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PTS ELECTRONICS

Precision Tuner Service

LET US TAKE CARE OF YOUR TUNER PROBLEMS...

PTS will repair any tuner—no matter how old or new. Fastest Service—8 hour—in and out the same day. Overnight transit to
one of our strategically located plants. Best Quality—you and your customers are satisfied.
PTS uses only ORIGINAL PARTS! No homemade or make-do, inferior merchandise (this is why we charge for major parts!).
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You get your tuner back in ORIGINAL EQUIPMENT condition.

PTS is recommended by more TV Manufacturers than any other tuner company and is overhauling more tuners than all other

tuner services combined.
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VHF, UHF $10.95
Uv.COMBO 17.95
IF-SUBCHASSIS 12.50

Major parts and shipping
charged at cost. (Dealer net!)
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PTS ELECTRONICS, INC.

HOME OFFICE
ALABAMA

ARIZONA ...
CALIFORNIA CENTRAL
CALIFORNIA NORTH
CALIFORNIJA SOUTH ..
COLORADO

FLORIDA NORTH ..... .
FLORIDA CENTRAL .
FLORIDA SOUTH ..
INDIANA CENTRAL
INDIANA

KANSAS .

LOUISIANA
MARYLAND

MASSACHUSETTS EAST ...

MASSACHUSETTS WEST
MICHIGAN .
MINNESOTA

MISSOURL .

NEW JERSEY

NEW YORK

NORTH CAROLINA .
OHIO SOUTH

OHIO CENTRAL

OHIO NORTH
OKLAHOMA

OREGON
PENNSYLVANIA WEST .
PENNSYLVANIA EAST
TENNESSEE .
TEXAS SOUTH ...
TEXAS NORTH ..
VIRGINIA . .
WASHINGTON
WISCONSIN

gowmsans BLOOMINGTON,
.....BIRMINGHAM, ALABAMA 35222 .

SACRAMENTO. CA. NO. 95841
'SAN DIEGO, CA. SO. 92105 .
" ARVADA, COLORADO 80001 .

JACKSONVILLE, FLA. NO. 32216'.

.TAMPA, FLA. 33690 ..
...MiAMI, FLA. SO. 33168 ’
INDIANAPOLIS, IND. 46202 ..
.BLOOMINGTON, IND. 47401

____KANSAS CITY, KANSAS 66106 .

.METAIRIE, LA. 70003

.SILVER SPRINGS, MD. 20919 .
.SOMERVILLE, MASS. 02144 .
SPRINGFIELD, MASS, 01103
.DETROIT, MICH. 48235 ...
.MINNEAPOLIS, MINN. 55408
ST. LOUIS, MO. 63130

_E. PATERSON, N. JERSEY 07407 ..
BUFFALO, NEW YORK 14212

CHARLOTTE, N. CAR. 28205
.CINCINNATI, OHIO 45215
COLUMBUS, OHIO 43227 ...
.PARMA, OHIO 44134
...OKLAHOMA CITY, OK. 73106
..PORTLAND., OREGON 97213
.PITTSBURGH. PA. 15202
.UPPER DARBY. PA. 19082
MEMPHIS, TENN. 38118 .
HOUSTON, TEXAS 77032 .
LONGVIEW, TEXAS 75601
NORFOLK, VA. 23504 ...
SEATTLE, WASH. 98108
..MILWAUKEE, WIS. 53215

We offer you finer, faste

Precision:
Tuner Service

INDIANA 47401 .

...812-824-9331
...205-323-2657
...602-279-8718
213-266-3728
916-482-6220
....714-280-7070
...303-423-7080
..904-389-9952
.813-839-5521
...305-685-9811
.317-631-1551
...812-824-9331
...913-831-1222
.....504-885-2349
..301-565-0025
617-666-4770
......413-734-2737
...313-862-1783
...612-824-2333
....314-428-1299
...201-791-6380
...716-891-4935
..704-332-8007
513-821-2298
614-237-3820
216-845-4480
...405-947-2013
.503-282.9636
..412-761-7648
215-352-6609
...901-365-1918
.713-644-6793
...214-753-4334
804-625-2030
206-623-2320
..414-643-8800

1 YEAR
GUARANTEE

......5233 8. HIGHWAY 37
...524 32ND ST. SO. ...
2412 W. INDIAN SCHOOL
.4184 PACIFIC WAY
4611 AUBURN BLVD.
.5111 UNIVERSITY AVE. .
4958 ALLISON ST. ...
...1918 BLANDING BLVD
.2703 S. MACDILL ...
...12934 N.W. 7TH AVE.
28 E. 14TH ST.
5233 S. HIGHWAY 37
3116 MERRIAM LANE ..
.2914 WYTCHWOOD DR
8880 BROOKVILLE RD.
.52 HOLLAND ST. ... .
.191 CHESTNUT ST. ...
13709 W. 8 MILE RD. ..
815 W. LAKE ST. .
.8B456 PAGE BLVD. ...
...158 MARKET ST. ...
993 SYCAMORE ST. .
...724 SEIGLE AVE. .............
180 VINE ST. . ..
...4003 E. LIVINGSTON AVE. .
5682 STATE RD.
3007 N. MAY |
....5220 NE SANDY BLVD.
257 RIVERVIEW AVE. W.
.1742-44 STATE RD.
.3614 LAMAR AVE.
4324-26 TELEPHONE AVE.
.MOPAC RD. .....
..3118 E. PRINCESS ANNE RD
....432 YALE AVE. .
.3509 w. NATIONAL

ELECTRONICS, INC....

... Number ONE and still trying harder!
(Not a Franchise Company)

Circle 1 on reader service card




Lowest Price in the World!

InJanuary of 1975, MITS stunned the computer world with
the announcement of the Altair 8800 Computer that sells for
$439 in kit form.

Today MITS is announcing the Altair 680.

The Altair 680, built around the revolutionary new 6800
microprocessor chip, is the lowest priced complete computer on

the market. It is now being offered at the special,
low price of $345!

The Altair 680 comes with power
supply, front panel control board,
and CPU board inclosed in an
11" wide x 11" deep x4 11/16" case.
In addition to the 6800 processor,
the CPU board contains the following:

1. 1024 words of memory (RAM
2102 type 1024 x 1-bit chips).

2. Built-in Interface that can
be configured for
RS232 or 20 mA
Teletype loop
or 60 mA
Teletype.

3. Provisions for
1024 words of
ROM or PROM.

The Altair 680 can be
programmed from the front
panel switches or it can be
connected to a computer terminal (RS232) or a Teletype such as
an ASR-33 or surplus five-level Baudott Teletype (under $100).
The Altair 680 can be utilized for many home, commercial or
industrial applications or it can be used as a development system
for Altair 680 CPU boards. With a cycle time of 4 microseconds,
16-bit addressing, and the capability of directly addressing
65,000 words of memory and a virtually unlimited number of
1/0 devices, the Altair 680is a very versatile computer!

Altair 680 Software

Software for the Altair 680includes a monitor on PROM,
assembler, debug, and editor. This software will be
available to Altair 680 owners at a nominal cost.

Future software development will be influenced by
customer demand. MITS will sponsor lucrative software
contests to encourage the rapid growth of the Altair 680
software library. Programs in this library will be made
available to all Altair 680 owners at the cost of
printing and mailing.

o

Altair Users Group

All Altair 680 purchasers will receive a free one year
membership to the Altair Users Group. This group is the largest
of its kind in the world and includes thousands of Altair 8800and
680 users.

Members of the Altair Users Group are kept abreast of Altair
developments through the monthly publication, Computer
Notes.

LTS ALTAIR B80

Altair 680 Documentation

The Altair 680kit comes with complete documentation
including assembly manual, assembly hints manual, operation
manual, and theory manual. Assembled units come with
operation and theory manuals. Turnkey model and CPU boards
also include documentation.

NOTE: A complete set of Altair 680 manuals in
a 3-ring Altair binder is now available for $14.50
(regularly $25). Offer expires January 30, 1976.

Delivery

Personal checks take 2-3 weeks to
process while money
orders and credit card
purchases can be
processed in 1-3 days.
Delivery should be
30-60 days but this
can vary according to
order backlog. All
orders are handled
on a first come, first
served basis.

Altair 680 Prices

Altair 680 complete computer kit. ......... $345
Altair 680 assembled andtested...................... $420
Altair 680T tumkey model (complete Altair 680 except

front panel control board) KitOnly.................. $280

Altair 680 CPU board (including pc board, 6800 micro-
processor chip, 1024 word memory, 3 way interface
and all remaining components except power supply) . .$195

Altair 680 CPU board assembled and tested. ... ........ $275
Option IC socket kit (contains 40 IC sockets. CPU,

memory and PROM sockets come with 680 kit)....... $ 29
Option cooling fan (required when expanding 680

intermally). .. ... ... i $ 22
Option cooling faninstalled. .. ...................... $ 26

PROM kit (256 x 8-bit ultraviolet, erasable 1702 devices) $ 25

Connectors (Two sets of 25-pin connectors. Required
when interfacing 680 to external devices)............ $ 22

Prces. delivery and specifications subject to change.

MITS

"Creative Electronics”
MITS/6328 Linn N.E., Albuquerque, NM 87108 505/262-1951

MAIL THIS COUPON TODAY!
O Enclosed is check for $ X
O BankAmericard # 0O or Master Charge #
0O Altair 680 O Kit [0 Assembled [ Altair 680T [ Altair 680CPU
[ Socket Kit [ Fan 0O PROM kit [J Documentation Special
[ Please send literature
NAME
ADDRESS.

CITY. STATE & ZIP.
MITS/6328 Linn N.E., Albuquerque, NM 87108 505/262-1951
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Put
“Dvna-Mike”
in vour talkpower

Noise Limiter and Noise Blanker to cut CB/PA switch lets
down on your own and others’ ignition you use audio output
noise and interference to drive a PA horn

Modulation Light shows

Extra-large illuminated meter you're modulating
to maximum

Transmit Light
shows you're
on the air

| = |

DYNAMIKE ~ VOLUME

souncu

Big illuminated

“Dyna-Mike" Squelch channel selector
Gain Control threshold
for maximum adjusts to
modulation to below 1 uV

cut through noise

Delta Tune helps you tune
in off-frequency signals

[ )
RF Gain cuts back strong

Full audio output you can signals when the skip is in
hear even over road noise

MAXIMIUM LEGAL
POWER PLUS... é

Positive or negative ground opera-
tion, plug<in microphone, output for 0 b ra 29

extensicn speaker and the quality
that CO3RA is famous for! Send for
more Jetails or see your dealer.

PRODUCT OF DYNASCAN CORPORATION ° 1801 W. Belle Plaine  Chicago, lll. 60613

Circle 3 on reader service card



Radio-Electronics.

THE MAGAZINE FOR NEW IDEAS IN ELECTRONICS
Electronics publishers since 1908
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33

52

61

68

Get Started In CB Servicing
The equipment and training you need, and a look at one
manufacturer’s school. by Larry Steckler

CB Equipment Roundup
A look at the latest transceivers and their features.
by Herb Friedman

CB Antennas
How to choose the one that's best for your rig.
by Robert F. Scott

REACT—What's It All About?
See how this emergency organization works and how you
can become a member. by Fred Shunaman

Future Of CB
New rules, new frequencies, new equipment, new direc-
tions. by Herb Friedman

BUILD ONE 29
OF THESE

46

Pocket Computer Terminal
Use any phone, anywhere, as a computer terminal when
you own this pocket-size device. by Charles Edwards

Portable Music Synthesizer
Part 11l: Final construction details complete this project.
by John Simonton

GENERAL 4

Looking Ahead
Sneak preview of tomorrow’s news.
by David Lachenbruch

ELECTRONICS
STEREO 40
AUDIO
HI-FI
42
49

R-E Lab Tests Marantz CD400B
A 4-channel adapter gets a complete going over.
by Len Feldman

R-E Lab Tests Luxman L-100
Test report for a great receiver. by Len Feldman

Turntable Drive Systems
They’re much more complicated than you think.
by Len Feldman

TELEVISION 44

All About Probes
How to use them effectively for all kinds of electronic
service. by Charles Gilmore

58 RCA’s Digital Remote Control
It's used with a color TV that has no controls on the set.
by Marvin Wilson

63 Service Clinic

64 Reader Questions
R-E’s Service Editor solves reader problems.

DEPARTMENTS 108 Advertising Index 80 New Literature
12 Advertising Offices 76 New Products
14 Letters 89 Next Month
6 New & Timely 111 Reader Service Card

ON THE COVER
This phone booth is a com-
puter terminal . . . as is any
other phone booth when
you're equipped with that
little pocket-sized gadget.
Want to own your own?
Buildit. Turn to page 29 now.

CB IS SWEEPING the country. Discover
what's happening and the equipment that
makes it happen. . see page 33

TURNTABLE DRIVE SYSTEMS have gone
electronic. Find out what makes those plat-

ters go round. . see page 49

Radio-Electronics, Published monthly by Gerns-
back Publications, Inc., 200 Park Avenue South,
New York, NY 10003. Phone: 212-777-6400. Sec-
ond-class postage paid at New York, NY and
additional mailing offices. One-year subscription
rate: U.S.A., U.S. possessions and Canada, $8.75.
Pan-American countries, $10.25. Other countries,
$10.75. Single copies 75¢c. @ 1975 by Gernsback
Bugl)i\cations, Inc. All rights reserved. Printed in

Subscription Service: Mall all subscription orders,
changes, correspondence and Postmaster Notices
of undelivered copies (Form 3579) to Radio-
EleggoniCs Subscription Service, Boulder, CO

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

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

—— e E—
Pay-TV via bird
== _____|

Pay cable TV distributed by
satellite is now a reality. The
first see-for-fee program
transmitted by satellite direct
to cable systems was the
Ali-Frazier championship fight
from Manila September 30.
The first systems to receive
satellite programming via
Western Union’s Westar do-
mestic satellite were in Vero
Beach, FL, and Jackson,
MS. The bout was transmit-
ted from Manila to California
via the Intelsat satellite, car-
ried to New York by AT&T mi-
crowave, then to an earth sta-
tion in Valley Forge, PA,
where it was sent up to
Westar. The image, which tra-
veled about 92,500 miles, was
of excellent quality. Regular
transmissions of movies and
other pay-TV fare by domestic
satellite to cable systems has
now begun, and new earth sta-
tions are being installed at
many CATV systems.

e——=—_———————1
No total recall
|

When a television-set model
is ‘“recalled” under govern-
ment X-ray laws for inspection
or modification, how many
sets actually are located and
inspected? A study by the
Bureau of Radiological Health
of the largest television recall
to date showed that the per-
centage is shockingly low.

Under the federal X-radia-
tion law, retailers who sell
color sets or other products
that potentially can emit radi-
ation are required to keep files
of names and addresses of
purchasers or to turn the
names of buyers over to the
distributor or manufacturer so
that owners may be located if
necessary. The BRH took a
look at the 1974 recall of 308,-
000 Panasonic sets to see how
well the system is working—
and decided it isn’t.

Panasonic followed the gov-
ernment rules for locating
these sets to ask their owners
to bring them in for modifica-

tion to eliminate the possibil-
ity of radiation above permis-
sible limits. Some 68,000 sets
were still unsold and re-
mained in the hands of distrib-
utors and dealers. That left
240,000 to be located in con-
sumer homes. From its own
records and those kept by
dealers and distributors, Pan-
asonic was able to locate only
half of these. Each of these
120,000 identified set owners
was sent a letter telling him
modifications would be made
without charge. Only 80,000
sets were brought in for modi-
fication. The end result: Fewer
than half of the sets were
modified, including only one-
third of those which were in
consumers’ homes.

BRH and Panasonic are still
trying to find more names of
set buyers, and BRH is notify-
ing dealers that failure to keep
records of sales or forward
them to the manufacturer is a
violation of the law. No really
dangerous radiation was in-
volved in the sets—the func-
tion of the radiation law is to
hold X-rays down to the abso-
lute minimum—but the failure
to locate so many of the re-
ceivers is prompting govern-
ment safety officials to try to
develop more certain ways to
trace set owners.

- ==
For watch-watchers
=]

Remember when you didn’t
think you could afford an elec-
tronic calculator? Well, elec-
tronic digital watches are go-
ing to bite the dust, price-wise,
in the same way, as a result
of ferocious competition and
new technology, according to
a study by the market re-
search firm of Frost & Sulli-
van. The study forecasts that
the average retail price of an
electronic watch will dip to
$39 before 1976 is over and to
$20 in 1977. By 1980, it is pre-
dicted that electronics will
represent 26% of the total
watch and clock market, ris-
ing to 50% by the mid-1980s.
Some 78,000,000 digital
watches will be sold in 1980
at nearly $3 billion. The study

| says that while light-emitting
diode displays currently out-
number liquid crystals by 12
to 1, new work in LCDs and
photochromic displays could
well reverse the trend toward
illuminated displays. The re-
port sees integrated injection
logic (I2L) incorporating both
timing and driving functions
into same chip, reducing
power requirements and re-
sulting in increased speed.

————————a
CBvs. TV

The television business is
in a slump, while there is more
demand for Citizens-band ra-
dio equipment than industry
can supply. So why not use
idle TV factories to make CB
gear? That idea occurred to
the E. F. Johnson Co., prob-
ably the biggest manufacturer
of CB equipment. After talking
with several television manu-

Magnavox to produce 100,000
mobile CB units at the Morris-
town, TN, plant which nor-
mally turns out Magnavox
television and stereo compo-
nents. Production will be su-
pervised by Johnson officials
and the sets will be sold un-
der Johnson's ‘‘Messenger”
brandname.

e ee—
Videodisc score
i ____]

The two leading videodisc
systems—The RCA capaci-
tance and the Philips/MCA
optical system—both are pro-
ceeding on schedule toward
late-1976 introductions, ac-
cording to their proponents.
RCA is understood to have a
number of hand-made proto-
types installed in consumer
homes, along with a selection
of video records, to evaluate
public response.

Officials of Philips and MCA
say they're on target in their
work toward complete inter-
changeability of optical discs
—both flexible and rigid—so
that any optical player will be
able to read any optical disc.
One of the biggest break-

facturers, it made a deal with |

throughs is the development
of production facilities in the
Netherlands to manufacture
lasers at a cost of $10 to $15
each, in large quantities, with
a second source in the United
States (Spectra/Physics Co.).
Neither Philips (whose players
will be made and sold in the
U.S. by its affiliate Magnavox)
nor RCA anticipates that a
large quantity of players will
be sold in 1976, and both see
the market gradually develop-
ing throughout 1977 and 1978
before the disc player can be
called a mass-market item.

Five Japanese manufactur-
ers have taken out patent li-
censes for the RCA system,
but this doesn't mean they're
committed to produce it. Un-
der its licensing terms, RCA
doesn’'t require any royalty
payments until the player is
actually on sale. So, in effect,
taking out a license is just a
good way to get a free look-
see at the schematics.

je————— - -
FCC's game plan
E——————————_____|

The FCC is crying foul at
some of those coin-operated
video games which have be-
come so popular lately. It
seems some of them are cre-
ating serious radio interfer-
ence problems. In one city,
these arcade games are re-
ported to have blacked out
most police radio communica-
tions. The Commission is ex-
pected to isolate the radiating
units and order them modified
to eliminate interference.

Just as coin-op games are
proliferating, so are home
video game TV attachments—
but these don't cause interfer-
ence problems because they
must be approved under the
FCC's radiation rules before
they can be put on the market.
The first such game was Mag-
navox's Odyssey, which has
been followed by five other
brands, some using color and
sophisticated on-screen scor-
ing, some selling for as little
as $65.

by DAVID LACHENBRUCH
CONTRIBUTING EDITOR




TUNER SERVICE CORPORATION

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

* A UHF Tuner with VHF OR UHF ANY TYPE ... .. (US A ONLY) § 9.95
70 channels which are UHF/VHF COMBINATION ... ... (US.A ONLY) $15.00
cosT
detented and indicated MAJOR PARTS AND SHIPPING CHARGED AT

e Fast, efficient service at our conveniently located

just like VHF channels. Service Centers.

¢ All tuners are ultrasonically cleaned, repaired,

PY A VHF Hi Gain realigned, and ar ted.

Solid State Tuner. \EPLACE
o UNIVERSAL REPLACEMENT TUNER $12.95 (US.A ONLY)
AC Powered 2 * This price buys you a complete new tuner built spe-
cifically by Sarkes Tarzian Inc. for this purpose.
o 90 Day warranty' * All shafts have a maximum length of 10%2'" which

can be cut to 12",

Demonstrate the RY//:Xy 0001 ¥ to » Specify heater type parallel and series 450 mA or 600 mA.

your customers and show improved @TOM&D
reception with their TV sets.

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

e Send in your original tuner for comparison purposes

You may place your order through

any of the Centers listed below. to any of the centers listed below.
F NOW AVAILABLE—TUNER SERVICE PARTS CATALOG
LA OF ALL SARKES TARZIAN VHF AND UHF TUNERS, INCLUDING EXPLODED
S VIEW DRAWINGS. OVER 200 PAGES. ORDER YOUR COPY TODAY.
H SEND $2.50 WITH ORDER TO BLOOMINGTON HEAD OFFICE.

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

ARIZONA TUCSON, ARIZONA 85713 1528 S. 6th Ave Tel. 602-791-9243

CALIFORNIA y 'NORTH HOLLYWOOD, CALIF. 91601 10654 Magnolia Boulevard Tel. 213-769-2720
BURLINGAME, CALIF. 94010 1324 Marsten Road Tel. 415-347-5728
MODESTO, CALIF. 95351 123 Phoenix Avenue Tel. 209-521-8051

FLORIDA TAMPA, FLORIDA 33606 1505 Cypress Street Tel. 813-253-0324
FT. LAUDERDALE, FLORIDA 33315 1045 W. 23rd Street, Bay 16 Tel. 305-524-0914

GEORGIA . ATLANTA, GEORGIA 30310 646 Evans Street, S.W. Tel. 404-758-2232

ILLINOIS CHAMPAIGN, ILLINOIS 61820 405 East University Street Tel. 217-356-6400
SKOKIE, ILLINOIS 60076 5110 West Brown Street Tel. 312-675-0230

INDIANA e .. INDIANAPOLIS, INDIANA 46024 112 west St. Clair Street Tel. 317-632-3493

KENTUCKY . LOUISVILLE, KENTUCKY 40205 2244 Taylorsville Road Tel. 502-452-1191

LOUISIANA ... SHREVEPORT, LOUISIANA 71104 3025 Highland Avenue . Tel. 318-221-3027

MARYLAND BALTIMORE, MARYLAND 21215 5505 Reisterstown Rd., Box 2624 Tel. 301-358-1186

MASSACHUSETTS SPRINGFIELD, MASSACHUSETTS 01108 405 'Dickinson Street Tel. 413-788-8206

MISSOURI 'ST. LOUIS, MISSOURI 63132 10530 Page Avenue Tel. 314-429-0633

NEVADA LAS VEGAS, NEVADA 89102 1412 Western Avenue No. 1 Tel. 702-384-4235

NEW JERSEY . TRENTON, NEW JERSEY 08638 901 North Olden Avenue Tel. 609-393-0999
JERSEY CITY, NEW JERSEY 07307 547-49 Tonnele Ave., Hwy. 1 & 9 Tel. 201-792-3730

NORTH CAROLINA GREENSBORO, NORTH CAROLINA 27405 2914 East Markel Street Tel. 919-273-6276

OHIO _ CINCINNATI, OHIO 45216 7450 Vine Street Tel. 513-821-5080
CLEVELAND, OHIO 44109 4525 Pearl Roac Tel. 216-741-2314

OREGON PORTLAND, OREGON 9720 1732 N.W. 25th Avenue Tel. 503-222-3059

PENNSYLVANIA PITTSBURGH, PENNSYLVANIA 15209 50312 Grant Avenue Tel. 412-821-4004

TENNESSEE MEMPHIS, TENNESSEE 38111 3158 Barron Avenue Tel. 901-458-2355

TEXAS DALLAS, TEXAS 75218 11540 Garland Road Tel. 214-327-8413

VIRGINIA NORFOLK. VIRGINIA 23513 3295 Santos Street Tel. 804-855-2518

CANADA ST. LAURENT, QUEBEC: CALGARY, ALBERTA

WATCH US IF YOU WANT TO BRANCH OUT INTO THE TV TUNER REPAIR BUSINESS,
GRCOW WRITE TO THE BLOOMINGTON HEADQUARTERS ABOUT A FRANCHISE.

Circle 4 on reader service card
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Power-line radiation may alter
ionospheric reflecting layers

Radio-frequency  oscillations  from
high-power electric transmission lines
may have a controlling effect on the
radiation belts around the planet, be-
lieves Dr. Robert Helliwell of Stanford
University. The effect of this power-line
action may be to cause the belts to
dump some of their electrons into the
upper atmosphere, altering the layers
that make long-distance radio transmis-
sion possible.

This discovery, he believes, might
open the way to ground-based manipu-
lation of the radio-reflecting layers of
the atmosphere to improve long-dis-
tance communication.

Dr. Helliwell has been studying the
low-frequency emissions, called whis-
tlers, for some 20 years. The study is
conducted with the assistance of two
13-mile-long antennas, one in Antarc-
tica and one in Quebec. The Antarctica
antenna is used to produce synthetic
whistlers—low-frequency radio waves—
that are channeled to Quebec between
the earth and the bottom of the iono-
sphere. Indications are, says Dr. Helli-
well, that a high harmonic of the 60-Hz
frequency of a Quebec power station,
radiated by power lines between it and
a large aluminum plant, is close to the
frequency of the natural radiation. This
produces resonance effect then in-
creases the amplitude of the emissions
fantastically to a point where electrons
are knocked loose and drop into the
upper atmosphere.

Are safety brakes dangerous?

A new Federal regulation, Motor Ve-
hicle Safety Standard 121, requires
electronic anti-lock brakes for new
heavy tractor-trailer trucks. These are
supposed to make it possible to use
heavier and more powerful brakes than
can be used otherwise. Without anti-
lock devices, powerful brakes would
simply lock the wheels of the vehicle
in quick stops and send it out of con-
trol. Heavy-duty brakes with anti-lock
systems can cut stopping distances al-
most in half, system supporters con-
tend, while preventing skids and jack-
knifing.

The new brakes use mini-computers
that compare the wheel speed with the
ground speed. When the speed of the
tire drops a pre-determined amount be-
low that of the ground below it—indi-
cating that the wheel is slipping—the
brake releases, then is immediately re-
applied, with quick releases and reap-
plications continuing until the vehicle
stops. This tends to counteract any
tendency to skid while increasing the

efficiency of braking.

Many drivers are reacting to the sup-
posed improvement with no enthusi-
asm, some referring to trucks so
equipped as ‘‘death traps.” Whether the
objections are due to unfamiliarity with
the action of the equipment (plus bugs
in some of the units), normal resistance
to change or inherent weaknesses in the
anti-locking device is not clear. Brake
manufacturers are understandably en-
thusiastic, as are some fleet owners.
Drivers are almost totally pessimistic
or downright hostile, one company’s
employees even threatening to strike if
the brake problem is not resolved by
winter.

The situation is further aggravated in
some cases because new tractors with
anti-locking devices are being used
with old trailers without them. Thus the
trucks can stop faster than the trailers,
increasing instead of reducing the dan-
ger of jackknifing.

The National Highway Traffic Safety
Administration is now carrying on tests
with one of the trucks of the company
whose drivers most strongly opposed
the new brakes, and insists that the sys-
tem will reduce the number and sever-
ity of accidents. The Teamsters Union,
whose members have to drive the

trucks, also favors the new standard.
“The safety benefits of 121 far outweigh
the problems we have had so far. If
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there are bugs, they will be ironed out,”
says R. V. Durham, the union's Health
and Safety director.

The practical Dutch may solve
the problem of city transport

The city of Amsterdam is choked with
a surplus of cars on narrow streets not
designed for them, often alongside
deep canals where handling water traf-
fic prevents building guard rails. A
solution of the traffic problem now
under experiment may well result in
barring cars from her streets altogether.
The small electric two-seat cars of the
Witkar system, now being introduced in
a testing program, seem to be work-
ing well and may in time entirely re-
place the larger gas-powered type on
the city’s streets.

The system was developed by one
Luud Schimmelpennink, who in 1965
proposed that the city council buy 20,-
000 bicycles, paint them white and
leave them all over the city for anyone
to use. The white bicycle idea worked
for a time, but was abandoned as the
city withdrew financial support.

Citizens pay 25 guilders (about $5)
for membership in the Witkar system.
A further 25 guilders buys a one-year
credit card that also serves as an “ig-
nition key” for the cars. The cars are
parked in stations where their batteries

(Continued on page 12)

| THREE WITKARS await passengers in a typical charging station.




Talk about

Microwave Tube Replacements

and whose name comes up first?
Amperex.

What gave Amperex
such leadership in Microwaves?
Radar Magnetrons and Klystrons,
Microwave Oven Magnetrons,
UHEF Kilystrons, Industrial Magnetrons,
Silicon Rectifier Stacks, TR Tubes,
I

Pulse Modulator Tetrodes, t

Thyratrons and SCR’s, 3

Gunn Oscillators,
Silicon g Detector Diodes.

For complete information on

Amperex Replacement Tubes

and Components for

- Microwave Ovens &
Commercial Radar Equipment

+ Radio & TV Broadcast

Equoment Amperex
+ Industrial Power

Supplies & Oscilla(ors TOMORROW 'S THINKING IN TODAY'S PRODUCTS
- RF Communications Transmitters A NORTH AMERICAN PHILIPS COMPANY

» Scientific Instruments...

contact Bob Norris. Distributor Sales Operation.

Amperex Electronic Corporation. Hicksville. New York 11802
Telephone: 516-931 6210
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Four different

schools give you
this 25" hobby-

DIAGONAL

kit TV...

Only NRI
you this 25"

gives

DIAGONAL

designed-for-
learning Color TV...

No other home training
school gives you both an ex-
clusive solid state color TV
and an SQ® Quadra-

phonic Receiver complete
with four speakers . . . all in
one course. You get both for
less than the tuition cost of
TV or Audio alone from the
next leading school. And
only NRI's Master Course in
Color TV/Audio servicing
lets you train on equipment
designed specifically for train-

ing with exclusive “power-on”

features.
NRI doesn’t give you hobby

kits or commercial sub-assem-

blies. We invested the time
and money to design equip-
ment with learning in mind.

® Trademark of CBS, Inc.

It's the only way you can (1)
get the feel of typical com-
mercial circuitry, (2) learn

bench techniques while build-

ing complete units from the
“ground”” up, (3) perform
over 35 “in-set’’ exper-
iments during con-
struction, and (4)

end up with a 25"
diagonal solid-state
color TV with console
cabinet and a 4-chan-
nel quadraphonic
Audio Center.

NRI passes the
savings on to you

NRI can save you money
because our engineering
eliminates the cost of buying
from an outside source. We
pay no salesman’s commis-
sion. Students are enrolled
by mail only. The savings are
passed on to you in the form
of low tuition fees, extras like
the TV's console cabinet and
the four speaker Quad Sys-
tem; a 5’ triggered sweep

oscilloscope, CMOS digital
frequency counter, and an
integrated circuit color TV pat-
tern generator. Where NRI
supplies a professional color

pattern generator, most

other schools use a TV
set with a built in align-

ment generator of no use for
servicing other sets. Only NRI
designs, engineers, and sup-
plies training kits specifically for
learning and professional use.
You can pay hundreds of dol-
lars more for a similar course
and not get a nickel’s worth
more in training and equipment.




More know-how per dollar

That’s what it all boils down
to, the quality of training you
get for the money you spend.
In our 62-year history, more
than a million students have
come to NRI and we’re fully
approved for career study
under the G.I. Bill. We must
be teaching something right.

Some of those “right” things
are bite-size lessons to ease
understanding and speed
learning . . . personal grading
of all tests, with comments
or explanations where needed
. . a full-time staff of engi-
neer /instructors to heip if
you need it . . . plenty of kits
and experiments to
give you hands-on
training . . . and fully
professional

...plus complete
Quadraphonic
Audio Center!

programs oriented to full
or part-time career needs.

Widest Choice of Courses
with CB, Digital
Computer,and
other career
opportunities

NRI offers not one, but five
excellent TV/Audio servicing
courses sc you can tailor
your training to your budget.

Or you can study other
opportunity fields like Digital
Computer Electronics, Citi-
zens Band Radio, Commu-
nications,
Aircraft or
Marine Elec:
tronics,
Mobile Ra-
dio, and
more. Send
for our free cata-
log and see for yourself
that no one gives you
more training and equip-
ment for your dollar. There’s
no obligation, and no sales-
man will call.

If card is missing, write to:

NRI SCHOOLS
McGraw-Hill Continuing

4 Education Center
g_‘ " 3939 Wisconsin Avenue,
,}' . Washington, D.C. 20016
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are kept charged. A member inserts his
card in a slot to “unlock” the car. He
then drives to the station nearest his
destination, parks and re-inserts his
card to terminate the trip. During the
time he is using the car, a charge of
one cent per minute has been auto-
matically recorded against his credit
card.

It has been found that the average
trip is between one and three miles. The
present experimental setup consists of
five stations and 35 cars, and trip dis-
tances may increase as the system
spreads out over a larger area. (Expan-
sion to 15 stations and 105 cars is
under way.)

City planners from several countries
have journeyed to Holland to see and
evaluate the system and its possibili-
ties. Meanwhile spokesmen for the city
traffic department suggest that Amster-
dam may become the world’s first city
to ban all forms of individua! transporta-
tion other than the congestion-reducing
and non-polluting electric cars—and, of
course, bicycles!

TV manufacturer warns about
possible line cord damage

Admiral's Home Entertainment Divi-
sion reports that the line cord on about
500 of its color TV sets distributed since
1973 may have been damaged during
manufacturing,
the conductor. Some of the damaged
sets are believed to be in the hands of
consumers.

A program to make repairs on sets in
the hands of consumers, dealers and
distributors is now under way. Any re-
pairs necessary to correct the cords will
be made at Admiral’'s expense.

Admiral states that it has heard of no
incidents resulting from this problem,
though under certain conditions it might
be possible for a user to receive a
shock from the line cord.

NESDA convention issues awards
to individuals and firms

Larry Steckler, Editor of Radio-Elec-
tronics magazine, and during the past
year chairman of the International So-
ciety of Certified Electronics Techni-
cians (ISCET), was named Man of the
Year by the National Electronic Service
Dealers Association at its 1975 conven-
tion, held in Winston-Salem, NC.

The award, was '"in appreciation for
personal efforts and leadership to
achieve the goals of NESDA and to
further the interests of the nation’s inde-
pendent service dealers and techni-
cians.” Radio-Electronics magazine re-
ceived a citation for “its support of the

to permit exposure of|

service industry yearbook and NESDA
convention activities and for the support
shown in its editor’s involvement in ser-
vice association activities as a member
of the NESDA Executive Council and as
chairman of ISCET during 1974-75.”

