CRT conversion 

I've converted a CTCS RCA chassis 
from the original 21AXP22 to the newer 
21FPB22. Works fine, but I've got some 
problems. When I turn the brightness up 
I get a bad blooming, a drop in the HV 
and loss of focus. Is there a further modi- 
fication that should be made to get better 
brightness ? -B. S., Denver, Colo. 

I'd recommend a thorough go- 
ing -over of the HV supply circuits. 
RCA's service data call for only 
19,500 volts of HV in the original 
circuit. Your focus voltage is (and 
should be) a percentage of the HV, 

(continued on page 95) 

own this 
home electronics 
center in your 

community ... 

and make 3 profits! 
Grow with the "fun" electronics market 
of hi -fi and stereo, color TV, tape and 
auto music accessories with a Team Elec- 
tronics Center -retail, wholesale and sys- 
tems sales. Over SO Team stores -ALL 
INDIVIDUALLY OWNED -are now 
operating in Midwest States. Full fran- 
chises and "Partnerships in Profit" avail- 
able. Team provides training, assistance 
in all areas. Investment range from 
$12,000 to $37,500. Partial financing 
available. 
Dean Terry, Dir. cf Franchising 

TEAM CENTRAL, INC. 
Suite 16, 720 29th Ave., S. E. 
Minneapolis. Minnesota 55414 

(612. 331.8511) 

Circle 123 on reader service card 

-SHANNON MYLAR RECORDING TAPE- 
21/2" 
3" 
3" 
31/4" 

- 225' . 

- 225' .. 
- 300' .. 
- 600' .. 

- 600' 
- 900' 

- 1200' 
- 1800' 
- 1200' 
- 1800' 

. S .17 

.19 

.27 

.58 

.62 

.80 

.97 
1.49 

.77 
1.12 

7" - 2400' 
7" - 3600' 
CASSETTE 
CASSETTE 

CASSETTE 

21/2" TAPE 
3" TAPE 
31/4" TAPE 
5" TAPE 
7" TAPE 

MOTOROLA HEP KIT -INTE in 
GRATED CIRCUITS INCLUDES 
_One J -K fih fine Dual 
Huffer. One 4 Gate, Two 5 95 
Dual 2 -input -. All Five 3 
MOTOROLA EXPERIMENTER 
KIT HFK 2 -:1 Projects, instruc- 
tions enclosed. Includes 2.FET, 
2Transistors. "Tip% on tieing 52.95 FETS & Cross. reference Guide. .7 
2- MOTOROLA NEP -170 RECTI 
FIER 21_, AMPS and 100oVtPIV) 
Cover% all 600MA to 2500MA Units 
Voltage ranging front 50PIV to 51 1000 PIT 

4 - TV ALIGNMENT TOOLS S1 most useful assortment yI 
4 - TV ALIGNMENT TOOLS $1.49 
For Color TV /12 

3 - TOP BRAND 35W4 TUBES 51 

UNIVERSAL MICROPHONE $2 regular; remote /single d, dual plug 

CRYSTAL LAPEL MICROPHONE 
t high impedance. 200 -6000 cps ...Oka 

STEREO HEADPHONES 
Ifl Fi Quality . Complete 55.95 
with Stereo plug 

50 - TUBE CARTONS (colored) Sl 
assorted sizes for Popular Tubes . 

4 - 36" HiFi CABLES RCA 
Molded Phone plug at one and 
stripped ami tinned leads on other 51 end 

3' JUMPER CABLES Male RUA $1.19 
Type ]'lug on Roth Ends. 2 for 

ao - ASST. TERMINAL STRIPS 51 MI types. 1 lug to O.lug 

MAY 1970 

$1.79 
2.95 

60 minute% .89 
011 minutes 1.54 

i2o minute% 1,97 

REEL 
REEL 
REEL 

REEL 
REEL 

.04 
.05 
.06 
.12 
.14 

CANADIANS: Ordering is easy - we do the paperwork 

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 8 minutes of messages . , . Illuminated 
signal shows when a message is waiting. Control 
adjusts playback volume without affecting recording 
volume . . Capstan Drive: 
BRAND NEW SOLD AS IS S10 I off In lots of 3 

2 -G.E. PIECES OF EQUIPMENT $1 
.1111 v kd aa,tll over 20,1 useful parts 

50 - ASSORTED MYLAR CON- S1 
DENSERS popular %elected type. . 

3 - TOP BRAND SILICON REC. S1 
TIFIERS 1 antp. 1000 11V 

20 - ASST. PILOT LIGHTS S1 
#44. 411. 17. 51. etc. 

50 - ASSORTED #3AG FUSES S1 
popular ampere ratings 

4 - 50' HANKS HOOK -UP WIRE S1 
assorted colors 

100' -SPOOL SPEAKER WIRE 51.50 
2 coml. mint zip, clear, 1111 dse.s 

5 - I.F. COIL TRANSFORMERS S1 
456.1w for Transistor Radios .. 
5 - AUDIO OUTPUT TRANS- 5 1 FORM Sub -min for Trans Radios 

5 - PNP TRANSISTORS 
$1 general purpose. TO -5 ease 

S - NPN TRANSISTORS 
$1. general purpose. 'f0 -5 case 

100' - TV TWIN LEAD -IN WIRE Sol 
300 ohm, deluxe heavy duty. clear LL 

UNIVERSAL TV ANTENNA 
Hack cf aet mouuting $1,9$ 
5 section ads 

50 - ASSORTED TRANSISTORS $1 
big factory scoop -sold as Is . 

0 TO 200 MICRO AMP MINIA- 
TURE 1 METER 11/2 ' 11/2 tvt. 
3 Oz. Excellent S meter 5 

10 - STANDARD TRANSISTORS $1 
%1N N x e PM. 21n1. _x41.1. etc. . 

10- ASSORTED DIODE CRYSTALS S1 1X34. 1x48, I N60. 1x04. etc. 

RCA 110° FLYBACK TRANSFORMER 

We scooped the Market 
Latest type - standard 

all ll I IO' TV'. 
RCA's design of large 
Coll produces 1SKY- 
assuring adequate width 
Intel Schematic Diagram 

I 
\ 

application for any TV 
711 List price $13.90 

Your prlee $3 
1Orr off In Iota of 3 

o 110° TV DEFLECTION YOKE 3 
for all types TVs Intl schematic .. 

"COMBINATION SPECIAL" 
RCA 110° FLYBACK S5 plus 110° DEFLECTION YOKE 

o 
o 
o 

90° FLYBACK TRANSFORMER $42 
for all type TV's Inci echematic .. 
90' TV DEFLECTION YOKE S2 
for all type TV's incl schematic .. 
70° FLYBACK TRANSFORMER S2 
for all type TVs lnel schematic .. 
70° TV DEFLECTION YOKE $2 for all type TV's inri schematic .. 

2 - TV CIRCUIT BREAKERS SI .19 
Rated 4.2 TO 5.0 AMPS. etc. . 

70° COLOR YOKE 510.95 
For all round color CRT's . 

90° COLOR YOKE For ali 
Rectangular 19 to 25" Color $10.95 
CRT 

Circle 124 on reader service card 

- try a small order 

IBM COMPUTOR 
SECTIONS 

n assorted Units we 
s Il for al are 
loaded with over 
150 valuable parta. 
1nel. - Translators 
Condensers, Bassist. 

s. Rest Sinks, DI 
odes. Rte. 

8 for $1 
100 lot $10 

o 
o 

o 
o 

o 

o 
o 
o 
o 

WESTINGHOUSE FM TUNER 
#470-V.ouOH01 .... '.airs $1.99 
Tub.) .,. 
#496 -V- 015001 . . . 'Iranei.. $3.99 
tar 

300 - ASSORTED HEX NUTS SI 
2/56. 4/40. 5/40, 6/32, 8/32 

250 - ASST. SOLDERING LUGS 
5 best types and sizes 

250 - ASST. WOOD SCREWS 51 finest popular selection 

250 - ASST. SELF TAPPING $1 
SCREWS #0. #s. 

150 -ASST. 6/32 SCREWS 
and 150 6/32 HEX NUTS 

150 - ASST. 8/32 SCREWS 
and 150 -8/32 HEX NUTS 

150 - ASST. 2/56 SCREWS 
and 150 -2/56 HEX NUTS 

150 - ASST. 4/40 SCREWS 
and 150 -4/40 HEX NUTS 

$1 

$1 

$1 

Si 
150 - ASST. 5/40 SCREWS 

$1 and 150 -5/40 HEX NUTS .... 
500 - ASSORTED RIVETS 
most useful selected sizes 

500 - ASSORTED WASHERS S1 
most useful .set retell sizes 

100 - ASST. RUBBER BUMPERS 
11 for cabinet bottoms & other ta a - 

100- ASSORTED RUBBER GROW 
METS beat sizes i 
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A LOOK AHEAD IN R -E 

If you like the construction and special interest 
features you've been reading, you won't want to miss 
what we've planned for coming months. 

July -Sound reinforcement is the special feature. 
One article provides valuable tips on microphone types 
and techniques. 

August -TV cameras and vtr's are up front. Find 
out about the latest color cameras and equipment. 

September -TV antennas will be featured. R -E 
takes a close look at the uhf types and how they work. 

How to cool off 
hot-headed 
customers... 

Install Admiral 
Super -Brite 
replacement color 
picture tubes with 
the 3 -year warranty. 

Admiral is the only replacement color picture tube 
with a 3 -year warranty. That's a full year more pro- 
tection for your customers. 

Admiral Super -Brite replacement color picture 
tubes aren't rebuilts. They're brand new. And 

they're available in the U.S.A. and Canada. From 
Admiral, producers of more rectangular color pic- 

ture tube sizes than anyone in the world. 

Now, watch your customers warm up to you for 

steering them right. 

Admirai 
Admiral Corporation warrants this picture tube to be free from defects 
in material or workmanship for 3 years after date of sale to the customer. 

Admiral's obligation is limited to supplying a suitable replacement 
picture tube. This warranty is effective if the picture tube is registered 
with Admiral within 10 days after date of sale to the consumer. 

Circle 125 on reader service card 
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TECHNDTES 
NO COLOR WITH AFT IN 

A common complaint is that, on certain channels, color 
is received with aft off but not when the aft switch is set to 
the AFT ON position. The service technician may attribute 
this to misalignment or other trouble in the aft circuits. 