Outstanding among the many other
awards made at the Annual Convention
was the Technician of the Year Award,
made to Atahusian E. Emadi, CET, of
Morefield Communications Co., Camp
Hill, PA. He received a total score of
96 out of a possible 100 in the NESDA
Tech of the Year grading system, which
includes “proficiency in profession, in-
dustry involvement and community in-
volvement.” Coming from Uganda,
Africa, in 1972, Mr. Atahusian overcame
drastic changes in language, life style
and employment to become well known
in central Pennsylvania for his technical
ability and for his efforts to improve the
standards of technicians through edu-
cation and the CET program. Mr. Ata-
husian received an engraved gold
watch with his award. A silver watch,
furnished by Gernsback Publications,
was presented to the runner-up, Clar-
ence Saatkamp of Milwaukee.

Other awards included plaques and
certificates to outstanding associations,
individuals, association publications,
manufacturers and parts and product
distributors.

DATA PROCESSING

GENERAL PURPOSE DATA PROCESSOR,
held here by RCA technician Fred Schneider,
is one of two that form the heart of a precise
attitude control system that can guide a
booster into orbit or supply spacecraft posi-
tion information. The processor, using the

latest semiconductor technology, weighs
less than 8 pounds and uses only 5 watts ot
power.
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The world's largest catalog
of electronic kits
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FREE
v i ity offer on

v : ot toatn Compony back cover

 Laboratory BEreadboard ¢ Oscilloscopes * Frequency Counters

* Digital Multimeters « Amateur Radio Gear « Color TV's

* Hi-Fi Components * Radio Control Electronics

* Automotive, Fishing, Marine & Aircraft Accessories —over 400 kits in all!

Every Heathkit product comes with a B S S D
fully-illustrated, step-by-step assembly manual HEATH

that tells you everything you need to know Send to: Heath Company, Dept. 20-13
to make kitbuilding fun and easy. Thousands STl (V1331 eI Benton Harbor, Michigan 49022

of people have discovered the satisfaction — l Yes, please rush my FREE Heatnkit Catalog! l

and savings — of handcrafting a fine piece of
electronic equipment. You can build it better l Neme_ e

..let us show you how. b
Send for a free copy of the Heathkit lAddfeSS - - - — — g
Catalog today! ' ; -
Heath Company, Dept. 20-13 l Cly SEito 2R e l -

Benton Harbor, Michigan 49022 1 rrrrrrr S
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Weller
CONTROLLED OUTPUT
SOLOERING STATION

Model WTCP-L. Your choice of 600,
700, or 800° F with simple change of
heat-sensing tip. Exclusive closed-loop
circuit. Over 50 tip options, of shape,
reach, and temp. Triple-plating prevents
oxidation and “freezing,’ assures quick

inter-changeability. Easy-to-hold, pencil-

gripironwith non-burnable cord. Power
unitfeatures 24-volt output for operator
safety, rapid heat recovery, ON/OFF
switch, and indicator light. Non-sinking
iron-holder. Integral tip-cleaning
sponge/receptacle. UL-listed, OSHA
compliant. Also low-temperature Model
WTCP-2.

All features you need at the most
attractive price. See your local distribu-
tor or request tech info.

Weller-Xcelite
Electronics Division
3 | The Cooper Group

cooptr | P. O. BOX 728,

*OUSTHES | ApEY, NORTH CAROLINA 27502
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QUESTION ON AUDIO POWER

| am writing to you concerning your
article entitled ‘“Radio-Electronics Tests
Kenwood KR-5400" (August 1975 issue).
While | found the article interesting, |
object to the term "RMS power” that was
used in the article. | claim that the term
“RMS power" or (RMS watts) is a mis-
leading term used by some vendors to
misrepresent audio amplifier power capa-
bility to the technically unsophisticated
consumer. Also some technical people
use that term without defining it.

It is interesting to note that speakers
are rated in terms of average power.
What is the relationship between “RMS
power” and average power (where av-
erage power is defined as the product
of RMS voltage X RMS current X power
factor, RMS current squared X resist-
ance or RMS voltage squared divided by
resistance)? To this day | have not seen
“RMS power” defined in print. 1 am not
aware of any instrument that responds to
and indicates “RMS power.”” A conven-
tional wattmeter (dynamometer type such
as a Weston wattmeter) responds to and
indicates average power. | must assume
that “RMS power"” is a parameter that
is not measured directly but is arrived
at by the use of some other measured
parameter and some mathematical ma-
nipulation with some convenient fudge
factor. According to the Federal Trade
Commission, power output must be
stated in terms of average power instead
of “RMS power.”

| am looking forward to your response
to my comments.

STANLEY WALTER
Electronic Engineer
Simmonds Precision,
Instrument Systems Division
Vergennes, VT.

REPLY ON AUDIO POWER

| fully agree with you that the term
“RMS power"” is an unfortunately mis-
used one. Nevertheless, the audio in-
dustry, through vyears of usage, can
clearly define this tetm. It is simply the
square of the RMS voltage (which is a
legitimate term) read at the output of
an amplifier, divided by the load resist-
ance into which current from that ampli-
fier is flowing. Average continuous
power would be a better term, but the
buying public has come to accept and
expect a reference to ‘“RMS power’ and
it is for that reason that we continue to
use this term in our product test reports.

As for the FTC rule, | beg to dis-
agree with you. | refer to a letter re-
ceived from Mr. Aldhizer on August 1,
1974. In the letter, Mr. Aldhizer states
specifically that “the designation mini-
mum RMS may be used to indicate the
rated minimum sine wave continuous
average power output.”

This is not the first contradiction the
industry has encountered from the FTC.
| am, in fact, hard at work now still trying
to convince that Agency that precondi-
tioning at ¥s of rated power is an un-
realistic requirement for amplifiers de-
signed to operate in the class “B’” mode.
This arbitrarily conceived requirement is
causing no end of grief to top manufac-
turers who cannot meet the requirement
without de-rating the power output capa-
bility of their amplifiers or spending
extra money for additional heat-sinking
and/or blower fans.

Perhaps the FTC does not understand
the true meaning of ‘“RMS” either, but
for the moment they are permitting its
use. Also, if you will refer to the adver-
tising copy of the most respected audio
manufacturers in the world (who neither
mathematically manipulate nor use ‘‘con-
venient fudge factors,” you will find that
the term RMS power is in very popular
use. We are guided by industry practice,
not purely by semantics.

It everyone understands RMS power
to mean ‘‘average continuous sine-wave
power” than that is what it means.
When and if the industry drops this
term, so will we. In the meanwhile, we
feel our readers are better served by
seeing terms which they can compare
with advertised specifications.
LEONARD FELDMAN
Contributing High-Fidelity Editor

IDEAL BURGLAR ALARM

Regarding the request of Mr. David
Blum, appearing in the August issue of
Radio-Electronics, wherein he lists fea-
tures of an alarm system as being the
ideal burglar alarm system.

Let’s be a little more up-to-date in our
desires and have a system without under-
rug pressure-pads, time-delay for en-
trance and exit doors, exposed reed-
switches and magnets, window tapes,
special alarm switches adjacent to en-
trance doors.

A more realistic “ideal burglar alarm
system” for a residence should provide:
1. Concealed perimeter wiring for indi-
vidual zones of windows, doors, under-
floor entrances and roof entrances, de-
tached garage or other structures, all
coordinated into a dual-timed system.

2. A secreted control panel providing
separate zonal on-off circuit continuity
test with appropriately colored LED’s in-
dicating the zone alarm.

3. System should be powered with ade-
quately rated Ni-Cads with automatic
charging from the AC line.

4. Remotely located electromechanical
controls providing:

(a). Internal alarm adjustable to 90

seconds.

(b). Very loud external alarm adjust-

(continued on page 16)
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Realistic has what's really new
and 4000 places to find it.
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Reading time 48 secontls:

Noteveryone has four C-notes to lay out for hobby or business equipment. But on
the other hand, the new Realistic Navaho TRC-57 actually costs no more than a
basic 35mm SLR camera. And for 399.95* you get an AM/SSB base/mobile
transceiver with everything you'd expect — plus a Iot you wouldn’t. ¥ Digital
phase-locked synthesizer and crystal lattice filter for unusual selectivity.
+ Automatic modulation gain control for full power always, whether you talk loud
or soft. # ANL and blanker for chopping out noise. 4 LED-indicator
AM/USB/LSB mode lights. # Separate SWR and S/RF power meters that turn red
on transmit. 4+ Precise LED-readout clock switchable for 12 or 24-hour time. And
of course it's FCC Type Accepted and UL listed. The new Navaho. You get
something more by accepting nothing less!
RADIO SHACK

‘ R CATALOG

164 PAGES e OVER 2000 ITEMS

Get your copy today at our
nearest store or dealer.

*Retail price may vary at individual stores and dealers.

NEW 1976
SOLD ONLY WHERE YOU SEE THIS SIGN:

Radio Ihael'i

Or write: 643
Radio Shack A TANDY CORPORATION COMPANY
P.O. Box 1052 o
} (Please Print) Fort Worth, Texas 76101 ﬂ ‘ Just'Say >
! Name Apt. # P | “Charge It" S
Pee— ﬂ at participating stores D
' —
| City State ze IO 5
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KEY BOARD il R ~ic. PINS
able to 15 minutes. s e - B —Wawo
(c). Automatic reset attempt at com- (a]ne Bl o ?"_5; = —+—& enD
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(d). Sound operated controls ener- m’s C0.-3AF < ¢ I o 4 == - ® ai
gized only on complete shut-down. 22 [} - 5 FE 14— NC | G a2
5. Use of double-cylinder one-inch throw 210 L ; N e | s |
dead-bolt locking mechanisms on per- == 1 27 = hat
sonnel entrance doors and: = : {28 [rof &) 42
(a). Immediate door-forced alarm. asl J|22 e Ic3 IR | [ & e
(b). Provisions for exit or entry with- ATy {3 7t 1) 46
out deenergizing the zonal system. arid] 132 UART & 2 A7
6. Complete control with only one key. Wne VTR [ e ae0's | e
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UART MODIFICATION g LaDg e “— i
| wanted to use my TV Typewriter as S - e Sd %,"f‘ TELOER
a computer terminal, so | modified ) T R26 RZ1 ) 15,840~
Roger L. Smith’'s UART board (“Add " Ay oy
This UART To Your TV Typewriter,'(’ R-E, wie - b RN Bt
February 1975) as an 1/0 interface A @ wao.on [2N2222 oz ~2n3%06
(schematic enclosed). = St @ 12v
The transmitter output, receiver input \ TR . 825 4@ -izv
and clock divider are identical to Mr. . §m R S o
Smith’s circuit. The transmitter input is ot 40 ke %"50"
connected directly to the keyboard, with *'””P !
M

the transmit load pulse coming from

the keyboard keypressed-output through
monostable |C8-a. The receiver output
is wired to the TVT input bus, pins 2-8.
The data received pulse drives TVT key-
pressed input through an inverter. Master
reset and receive register disconnect
come from TVT clear, pin 24. TVT up-

date, pin 51, drives the data received re-
set through an inverter.

! used Western Digital's TR 1602
UART which is directly TTL compatible,
thus eliminating the pullup and pulldown
resistors. To save designing a new PC
board, ! used the one specified in the

article, wiring jumpers as required. |
used the same part reference numbers
that Mr. Smith did wherever possible
which accounts for some of the odd num-
bers on my schematic.
RAYMOND CRANDELL

Oakdale, CA. R-E
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The new Triple-
Threat renewer.

RCA’s unique WT-333B is 3 ways
better than conventional picture
tube tester/renewers.

it puts 3 proven methods of cathode-emission
renewal at your finger tips: High current Pulses.
Steady Direct Current Flow. Elevated Heater Voit-
age.

It helps solve your picture tube problems in 3 easy
steps: Determines if tube is actually the source of set
trouble and isolates fault by testing under simulated
picture conditions. Repairs shorts, cleans blocked
grid apertures, welds cathodes, renews cathode
emission — where possible. Tests quality level of
repairs.

The WT-333B also compares all three guns of color
tubes simultaneously with exclusive Simul-Test 3-
meter system. You get quantitative, meaningful and
instant indication of tube condition and renewal.

You can buy the new WT-333B with PIX-FIX at any
one of the more than 1,000 RCA Distributors
worldwide. Or for further information, contact RCA
Distributor and Special Products Division, Bldg.
206-2, Cherry Hill Offices, Camden, N.J. 08101
(Phone 609-779-5715).
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Solder less.
Designh more.

Whether youre

) a full-time engineer
or spare-time
hobbyist. there are
only so many hours
a day you can
spend designing
and building
circuits. Sowhy
not make the most
of your time?

Design circuits literally as
tfast as you can think. instead of
starting your next project with a
soldering iron, save time by
starting with our Design Mate™ 1
Inacompact (7%%"W x 63%"D x
3%"H) case with a convenient
sloping top. it offers solderless
breadboarding at its best: 790
terminals; a continuously-adjust-
able regulated 5-15 VDC 600 mA
supply; and a DC voltmeter to
monitor the internal supply or

The soldering iron.
As a design tool.
it's obsolete.

test your operating circuit.

With Design Mate 1. hooking
up (or changing) a circuit is as
simple as pushing leads into
holes on the breadboard. Rugged
5-point contacts insure reliable,
low-resistance connections
between resistors. capacitors,
transistors...evenIC'sin TO-5
or DIP packages. And short
lengths of solid #22 AWG wire
make interconnections easy
wherever you need them

At $49 95" complete, it's not
only atime-saver. it's a money-
saver, too.

Larger capacity? Smaller
capacity? Have it your way.
Whatever your
breadboarding
needs,

Proto-Board 103.
2250 solderless
terminals save
you time on every
circuit you design.

we can fill them. For

larger capacity. save time with

our Proto-Board* series—660 to

3060 terminal points. with or

without built-in regulated power

supplies. For smaller applica-
tions, use 1 or more
of our handy QT
Sockets and Bus

’ Strips. locking

them together for
infinite expand-
ability. as you need
it. Starting at $2.00.
Other ways to
e inoe  Savetimeand
Proto-Clip " series. money. Proto-
Boards. QT Sockets and Bus
Strips are just the beginning of
the many ways we can help make
your life more enjoyable: how
about a foolproof, shortproof
way to test DIPIC's—evenin
operating circuits—for just
$4 507 A full-featured, preci-
sion function generator for
$64.95*? A professional R/C

Test DIP s with
power on and
hands off —even
on the most

bridge for $49.95*? A way to

instantly see and monitor logic levels in an

Circle 10 on reader service card

operating |C. without expensive scopes or
elaborate procedures. And more. to save you
time. money and
aggravation
Time is money:
Start saving it. Ask
your CSC dealer
to show you how to solder
less. design more and take the
drudgery out of your electronic life.
Or send for our free catalog and dealer list
*Manufacturer's recommended retail

ﬁ\?l

Design Mate 2:

Precision R/C
bridge. just $49.95¢

CONTINENTAL SPECIALTIES CORPORATION

New Haven, CT 06509 ¢ 203-624-3103 TWX: 710-465-1227
West Coast office: Box 7809, San Francisco. CA
94119 ©415-421-8872 TWX 910-372-7992
Canada: Len Finkler Ltd., Ontario

‘¢ 1975 Continental Speciaities Corp

versatile function | -
generator. only $64.95:
Design Mate 3:
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How to start making it
early in life.

(A TRUESTORY)

Since he got out of the Navy, John Muirhead of
Gales Ferry, Conn., has provided well for his famly.

Two cars. A new Eousc going up alongside a
wooded lake. Even a handsome Great Dane named
Sherman. But John has bigger ambitions.

“I want my own air-conditioning business doing
installations and repairs. For homes, office buildings.
restaurants, small factories, motels.

“That’s no dream. With the training I've gotten
from ICS, I know I candot.

“In fact, my ICS training helped me get the first
jobIever applied for. I won out over two other guys.
even though I had no experience.

“Naturally, I was nervous at first. So I took my
lesson diagrams with me on the job. And I found 1
could lick any problem.

“Pretty soon, they asked me to head up the air-
conditioning department. 1 also picked up some busi-
ness of my own on the side. That's what’s helping to

These degree programs are not mere stepping-
stones to higher education nor are they intended for
transfer toward more advanced degrees. They are
practical, career-oriented programs isigned to help
you reach your objectives without further academic
training.

If you already have some college education, you
may be able to receive advanced standing toward
your degree. Withadegree fromICS, you'll be able to
apply with pride for jois that call for career training.

FREE DEMONSTRATION LESSON

No one can promise success, but if you wunt
more —more money, more security, more day-to-day
satisfaction and more future —our free Career Book-
let and free Demonstration Lesson can help you get
started in the right direction.

Remember. it's your life. You nught as well make
the most of it. ©1975 Intext, Inc. C

pay for the new house” o — 5
John Muirhead is one of our outstanding grad- | FOR A FREE CAREER BOOKLET & DEMO LESSON. :
uates. He's hard working. He’s in a growing field. | CHECK BELOW. |
And he has gOOd training. | O Electrician O Automotive Mechanics ]
Of course, we can’t promise you'll be as success- | D Engineering O Business Management '
Canr . | O Accounting O Civil Engincering |
fulas John —no school can guarantee jobs foritsgrad- | Drafring O Interior g«mﬁng |
uates. But ICS can give you the first-rate training you | O Elecrronics Technician O Construction Electrician |
need—especially 1f you're interested in one of the | RS Saitionde iy s O Appliance Service & Repair |
. & 3 . . | O Surveying & Mapping O Income Tax |
growing careers where ICS concentrates its training. | O Diesel Mechanic O Motel/Restaurant Mge. |
| O Air Conditioning & O Mechanical Engineering !
AN IDEAL WAY TO LEARN 1 Refrigeration O High School ' I
| |
As an ICS student, you study at home, on your | - fg:‘g = D:‘G&EE W]STPJOUT GhOlN(?“TO E?LLEGIE I
. . A R | he enter for Degree Studies is authorized by the Pennsylvania |
) SCthdllle.dYOU R rll]o R trgvdmg to and i Departmentof Education tooffercareer programs athome leadingto |
from class. And you never have to muss a pﬂ)'ChCCk- I Associatein SgccmlmdliusmcssandAssocmcmSpecnhzmchchnoI- |
But you’rc never alone. If vou ever want to talk | ogy degrees. For information, check the field of your choice below. |
to an instructor, you can call ICS from anywhere in : Business Prograns: Engincering Technologics: :
. Ax o, ;i : e 0 Accounting g Civil O Electrical
the continental OUmtgd States, using our toll-free : O Business Monagement O Mechamil O Chemical :
Dial-a-Question® service. | |
Since 1890, millions of men and women around | Name A |
the world have turned to ICS for carcer training. | I
More than 70 of America’s largest 100 corpora- : Address :
tions (including Gulf Oil, Bethlehem Steel, 3M, | ciy i
Westinghouse, and International Paper) use ICS train- : . :
ing for their own employees. | e iy |
And the ICS Center for Degree Studies is au- | phone I
thorized by the Pennsylvania Department of Educa- : XAB12M :
tion to grant the Associate in Specialized Business | Ins |
degree in Accounting and Business Management, | INTERNATIONAL CORRESPONDENCE SCHOOLS |
and the Associate in Specialized Technology degree | SCRANTON.PA.WSE .

in Civil, Mechanical, Electrical, and Chemical En-
gineering Technologies.

VETERANS: TAKEN FOR CAREER PURPOSES. ICS PROGRAMS QUALIFY FOR VA BENEFITS

CANADIAN RESIDENTS USE SCRANTON, PA ADDRESS FOR SERVICE FROM ICS CANADIAN. LTD

IN HAWAII- 93] UNIVERSITY AVE.. HONOLULU, HAWAII 96814

Soan, a new howe built on @ wooded lake site will give John and Cheryl Muirhead
lots of room for their growing family. (Photo: Frank Cowan)
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BENCH
PERFORMANCE
IN YOUR
POCKET

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

m Simplified operation with 2
matrix slide switches.

m Crystal controlled chroma
and timing oscillators.

® RF adjustable Channels 2-4.

® Powered by 2 standard 9v
batteries.

Plus our unique 2-year warranty.

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

$11500
HICKOK

the value innovator

INSTRUMENTATION & CONTROLS DIVISION
THE HICKOK ELECTRICAL INSTRUMENT CO.
10514 Dupont Avenue « Cieveland, Ohio 44108
{216) 541-8060 + TwX: 810-421-8286
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Getting Started in
CB Servicing

CB operators demand the availability of
quick and reliable service. What part will you
play inthe overall sales-and-service picture?

by LARRY STECKLER
EDITOR
CB IS BOOMING AND AS SALES INCREASE,
the need for qualified repair agencies
will also increase. You can get ready
to handle the service end of the CB ex-
plosion now. And it is not difficult.

How do you get into CB and 2-way
radio servicing? What equipment do
you need; what training do your people
need, and where can they get it? De-
ciding to do it is easy. Doing it is some-
thing else again.

If you're starting from scratch and
want to do CB radio work only, you
can get by with under $1,500 worth of
new equipment: an inexpensive scope,
a $500 frequency generator, a $50
multimeter, a dummy load, and a few
other odds and ends are all you need
for CB service. If you're already han-
dling other electronic repairs you may
need only the generator.

When you come to land mobile re-
pair, we're talking an entirely different
ball game. Here if you start from
scratch, you must have a commercial
monitor to start with and that costs
$5,000 to $8,000 alone. As for the rest
of the equipment, it has got to be bet-
ter all the way down the line, so don’t
expect to get into land mobile radio re-
pair for anything under $15,000 worth
of equipment. In both cases you still
need a shop to work out of; tools, parts
and people.

Once you've made the decision to do
servicing or if you're already involved
in servicing, you know you will have a

] \ *w

perpetual problem of getting compe-

tent, trained people to do the work.
There is a shortage of trained service
technicians in almost every field you
can name, but nowhere is the shortage
more critical than in electronics repair.
As a result the specialized area of 2-
way radio is facing an even more se-
vere problem because of its sudden
mushrooming growth.

One manufacturer has come up with
a solution. At the moment it’s available
only to their authorized dealers (and
on a space available basis to others
who would like to participate). The
company is E. F. Johnson and the
school is run near their manufacturing
facilities in Waseca, Minnesota.

I had the pleasure to visit the school
recently. Daryl Thompson, the direc-
tor of the school met me at the airport.
I spent almost a full day there, touring
the school, examining its facilities,
speaking with its students, instructors,
and Daryl.

One of my first questions was why
E. F. Johnson decided to run a school
for servicing 2-way gear in the first
place. The answer was simple, “the
manufacturer must provide trained
people to service his product.” With
that introduction behind us, we went
on to tour the facility and talk a bit
about the various courses offered.

Remember, this is a resident school,
and it offers several different courses
of study. They are outlined elsewhere
in this article. But let’s review a few of

(continued on page 24)



When you install a B-T Booster outside,
yougeta lot of new boosters inside.

The service technician’'s job is a
tough one. Customers are always
grumbling about the high cost of TV
service calls. And they complain
about poor reception—even whenit's
aimost impossible to get a good
signal.

But now and then a TV service
technician wins one. And one of the
products that can make him a winner,
and create customer gcodwill, is a
Blonder-Tongue outdoor booster.

B-T Boosters can produce a dra-
matic improvement in picture quality,
particularly on color and especially
in difficult reception areas. After 25
years of making outdoor boosters,
B-T is number one in sales, and en-
joys the finest reputation for making

products of highest performance and
reliability. B-T Boosters do cost a bit
more than competition, but they per-
form and last longer. And that's what
makes satisfied customers.

The VAULTER, for example, is the
number one outdoor booster today in
the B-T line...and in the entire in-
dustry. This ultra-high performance,
all-channel amplifier offers the ideal
combination of lowest possible noise
figure (4.6dB, VHF; 7.0dB, UHF) and
high gain (15dB). While it can’t make
unusable, snowy pictures perfect, it
can reduce fading, loss of color,
overcome cable loss and reduce
lead-in cable noise. It can even feed
more than one TV set from the same
antenna in fringe reception areas. It

nas separate U/V inputs and a coax
output. Finally, it's specially de-
signed for lightning prone areas.

The B-T line consists of 5 all-chan-
nel models (including the popular
VOYAGER}; 5 VHF models and 4 UHF
boosters (the ABLE-U2bis a favorite).

See your B-T distributor for details.
And see why you can count on
boosters inside, when you install B-T
Boosters outside. Blonder-Tongue
Laboratories, Inc., One Jake Brown
Road, Old Bridge, N.J. 08857.

§)

=6 ONDER-TONGU
ns

-

s
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Can your VOM take this?

’.'- N YeSII-if it,s a

WESTON

That's right! WESTON makes its entire 660 VOM series ""Drop-Proofed”. Dropped
from any height up to five feet, they will still work—and accurately, too. They're
engineered that way. In fact, every one of them comes with a written warranty.

All meters in the WESTON 660 series are 7”H x 5”"W x 2%”D. Weight is less than
2 Ibs. including furnished batteries. Models 660, 661, 662, and 663 have a sensitivity
of 20,000 ohms/volt DC, 5,000 ohms/volt AC. The 660 and 662 are accurate to 2%
DC (1.5% on 50 ua range) and 3% AC. The others, both of which have overload
relays, are accurate to 1% DC, 2% AC.

Model 666, the top of the line, has an accuracy of 2% DC volts, 3% AC volts, 3%
DC current and 4% AC current. Sensitivity: 10 Megohm DC, 10 Megohm (100 pfd)
AC, and a current circuit drop of 100 millivolts. Measurement capability: DC milli-
volts (2 ranges) 0-300, DC volts (7) 0-1000, AC millivolts (2) 0-300, AC volts (7),
0-1000, DC microamps (3) 0-100, AC milliamps (3) 0-30, ohms (7 normal and 7 low
power ranges) with Rx1 to Rx1 Meg, and 9 dB scales —40 to +62.

The single range swilch, jacks, and meter face are recessed flush with the high-
impact type plastic case for protection. The ruggedized meter movement is diode-
protected. Recalibration and fuse replacement can be done externally.

The WESTON “‘Drop-Proofed’ 660 VOM series is easy to use...hard to hurt...
and easy to get, either from your local WESTON distributor, or by mail. Use the
coupon below with your Master Charge,BankAmericard,check or money order. Even
if you have someone else’s voltohmmmeter, you still need a WESTON VOM...in
case you drop the other one.

Please send me the WESTON 660 VOM
“Drop-Proofed’” champ

Name

Addré;s T T - ik S "B

City I "~ State ~ ZipCode
Model 660 661 662 663 666

Price $79.00 $91.00 | $122.50 | $135.00 | $164.00
Quantity () () () () ()
Add $2.00 for handling charge. {New Jersey residenis add 5% sales tax to cost of unit.)

Total amount of purchase $ S

PLEASE CHECK ONE
[0 MASTER CHARGE [0 BANK AMERICARD

L] HEEEE

MONTH YEAR

INTERBANK NO. EXP. DATE

CB SERVICE
(continued from page 22)

the highlights here. First, there’s a one-
wecek course for people who are already
doing 2-way radio repair. It concen-
trates on a familiarization with E. F.
Johnson equipment. Next, there is a
two-week electronics repair course. It’s
intended for the man who is already
doing electronics service work but is
not familiar with 2-way equipment at
all.

Then there is a six weck course for
the beginner. Daryl Thompson says

MR. DARYL F. THOMPSON oversees the
training program for E. F. Johnson Co.

that this E. F. Johnson course will take
a completely untrained individual and
turn him into a competent technician
capable of servicing 2-way radio gear.
The school graduate does have less
knowledge of theory than a two year
vocational school grad, but the man
will be able to work on and repair 2-
way radio equipment under the super-
vision of an FCC licensed technician.

I asked Daryl if the course includes
enough information to permit the stu-
dent to pass the necessary FCC exami-
nations. The answer is no; that the FCC
license was beyond the scope of what
the school was trying to cover. This is
especially true since many of the ques-
tions asked on the FCC examination
cover devices such as motor generators
and vibrator power supplies that would
be rarely seen in today's 2-way radio
business.

The fees charged for the courses
cover room and board for the student
as well as tuition. The dealer must pro-
vide transportation to and from Wa-
seca, plus take care of his normal sal-
ary obligations to his employee.

From my own observation, the
classes are small but intensive and an
awful lot is covered quite effectively in
a very short time.

Like many other manufacturers, E.
F. Johnson also conducts field training
seminars. To enhance these seminars
they have set up a complete video tape
studio so that they can put the school
and seminars on tape. Then the class-

RADIO-ELECTRONICS

N
&>

{J Payment by check (] Payment by money order otter eftective through Mar., 1976. room is conveniently brought to dealers
and their technicians in all parts of the

country.

Signature. m—— - .
- | (continued on page 26)
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BEEN
DISSATISHED
N THE PAST??

ERES A
PRESENT
-RON

THE
FUTURE.

This is our Criterion 2005 Heil Air-Motion
Transtormer Speaker System.

Incredible purity, astonishing clarity and
definition are achieved through the use of the
Heil Air-Motion Transtormer Tweeter. Taste-
fully encased in a simple, uncluttered column,
the 2005's “corona field” Heil Air-Motion
Transformer reveals every important charac-
teristic that the ear has been longing to hear.
The 2005 offers outstanding dispersion to the
highest frequencies, essentially flatresponse
to beyond 22,000 Hz and complete freedom
from fatigue producing distortion. The 2005
has a continuously variable control allowing
infinite high frequency adjustment to balance
with the acoustics of any room. Advanced
engineering, outstanding performance and
uncluttered styling. You'll find them all in the
2005. And you'll find the 2005 in any of our
coast-to-coast electronic shopping centers
and associated stores.

19995

ELECTRONICALLY SPEAKING,
WHO KNOWS BETTER THAN

o

>

Z

Lafayette :
RADIO ELECTRONICS & SHOPPING CENTERS 2

© LAFAYETTE RADIO ELECTRONICS CORPORATION 1975 ﬁ
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II'nd only
to the IlI1.

The new Shure M95ED phono cartridge
combines an ultra-flat 20-20,000 Hz fre-
quency response and extraordinary track-
ability with an utterly affordable price
tag! The same hi-fi engineering team that
perfected the Shure V-15 Type WI car-
tridge spent five yzars developing its
revolutionary new interior pole piece struc-
ture for reducing magnetic losses. Its
trackability is second cnly to the Shure
V-15 Type 11. In fact, it is the new “Num-
ber 2’ cartridge in all respects and sur-
passes units that were considered “state
of the art” only a few years ago. Where a
temporary austerity budget is a consid-
eration, the M95ED can deliver more per-
formance per dollar than anything you've
heard to date.

Shure Brothers Inc.
222 Hartrey Ave., Evanston, IL 60204
In Canada: A. C. Simmonds & Sons Limited

HEREEE

Manufacturers of high fidelity components, mi-
crophones, sound systems and related circuitry.
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CB SERVICE
(continued from page 24)

So if you are considering the ques-
tion of servicing what you sell and do
decide that it’s a good idea, E. F. John-
son offers one possible solution to the
question of getting trained technicians
to do the job for you. They'll also be
happy to give you data on what equip-
ment you need to set up a shop to do
this kind of work.

ST 1
MR. LYNN ANDERSON, instructor, conducts
class tor Basic Technicians.

Field training seminars run by E. F.
Johnson’s Service Training Division, or
as they call it, Technical Education
Center, are held at regional locations to
provide a quick and convenient way to
become familiar with or refresh ones-
self on circuitry alignment procedures
and trouble shooting hints that apply
to E. F. Johnson Radios.

They also allow an exchange of in-
formation between dealers and factory
personnel as well as among dealers
themselves. Many retailers report that
this is quite beneficial particularly
swapping common solutions to prob-
lems. These seminars do not provide an
opportunity to actually work on the
equipment as the resident factory
schools do. However they do provide
interim training in a convenient way.
They are also arranged to allow a par-
ticipant the opportunity to select only
those sessions that he particularly needs
and skip those that he does not.

One item in the school course de-
scription is worth special mention. It
reads: “any company that manufactures
a product that must be serviced cannot
ignore the nccessity of providing edu-
cation for those who must service that
product. On the other side of the coin,
those who service the products owe it
to themselves and their customers to be
as cfficient and effective as possible.
Service training is truly an investment
in human capital that should be ex-
pected to pay a return. The E. F. John-
son company considers this mission of
service to our warranty stations and
customers one of high priority.”

How to register

Advance registration for an E. F.
Johnson class will normally insure you

ADVANCED TECHNICIAN SCHOOL

Designed for one who is familiar with 2-
way radio servicing but wants to learn
the best techniques for servicing Johnson
products. Also a good refresher for a
““Johnson technician.”

Land-Mobile
5 days Tuition—$130.00
Equipment  Fleetcom
covered: Transcom |l
Ultracom
Handhelds
Repeaters
3 days Tuition—$85.00
Equipment  948/949 Repeater
covered: 770/780 Alpha Tone
Panels
Johnson Repeat-A-Guard
Citizens Radio
5 days Tuition—$130.00
Equipment  ‘All E. F. Johnson
covered: manufactured CB radios

—Duo-Scan & Mini-Scan

BASIC TECHNICIAN SCHOOL

Designed for one who knows electronics
but who feels a need for a firmer founda-
tion or who, although previously involved
in electronics, has not been involved in
2-way radio before. In addition to cover-
ing the products, the student will be re-
freshed on the basics of circuitry, prob-
lem analysis and test equipment usage.
In addition, a heavy emphasis is placed
on guided practical experience on the
test bench to establish proper tech-
niques.

Land-Mobile
10 days Tuition—$285.00
{plus one free weekend)
Equipment  Fleetcom
covered: Transcom Il

Ultracom

Handhelds

Citizens Radio

10 days Tuition—$285.00
(plus one free weekend)
Equipment  All E. F. Johnson
covered: manufactured CB radios

—Duo-Scan & Mini-Scan

an opening in the class you plan to send
an employec to. However, experience
shows that the classes do fill quickly, so
don’t delay. Send company name, class
requested and the date and number of
employees you'd like to send, to E. F.
Johnson company, Technical Educa-
tion Center, Waseca, Minnesota 56093.
A complete schedule of next year's
classes are available from the same ad-
dress.

Should you write to the school for in-
formation, please don’t forget to let
them know you read about it in Radio-
Electronics. R-E



THINKING A
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It seems that a great many people
came to the same conclusion that we
did here at SwWTPC. The M6800 is an
outstanding processor and makes a
great computer — “"BUT"” — Not all
computers using the M6800 pro-
cessor are the same. May we suggest
that you consider the following fea-
tures when you make your choice.

IT IS ACOMPLETE
6800 SYSTEM?

You cannot get all of the advan-
tages of the 6800 system with only
the processor chip. Unless the whole
6800 family of chips is used you can-
not possibly get all of the versitility
and superior performance that the
system is capable of providing. If for
instance the design does not use the
MC6820 parallel and the MC6850
serial integrated circuits for interfac-
ing, you lose the programmable inter-
face feature that makes it so easy to
interconnect the computer system
with outside devices such as termi-
nals, printers, disks, etc.

IS THE SOFTWARE
COMPATABLE OR UNIQUE?

If the design does not use the
“"Motorola" Mikbug® ROM, then the
software and programs that will run

on the system are probably unique to

SQUT A

that particular brand of computer.
SwTPC uses the standard Motorola
MCM6830L7 ROM. This provides
automatic loading and an operating
system that is compatable with other
systems using the standard widely
sold Motorola evaluation set. As an
owner of our 6800 computer system,
you are eligible for membership in
the Motorola Users Group. If you
join you have access to a library of
programs that will run on your sys-
tem. Editor and assembler programs
are available directly from SwTPC.

CAN THE SYSTEM BE EXPANDED
AT A REASONABLE COST?

Some of the limited systems be-
ing offered at lower prices can be
expanded only with difficulty. Check
the amount of memory that can be
added and at what cost. How many
additional interfaces can be added, if
any. How much of the above can be
run off of the power supply provided
with the system? The SwTPC 6800
can be expanded up to 16K words of
memory in the standard cabinet and
with the power supply provided. It
may also be expanded up to eight
interface (1/0) boards for external
devices by simply plugging in the
cards. Memory is $125.00 for each
4,096 words of expansion and inter-

S[R?P

face cards are only $35.00 for serial
or parallel types.

Memory expansion will be essen-
tial if you ever intend to use a resi-
dent assembler, or higher level lan-
guages such as APL or BASIC on
your system. Assembler programs
typically require a- minimum of 4,096
words of memory and higher level
languages require even more,

HOW DO YOU ENTER
AND READ DATA?

Let's hope it is by way of a TTY,
or video terminal. No one with a
serious computer application would
consider attempting to enter data
from a switch and status light con-
sole. These may be educational, but
they sure aren’t practical. Calculator
keypads and digital readouts are not
much better. There is no substitute
for a full alphanumeric keyboard and
terminal system display for serious
work.

Mikbug® is a registered trademark of
Motorola Inc.

Suilr 63800

Computer System
with serial interface and 2,048 Words
of memory ............. $450.00

)
)
i ] Enclosed is $450 for my SwTPC Computer Kit (] Send Data
)
7 ]
alaes ' [OorBAC_ — #

M/M/////////////mm. E
! Oormc Ex Date
]
)
)
)
)
1 = — ———
: NAME
i

CcOMPUTER - ] . - __

Ei'u'rl! 6800 SveTem E ADDRESS
]
i CITY STATE ZiP
]
I
! Southwest Technical Products Corp., Box 32040, San Antonio, Texas 78284
! i
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a good dual trace scope

cost less than $500?
It does again.

m 10 MHz Bandwidth—useable to 15 MHz

Model 1471 Dual Trace Oscilloscope
$495

As the B&K-Precision Model 1471 rolls back the
economic calendar, it significantly advances per-
formance capabilities of 10MHz oscilloscopes.
Model 1471 shares many of the performance and
convenience features of our higher priced scopes,
benefiting from Dynascan’s position as a leading
supplier of medium bandpass scopes.

Deflection factor is 0.01V/cm to 20V/cm in 11
ranges. Model 1471 has 18 calibrated sweeps—
1.SEC/cm to .5SEC/cm and sweep to 200n-
SEC/cm with 5x magnification. Regulation main-
tains calibration accuracy from 105 to 130VAC.
Rise time is 35nSEC. Automatic triggering is ob-
tained on waveforms with as little as 1cm deflec-
tion. Dual trace display mode automatically shifts
between CHOP and ALTERNATE as sweep time
is changed, speeding set-up.

Front panel X-Y operation uses matched vertical
amplifiers, preserving fuli calibration accuracy for
both amplitude and phase. The intensity modula-
tion input (Z axis) is compatible with TTL, per-
mitting use in character display systems, and for
time or frequency markers. Bright blue P31 phos-
phor makes any waveform easy to see. Circuit
board with plug connectors permit easy user main-
tenance. BNC connectors. Operates on 117/230-
VAC 50/60Hz.

B Mode automatically shifts between CHOP and
ALTERNATE as you change sweep time

m Bright blue P31 phosphor

m 18 calibrated sweeps —1uSEC/cm to .5SEC/cm

m Sweep to 200nSEC/cm with 5X magnification

m Maintains calibration accuracy over
105-130VAC range

m Front panel X-Y operation using matched
vertical amps

m Input grounding switches

m TV sync separators

m Check most digital logic circuitry including CMOS

m Character display applications using TTL

Z-axis intensity modulation
m BNC connectors
In-Stock Free Trial
Model 1471, or any B&K-Precision oscilloscope,
can be obtained from your local distributor—or

call Dynascan. You'll find the scope you need in
stock today. Write for detailed specifications.

o PRECISION

PRODUCTS OF DYNASCAN
1801 W. Belle Plaine ¢ Chicago, !llinois 60613
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Useitto access a computer
with a sound input, and
with the optional plug-in
memory, it can
automatically dial a 7-digit
telephone number.

Build
This

'y

by CHARLES EDWARDS

THE POCKET DATA TERMINAL IS A HAND-
sized unit that produces all the 16 digits
of the standard Touch-Tone* format. It
generates, with a crystal controlled LSI
integrated circuit, the eight Touch-Tone
frequencies used by the telephone com-
pany. They are used, two frequencies at
a time, to identify which one of 16 but-
tons (four more than on a standard
Touch-Tone telephone) is being pressed.

Its uses as a telephone dialer or control
unit are many—only a few of them can
be described here. With the Auto-Dial
plug-in memory—to be described next
month—it can be used to dial any 7-digit
telephone number automatically in less
than one second, at the touch of a button.
As more computers are adapted to sound

* Trademark of American Telephone
and Telegraph Co.

input, it will become more useful as a
means of computer access. (To operate as
a true data terminal, the computer with
which it is working must be equipped with
a Synthetic Voice Generating Interface.
These are around in only limited numbers
today, so the PDT's main use along that
line is in the future.)

The device does have many other uses
that make it extremely valuable today.
You can use it 10 dial any number (your
telephone answering service for example)
that you call frequently or in a hurry. If
you are working with a computer that has
to be dialed up every time you use the ter-
minal, program the computer’'s number
into the PDT's Auto-Dial memory to save
time and distraction.

Give one to your elderly parents or
grandparents so that in an emergency they
can just hold it to the phone and call you
without dialing, eliminating the possibility

Pocket Dala Terminal

of a wrong number. (Make sure you try
this ahead of time because not all phone
lines are equipped to handle Touchi-Tone
dialing signals.) Older people whose eye-
sight may be poor and manual dexter-
ity low will find it convenient and useful.
Persons subject to heart attacks, strokes.
epileptic seizures, etc., may find a PDT
with the doctor’'s number programmed
into it a life saver. (Tape a dime to the
back of the unit for use in a phone booth.)

A store clerk could keep a Data Termi-
nal handy, programmed with the. number
of the police department, 1o use in case of
a holdup or similar emergency. The bur-
glar alarm in your house or business can
be connected to activate the PDT and call
the police automatically.

Ever without the Pocket Data Termi-
nal’s Auto-Dial option, the unit is handy
to have around as a Touch-Tone genera-
tor. You can use it for a wide variety of
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applications, for instance, as an automatic
and unduplicatable door key. Mount a
small microphone at the point of entry
and decode a series of tones to unlock the
door. With proper decoders, the PDT can
be used to operate a relay for almost any
purpose. An example: to generate control
tones to program a tape to control several
slide projectors. Press I, then press # to
turn on a projector; press 2, then # to turn
on projector 2. Press 1 then press * to turn
off projector 2, etc.

Amateur radio operators will find it use-
ful for controlling mountain-top repeaters.

A series of tones from the keyboard could
be used for repeater entry and for any
function, from turning AC power on and
off to switching antennas.

Besides the more obvious uses and re-
mote control possibilities, an interesting
case came up in the author’s home. The
Touch-Tone telephone quit working; it
would receive calls OK but would not
generate tones to dial out with. It took the
phone company a week to get to the prob-
lem. In the meantime we dialed out with-
out difficulty with the PDT, held to the
handset microphone.

How it works

The Pocket Data Terminal (Fig. 1)
consists of a two-of-eight coded keyboard,
which drives the MOS Touch-Tone gen-
erating chip, ICI.

The output of IC1 goes to an audio am-
plifier, consisting of QI and Q2 (Fig. 2)
which drive a smali speaker. The two-of-
eight code from the keyboard determines
the divider mode of the programmable di-
viders in the tone generator chip. The on-
chip oscillator is crystal controlled, gen-
erating very stable frequencies, accurate
to + ¥2%; well within the specification of
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FIG. 2—POCKET DATA TERMINAL contains five IC’s and three double-sided circuit boards.
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FIG. 1-POCKET DATA TERMINAL uses a MOS Touch-Tone frequency generator IC.

+ 1.5% of most Touch-Tone receivers,
including those used at the telephone com-
pany's main offices.

On the Auto-Dial option (board No.
788, Fig. 2) IC2, a 555 oscilator, is set to

operate as a system clock with its fre-
quency set by selecting RS. The output of
1C2 clocks the input of IC3, a 4-bit binary-
to-binary-coded decimal (BCD) output
counter. The four-line BCD outputs of

All resistors are unless
noted

R1—15 megohms

R2, R3, R4, R6—1,000 ohms

R5—1 megohm, 5%

R6—1,000 ohms

Va watt, 10%

C1—.068 uF monolithic
C2—1 uF, 10 V electrolytic

IC1—TT-1001 Touch-Tone* Frequency
Generator Integrated Circuit available
for $11.00 postpaid within USA from:
Tel-Tek Electronics P. O. Box 562,
Belmont, California 94002. Order Part
TT-1001.

1C2—555 timer

1C3—7493 TTL

1C4—74154 TTL

1C5—78L05 Reguiator

D1, D2, D3, D4, D6—D19~—1N 4148
D5—IN753 6.2 V. Zener diode,
Q1, Q2—-2N3565

XTAL—1.00 MHz Quartz crystal

MiSC—pins, sockets, 9V alkaline battery,
battery connector, speaker, PC boards,
plastic case with keyboard, wire,
solder

*Trademark of American Telephone and
Telegraph Co.

The following parts may be ordered from:

Executive Devices, 740 South Locan Ave-

nue, Fresno, California 93727.

PC-789—Mainframe PC Board. Drilled
epoxy-glass with plated-through holes.
$5.95 postpaid within USA.

PC-788—Auto-Dial PC Board. Drilled
epoxy-glass with plated-through holes.
$5.95 postpaid within USA.

PC-787—Memory PC Board. Drilled
epoxy-glass with plated-through holes.
$5.95 postpaid within USA.

CA-700—Plastic Case for Pocket Data
Terminal, including keyboard buttons
and hardware. $7.95 postpaid within
USA.

PDT-700K—Kit of all parts for basic
Pocket Data Terminal. Includes all
parts, TT-1001, IC, PC Board, speaker,
XTAL, case and keyboard (less bat-
tery). Does not include any parts for
Auto-Dial or Memory options. $39.95
postpaid within USA.

PDT-700--Above basic Pocket Data Ter-
minal assembied and tested (less bat-
tery). $49.94 postpaid within USA.

ADO-700K—Kit of all parts for Auto-Dial
option. Includes all parts, all IC’s, PC
board, smaller speaker, push button
switches, pins and sockets. Does not
include any parts for Memory board
(required, see below). $24.95 postpaid
within USA.

ADO-700—Above Auto-Dial option as-
sembled and tested. $34.95 postpaid
within USA.

MEM-700K—Kit of parts for Memory
board. Includes PC board, pins for in-
terconnection, all diodes. $6.95 post-
paid within USA.

MEM-700—Above Memory board and
programed for any 7-digit number.
$9.95 postpaid within USA.

PDT-1000K—Kit of all parts and PC
boards for basic Pocket Data Terminal
including all parts and PC boards for
Memory options (less battery). $69.96
postpaid within USA.

PDT-1000—Assembled basic Pocket Data
Terminal including assembled Auto-
Dial option and Memory option pre-
programed to any 7-digit number
(specify with order) (less battery).
$89.95 postpaid within USA.

181-423—Heavy duty sewn-edge carrying
case with belt loop. $5.95 postpaid
within USA.

(California residents add sales tax)
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COMPONENT PLACEMENT for the Auto-Dial
circuit board.

IC3 go to the inputs of 1C4, a BCD to one-
of-16 decoder. The outputs of 1C4 go low
one at a time, starting with pin 1, as the
BCD information on the input of IC4 as-
cends in BCD value.

Only every other output of I1C4 is used,
which provides the required interdigit
timing period. This is equal (o the tone-on
time, regardless of the frequency of IC2,
the clock generator. 1C2’s frequency
should be set so each output of 1C4 is low
for a period of a minimum of 40 milli-
seconds and could be typicalily set for 60-
70 ms. At 70 ms, a complete 7-digit tele-
phone number will still be outputed in
less than one second.

Outputs 1, 2, and 3 of IC4 are tied to-
gether to provide a 180 to 240-ms first digit
to make sure that a radio transmitter is up
to full output when using the Pocket Data
Terminal with a two-way radio. If a 40 to
70-ms long first digit is desired, simply cut
the trace from pin 2 to 3 of 1C4.

The outputs of 1C4 are routed through
board No. 3, the Memory plug-in card.
The position of the diodes on the Memory
card determine which of the two-of-eight
inputs to the Touch-Tone generator chip
IC1 will be pulled low in what order. IC1
is available for $11.00 postpaid within
USA from Tel-Tek Electronics. P. O. Box
562, Belmont, California 94002. Order
part No. TT-1001. (Refer to Part Two
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FOIL PATTERNS of double-sided boards. Memory (top), Auto-Dial (center) and mainframe

(above) boards are shown 80% full size.

MEMORY BOARD shown programmed to dial
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MEMORY BOARD shown programmed to dial
890*ABC.

next month for information on program-
ming the Memory card.)

Switch S1 (Auto-Dial) is pressed and
held during auto-dialing and supplies +5
volts to IC2, IC3 and IC4 via ICS, a 9V
to 5V regulator. Switch 82 (volume
boost) is used either during Auto-Dial or
keyboard operation to boost the audio
output level when required.

How to use it

Simply hold the Pocket Data Terminal
up to the telephone or two-way radio mi-
crophone. To start the Auto-Dial, press
the right button on top and hold it down;
then press the left button and hold it down
until the Auto-Dial has finished dialing
(within one second it will have outputed
all seven digits stored in memory). To use
the keyboard for control or data entry
purposes it is only necessary to press each
button as required. Press firmly and listen
to the tones produced as you use the key-
board.

If the data are not being received at the
other end of the phone line, the level be-
ing transmitted may be low; check for
maximum acoustic coupling to the micro-
phone; be sure the nickel-plated eyelet on
the rear of the Pocket Data Terminal is
centered on and is in good contact with
the handset microphone; be sure the unit
is parallel with and flat against the micro-
phone. If more audio level is required be-
cause of a bad or noisy telephone line,
simply hold down the top right button
while using the keyboard. This gives a
boost in audio level output. No on-off
switch is required, because there is no bat-
tery drain when no tones are being gen-
erated. The unit will work with any
Touch-Tone telephone or any dial-type
telephone that is connected on a Touch-
Tone telephone line.

Because of the compactness of the unit
and the fact that the keyboard contacts are
elched into the main frame PC board, and
since making double-sided plated-through
holes is beyond the capabilities of most
home constructors, it is recommended that
the unit be built using only pre-fabricated
PC boards. A set of PC boards, as well as
a complete set of parts, is available from
Executive Devices, 740 South Locan Ave-
nue, Fresno, CA 93727. See the Parts List
for information on ordering complete kits
or parts or assembled units.

Next Month: Detailed construction in-
formation—how to build the plug-in Auto-
Dial option that enables the Pocket Data
Terminal to remember and automatically
dial a 7-digit telephone in less than one
second at the touch of a button.

NO DC VOLTAGE
I can’t get any DC voliage on the
plate of the video amplifier tube in this
Bradford CMAT-89243. Nothing on
the picture tube cathodes either—S.E.

Its probably an open winding in the
“service transformer” that feeds DC to
both the video output plate and the pic-
ture-tube cathodes. Check this. If it is
open, you can get an exact duplicate
from the J.W. Miller Co. Something
like their no. 7600 or no. 7602 ought
to do very well.
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quipment
Roundup

New features and new performance
to meet the increased demand for CB.

PACE Sidetalk 1000B

by HERB FRIEDMAN

GOOD TIMES OR BAD, IF YOU HAVE A PROD-
uct that most everyone wants or needs—
like the proverbial mousetrap—you have a
hot item. Citizens band has proven, in just
the last few months, to be the better
mousetrap the electronics industry needed.
With color TV sales way down and hi-fi
equipment just sitting on shelves waiting
for customers, the CB sales have kept
many a store in business, not to forget a
manufacturer or two. Fact is, some CB
manufacturers are running six months be-
hind in deliveries; in some parts of the
country you go on a waiting list to get a
specific type of mobile antenna, and some
“hot” transceivers are just about unavail-
able if you don't have good relations with
a local distributor.

What brought about the sudden surge
in CB sales is a whole separate story con-
cerning license fees, court decisions, un-
believable stupidity by the EIA regarding
Class-E service, an insane FCC restructur-
ing proposal for Class-D service, and the
realization by many that it was now or
never for them and CB—with or without
a license. All these factors came together
at the same time and when the smoke
cleared, a whole new CB market emerged;
a thundering herd rushing for CB licenses
at the rate of 100,0004 applications a
month.

Equipment

There are so many people buying CB
transceivers that the industry, which was
moving towards the high-ticket *“gold
plated specials”, has turned on a dime and
settled on a more or less average price
range of about $150 to $200, and most of
the new equipment falls into this price
range.

Of course, not everyone is producing
two or three models for the “average price
range”. There are many lines from well
known brands that range from basic
budget-models with not too much in the
way of features and performance to high-
performance SSB/AM models with sev-
eral steps in between. For example,
Pearce-Simpson goes from a Pussycat 23
at $170.95 1o the deluxe Guardian 23 at
$379.95 in five steps—adding performance
and features at each step. E. F. Johnson,
Cobra (Dynascan), Lafayette and Radio
Shack are just a few of other well known
brands that offer progressively upgraded
transceivers. And when you start to search
for unusual features such as a modulation
meter, or microphone gain control, you'll
find other broadly-based feature/perfor-
mance lines from Midland, Courier and
Teaberry.

But if you look at both the broad lines,
and the transceivers from manufacturers
with just two or three models, you'll find
most of what's available falls in the “aver-
age” $150 to 3200 price range; and much
of the performance will be similar. In
many instances the price differential rep-
resents operating convenience features. In
the “average” price range the models ap-
pear to be built on a basic package: a 23-
channel transceiver with volume and
squelch controls and moderate receiver
selectivity. Generally, the only “extra”
feature is a remote speaker jack.

As the model is upgraded, any or all of
the following features might be added to
the basic package: A PA speaker output
and selector switch, a noise blanker, an
S/RF-output meter, a tone control, a
modulation meter, & microphone gain con-
trol, a speech compressor (talk power

PEARCE-SIMPSON Cougar 23B

booster). etc., etc., etc. Rarely will you
find one model with all possible features,
but most of the standard brands will have
at least one specific model with those fea-
tures you consider most important. In ad-
dition to the previously mentioned brands,
“average™ priced models are also avail-
able from such well-known labels as E. F.
Johnson, Royce, Pathcom, Browning. Hy-
Gain, Robyn and Pace. And it seems that
almost weekly a whole host of new brands
and labels appear on the CB market.
The Johnnie-come-latelies are primarily
in the “average” price area for that’s where
most of the sales are: few enter the low
cost budget priced range close to $100 or
the higher priced specialty and SSB/AM
market. It's sort of like the early days of
auto stereo tape players where every dealer
stocked the best profit item for a given
time: few gave any thought to repair
parts for these here-today-gone-tomorrow
brands. If it had the right “average” price
it could be sold. CB is much like that to-
day, and often you’ll find an unknown
“average” priced transceiver offers less
performance and features than that of a
similarly priced well known model.

9,61 AHVNNVYI
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It is presently impossible to state that
so-many dollars will purchase so-much
performance and this-many features. The
market just doesn’t work that way any-
more. In the “average” price range of
about $150 to $200 there are many con-
venience trade-offs to make a particular
feature available at a popular price. For
example, and we are now talking qualiry
equipment in terms of electrical perfor-
mance—receiver sensitivity, selectivity,
RF power output, etc.—the same amount
of money might purchase a true RF noise
blanker in one model (for those with real
bad impulse noise problems), a modula-
tion meter and microphone gain control
in another model, or an S/RF-output/
SWR meter in yet a third model. Of
course, it is possible to get one model with
all these features, but not for the “aver-
age” price. In short, within a given price
range and a given level of electrical per-
formance, the average CB'er can find a
transceiver having only those features he
needs.

If you look at some of the features now
offered in moderate priced equipment, you
wonder how it was done, for many of the
now generally available features were for-
mally found only in the most highest
priced models. The secret to success was in
cutting costs on circuits through new tech-
nologies so user-desired features could be
offered at moderate prices with no essen-
tial change in performance. For example,
crystal synthesizers usually require two re-
ceiving mixers, thereby providing double
conversion. Lafayette, however, now uses
a simple diode for the second mixer, and
the substantial savings in circuit compo-
nents and assembly has helped keep the
cost of this year’s full-feature models down
at last year’s levels.

On the other hand, many solid-state
transceivers have suffered from cross-
modulation caused by very strong received
signals. Normally, the cross-modulation is
caused by the protection diodes on the in-
put to the RF amplifier. The problem can
be alleviated by a more expensive FET
front-end design, but a less expensive way
to avoid the problem is a distant-local
switch such as used by Robyn. Where the
user wants to avoid throwing a switch
there are new overload-immune FET
front-ends such as used in Courier’s Red-
ball transceiver. In fact, with the prolifera-
tion of CB into almost every other street
the overload and cross-modulation by
“down-the-block” signals can only get
worse and we can expect to see more FET
front-ends as new transceiver models are
introduced later this year.

Above the approximate $200 price level
we start to get some new features and
performance-oriented circuits that we
used to expect only on the highest priced
lines. For example, E. F. Johnson now
has a model with a string of LED lamps
substituting for an S/RF-output meter
(the lights are easier to “read” in a car);
six LED’s indicate the received signal
strength to 20-over-S9 and RF-output on
an 0 to S scale. Even further above $200,
Johnson has a new transceiver with cas-
caded crystal filters for steep-skirt razor-
sharp selectivity, as well as an RF-side-
chain type of noise blanker such as
Lafayette uses in their top-of-the-line AM
transceivers.

At the $200 price level we also start to
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see many features desired by hobbyists—
and remember, the latest CB rules permit
hobby-type operations. While the S/RF
meter is just about standard on most trans-
ceivers priced from $150 up, more models,
such as the Teaberry T-Control, now also
provide SWR metering while Cobra and
Pearce-Simpson have added models with
independent modulation meters.

For special public service monitoring
applications, there are still a few trans-
ceivers with dual-receive capability, such
as Lafayette’s Telsar 925, that monitors
Channel-9 while you work a different
channel. A signal appearing on Channel-9
will over-ride the received signal or indi-
cate its presence by a panel lamp.

A feature for both the public service and
hobbyist CB'er is the normally open and
closed transmit/receive relay accessory
contacts on the Kriss model XL-23 trans-

ceiver. These contacts can be used to
switch accessory equipment, signal de-
vices, etc. through the microphone’s push-
to-talk switch. The XL-23 also has con-
nections for a remote signal strength
indicator (S-meter, etc.).

For the CB’er active in rescue or com-
munity service, there’s the Craig model
4102 with a quick release mobile mount
having automatic make/break terminals
for remote and PA speakers.

Another specialized rig is Midland’s
model 13-861: a complete 23-channel
mini-sized mobile having a leather case
with built in battery compartment and an
accessory telescopic antenna. Basically,
the complete unit is a high powered
walkie-talkie, but a mobile bracket allows
the unit to be quickly secured with the
usual two screws under a car or truck’s
dash. Plug in the power and antenna con-
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nectors and the walkie-talkie becomes a
standard mobile rig. If you have no need
for a faster-than-the-eye-can-follow mo-
bile to portable conversion, the unit can
be removed from its case and used as a
straight mobile.

The mobile telephone appearance pio-
neered by Johnson has really caught on
and you'll find other mobilephone rigs in
the Lafayette and Radio Shack lines. Also,
E. F. Johnson has added an executive-
phone styled base station.

In many instances you'll ask “Where
have I seen that rig before?”, for several
brands use the quality mobile model as the
basic base-station unit. They simply install
the mobile in a new and larger cabinet
containing a line-powered DC source, and
perhaps a digital clock. PAL Electronics
carries this idea one step further with their
Roadrunner 23 by providing a cabinet
with forward facing speakers that plug into
the basic mobile package.

REGENCY Micro-com
u12

REGENCY Micro-com
24s

An attractive idea, particularly for the
boating enthusiast, is the PACE model
CB-145, a 23-channel CB transceiver with
a built in weather monitor for the two
national weather frequencies.

With the exception of the “gold-plated
high-performance” transceivers and trans-
mitter-receiver systems such as the Tram
model D201 and Browning Eagle, most
AM/SSB transceivers range in price from
about $250 to $500. At the lower end of
the price scale are the no-frills/no extra
feature mobile models such as the Lafay-
ette Telsar SSB-75, though the typical
SSB/AM model with the most common
features such as an S/RF-output meter go
for somewhat more than $300. When you
get to the feature and performance packed
base station SSB/AM models, figure
you're in the $500 class, but this kind of
money gets you a Pearce-Simpson Simba
SSB that features everything from variable
microphone gain to a desk mike.

For those who dig high styling—clocks,
meters, and a space-age appearance—com-
bined with high performance SSB/AM,
there's the Cobra equipment; while Sil-
tronix, Tram, Browning, and Johnson,
among others, still specialize in high per-
formance SSB/AM equipment that can
take an endless pounding on highway
chuck holes.

Finally, we must acknowledge that CB
has moved into the area of general inter-
est, where it can be simply another feature
in some form of “electronic entertainment
center”. We already find CB equipment
sharing the same shelf space as hi-fi sys-
tems in many audio showrooms; and a
substantial number of “auto sound shops”
specializing in mobile tape player sales
and installation now stock and install CB
transceivers. To carry it to the final con-

13-86)

MIDLAND model 13-861

clusion, the Xtal model XCB-28 has tied
it all together with a combination AM/
FM/FM stereo/8-track/23-channel CB
“entertainment/communications center
priced somewhat under $300. Other com-
panies have announced similar applica-
tions such as cassette/CB, AM/FM/CB
and 8-track/CB, but as of the time this
article is being prepared the Xtal model
XCB-28 appears to be the only multi-
purpose model actually available.

Future

Whether it’s simply a renewal of inter-
est in CB, or old timers upgrading their
stations to beat possible restructuring of
Class-D CB, the fact of the matter is CB
is the hottest thing going in consumer
electronics. A conservative estimate is a
million legitimate new licenses in the next
12 months, and an untold number of un-
licensed operators; and each single CB’er
represents a minimum of one transceiver
purchase. With a market of this size, you
can expect to see new models with new
features and new technology appearing
monthly, or even weekly. R-E
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What are your opportunities

in the electronics field?
Here are some eye opening

facts from ETL.

What about the
job market in
® celectronics ?

It’s good. In fact, it
seems to be one of
® the few fields that

stays relatively steady in bad
times. Today, for example,
estimates indicate that several
thousand jobs will be opening
up for electronics technicians
each year, for years to come.
One reason for this is the fact
that electronics are the basis
of almost all communications,
and this is a communications-
oriented nation.

"' -

What kind of jobs
are you talking
® about?
A.

For example, there

are jobs available in

electronic/industrial
automation, electronic equip-

ment repair and servicing, in
the broadcast and radio tele-
phone communications field, at
airports, and even in medicine
and in hospitals, where elec-
tronics is rapidly increasing
in importance. And there are
hundreds of other jobs open-
ing up as electronics continues
to make great strides, in new
ideas and developments.

It’s a growing field, and you
can grow with it through

Electronics Technical Institute.

Can such a
Q complicated subject
® as electronics be
successfully taught by the
home-study method ?

Of course it can. ETI
A has proven that

® beyond a shadow of
a doubt. Our graduates are
working in practically every
phase of electronics. This is

largely due to the kind of
instruction provided by ETL.

For example, while learning
the Fundamentals of Elec-
tronics, the student advances
rapidly through the use of an
exclusive teaching system
called Autotext. And through-
out all courses the student is
thoroughly monitored and
carefully guided by a licensed
instructor, whose professional
and personal interest is to see
that he masters every bit of
information presented to him.
Of course, we must give a lot
of the credit to our students
themselves. They know that no
matter how good the instructor
may be, they have to make it
work. So most of them apply
themselves diligently, and they
find the more they learn, the
more they want to learn.

But I have a job,
and as much as I
® would like to get

into electronics, I can’t
afford to take time off. How
do I get around that?




You don’t have to

A take time off from

® your job. You study
at home, in your free time.
We do advise, however, that
you set aside a certain time for
your study schedule and stick
to it, even if it’s only a couple
of hours a day. The beauty of
the ETI way of learning is that
you work at your own pace,
making sure you’ve completed
your assignment thoroughly
and completely. We think
you’ll find, as you go along,
that learning the ETI way
can be fun.

How do my
assignments come
to me?

They are sent to you

2.
A one at a time. You
® \work on each in the

comfort of your home, at a
pace that is comfortable and
convenient to you. If you feel
you need more time, you can
go back over the material until
you’ve mastered every point
of information. Then you take
a brief exam, which helps you
to fix the information even
more firmly in your mind. This
exam is mailed back to ETI,
where your instructor reviews
it, and makes comments and
suggestions that will be particu-
larly valuable when you take
up your next assignment.

How long does all
this take ?

If your instructor

2.
A. receives your exami-
nation in the morn-

ing, in most cases he will have
graded it, added his comments
and have it on the way back to
you that same afternoon.
Service like this helps speed
up your learning process—
keeps your interest high—and
puts you closer to your goal,
the coveted ETI diploma.
Q very big on books

® and study. I like to

work with my hands.

With your ETI
course, you’ll get
® plenty of work with

your hands. In fact, the ETI
system of teaching combines
hands-on work with study, so
that you actually learn by
doing. As you move along
developing your technical
knowledge, you will use, in
many phases, specially devel-
oped Project Kits. So you apply
your knowledge in logical,
hands-on sequences, from the
first step through completion

of basic units.
Q interesting and
® inviting. But I

wouldn’t want to commit
myself before knowing

more.

But I was never

It all sounds very

0 TV/Audio
Scrvicing
I Black & White
Color
Solid State
I CATV
Closed Circuit

Hi-Fi Stereo

I Name.

Get all the facts. It's
your future, and it’s

[ Computers
Digital Electronics
Computer Technology
Computer

[0 Communications
FCC License
Aircraft
Marine
Mobile Two-Way
Microwave

[ Check here for Veteran information.

Video Recorders
I Radio

We wouldn’t want

you to. In fact, we

insist that you check
it out first. All you do is fill
out the card or coupon and
mail it to us. We'll send you a
colorful new 48-page ETI
Career Book that will give you
the facts and the many oppor-
tunities ETI can open up for
you. If you like electronics,
you’ll enjoy reading this
book.

Do I obligate myself
in any way by
sending for your book ?

Absolutely not. The

2.
A ETI Career Book is
e free, and it involves

no responsibility on your part,
nor will a salesman call on you.
All we want to do is to be sure
you have all the facts about
ETI and what it can mean to
your future. And you can get
these facts and complete infor-
mation about ETI’s 16 differ-
ent courses and programs in
electronics by filling out and
mailing the card or coupon to
us today. We'll send you ETT’s
Career Book by return mail.
We think it will be a real

eye- opener for you.

Mail the card or coupon
today.

Electronics

Technical Institute

Division of Technical Home Study Schools

N N N B N B B B B BN B |
Electronics Technical Institute ¢ Dept. 2-479-016
Little Falls, New Jersey 07424
O Send my free Carecer Book!

{1 Tell me how I can get ahead in Electronics through ETI.
I've checked the tields of special interest to me.

[J Business and
Engincering
Electronics

Fundamentals
Electronics Drafting
Industrial Electronics
Advanced Electronics
Industrial

Instrumentation

Programming

Electronics Technology
Medical Electronics

important. There's

no obligation of any I Adlliess

(please print)

kind. Send for your
exciting free Career

State. Zip.

Book today!

Circle 18 on reader service card

City.
L------------
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Tests Marantz Model CD-400B

by LEN FELDMAN
CONTRIBUTING HI-FI EDITOR

WHILE MANY QUADRIPHONIC RECEIVERS
marketed in the last year or two include
built-in demodulators for playing CD-4
quadradiscs, Marantz's line of 4-channel
receivers are supplied without this circuitry
(See test report of Marantz 4400 re-
ceiver). Accordingly, that company of-
fers an add-on CD-4 demodulator that
will work with any 4-channel receiver or
amplifier that is equipped with discrete in-
puts (such as aux) for all four channels
of a quadriphonic receiver. A front panel
view of the demodulator is in Fig. 1. Be-
sides the power ON/OFF pushbutton, there
is a pushbutton selector switch that
chooses 2-channel or automatic 4-channel
operation and a centrally located push-
button that selects PHONO or AUX opera-
tion. The reason for this choice of program
sources will be explained when we exam-
ine the rear panel. A tiny light at the up-
per right of the panel becomes illuminated
whenever a CD-4 record is being played.
The rear panel, shown in Fig. 2 has the

expected pair of phono inputs and four
jacks for the demodulated 4-channel out-
puts. In addition, there are four jacks for
connecting any high-level 4-channel pro-
gram source (such as tape, or even the
decoded outputs of a separate matrix de-
coder). In this way. if your receiver has

only one quartet of aux (high level) in-
puts that must now be used for the CD-
400B’s outputs. the AUX input is repeated
on this unit and selected by the previously
mentioned front panel pushbutton switch.

There is also a pair of jacks labelled “di-
rect output” and a slide switch that con-
nects these jacks 1o the phono inputs with-
out going through any of the electronics of
the unit. These might be used to connect
from your cartridge directly to a matrix
decoder, for example, since CD-4 car-
tridges will work just fine with either stereo
or matrixed 4-channel discs. The switch
must be left in the “off” position when us-
ing the CD-400B for its primary purpose,
the demodulation of discrete 4-channel
discs. so it does not load down the CD-4
cartridge with the extra cable capacitance
that would result if these additional con-
nections are made. A pair of separation
controls (which are adjusted during initial
set-up to match the characteristics of a

particular cartridge) and a chassis ground
terminal complete the back panel layout.