Almost invariably, the trouble can be traced to the 
color -killer control being set too high. This results from us- 
ing the older method (setting the color killer to eliminate 
colored show on an unused channel) of setting the color - 
killer control. Use the following procedure on receivers with 
aft: 

1. Set the killer control fully counterclockwise. 
2. Turn the aft off. 
3. Tune in a color transmission and adjust all controls 

for best color picture. The color control probably will be 
turned up about halfway. 

4. Switch to a channel transmitting b/w and adjust fine 
tuning for slight sound interference. This causes false color 
in the picture. 

5. Turn the killer control slowly clockwise, to just elim- 
inate the false color. 

6. Check the setting of the killer control by tuning to all 
channels transmitting color. If the color drops out on any 
channel when aft is switched on, back slightly on the killer 
control until color appears. -DuMont Field Service Bulletin 

OLYMPIC CTC 30 
Some early -production chassis have poor color -killer 

action. This is due to an incorrect connection of C170 -a 
0.01 -µF disc capacitor. A few chassis have one end of 
C170 connected to the junction of R189 and diode SR109. 
The correct connection for this capacitor lead is to the junc- 
tion of resistors R188 and R189.- Olympic Service Bulletin 

OLYMPIC MA -100 AND SA -100 
Complaint: Insufficient volume when the tone control 

is turned counterclockwise. 
Remedy: 1. Remove four Phillips -head screws from the 
changer board and remove entire assembly from the case. 

2. (MA -100) Connect a 470,000 -ohm 1/2 -watt resistors, 
across the tone control terminals on the bottom of the am- 
plifier PC board as shown in the diagrams. 

3. (SA -100) Install two 470,000 -ohm 1 -watt resistors, 
one each from the center lug to the high side of the tone 
control in each stereo channel. The high side of the tone 
control can be identified by the brown lead running to the 
phono pickup. 

4. Reinstall changer board in the case and test the tone 
control operation.- Olympic Service Bulletin R -E 

RADIO -ELECTRONICS 
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COMING 

NEXT 

MONTH 

JUNE 1970 
Build R -E's "RADAR" Burglar 
Stopper 
Dual- function alarm uses ultra -high fre- 
quency to fill rooms with an invisible pro- 
tective shield. Auxiliary circuit protects 
doors and windows. Permits connecting 
sensors for fire, smoke, cold, etc. 

Stereo In Your Car 
8 -track cartridge or 4 -track cassette - 
both are ready for your car now. Pros and 
cons of both systems are presented and 
a rundown of current equipment too. 

Careers In Aviation Electronics 
Fast -growing aviation industry has a large 
number of openings for electronic tech- 
nicians. See what you must know and how 
you can get started in this new electron- 
ics industry. 

The Amplified Zener 
Combine a diode with a transistor and get 
an effective Zener diode that handles real 
power. An interesting new technique. 

Plus these regular features 
Kwik 
Service Clinic 
In The Shop 
Tools Report 

MAY 1970 

Join the 
Admiral 

S &H book 
club. 

Get a free book of S &H Green 
Stamps with every Admiral Super - 
Brite color picture tube purchase. 

Get a certificate worth 600 stamps 
(11 /z book) with every Magna -Brite 
color picture tube you buy. 

Every book puts you closer to 
owning a set of luggage, a pool 
table, or any other item in the 180 - 
page S &H Gift Catalog, including a 
14 -foot sailboat. 

Register now with your Admiral 
Distributor and learn all the details 
about "A Brighter Year Ahead." Or 
use the Reader Service card. 

Admiral Corporation, 
3800 Cortland Street, Chicago, Illinois 60647. 

Admiral. 
Mort of Ouol,,y 

Circle 126 on reader service card 
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Who needs a tuner 

wash? Save your 

money and use 

O UIETROLE 
The product that cleans while it 

lubricates. Zero effect on capacity 

and resistance. Harmless to plas- 

tics and metals. Keeps color and 

black and white on the beam. 

Non -flammable. 

manufactured by 

QUIETROLE co. 
Spartanburg, South Carolina 

Circle 127 on reader service card 

TRY THIS ONE 
SIMPLE CABLE STRIPPING 

An easy way to cut through the 
insulation on all types of plastic - 
coated TV lead -in, microphone cable, 
etc. is to bend wire into a loop, then 
press a sharp knife into the insulation. 
The insulation separates before the 
blade has cut all the way through to 
the braid or inner conductors and 
they will not be nicked by the knife 
blade. Strip the insulation off by pull- 
ing with pliers.- H. Josephs 

PERFECT REPAIR TOOL FOR 

BROKEN ANTENNAS 

Most broken telescoping radio 
and TV antennas can be quickly and 
rigidly repaired with a common tub- 
ing cutter. The soft, thin metal scores 
easily before cutting, which is the se- 

cret of this repair. First, use the tool 
to cut off both tips of the broken 
pieces. This leaves both edges knurled 
inward. The lower piece is then 
stretched to its original size by rotat- 
ing the tip of long -nose pliers inside. 
The upper section will then slide in- 

side the lower one, after which the 
tubing cutter is used again to make a 

The branU for all reasons 
BSR McDONALD 600 

couple of scores, crimping the 
doubled area. Depending on where 
the antenna is broken, it will some- 
times continue to telescope fully, and 
in other cases be only slightly re- 
stricted. In either case, this is a real 
confidence builder among customers 
who might feel an expensive replace- 
ment is more than their set deserves. 
The smallest, cheapest tubing cutter 
does the job. -B. M. Carrie 

FLAT -PACK HOLDER 

You can make inexpensive hold- 
ers for flat -pack IC's. Take 2 pieces of 
1/2-inch square copper -clad board, cut 
masking tape (or equivalent) into 
?',2 -inch strips and space them on the 

copper 
the flat 

clad to pick up each tab on 
pack. Place the taped squares 

in some etching solution to remove 
the excess copper. Remove the tape 
and you're ready to mount your flat- 

pack.-A. E. Plavcan 

IC MOUNTING TECHNIQUE 

The photograph illustrates a 

method of mounting TO -5 -case IC's 
that is particularly well suited for ex- 

perimental breadboards and pro- 
totypes. 

Every BSR McDonald automatic turntable is 

precision made in Great Britain to the 
mos: exacting specifications. Upon their 
arrival in the U.S., every model is unpacked 

and re- tested under actual playing 
conditions. That's why BSR service calls are 

the lowest in the industry -and perhaps 

that also explains why BSR sells more 

turntables than anyone else in the world. 

BSR (USA) LTD. 

BLAUVELT, N.Y. 10913 

Please send FREE detailed literature 
on all BSR McDonald automatic turntables. 

Mc DONALD 

Name 

Address 

City 

State 

Zip 

90 
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The major advantage of this 
method is that each lead of the IC is 

easily accessible. Clipleads and probes 
are readily attached to any lead for 
waveform or voltage checks and mea- 
surements. 

A rubber grommet of the proper 
size is pressed over the IC case and 

used as a form for bending the leads 
(photo). The grommet is removed 
and the IC is inserted into eye- 
lets that have been set in perforated 
board. This method works well with 
any multilead TO -5 device -Royland 
Pettersen R -E 

RADIO -ELECTRONICS 
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ULTIMATE TUNER 

(continued from page 72) 

R105, R138, R144 -1000 ohms 
R106, R110, R117, R139, R140, R145 -220 

ohms 
R107 -510 ohms, 1/2 watt 
R108 -4700 ohms, 1/2 watt 
R109, R121 -22 ohms, 1/2 watt 
R113 -6800 ohms, 1/2 watt 
R114 -220 ohms, 1/2 watt 
R115 -470 ohms, 1/2 watt 
R116 -47 ohms, 1/2 watt 
R118 -2700 ohms, 1/2 watt 
R119 -100 ohms, 1/2 watt 
R122- 47,000 ohms 
R123 -6800 ohms 
R124, R125 -5100 ohms 
R126 -1000 ohms, 1/y -watt trimmer 
R127- 22,000 ohms 
R128, R136, R141- 47,000 ohms 
R129, R137, R142. R143, R146- 10,000 ohms 
R130 -4700 ohms 
*F101, F102 -XTAL FILTER, $13.75 ea. 

Specifications for F101 and F102: 

Center frequency -10.7 MHz 
Bandwidth- 1.5db, 200 kHz min., 3db, 240 

kHz min., 20db, 500 kHz max., 50db, 1100 
kHz max. 

Ultimate attenuation -50dB minimum 
Maximum insertion loss -5dB 
Phase linearity -Within plus to minus three 

degrees of best straight line over 200 
kHz minimum bandwidth 

Input to filter -500 ohms plus 4.2 pF 
Load on filter -500 ohms plus 7.5 pF 
Size -51mm long, 18mm wide, 33mm high 
Operating temperature -45 to 110 degrees F. 
T101 -J. W. Miller 2072 
T102 -J. W. Miller 1605 PC 
Q101, Q102, Q103, Q104 -MPS 6939 
Q105, Q107- 2N3860 
Q106- 2N5355 
D101, D102 -IN34 
LM101- 12 -14V, 25 -40 mA 

Multiplex and Power Supply (201 -299 sertes) 

C201, C209, C224, C225- 1µF /50V, electro- 
lytic (Mallory MTA 1D50 or equiv.) 

C202 -560 pF polystyrene 
C203, C206, C207, C211, C212- ,01 -0 poly- 

styrene 
C204- ,02 -µF or .05 -AF, disc ceramic; see text 
C205- .001 -µF polystyrene 
C208- ,01 -0 disc ceramic 
C210- 15 -µF, 35V, electrolytic (Mallory MTA 

15E35 or equiv.) 
C213 -5 -µF 50V, electrolytic (Mallory MTA 

5D50 or equiv.) 
C214- .0015 -µF, polystyrene 
C215, C216, C217, C218- .002 -µF temp. stable 

ceramic 
C219, C220- .001 -µF temp. stable ceramic 
C221, C222- ,05 -0, disc ceramic 
C223- 10 -AF, 35V, electrolytic (Mallory MTA 

10D35 or equiv.) 
C226- 500 -AF, 25V, electrolytic (Mallory TC- 

2505B or equiv.) 
C227, C228- 500.,F, 15V, electrolytic (Mal- 

lory MTV 500DN15 or equiv.) 