Figure 3 shows the internal circuitry of
the demodulator. which is contained on a
single circuit board that occupies the en-
tire surface dimensions of the unit. The

SUM SIGNAL

DIFFERENCE SIGNAL

20 dB.
GENERAL SPECIFICATIONS

MANUFACTURERS SPECIFICATIONS:

Frequency Response: RIAA =1 dB from 40 Hz to 12 kHz. Total Harmonic Distortion at
1 kHz 0.1%. Input Impedance: 100,000 ohms. Output Impedance: 5,000 ohms.

Total Harmonic Distortion at 1 kHz: 1.0%. Signal-to-Noise Level:—60 dB. Muting Level:
—68 dB. Input level for =4 kHz lock-in range: —53 dB. Channel separation: Greater than

Power Requirements: 120 VAC, 50/60 Hz, 10 watts. Dimensions: 8% " wide X 4" high X
12-11/16" deep. Net weight: 5.9 |bs. Suggested retail price: $139.95.

small power transformer is mounted on
the metal flanges of the chassis, rather than
on the printed-circuit module. A block
diagram of the CD-400B is in Fig. 4, illus-
trating signal paths for the left composite
channel only. The phono cartridge signal
is equalized (low frequency only) by
block “A™, amplified and passed on to the
main and sub-channel systems. Low-pass
filter (B) attenuates sub-channel frequen-
cies and. bias separation adjust control
(C) sends the main-channel signal to am-
plifier (D).

High-pass filter (E) passes only fre-
quencies above 15 kHz on to the phase-
lock-loop detection circuit (a single 1C)
that demodulates the FM difference signal
(front minus back). Signals from the PLL
circuit (F) also pass through a band-pass
filter (G) that permits only 30-kHz signals
to be ampilified. Lock range control (H)
alters the gain of the phase-lock-loop cir-
cuit to accommodate different levels of 30-
kHz signals and the signal rectified at (H)
also operates a Schmitt trigger circuit that
turns on and off the muting and indicator
lamp circuits.

Low-pass filter (K) eliminates any
residual 30 kHz components. The block
labelled FM/PM equalizer restores the
preemphasis characteristics of the sub-
channel audio signal for flat frequency
response reproduction. Several of the ad-
ditional blocks shown have to do with the
ANRS circuit that is an inherent part of
the CD-4 disc system. Much like other
frequency/level dependent noise reduction
systems, ANRS is a variable gain system
which depends upon signal level and fre-
quency content of program material.
Matrixing of the sum-signal and recovered
difference signal takes place in block (T)
to produce separate front and back audio
signals.

Laboratory Measurements

Without having available the equivalent
of a CD-4 “encoder” (used to make CD-4
discs in the first place), there are only two
types of measurements that can be made
for a CD-4 demodulator. You can use any
of the several test records made available
for this purpose. But in doing so you are
limited by the performance characteristics
of the CD-4 cartridge used in making the
tests. You can also ‘“create” fixed differ-
ence signals, consisting of frequency mod-
ulated 30-kHz carriers, using an SCA
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(subsidiary communications authoriza- are supplied with most demodulators. 1.3-kHz deviation of 30 kHz by a |-kHz

tion) signal generator such as is used in
transmitting background music over the
sub-carrier facilities of FM radio stations.
While such SCA generators are generally
designed to operate at either 42 kHz or 67
kHz, it is no great problem to alter cir-
cuit constants so that the “carrier” fre-
quency is shifted to the required 30 kHz.

In our lab tests, we used some of both
techniques. For separation measurements,
we used several of the 7-inch discs that

They are cut by JVC and are intended to
help you set up your CD-4 playback sys-
tem through audible tests alone. By meter-
ing the outputs of each channel we were
able to measure 26 dB of separation from
front-left to front-right channels, and just
over 20 dB from either front channel to its
corresponding back channel, using a Bang
and Olufsen Model MMC-6000 cartridge.

Standard FM deviation for the differ-
ence signal stated by the manufacturer is

RADIO-ELECTRONICS PRODUCT TEST REPORT
Manufacturer: Marantz Model: CD-400B

OVERALL PRODUCT ANALYSIS

Retail Price $139.95
Price Category Medium
Price/Performance Ratio Very good
Styling and Appearance Excellent
Sound Quality Good
Mechanical Performance Very good

Comments: The final judgment regarding the effectiveness of any accessory product
such as a CD-4 add-on demodulator must be made on the basis of listening
tests. Unfortunately, early reaction to CD-4 discs generally was negative not
so much because the discs were that bad or that noisy, but rather because
the first generation of CD-4 demodulators offered to the public were not
capable of demodulating the complex signal contained in the grooves of
these records in a satisfactory manner. The Marantz CD-4008B is deflnitely a
“second generation” design, and as such, we found it capable of demodu-
lating CD-4 records (both older releases and newer ones) in a manner which
does justice to the complex CD-4 format. The use of phase-lock-loop cir-
cuitry makes the difference, and, while it does add to the overall cost of the
demodulator it is well worth the difference. Adjustment of the unit was simple
and took just a few moments with the test record supplied. Only separation
adjustments need be made by the user, since the carrier level adjustments
are internal and factory pre-set.

With its seven IC’s, ten transistors, two FET's, sixteen diodes and literally
hundreds of resistors, capacitors, chokes and miscellaneous parts, it is easy
to understand why a demodulator of this advanced design would be difficult
to “build-in” to an all in one receiver. As a separate CD-4 demodulator, the
Marantz CD-400B is one of the best we have tested.

signal. Under these conditions, output
level (using only a *“difference” signal was
approximately 100 mV and THD at | kHz
measured 0.5%. Using a “sum” signal,
THD was much lower, measuring only
0.07% for the same ecuivalent output
level. Again, using a sum signal only, fre-
quency response of the system was within
1 dB of RIAA from 20 Hz to 10 kHz, roll-
ing off to —3 dB at around 14.5 kHz. Re-
sponse of a difference signal (equalized to
RIAA) was within 3 dB of the prescribed
response from 20 Hz to 11 kHz. At | kliz,
output levels reached in excess of 0.5 volts
before the total harmonic distortion
reached 1.0%. using the SCA generator
difference signal as an input. The B & O
MMC-6000 cartridge has somewhat lower
output than some competitive units, but
lock-in of the PLL circuit was positive
even with this cartridge when playing test
records and when listening to musically
recorded CD-4 examples in our subsequent
listening tests. R-E

This is the sixth consecutive
issue of Radio-Electronics that
contains in-depth test reports on
high-fidelity equipment. By now
our readers should be familiar
enough with these reports to have
formed opinions.

We would like to hear your
opinions, comments and criticism
concerning these reports:

Please address them to:

High-Fidelity Test Reports
Radio-Electronics

200 Park Ave. South

New York, NY 10003
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Integeated Amplifier. 118 varts/ch

LUX AUDIO OF AMERICA IS PERHAPS A NEW
name to most readers of R-E and to the
high-fidelity fraternity in this country.
Indeed, the company appeared upon the
U.S. scene in mid-summer of 1975, sur-
prising the experts with the introduction
of no fewer than fourteen high-priced
components. Obviously, the parent com-
pany of this fledgling U.S. subsidiary has
been around for some time in its home
territory of Japan (for nearly 50 years, in
fact) and is, according to our information,
highly regarded by Japanese audiophiles
as well as by Europeans and in other Asian
countries where the line has enjoyed dis-
tribution for some time.

Of all the products introduced here, we
decided to check out a high-powered in-
tegrated amplifier which seemed to look
interesting and had a few features we had
never seen before. At just under $1000.00,
our attitude intially was one of doubt. The
L-100 would really have to be something
special to justify that kind of money. Well,
it is.

An overall view of the three-dimen-
sional heavy bronze-colored front panel is
shown in Fig. 1. Most striking is a massive
master vOLUME control knob, shown up
close in Fig. 2. The knob has a metal in-
sert in its face and another metal collar
around its rim and this trim is more than
decorative. After applying power by
means of the pushbutton switch just be-

TABLE |
RADIO-ELECTRONICS PRODUCT TEST REPORT
Manufacturer Lux Audio of America Mode! L-100 Integrated Amplifier
AMPLIFIER PERFORMANCE MEASUREMENTS
R-E R-E
POWER OUTPUT CAPACITY Measurement Evaluation
RMS power/channel, 8-ohms, 1 kHz (watts) 140 Excellent
RMS power/channel, 8-ohms, 20 Hz (watts) 123 Good
RMS power/channel, 8-ohms, 20 kHz (watts) 120 Very good
RMS power/channel, 4-ohms, 1 kHz (watts) Excellent
RMS power/channel, 4-ohms, 20 Hz (watts) Good
RMS power/channel, 4-ohms, 20 kHz (watts) Good
Frequency limits for rated output (Hz-kHz) 17-35 Very good
DISTORTION MEASUREMENTS
Harmonic distortion at rated output, 1 kHz (%) 0.005 Superb
Intermodulation distortion, rated output (%) 0.035 Excellent
Harmonic distortion at 1 watt output, 1 kHz (%) 0.005 Very good
Intermodulation distortion at 1 watt output (%) 0.024 Very good
DAMPING FACTOR, AT 8 OHMS 50 Excellent
PHONO PREAMPLIFIER MEASUREMENTS
Frequency response (RIAA = ___ dB) 0.2 Excellent
Maximum input before overload (mV) 460 Superb
Hum/noise referred to full output (dB) 68 Very good
(at rated input sensitivity)
HIGH LEVEL INPUT MEASUREMENTS
Frequency response (Hz-kHz, = ___ dB) 5-50, -1 Excellent
Hum/noise referred to full output (dB) 87 Very good
Residual hum/noise {(min. volume) (dB) 98 Very good
TONAL COMPENSATION MEASUREMENTS
Action of bass and treble controls See Fig. 8 Superb
Action of secondary tone controls See Fig. 10 Excellent
Action of low frequency filter(s) See Fig. 9 Good
Action of high frequency (filter(s) See Fig. 9 Good
COMPONENT MATCHING MEASUREMENTS
Input sensitivity, phono 1/phono 2 (mV) 28/2.8
Input sensitivity, auxiliary input(s) (mV) 177
Input sensitivity, tape input(s) (mV) 177
Output level, tape output(s) (mV) 177
Output level, headphone jack(s) (V or mW) 0.39Vv; 20mwW
(8 ohms)
EVALUATION OF CONTROLS,
CONSTRUCTION AND DESIGN
Adequacy of program source and monitor switching Excellent
Adequacy of input facilities Excellent
Arrangement of controls (panel layout) Very good
Action of controls and switches Excellent
Design and construction Very good

Ease of servicing Good

OVERALL AMPLIFIER PERFORMANCE RATING Excellent

MANUFACTURER’S LISTED SPECIFICATIONS:

POWER AMPLIFIER SECTION:
Power Output: 110 watts minimum continuous power per channel, 8-ohm loads, 20 Hz to

20,000 Hz at no more than 0.05% total harmonic distortion. IM Distortion: 0.05% at rated
output. Frequency Response: 5 Hz to 50,000 Hz =1 dB. Input Sensitivity: 910 millivolts for
full output. Input Impedance: 33,000 ohms. Residual Hum and Noise: —90 dB below rated
output., Damping Factor: 50 (at 8 ohms).

PREAMPLIFIER SECTION:

Output Voltage: typically 910 mV; maximum 12 volts. Frequency Response: 5 Hz to 50,000
Hz, —1 dB. Total Harmonic Distortion: 0.007% at 1 kHz, 1-volt output. Input Sensitivity:
Phono; 3 mV (variable =5 dB). High Level; 180 mV. §/N Ratio (Phono): Better than 65 dB.
Phono Overload: 450 mV. RIAA Equalization: =0.2 dB. Residual Hum and Noise: Less
than 40 ,V. Cross-talk: Better than —60 dB.

GENERAL SPECIFICATIONS:

Power Consumption: Maximum, 400 watts at 120 volts 60 Hz. Dimensions: 19% " wide by
6% high by 13%” deep, including cabinet supplied. Net Weight: 42 Ibs. Suggested Retail
Price: $995.00.




Manufacturer

Comments: Were it not for those massive heat-sinks at the rear of the Lux L-100, we

TABLE 1l

RADIO-ELECTRONICS PRODUCT TEST REPORT
Lux Audio of America, Ltd.

OVERALL PRODUCT ANALYSIS

Model L-100

Retail Price $995.00
Price Category High
Price/Pertformance Ratio Excellent
Styling and Appearance Excellent
Sound Quality Superb
Mechanical Performance Excellent

would have thought for all the world that this elegantly styled unit is a most
sophisticated preamplifier rather than an all-in-one integrated amp. In fact,
Lux does carry a preamp in its line whose front panel has every single one
of the features of the L-100. Since that model sells for only $100.00 less than
the tested L-100, we feel that the L-100 offers better value unless you actually
need much more than 110 watts-per-channel of audio power—and very few
people actually do. Every control has a precision feel to it and while at first
we thought the ““touch mute" feature was a needless (and expensive) frill,
we were surprised at how often we found ourselves using it during the course
of our listening tests. The “Linear Equalizer" circuit, though subtle in its
audible action, is a unique compensator that does for recordings what no
tone control (not even those multi-turnover ones on this model) can do and
we found that it improved reproduction on many of our records whose record-
ing technicians must have disagreed with our ears.

Lux makes a statement regarding its design philosophy which, briefly, sug-
gests that there is more to a good sounding high-fidelity amplifier than mea-
sured specifications. We must agree, since we heard a clarity and effortless
power capability that is hard to describe in words but definitely is audible, even
it you are not using the most expensive loudspeakers in the world. Obviously,
one cannot hear 0.05% harmonic distortion, but we have listened to other
amplifiers in the same power class that do not sound as clean, or as lifelike
in their reproduction of music, and yet measure as low in distortion. There
is much we still don't know about what makes one amplifier sound better
than another—but Lux seems to have found some of the answers, at least.

low the VOLUME control knob, the indi-
cator light (just above the control labelled
BALANCE in Fig. 2) flashes for a few brief
seconds and no sound is heard during this
standby condition regardless of volume
control settings. Suddenly, the flashing
stops and sound comes from your speakers

Touch the front insert of the VOLUME
knob, and the sound level drops magically
by some 16 dB—a feature that Lux calls
*“touch mute”. After your interruption is
over (answering the phone, or a doorbell),
touch the rim trim of the knob and sound
is instantly restored to its previous level.

with nary a “pop” or a bang. The master VOLUME control itself
PHONO #1
TO AC
TO GND
TO AC
TO GND
PHONO #2
MAIN SPEAKERS
LUX L-100 INTEGRATED
AMPLIFIER
e FROM OTHER
HI-LEVEL
at SOURCE
1l FROM OTHER
L HIGH LEVEL
REMOTE SPEAKERS SOURCE 6

operates in liny discrete steps. Each worth
a couple of dB, so there’s another attenua-
tor knob concentric with the balance lever.
This knob has a total active range of about
18 dB for *“‘fine tuning” desired program
levels. This section of the panel also con-
tains the usual headphone output jack and
two tiny pushbuttons that select main or
remote speakers.

The left section of the front panel,
shown in Fig. 3 features a large INPUT se-
lector knob (there are two Aux and two
rHONO choices as well as TUNER), BASS
and TREBLE controls and three-position
turnover switches for each of the tone con-
trols which we will have more to say about
later. Below the program selector is a five-
position switch called a LINEAR EQUALIZER
which will also be discussed shortly.

The center of the panel (see Fig. 4)

contains seven three-position toggle
switches. The feel of these switches has got
to be tried to be believed. Smooth, yet
positive and noiseless. These switches take
care of tone defeat, tone control operation,
or tone control operation with a fixed
bass-boost below 70 Hz; low- and high-cut
filters (each with two frequencies of cut-
off), left or right program to both speak-
ers; stereo, mono or reverse-channel lis-
tening; dubbing from one tape deck to
another (or vice versa) and tape monitor-
ing (of either of two tape decks connected
to the amplifier). Two small screwdriver-
adjustable controls below the toggle
switches are used to set phono input im-
pedance for the phono-1 input and to set
input sensitivity for both phono input pairs
to match cartridge outputs.

The low-level input and output section
of the rear panel is shown in Fig. §.
Speaker connection terminals for main
and remote sets of speakers are at the op-
posite end of the rear panel (not shown),
and are of the push, spring-loaded type
that require only simple insertion of the
stripped speaker wire ends into tiny holes.
The section of the rear panel shown in
Fig. 5 contains the usual PHONO and AUX
input jacks, an input LEVEL control for the
tuner inputs, RECORD-OUT and MONITOR-IN
jacks for two tape decks (the second of
which may be connected via a multiple
pin DIN connector as well) and a GROUND
terminal. There are also jacks for PREAMP-
ouTt and MAIN-AMP IN which come sup-
plied with jumpers that can be removed

(continued on page 66)
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ALL ABOUT PROBES

Test leads, transmission lines, terminators
and probes are as much a part of a
measurement system as the test equipment itself.

by CHARLES GILMORE*

IT IS DIFFICULT TO DEFINE A THREE-FOOT
length of RG-58/U cable as an instru-
ment, but it is more difficult to use any
instrument if there are no probes, cables,
connectors, terminators, etc. As the theory,
specifications, and operating techniques
are the same for these devices when used
with any instrument discussed in this series
of articles, they deserve a thorough dis-
cussion of their potential.

Devices which interconnect instruments
may be divided into three categories: test
leads, transmission lines, and probes. Each
of these categories will be examined in
this article so that the fundamental con-
cepts are clear and the basic dividing lines
between one type of interconnection de-
vice and another are established.

Test leads

Test leads are the simplest form of in-
terconnection possible. In many cases
they consist of nothing more than a sin-
gle-wire conductor for the signal and a
second such wire for the return. Such leads
are common on DC voltmeters and AC
voltmeters used to measure low-frequency
signals. Frequently, only one wire is ap-
parent because the common ground system
between the instruments acts as the re-
turn path. This system is quite acceptable
so long as the signals are of high ampli-
tude, low frequency, and are from low
impedance sources.

It is important to remember that the
return path is always necessary. Often
when using high-frequency circurts, a sin-
gle lead will appear to be the only point
of connection. Don't be misled; electricity
is still electricity, and return paths are
required. The path taken for the return
signal may change the measured signal
considerably. It is always wise to deter-
mine just what the return path is.

When the source impedance is high
or the signal amplitudes are low, interfer-
ence may develop on a simple open-wire
test lead. The solution to this problem
may be a twisted cable. Interference on
the simple open-wire test lead may be
caused by the signal and common wire
being subjected to uneven electrical fields
(see Fig. 1). One of the advantages of the
twisted cable is that the electric fields will
have an equal effect on both conductors
and therefore cancel out. As shown in
Fig. 2, the capacitive divider between the
interfering source and the signal wire will
develop an interfering signal.

If the signal wire were completely sur-
rounded by a second conductor at ground
potential, a different situation develops
(see Fig. 3). There can be no capacitive
divider from the interfering source to the
center conductor to ground if the shield-
*Design Engineer Health Company, Benton

Harbor, Mich.

ing of the outer conductor is perfect. If
there is no capacitive divider, there will
be no interfering signal coupled to the
center conductor. Most shields are not
perfect, so there will be some signal cou-
pled to the center conductor of the shielded
cable. However, the amount coupled to the
center conductor will be considerably less
than without a shield.

Transmission lines

The transmission line and the shielded
cable are similar in nature and often con-
fused. Both the transmission line and the
shielded cable frequently use a cable
which has a single center conductor sur-
rounded by a woven braid. Such a cable
is commonly called a coaxial cable. When
a coaxial cable is used as a transmission
line rather than as a shielded cable, the
ability to deliver power and the charac-
teristic impedance of the cable become of
great importance.

If AC electrical energy is applied to
a transmission line, that energy will as-
sume a particular voitage/current ratio
as the energy is propagated through the
length of the line. This effect is caused

by the distributed capacitance and induc-
tance of the cable. The distributed ca-
pacitance and inductance are determined
by the mechanical dimensions of the line.
As a voltage/current ratio has units of
resistance, this natural voltage/current
ratio of the transmission line is referred to
as the characteristic impedance.

If a coaxial transmission line is termi-
nated in a resistive load that will maintain
the same voltage/current ratio caused by
the characteristic impedance of the line,
all the transmitted power will be absorbed
by the load. If. however, the resistance
of the load differs from the characteristic
impedance of the transmission line, some
of the power will be reflected back along
the line. Reflected power results in stand-
ing waves that occur when the reflected
signal adds and subtracets with the trans-
mitted signal. Voltage and current maxi-
mas and minimas occur at wavelength
multiples along the line.

One of the most frequent effects on
instrumentation of standing waves is an
apparent signal loss. If a voltage mini-
mum occurs at a point where an instru-
ment is connected to the cable, a voltage

60 Hz HUM
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FIG. 1—INTERFERENCE is generated on one of a pair of test leads. This effect can be re-
duced to some extent by bringing the two test leads into close proximity.

CABLE WITH
INTERFERING
CCURRENT

AL AY |
—Ji ? 7l I
TEST CABLE -
FIG. 2—A CAPACITIVE DIVIDER can be
formed between a cable or other source of
interference and a test cable,
CABLE WITH
«— INTERFERING
CURRENT

CURRENT
SHIELD

TEST LEAD

FIG. 3—PLACING A SHIELD around a test
cable cancels the capacitive-divider effect
that once existed from the interfering source
to the test cable to ground.

of much less amplitude than intended is
presented to the instrument, which then ap-
pears to lack sensitivity.

The opposite can also happen, and too
great a signal may be applied to the in-
strument. Neither of these conditions
would have occurred if the line was flat:
i.e., terminated in a resistance equal to its
characteristic impedance.

Another problem occurs when the
coaxial transmission line is being driven
with a square wave or some other form
of pulse. If the line is not terminated in
its characteristic 1mpedance, the reflec-
tions may produce additional pulses on
the line. If an instrument such as a fre-
quency counter is connected to this line,
it may count these extra pulses resulting
in an erroneously high measurement.

If the transmission line is not driven by
a source having an output impedance
equal to the characteristic impedance of
the transmission line, two problems may
occur. First, there will not be maximum
power transfer to the line nor, therefore,
to the load. For example, a 600-ohm



generator cannot supply maximum
power to a 50-ohm system. Second, re-
flections will occur. These reflections will
be propagated back to the generating
source. If the generating source does not
present an impedance equal to the char-
acteristic impedance of the line, the re-
flected power will not be absorbed at the
generating end and further reflections will
occur. This effect will increase the stand-
ing waves and the probability of measure-
ment error.

The problem of power transmission in
a coaxial cable is important where vol-
tage is the parameter of interest. The
coaxial cable must be properly termi-
nated in order to prevent error causing
refiections and a low impedance system
will be necessary. This impedance will usu-
ally lie between 50 and 93 ohms. If for
example, a 1-volt signal is to be transmit-
ted from one location to another, this
1 volt must be maintained across 50 ohms.
By the formula for power, P=E*/R, we
can see that 20 milliwatts of power is in-
volved. Compared to the power involved
on a 1-megohm system (one microwatt),
considerable power is involved. To main-
tain this 1 volt throughout the system,
20 milliwatts of power must be main-
tained. In order to supply a l-volt sig-
nal, the generator must have at least 20
milliwatts of power generating capability.
If we desire 10 volts on a 50-ohm system,
the generator must be capable of 10°/50,
or 2 watts of power.

Equipment probes

At first probes were nothing more than
a simple method of attaching a test lead
to a circuit. The classic test probe sup-
plied with a VOM still retains this ori-
ginal simplicity. As measurement tech-
niques have improved, the simple probe
proved to be no longer effective in cer-
tain measurement applications.

One of the most ineffective cases was
that of the simple probe attached to the
end of a shielded cable. This combination
served as a convenient method of trans-
mitting interference free signals from the
point of measurement to the instrument.
At low frequencies, such a system was
quite acceptabe. As the measured fre-
quency increased however, the capacitance
of the cable began to have a serious load-
ing effect on the circuits being measured.

For example, consider a simple mea-
surement where a source with an effective
impedance of 1000 ohms and a frequency
of 1 MHz is to be measured. A 3-foot
length of RG-58/U coaxial cable is used
in conjunction with an oscilloscope hav-
ing an input impedance of | megohm
shunted by 30 pF. The total capacitance
at the source will be 30 pF from the os-
cilloscope plus an additional 85.5 pF
from the RG-58/U (28.5 pF-per-foot). If
the effects of the capacitance are not
taken into account, the loading caused
by the 1 megohm oscilloscope on the

& 1MEG TO 11 MEG
RG METER
CABLE

1N191 CAPACITANCE

FIG. 4—THE ERROR caused by a iM ohm
load placed on a generator with a 1K ohm
source impedance is 0.1%.

1000-ohm source impedance of the gen-
erator will cause less than 0.1% error.
See Fig. 4.

However, this ideal situation is not the
case. The total shunt capacitance is 115.5
pF (see Fig. 5). At 1 megahertz this has

1K

AAA
VAL S

Rg I
R & f
10V LS 5
< Cp
IMEGW ||5pF’T\ '

FIG. 5-THE ERROR caused by a 1M ohm
load shunted by 115.5 pF placed on a gen-
erator with a 1K ohm source impedance is
19%.

an impedance of 1378 ohms. The 1
megohm of the scope is so dwarfed by
the low capacitive reactance that it may
be left out of the picture entirely. Simple
calculation shows us a resistive/capacitive
voltage divider has been formed, and the
10 volt signal at the generator is now
presented to the ascilloscope as a signal
of 8.1 volts, phase shifted by 39°. All this
at only 1 megahertz.

If the signal frequency is increased to
10 MHz, the cable capacitive reactance is
now 138 ohms. The voltage presented to
the oscilloscope is reduced from the actual
10 volts of the source to less than 1.4
volts by loading of the source impedance
with the cable capacitance. In other words,
the ainplitude error at one megahertz is
19% and at 10 megahertz it is greater than
86% in error.

Obviously such a large error cannot be
tolerated. It is also obvious that all the
capacitance in the system cannot be elmi-
nated, nor can all the source impedance
be eliminated. One method of combating
such error is to attempt to measure
the signal at known low impedance points.
This is not always possible, and as the
measurement frequency increases, even
low impedance sources will be affected by
capacitive loading.

The passive probe is employed to reduce
the measurement capacitance. Placing two
capacitors in series results in a total capaci-
tance lower than the smaller capacitance
of the two. Figure 6 shows the passive

1K Ce
Rg 12.7 pF
A 3
- v/ ‘—]
10V RLg ¢ n Ep

1MEGS 115 pF T8 |

FIG. 6—THE INSERTION of a probe series
capacitor at the probe tip reduces the mea-
surement capacitance. This probe capaci-
tance results in a smaller load capacitance
being placed on the generator.

probe. A second capacitor (C;) that is one
ninth the total capacitance of the
cable and the oscilloscope combined
(Cp) is placed in series with the signal
being supplied to the cable. The results of
this added capacitor are three fold. First,
the capacitive loading on the source is
now less than one tenth the value of the
cable and scope alone. Second, the two
capacitors act as a ten-to-one voltage di-
vider with a division ratio that is con-
stant at all frequencies so long as the ratio

of the two capacitors remains the same
and the effects of the ' I-megohm shunt
resistance is negligible. Third, the probe. is
no longer useful at DC.

For the final reason, the oscilloscope
probe is modified as shown in Fig. 7. Here

Cp
12.7 pF
M
vl
1K Rp
—AAA R
VWA -
Re  9MEG ¢
L
10V :E Ry ==CL
<€ 1 MEG 115 pF

FIG. 7—-THE PASSIVE low capacitance probe.
The voltage division is constant for all fre-
quencies, including DC.

a resistor (R;) has been added in parallel
with the series capacitor. This resistor and
the I-megohm resistance of the oscillo-
scope form a low-frequency DC voltage
divider having exactly the same ratio as
the capacitive divider. A variable shunt
capacitor is usually added across the probe
output so the capacitive division ratio may
be adjusted to exactly match the fixed resis-
tive division ratio. This permits one probe
to match instruments with different input
capacitances. To further complicate the
design of such a passive probe, the center
conductor of the cable is usually made of
a resistive material. The resistive center
conductor dampens ringing associated with
a coaxial cable that is not properly ter-
minated in its characteristic impedance.

Passive probes usually come as decade
dividers. The X 10 probe is by far the most
popular. Occasionally a X 100 is desired as
input capacitance is further reduced and
a  100-megohm input impedance is
achieved. Of course this is accompanied by
an attenuation factor of 100, which tends
to desensitize all but the most sensitive
measurement equipment. Occasionally a
division factor of 50 will be found on a
passive probe. Note that while the probe
acts as a voltage divider, the name is given
as a multiplier (e.g. a X 10 probe divides
the input signal voltage by a factor of 10).
The X 10 term indicates the multiplication
factor that must be applied to a displayed
signal in order to achieve the correct am-
plitude.

Other forms of probes other than the
low-capacitance probe are available for
special use. The RF and the demodulator
probe have a great deal in common. Both
of these are specialized probes using diode
circuits to rectify RF signals. The simple
RF probe will be similar to the one shown
in Fig. 8. Radio-frequency signals present

tK

Eg = 10V S AL 1MEG EL

FIG. 8—TYPICAL RF PROBE designed for
use with a VTVM having a 11-Megohm input
impedance.

at the input of the probe are rectified by
the diode. The resultant DC voitage is fil-
tered by the capacitor. The probe may also
contain some series resistance which will,

(continued on puge 67)

9261 AHVNNYFP

&
[4,]



RADIO-ELECTRONICS

&
[+

For Special
Music Effects/ .

BUILD A

PORTABLE
SYNTHESIZER

by JOHN S. SIMONTON, JR.

THE LAST TWO PARTS OF THIS ARTICLE
(November and December 1975 issues)
covered synthesizer fundamentals, a de-
tailed description of the GNOME and
the construction details.

This third and concluding part is a
short tutorial on synthesizers.

A short tutorial on synthesizers

Before we get into the operation of the
GNOME's controls, a short discussion of
synthesizers in general is in order for those
whose exposure has been limited.

Every natural sound producing system
can be broken down into several separate
elements. Ordinarily, the first element in
the chain is an energy source. A violin
draws energy from the bowing action of
the performer, a guitar from the deform-
ing force of the fingers on the strings, and
wind and reed instruments from the
breath of the musician.

The second element is some means of
converting the energy added to the system
into periodic oscillations of a pre-deter-
mined frequency. In a guitar, the elasticity
of the strings cause them to vibrate when
deformed and released. In a saxophone
the reed converts the steady breath of the
musician into a series of pulses.

The last element is some means of
coupling the oscillations that are occuring
in the instrumént into the air so that they
can be heard. In a guitar, the function is
performed by the body of the instrument.
In a piano, this is accomplished by the
sounding board. The individual character-
istics of each of these elements interact to
determine how the instrument will sound
to a listener.

Dynamics

If the energy is added to the system in a
single pulse—as in picking a guitar string
or striking the keys of a piano—the instru-
ment is of the percussion family, and all
such instruments have the common char-

g

acteristic of sound intensity at its highest
level immediately after the striking action.
The period during which the sound output
of an instrument is building to its maxi-
mum is known as “attack” and this in-
stantaneous rise to a peak is called *“per-
cussive attack.” In natural percussion
instruments, the attack is immediately fol-
lowed by a “decay™ period during which
the instrument dissipates.the energy that
was added by the striking force. During
the decay, the sound level falls to zero
from the peak it reached during the attack.
The decay period may be of short duration
as it is in drums or a long duration as it
is in pianos. The decay is again a function
of the instrument.

If the energy is added in a continuous
flow, the attack and decay may be sepa-
rated by a sustain interval during which
time the output of the instrument can be
relatively constant. As long as a violinist
bows the instrument, sound comes out. As
long as the musician’s breath holds out he
can get a sustained note from his piccolo.

Figure 12 shows an attack/decay and

{a) PERCUSSION

FIG. 12—SOUND ENVELOPES. Percussion
envelope is shown in a while sustain enve-
lope is shown in b.

(b) SUSTAIN

an attack/sustain/decay envelope (“enve-
lope” is a term that designates the behav-
ior of the peak amplitude of the sound).
Figure 12-a would be typical of a per-
cussion instrument while Fig. 12-b is the
envelope that you would find in wind or
brass instruments. Taken together, attack,
sustain and decay are known as dynamics
and the dynamics of an instrument make

Connect this to a high-

fidelity amplifier to create your
own unusual and special music effects.

by far the largest contribution to how that
instrument will be perceived by a listener.

Timbre

But, all instruments that are capable of
sustain intervals don’t sound alike—a
trumpet doesn’t sound anything like a flute
—so there are obviously other differences
as well. Timbre is the term ordinarily used
as a label for some of these differences.

The individual timbral characteristics
of instruments are the result of two inter-
acting phenomena. First, the “waveshape”
of the oscillations produced by the vibrat-
ing element and secondly, the resonant
characteristics of the coupling device that
transfers the energy from the vibrating
element to the air.

Not everything vibrates the same way
and Fig. 13 shows four examples of the

A /NN TUL

(b) TRIANGLE

-

(d} PULSE

FIG. 13—EXCITATION WAVEFORMS. Ramp
waveform shown in a is produced by bowed
instruments. Triangle waveform shown in b,
square wave shown in c and pulse wave
shown in d are produced by wind instru-
ments.

(a) RAMP (c} SQUARE

waveforms produced by the “oscillators”
in natural instruments. Figure 13-a is typi-
cal of the waveform produced by most
bowed instruments. This generally is
known as a ramp waveform. In a violin,
for example, it is caused by the bow grasp-
ing a string and deflecting it until the fric-
tion of the rosin on the bow is overcome
and the string snaps back and ‘is grasped
again. Figure 13-b shows a triangle wave-
form that is typical of the back and forth



oscillatory motion of the body of air
within a flute. Figure 13-c shows a square
wave that is usually produced when one
or more reeds alternately open and close
to allow bursts of the musicians breath to
pass into the instrument. Figure 13-d
shows a pulse waveform that is often the
result of a performer’s compressed lips on
the mouthpiece of instruments in the brass
family. Do not be confused and think that
these waveshapes represent the sound of
the instrument. These diagrams represent
only the way that the vibrating element
is behaving, the actual sound results from
these waveshapes as modified by the in-
strument’s natural resonator.

Figure 14 shows a sine wave. A sine

FIG. 14—SINE WAVE contains no harmonics
and is a pure tone. It is not produced by nat-
ural instruments.

wave is sort of a strange beast because
while there are almost no natural instru-
ments that produce it, it is the only pure
tone and all of the waveforms shown in
Fig. 13 (in fact any periodic waveform)
can be broken down into sine wave com-
ponents. The number, amplitude, fre-
quency and phase of the various sine
waves required to produce non-sinusoidal
complex waveforms are ordinarily called
the harmonic structure of the waveform.
Harmonic structure is a concept that is
critical to complete understanding of
sound synthesis but in the interest of brev-
ity cannot be covered here.