All resistors 1 /4-W, 5% unless otherwise noted 

R201, R206, R212, R213, R214, R215, R216, 
R217- 10,000 ohms 

R202, R207 -2 megohms 
R203 -3300 ohms 
R204 -1000 ohms, 1/4 watt trimmer 
R205 -1000 ohms 
R208, R218 -6800 ohms 
R209 -2,200 ohms 
R210, R234, R235- 100,000 ohms 
R211, R230, R231 -4700 ohms 
R219- 560,000 ohms 
R220, R221, R222, R223- 39,000 ohms 
R224, R225, R226, R227- 150,000 ohms 
R228, R229 -1 megohm 
R232, R233- 25,000 ohms, 1/4 -watt trimmer 
R236 -220 ohms, 1/2 -watt 
R237 -100 ohms, 1/2 -watt 
R238 -56 ohms, 1/2 -watt 
R239 -470 ohms 
T201, T203, T204 -J.W. Miller 1361 
T202 -J.W. Miller 1362 
T205 -J.W. Miller 1354 -PC 

(continued on page 93) 

MAY 1970 

It takes 
a 

good 
head 

to get good sound 
from your recorder. 

KEEP YOURS CLEAN. 
CHECK REGULARLY FOR WEAR. 
REPLACE WHEN NECESSARY. 

Your Nortronics distributor has the right replacement 
for almost any recorder, domestic or imported, open - 
reel, cassette or cartridge type. 

ASK FOR FREE HEAD CARE BULLETIN NO. 7260 

7/ziîfren,c 
C O fv1 P A N V, I N G. 

6140 Wayzata Boulevard 
Minneapolis, Minnesota 55416 

Phone: (612) 544 -0381 

Circle 136 on reader service card 

1969 

AMAZING OFFER 
RADIO & TV SERVICE DATA 

1 our 10.1, complete source for all 
needed RADIO and TV diagrams and 
helpful servicing data. Most amazing 
values. Only $2.50, $3, $4, per giant 
volume. Cover all important makes, 
modela of all periods. Use this en 
tire ad as your no -risk order form. 

NO -RISK ORDER COUPON - -- 
TELEVISION SERVICE MANUALS 

Supreme TV manuals are best for faster, easier TV 
repaira. Lowest priced. Factory data on practically all 
sets. Complete circuits, all needed alignment facts, 
wiring -hoard diagrams, waveforms, voltages, production 
changes, and double -page schematics. Only $3 and 
$4 per large annual manual. Check volumes wanted, 
send entire advertisement as your order form. 

New 1969 COLOR TELEVISION Manual, only $4. 
1969 B -W TV, $4. 1968 TV, $4. 1967 TV, $4. 
1966 TV, $3. Additional 1965 TV, $3. 
1965 TV, $3. 1964 TV, $3. 1963 TV. $3. 
Additional 1962 TV, $3. Early 1962 TV, $3. 
1961 TV Manual, $3. 1960 TV Manual, $3. 
Additional 1959 TV, $3. O Early 1959 TV, $3. 
1958 TV Manual, $3. O Additional 1957 TV, $3. 
1955 TV. $3. 1954 TV, $3. 1951 TV, $3. 
Master Index to all TV & Radio Manuals, 253 

RADIO DIAGRAM MANUALS 
Get these low -priced radio manuals and simplify all 

repairs. Cover everything you may need from recent 
radios to pre -war old- timers; all type radios, .stereo 
combinations, transistor portables, 
FM -AM, and auto sets, Large ache - 
matics, all needed alignment facts, 
printed boards, voltage data, dial 
stringing, hints. Volumes are big. 
8 -1/2 x 11v, about 190 pages, each 

1966, 1965. 1964, 1963. 1962, ] 1961, 
1960, 1959, 1958, 1956. 1955, 1954, O 1953. 1952, 1951, 1950. 1948, 1946, 
1942, 1941, 1940, 1926 -38. EACH, $2.50 
1965 AUTO RADIOS, RADIO COURSE, $2.50 

Also New 1967 -1969 Combined Radio Volume, $4.00. 

50 

SUPREME PUBLICATIONS 
1760 Balsam Road, Highland Park, ILL., 60035 

Rush today TV and Radio manuals checked in 
no -risk order form of this ad. Send postpaid, I am enclosing full price. You guarantee my complete satisfaction or my money back. 
Name- 

Address - 

City: State - 

Circle 129 on reader service card 

When you're 

putting up an 

antenna, 

RCA supports its 

With a complete 

line of hardware. 

4 

Chimney, wall, and roof mounts. 
fasting. Guy wires, fittings ... 
and stardofts, too:. Whatever your 
requirement; ... RCA meets 
them with a :ompliete lice of 
Antenna Installation Hardware. 

Every item in the liine has been 
given that special attention to 
design and quality that you've 
come to expect from RCA. 

Ask your RCA Dis'ribuitor about 
the RCA antenna hardware line, 
and about his special deal on 
a hardware merci andiser for 
profitable "do- it- yourself' saes. 
Sell the hardware line with built -in 
consumer acceptance -RCA 
Parts and Accessories, 
Deptford, N.J. 08096 

ncn 
Antenna 
Installation Hardware 
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MOST ADVANCED IGNITION 

SYSTEM ON THE MARKET 

JUDSON'S 
ELECTRONIC MAGNETO 

Provides Better Perform- 
ance. Reduces Fuel Con- 
sumption. Increases Plug 
and Point Life. Prevents High 
Speed Miss and Plug Foul- 
ing. You'll feel the differ- 
ence right from the start. 

The accepted 
standard in 
electronic 
ignition. 

EASILY 
INSTALLED 

Write Today 
For Free 

Literature 

QUALIFY FOR 

YOUR FCC 

RADIOTELEPHONE 

LICENSE! 

Stk. No. 
84002 

B4003 

B4018 

B4022 

B4023 

B4024 

04025 
B4028 

2N1204 

2N231 

2N 1907 

2N1546 

#108 

2 N 3567 

MADT 
2N1011 

B4005 1N629 
B4006 IN1200 
B4007 1N2326 

B4008 IN3195 

B4009 I N9255 

B4030 IN541 
B4032 IN3208 

B4034 IN4785 
B4050 IN2071 

Transistors 
Motorola PNP Germanium 

General Purpose 5/1.00 
PNP Germanium General 

Purpose 5/1.00 
Texas Inst. PNP Germa- 

nium Power 150 Watts ...1.75 
Motorola MP 1546 High 

Reliability 90 Watts 1 00 
Motorola or Delco Similar 

to 2NI100 40 Watts 3/2.00 
Fairchild NPN Silicon 

General Purpose 5/1.00 
Sprague 4/1.00 
Motorola PNP Germanium 

Power 35 Watts 3/2.00 
Diodes 

Hughes PIV 175. 30 ma 8 /1.00 
Sylvania PIV 100, 70 ma 8 /1.00 
RCA Rectifier PIV 200. 

I00 ma 5/1.00 
RCA Rectifier PIV 600, 

500 ma 10/1.00 
RCA Rectifier PIV 600. 

500 ma 10/1.00 

Motorola Silicon Rectifier 
50 Volts, 15 Amps .3 /1.00 

RCA 
Sylvania Bullet Diode PIV 

600. 750 ma 8/1.00 
Zener Diodes 

B4010 IN751A 5.1 Volts, 400 mw 5/1.00 
B401 I 1N3039A 62 Volts, I Watt 3 /1.00 
B4012 I N3822 3.6 Volts. I Watt 5/ 1.00 
84013 I N3000B 62 Volts, 10 Watts 2/1.00 
84014 I N3048B 150 Volts. 1 Watt 3 /I.00 
B4015 I<,M3.0 3 Volts, I, Watt 4/1.00 
84029 I N429 5.6 Volts, I Watt 4/ I.00 
84038 IN961B 
B4040 I N3048 150 Volts, 1.7 ma 

(Matched pair) 75 

Integrated Circuits 
Stk. No. Type Case Function Price 
B3000 907 TO -5 Four input gate 75 
B3001 914 TO -5 Dual 2 input gate 100 
B3008 914 FP Dual 2 input gate 100 
B3002 915 TO -5 Dual 3 input gate 1 00 
B3003 923 TO -5 11( Flip Flop 100 
83007 3M4 -923 FP JK Flip Flop 100 
B9005 I M4.925 FP Dual 2 input gate exp. .1 00 
B3004 926 TO-5 Buffered JK Flip Flop .1 00 
B3006 926 FP Buffered 1K Flip Flop .1 00 

(FP -Flat Pack) 

Lots of other items -send for free flier; all mer- 
chandise fully guaranteed. Please include post- 
age, excess will be refunded. 

DELTA ELECTRONICS CO. 
BOX 1, LYNN, MASSACHUSETTS 01903 

Circle 131 on reader service card 

ICS has successfully trained thousands. 
Study at home, at your own speed, with the 
detailed personal attention of your highly 
qualified instructor. No time lost commuting 
to classes, or waiting for a class to catch up. 

Course material includes detailed informa- 
tion on various FCC examinations and typical 
FCC examination questions, with answers ex- 
plained in detail. Covers preparation for First, 
Second and Third Class tickets. Study one ... 
or all three. 

Your tuition refunded -or additional instruc- 
tion provided -if you fail to pass your FCC exam 
after completing ICS instruction. 

Don't wait -for full information send the 
coupon today. 

ICS, Scranton, Pa. 18515 
CInternational Correspondence Schools 
Division Of Intl ><t D7942D 

Mail to ICS, Scranton, Pa. 18515 

Rush me free details on your warranted 
Radiotelephone License qualifying program. 

Name Age_ 
(please print) 

Address 

City State Zip 

Occupation 
I am a veteran; tell me how I qualify for 

tuition refund under the new GI Bill. 

Circle 132 on reader service card 

U.S. GOV'T ELECTRONIC SURPLUS 
Nationally Known -World Famous SURPLUS CENTER offers 

finest, most expensive, Government Surplus electronic units and 

components at a fraction of their original acquisition cost. 

BURGLAR -FIRE ALARM SYSTEM 
Gm 

; break-in. a 
ITEM 01135-4 ) Dual 

I 15 -VAC. Control unit. 