Every physical object that exists will
vibrate when exposed to an energy source.
Every physical object has certain frequen-
cies at which it tends to vibrate better than
others. The object is said to be “resonant”
at these frequencies. If the energy applied
to the system is the same as one of the
resonant frequencies of the object, then
the object will vibrate more energetically
than when the energy source is not at one
of the resonant frequencies.

The body of the musical instrument
contains resonant chambers that filter out
the non-resonant frequencies. Because of
this filtering property, waveshapes con-
sisting of various sine-wave harmonic-
content go into one end of an instrument
and come out the other with the sine wave
frequencies of the waveshape accentuated
if at resonance and attenuated if off reso-
nance. Because the amplitude of the sine
wace components are altered, the wave-
shape is altered. Square waves go into one
end of a saxophone and a “ringing” wave-
form such as the one represented in Fig.
15 comes out (Note: Fig. 15 is an exag-
geration for illustration purposes only, the
output of a saxophone is much more

FIG. 15—RINGING WAVEFORM produced by
a saxophone excited by a square wave.

subtle than that shown). In some instru-
ments, the characteristics of the resonant
chamber are constant, as in stringed in-
struments. In other instruments—wind
and brass instruments for example—the
parameters of the resonators must be al-
tered to even closely approximate an
equally tempered musical scale.

Synthesizers

Now that we have some idea of how
the mechanical properties of a musical
instrument determines the reproduced
sound, we will look at how electronic cir-
cuits can be used to create those mechani-
cal properties.

The electronic equivalent of vibrating
strings, reeds, etc., is the oscillator. Just
as the different types of vibrating elements

in natural instruments can produce a vari-
ety of waveforms, so can the electronic
oscillators in synthesizers. Must synthe-
sizer oscillators are capable of producing
at least ramp, triangle and pulse wave-
forms with the added capability of making
the pulse so broad that it becomes a square
wave. Many synthesizer oscillators can
also produce a sine wave, but since a pure
tone doesn't appear very often in natural
instruments, a sine wave from a single
oscillator isn’t very interesting in elec-
tronic music. In any case, a triangle wave
is very close to the same sound as a sine
wave.

The pitch of natural instruments is de-
termined by the length of the vibrating
string, the pressure on the reeds or the
configuration of the musicians lips and
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FIG. 16—INSTRUMENT DYNAMICS are simulated by a function generator and a VCA.
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FIG. 18—CONTROLLER CIRCUIT controls the operation of the oscillator.
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CONDITION RESPONSE COMMENTS
REPEAT Normal percussion output. Attack
S— and decay at the rate set by these
controls.
SUSTAIN PERCUSSION
-—
Normal sustain output. Attack and
decay at rate set by those controls.
Output voltage holds high (sustains}
while trigger button is held down.
SUSTAIN
Similar to percussion {no sustain).
i Attack and decay at rate set by those
] controls except when trigger button is
— released generator by-passes decay
time and re-sets to zero.
SUSTAIN
— MUTE
Function generator serves as its own
REPEAT trigger source and output oscillates
— from low level to high level. Rise
time set by attack, fall time set by
decay.
SUSTAIN REPEAT
—
CONDITION RESPONSE COMMENTS
N N
Hold Trigger for standard
percussion response.
SUSTAIN
s PERCUSSION
- Percussion with muting when
1 Trigger released. Attack cycle
AIN : need not finish before muting.
SUST
MUTE
Normal sustain response. Attack
- cycle will always finish before
decay begins.
SUSTAIN
SUSTAIN

FIG. 19 (top left)—EFFECTS of varying the
skew control.

FIG. 20 (middle left)—EFFECTS of the sus-
tain and repeat switches.

FIG. 21 (bottom left)—EFFECTS of the sus-
tain.

properties of the resonant chamber. In
synthesizers, the pitch (frequency) of the
oscillator is determined by the magnitude
of a contro! voltage applied to a voltage-
controlled oscillator (VCO).

Control voltages can be derived from
a number of possible sources including
strip controllers (as with the GNOME),
keyboards, programmable sources of vari-
ous types (sequencers, function genera-
tors, etc), foot pedals and so on. All of
these controllers have in common the fact
that some action on the part of the opera-
tor produces predictable changes in the
controlier’s output voltage.

In the simulation of an instrument’s dy-
namics, synthesizers diverge slightly from
their counterpart mechanical systems. It
would be natural to assume that the oscil-
lator is “keyed” or “triggered” in some
sort of way to make its attack and decay
simulate the natural instrument equiva-
lent. In fact, the output of the oscillator is
constant and the building up and dying
away of the sound is implemented by vary-
ing the gain of an amplifier. As you can
imagine, it would be at best cumbersome
to twiddle the knob of an amplifier fast
enough to simulate percussive attack but
here again voitage control comes to the
rescue in the form of a voltage-controlled
amplifier (VCA).

In synthesizers, the gain of the amplifler
is made proportional to the magnitude of
a control voltage and in most cases this
controlling voltage is generated by a pro-
grammable function generator.

A function generator is simply an elec-
tronic circuit that in response to a trigger-
ing signal produces a voltage that rises to
pre-set level in an amount of time set by
one control knob (ATTACK) and then falls
back to zero in an amount of time set by
a second knob (DECAY). Sustain is ordi-
narily handled by keeping the triggering
signal on for the desired sustain interval.

Figure 16 shows a typical example of
an oscillator feeding a VCA that is being
controlled by a function generator to pro-
duce a desired envelope.

This leaves us with only one of the most
basic natural properties to simulate—
timbre. As with mechanical instruments,
many of the timbral properties of a sound
are the result of the excitation waveform
produced by the vibrating element in the
instrument and the remainder of the tim-
bral properties are the result of the char-
acteristics of the resonator that couples
those vibrations to the air. Earlier we dis-
cussed the filtering characteristics of natu-
ral resonators because we were leading up
to the use of an electronic filter as an
equivalent circuit for this mechanical
property.

The type of electronic filter used in the
GNOME is the bandpass filter. A sine-
wave applied to the input of bandpass
filter will pass through relatively un-
changed if it is at this center frequency
of the filter but will be attenuated if at
some other frequency. Similarly, the sine

(continued on page 82)



Turntable

Drive

Systems

The idler-wheel, belt drive and
directdrive systems are examined along
with their effects on rumble and wow-and-flutter.

by LEN FELDMAN
CONTRIBUTING HI-Fi EDITOR

SEVERAL MONTHS AGO WE ENAMINED THE
various ways in which turntable rumble
can be specified. {See “Signal-to-Noise—
What Does It Mean,” Len Feldman, Sept.
1975 issue.) Aside from rumble and vibra-
tion (which detern:ines the signal-to-noise
capabilities of a turntable system), the
only other performance specification that
is relevant to record reproduction is the
speed accuracy and consistency of turn-
table rotation. Speed accuracy is usually
stated in maximum percentage deviation
from the desired speed (usually 33V3 or
45 RPM), while periodic or cyclical varia-
tion above and below true speed (also ex-
pressed in percent) is referred to as wow
and flutter. Wow is a slow repetitive speed
change, generally occurring at a rate of
less than 10 Hz, while flutter is any pe-
riodic variation in speed which occurs at
a rate of more thari 10 Hz.

Both rumble and wow-and-flutter are
direcily related to the type and quality
of drive system used to rotate the turn-
table. In recent years, manufacturers have
begun to stress the sophistication and per-
fection of their turntable drive systems.
They have gone into great detail about
motor type and construction, method of
coupling rotational energy from motor
to the turntable itself, and generally tried
to prove (verbally) that their particular
choice of drive system is superior to every-
one else’s. Actually, there are only three
basic ways that a phonograph turntable
can be made to revolve. These are indirect
pulley/idler-wheel drive, belt drive, and
direct drive.

Idler-wheel drive

A simplified diagram of pulley/idler-
wheel drive is shown in Fig. 1. A high-
speed motor (generally having a rotational
speed of 1800 RPM) is equipped with a
precision machined multi-step pulley per-
manently mounted to its shaft. An inter-
mediate idler wheel, generally constructed
of hard rubber or similar non-metallic ma-
terial, presses simtltaneously against the
motor pulley and against the inner rim of
the turntable itself. Since rotation of the
typical motor is much faster than the re-
quired turntable speed, it is necessary to
“step down” the speed of rotation. This is
done by establishing precise diameters on

the motor pulley. These diameters are ap-
proximately 0.0185 as great as the inner
turntable diameter for 333 RPM, and
0.025 as great as the inner diameter of
the turntable rim for 45 RPM. As an
example, if the inside rim of a turntable is
machined to a diameter of 10 inches, the
33% RPM *“step” on the motor pulley will
be 0.185 inches in diameter and the 45
RPM “step” will be machined to 0.25 or
Y4-inch diameter.

The purpose of the idler wheel is two-
fold. First, because it is made of slightly
compressible naterial, it tends to absorb
some of the vibration produced by the
high speed revolving motor. This same
compressibility also tends to smooth out

FIG. 1—PULLEY/IDLER-WHEEL
drive system.

turntable

some of the speed variations which might
be introduced by minor eccentricities of
the motor pulley diameter and of the turn-
table inner rim diameter. Secondly, the
idler wheel serves as a convenient means
for changing speeds in a multi-speed turn-
table system. The idler wheel is coupled
mechanically to a speed-changing lever
which causes it to move up and down and
to engage the appropriate diameter on the
motor pulley.

Drive motors used in this type of drive
system are either induction types or syn-
chronous:motors. Since induction AC mo-
tors are subject to speed variations based
upon fluctuating supply voltages, better

turntable systems use synchronous motors,
whose speed is dependent only upon
power-line frequency (60 Hz in the U.S,,
50 Hz in most other parts of the world).
Many manufacturers of record players
that use the pulley/idler-wheel drive sys-
tem will supply alternate motor-shaft
pulleys (and sometimes alternate idler
wheels to match) for conversion from 60
Hz to 50 Hz operation.

Speed accuracy and adjustment
The speed consistancy of a synchronous
motor has led many people to believe that
any turntable that uses this type of motor
will, of necessity, rotate at the correct
speed. It should be obvious from the dis-
cussion above that this is not true. Such
turntables will rotate at a consistent
speed that may or may not be exactly
33%a or 45 RPM. This depends upon the
precision with which the motor shaft
pulley, idler wheel and turntable rim have
been fabricated. Since motor speed is con-
stant, however, the only way to provide

FIG. 2—MINOR SPEED ADJUSTMENTS in a
pulley/idler-wheel drive system is accom-
plished by moving the idler wheel up and
down along tapered sections of the motor
pulley.

for speed adjustment on units using this
system is to include some means for vary-
ing the diameter relationships which
determine ultimate turntable speed.
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A simple way 10 do this is shown in
Fig. 2. Here, the motor shaft pulley steps
are tapered and a means is provided for
having the vertical position of the idler-
wheel up and down the surface of the
motor pulley so that it engages varying
diameters. As the idler moves up, turn-
table speed will decrease, while downward
motion causes the rotation to speed up.

The “‘trouble” frequencies
of idler drive

There are several problem frequencies
involved in this kind of drive system that
can produce periodic variation of speed
(wow and flutter) as well as vibration
which shows up as audible rumble. First,
of course, the fundamental motor rotation
at 1800 RPM is the same as 30 Hz (1800/
60), so that speed variation and vibration
can be introduced at a once-per-motor
revolution rate of 30 Hz. Then, there is
the speed of rotation of the idler wheel
itself, which may vary from design to
design.

If the idler wheel diameter is eight times
that of the motor pulley, a new once-per-
revolution frequency of just under 4 Hz
is introduced. Any irregularities on the
surface of the idler, or any uneven friction
in its bearing surface which occurs at one
point-per-revolution will introduce wow
at a 4-Hz rate. Unhappily, this is the
“wow” rate which seems most audible to
listeners. Finally, there is always the pos-
sibility that the turntable itself may be ec-
centric, so that a speed variation that oc-
curs at 2 Hz (1/33.3) may be sensed by
the listener.

The motor itself, though rotating at
1800 RPM, is usually a 4-pole motor and
in poorly designed motors there may be
torque pulses which occur at twice or
even four times the rotation rate, leading
to rumble and flutter frequencies of 60
and even 120 Hz. It should be pointed out,
however, that a well designed idler-drive
system need not have any of these prob-
lems. It all depends upon the precision of
the machining, materials used, and overall
quality of motor and associated drive
parts. Most record changers use this drive
system. A typical turntable system em-
ploying the idler-drive is shown in Fig. 3.

FIG. 3—DUAL 1229Q top-of-the-line multiple-
play turntable uses the pulley/idler-wheel
drive system.

Belt drive systems

The intermediate idler wheel can be
eliminated if a belt (made of rubber, neo-
prene or a similar compound) is used to
translate rotational torque of a motor di-
rectly to an inner rim on the underside of
the turntable itself, as illustrated in Fig. 4.
Proponents of this approach claim that the
intervening belt absorbs motor vibration
more completely and that greater precision
of rotation is possible using this-drive sys-

TURNTABLE PLATTER

PULLEY

MOTOR
FIG. 4—BELT-DRIVE turntable system.

tem. Until recently, this drive system was
used exclusively in single-play turntables,
since it was deemed difficult to combine
the belt-drive principle -with the record-
changing mechanism required in multiple-
play units.

The B.I.C. turntables, recently intro-
duced by British Industries Company,
have apparently solved that problem and
have successfully combined the advan-
tages of belt-drive with multiple-record
handling facilities. A photo of one of their
two available models is shown in Fig. S.

FIG. 5—B.|.C. MODEL 980 by British Indus-
tries Company uses the belt-drive system in
this muitiple-play turntable. This unit also
features electronic motor-drive and speed
adjustment.

‘While basic motor requirements remain
the same whether a belt drive or an idler
wheel system is used, there has been a
growing tendency to use slower speed
motors in belt drive systems. By increasing
the number of poles in a synchronous
motor, speed of rotation is reduced. Thus,
the 24-pole synchronous motor used in the
B.I.C. units (and more recently in the
single-play Stanton 8004 turntable shown
in Fig. 6) rotate at a fundamental speed

FIG. 6—~STANTON'S MODEL 8004 single-play
turntable also uses belt-drive system. Turn-
table is magnetically suspended, eliminating
vertical friction at bearing.

of 300 RPM. A second, internal rim on the
underside of the turntable is cast and ma-
chined to a much smaller diameter than
the inside of the outer turntable rim so that

speed step-down is correct for the required
33V3 and 45 RPM turntable speeds.

While in theory a properly designed belt
drive system should be “quieter” than an
idler-system, much depends upon the
quality of the belt itself. If it is at all lumpy
or bumpy along its surface, these varia-
tions in thickness can impart their own
vibrations and speed variations to the
driven turntable. For this reason, many
belts are precision ground after molding
to insure perfectly smooth surfaces.

As for the multi-pole slower speed drive
motors, a 300 RPM motor will, of course,
have a fundamental once-per-revolution
frequency of § Hz (300/60). Since this
frequency is well below the audible lim-
its of human hearing, its effect in the
overall “rumble” picture should be less
audible. Essentially, this is true, but
there are qualifications to consider. Even
though the predominant rumble fre-
quency may be only § Hz, if your amplifier
is direct-coupled (and has good response
down to that low frequency), enough 5 Hz
rumble may cause your speaker system’s
woofer cone to undulate wildly at that
low, low frequency.

While the 5 Hz itself is not audible, if
the speaker cone is forced out of its linear
operating region because of this energy,
musical frequencies that are being repro-
duced simuitaneously may become highly
distorted. A good check for this is to re-
move the speaker grille while auditioning
one of these turntables equipped with
slower speed motors and watch what hap-
pens with the volume turned up fairly high
during a quiet passage on the record. If
the speaker cone is waving wildly in the
breeze, reach for the low-cut rumble
(sub-sonic) filter on your amplifier panel,
or choose another turntable system!

Remember, too, that sub-multiples and
multiples of the basic 60-Hz power line
frequency can also find their way into
these systems (30 Hz, 60 Hz, 120 Hz etc.),
though usually their amplitude will be
lower in these slow-speed motors.

We mentioned before that the only way
to adjust speed on any turntable using a
synchronous motor is by mechanically
changing diameter relationships between
the motor pulley and the turntable drive
rim. That is true, so long as the motor is
driven directly from the utility power line.
It is possible, however, to drive a syn-
chronous motor by internally generated
AC voltages, produced by built-in 60-Hz
oscillators. That is exactly what is done in
the B.I.C. model 980, which uses a low-
voltage AC 24-pole synchronous motor
that operates from about 6 volts. An elec-
tronic circuit incorporates a Wein bridge
oscillator (one of the most stable oscil-
lators known) that in turn drives a small
power amplifier, producing the needed few
watts of 60 Hz power to drive the low
voltage motor.

Since the frequency of a Wien bridge
oscillator can be easily varied by means
of a variable resistor in the oscillator’s
feedback circuit, all that's needed for
speed adjustment is a customer-accessible
control knob which adjusts this resistance
value. Increase the oscillator frequency
to 61.2 Hz or reduce it to 58.8 Hz and you
have a *=2% speed adjustment capability
without having to change any pulley diam-
eters. In theory, at least, even the change
from 33%5 to 45 RPM could be accom-



plished in this way, although B.I.C. chose
to retain the two-step pulley in their de-
sign.

Direct-drive turntables

Long ago, transcription turntables used
in broadcast studios were called direct-
drive turntables because the motor shaft
pulley made direct contact with the inner
(or, in some cases, even the outer) rim of
the large turntables that were used in
such applications. Today’s direct-drive
units, such as the Technics by Panasonic
model SP-10 shown in Fig. 7, operate on

~
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FIG. 7—TECHNICS BY PANASONIC MODEL
SP-10 features direct drive, slow speed DC
servo-controlled motor. Pickup arm must be
purchased separately.

entirely different principles. In the first
place, the motors used in today's units
rotate at the actual. low speed of the turn-
table itself (333 RPM or 45 RPM).
Their shafts, therefore, have the turntable

POSITION DETECTION
SENSING

directly affixed to them with the center-
hole spindle forming a part of the shaft
assembly.

The motors used in these direct-drive
turntables are primarily DC motors,
driven by electronic circuitry which is
built into the turntable system. In the case
of the turntable shown, a DC brushless
motor is powered by a servo-controlled
electronic power source which automati-
cally varies the amount of voltage fed to
the motor whenever speed of rotation
varies, regardless of the cause. A block
diagram of the electronic speed control
system is shown in Fig. 8. Many alterna-
tive forms of speed regulation and control
have been applied to these new direct-drive
turntables.

Some, such as Dual’s model 701, use two
Hall-effect generators to drive four
switching transistors that produce a ro-
tating magnetic field in the motor’s field
coils. This causes the four magnetic pairs
on the rotor to be pushed and pulled con-
tinuously. A voltage which is a function of
motor speed is fed to an electronic
regulating circuit and is compared to a
constant standard voltage derived from
a regulated power supply. Any difference
between these two voltages causes an im-
mediate change in the motor speed.

Other methods of speed regulation have
been devised by other manufacturers, but
all depend upon some form of electronic
feedback circuitry to keep that speed con-
stant.

The generalization

that direct-drive

wurntable systems are confined to single-
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REFERENCE
OSCILLATOR

b 4
SPEED VOLTAGE
CONTROL REGULATION
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FIG. 8—BLOCK DIAGRAM of electronic drive and speed regulation system, Technics by Pana-

sonic model SP-10 turntable.

play turntables was shattered recently
when Technics by Panasonic startled the
industry by delivering a new direct-drive
system that was also capable of handling
multiple records (a “record changer”—if
that company and our more sophisticated
readers will excuse the use of that much
disparaged term). This new entry is
shown in Fig. 9.

FIG. 9—DIRECT-DRIVE SYSTEM can even be
applied to multiple-play turntables, as dem-
onstrated by this new model SL-1350 from
Technics by Panasonic.

Thus we see that the type of drive sys-
tem used in a turntable is no longer a
function of whether it is a single-play
manual, semi-automatic single play, or
fully automatic multiple play turntable
system. Again, in theory, the direct drive
approach should yield the best or lowest
“rumble” figures of all—and indeed many
of the newer and more expensive turn-
tables now available for home use do
boast figures as high as 70 dB or so (DIN
“B" weighted). It is clear, too, that a DC
motor will not impart vibration frequen-
cies that are harmonically related to the
incoming power line frequency, since no
sinusoidal powering voltages are involved
in the direct-drive system. Nevertheless,
a poorly designed direct-drive system can
have other sources of vibration, at other
random frequencies, that can cause
audible rumble that is no less severe than
that caused by the more commonly en-
countered 30 Hz, 60 Hz, etc.

In the final analysis, then, the choice of a
good turntable system still depends upon
those three primary performance factors
we mentioned at the outset; signal-to-noise
ratio (rumble), speed accuracy. and speed
consistency (low wow-and-flutter). So
long as manufacturers quote these specifi-
cations in meaningful and easily under-
stood terms, the rype of drive system used
remains a function of manufacturer’s

preference—and yours. R-E
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“Putting a jumper from terminal ‘D’
over to point ‘X' didn’t work . . . any
other suggestions?”’

9261 AHVNNVI



RADIO-ELECTRONICS

T
=]

oblecling GB Aniennas

The antenna is perhaps the weakest link in the equipment chain in
a CBradio installation. Selecting the correct type depends on its usage
and on the desired coverage. Here are some selection guides.

WHETHER OR NOT A MOBILE CB UNIT
can maintain reliable contacts with its
base station depends largely on the
types of base and mobile antennas and
how they are installed. This is partic-
ularly true of the antenna on the mo-
bile unit.

The hasic or fundamental antenna is
a length of wire one-half wavelength
long and broken in the center by an in-
sulator. The antenna—called a half-
wave dipole—is fed in the center by a
two-wire transmission line. The resis-
tance of the antenna at the feedpoint is
approximately 70 ohms. The overall
length of a dipole for the 27-MHz Citi-
zens band is approximately 108 inches
long.

It would be highly impractical to in-
stall an antenna of this length on the
average vehicle so mobile radio design-
ers quickly adopted the Marconi or
ground-plane type vertical antenna as
being the simplest and most practical
for vehicular installations. Since trans-
mission and reception is best between
stations using antennas of the same
polarity, vertical antennas are most
often used at base stations whose main
contacts are with mobile units.

This antenna is half the length of a
dipole or one-quarter wavelength long
—about 9 feet at 27 MHz. If a quarter-
wave antenna is to operate properly and
most efficiently with a low angle of
radiation for maximum ground-wave
range, it must work against a good earth
ground. When this is not possible, as
when it is mounted on a building or on
a vehicle, it must work against a ground
plane which is a substitute for a good
earth ground.

Ideally, the ground plane is a square
or round metal plate or wire mesh. The
minimum radius of the circle or half
the diagonal of a square ground plane
should be one-quarter wavelength or
equal to the electrical length of the
radiator. The ground plane, in effect,
acts as a mirror that simulates the addi-
tional quarter-wave section that would
be required if the antenna were not
working against ground. The most com-
mon ground plane for VHF antennas

by ROBERT F. SCOTT
TECHNICAL EDITOR

consists of a number of stiff wires or
rods extending from the base of the
radiator. The most common type of
quarter-wavelength vertical antenna is
mounted on an insulator in the center
of the ground plane. The center or core
of a coaxial cable connects to the base
of the antenna radiator and the coaxial
shield connects to the ground plane.
The impedance at the base of a quarter-
wave radiator is about 35 ohms—half
that of a half-wave dipole. This is not a
perfect match for 50—52-ohm coaxial
transmission lines but it is sufficient to
yield a SWR of 2.5:1 or better.

(In the case of a base station antenna
mounted on a tower or a mast, the
ground plane may consist of three or
four radials sloping downward at a
45° angle. Now, the feed-point impe-
dance approaches 50 ohms so it is a
nearly perfect match for 50-ohm coax.)

Vehicular installations

The ideal location for a vertical an-
tenna on an automobile or other ve-
hicle is in the center of a metal roof.
But, a 9-foot whip can be quite un-
wieldly when mounted on the roof of
the family car so it is usually mounted
on a bumper or fender. In this case, the
radiation pattern is distorted from the
circular (ideal) configuration to one
that is decidedly directional due to the
close proximity to body metal.

Many CB’ers object to the 120—108-
inch whip designed for mobile opera-
tion so several shortened forms have

Base Loading

N\
FIG. 1—LOADING COILS compensate for phy.

been developed. By using a loading coil
at the base, in the center, above the
center or at the top of a physically short
radiator, the effective electrical quarter
wavelength can be attained.

When a vertical radiator is short-
ened to less than a quarter wavelength,
it presents a capacitive reactance and
a lower radiation resistance to the
source. To compensate, a loading coil
is used to provide enough effective in-
ductance to compensate for the phys-
ical shortening. When the loading coil
is at the base of the antenna, the coaxial
transmission line is usually tapped on
to the coil at a point that provides a
good impedance match between the
two.

A coil-loaded shortened antenna is
less efficient than a full-length quarter-
wave whip. But, when it is installed in
the center of a vehicle’s metal roof, its
radiation pattern suffers less distortion
than that of a full-wave whip mounted
on the car’s rear bumper, on the cowl
of a truck or on the side of a motor-
home.

The placement of the loading coil in
a shortened vertical radiator depends
on several design factors and on how
and where the antenna is to be used.
The efficiency of the antenna is directly
related to its height above ground and
on the distribution of the RF current
along its length. Naturally, the ideal is
the full-length quarter-wave antenna.

In this case, the current distribution
resembles one-quarter (ninety degrees)
of a sinewave with minimum current at
the top and maximum current at the
base. Figure 1, from material supplied

M

sical length in a shortened antenna. The position

of the coil in a vertical antenna affects its overall performance.



by Hy-Gain, compares the current dis-
tribution of a full-length quarter-wave
radiator with base-loaded, center-
loaded and top-loaded radiators. The
solid lines represent the current dis-
tribution in a short loaded antenna and
the dashed lines the current in full
quarter-wave antennas. The shaded
arcas represent loss in radiation eth-
ciency.

Note how current distribution and ef-
ficiency vary with the position of the
loading coil. Obviously, the top-loaded
provides performance quite like that of
a full-length radiator. However, you
have to consider installation and use.
Top-loaded radiators perform a little
better than base-loaded types but they
are difficult to match and their char-
acteristics tend to change rapidly with
any movement that varies the position
of the loading coil with respect to the
ground plane.

Furthermore, the loading coil on the
top of an antenna cannot take physical
abuse as when struck by trees and other
low obstructions. On the other hand, in
a base-loaded antenna, the loading coil
is pretty firmly fixed in relation to the
ground plane so antenna detuning with
movement is minimized. The tip of the
whip can be made of spring steel or
other material that can take battering
by trees and low overpasses.

Radiation patterns ®

Every antenna has vertical and hori-
zontal radiation patterns. The horizon-
tal shows the relative amounts of power
radiated to the 360 degrees of the com-
pass and the vertical pattern shows the

angle at which maximum power is ra-
diated with respect to the horizon.

The radiation pattern of a vertical
antenna is (ideally) circular—radiating
equally to all points of the compass.
The pattern resembles a doughnut with
the radiator passing through the hold
in its center. Slicing through the dough-
nut, we may find its cross-section to be
circular, elliptical with its long axis
pointing skyward or it may be squashed
nearly flat so its greatest dimension is
parallel to the earth’s surface. See
Fig. 2.

A quarter-wave radiator squirts a
considerable amount of the transmitter
power upward where it is wasted in the
atmosphere. As the radiator is length-
ened to a half wavelength and longer
(Fig. 3), the available power is con-
centrated in a lower, more extended
lobe to provide a stronger signal over
a greater distance.

The quarter-wave radiator is the
standard against which all other verti-
cals are measured. It is said to have an
amplification factor of wnirv or zero
dB gain. (An antenna is a passive de-
vice so it cannot amplify the signal fed
to it by a transmitter or picked up from
a distant station. Instead, it derives its
apparent power gain by concentrating
more of the transmitter power at lower
angles to the horizon.)

Stepping up from the quarter-wave
radiator. we have half-wavelength, five-
cighths wavelength and 0.64-wave-
length verticals. These provide approxi-
mate gains of 1.8, 3.4 and 4+ dB over
a reference quarter-wave radiator.

Some of the more impressive vertical

COLINEAL

TYPCAL VETICAL 1ADILTION PaTz NS

FIG. 2—VERTICAL RADIATION PATTERNS of ground-plane and colinear antennas. The appar-
ent gain of the latter is due to its lower angie of radiation.

ADDED
RANGE

FIG. 3—CB COVERAGE ALONG THE GROUND increased as the antenna is lengthened beyond

one-quarter wavelength.

base station antennas based on two or
more electrical half-wavelength radia-
tors operated in phase. The average CB
colinear is a full-wave vertical whose
electrical length is around three-quarter
wavelength. The transmission line con-
nects to a 52-ohm point on a matching
coil or to a shunt-feed arrangement. A
capacitance “top hat” consisting of a
few radials or a wagon-wheel type con-
figuration shapes the current distribu-
tion for best operation and also serves
to minimize static electricity build-ups
that cause interference with reception.
Typical colinear antennas are the CLR
series by Hy-Gain, the Hustler Jam
Ram model 27 Jr by New-Tronics
Corp. and Mosley's Devant.

Directivity

In many cases, it is desired to radiate
maximum power in only one direction.
This is particularly true in installations
where all communications are between
two fixed stations. as between a ranch
house and a stock pen or an oil well
and pumping station. Some directional
antennas concentrate their radiated
power in directions 180 degrees apart;
these are bidirectional. Antennas that
pour all of their radiated power in one
direction are wunidirectional. Some uni-
directional antennas are mounted on
rotators so they can be aimed in the
desired direction. Others are fixed ar-
rays of two or three quarter-wave radia-
tors whose pattern can be rotated elec-
trically by changing the method of
feeding and the phase of the current in
the radiators. Beams for CB use will be
covered later. R-E

POOR FOCUS

This Silvertone 4267 has a focus
problemn. The focus control has no ef-
fect. High-voltage is good, but 'm read-
ing only 3.5 kV on the focus, and it
won’t vary. I can reduce the high-
voltage and get better focus. What's
going on?—D.F., Lyndhurst, OH.

Your focus voltage is too low. For
proper focus, you must have approx-
imately 20% of the high voltage; that's
why you can reduce the high voltage
and get a focused raster. Since you re-
placed the focus rectifier without re-
sult, the problem should be in the focus
transformer. (The pulse that drives the
focus rectifier comes from the horizon-
tal output tube plate. If this is low, your
high voltage, boost and sweep would
also be down.)

Try this. Disconnect the two leads
from the focus transformer to the fly-
back. This should bring your focus
voltage back to slightly above normal.
This type of adjustment is a “variable-
loss” thing like the old width coils. If
this brings it back. replace the focus
transformer.
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Engineers
design
electronic
circuits
-SO can
you!

Only CREI offers you a choice
of 18 home study programs

in electronics with circuit design,
plus special arrangements

for engineering degrees

Advanced Electronics

Circuit design is perhaps the one qualifi-
cation that distinguishes advanced
technical personnel and engineers from
the average electronics technician.

If you can design electronic circuits,
you can more readily understand the
circuitry of all types of electronic equip-
ment. Thus you can more casily handle
the repair and maintenance of such
equipment, as well as assist in the devel-
opment of new electronic systems.

The ability to design electronic cir-
cuits to solve practical ¢ngineering prob-
lems is one of the most valuable skills
you can possess. Those with this ability
are sought after and command posi-
tions of far greater responsibility, pres-
tige and pay than the average techni-
cian.

If you are going to have a worthwhile
carcer in the ficld of clectronics, the
ability to design circuits is a skill you
will want to acquire.

Circuit design in
all CREl programs

CREI covers circuit design in its home
study programs in electronics. This is
one of the factors that makes CREI
training different from most other home
study schools. CREI programs, of
course, are college level—the same level
of training you will find in any college
or university offering programs in elec-
tronic engineering technology.

CREI training, however, is designed
for home study. The programs give you
effective, step-by-step training to help
you move up in your career in e¢lec-
tronics by using your spare time for
technical self improvement,

Unique Design Lab
CREI gives you both theory and prac-
tical experience in circuit design with its
Electronic Design Laboratory Progran.
The professional equipment included in
this program allows you to construct,
test out and correct the circuits you de-
sign until you have an effective circuit.
This Lab Program helps you under-
stand advanced electronics. It also gives
you practical experience in many other
important areas of e¢lectronics, as in
prototype construction, breadboarding,
test and measurement procedures, Cir-
cuit operation and behavior, characteris-
tics of electronic components and how
to apply integrated circuits.



~areer Training at Home

Only CREI offers this unique Lab
Program. It is a complete college lab
and, we believe, better than you will

prenrc el Send for this FREE Book
' describing your opportunities

fessional equipment in this program be-
comes yours to keep and use throughout

pntidni R and CREI college-level
programs In electronics

Engineering Degree

CREI offers you special arrangements
for earning engincering degrees at cer-
tain colleges and untversities as part of
your home study training program. An
important advantage in these arrange-
ments is that you can continue your full
time job while “going to college” with
CREIL This also means you can apply
your CREI training in your work and
get practical experience to qualify for
carcer advancement.

Wide Program Choice

CREI gives you a choice of specializa-
tion in 14 arcas of electronics. You can
select exactly the area of electronics
best for your carcer field. You can spe-
cialize in such areas as computer clec-
tronics, communications engineering,
microwave, CATYV, television (broad-
cast) engineering and many other arcas
of modern electronics.

FREE Book

In the brief space here, there isn’t room
to give you all of the facts about CREI
college-level, home study programs in
electronics. So we invite you to send
for our free catalog (if you are qualified
to take a CREI program). The catalog
has over 80, fully illustrated pages de-
scribing your opportunities in advanced
clectronics and the details of CREI
home study programs.

et Mail card or write describing qualifications to Gl Bill
Qualifications CREI programs

You may be eligible to take a CREI CAPITOL are approved
college-level program in electronics if RADIO for training of
you are a high school graduate (or the ENGINEERING \"48!_“”” and _
true equivalent) and have previous ser wcemen_unde,
training or experience in electronics. INSTITUTE the G.I. Bill.
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SOME MODELS OF THE NEW RCA CTC-81
and CTC-74 color TV chassis use a
unique remote control system that fea-
tures on-screen display of the selected
channel number and the time-of-day.

In addition, the set owner, selects
channels by punching out two-digit
numbers on a calculator-like keyboard.
This is a direct-access system that per-
mits the customer to go directly from
any channel to any other channel. For
more information on similar systems
see “Star—A New Kind Of TV Tuning
System” Radio-Electronics, December
1974; also see "Omega Tuning System”,
Radio-Electronics, December 1975.

Other features of this new control
system include remote control of vol-
ume, color, tint and chassis power.

The control unit (it’s the only way to
control the set, there are no controls
on the receiver itself) is an ultrasonic
transmitter that RCA calls an XL-100
control center.