1 
h dd. Dash 1 

,d, 
obi., 1-door 

- J 
n' 

Actuators. al II Inn O. 

X$29.95 s "m,l 

POCKET SIZE MULTI -RANGE TESTER 

e ITEM PAM) - -ret. 20 n mt 0n-d volt 
ml t excellent 

mn m 
f l 1 et' rat 

and electronic equipment, t excellent 1 servicing 
transistorized tl qu ipm 1 Ras o, resistors 

extreme tor 50 i p 
with 

1 smal 

" 
1 3 I p d biNt.- 

, 
ranges. 

c: 4o colts: n- Itlm,m,i-Im1o. 1o' colts: 
t1-5-25-125-300-2300. DC Current. n -250 mil., 0 -50 

,anm. Ohms: 11- 1.mltlo nM I llcg (rxpandea 
4'7",Y1m scax 1. Da: _l to pith l Or 311 s 

58.9E i. ..t lead.: Ms..lions. Complete leather cast ;A^ 

EXPANDED SCALE O - 15 DCVM 

( oil -nag I - - nand new, expensive voltmeter 
reads 9.5 In le -volts Dl; and 5 to Wtolls. Very useful 
for automotive and aircraft totter' charge indicunr. 
etc. 0'.{rsonval movement, black phenolic case. 

ov'x 2'í ". (3 kn.) 
1.ia ,32.50 $12.95 

RUNNING TIME METER - ^ 
( 40K -loe )- -tae to record number of op- 

erating hours of electric lights and electrical 

R(,'ices 
such s refrigerators, furnaces. etc. 

ecords total hours, tenths and hundredths up 
to 9,999.99 hours- For 115 -1o,t. S0- cycles. 
sire 41..¡' x 3.' x 2'7'. Shipping weight 2 II,. ro.t 0,er.529.00 

COMPUTER TRANSISTORS ON HEAT SINKS 
IBM Computer Quality Units 

w( o22 -525 I -- Unit consists or a e 150 
att power transistor n heavy. ribbed. 

aluminum heat sink. ylany experimental 
uses. (I Ih.) 

$1 99 Lost Gov't mer slo -W 

(#22-515 I - - Unit consists of tw o 150- '^.,, 
watt power 

p 
several 

capacitors. resistors, etc. n heavy. r° 
ribbed a i heat inks. meal for as a 
motor speed control. (4 lbs. ) 

Coat Gov't Over 535.00 $4.91 

FROM AO -WRITE FOR FREE CATALOG 
Include Money For Postage Money Back Guarantee 
ItORDER 

SURPLUS CENTER 
DEPT. RE -059 LINCOLN, NEBR. 00501 

PHOTOCELLS FROM 
TRANSISTORS 

Recently, I needed some photo- 
cells for an experiment. Recalling that 
the diode junctions of most transistors 
are photosensitive, I decided to in- 
vestigate the possibility of using defec- 
tive transistors in my experiment. 

These transistors, in TO -3 cases, 
were opened up by using a carborun- 
dum wheel to grind away the top. Of 
two of the units I opened, one was a 
GM with the base connection made to 
a ring around a piece of crystalline 
material. The other, an unknown type 
and brand, had a grid -like emitter visi- 
ble on the top layer of the transistor. 

The emitter connections were re- 
moved and then tests were made on 
the photosensitive base -collector junc- 
tion. Using the R X 10,000 scale of a 

multimeter, the B -C junction of the 
GM unit read about midscale when 
the diode was reverse biased and 
much lower when forward biased. 
With reverse bias, a resistance range 
of about 2 to 1 was obtained when 
light intensity was increased by mov- 
ing closer to a 40 -watt lamp. Thus, 
this device was not a good photoresis- 
tor. However, when used as a photo - 
emissive cell connected to the 80 14A 
range of the meter, it would drive the 
needle off scale when close to the 40- 
watt lamp. 

The second transistor with the 
grid -type emitter made an excellent 
photoresistor. Reverse biased, its resis- 
tance was more than 10 megohms in 
complete darkness. Resistance 
dropped rapidly as light intensity was 
increased. Stronger light caused the 
needle to drop below zero resistance. 
This indicates the diode resistance 
ranges from near infinity to a very 
low value and that with strong light, 
it also generates a voltage that aug- 
ments the 7.5 -volt battery in the ohm - 
meter-to drive the pointer off 

scale. 
The voltage output is nearly con- 

stant for medium and high illumina- 
tion, at around 0.2 volt for the GM 
transistor and 0.4 volt for the un- 
known type. -D. Dlitz R -E 

C 

tktlEt'y 

"If he had a gripe about working 
conditions why didn't he come directly 

to me ?" 

Gl¡1 

y\ 

nN 

V (t 

hi?' 
¡pWi4FN1) 

lí 
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ULTIMATE TUNER 

(continued frodi page 91) 

T206-J.W. Miller 1355-PC 
T207-117V pri., 24V CT secondary, lA power 

xfmr. 
D201, D202, D203, D204, D205, D206-1N- 

4154 
D207, D208, D209-40267 
D210-13V Zener diode, 1W, 5% 
Q201-2N3391 
Q202, Q203, Q204, Q206, Q207, Q208, Q209- 

2N3860 
Q205-2N5355 
Q212-40408 
Q213-40407 
S201, S202-rocker switches 
LM201-12-14V, 25-40 mA pilot bulb 

Here are the printed circuit: patterns used for the FM -1. 
They are shown one -half actual size and must enlarged 
photographically. The multiplex /Dower supply is above, 
the rf head below (left) and the i.f. strip is below. 

Work is something 
the handicapped 

can do. 

Hire them. 

The President's Committee on Employment of the Handicapped 
Washington, D.C. 20210 

MAY 1970 

EIGHT 
INSTRUMENTS IN ONE 

Omit -of- Circuit 
Transistor Analyzer 
Dynamic In- Circr_ t Transistor & Radio Tester 
Signal Genera gor 
Signa Tracer Voltmeter 
Mi liammeter 
Battery Te ste 
Diode Checker 

Transisto- Anaiyar Model 212 
Facbr, W rec 3: Test .A - $21.50 
Easy- to- Assemb!'e Kit - $14.50 

YOU DON'T NEED A BENCH FULL OF EQUIPMENT TO TEST TRANSISTOR RADIOS! All the 
facilities you need to check the transistors themselves - and the radios or other :ir- 
cuits in which they are used - have been ingeniously engineered into the compact, 
6-inch high case of the Model 212. It the transistor radio troubleshooter with all the 
features found only in more expensse units. Find defective transistors and circuit 
troubles speedily with a single, streamlined instrument instead of an elaborate 
hook -up. 
Features: EMC, 625 Broadway, New York 12, N.Y. 
Checks all transistor types - high or low 
power. Checks DC current gain (bete) to Send me FREE catalog of the complets 
200 in 3 ranges. Checks leakage. Uni- value-packed EMC line, and name of 
versal test socket accepts different base local distributor. 
configurations. Identifies unknown tran- 

NAME RE -5 sistors as NPN or PNP. 

Dynamic test for all transistors as signal 
amplifiers (oscillator check), in or out of ADDRESS 
circuit. Develops test signal for AF, IF, 
or RF circuits. Signal traces all circuits- CITY jONE`_S'ATF 
Checks condition of diodes. Measures 
battery or other transistor -circuit paver - 
supply voltages on 12 -volt scale. No ex- 
ternal power source needed. Measures 
circuit drain or other DC currents to 80 
milliamperes. Supplied with three exter- 
nal leads for in- circuit testing and a 
pair of test leads for measuring voltage 
and current, Comes complete with 
instruction manual and transistor listing. 

EMC 
ELECTRONIC MEASUREMENTS CORP. 

625 Broadway, New 'fork 12, New York 

Export: Pan -Mar Corp , 1270 B`way, N.Y.. 1 
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MARKET 
CENTER 

ELECTRONICS 
Ultra -sensitive and powerful METAL DETEC- 
TORS join the many who are finding buried 
coins, minerals, relics and artifacts. Don't buy till you see our free catalog of new models. 
Write JETCO -Box 132 -RE, Huntsville, Texas 
77340 

TUBES -LOWEST WORLD PRICES. Foreign - 
American. Obsolete, current. Receiving. Special 
purpose, transmitting tubes. Send for tube and 
parts catalog. UNITED RADIO COMPANY, 56 -R 
Ferry St., Newark, N.J. 07105 

RADIO & TV TUBES 330 each. One year guaran- 
teed. Plus many unusual electronic bargains. 
Free catalog. CORNELL 4217 -E University, San 
Diego, California 92105 

RECEIVING & INDUSTRIAL TUBES, TRANSIS. 
TORS. All Brands -Biggest Discounts. Techni- 
cians, Hobbyists, Experimenters- Request FREE 
Giant Catalog and SAVE! ZALYTRON, 469 Jeri- 
cho Turnpike, Mineola, N.Y. 11501. 

CONVERT any television to sensitive Big- Screen 
Oscilloscope. Only minor changes required. No 
electronic experience necessary. Illustrated 
plans $2.00. RELCO -A25, Box 10563. Houston, 
Texas 77018 

TREASUREPROBES. Patented transistorized de- 
tector signals "dig" by earphone "beeping" 5" 
search head. PC board, two colpitt oscillators 
improve stability. Kit $13.95, assembled $18.88, 
with speaker $24.88. 60 day guarantee. Send 
for Free bibliography. "Treasure Maps and 
Books of U. S." TREASURE- HOUSE, RB20, 
Tennent, N,J. 07763 

COLOR ORGAN KIT $7.50. Power Supplies 
$3.98. Catalog. MURPHY, 204 Roslyn Ave., 
Carle Place, N. Y. 11514. 