What the unit controls

To turn the chassis on, the customer
simply punches out the desired channel
(01 through 83). If an active channel
has been selected, program audio and
video appear immediately after the
second digit is entered. To turn the
chassis off, the user enters two zeros
(00).

When the set is turned on, and each
time a new channel is sclected, the
channel number appears in white in the
lower right hand corner of the screen.
The time appears on the lower left hand

It's a new kind of remote control system for
acolor TV.The most noticeable thing about it is that
there are no controls atallonthe TV itself.

side of screen and shows hours, minutes
and seconds. The channel number and
time of day remain visible for five sec-
onds and then turn off. They can be re-
called at any time by making a new
channel selection or by tapping the “C”
or “T” buttons. If recalled by using the
*C” button, the display appears in red.
If you use the “T” button the display
appears in green. If for any reason the
set owner wants the display on all the
time, he flips a switch on the rear of
the set.

Actually, power is applied to the
chassis as soon as the first digit is en-
tered. However, if the second digit is
not entered within 25 seconds, the set
turns itself off. This feature prevents
accidental triggering of the system

COMMAND MODULE

by MARVIN WILSON

when no one is home.

To control volume, the UP botton
on the control keyboard is depressed
to increase the volume and the DOWN
button to decrease volume. These
switches are marked with arrows to in-
dicate up and down.

To adjust color, the user depresses
the “C” button and then the up or down
buttons. Tint is controlled in a similar
fashion. First you depress the “T" but-
ton and then either the up or down but-
ton.

What Makes It Work

Now let’s take a look at the electronic
systems that make this electronic magic
possible.

Physically, the complete address tun-
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REMOTE FLAG
ULTRASONIC 1C CONTROL
INPUT
Dy
CONTROL
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D3
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CLOCK 1
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FIG. 1—-DIRECT ADDRESS remote receiving
system being used in the latest RCA color
TV chassis. It does an interesting job.
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ing system consists of a l4-frequency
ultrasonic transmitter (see schematic in
Fig. 2). Inside the TV thereis an ultra-
sonic decoding and function command
system called the Direct Address Pack-
age (DAP). It is shown in block dia-
gram form as a part of Fig. 4. Then
there’s an ultrasonic preamp and post
amplifier (they are shown in both Fig.
3 and Fig. 4). There's also a five-
module receiving, decoding and com-
mand assembly that includes the UHF
and VHF tuners (sce Fig. 3). The last
section s the time-set pushbutton
switch assembly that also includes the
VHF oftset potentiometers.

As you can see in Figures 3 and 4,
ultrasonic signals from the control cen-
ter are received and amplified by the
preamplifier. From here the signal goes
to the post amplifier that aniplities and
amplitude-limits the incoming ultra-
sonic energy before applying it to the
command module. The command
module (Fig. 3) converts the 14 pos-
sible ultrasonic frequencies into digital
codes that control the desired functions
(on-off, channel select, volume, color
and tint). The same digital codes are
applied to the display module. It con-

transmitter.

PHOTO SHOWS INSIDE of remote
FIG. 2—(below) SIMPLIFIED DIA-

GRAM of the remote control unit. Fourteen different
untrasonic signals are produced and transmitted.

T

[3
Q3

verts the channel number codes into
video information that is displayed as
channel numbers on the screen. The
display module also contains an elec-
tronic clock that supplys time-of-day
information to the display circuits.
The channel-sclect codes are applied
to the VHF tuning and UHF tuning
modules. These modules select the ap-
propriate analog voltage tor the var-
actor tuner operation. They also pro-
vide the respective tuners with the

Q2
AAA—4
CR7
I L ey o S
T
__:L CrRS ¥ y J- I
COLOR CRG o1 ..|../1
+9V I -J_-
(o} = —=
h" Vd L":"?! ¢ -i— TRANSDUCER
j @P LED 358MHz | =
R5 *—— 4 CR4 i =
: -]
D —

proper power and bandswitching volt-
ages.

A scparate power supply module
(not shown) provides the DC voltages
nceded to operate the direct address
system. Standby voltages as well as
some operational volitages are derived
from the AC line input via a module
mounted transformer and rectifier cir-
cuit. The rest of the required voltages
are taken ofl the set’s 175-volt DC and
38-volt DC supplies.
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FiG. 3—MAJOR SUBSYSTEMS in the direct address package are shown here in block diagram
form. Note that the tuners are part of the system.
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FIG. 4—DIRECT ADDRESS SYSTEM BLOCK DIAGRAM shows everything from the ultrasonic
remote transmitter through the display on the color TV screen.

BLACK SURROUND FIG. 5—COMPARISON OF WHITE numeral
*1” digit to the output waveform that pro-
duces it. Note the black outline around the

numeral.

The transmitter
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A simplified schematic of the remote
transmitter ts shown in Fig. 2. Inte-
grated circuit Ul consists of a crystal
controlled oscillator and dividers that
supply ultrasonic energy to the trans-
ducer at one of the 14 seclected fre-
quencies.

When the user pushes the keyboard
switches, the switch supplies a positive
DC output to the oscillator on the
proper input terminal. The output pulse
train at the selected frequency appears
simultaneously on the bases of transis-
tors Q! and Q2. They drive the trans-
ducer through transformer T1.

The transformer secondary is tuned
to resonate with the capacitance of the
transducer beyond the highest sclect-
able ultrasonic frequency. By charging

capacitor C4, the transformer primary
provides extra driving power for the
transducer.

Diodes CRS, CR6, CR7 and CR8
prevent output current reversal, allow-
ing T! and its associated circuitry to
ring when pulsed. A voltage tripler rec-
tifies the 150 volt peak-to-peak output
AC to provide the DC bias for the
transducer.

The transmitter has a unique battery
condition indicator. It consists of an
LED and a PUT. When the “C” button
is pushed, the battery voltage that ap-
pears at the oscillator color frequency
input is applied across the LED (CR4).
The LED cathode returns to ground
through Q3, a programmable unijunc-
tion transistor (PUT). The gate voltage
on the PUT (Q3) is set by RS to main-
tain transistor conduction with battery
voltages higher than 6.5 volts. When
the battery drops below 6.5 volts Q3 no
longer conducts and the LED will not
light.

The receiver

As shown in Fig. 1, ultrasonic energy
from the control center (remote trans-
mitter) is preamplified by the MCY
preamplifier module. The preamplifier
is tuned to accept a spectrum of ultra-
sonic frequencics from approximately
30 kHz to 60 kHz, and to provide a
voltage gain of approximately 60 dB.
Power for the preamplifier is supplied
from the direct address power supply
module.

From the preamp, the band-limited
and simplified ultrasonic energy is
coupled to the post-amplifier module.
It supplies an additional 60 dB of volt-
age gain and provides a square wave
output limited to a value of 12V p-p.

The remote receiver and decoder
functions take place in a unique large
scale integrated circuit (LSI) located
on the command module. This *“‘re-
mote” IC consists of a ftrequency
counter and decoder which converts
each of the 14 possible input ultrasonic
frequencies into a binary code. The
ultrasonic frequency corresponding to
cach of the ten transmitted digits, O
through 9. is converted into the respec-
tive binary number on output terminals
D1 through D4. In addition, the “up,”
“down,” color (“C”) and tint (*“T")
functions each produce a binary num-
ber plus an output on the “control”
terminal. These remote IC outputs are
decoded by the “control” IC which gen-
erates the appropriate function com-
mand signals.

Because a high degree of immunity
from undesired inputs is a prime requi-
site for the reliable operation of the
digital address system, the remote IC
only reacts to valid, legitimate ultra-
sonic inputs. Each ultrasonic input is
sampled at a 120 sample-per-second

(continued on page 86)
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RADIO EMERGENCY ASSOCIATED CITIZENS TEAMS

REACT-What’s It All About

Citizens Band group keeps perpetual watch on channel 9, supplies
information and aid to motorists and helps in emergencies.

A SUDDEN CATASTROPHE ERUPTS—FLOOD,
earthquake, tornado, or a forest fire that
wipes out a village. The authorities are out
with emergency gear, evacuating people in
danger, supplying food for the hungry,
lodging for the homeless, and emergency
medical and hospital service for the in-
jured.

Emergency communications services are
vital at such a time. Wires are usually
down: pcwer is often out, normal com-
munications facilities may be entirely dis-
rupted. Tracitionally the amateur has
moved in, setting up his portable equip-
ment and preparing to handle messages
into and out of the stricken area.

But today a new agent—the Citizens-
band communicator—is in the center of
the emergency as soon as it appears. No
need for him to set up equipment—his is
in his car—or in his hand. Highly mobile,
he can report on rapidly changing condi-
tions even while they are changing, and
can maintain contact between various
groups working on the same emergency as
no other service can.

In many cazes this work is done by local
Citizens-band groups. But by far, the
greater number of effective workers are
banded together in a national organization
called REACT-—Radio Emergency Asso-
ciated Citizens Teams. Organized in the
late 1950’s by Hallicrafters, the Associa-
tion is now sponsored by the Research and
Development department of General
Motors as an aid to highway travelers.

Even though REACT ers have made a
glorious record in emergency activities,
probably REACT’s most valuable work is
to help motorists on the road. They re-
spond to calls for assistance, giving in-
formation and referring calls to agencies

by FRED SHUNAMAN

able to handle them, as well as engage in
life-saving activities in road accidents. CB
Radio means more than just a sales boom.
Used effectively and in an organized man-
ner, CB communications can provide a
necessary and valuable community service.
And aside from community service, or-
ganized CB communications can create
new marketing opportunities in your re-
gion. But how can CB help a community?

Other activities, such as assistance to
police during parades and celebrations,
maintaining communications during
searches for lost children, and even par-
ticipating in an “annual rattlesnake hunt”
are reported on with some enthusiasm in
the association’s organ, The National
REACTER. Their central activity is to
keep a continuous watch on CB channel
9, recognizing that many motorists have
CB equipment, which can be completely
useful to them only if they are able to
contact help at any time.

REACT has its heroes

REACT'ers nevertheless point with
pride to their work in severe emergencies,
where they already have an honor roll of
members lost in the service of the public.
In the Rapid City (South Dakota) flood
of 1972, five REACT members were

among the victims. Herb Whiting. his wife.

Phyllis, Marv Pepper and Blake Thornton
of Black Hills C-276 REACT and Otis
Mathews of Rushmore 2158 REACT were
instructed to take positions in the flood
areas and were cut off by waters that rose
faster and farther than expected. At least
two other Black Hills members were
trapped for several hours, one in a tree

and the other in a water-filled car.

More recently David Bryant, past presi-
dent of the Hale County (Texas) REACT,
was killed on tornado watch duty. Alerted
by the local REACT coordinator, he took
his regular spotter’s post. His wife was with
him in the car (“I wouldn’t want us to
get separated if Plainview gets hit.”) The
tornado touched down close to Bryant’s
car and a police vehicle also on tornado
watch duty. Bryant’s last transmission was:
“The wind is trying to lift us up! His
body was found in a field about 60 feet
from the car. His wife, in the car, was in-
jured. The police car was also shaken up,
one of the officers receiving lacerations.

A full week’s work

A more recent example was given by
Xenia, OH, where two tornados (some
say three) joined to destroy the southern
third of the city. The Miami Valley RE-
ACT, headquartered in Dayton, has a spe-
cial group called Redicom, trained under
the Red Cross and Civil Defense in first-
aid, survey and disaster work. When the
Sheriff’s radio announced; “A tornado has
touched down in Xenia. Send all available
police, ambulances and first-aiders,” the
Redicom unit was ordered out by the Red
Cross and CD.

Their first duty was to carry the injured
to ambulances. Then for several days they
carried on a combination of communica-
tions and legwork. Mobiles assigned to ex-
plore the partly devastated streets found
heart patients without phones or necessary
medicines, some without food. Others,
who were in normal physical condition,
were afraid 1o leave their homes for fear
of looters. The CB mobiles called the in-
formation back to base, and runners were
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sent with food or other necessary supplies
or aid.

One detachment was joined by Red
Cross nurses with PA’s. The REACT ve-
hicle toured while the nurse announced the
availability of medicine and vaccines, and
asked that people come to the car for
medical aid. Calling on other CB’ers for
assistance, the original Redicom group was
joined by REACT teams and other CB
clubs from Greene, Clarke, Fairfield and
Franklin counties. It was only after eight
days, “spending ten to 16 hours a day in
Xenia,” that the last REACT team was
discharged from a job well done.

These dramatic incidents, and dozens of
others in which REACT ers have risked
life and limb in the service of the com-
munity, are just a few of the thousands of
times REACT ers have been of service to
the motoring public—all the way from
telling a driver where he made a wrong
turn and the best way to get to his destina-
tion, to a two-car accident where ambu-
lances were called and first aid given to the
injured till they arrived.

In this continuing activity they have
had some special successes. During the
energy shortage in early 1974, CB’ers not
only relayed distress calls from motorists
who were out of gas, but were able to di-
rect others to stations that had supplies at
the moment. In many cases, they used their
local knowledge to give information on
the shortest and most economical route to
a given destination.

WHAT IS REACT—HOW DOES
IT WORK?

Any five or more persons may
apply to REACT National Head-
quarters, 11 E. Wacker Drive, Chi-
cago, IL 60601, for a charter to
form a local REACT team. If there
is already a REACT team in the
communlty, applicants will be re-
ferred to it.

There are three simple require-
ments:

1. Establish an effective REACT
monitor system, guarding the
official emergency channel 9,
24 hours per day, 7 days aweek.

2. Maintain an active membership
of at least five Class-D Citizens
Radio operators.

3. Operate at all times In accord-
ance with FCC rules and all
Federal, State and local regula-
tions.

(It might seem that REACT ser-
vice would be useful only to motor-
ists with Citizens Radio. It really is
much broader—a REACT member
or often an ordinary Citizen bander
passing a disabled car or an accl-
dent will immediately put out a call
on channel 9, informing the nearest
monitor of the situation. Some
teams even patrol the highways,
though National REACT does not
endorse such projects, pointing
out that criminals sometimes pose
as disabled motorists to lure good
Samaritans into their reach. In any
case, the services of REACT reach
a much broader group than owners
of CB radios.)
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Sponsored by
General Motors as a Safety and
Community Service Program

OFFICIAL REACT CALLING CARD is handed out to people that have been assisted by a

REACT member.
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COL. ROBERT CHIARAMONTE, who was responsible for integrating the efforts of Citizens-band
radio teams and the Ohio State Police to improve conditions of highway travel.

Organized aid to travellers

The State of Ohio, whose State Highway
Patrol Superintendent, Colonel Robert
Chiarmonte, has been an ardent supporter
of CB from its earliest days, is a particu-
larly excellent example. All 57 Ohio State
Patrol posts are equipped with CB base
units, donated by REACT teams and other
CB clubs, that monitor channel-9 twenty-
four hours a day. In 1970, the Patrol en-
gaged in a two-year test program with
REACT. It included not only road tests
but such activities as planning meetings
where Highway Patrol personnel, REACT
teams and local CB clubs as well as rep-
resentatives of other interested public
services, were involved. A number of prob-
lems were investigated and some educa-
tional work accomplished. One somewhat
unexpected result is that in Ohio, “non-
emergency use of channel 9 is very lim-
ited.”

In some of the tests, CB mobile units
were placed in patrol cars for a given
period of time and their traffic logged. In

one ten-day period during one officer’s reg-
ular duty tour, he received three accident
calls, one report of a car on fire, twelve
disabled motorists. one “driving under the
influence of alcohol” complaint, two run-
away teen-age girls, and three excessive
speed complaints. A tribute to the CB dis-
cipline on the Ohio highways is that there
were no false alarms—all the messages
were legitimate.

The growth of Citizen band use in Ohio,
says Col. Chiaramonte, is incredible. Other
states throughout the nation, keeping a
close watch on Ohio’s progress in CB emer-
gency use, have expressed interest in build-
ing a similar climate of cooperation be-
tween law enforcement agencies and the
CB user population.

“Infinite positive results,” says Col.
Chiaramonte, “could come from the de-
velopment of a nationwide highway emer-
gency communications system as described
here. The day is coming when it may be
said that help for the. person in trouble is
truly as close as his microphone.” R-E



The open short

When is an open
a short?

by JACK DARR
SERVICE EDITOR

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

If you’re really stuck, write us. We’ll
do our best to help you. Don’t forget to
enclose a stamped, self-addressed en-
velope. If return postage is not includ-
ed, we cannot process your question.
Write: Service Editor, Radio-Electron-
ics, 200 Park Ave. South, N.Y. 10003.

R-E’s Service Clinic

THIS IS THE TALE OF A FAIRLY TYPICAL
tough-dog service job. The fault itself
isn’t at all unusual. We've all seen it
many times. However, I thought it
might be educational to follow the
analysis through all of the various tests
(and sec how many times I was led
astray by not interpreting test reactions
correctly!) When you see this (*!%), it
marks one of the points where a dif-
ferent interpretation of the symptoms
would have led me to the solution much
faster.

The TV set was a new Zenith 19DC-
127. 1t had been sold, but developed a
nasty habit of blowing the damper fuse
about every three weeks. When taken
back to the dealer’s shop, it played per-
fectly. After about three trips, it was
replaced by another set and put aside.
After quite a while, I inherited it.

On my bench, it played for quite a
while, and then the fault showed up and
stayed. Replacing all of the tubes did
nothing. Checking for grounds in the
B4~ and boost circuits clearly showed
no grounds (*!*).! Grid drive on the
61.F6 horizontal output was good, but
the cathode current slowly increased
to 400 mA (at which point I pulled the
plug. Disconnecting the tripler didn't
help. The flyback and yoke showed no
shorts on a flybacker test.

Rechecking the horizontal windings
of the deflection yoke showed no shorts.
Ohmmeter tests also showed infinity.
Substituting another horizontal yoke
winding and using only the ends of the
winding hooked to the flyback brought
back the boost and high-voltage. The
cathode current of the horizontal out-
put tube dropped to normal. Hmm.
Must be a high-voltage breakdown in
the horizontal deflection yoke winding.
(¥1%).2

Order new exact-replacement deflec-
tion yoke. Plug it in. Retest. Oh, boy!
Same thing. The cathode current of the
horizontal output tube increased to
above 400 mA and no boost voltage.
(Get red in the face.) Try the substi-
tute yoke again. Everything normal.
Notice that I had used only the ends of
the winding, leaving the horizontal
yoke center tap open. Hook this up.
Hmm.

Current jumps back up and the yoke
smokes. The smoke turns out to be the
4.7K resistor in the center-tap. Check
original yoke; this resistor completely
open. Check replacement yoke; open

here too. Also in my test yoke. Replace
all of them. New we're ready to try
again.

Using my test yoke because it would
be easier to replace the 4.7K resistor,
I pull the set-yoke plug and clip mine
in. Without the center-tap hooked up,
I get normal current, lots of high-volt-
age and 1,000 volts of boost. Discover
that the last one is due to connecting
the top of the yoke to terminal 9 on
the flyback instead of terminal 8 where
it should have been. Correct this and
boost is now normal.

Stop and sit. Try thinking. Every-
thing is now out of the circuit except
the pincushion transformer. As you can
sce in Fig. I, this is actually between
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the two halves of the horizontal wind-
ing. so it has boost on it. Check for
shorts from boost terminals to ground,
B+ and everywhere eise. Nothing.
Completely open circuit.  Actually,
about 3.0 megohms, which ought to be
all right. (*!*)3. Monitoring the boost
with the pin-transformer still in the
circuit shows that the boost voltage
rises and holds momentarily before
dropping drastically. Cathode current
rises at the same time.

It's casy to unhook the boost wind-
ing of the pincushion transformer, one
end actually plugs in. Disconnect this
and connect the ends of the horizontal
yoke winding with jumper lead. Cross
fingers and turn on the set again. Every-
thing normal! Boost, high-voltage and
current all OK. Reconnect center-tap
lead. Still OK. Disconnect test yoke
and plug original yoke back in. Still
normal. (Look sheepishly at brand-new
deflection yoke lying on bench!)

L
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3GOOD
REASONS
FOR
BUYING AN
EMPIRE
CART-
RIDGE

1 YOUR RECORDS WILL LAST
s LONGER. Unlike ordinary
magnetic cartridges, Empire’s vari-
able reluctance cartridges have a
diamond stylus that floats free of its
magnets. This imposes much less
weight on the record surface and
INnsures much longer record life.

2 YOUR RECORDS WILL

= SOUND BETTER. Empire
sound is spectacular. Distortion at
standard groove velocity does not
exceed .05%. Instruments don't
waver, channel separation is razor
sharp.

3 MORE CARTRIDGE FOR

s YOUR MONEY. We use 4
poles, 4 coils and three magnets in
our cartridge (more than any other
brand). Each cartridge must pass
rigid tests before shipment.

For more good reasons to buy an
Empire cartridge write for your free
catalogue:

EMPIRE SCIENTIFIC CORP,

Dept. C,Garden City, N.Y. 11530

Circle 19 on reader service card

Now, apparently we have a shorted
pincushion transformer. Reconnecting
it to the boost momentarily with a clip
lead shows the short. Recheck for short
to ground or B+ from boost winding
of pin transformer; nothing. Open cir-
cuit (*!*)+. Hmm. Examine pincushion
transformer very closely. No burnt
spots, all windings check out at pre-
cisely the correct resistance.

Scratch head. By now the nature of
the fault is becoming apparent, even to
me. It has to be an arc-over (*!*)5.
But where? Can’t hear it pop or sec
it or smell it. Eventually, a very close
examination of the connections to the
boost winding of the transformer shows
it up. There is a spaghetti-covered lead
going to the boost terminal on the
mounting plate. This is crossing the
grounded lead to a capacitor in the
other windings. Moving the spaghetti
covered lead reveals a tiny spot! It had
accidentally been dressed closely over
the grounded lead, and the heat of
soldering had weakened it. Moving the
hot lead about '4-inch away from the
other cleared up the whole problem.

Analyzing the analysis!

Now, let's see what happened.
1. One of the early tests showed very
plainly that this was not an “ordinary
short” either to ground or B+. That
should have been remembered later.
2. This was getting closer. However,
I ran right over the key fact in this
series; that I could get both boost and
high-voltage with no overload using the
substitute yoke. This should have been
pursued further, for there were more
things than the deflection yoke in that
circuit!
3. This is a repeat of a test that I had
made at least three times. Every time
it told me the same thing, that this was
definitely an arc-over or high voltage
breakdown. Only two things in there,
the horizontal winding of the yoke and
the pincushion transformer.
4. Now, we’re getting better. At least
I had sense enough to start eliminating
things.
5. Ho-hum. There he goes with that
ohmmeter again. Monotonous, ain’t it?
Anyhow, by now ol’ Dum-Dum has
pinned it down to the right part! Actu-
ally, I came very close to ordering a
new pincushion transformer, but didn’t.

So there you have it. As you can see,
on too many occasions I ran right over
the key fact in this case. The “open
short™ definitely points to only one kind
of fault, and that is a high-voltage
breakdown due to just exactly what I
found. A place that had no readable
leakage with the low voltage of an
ohmmeter, but which broke down in-
stantly when the boost hit it. The yoke-
sub test was correct. This pinned the
trouble down to the area of the deflec-
tion yoke and pincushion transformer.

The correct method here is the one I
eventually used; taking the pincushion
transformer out of the circuit (simply
because it was easier to do this) and
checking out the defiection yoke. The
moral of this is “stop and think.” When
you see something that isn’t right, take
the thing apart and check it a piece at
a time and you’ll find the cause a lot
faster! R-E

reader
questions

REPLACEMENT FOR UF86 TUBE?

I need a replacement for a type UF86
tube. Found it in an old stereo ampli-
fier brought in. I can’t find this in any
of the interchangeable tube manuals.
Do you know where I can get this tube,
or if there is a replacement?-—V.S.,
Canoga Park, CA.

There is no direct substitution for
this type. It's made by Mullard, in En-
gland. It’s a “low-noise audio amplifier
pentode.” The problem is in the basing
(see diagram). There is no direct re-
placement for a base like this.

The closest thing you could get to
the spec’s of the tube itself would be

HEATERS

UF86

(“B9A"}
something like a 12BY7. The socket
will have to be rewired to match. There
are other 9-pin types that would also
work, if you want to look them up, but
the 12BY7 ought to be good.

REPLACEMENT OUTPUT
TRANSISTOR

I need a replacement for the output
transistors in a Fisher 440T amplifier.
They have the numbers 36642 and
E65265] and RCA on them. Also, what
is the little black thing marked 0.5 and
5% WL connected to them? No one
around here can get a replacement.—

J.B., Las Vegas, NV.

The 36642 is an RCA Device num-
ber. Both transistors in thjs stage are
NPN’s. From the voltages used, and the
spec’s (Sams 1094-SED), something
like an RCA SK-3027 ought to do nice-



ly. You can get matched pairs of SK-
3027’s under the number SK-3029. The
“little black gadget” is an emitter re-
sistor, 0.5 ohms, 5%. It is connected
from the emitter of one transistor to the
collector of the other. Check it, or re-
place it. If the originals shorted out, it
probably damaged this resistor. Also,
be sure to check the driver transistors.
Since these are direct coupled, they will
affect the output transistors!

ODD COLOR SYNC PROBLEM

After other repairs, an odd color
drift problem showed up in a Magnavox
U45 chassis. Not the usual breakout
with 6 or 7 color stripes, only one and
a half. This showed up only on a TV
signal; very steady on a color bar gen-
erator. Trying a bias-box on the oscilla-
tor control test point showed that the
color could be controlled at that point
by varying the DC voltage. The reac-
tance coil would change the DC volt-
age, showing that it was rrying to hold
the frequency.

This led me to the power supply;
local AC line, 60 Hz, TV vertical 59.94
Hz. Scoping different points showed
about 5 volts of AC hum on the screen
grid of the burst amplifier! Replacing
the 80-uF electrolytic (C2-b) on this
point cured the color problem. Appar-
ently, the variation of the screen voltage
of the burst amplifier, due to the hum,

was dropping the burst level and letting
it fall out of sync, only to pull back
when the voltage rose on the next cycle!
—Monty Huckle, CET, Tahoe City TV,
Lake Tahoe, CA.

NO HORIZONTAL SYNC
The picture slips sideways on this
Philco 19P22. Sometimes it runs pretty
fast. Pve checked all of the tubes and
changed the AFC diodes. Now What?—
J.T., Norlina, NC.

Now run a complete setup procedure
on the horizontal oscillator! Shunt the
stabilizer coil with a cliplead, and
ground the AFC. Adjust the horizontal
hold control for a single straight-sided
picture. This will float from side to side;
no sync.

Next, take the shunt off the stabilizer
coil and adjust it for a straight-sided
floating picture. If it'll do this, your
oscillator is capable of running on-fre-
quency. Now take the short off the
AFC. If the picture falls out of sync,
you’ve got AFC problems.

If you can lock the picture with the
hold control but it has no range at all,
picture falls out as soon as you move
the control just a hair, you are NOT
getting horizontal sync to the AFC cir-
cuitry. Check for break in foil on PC
board. R-E
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SCREW-HOLDING
SCREWDRIVER
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normal fightness!

GET A SLT TODAY!
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More for your money - $199.00° - than any other

Color Bar/Pattern Generator

Superpulse — Provides a big, fat square puise
for easy CRO tracing in the set, and a white

window pattern for quick checks of gray-scale
tracking, smearing, and ringing right on the

TV screen.

The RCA WR-515A

offers time and money-
saving returns in fast
diagnosis and adjust-

ment in both home TV or
commercial/ industrial
broadcast installations,
including VTR's and

video monitors. More
details at any of the more
than 1,000 RCA Distributors
worldwide. Or contact:

RCA Distributor and Special
Products Division, Bidg. : -
206-2, Cherry Hill Offices,
Camden, N.J. 08101
(Phone 609 779-5715).

Specialists demand the best tools of their trade.

Bar Marker — Identifies
color bars, 3,6,9 — a “must”
on overscanned sets.

WR-515A

MARKER

s
VIDEQ
e

*Suggested Price

Video Output — 2 volts,
max. “+" and
for commercial/industrial
closed-circuit TV.

Electronic

100% Digital ICs — Com
Instruments
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“-" at 75 ohms

IF Output — at 45.75 MHz for
troubleshooting in mixer
and IF stages. Excellent for
servicing “modular” solid-
state sets.

[SVE
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75- and 300-Ohms Output —
at both RF and IF. Snap-on
BNC heads for fast
impecance changes. RF
works into MATV, CATV
systems.

puter-type counters need no

adjustments — ever! Patterns stay locked-in.
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HI-FI LAB TEST

(continued from page 43)

for separate use of the two circuit sections
of the L-100. Some idea of the number of
components that can be connected to this
amplifier and their method of connection
is shown in the diagram of Fig. 6.

Circuitry and construction

An internal view of the L-100 chassis
with the cabinet removed is shown in Fig.
7. Those giant electrolytic filters are 15,-
000 pF each. The L-100 is so new that

PP gy

Lux Audio of America does not as yet
have English versions of the service man-
val and so we could not study a schematic
diagram of the unit. An attempt at circuit
description is given in the temporary bro-
chure describing the product and, though
it is a poor translation from the original
Japanese, we will summarize it brietly.

The preamp-equalizer has a differential
direct-coupled amplifier with a cascode
circuit, followed by a Darlington push-pull
Class-A inverter circuit. Voltage and tone
amplifiers also employ direct-coupled cas-
code circuitry. The main power amplifier
section uses a two-stage differential ampli-
fier input and direct-coupled complemen-
tary output circuitry. Since early stages
operate in Class-A while output stages are
Class-B. Lux has actually constructed a
power transformer with separate windings
for powering the Class-A and Class-B cir-
cuitry. They claim that this reduces inter-
modulation distortion that might other-
wise result from a common power supply
impedance between the fluctuating Class-B
currents and the less irregular Class-A cir-
cuit currents.

A complex group of circuits is included
for protection of the output stages and
loudspeakers, and the muting action that
delays turn-on for those first few seconds
is relay operated.

Power and distortion measurements

A summary of all of our laboratory
measurements can be found in Table I,
together with our evaluation of each speci-
fication measured in relation to claims and
in terms of the price category of the L-100.
The unit is very conservatively rated, de-
livering 140 watts of power at its rated
distortion figure of 0.05% at mid frequen-
cies and over 120 watts-per-channel for
the same distortion at the high-frequency
and low-frequency extremes. In fact, if
one limits output power to the rated 110
watts, the distortion measured at that
power level (at mid frequencies) is an in-
credibly low 0.005% .

Preamplifier and control
measurements

RIAA equalization was measured and
found to be within 0.2 dB of exact require-
ments at all frequencies when the LINEAR
EQUALIZER switch is set to its mid-position
Tone control range of the BASS and TREBLE
controls is shown in the spectrum analyzer
scope display shown in Fig. 8, This display

00

clearly shows how changing the bass and
treble turnover points affects overall range
and hinge points of both of these controls.
Each vertical major division on the scope
graticule is equal to 10 dB of amplitude
change. High-filter and low-filter action is
similarly shown in Fig. 9. While both

high-end cut-off curves show up clearly
(the cut-off points are 7 kHz and 12 kHz),
only the 70 Hz cut-off of the low-filter
shows up significantly in the scope traces
because the second cut-off position is set
to 10 Hz (for sub-sonic rumble attenu-
ation) and our scope/spectrum analyzer
combination sweeps only from 20 Hz to
20,000 Hz in the required logarithmic
mode.

Phono sensitivity measured 2.8 milli-
volts for full output with the front panel
sensitivity controls set to their mid-points.
As mentioned earlier, cartridges with dif-
ferent output levels can be matched in
gain to other program sources by adjusting
these controls for a maximum of +5 dB
on either side of the nominal 3.0 millivolt
sensitivity.

Hum and noise in phono (referred to
actual input sensitivity and full output)
was 68 dB. For those who prefera 10 mV
input signal reference, that would be
equivalent to a signal-to-noise ratio of 79
dB below rated output. Overload capabil-
ity measured an impressive 460 mV
against 450 mV claimed.

To illustrate the action of the linear
equalizer, we displayed the RIAA equali-
zation afforded by the preamp section with
the linear equalizer set first to one extreme
and then to the other. Results are shown
in the photo of Fig. 10. Note that the
shape of the overall cyrve does not change
with these settings—it is simply “tilted” up-



ward or downward (unlike what tone con-
trols might do, even if used minimally).
While the range of adjustment seems small
indeed, bear in mind that each vertical box
in the scope display is equivalent to 10 dB
of change. Certainly, the effect of the
linear equalizer is rather subtle, but it is
audible enough for an astute listener to be
able to choose that setting which sounds
“just right” for a given recording in a given
listening environment—and that is just
what it is intended to do.

A summary of our overall opinion of
the Lux L-100 will be found in Table 11
together with our comments concerning
the listenability of the unit and its control
features as they impressed us during actual
use and listening tests. R-E

PROBES

(continued from page 45)

when the probe is used with a meter of
known input resistance, create a voltage
divider. This voltage divider will divide the

voltage stored on the capacitor (which
will be equal to the peak value of the RF
signal) by 1.414 to yield a meter deflection
that may be read as RMS voltage. Addi-
tional diodes may be connected in series
to increase the reverse breakdown voltage
of the diode, and therefore the maximum
operating voltage of the probe. Placing ad-
ditional diodes in series also increases the
minimum voltage that can be measured.

The demodulator probe is similar in
design to the RF probe. but usually differs
in its intended use and its output time con-
stant. Demodulator probes. as their name
would imply, are designed to recover am-
pliture modulated information on an RF
signal. These probes are frequently used
in analyzing television signals in such
places as the IF strip, and recovering sig-
nals created by a sweep generator. Signals
from a sweep generator often obtain modu-
lation from the amplitude vs. frequency
characteristics of the circuit being swept.
Demodulator probes are primarily used
with oscilloscopes. RF probes are used
with voltmeters.

Other types of specialty probes include
those that are used to measure current,
active probes containing amplifiers to
achieve high impedance at no sacrifice in
gain, logic probes (which are really
miniature instruments rather than probes)
for detecting highs and lows in logic cir-
cuits and specially built high-voltage
probes containing series multiplier resistors
to permit extremely high DC vollage
measurements with ordinary meters such
as VTVM’s and VOM’s. R-E

meeT ouR Family

We sell them
at %% off.

*Qur prices are so low the manu-
facturers forbid us to advertise
them. Write and find out how
much you can save

Complete line of tubes,
tools and electronic supplies

FREE CATALOG

FORDHAM

RADIO SUPPLY CO., INC.

558 Morris Ave., Bronx, N.Y. 10451
Tel: (212) 5850330
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of shielded “'black boxes”

Almost 10 years ago (1966 to be exact) we introduced Sizes range from 1.50” x 1.13” x 0.88" to 4.13" x 2.68" x
our first two series of shielded electronic enclosures. 6.0”; in blank versions or with a complete choice of
They became an overnight success. Since then the coaxial connectors; painted or unpainted; with or with-
demand for different sizes, shapes and applications has out printed circuit card guides; with mounting flanges
increased our family to eight series of models, each or bottom mounting plates. Al models supplied with
with a noise rejection greater than 70db. aluminum covers and screws.

SOLD ONLY THROUGH ELECTRONIC DISTRIBUTORS POMONA ELECTRONICS ITT
1500 East Ninth St., Pomona, California 91766 Tel: (714) 623-3463
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346 Ways
To Sav\f%n
Instruments,

BurglarAIarms,!

Automotive &
Hobhy
Electronics!

The more you know about
electronics, the more you'll
appreciate EICO. We have a wide
range of products for you to
choose from, each designed to
provide you with the most
pleasure and quality performance
for your money. The fact that
more than 3 million EICO products
are in use attests to their quality
and performance.

Future of CB

More channels and maybe even

a Class-E service.

by HERB FRIEDMAN

THINK BACK TO LAST SPRING. WOULD YOU
really have believed anyone who predicted
the FCC would permit hobby-type op-
erations on the Class-D 27-MHz Citizens
band? Fact is, it would have been next to
impossible to find anyone to make such a
prediction because the future of CB looked
about as black as a coal bin at midnight—
during a power failure.

At the time, the FCC was talking
about restructuring Class D, which put
very simply meant eventual SSB-only op-
erations except for channels 9 and 11.
Reading further between the lines, heavy
restrictions were ahead for antenna sys-
tems. Add to all this the seemingly endless
list of CB’ers being hit with heavy mone-
tary fines for hobby-type operations and it
appeared the FCC had finally decided to
crack down—very hard.

At the same time it appeared the E1A’s
proposal for Class-E CB was going to get
the go-ahead; whether it was a well
thought out proposal or not made no dif-
ference for the electronics industry needed
the anticipated sales. Unfortunately, some
one proposed Class-E right in the middle

“Build-it-Yourself”’ and save
up to 50% with our famous
electronic kits.

For latest EICO Catalog on Test
Instruments, Automotive and Hobby
Electronics, Eicocraft Project kits,
Burglar-Fire Alarm Systems and name
of nearest EICO Distributor, check reader
service card or send 50¢ for fast first
class mail service.

EIC0—283 Malta Street,
Brooklyn, N.Y. 11207

Lewdership in creative electronics

since 1945, @n
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where the
ACTION’S

CB =

Millions of 2-way CB radios are in
use—millions of new ones are being sold an-
nually to new CBers and for replacing old
units—what a market for repair service. It's the
biggest thing in electronics since color TV.
There's only one thing wrong with CB
growth—the lack of technicians capable of
servicing CB radios. That's why many TV
shops are expanding into CB and why new CB
shops are opening up all over the country.
Going CB servicing rates run from $12 to $24
per hour.

To get into CB radio servicing, full-time or
part-time, you need test equipment. an FCC
operator license and to learn how. To learn
how, you can buy the CB RADIO REPAIR
COURSE for cash, on a monthly payment plan,
or charge the cost to your BankAmericard or
Master Charge account.

To make it easy to study, this 70-lesson
course employs the PROGRAMMED teaching
technique and sticks to the target—CB radio.
Study at your own pace as you receive the
self-examining lessons. We can’t guarantee
that you will become a CB expert since that
depends on you. To get tne facts about this
course, write a letter or card or mail the
coupon below today. No salesman will call.

CB RADIO REPAIR
COURSE, INC.

531 N. Ann Arbor
Oklahoma City, OK 73127

Please send information about your Course to:

Dept. R-016

Name S
Address . —
City ____State

Zip_—
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of the 220-MHz amateur band, and the
howls to every politician in sight made a
handsome profit for the postal service.

Funny about the Hams, for they were
the key to relaxation of the CB rules allow-
ing hobby communications. Concurrent
with the FCC proposals for Class-D re-
structuring were assorted dockets for re-
structuring the amateur radio licenses.
Among the sane and insane ideas was a
“*Communicator’s License” that would per-
mit entry-level-skilled “Communicators™
to use the amateur 2-meter band FM fre-
quencies. This new “Communicators Li-
cense” would have no code speed require-
ment and a simplified written test. Trouble
was even the FCC didn't seem to know
what the “simplified test” would contain.
Most informed sources implied a “ten-
easy-true-or-false on simplified theory
and/or regulations.”

The Hams read the “Communicators Li-
cense’ to be a legal CB hobby license and
envisioned a thundering herd of CB'ers
filling their FM repeater frequencies. The
howl from the Hams to their elected rep-
resentatives almost equalled their com-
plaints about giving up part of their 220-
MHz band to Class-E CB. Basically, the
Hams were making everyone edgy as they
were showing a lot more muscle than any-
one thought they had.

Meanwhile, the politicians who set tele-
communications policy get the wrong mes-
sage. They actually believe Class-E CB is
all that's needed to boost the consumer
electronics industry and they announce
“they favor™ a Class-E CB in the 220 MHz
Ham band. (When a White House agency
says “they favor,” you read the signal right
or look for a new job.) Now it's out in the
open, the Hams will really lose part of their
220-MHz band, and every amateur radio
club mounts a letter writing campaign to
Washington—showing even more muscle.

Word gets out that both the CB and
amateur restructuring will be postponed
(until someone figures out who has the
right ideas).

Suddenly, someone in authority actually
listens to Class-D CB and takes two deep
breaths at what he hears: Where did all
those stations come from? CB was known
for ten layers on each channel but now
there were twenty layers. In urban areas it
was virtually impossible to get 100% copy
across on a single transmission.

It seems that in the few months since the
license fee had been reduced to $4, some-
thing like an average of 100,000-4 appli-
cations for a CB license poured into the
FCC every month. The FCC was liter-
ally tied up and nothing was getting done.
Amateur licenses were running months be-
hind; commercial license (operator) re-
newals were getting lost, and even CB
licenses were taking so long the bootleg
CB operator was taking over the band—
there were more stations using “handles”
than call letters. Class-D CB was running



out of control; the hobbyist had taken over
CB and the manufacturers and the ama-
teurs were showing as much muscle as they
could to fight restructuring, so the FCC
bailed out: they simply removed the re-
strictions against hobbying and turned
Class-D CB into a “Communicators
Band.” Simultaneously, a “spokesman” an-
nounced that Class-E CB was now being
considered for 218 to 220 MHz, outside
the amateur band. This took the amateurs
off evervone’s back.

As for ithe CB manufacturers, they
couldn’t have been happier. With the
hobby restrictions removed from Class D,
CB took off. Everyone, but everyone got
into CB: the department stores, the dis-
count houses, the auto supply stores, the
tape player specialty shops, even the local
auto service centers. (CB was and is boom-
ing, and no one along the way really tells
the equipment buyer he needs a license.)
Some of the best known trands of CB
transceivers are running six months on
back order. In several stores of a large na-
tional electronics chain you must get on a
waiting list to get a transceiver and an-
tenna equipment. For some of the best
known hi-performance transceivers you
actually have to be on friendly terms with
the local dealer to even get moved up on
the waiting list.

Of course. almost 100% of the CB sales
and activity are to hobbyists today, and the
small business and personal user for whom
CB was originally intended is being
squeezed out. No one can expect a small
store, taxi service or personal user to use

CB if every transmission is cut to ribbons
—or walked on as the CB’ers would term
it. What is needed now is a rational expan-
sion of the Citizens Radio Service.

Looking ahead

If at the time you are reading this article
the FCC has gone ahead with part, or all
of their restructuring proposal(s) there
will not be much of a change in Class-D
CB from what we have now, for the extra
channels won't be worth a burnt out tube
if they are SSB-only. SSB is too expensive
for the average CB’er and there are not
sufficient sales to maintain a viable con-
sumer industry. For the small business
user. a standard VHF or UHF, or even
mobilephone, will cost less than an SSB
CB system. For the personal user, SSB
is entirely too expensive and complex. At
worst, the hobbyists will creep up into
the new channels. They got what they
wanted by violating the rules the first time
around; why be any different the second
time?

We'll get back to Class D later. Right
now, let’'s move on to Class-E CB, where
the real future of CB lies. With the present
Class D turned over to the hobbyists Class
E is not only needed for the business and
personal user, if offers the only area that
can resist encroachment by the hobbyist,
thereby providing for a true citizens radio
service. The ideal frequencies for Class E
are about 218 to 220 MHz because the
present technology and equipment—used
by radio amateurs—can be instantly ap-

(turn puage)

MATHEMATICS
ELECTRONICS

ADVANCED
MATHEMATICS

These unusual courses are the result of
many years of study and thought by the
President of Indiana Home Study, who
has personally lectured in the classroom
to thousands of men, from all walks of
life, on mathematics, and electrical and
electronic engineering.

You will have to see the lessons to
appreciate them!

NOW you can master mathematics
and electronics and actually enjoy doing
it!

WE ARE THIS SURE: you sign no
contracts —you order your lessons on a
money-back guarantee.

In plain language, if you aren’t satis-
fied you don’t pay, and there are no
strings attached.

Write today for more information and
your outline of courses.

You have nothing to lose, and every-
thing to gain!

The INDIANA

HOME STUDY INSTITUTE

P.0. BOX 1077
ROCKFORD, IL 61105
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CYou don’t have tobuvya new car to get an electronic ignition)

Most of you know the evaluation of automotive electrical sys-
tems an evaluation characterized only occasionallv by
efficiency and performance. | know that, and that's why | use
the Delta Mark Ten B CDI on all my cars, new and old. And
believe me, you don't have to have a new car to appreciate
the best electronic ignition available today. Study these fea-
tures and you'll know what | mean.

1. Mark Ten and Mark Ten B Capacitive Discharge Ignition
Systems are manufactured by Delta Products, Inc., a company
with a conscience, and with a proven record of reliability both
in product and in customer relations

2. The Mark Ten CDI's really do save money by eliminating
the need for 2 out of 3 tune-ups. Figure it out for yourself. The
first tune-up or two saved pays for the unit, the rest is money
in your pocket. No bunk!

3. Because the Mark Ten CDI's keep
your car in better tune, you actually
can save on expensive gasoline.

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

No matter what kind of car you drive, it too can use a Delta
quality lift

r I want to know more about Mark Ten B CDI's, Send me complete 1
| no-nonsense information on how they can improve the performance |
| of my car. |
: Name___ :
| Address. : = = |
| city. .- State Zip |
| |
|
| DELTA PRODUCTS, INC. |
| P.O. Box 1147, Dept. RE, Grand Junction, Colo. 81501
L 303-242-9000 J
Mark Ten B, Standard Mark Ten

assembled $64.95 ppd assembled $49.95 ppd
Mark Ten B, kit $49.95 ppd Deltakit® $34.95 ppd
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INTERNATIONAL FM 2400CH

FREQUENCY MI:'I'ER
for testing
mobile
iransmﬁers
and receivers

» Tests Predetermined
Frequencies
25 to 1000 MHz

= Extended Range Covers
950 MHz Band

= Pin Diode Attenuator for
Full Range Coverage
as Signal Generator

» Measures FM Deviation

The FM-2400CH provides an accurate frequency
standard for testing and adjustment of mobile
transmitters and receivers at predetermined
frequencies.

The FM-2400CH with its extended range covers
25 to 1000 MHz. The frequencies can be those
of the radio frequency channels of operation
and/or the intermediate frequencies of the re-
ceiver between 5 MHz and 40 MHz.

Frequency Stability: +.0005% from+50°to + 104°F.

Frequency stability with built-in thermometer
and temperature corrected charts: + .00025% from
+25° to +125° {.000125% special 450 MHz crystals
available).

Self-contained in small portable case. Complete
solid state circuitry. Rechargeable batteries.

FM-2400CH (meteronly) .................... $595.00
RF crystals (with temperature correction) ... 24.00 ea.
RF crystals (less temperature correction) .... 18.00 ea.
IF CryStale .. eosmmnaisasasvmunsnssns .catalog price

International Crystal Manufacturing Company, Inc.
10 North Lee. Oklahoma City. Oklahoma 73102
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plied to CB; there are no development
costs to be written off near 220 MHz. The
same FM equipment used by hams can be
“tweaked” on the assembly line to cover
Class-E CB. For this reason alone the fu-
ture looks bright for Class E below 220
MHz.

Assuming we will see Class E in the near
future. if it is not already approved by
the time you read this article, figure the
FCC will not make the same mistake
twice. and Class E will be exactly what
was originally intended for Class D:
hobbving will be out. 1t is most likely that
Class-E stations will be permitted contacts
only with stations under the same license
(except for emergencies). and it is also
likely Class-E equipment will have built in
identifiers that will transmit—probably
when the transmitter is keyed—a code se-
quence filed with the F.C.C. Licensing
will probably be done at the point-of-pur-
chase through the dealer, who will file the
proper papers with the F.C.C. The cost of
licensing will probably be built into the
cost of the transceiver. Violations will
be easy to detect if the identifier is coded
to the license, so a transmitter can com-
municate only to another transmitling
station with the same identifier code. Key-
ing in the code at the time of purchase is
slightly ahead of what we can expect from
a CB dealer. so the first system will prob-
ably have an individual identification. The
FCC will probably refer to the codes
only when there is an apparent violation.

Automatic identification will make it
difficult to resell the rig as the identifier
will be yours. Assume some provisions will
be made to transfer the license with the
coded identifier, much as we do with auto-
mobile title papers in some states.

Since every Class-E transceiver will be
licensed at the time of purchase, the only
way a hobbyist could get by is either by
stealing the equipment or going through
some complicated conspiracy at the time
of purchase to conceal his or her true iden-
tity. (And this would be carrying hobby-
ing too far—into the area of a felony.)

The proven success of the amateur radio
repeaters on 144 and 220 MHz has led
many to speculate on the use of commer-
cial repeaters for Class-E CB. The idea is
certain frequencies would be set aside for
repeater use, and the user would pay a fee
for each “call” through a repeater. This all
looks very good, except we are getting into
the realm of the common carrier, and Ma
Bell wouldn’t stand still one second for this
idea. If you think the Hams and CB’ers
have clout in Washington, they're not even
newborn infants compared to A. T. & T.

Finally, let's examine the cost of a
Class-E CB system. Since it will be the
same equipment the Hams use, only with
increased production and sales, the CB
unit will cost even less than a modern
amateur radio FM transceiver. A typical
Class-E unit might have 10 to 25 watts RF
output, 10 channel selection, and a price
tag well under $200. The antenna equip-
ment is not much more than a piece of
stiff wire in a lightweight body mount, so
figuré maybe $15 as an average. That's
about the same if not a little less than a
decent Class-D system would cost. Dollar
for dollar, Class E is the same as Class D.
If we allow for the capture effect of FM
so that interference from distant stations




is non-existant with FM, Class E pulls RCA

ahead. And when we add in a complete

absence of hobbyists, Class E is obviously = =

the foture of CB. Nickel-Cadmium
Class D, however, will still be around,

for there is no present way to change or Batteries.

eliminate what has become a legal *“unli-
censed amateur band”. (If you object to They're
calling CB'ers “amateurs” let’s call it a

“licensed communicator’s band™.) |

Unlike other electronic hobbyists such rQChargeable-
as the general experimenter and tradi-
tional radio amateur, the CB hobbyist UP tO

doesn't give two hoots or a holler about l =
electronic expertmentation. He might pur- 1000 tlmes.
chase some add-on transceiver accessory |

in the quest for more talk-power, or a di-
rectional antenna to produce a rock-crush- |
ing signal at the receiving station, but how

it all works or why couldn’t interest him |

®etiery
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Rechargeable

less, for the end purpose of his hobby is RCA Nickel-Cadmium batteries are rechargeable up to 1,000 times

10 talk to someone else. and more. That's what makes them so much more useful than ordinary
Since the equipment itself serves only | power cells. They're ideal for products ranging from flashlights,

as a means for the hobbyist CB’er to do cameras, and calculators to toys, recorders, and transistor radios.

something, and is not part and parcel of

the hobby itself as the transmitter-receiver Available in the AA, C and D 1.2 volt standard sizes, the RCA Recharge-
is 10 the typical amateur, there is no reason | ables supply constant battery voltage and high power throughout

why hobbyist CB gear cannot be part of | each working cycle. They offer outstanding performance and value for
some other hobby, a natural being a mo- today’s battery consumer. Try them and see for yourself.

bile tape player or AM/FM radio. Fact is, RCA Distributor and Special Products Division, Cherry Hill Offices,

that is precisely what we are starting to |
see: Combination tape player/CB trans- Bidg. 206-2, Camden, N.J. 08101.

ceivers and AM/FM radios combined with
CB transceivers; even an AM/FM radio/

tape player/CB transceiver is ready for i
distribution to dealers. “c" Batterles
It is this combination of music and CB
that shapes up as the next big development
in Class-D CB. And it is with this tie-in
that cars might come equipped with a CB
transceiver, thereby providing the channel |————— — — S —— ="
9 emergency service the FCC and the
CB manufacturers envisioned when Chan-

nel 9 was set aside for emergency calls. .
(A purely accidental benefit via the CB e/e aflc Focus VOLTAGE SUPPLY
hobbyist).

Another aspect of hobby CB has been

an increase in the availability of budget Service The New Low Focus
(low cost) CB transceivers. Until the past ' .
year there was a continuous upgrading of VOInge TV's On Any Test ng

the average AM CB transceiver. In gen-
eral, selectivity—the ability to reject inter-
ference from stations on adjacent channels
was the key to both the transceiver’s
overall quality and price; and both were
edging upwards. Fewer and fewer basic,
limited channel, transceivers were avail-
able each year.

But with the hobbyist explosion last
March. there was a similar explosion in
low cost all-channel versions of basic
transceivers: nothing great in selectivity,
maybe prone to strong signal overload,
enough modulation distortion to garble

the message, but, and it’s a BIG but, a FVS 3950

price tag around $100 that’s bringing in .
customers like lemmings on a death march °Ea sy Insta I |0f|on

to the sea. One hundred, or so, dollars is .

the magic figure for hobby CB—the price 'Safe'ry nghf

that gets the talkers: students, young chil- PS H

dren, etc. Almost all major newspapers Ad|US1’ObIe VO“’Oge

now have half or full page ads from ex

hi-fi and auto-aid dealers extolling and The TeleMatic Focus Voltage Supply Model FVS 3950 is indispensible

S?Hm.g CB, and al.ways'the feature a"”"c' tor servicing many of today’'s TVs that incorporate low voltage focus [
tion is a transceiver in the $100 price systems. These TV's require this external voltage source to properly )Z’
range. It’s that $100 price tag that's get- focus the Test Rig picture. The Focus Voltage Supply has a control tor c
ting ’em on the hook, the more expensive adjusting the voltage according to chassis requirments. A sofety light >
. S P indicotes that the unit is properly hooked up. to insure the high voltoge )
high performance equipment will come contoctInsecura <
. . . -

later. Fact is, business should soon start ©
(continued on page 81) (Also see ad on page 66) >

7
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A Government FCC License can
help you qualify for an exciting,
rewarding career in ELECTRONICS,
the Science of the Seventies.

Read how you can prepare at home
in your spare time to pass the
FCC Licensing examination.

If you’'re out to bag a better job in Electronics, a Govern-
ment FCC License can give you a shot at job oppor-
tunities with real futures.

According to the U.S. Office of Education Bulletin
(4th Edition): “The demand for people with technical
skills is growing twice as fast as for any other group,
while jobs for the untrained are rapidly disappearing.”
There are new openings every year in many different
industries for electronics specialists. And you don’t
need a college education to qualify.

But you do need knowledge . . . knowledge of elec-
tronics fundamentals. And one of the nationally accepted
methods of measuring this knowledge . . . is the licensing
program of the FCC (Federal Communications
Commission).

Importance of an FCC License
and CIE’s Warranty of Success

If you want to work in commercial broadcasting . . . tele-
vision or AM or FM broadcasting . . . as a broadcast
engineer, federal law requires you to have a First Class
Radiotelephone License. Or if you plan to operate or to
maintain mobile two-way communications systems, micro-
wave relay stations or radar and signaling devices, a Sec-
ond Class FCC License is required.

But even if you aren’t planning a career which involves
radio transmission of any kind, an FCC *“ticket” is valu-
able to have as Government certification of certain tech-
nical skills. It’s a job credential recognized by some
employers as evidence that you really know your stuff.

So why doesn’t everyone who wants a good job in Elec-
tronics get an FCC License?

It’s not that simple. To get an FCC License, you must
pass a Government licensing exam.

A good way to prepare for your FCC License exam is
to take one of the CIE career courses which include FCC
License preparation. We are confident you can success-
fully earn your license, if you’re willing to put forth an
effort, because the vast majority of CIE students have.
In fact, based on continuing surveys, close to 9 out of 10
CIE graduates have passed their FCC exams!

That’s why we can offer this time-tested Warranty of
Success: when you successfully complete any CIE career
course which includes FCC License preparation, you will
be able to pass the Government FCC Examination for
the License for which the course prepared you or you will
be entitled to a full refund of an amount equal to the cash
price of tuition for CIE’s Course No. 3, “First Class FCC
License,” in effect at the time you enrolled. This warranty
is good from the date you enroll until the last date allowed
for completion of your course.

CIE HAS CAREER COURSES THAT
INCLUDE “HANDS ON”’ TRAINING

ELECTRONICS TECHNOLOGY with LABORATORY
Courses . . . takes beginner from fundamentals to skills re-
quired of technician or engineering assistant. Includes Experi-
mental Electronics Laboratory for “hands on” training.
COLOR TV MAINTENANCE and REPAIR.. several CIE
courses combine electronics theory with the actual construc-
tion, testing and troubleshooting a big screen, stolid state
color TV.

With CIE you learn at home
With CIE, you learn in your spare time at home . . . or
wherever clse is convenient. No classroom time, ever. No
one to make you go too fast . . . or too slow. With CIE'’s
Auto-Programmed® Lessons you’ll pick up facts, figures,
and electronics theories you may have considered ‘“‘com-
plicated” . . . even if you've had trouble studying before.
You can have attractive job opportunities

There have already been many exciting developments and
breakthroughs in Electronics and some people might
assume there will be no new frontiers . . . no new worlds
to conquer. Not so.

Electronics is still growing. In nearly every one of the
new and exciting fields of the Seventies you find elec-
tronics skills and knowledge in demand. Computers and
data processing. Air traffic control. Medical technology.
Pollution control. Broadcasting and communications.
Once you have the solid technical background you need,
you can practically choose the career field you want . . .
work for a big corporation, a small company or even go
into business for yourself.

Yes, Electronics can be the door to a whole new world
of career opportunities for you. And CIE training can be
your key.

Send for FREE school catalog

Discover the opportunities open to people with electronics
training. Learn how CIE career courses can help you build
new skills and knowledge and prepare you for a meaning-
ful, rewarding career. We have courses for the beginner,
for the hobbyist, for the electronics technician, and for
the electronics engineer. Whether you are just starting out
in Electronics or are a college-trained engineer in need of
updating (or anywhere in between), CIE has a course
designed for you.

Send today for our FREE school catalog and complete
package of career information. For your convenience, we
will try to have a representative call to assist in course se-
lection. Mail reply card or coupon to CIE . .. or write:
Cleveland Institute of Electronics, Inc., 1776 East 17th
Street, Cleveland, Ohio 44114. Do it TODAY.

APPROVED UNDER G. 1. BILL
All CIE career courses are approved for educational
benefits under the G.I. Bill. If you are a Veteran or
in service now, check box for G.I. Bill information.
Cleveland Institute

CI of Electronics, Inc.

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

R e AR 7
| Cleveland Institute of Electronics, Inc. |
i 1776 East 17th Street, Cleveland, Ohio 44114 |
I Please send me your FREE school catalog and career in- =
| formation package today.

I | am especially interested in: i
I O Electronics Technician O Industrial Electronics |
] O FCC License Preparation O Electronics Engineering I
| {3 Color TV Maintenance [ Other. |
I [ Mobile Communications I
| |
: Print Name I
: Address Apt. :
| City |
| |
I State Zip Age :
| Check box for G.1. Bill information. |
LDVeteran [ On Active Duty RE-62 J
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In/Out Of Circuit

TRANSISTOR TESTER

Model TT26AK*

= Kit Form

ngiise $ gﬁ w/Alligator
[°] b Clips

(Photo shown
#TT26EZ w/E-Z Hooks)

Features:

e Tests Transistors
o Checks Diodes
Checks Continuity

Gold-Plated
Socket for
Extra Reliability

Other Models Available:

#TT26EZ
(Completely assembled
w/ E-Z Hooks)

#TT26A
(Completely assembled

hade in
LISHA:

$19.55 pp.

w/ Alligator Clips) $17.95 pp.
#TT26E2K*

(In Kit Form,

w/E-Z Hooks) $12.55 pp.

*Kits assembled in less than 1 hour

All orders shipped within 48 hours.

Send check or money order. N.Y. residents add 8%
tax. Write for full line of electronic accessories.

TOKYO ELECTRONICS INC.

1467 — 48th Street, Brooklyn, N.Y. 11219

N

y
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projection
televiion

Convert

Screen
with
the

New MIAMI
Projection TV Lens

o Send for further
= information
including

HV Boosters and
Hi-efficiency
screens.

MIAMI PROJECTION
TELEVISION

304 N.E. 79th St., Miamli, Florida 33138
(305) 759-3124

Circle 63 on reader service card

new products

More information on new products is available from the
manufacturers of items identified by a Reader Service num-
ber. Use the Reader Service Card inside the back cover.

PORTABLE DIGITAL MULTIMETER, mode/
1455, has %2 inch high, 7 segment planar
4Y2-digit display, 100% overranging and 21
function-range operation. DC volts are meas-
ured from 100 xV to 1000 V; AC volts from
100 4V to 500 V RMS; resistance from 100
milliohms to 20 megohms; current, both AC
and DC, from 1 4A to 2 amps. Frequency re-
sponse for AC current and voltage is from
30 Hz to 50 kHz. Basic accuracy on DVC is
+0.02% of reading +0.01+ f.s., =1 digit for

6 months. Overload protection of 1000 volts
on ali DC ranges; 500 volts on AC voitage
ranges; and 115 volts DC or AC on all resist-
ance ranges. Cufrent protected to 2 amperes
with a rear panel mounted fuse. The 1455
comes with its own internal NiCad battery
module and recharger so it can be both as
bench-mounted lab unit or as a portable
tester. When it is not AC connected, it is auto-
matically operated from its batteries. Unit
measures (WXHXD) 8% " X 3%"” X 7Va".
Comes with its own test leads, equipped with
a combination carrying handle/tilt stand, in-
ternal battery pack and removable line cord.
$355.—Data Precision Corp., Audubon Rd.,
Wakefield, MA 01880

Circle 31 on reader service card

TAPE SPLICERS. Two new Gibson Girl mod-
els are the R26038 for Va-inch reel-to-reel
and eight-track tapes and the R33047 for
cassette tapes. Their best known feature is
a special trim along the edges of the spliced
tape area to prevent adhesive from touching
critical parts of the tape deck, reducing mal-

functions and prolonging service life. Other
features include a knob with cut and trim
positions, spring-loaded arms to hold the
tape in position and cutting blades that are
exposed only when actually splicing.

The model R26038 and R33047 both list
for $8.50.—Robins Industries Corp., 75 Austin
Bivd., Commack, L.1., NY 11725

Circle 32 on reader service card

WIRELESS PA SPEAKER, the SC-100 Sound
Column is a system featuring quick set-up
and freedom from trailing microphone wires.
The Sound Column consists of three 6 x 9
inch speakers, a receiver with built-in an-
tenna and amplifier, a chrome stand and a
nylon carrying case. The crystal-controlied
mode/ SC-100 is available on three different
frequencies. The manufacturers wireless mi-
crophones can be matched to the system.

The SC-100 has separate bass and treble
controls and may be AC or 12-volt DC oper-
ated. Three independent volume controls pro-
vide simultaneous control of a wireless
microphone, recorder and turntable. The
system provides wire-free communication on
tennis courts, althletic fields, playgrounds,
indoor and outdoor assemblies and emer-
gency situations.—Edcor, 3030 Red Hill Ave.,
Costa Mesa, CA 92626

Circle 33 on reader service card

FUNCTION GENERATOR, mode/ L-10. This
kit has a pre-assembled, pre-tested circuit
board. Remaining assembly is fast and easy.
A schematic and easy to follow directions are
included. All components are guaranteed for
one year. Specifications include: Frequency
range, 1 Hz to 100 kHz in 5 ranges. Constant
amplitude *0.5 dB over frequency range.
Sine Output, variable amplitude up to 10V P-P
into a 600 ohm load. Sine distortion less than
2%, 1 Hz to 100 kHz. Triangle output, variable
amplitude up to 12V P-P into a 600 ohm load.
Linearity 0.1% typ. Squarewave and pulse,
fixed amplitude, TTL levels more than 3V.
Rise and fall times less than 15ns. Variable
duty-cycle pulse from 5 to 95% of full duty-
cycle. Output will drive 30 gate loads. Unit
measures 5” x 7” x 0.5”, weighs approximately
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2 Ibs. Price; $69.95 plus $1.50 shipping. As-
sembled.—Helbectrenix, 8100 St. Clair Avenue,
North Hollywcod, CA 91605.

Circle 34 on reader service card
AIR-SUSPENSION SPEAKER, mode/

69C10FECO, for auto stereo and other hi-fi
applications is a 5 x 9 inch model with a

3-inch tweeter. Voice-coil impedance is 8
ohms. List price is $24.75.—Quam-Nichols
Co., 234 M. Marquette Road, Chicago, IL
60637

Circle 35 on reader service card

NEW CASSETTE TAPE. The new Ferricobalt
tape, called Nakamichi EX !/, is the outgrowth
of a newly developed process whereby a
crystal of cobalt ferrite is grown onto the
surface of a gamma ferric oxide crystal. The
resulting particle is more elongated and uni-
form in size and combines the most desir-
able properties of both compaunds without
any of their drawbacks. It permits extremely
uniform coating and boasts superior mag-
netic orientation characteristics.

comparison to other quality high-output, low-
noise tapes. Noise level is improved by more
than 1 dB and dynamic range is enhanced
by a factor of 1.8. Best of all, biasing re-
quirements are exactly the same as for the
highly acclaimed Nakamichi EX tape.

The Nakamichi EX /1 cassette employs cas-
sette housing that not only resists jamming,
fouling and other mechanical difficulties, but
also reducas tape skewing, a major cause of
nonuniform output.

Nakamichi EX I/ is available in C-60 and
C-90 lengths. The price of the C-60 cassette
is $4.39, the C-90 is $5.79.—Ted Nakamichi,
Nakamichi Research (U.S.A), Inc., 220 West-
bury Ave,, Carle Place, NY 11514,

Circle 36 on reader service card

AUDIO GENERATOR, LAG-120, features
pushbutton operation for easy switching of
frequency ranges along with solid-state cir-
cultry to hold distortion to 0.1%.

How To Cut
The

Tough Stulff ...
Fasy AS Butter

In Summer

LAG-120
AUIO GENERATOR N B/an
| AR )

<
owts
=] __0 iy
.
This sine/square generator, provides a
means of quick, accurate testing of sensitive

You don't need the grip of a gorilla to

cut sheet metal, teather, gaskets, plastics,
screening, rubber and roofing matzrial. With
the perfectly mated, precision cutling edges
cf aCHANNELLOCK snip, you'll ease through
( such “tough stuff’’. . . smoothly, accurately,
positively. And happy day! No more blisters.
The handles are cushion coated wit1 durable,
| tlue dipped plastic. Drop forged of highest
grade tool steel, scientifically hesat treated \
your assurance of tough, dependable i3
service for years to come. " MEET

THE
FAMILY

" o N
/ A
7 -
I 4

Send For Our Free Catalog

CHANNELLOCK, INC., * Meadville, Pennsyivania 16335

®

Precision Made Snips

This means higher output, lower noise
and lower distortion. Typically, EX I/ offers
4 dB more output at low and mid frequen-
cies and up to 6 dB at high frequencies in

Circle 64 on reader service card
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high-fidelity equipment and products and
generates a wide range of sine and square
waves from 10 Hz to 1 MHz. It offers external
triggering through the use of the built-in
trigger terminals and has a switchable out-
put generator which ranges from 0 to 20 dB
continuously variable with frequency accu-
racy at =3% (+1 Hz). Input impedance is
10,000 ohms while the synchronization range
is =1% per volt.

Compact, portable and lightweight the
LAG-120 offers 115/230 V power supply;
50/60 Hz; and approx. 12 VA. Size is 5%"H
x 5-3/16”"W x 8-13/16”D; weight approx. 6.5
Ibs. $219.95.—Leader Instruments Corp., 151
Dupont St., Plainview, NY 11803.

Circle 37 on reader service card

COMPLETE TOOL KIT in a pouch, Super Kit,
the newest addition to the Vacombo kit pro-
gram offers the convenience of twenty of the
most often used tools in a versatile roll-up
pouch. The Super Kit contains a standard

and a stubby type heavy-duty handle with
snap-in interchangeable screwdriver and nut-
driver blades, reamer and extension plus two
pliers and an adjustable wrench. The screw-
driver blades are 3/16”” and " slotted and

No. 1 Phillips types. The twelve nutdriver
blades range in size from 3/16” to ¥2" in-
cluding three stubby models. The reamer has
a 5” body tapered from %2” in diameter to

HOBE =)
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You can build
a betterorgan than
you can buy!

A magnificent Schober Electronic Organ

What a marvelous way to put your special
talents to work! With our Schober Electronic
Organ Kits and your skill, you can build your-
self some very special satisfaction, and a life-
time of great music!

Schober Organs are literally far superior
to comparably-priced "ready-made” units. You
coulid actually pay twice as much and get no
better organ...and miss the fun of assembling
it yourself. A PC board at a time, component by
component, you'll assemble your own "king of
instruments” And when you're done, you'll
wish there was more to do. And there is! For
then, Schober will help you learn to play, even

r--------------------------------------
O Please send me Schober

»

if you've never played a note before!

Schober Organ Kits range from $650 to
$2850, and you can purchase in sections to
spread costs out...or have two-year time pay-
ments. Combine the incomparable quality of
Schober components with your talent...and
produce a far better organ than you can buy!
Thousands of others have, ever since 1955.

You can have all the details, without cost
or obligation. Just send the coupon for the
fascinating Schober color catalog (or enclose
$1 for a record that lets you hear as well as
see Schober quality.) Why not clip it right now,
before you forget?

[ Enclosed please find $1.00
for 12-inch L.P. record of
Schober Organ music.

43 West 61st Street

= THE Organ Catalog.
0 hote

! Q% ¢ ¢ NAME

! ORGAN CORP.

[ ] DEPT. RE-146 ADDRESS

[ |

|

New York, N.Y. 10023 CITY

L--------------------------------------

STATE ZiP

| S |
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a point. The extension blade adds an addi-
tional 7”7 of working length to all of the nut-
driver and screwdriver components. All of the
blades will fit into either the standard or the
stubby handles. The kit also contains a 6”
long needle nose plier with the wire cutter,
a 5” diagonal wire cutter and a 6%” ad-
justable wrench.