Discharge IGNITION. PHOTOFLASH. Free cata- 
log parts, kits. TRANSPARK, Carlisle, Mass. 
01741 

SUCCESSFUL TREASURE HUNTERS and pros- 
pectors choose White's "Quality engineered" 
metal -mineral detectors, either heat -frequency 
or transmitter- receiver, especially designed to 
locate coins, caches, relics, jewelry, gold. silver 
ores. Budget terms. Free catalog: WHITE'S 
ELECTRONICS, INC., Room 70. Sweet Home. 
Oregon 97386 

AUDIO - HI -FI 
TAPE -TIMERS, the only PROFESSIONAL way of 
timing tapes. Two models available. Catalog on 
request. Unusual test record, true laboratory 
tool to check any disc playback system. Details 
from TIMEKEEPER, P. O. Box 762, Mineola, N.Y. 
11501 

INTEGRATED CIRCUITS f RECTIFIERS 
SEMICONDUCTORS f TRIACS 

TRIACS 
PVR 

I 10A 
100 I 1.20 
200 I 1.75 
300 I 2.25 
400 I 2.75 -- 500 1 3.25 

10,000 PRV 50 ma rectifiers 
$2.00 ea. 

ER900 TRIGGER DIODES. These 
biodirectional trigger diodes are 
one of the best and cheapest 
methods to trigger SCR's and 
triacs 3/$1.00 

UNIJUNCTIONS! 
Similar to 2N2419. RBB of 5-7 
stand oft ratio of .6 and Ip of 12 
with data sheet $1.00 
SE 161 ONE SHOTS $3.50 
US 908 FULL ADDERS $1.50 
US 913 REGISTERS $1.50 
US 940 OK FLIP FLOP $1.00 

MOUNTING 
HARDWARE KITS. 

These kits are used to mount our 
SCR's Zeners and Rectifiers etc. 

602 stud (3, 12 amp rectifiers, 
7A SCR's) 6 sets /$1.00 

'4x28 stud (30 amp. rectifiers 
20 amps SCR's.) 4 sett /$1.00 

N. CHANNEL FET'S TO-18 plas- 
tic units, low noise. low leakage, 25 
volts source to gate, 50 ma gate 
current Gain to 9000 ,,mho's S 80 

NEON LIGHT OR NIXIE TUBE 
DRIVERS. An NPN, TO.18, SI 

Transistor. With a VC80 of 120 
3/51.00 

9030 8 BIT MEMORIES ....$3.95 

NEW TTL IC SERIES 
DECADE DIVIDER $5.95 
RF 112 Dual 1K Flip Flop $2.50 
MC 415 JK Flip Flop 1.50 
MC 400 Dual 4 input 

NAND /NOR gate 1.50 
4 Bit Storage 

Register 2.50 
MC 403 Exclusive OR gate 

with COMP . 1.50 
9301 MSI ONE -OF -TEN 

DECODER . 4.95 

Silicon Power Rectifiers 
PRY I 3A , 12A 

I 
30A 

100 I .09 .24 .50 
200 I .16 I .35 .80 
400 I .20 45 1.20 
600 

I 
.30 I .70 1.50 

800 I .40 .85 1.80 
1000 1-.50 1.10 2.20 

Terms FOB Cambridge. Mass. 
Send check or Money Order. Include 
Postage. Average Wt. per package 
'/2 lb. No C.O.D.'s. Minimum Order 
$3.00 

WE LEAD THE WAY 
IN SERVICE AND QUALITY 

Send for our latest catalog featuring Transistors and Rectifiers; 

FIBRE OPTICS 
1/32" 2.5 mil. fibers in PVC packet. 

$ .33 /ft. 

COMPLETE LIGHT GUIDE 
BUNDLE 

consisting of an 11" length of 1/32" 
dia. fiber optics with bound ends. 

$2.00 ea. 

LINEAR CIRCUITS 
CA 3011 FM -IF AMPLIFIER S .90 
709C OPERATIONAL AMPL. 

$1.45 ea. 
7100 HI SPEED DIFF. AMP. 

$1.45 ea. 
711C COMPARATOR $1.45 ea. 

Controlled Avalanche or 
Epoxy Rectifiers 1 AMP. 

PRV PRY 

100 .07 600 .16 
200 ,09 800 1_ 20 

-400-1-.11 I 1000 1_30 I 

Silicon Control Rectifiers 

PRY , 3A 7A , 

50 .35 .45 ; 

100 .50 .65 
200 .70 .95 
300 .90 1.25 
400 1.20 1.60 

500 1.50 2.00 
600 1.80 2.40 
700 2.20 2.80 

20A 70A 
.70 

1.00 4.00 
1.30 8.00 
1.70 
2.10 12.00 
2.50 
3.00 16.00 

325 Elm St., Cambridge, Mass. 
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Post Office Box 74D 

Circle 134 on reader service card 

ALES 
Tel. (617) 547 -4005 

ADVERTISING 
INDEX 

RADIO -ELECTRONICS does not assume 
responsibility for any errors which may 
appear in the index below. 
READER SERVICE CARD NO. PAGE 

28 Accurate Instrument Co., Inc. 69 
125 Admiral Corp. 88 
126 Admiral Corp. 89 
23 Aerovox Corp. 24 
25 Arrow Fastener Co., Inc. 26 

14 B &K (Division of Dynascan Corp,) ,. 13 
124 Brooks Radio & TV Corp. 86-87 
128 BSR USA Ltd. 90 
13 Burstein- Applebee Co. 12 

10 Castle TV Tuner Service 5 
17 Channel Master 15 
15 Chapman Mfg. Co. 14 
29 Chemtronics 70 
27 Cleveland Institute of Electronics . 62-65 
141 Cornell Dubilier Cover III 

CREI, Home Study Division of 
McGraw -Hill Book Co. 28-31 

92 
77 

80 

131 Delta Electronics 
109 Delta Products 

113 Electronic Chemical Corp. 
8 EICO, Electronic Instrument Co 

Inc. Cover II 
EMC, Electronic Measurements 

Corp. 93 

19 G-C Electronics 17 
120 Gem City Tuner Repair Service 84 
9 Grantham School of Electronics 1 

117 Heald Engineering College 82 
119 Heath Co. 83 
121 Heath Co. 85 

132 International Correspondence 
Schools 92 

140 International Crystal Mfg. Co. 98 

32 E. F. Johnson Co. n 
130 Judson Research & Mfg. Co. 92 

20 Leader Instrument Co. 22 

11 McGraw -Hill Book Co. 7 
110 Microflect 78 
107 Motorola Training Institute 76 

National Radio Institute 8-11 
136 Nortronics 91 

118 Olson Electronics, Inc. 82 

108 Pennwood Numechron Co. '77 
III PermaPower 78 
16 Phase Corp. 14 

127 Quietrole Co. 90 

RCA Electronic Components 
Tubes Cover IV 

I1'_ Test Equipment 79 
116 Test Equipment 81 

RCA Institutes 18-21 
RCA Parts & Accessories 91 

31 Raytheon 71 
30 Russell Products 71 
12 Rye Industries, Inc. 12 
21 Rye Industries, Inc. 22 

26 Sams & Co., Inc. Howard W. 27 
122 S & A Services Corp. 86 
114 Schober Organ Co. 80 
18 Sencore 16 
22 Sony 23 
129 Supreme Publications 91 

Surplus Center 92 
Sylvania 32 

123 Team Central 87 
106 Transitek 76 
115 TV Tech Aids 81 

24 United Technical Institute 
Division of Career Academy 25 

MARKET CENTER 94-97 
137 Arcturus Electronics Corp. 

Bele Electronics 
135 Edmund Scientific Co. 

Lakeside Industries 
Music Associated 

138 Park Electronic Products 
139 Poly Paks 
134 Solid State Sales 

Terado Corp. 

SCHOOL DIRECTORY 96 
Tri -State College 
Valparaiso Technical Institute 
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SAVE OVER 331/3 on a pair of one of The 
World's Best Speaker Systems. Shipped direct 
to you from factory. Try them in your home 
for thirty days. KGLL INC., Water St., Lewis- 
ton, Maine 04240 

WRITE for highest discounts on components, 
recorders, tapes, from franchised distributors. 
Send for FREE monthly specials. CARSTON, 
RFD #3, Route 7, Brookfield, Conn. 06804 

TAPE RECORDER SALE. Brand new nationally 
advertised brands, $10.00 above cost. Amazing 
discounts on stereo components. ARKAY 
ELECTRONICS, 1028 -E Commonwealth Avenue, 
Boston, Mass. 02215 

RENT 4 -TRACK OPEN REEL TAPES -al! major 
labels -3,000 different. Free brochure. 
STEREO -PARTI, 55 St. James Drive, Santa 
Rosa, Cal. 95401 

QUICK CASH . . . for Electronic EQUIPMENT, 
COMPONENTS, unused TUBES. Send list now! 
BARRY, 512 Broadway, New York, N. Y. 10012, 
212 WALKER 5 -7000. 

GENERAL 
JAPANESE NEW PRODUCTS MONTHLY! $1.00. 
Refundable. DEERE, 10639 Riverside, North 
Hollywood, Calif. 

SCHEMATICS, DIAGRAMS, OLD RADIOS, $1.50 
TVs, $2.50 GORDIE'S TV, Hustisford, Wis. 53034 

RADIO -TELEVISION DIAGRAMS Service Mate- 
rial. 40 -pound carton, $19.95; postpaid. HART- 
FORD BEITMAN, 1760 Balsam, Highland Park, 
Illinois 60035 

DIRECTORY of JAPANESE ELECTRONICS Com- 
panies, $2.00 Today JAGO RE5, 120 South First 
Ave., Highland Park, New Jersey 08904 

r 

LATEST 
ARCTURUS 
SPECIALS 

Color focus rectifiers, 14,- 
000 P.I.V. at 1 MA, 99¢ each. 
6.5 KV -79¢ 

Color TV yokes 70° & 90° 
types. Fit almost all sets 
$10.95. 

1700 Transistor types -39¢ 
DS -501, 2N278 power tran- 

sistor types. Cat. #349, 69¢ 
HEP170, Motorola HV /Cur- 

rent epoxy silicon rectifiers, 
2.5 amps at 1,000 PIV, 49¢ 

Fully transistorized UHF 
tuners. Fit most sets. Cat. 
#UHF567, $4.95 each. 

UHF tuners, 1 tube type. 
Fit most sets. Cat. #UHF3, 
$3.95 each. 
Complete listings of electronic 
items at similar bargain prices 
are available. Write for our 
latest catalog. Minimum order 
$5.00, plus postage. 

502 -22nd St., Union City, N.J. 07087 
Dept. MRE 

Phone: 201 -864 -5568 

Circle 137 on reader service card 
MAY 1970 

Pax: SMASHES "IC" PRICES! 
GE PA -237 2 -WATT 
AUDIO AMPLIFIER 

'Lowest Prices 'Brand New $ 2.95 
2 watts continuous 9 to 27 volt supply, 8 mV sen- 
sitivity, includes II circuits, for phono, tape re- 
corders, dictating, TV, FM, movie. 

Westinghouse WC334 one watt audio 
amp, TO -5 case 

TEXAS! NATIONAL! 
FAIRCHILD 
COUNTING "IC's" 
Guaranteed! W /Spec Sheets Any 3 - 
10% Discount! 

958 Decade Counter $4.95 
959 Quad Latch 3.95 
960 BCD Decoder 5.95 

L] SN7490 Decade Counter 5.50 
L] SN7475 Quad Latch 4.50 

SN7441 BCD Decoder 6.50 
L] 9301 I -to -10 Decoder 4.50 

9306 BCD Up /Down Counter $8.95 
9300 4 Bit Univ. Shift Register $2.98 
9304 Dual Full Adder 4.95 

0 SN7493 4 Bit Binary Counter4.95 

LINEAR AMPLIFIERS 
$1.69 each, 3 tor $4.75 

702C DC Amplifier 
709C Operational Amp 
710C Differential Comp. 
711C Sense Amplifier 

IIIIIRII Ï 
1 l 

I "¡ 

'98 

BRAND NEW! 

How's your "MEMORIES" for 19707 
Guaranteed! With Spec. Sheets! 

Fairchild 1128 8 bit 
L1 Fairchild 9033 16 bit 

Philco PL5R100 Dual 50 bit 
4000 Bit Core Planes 

$2.49 
$4.95 

$12.50 
$8.50 

RTL -TTL 'ICS' 
ALL GUARANTEED! With Spec Sheets! IOW/ 

Description 
SG43SD Dual 4 Input Nand /Nor Gate TTL lok, W215F JK Flip Flop DTL 

L1 W266F Quad 2 Input Gate DTL 0320T JK Flip Flop (fastest logic) ECL ID 900FF Buffer RTL 908TU Full Adder RTL 909TU Buffer RTL 9 9 912TÚ Half Adder RTL 913TU Shift Register RTL 0 914T Dual 2 Input Gate RTL 0923TF JK Flip Flop RTL 
07470 X JKaFlip Flop (35mhz) TTL 7302FX Dual JR Flip Flop DTL 084 00U Quad 2 Input Gates TTL 
CODE: S =Sylvania, F- Fairchild, W =Westinghouse, X =Texas, F= Flat Pak; D=Dual Inline, T =TO -5 case, metal. U =unable to name maker. Give 1st, 2nd, and 3rd choices on case styles, 

Prices/ 

each 

3 for 

$2.75 

1.0 for $ 1 
--MI-- 

1 AMP 800 PIV 
RECTIFIERS 

Terms: add postage. Rated: net 30, cod's 25 %, - ' O( Phone Orders: Wakefield, Mass. (617) 245- 3829i1'J Y Retail: 211 Albion, St., Wakefield, Mass. 

POLY PAKS 
P.O. BOX 942 R 
LYNNFIELD, MASS 

01940 

SOLID STATE 1970 WINNERS 
Philco SCI600 Dual Mosfets $3.98 
Fairchild 9601 Mono Vibrator $2.98 
Fairchild 741 OP. Amplifier` $2.98 'frequency compensated 709 
Westinghouse Voltage Regulator 
0 to 40 VDC Positive $1.19 
Shockley Diodes, 4 layers 3 for $1.19 
Neon & Nixie Driver 2N4410 4 for $1.00 
SCR /Triac Trigger Diodes 4 for $1.19 

9989 4 Bit Binary Counters 4.95 
9997 4 Bit Shift Registers 4.95 

Circle 139 on reader service card 

SERVICE CLINIC 
(continued from page 87) 

about 4000 -4200 volts. It sounds like 
your HV regulator is overdoing it. 

Check the cathode current of 
the 6BK4. I like to set this so that at 
high brightness levels (with the CRT 
drawing its maximum beam current) 
it is drawing a very small current, 
not more than about 40-50 pA. At a 
dark -screen setting, this should go up 
to not more than 1.0 -1.2 mA. HV 
then should be close to 22,000 volts. 

Put a 0 -500 dc milliammeter in 
the cathode circuit of the 6CB5 hori- 
zontal output tube, and "tune up" the 
horizontal efficiency coil for a dip in 
this current. Maximum current should 
be around 210 -220 mA. The HV 
output should increase slightly at the 
dip, since this is the point of maxi- 
mum efficiency or the whole horizon- 
tal output stage. Check the damper 
tube, since this depends on boost volt- 
age. If the damper is down a little it 
will reduce output of the circuit. 

Tape bars on color TV 
I've had a color set for about 6 

months. Every so often, I get horizontal 
red and green bars about an inch or so 
high across the screen. I complained 
about this, and they told me it was prob- 

ably the TV station equipment. Are they 
pulling my leg ? -A. R., Pontiac, Mich. 

No. The symptom you describe 
is typical of a color videotape repro- 
ducer with trouble in one or more 
of the heads. It will normally make 
horizontal bars (actually 16 lines 
high) across the screen. These seem 
to be red and green for some reason. 

The problem can take different 
forms: if one head is bad or dirty, 
you may see a single red bar about 
every 5 "s down the screen. In bad 
cases, the whole picture may tear up 
into sawtoothed bars every 16 lines. 
This effect is most visible on commer- 
cials with solid color backgrounds. 

Tape recorder belt trouble 
I'm having a problem with a 

Concord 120 tape recorder. The take 
up belt keeps slipping up until it hits 
the upper part of the drive -shaft 
groove. This tears off bits of rubber 

(continued on page 97) 

Rebuild Your Own Picture Tubes? 
With Lakeside Industries pre- 
cision equipment, you can rebuild 
any picture tube! 
For complete details, mail coupon. 

Lakeside Industries 
5234 N. Clark St. 
Chicago, Ill. 60640 
l'hene: 312 -271 -3399 
NAME 
ADDRESS 
CITY 
STATE 
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SCHOOL 

DIRECTORY 
GET INTO 

ELECTRONICS 
V.T.I. training leads to Gucci's. as 
technicians, field engineers. specialista 
in communications, guided missiles. 

&putera, radar and automation. Basic 
advanced coureee in theory & labora- 

tory. Electronic Engineering Technol- 
ogy & Electronic Technology curricula 
both available. Associate degree in 29 

B.S. also obtainable. G.I. ap- 
proved. Graduates in all branches of 
electronics with major companies. Start 
Sept., Feb. Dorms, campus. High 
school graduate or equivalent. Catalog. 

VALPARAISO TECHNICAL 
INSTITUTE 

Dept. C, Valparaiso, Indiana 4698 

distinguished graduates 
hold important engineering and m nagement posts through- 
out U.S. Professionally -oriented college with outstanding 
placement record. Four- quarter year permits degree in 
three years. Dedicated faculty. Modem labs. Small classes. 

400 -acre campus. Accredited. Approved for 
vets. Moderate total costs. Enter June, Sept., 
Jan., March. For Catalog, write Admissions. 

TRI -STATE COLLEGE 
2.1 ",,i Pollege Avenue. Angola. Indianr, 16703 

Help your Post Office to give 

you the best possible service - Mail early in the day!! 

MARKET 
CENTER 

EDUCATION/ 
INSTRUCTION 

FCC First Class License in six weeks- nation's 
highest success rate- approved for Veterans 
Training. Write ELKINS INSTITUTE, 2603E In- 
wood Road, Dallas, Texas 75235 

MATHEMATICS. ELECTRONICS. Satisfaction 

STUDY, Dept. r RE, brochure. 
Box 1189 

INDIANA HOME 
PanamaCity, 

Florida 32401 

MEMORIZE, STUDY: "1970 Tests- Answers" for 
FCC First and Second Class License. -plus- 
"Self -Study Ability Test." Proven. $5.00. COM- 
MAND, Box 26348 -E, San Francisco 94126. 

ELECTRONICS ENGINEERING. Day or evening 
classes. Bachelor of Science Program eve- 
nings. Associate in Science Program day or 
night. If you are married or if you must work 
for a living while obtaining your education, 
this is the college for you. Approved for Veter- 
ans. WESTERN STATES COLLEGE OF ENGI- 
NEERING, 970 West Manchester Avenue, In- 
glewood, California 90301 

INVENTIONS 
& PATENTS 

FREE "Directory of 500 Corporations Seeking 

CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or services). 
70¢ per word . . . minimum 10 words. 
NON -COMMERCIAL RATE (for individuals who want to buy or sell personal items) 30¢ per word 

. . . no minimum. 
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 for July issue must reach us before May 10. 

CLASSIFIED ADVERTISING ORDER FORM 

1 2 3 

6 7 8 

11 12 13 

16 17 18 

21 22 23 

26 27 28 

31 32 33 

@ .30 Non -Commercial Rates( 
No. of Words l @ .70 Commercial Rate 

total Enclosed 
Payment must ac- 

InserL____time(s) company order un- 
less placed 
through accred 

Starting with Issue ited advertising MAIL TO: RADIO-ELECTRONICS, CLASSIFIED AD DEPT., 
agency 29 200 PARK AVE. SOUTH, NEW YORK, N.Y. 10003 

s 

4 

9 

14 

19 

24 

29 

34 

5 

lo 

15 

20 

25 

30 

35 

NAME 

ADDRESS 

CITY STATE ZIP 

SIGNATURF 
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New Products." For information regarding de- 
velopments, sale, licensing of your patented /un- 
patented invention. Write: RAYMOND LEE OR- 
GANIZATION, 230-U Park Avenue, New York City 
10017. 

INVENTORS: protect your ideas! Free "rec- 
ommended procedure ". WASHINGTON IN- 
VENTORS SERVICE, 422X Washington Build- 
ing., Washington, D.C. 20005 

INVENTIONS WANTED. Patented; Unpatented. 
GLOBAL MARKETING, 2420-AE 77th Ave., Oak - 
innrl, 94605 

GOVERNMENT 
SURPLUS 

JEEPS Typically from $53.00. . Trucks From 
$78.40. . Boats, Typewriters, Airplanes, 
Multimeters, Oscilloscopes, Transceivers, Elec- 
tronics Equipment, Used. 100,000 Bid Bargains 
Direct From Government Nationwide. Complete 
Sales Directory and Surplus Catalog $1.00 (De- 
ductible First $10.00 Order). SURPLUS SERVICE, 
Box 820 -REL, Holland, Michigan 49423 

HOBBYISTS, EXPERIMENTERS; BLACK AND 
WHITE TELEVISION CONVERTED TO COLOR 

BY MEANS OF A NEW PATENTED COLOR 

CONVERTER ADAPTOR. INSTALLATION ALL 

DO IT YOURSELF. WRITE FOR FREE BRO- 

CHURE. BELE ELECTRONICS CORP., 111 N.E. 

SECOND AVE., MIAMI, FLORIDA 33132. 

COLOR T. V . A C VC L MIETER 

IS TERRIFIC with 
TERADO 

VOLTAGE ADJUSTERS 
CORRECTS HIGH OR LOW 

VOLTAGE TO NORMAL CAP. 300 to 500 watts 

SATURN !shown) Model no. 50 -172 List $26.95 

POLARIS (w o meter) Model no. 50 -204 List $16.50 

FULL DEALER DISCOUNTS 
See your Electronics Parts Jobber. or write 

CORPORATION 
1053 Raymond Ave., St. Paul, Minn. 55108 

ENJOY THE "MUSIC ONLY" FM PROGRAMS 

M. A. D. 
MUSIC ASSOCIATED'S DETECTOR 
for continuous, commercial -free music 

with ANY FM tuner or receiver 

Kit $49.50 Wired $75.00 Cnvcr $4.95 List of FM 
stations with SCA authorization $1.00. For com- 
plete information write or call: 

MUSIC ASSOCIATED 
65 Glenwood Rd., 

Upper Montclair, N.J. 07043 
phone 201 -744 -3387 

RADIO- ELECTRONICS 
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SERVICE CLINIC 
(continued from page 95) 

that get into everything. What causes 
this? The shafts seem to be aligned. - 
E. H., Washington, D. C. 

The two shafts may seem to be 
aligned, but they're probably not. 
You can't "eyeball" this, but you can 
tell the minute you start them run- 
ning. If the belt "climbs" or drops, it 
will mean that they are not parallel, 
as they must be. 

Many tape recorders use flexible 
suspension on the motors: a set of 
soft rubber grommets or pads, with 
the mounting bolts going through the 
holes. You can align the motor by 
tightening or loosening these bolts. 
Better still, by adding more padding 
or a new grommet. If one of these 
grommets has gotten old, fallen out 
or become compressed, this will throw 
the whole thing out of line. 

Replace them with new grom- 
mets, and try a test run to see which 
way the belt wants to travel. R -E 

PEP'$ Dollar Sale 
$1 Money Back guarantee $1 
1 Amp Silicon Rectifier 

choice of package 
Bullet- Miniature Glass - 

Metal 
El 5 -800V units $1.00 

4 -1000V units $1.00 
3-1200V units $1.00 

3 AMP Epoxy Package 
00.100V units $1.00 
5.400V units $1.00 
2.1000V units $1.00 

5 AMP Epoxy Package 
8 -100V units $1.00 
6 -200V units $1.00 
3 -800V units $1.00 

SILICON STUD MOUNT 
12 AMP 

5.100V units $1.00 
2-800V units $1.00 
l -1000V units $1.00 

SILICON STUD MOUNT 
20 AMP 

3 -100V units $1.00 
DI 1.1000V unit $1.00 
SILICON STUD MOUNT 

15 AMP 
2 -1000V units $1.00 

SILICON STUD MOUNT 
60 AMP 

2 -50V units $1.00 
l -1000V unit $L25 

SCR 
Silicon Controlled 

Rectifier 
TO-5 Package 

5.50v units $1.00 
4 -100V units $1.00 
3 -200V units $1.00 
2-400V units $1.25 

7 AMP SCR 
4-50V units $1.00 
3.100V units $1.00 
2.200V units $1.00 
1.500V unit $1.00 
1.800V unit $1.50 

20 AMP SCR 
2 -50V units $1.00 
1 -300V unit $1.00 
Gen Purpose PNP 

Germ Transistor Similar 
to 2N404 

8 For $1.00 
ZENER DIODES 

3 Watt 
10 Volts 

3 units $1.00 
ZENER DIODES 1 Watt 

1 EA 4V- 6V- 8V -10V 
4 units $1.00 

GERM GLASS DIODES 
D07 GEN PURPOSE 
20 Units $1.00 

Replaces 1N -34 1N -60 
1N -64 1N -295 

SPECIAL 
INTEGRATED CIRCUITS 

Dual 4 Input Nand Gate 
Digital $1.50 
Quad 2 Input Nand Gate 
Digital $L50 
J K Flip Master Slave 
Digital $1.75 
Linear I C Operational 
Amp 709C Type $175 

Zener Diodes 250 to 400 
M i I lawatt 

1 EA 2V- 4V- 6V- 81/-10V 
5 units $1.00 
16 Bit Memory Cell 

$4.25 
14 Lead Dual In -Line Pkg 

NO SALES TAX 
WE PAY POSTAGE 

FULL WAVE BRIDGES 
PRV I 2Amp I 3Amp I 5Amp 110Amp 
50V I 1.25 I 1.35 I 1.50 

1 1.70 
100V I 1.50 I 1.60 I 1.75 

1 1.95_ 
200V I 1.75 I 1.85 

1 
2.00 1 2.20_ 

400V I 2.00 
1 

2.10 I 2.25 
1 2.45 

600V I 2.50 I 2.6012.75 
I 2.95 

800V I 3.00 I 3.10 I 3.25 I 3.45 

PARK ELECTRONIC 
PRODUCTS 

P. O. Box 78 N. Salem, N. H. 03073 
Tel. (603) 893 -0276 

Circle 138 on reader service card 
MAY 1970 

1000's OF UNUSUAL SCIENTIFIC BARGAINS c<LC'Etlj.. . 

SPECIAL UNI QU VAULT LIGHTING 
, . f pf ,,f,I l \\\. 

GET YOUR OWN 4'7" SLAVE 
Really spectacular 4- channel 
color organ translates every 
note. beat and vibration of 
sound into dazzling, throb- 
bing. crisscross patterns of 
vibrant color. Individual 
gain controls-supersensi- 
tive master adjustable to 
pick up faintest music with 
bright response. Easily at- 
tached to amplifier. stereo. 

1200 \ \" capacity -600 each for Master and identical "slave" 
unit listed below. Ideal for Bands. Discotheques. light 
shows. l'ses reg. house current. 55 "11 x 10 "W x 8 "I). 
Stock No. 85.188EH (57 Ib. Shpg. Wt.) ....5249.50 FOB 
"SLAVE" UNIT -(Works Only In Tandem w /Master) 
Stock No. 85,I89EH (57 lb. Shpe. Wt.) ....$149.50 FOB 

PSYCHEDELIC LIGHTING HANDBOOK 
100 informal inn packed 
Pages! Fully explains latest 
in psychedelic lighting 
equipment, techniques. de- 

"s velopments. Covers all facets 
of psychedelic light -Allay 
production including su rubes. 
black lights. projectors. 
crystals. organic slides. mir- 
rors. color organs. polarized 
enter. light boxes. Music - Vision, etc. 8%" x 11" looseleaf paper for 3 ring binder. 

Stock No. 9100EH $3.00 Ppd. 

LONG -WAVE BLACK LIGHT FIXTURE 
Extremely versatile, com- 
pactly designed, long wave 
3200 -4000 angstroms) black 
light (ultraviolet) fixture - 
aliminates harmful shorter 
wave ultraviolet rays. T'se to 
identify minerals. fungi, 
haeteria -check for surface 
flaws, oil and gas leakage- 
perfect for displays with flu- 
orescent paper, paints. chalk, 

crayons, truce powder. Incl. adjustable aluminum reflector. 
push -pull switch. connecting plug. Mount vert., horiz., 
or on corner. 10" L., 11/2" \\'. Ill" II. 
Stock No. 70,364EH $12.50 Ppd. 
No. 60,124EH ... REPLACEMENT BULB -$4.50 Ppd. 

A COOL ADVENTURE . . . WITH LIGHT! - .....................__. The almost hypnotic spell of 
over changing firelight has 
been captured in a cool - 
light display box! With the 
liquid motions of a rising 
and cascading fountain blow- 
ing In the wind, psychedelic 
colors appear, intermingle 
and vanish to rise again in 
new patterns and drift away. 
This soothing light show 
housed in a handsome 111 /2" 

square by 7" deep, walnut finished bonito light box is an effective addition to any roots-your living room, bedroom, 
roe -room, doctor's once. Especially effective among a wall 
picture group. Modern as totnorrow- available today! 
Stock No. 71,I80EH . LUMIA LIGHT BOX .$29.95 Ppd. 
TUNE IN AND TURN ON YOUR OWN 

Psychedelic Light Show 
Take one bookshelf sized 
conservative looking oiled 
walnut finished light box- 
with its built -in kicker, an 
iodic, controlled 3- channel 
color organ. Activate by at- 
taching to I11 -fl or stereo 
speaker. ]'lug in and switch 

- i on! Music fills the room and 
the prismatic screen (caps into pulsating life. Patterns 
are wild and wonderful. or soft and soothing- responding 
directly on time and intensity to music. Perfect home en- 
tertainment, little theater or combos. House current. 
Stock No. 60.I26EH (18 "Wx12 "Hx9"D) $49.95 Ppd. 
NEW! PROJECTION KALEIDOSCOPE 

A love -cost unit with easily 
interchanged 0" diao. liquid 
wheel. Projects variety of 
color patterns which de not 
repeat. Specially designed 
wheel. 3" projection lens and 
Edmund Visual Special Ef- 
fects Projector make tt all 
possible. Easily operated. 
Large screen image at short 
projection distance perfect 
for photo backgrounds. light 

shows. parties, dances, etc. Front or rear projection. Inc!: 
1 RPM 115V Motor. motor bracket, instructions. 
Stock No. 71,121EH $94.50 Ppd. MULTI -COLORED GLASS WHEEL 
Stock No. 71.122EH (9" diam.) $15.00 Ppd. 
NEW $99.50 HELIUM -NEON LASER! 

Completely assembled, in- 
stant- starting w;three Bonet 
power output of comparable 
models. Steady, ripple -free 
light of moderate (safe) 
power. Excellent collima- 
tion. Particularly useful 
for studies, experiments in 
holography. interferometry, 
diffraction, optical align- 
ment. Simple and safe to 

use -lust plug in, switch on. The 91/2 lb. unit reaches 75% 
Power in 2 secs.; full power. typically 0.5 milliwatt r(0.3 mW minimum) in 3 mins. Beast divergence only 2 milli - 
radians (far ahead of competition); beam only 2 ems at 
90 feet. 
Stock No. 79,004EH $89.50 Ppd. 

3- CHANNEL COLOR ORGAN BARGAIN! 
Create tremendous variety of 
unusual & beautiful lighting 
effects with this low -cosi 
top -quality 1500 -Watt unit 
(500 W. per Mussel). Com- 
pare with others selling fcr 
twice the price. Has pilot 
light. plus individual sensi 
tivity controls and (Panto I 

Indicator lights. Can opera it 
ten 150 W. "spots" or Soo 
Christmas lights. I-ses rev. 
house current -attaches to audio source w /t1CA -U'pe phone 
Plug. 5' +" x e-) x 21/2 ". 21/2 Ihs. Thermal setting plants case, 0 -ft. cord. Including complete instructions. Stock No. 7I.223EH $34.95 Ppd. 

AMAZING "TRICK" PHOTOGRAPHY KIT 
Now any amateur can pro- 
duce all kinds of weird, wild, 
way -out Photo effects. No 
special knowledge or equip- 
ment required. T'nique kit 
enables you In turn friends 
into monsters. show house with water to 2nd floor. make 
psychedelic slides, kaleldo- 
tropic photos. impressionis- 
tic photo -art unlimited 
possibilities. Incct nuctions 
reveal the secrets . . . includes all accessories needed. 
Stock No. 71,229EH $10.50 Ppd. 

ROTATING MULTI- COLORED LIGHT 
Dazzling colors stream end- 
lessly from constantly rota- 
ting Tight. Facetted, trans- 
parent globe has louvered 
drum inside with red. green. 
blue & yellow stars. Bulb 
heat rotates drum which pro- 
jects flickering star points 
on walls, ceilings. etc. while 
individual globe facets pre- 
sent constantly changing ar- 
ray of brilliant colors. 9s +" star-approx. 1T' high on bell -shaped base. Surprisingly 
light. Easily placed on table. TV, fireplace, or Xmas tree too. 
Stock No. 71.000EH $6.00 Ppd. 
SPECIAL VISUAL EFFECTS PROJECTOR SET 
Fantastic variety. Incredibly 
beautiful. Create floating. 
exploding, fiery bursts of 
color like "Symphony of 
Spheres", "Chromatic Star- 
bursts", "Crystal Star- 
burst". Features 35mm 500 
W. fan cooled projector. - 
produces big image at short 
distance Accepts twv 0" Ei ayd 
diam. wheels (Dry Kaleido- Jf a 
scope & lfexldoscope), 2 cylindrical accessories (6" Col- ored Cloud & 5" Bexidoscope w /six internal mirrored walls). Complete instructions. 
Stock No. 71,212EH $79.50 Ppd. 

FIND BURIED METAL TREASURE! 
Detect individual coins. 
rings as deep as 12 "; bag' 
of coitus. tools to 3'; metal 
chests. safes to 6 feet! Best 
fully transistorized, induc- 
tion- balance loop detector au 
moderate price. ltttggetl. 
lightweight (3% lbs.) bat- 
tery powered. Perfect for 
treasure, hunters, collectors. 
explorers, beachcombers. Has 
visual and audible indica- 
tors. adjustable soil conductivity knob, on -off switch con- 
trol. "lfumisealed" solid state circuitry. 32" overall, adj. ll" diam. loop. Includes 9 Volt (150 hr.) hatters. 
Stook No. 80,119EH $147.511 Ppd. 

STEREO MICROSCOPE -Greats: Buy! 
American made. Iliglt pow- 
ered. Direct measurement 
l's to 3" working distance -- 
wide 3- dimensional field. 2 

sets of objectives on rotating 
turret. Standard pair of wide 
field 111X Kellner Eyepieces 
give 23 power and 411 power 
clear, sharp. erect image. 
Interpupilliary distance ad- 
justable. 10 -day free trial. 
Stock No. 85,056EH $99.50 FOB 

MAIL COUPON FOR GIANT FREE CATALOG 
148 PAGES- 1000's OF BARGAINS 
Completely new edition. New items, cate- 
gories, illustrations. Dozens of electrical 
and electromagnetic parts, accessories. 
Enormous selection of Astronomical Tele- 
scopes, Microscopes, Binoculars, Magnifiers, 
Magnets, Lenses, Prisms. Many war surplus 
items: for hobbyists. experimenters ,. work- 
shop. factory. Mail coupon for catalog "EII" 
EDMUND SCIENTIFIC CO. 
300 EDSCORP BUILDING 
BARRINGTON, N.J. 08007 

NAMF 

ADDRESS 

CITY - 

STATE ZIP 
ORDER BY STOCK NUMBER SEND CHECK OR MONEY ORDER MONEY -BACK GUARANTEE 

EDMUND SCIENTIFIC CO 
300 EDSCORP BUILDING 
BARRINGTON, NEW JERSEY 08007 
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MXX -1 Transistor 
RF Mixer $3.50 
A single tuned circuit 
intended for signal 
conversion in the 3 to 
170 MHz range. Har- 
monics of the OX 
oscillator are used for 
injection in the 60 to 
170 MHz range. 

Lo Kit 3 to 20 MHz 

Hi Kit 20 to 170 MHz 

(Specify when ordering) 

SAX -1 Transistor 
RF Amplifier $3.50 
A small signal amplifier 
to drive MXX -1 mixer. 
Single tuned input and 
link output. 

Lo Kit 3 to 20 MHz 

Hi Kit 20 to 170 MHz 

(Specify when ordering) 

PAX -1 Transistor RF 
Power Amplifier $3.75 
A single tuned output 
amplifier designed to 
follow the OX oscilla- 
tor. Outputs up to 200 
mw depending on the 
frequency and voltage. 
Amplifier can be am- 
plitude modulated. 
Frequency, 3,000 to 
30,000 KHz. 

BAX -1 Broadband 
Amplifier $3.75 
General purpose unit 
which may be used as 
a tuned or untuned 
amplifier in RF and 
audio applications 20 
Hz to 150 MHz. Pro- 
vides 6 to 30 db gain. 
Ideal for SWL, Experi- 
menter or Amateur. 

For The Experimenter! 
International EX Crystal & EX Kits 
OSCILLATOR / RF MIXER / RF AMPLIFIER / POWER AMPLIFIER 

Type EX Crystal 
Available from 3,000 to 60,000 KHz. Sup- 
plied only in HC 6/U holder. Calibration is 
±.02% when operated in 
International OX circuit or its 
equivalent. (Specify frequency) $395 

Write for complete 
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OX Oscillator 
Crystal controlled transistor type. Lo Kit 
3,000 to 19,999 KHz 
Hi Kit 20,000 to 60,000 KHz $295 (Specify when ordering) 

catalog. _ --___ 

INTERNATIONAL 

CRYSTAL MFG. CO., INC. 
10 NO. LEE OKLA. CITY, OKLA. 73102 

Circle 140 on reader service card 
Circle 141 on reader service card . 
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"These capacitors practically sell 
themselves, like in a supermarket!" 

,.. .. III Says Alexander Wellington, 
owner of Sylvan-Wellington, Inc., 
New York C ty, in speaking about 
The Re Place, Cornell -Dubilier's 
new capacitor replacement cen- 
ter. "I ami amazed at the in- 
crease in turnover, and the ease 
of sellirg." 

A pioneer in electronic servic- 
ing, Mr. Wellington was also one 

of the first of those alert distr butors who have in- 
stalled The Re -Place in thei stores. 

The Re- Place is both.a showcase and a self -service 

store within a store, all in a compact 5' x 2' area. It 
organizes capacitor inventory amd makes it easy fcr 
customers to select and to buy from a complete stocK 
of twist -prong aluminum electrolytics, tubular elec- 
trolytics, miniature electrolytics., ceramic discs and 
mica capacitors. 

You can provide instant service to your customers 
with The Re -Place -and profitably increase your turn- 
over, too. Call your CDE Represen°ative today. Or 
write for full information about The Re- Place." 

C D É CORNELL- t DUBILIER 
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When you don't have time to 
take it back to the bench... 

take this book to the home. 

Volume 3 

Field-Service Guide 
for RCA Color -TV Receivers 
1969 -1970 
CTC -22 through CTC - 40 

EFT -7D 

V 

Tells all, shows all, for in- the -home 
circuit adjustments on latest RCA color TV's 

Here's Volume 3 of the renowned Field 
Service Guide -the most complete TV serv- 
ice reference of its kind! Add this new edi- 
tion to Volumes 1 and 2 and you're ready 
for every RCA color TV dating back to 1955. 
Seven sections in easy -to- understand form, 
schematics, plus waveforms and illustrated 
adjustment procedures: 

General Field Service Adjustments. 
Step -by -step procedures and illustra- 

' tions for adjusting purity, black -and- 
white setup, static and dynamic con- 
vergence, and AFPC. 

RCA Receiving Tubes for Color TV. 
Lists all the type numbers used in 

.RCA color receivers. 

3 
Chassis Section. Specific procedures 
for adjustment of each chassis series, 

' top- and -rear views, tube removal di- 
rections, etc. 

4. 
5. 

Parts List. Includes major components 
and their replacement part numbers. 

ONLY 

$1.90* 
'Optional Price 

See your RCA Tube Distributor for details 
on how you can get this valuable Guide. 

Tuner Section. Schematics, transistor RCA Electronic Components Harrison, N.J. 
and electrical control parts lists. 

6 
Remote Tuner Section. Schematics of 
transmitters and receivers in tuners 

' used in Chassis Series CTC -22 to 
CTC -40. 

Index. Cross- references for all receiv- 

7 ers by model numbers, set names and 
. chassis numbers. RCR 
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