The Super Kit (Stock No. 99550) measures
19%"” wide and 19% " high. The blue pouch
with yellow trim is made from top grade,
durable vinyl. Pockets and dividers are
double stitched. A matching blue dust cover
keeps all components clean. The kit can be
mounted on a wall or pegboard through
brass eyelids, or it can be rolled up for con-
venient, compact storage in a drawer or a
tool kit.—Vaco Products Co., 510 N. Dear-
born St., Chicago, IL 60610.

Circle 38 on reader service card

OPTICAL SERVO TURNTABLE, the Gale
GT2101 is totally different from any other
turntable ever made... in appearance, ma-
terials used, motor design, speed control and
monitoring, performance and price.

At first glance, the Gale is not easily recog-
nizable as a turntable, as there is neither the
conventional rectangular chassis nor round
platter. Instead, one sees a highly modernis-
tic Y-shaped sculpture of plexiglass and
stainless steel. Only the pickup arm on the
long end of the Y indicates that this is indeed
a record playing device.

At the center there is a spindle for the rec-
ord hole protruding from the motor under-
neath. The record itself is also supported by
and rotated on a Y element.

The DC, brushless, servo motor is also
unique. Its 10-pole, 3-phase skew-wound de-
sign minimizes peak-to-peak torque ripple.
It is commutated optically instead of by the
Hall-effect devices commonly used in other
direct-drive systems. The rotating elements

.
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rest on a magnetic field instead of the high-
point-load mechanical bearings used in al-
most all turntables, which wear in time and
cause the rumble figures to deteriorate ap-
preciably. Unlike conventional permanent
‘magnets such as the Alnico alloys or barium
ferrite, the rare-earth magnetic material
used to create the magnetic field will not
degrade in time. The entire motor is housed
in a cylinder, with the rotating portion made
of stainless steel and the base of cast alumi-
num.

The electronic control circuitry is in a
stainless steel cylinder connected to the
turntable by a coiled cord and can be
mounted up to three feet away. Speeds can
be set either in a continuous range from 10
to 99 RPM, or locked in precisely at 33%3. A
green LED indicates 33% to an absolute
accuracy to within ten parts per million.
Speed is monitored 600 times per revoiution
by reference to a 1.048-Hz quartz crystal. A
three-digit LED read-out displays the actual
rotation speed.

A mechanical suspension on the three ex-
tremeties of the unit provides near-total iso-
lation from external shock and acoustical
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alarm catalog

over 500
systems,
detectors,
controls,
sounders,
tools, locks,
supphes

T0 PROTECT HOMES,
BUSINESSES, INDUSTRY

Huge selection of hard-to-find security
equipment from stock. 96 fact-filled pages
loaded with 100's of highest quality profes-
sional alarm products, technical notes,
diagrams.

ONE-STOP SUPERMARKET
SELECTION INCLUDES:

ultrasonics, radar, infrared, undercarpet
mats, magnetic contacts, smoke & heat de-
tectors; Controls; Alarms: bells, sirens,
phone dialers, lights, guard panels. Large
selection of tools, relays, wire, holdup
alarms, books. Fills need for industry, alarm
cos., businesses, homes, institutions. Order

your copy today.
phoenix, az. 85016

(602) 263-8831
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mountain west alarm
4215 n. 16th st.

“THE MEAN
LITTLE KIT

New compact 24-piece kit of electronic
tools for engineers, scientists, techni- |
cians, students, executives. Includes 7 |
sizes screwdrlvers, adjustable wrench, |
pair pliers, wire stripper, knife, 2l
alignment tools, stainless rule, hex-key ;
set, scissors, 2' flexible files, burmsher ]
miniature solderlng iron, solder aid, coil |
of solder and desoldermg braid. nghestI
quality padded zipper case, 6 x 9 x 1%" |

inside. Satisfaction guaranteed Send l
check, company purchase order or charge |
BankAmerlcard or Mastercharge. We pay
the shipping charges. !
: JTK-6 TOOLKIT. .............. $59.50 |

| FREE CATALOG

' 112 pages of hard-to-find
| precision tools. Also
I contains 10 pages of use-
! ful "Tool Tips™ to aid in
| tool selection. Send for
| your free copy today !

N

JENSEN TOOLS and ALLOYS
4117 N. 44TH STREET, PHOENIX, ARIZONA 85018
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feedback.

Gale does not manufacture pickup arms,
but provides a model which includes an SME
arm. Mounting plates for other arms are
available.

The designer of the turntable claims that
there is no current test equipment or method
that can accurately measure any rumble or
wow and flutter in this turntable. The 5-year
guarantee not only covers defects in mate-
rials and workmanship, but any measurable
change in performance.

The price: $1,875, less tonearm. Gale
products (turntable and speaker systems)
will be available in the U.S. through selected
Audio specialists.—Roth/Sindell, Suite 102,
540 Kelton Ave., Los Angeles, CA 90024.
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PROJECTION TELEVISION KIT that easily
converts any color or black and white set
to wall size projection with a 50" picture,
consists of a specially designed TV projec-
tion lens and a high-efficiency screen. A

high-voltage intensifier for brighter pictures
is also available. Complete instructions for
converting the TV set and installing the neces-
sary components are also furnished. A com-
pletely assembled projection TV set with
a 13” color tube and an attractive stand is
also available.—Miami Projection Tv, 304
N.E. 79th Street, Miami, FL 33138.

Circle 40 on reader service card

SMALLEST ELECTRONIC CALCULATOR is
only 2 x 2.8 x 0.4” (about one-third the size
of a pack of cigarettes), and weighs just 2
ounces. This full-function electronic calcu-
lator with 8-digit readout does everything
the big ones do. It features an automatic
percentage key, floating decimal, constant
key, lead zero suppression, and more. The
tiny plastic unit operates on two 1.5-v
Mallory PX 825 camera batteries or the
equivalent. Batteries are included and re-
placements are available at any camera shop.

Small enough to comfortably fit in a
pocket, the calculator provides plenty of
room for most fingers. A natural for carry-
ing to the office, plant, construction sites and
on road trips, it's so small and light you'll
hardly know it's there until you have to do
some figuring. Then you’ll have quick, time-
saving answers at your fingertips.

Available only by mail (Stock No. 1945 ...
$19.95) from Edmund Scientific Co., 380
Edscorp Blidg., Barrington, NJ 08007. R-E
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REBATE

CERTIFICATES

(see belcw)

40KV

DUAL RANGE

Probe

MEASURES

VOLTAGE
AND §
CURRENTZ‘ KD
L s
?gaonnow $2nyggs
SPECIFICATIONS
Range One:

/ 40,000 Voits D.C.

ange Two: 0-400 MA.D.C.
Accuracy: + 2% Full Scale
Meter Movement: 50uA

Polaris

DC POWER SUPPLY
0-25 VOLTS 250 MA

TEST & SERVICE
SOLID STATE EQUIPMENT

MODEL
TPS 225

Only

$299% “"—*\-D

® Operates on 105/125 V,A.C.
® Adjustable Voltage Output
® Meter Measures Voltage & Current
® Extremely Low Ripple

Polaris
COBRA CURVE TRACER

RAPID TRANSISTOR
& DIODE TESTER

"'-n\-'

® In & Out of Circuit Testing
® Gain-Junction-Leakage Test e
® In Circuit Test Leads ~
L J

—
-

<

Checks Dicdes for Function & Polarity

Polaris New York
2862 Fulton St., Bklyn, N.Y. 11207

Please send me rebate certificates and infor-
mation-on Expires in 60 Days.

Probe O Power Suppry O Curve Tracer O

Name

Street

City State Zip

S asooaann o neeeeeo

My supplier is

L----------————------------J

SOLD THROUGH DISTRIBUTORS ONLY
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RADIO-ELECTRONICS

@ Pays for itself!
“INFINITE LIFE"

10-YEAR FACTORY WARRANTY!

ﬁ It you have already installed a C-D ignition system

. Our BEST Salesmen are the users of our ALLISON System!

ALLISON
‘OPTO-ELECTRIC’

The BEST...the ULTIMATE
of ALL Ignition Systems!

@ (We chalienge ANYONE
to dispute this Fact)

Never wears out or needs any Maintenance!

~="@ gives you Maximum Power
with continuous PEAK PERFORMANCE

..while reducing Maintenance =
and Operating Costs! - - -

¥ The Allison OPTO-ELECTRIC System eliminates the Points
and Condenser, replacing them with an OPTO-ELECTRONIC
TRIGGER. using a Light-Emitting Diode and Photo transistor
The System operates on a beam of Light.  As there are NO
moving parts in rubbing contact. “Friction-wear  is completely
eliminated. Timing adjustments are PERMANENT.

@ Gives 40-Times more Timing accuracy than ANY system
using ‘Mechanical” Breaker-Points! UNLIMITED RPM!
*Etectronically-Controlted” DWELL automatically supplies
HIGHEST Performance at both Low and High speeds. Spark
strength does not fall oft at high RPM  POSITIVE SPARK
helps eliminate "Misfire  for faster acceteration and improved
Engine Performance. Sparkplugs LAST 3 to 10-Times LONGER.
@ Easier Starting under any condition!  Smaather running.
(NO TIMING FLUCTUATION as with Magnetic Impulse Units)

All SOLIO-STATE Components. UNAFFECTED By Temperature.,
Molsture, or Vibration!  Only Highest grade materials used
Guarantees you Solld. Oependable Perfarmance!

@ PERFECT TIMING INCREASES Engine Etficiency and Gas
Mileage.  SAVES Precious Fuel! Allison gives you MAXIMUM
Engine Efficiency 100% of the Time.  and that's the name of
the game tor the BEST in GAS MILEAGE AND ECONOMY

Y Perfect Timing and Dwell never change.

Eliminates ignition Tune-Ups forever!
Once installed. . Never needs replacing!

YX PROVEN RELIABILITY!
Each Unit Tested to 15,000 RPM.
@ Road and Race Proven.

! (Opto-Etectric Systems wan al
* INDY Two years In a raw!)
LR ]

You CAN install the ALLISON System in ALL
the U.S. made & Foreign Cars! (4. 6. or 8-Cylinder)

"“EASIEST-TO-INSTALL'" UNIT ON THE-MARKET.
{Not necessary ta dismantie Distrdutor as with other systems)

It you want the BEST. and SAVE!  This is IT!

ORDER with CONFIDENCE...
SATISFACTION GUARANTEED

Only $4 Q95

COMPLETE.

that's EVERYTHING
ncluding
Postage & Insurance

{Free Repar or Replacement)
LN N ]
@ Send CheckorM-0
State Make. Year. Engine Size {Calt Res add Tax)
Y (So New._.it's Sold ONLY FROM FACTORY DIRECT).

@ You may use your MASTER CHARGE or BANKAMERICARD.
Send us (1) Your Number_ (2) Interbank No. (3) Exp. Date
LN ]
* Betore buying any other Type ignition system

Send Postcard for our FREE BROCHURE.

Modernize and Increase its Efficiency..
CONVERT YOUR ""C-D" UNIT TO BREAKERLESS!
Opto-Electric “TRIGGER UNIT""...Only *34.95

LN
e America‘s Didest and Largest Mfg. of
Opto-Electronic Ignition Systems.

ALLISON

AUTOMOTIVE COMPANY

80 1267-L, East EDNA PL., COVINA, CAL. 91722

Circle 72 on reader service card

new it

All booklets, catalogs, charts,
data sheets and other literature
listed here with a Reader Service
number are free. Use the Reader
Service Card inside the back
cover.

AUDIO PRODUCTS CATALOG, No. 7502,
starts off with the best sellers in the Robins
line of 230 different accessories used by pro-
fessional as well as amateur hi-fi enthusiasts
and tape recordists. The most interesting
items—or at least those that the Robins cus-
tomers buy most—are right up front, where
they'll be easy to find.

Another feature of the catalog was to
group, describe and illustrate products by
type, rather than specific application. Thus
all cleaners, splicers, bulk erasers, demag-
netizers and other sound enhancers are
listed as such.

According to the catalog listing, among the
products are phono cleaners and kits, rec-
ord and album covers and other phono ac-
cessories, tape and cassette cleaners and
lubricants, head demagnetizers, bulk tape
erasers, splicers, a variety of recording, splic-
ing, leader and test tapes for all applications,
and a melange ranging from carrying cases
to mailers and from stereo speaker protec-
tors to audio plugs, jacks and cables.—
Robins Industries Corp., 75 Austin Blvd.
Commack, NY 11725.
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PACKAGING PRODUCTS. A new 16-page
catalog fully describes packaging products
from A—Aluminum Cages to V—Vectorbords®.
Organized to aid the designer, the catalog
gives features and specifications for circuit
boards, cages, card cases, sockets, termi-
nals, Vectorbords and tools. Also included
are a variety of breadboarding kits, patch-
boards, turrets, positive photosensitized
boards and developer. The 398 products
listed are the most poputar items stocked
by Vector and its AVID distributors.—Vector
Electronic Co., Inc., 12460 Gladstone Ave-
nue, Sylmar, CA 91342.
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CTS LOUDSPEAKER LINE. A total of 87 mod-
els are described in a 12-page catalog. This
makes it easy for hi-fi stereo buffs to meet
all of their speaker requirements from one
quality product line . . . whether it be for
new system construction or replacement of
an existing hi-fi stereo, musical amplifier,
automotive, public address or aircraft speak-
er. Among those offered in this newly ex-
panded group are:

A full selection of 36 hi-fidelity speakers
ranging from a 13 in. tweeter with a power
rating of 2 watts maximum continuous and
a response range of 2000—20,000 Hz, to the
popular 10-watt, 4%2 in. mid-range speaker
rated at 400—10,000 Hz to the big 100-watt,
18 in. woofer with 20—1,500 Hz response
range. New automotive stereo and rear deck
speaker kits. Additiona! speakers are also
available for public address, intercom, tape
deck, sound column and numerous other ap-
plications.—CTS of Paducah, Inc.,, 1565 N.
8th St. Paducah, KY 42001. R-E
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unique tools,
handy kits,
precision

instruments,

technical
supplies.

Our 23rd year of service to the World‘s

finest craftsmen and technicians.

A carefully selected and tested assortment
of unique, hard-to-find tools, clever
gadgets, precision instruments, bargain
kits. One-stop shopping for the technician,
craftsman, hobbyist, lab specialist,

production supervisor. Many fools and
measuring instruments available nowhere
else. One of the most unusual and complete
tool catalogs anywhere. Get your copy of
the NC FLASHER today.

the audio
amateur ?

What a trip old Richard’s Rhine
journey could have become had he
built his own mixers,900 watt amps,
octave equalizers, 24 inch woofers,
clectronic crossovers. and home
brew clectrostatics. Zounds what
sounds!

Ask our Rhine maidens for details.

@ﬁ]@ 0 Peterborough, N. H,
EU 03458

Send for a free prospectus.
Craig Stark of STEREQ REVIEW says:
“Top quality. only U.S. publication devoted
to the scrious audiophile constructor.”

Box 176R
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FUTURE OF CB

(continued from page 71)

picking up for the “gold plated specials”;
those high-performance feature-loaded CB
transceivers priced well upwards of $400
or $500. In any hobby there’s always some
who want to upgrade; the more hobbyists
there are the more there are who want to
break out of the general scheme of things
and upgrade. While we can count the num-
ber of presently available “gold plated
special” transceivers on one hand, the
booming CB hobbyists should result in
many more super-performance transceiver
models in the next few months (just as
soon as the manufacturers can move them
off the assembly line).

Finally, we come to Class-D restructur-
ing with its additional channels. In practi-
cal terms there is simply no future for
them if they are SSB-only. Several years
ago many a manufacturer took a “bath”
by going into SSB when there was no mar-
ket at all; a few magazines and promotors
created the illusion of an SSB market and
some really big names got hurt bad. Even
if additional channels are approved, if they
are SSB-only don’t look for a thundering
herd of users or manufacturers. For one
thing, a total of 100 channels requires a
bandwidth too wide for simplified trans-
ceiver design—simplified meaning the de-
sign technology presently being used in
CB transceivers. With SSB, total equip-
ment costs will be much too excessive for
the small business and personal user. If the
channels are added for the AM mode,
and hobby operations permitted, that, of
course, is a whole new ball game and you
can figure CB will be even bigger than it
is today: It would be totally impossible
for the FCC. to handle the licensing of
all the people flocking to CB, and point-of-
purchase licensing would be an absolute
must.

The really ideal solution for CB, and
one strongly favored by some of our larg-
est CB manufacturers, dealers and users
is additional AM channels reserved for the
business and personal user—as originally
intended by the FCC. Here, contacts
would be only between stations of the same
call (license), with built in identifiers and
crack-down enforcement by the FCC in-
suring total freedom from CB hobbyists.
(Without the identifiers and crack-down
the hobbyists will simply slide up the
band to the new channels). Of course, if
the new channels are reserved for business
and personal intrastation use, there is no
point or justification for Class-E CB.

The future of CB will therefore be pri-
marily determined by new channels or
frequencies, and how they are finally used
—not how they are initially set up. As
we should have all learned by now, CB
is some mystical force unlike any other
established radio service; as the commer-
cials for a well-known hamburger chain
would put it. “The CB’er will have it his
way.” R-E

Revolutionary New Wiring “Pencil” Makes

Interconnections
in 1/3 the Time!

® Create Finilshed Wired Circuits
in Hours, Not Days

¢
® For Breadboarding, Prototypes and | _
Production -

@ Interconnects Circuit Elements in
Digital and Analog Circuits

Easy for anyone — just hook up your
components usm% the insulated “solder
thru” wire WUrc oice of blue, red, green
or clear). Wire feeds off a replaceable
spool thru the P173 tool body and out of a
steel tip so fine it easily routes wire
around even the smallest |.C. lead. A
touch of the iron, with solder, completes
the joint.

Available accessory items include P179WS Wire Spacers

for neat routing, tenth-tenth Micro-Vectorbords®. circuit

Padbords and frames, like the 3677-6 and 51X-1. Order a

P173 Now! eé)lmd with two 200" spools of AWG solder
thru wire (1red, 1 green), complete inStructions. $950

At your Vector distributor
Mail orders, add $2 shipping and handling charge.
California residents add 6% sales tax.

W P DIVISION @)

ELECTRONIC COMPANY, INC.
12460 Giadstone Ave. s Sylmar, CA 91342 » (213) 365-9661
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THE ALPGM PROFITMETER

AUTO ZERO/POLARITY 3% DIGIT MULTIMETER KIT
WITH BRIGHT RED LED DISPLAY

WHEREVER AND WHATEVER THE JOB,
YOU’'LL NEED ITS BATTERY
OPERATED PORTABILITY AND
ITS HIGH ACCURACY: .1% DCV &
OHMS, 1% CURRENT AND ACV.

$ 95 +2,95P&H
Less test
leads &

batterys

ﬂlP“ﬂ EI.ECTRONICS

DEPT 2 BOX 1005
MERRITT |SLAND FLA. 32952

TO ORDER OR FOR INFORMATION

CALL TOLL FREE
800 - 327 - 2084

X
\

IN THE FIELD

SPECIAL OFFER: "PROFIT" anp SAVE $40.00

NOW, BUY THE PROFITMETER AND GET OUR RALLY IV STOFWATCH
KIT FOR $29.95 OR OUR LED-1 OR DD12/24 (HR/MN/SEC/DATE)

DIGITAL WRISTWATCH KIT For oNLY $9,95 WITH THIS AD,

9261 AHVNNVI
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SYNTHESIZER

(continued from page 48)

wave components of a complex signal that
are within the pass band of the filter will
be unchanged while the components out-
side the pass band will be attenuated, thus
producing a planned and controlled “dis-
tortion™ of the complex waveform.

Since many natural instruments depend
upon the characteristics their resonators
being changed to produce different tones,
there must also be some means of con-
trolling at least the center frequency of

trolled filter (VCF) can originate from
basically the same sources as those that
control the oscillators. If the center fre-
quency of the filter is to change with the
changing pitch of the oscillator, the same
voltage that is controlling the oscillator
can also be routed to the filter. For the
“waa-waa's” that are characteristic of elec-
tronic music, the control can originate in
a function generator.

Noise

So far in our analysis we have dealt
exclusively with “pitched™ sound sources
—sources that have a readily discernable

a synthesizer’s filter. As you might expect,
voltage control is the answer.
Control voltages for a voltage con-

pitched”

frequency and therefore an easily recog-
nized musical pitch. There are also
sources.

“un-

RADIO-ELECTRONICS

[+
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EDLIE’S]
BARGAIN
BONANZA

ONLY
HIGHEST QUALITY
PRODUCTS

Juo1s)
QUALITY RE-
CORDING TAPE,
Made by

LI ] S——

-
¢
(«n ")
Scotch, Sound-

craft, or Ampex. On 10%2”
reels, ¥~ x 3600°. $1.99 ea.
2 for $1.75 ea. 10 for $1. 50
each.

(J(J017) COPPER CLAD BOARDS!
Copper on one side, 1/16”
thick. Excellent quality for
either production or experi-
mental work.

B) 4”x16%" 99¢ ea. 3/$2.69
D) 8x16%:” $1.19 ea. 3/$2.99
E) 6387x1712" $1.19 ea.

3/%2.99
[J(1134) 8 ROTARY SWITCHES
Some multiple gang. $1.00

[J()128) 13 MINIATURE ELEC-
TROLYTIC CAPACITORS $1.00
Axial & upright, popular values.

[J()144) TRANSISTOR
REPAIR KIT $1.19
Various parts used to repair
transistorized devices.

a (1335) T0—3 TRANSISTOR
SOCKETS 12 for $1.00

[J()298) 1 WATT ZENERS 650¢
available in SV 9.1V, 12V, 20V.

[J(J164) 4 ROLLS OF WIRE $1.00
Approx. 25 ft. per roll, 20-28ga.

0J (J140) TAPE RECORDER
SPARE PARTS KIT $2.95
Parts for repairing most tape
recorders: capacitors, meter,
pilot lamp, jacks, and MUCH
MORE.

2 (J167) 10 MINIATURE
POTENTIOMETERS $1.00

J(1182) 2 MISC. METERS $1.00
Miniature.

] (J156) 60 DISC
CAPACITORS $1.00
Asst. from .0001 to .1, most
600v, Z5U, NPO, N750, etc.

SURPLUS TUBES
All guaranteed for
1 full yea

g ANY 3 FOR $1 25

Acquired from U.S. Defense depots |
or removed from equipment (new
and used). These are laboratory
tested and guaranteed for one full

year. Most are of such standard
makers as RCA, GE, etc.

3A3 6AU6  6EBB  12ALS
3AF4 6AV6  6EJ7 12AL11
3BN6 6AV1l 6EM7  12AT7
3DG4 6AX4 6ERS 12AU7
3KT6  BAXS 6EY6  12AV6
304 6AY3  6GF7  12BE6
4BCS 6AY1l 6GH8 12BH7
4BN6 6BA6  6GN8  12C8
4BU8 6BG6  6GU7  17)Z28
4827 6BJ8 6K6 18FW6
4CYS  6BQ6  6K11  21KQ6
5V6 6B26  6LB6  25L6
5Y3 6CB6 6SN7 35EHS
6AF4 6CG7 678 3525

6AG! 6CM7  6V6 36AM3
| 6AG7 6DE4 6W4  50A5
6ALS 6DR7 6X4 50L6
6AQ7 60w4  10EW7

6AT6  6EA8 12AE7

{ C1(J147) 4 Ib. GRAB BAG
SPECIAL
Full of exotic and exciting elec-
tronics parts.
C] {3155) TUBE BONANZA! $1.00
20 asst. popular tubes, untested.

[ p142) 50 PRECISION
RESISTORS $1.00

All types: DPDT, SPST.  §1 00
MONEY BACK GUARANTEE

Terms: Minimum order $4.00. In-
clude postage. Either full payment
with order or 20% deposit, bal-
ance C.0.D.

]  WRITE FOR FREE 1976
VALUE PACKED CATALOG

Listing thousands of components,
tubes, transistors, IC's, kits, test
equipment.

o BONUS

FREE CAPACITOR KIT
With Every $5 Purchase

THIS MONTH’S SPECIALS!

| [:]74515 Schottky 3 inp pos

] 0.C.

739 ‘Dual lo- -noise pre-amp 85¢
N8815A Dual 4 inp. NOR

| 2 for $1.00
[J(J018) 4 LSD’s in mini-DIP $2.00
L
7400 16 7446 80
ﬂ 7401 18 7447 80
7402 23 7448 80
17403 23 7473 49
[ [J7e08  23¢ [J7474 49
7405 23 7475 85
(] 7406 23 7476 §3
7410 23 7490 79
| 7411 27 7492 79
] 7413 40 7493 69
7420 23 7495 79
7430 23 74121 57
! 7440 30 74122 57
7442 %141 74123 67
LINEARS
LM309K 5v la reg. $1.15
§55 Timer 75¢
566 Function gen. $1.75
567 Tone decoder $1.95
709 Op amp 40¢
741 comp. op amp 39¢
| ] 2102 1024 bit RAM $4.95
8038 volt cont osc $4.25
CLOCK CHIPS WITH DATA
[J (MM5314) 6 dig clock $4.95
[ o CT 7001 Alarm & Date $5.95
LED’S
$1.00

| B (3223) 10 Asst LEDs

All 1%, Yow and 1w, low and (1242) 5 Jumbo Green LEDs $1.00
high ohmages. (1242) 5 Med Yellow LEDs $1.00
| O(150) 15 Hl FI KNOBS $1.00 B(mm) 5 Jumbo Red LEDs $1.00
Every one superb! Purchased (J011) 5 Med Red LEDs  $1.00
from Harmon, Kardon, Fisher, Q(jo]Z) § Mini Red LEDs  $1.00
{J293) DL707 (eauiv.) 7 seg
a (1102) CALCULATOR red LED, .3” char, comm
KEYBOARD $2.95 node $1.00
wild Rover C-1380. Can be used ['_'](1007) DL747 7 seg red
with CT5001. 4 function, clear, E .6” char, comm e
t t | 4
clear entry and constant. 7 cm l [](1013) MAN 5 (equiv.) 7 seg
C](]175) 70 ‘/zw CARBON g;‘:::‘ aL(E(?' char, o
RESIST :
Asst. values Some 5%. O (;SI‘IZ&MA&S (equiv.) zhsaer?
D(R’ggl‘tS)T})gg CUT LEAD 0 comm anode $1.49
Carbon, all leads long enouxh | IC BREADBOARDS & TERlMINAMLSd
for soldering. Boards 'r:avel 04(2 hol |es ade
Jp149) 20 POLYSTYRENE TOP | of 1/16 japalyester glass. .
GRADE CAPACITORS  $1.00 83222) g;g e 4¢
[J(J132) 20 DUAL POTS  $1.00 | {1B665) 2"x6" $1.6
[J()138) 10 SLIDE SWITCHES | (JB666) 4"x8” $2.1 2

Push-in terminals
| [1({IP6601-20) pke 20/90¢
{1 (JP6601-100) pkg 100/$2.89
Push-in flanged pins
(JB6602-20) pkg 20/ 90¢
(JB6602:100) pkg 100/$2.89
Push-in flea clips
{1(JB6603-20) pkg 20/90¢
| (JB6603-100) pkg 100/$2.89
| []()008) 14 pin DIP sockets

SERTIO

| **Pul.n-sertic’’ extracts and in-

[ 0271) 1N4148 High Speed

serts I1Cs without damage.
‘ switching diode. FuII leads.

2 for $1.00

EDLIE ELECTRONICS, INC., 2700-) HEMPSTEAD TPKE., LEVITTOWN, N.Y. 11756
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3 for $1.0
D(Jllﬂd) IC REMOVAL AND IN
N TOOL $4.95

The concept of an unpitched musical
sound may at first seem as esoteric as the
sound of a clapping hand, but it is actually
very easy to understand. The hiss that
you hear from an FM radio that i$ tuned
between stations is an unpitched sound
and most synthesizers have provisions for
a noise source that produces just this ef-
fect. From a technical standpoint, it is
the result of summing together randomly
varying amplitudes of all possible fre-
quencies within a given frequency band.

The applications of noise are very
broad. For example, the sound of the
snares of a snare drum is noise with a per-
cussive envelope. By processing noise
through the proper filters, the sounds of
the surf and wind are easily simulated.

So, now we know a little bit about how
musical instruments work and how elec-
tronics can be used to simulate the prop-
erties of these instruments—Ilet’s look at
the GNOME and begin applying some of
these principles.

The GNOME

In the early days of synthesizers, each
element of a system was a free-standing
module and the specific electrical connec-
tions were made using patch cords. Patch
cords allow great flexibility but the labori-
ous task of setting up patches for each
voice is a disadvantage to most perform-
ing musicians. In a small system that will
not be expanded beyond a specific capa-
bility, a normalized connection (one in
which a specific arrangement of elements
is pre-wired) is definitely the way to go.

Figure 17 shows the signal and control
paths through the GNOME. The VCO al-
ways feeds the input of the VCF and the
VCA can get its input either directly from
the VCO or from the output of the VCF.
The control voltage for the VCA always
comes from the function generator. The
control voltage for the VCO can come
either from the self-contained controller
or the power supply and is adjustable with
the VCO rANGE control. The VCF control
voltages can come either from the func-
tion generator or the controller, or both.
This is a fairly typical normalization
scheme for small synthesizers and while
it unquestionably limits the versatility of
the machine, the limitations are minimal
and entirely consistent with the inherent
limitations of the simplified, low cost cir-
cuitry of the GNOME.

Controls

The front panel nomenclature of the
GNOME is such that the controls are
divided into six sections corresponding to
the six major circuits that make up the
unit. These sections are:
. Controlter
. Trigger
Noise Source
. Voltage Controlled Oscillator
. Voltage Controlled Filter
. Voltage Controlled Amplifier

CUBWN =

Controller section

The built-in control strip is nothing
more than an exposed resistance element
that has one end grounded and a positive
voltage applied to the other end. The saw-
tooth cuts on the resistance strip along
with the paralleling resistors inside the



case combine to produce a voltage distri-
bution along the controi strip that is ex-
ponential. If it were not for this exponen-
tial voltage distribution at the control
strip, semi-tone intervals at the low end of
the strip would seem to be bunched to-
gether while those at the top end of the
strip would be spread apart. This relates
back to the distribution of semi-tone inter-
vals in the equally tempered musical scale.

The Controller RANGE potentiometer
varies the voltage that appears across the
control strip. At the maximum position of
this control, the strip is a little less than 4
octaves long while at the minimum setting
it is slightly more than Y2 octave long. As
we shall see later on in this article, the
Controller and VCO RANGE controls inter-
act to place the musical “length” of the
controller at any desired position within
the oscillator’s 8 octave range.

The two slide switches within the con-
troller section of the front panel connects
the voltage that is picked off the control
strip by the wiper probe to either the VCO
or VCF, or both. Sliding the switch bat in
the direction of the arrow connects the
voltage to the element indicated.

Trigger

There is only one control within the
trigger section of the front panel and that
is the TRIGGER button. Whenever this but-
ton is pressed, a voltage is applied to the
triggering inputs of the function genera-
tors associated with the VCF and VCA.
Provisions have been made internally to
reduce multiple triggering caused by
“noisy” switch contacts, but a firm pres-
sure on the button is needed to prevent
contact bounce.

Noise source

The single control within the noise sec-
tion of the front panel is a LEVEL control
that determines the amount of white noise
that will appear on the common audio
bus. At the minimum position of this con-
trol, the noise source is isolated from the
bus and the noise level increases with
clockwise rotation toward maximum.

vCO

The RANGE control within the VCO sec-
tion of the front panel is an attenuator on
the control voltage input line of the oscil-
lator. It is useful in a number of different
ways. When the Controller vco switch is
off, a constant voltage is applied to the
VCO RANGE control allowing the oscil-
lator to be set to some constant pitch that
is independent of the controller action.

When the Controller vco switch is on,
the VCO RANGE and Controller RANGE
controls can be used together to set the
highest and lowest pitches available from
the control strip. Figure 18 illustrates this
by using a bar to represent the total 8
octave range of the oscillator. The double
ended arrow above the bar represents the
range of the control strip. Rotating the
Controller RANGE control toward maxi-
mum increases the length of the double
ended arrow across the width of the bar.
For example, with both controls set to
maximum, the range of the controller is
approximately from 600 Hz to 6500 Hz.
If the Controller RANGE control remains
at maximum, the controller will remain a

little over three octaves long but reducing
the VCO RANGE can cause these three oc-
taves to run from 30 Hz to 350 Hz. Note:
The same slight non-linearities that in
most circumstances make the GNOME
oscillator incompatible with Kkeyboards
will also make the length of the control
strip variable depending on the setting of
the VCO RANGE control, but under normal
circumstances these errors will not be no-
ticeable or objectionable.

At the minimum setting of the RANGE
control, the oscillator is off regardless of
the condition of the controller or the set-
ting of the Controller vco switch.

The SKEW control is a little unusual
for synthesizers but it allows the
GNOME’s simple VCO to produce 4

THE COMPLETE
PORTABLE DVM

basic waveforms (triangle, ramp, square
wave and pulse) while also making avail-
able a wide range of waveforms in be-
tween the four. Figure 19 shows the ef-
fect of this control. Clockwise rotation
changes the ramp wave to a triangle and
the narrow pulse to a square wave. There
is some shift in oscillator pitch associated
with the rotation of this control from one
end of its travel to the other. This devia-
tion is maximum toward the center of the
range of the control with the two extreme
ends being within a semi-tone of the same
pitch.

The the

triangle control determines

amount of ramp/triangle waveform ap-
plied to the common audio bus. The level
(turn page)
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$198

Less batteries and
optionsl AC adapior

B IT’S PORTABLE

FOR BENCH OR FIELD...

COMPACT & LIGHTWEIGHT,
{Only 2% ibs with batteries.) Fits in any
tool box or tube caddy.
DROP-PROOF with tough Cycolac®
case that will stand up to any field use.
BURN-OUT-PROOF up to 2000V
DC. Saves you from costly downtime.
VERSATILE 3-WAY POWER:
Standard “C" cells, rechargeable “C’* cell
Nicads or line operation. {No special built-
in, recharger pack. Standard “C"* cells for
the DVM32 for true portability.) And
you'll get up to 10 times the battery
life with the DVM32, using the patent
pending auto-off that turns off the
bright L.E.D. displays between measure-
ments. The DVM32 is truly portable.

3% DIGIT 140 WULINETER
BAVTERY OPERATED ONLY 19mA

»,
2005

PATENT
PENDING

M IT'S COMPLETE

FOR ANY JOB...

Most portable DVM's sacrifice functions,
features, or accuracy. Not the DVM32.

HIGH ACCURACY Accurate with
full 3% digit readout, .5% of reading
accuracy and 1 5Meg Q input impedance.
COMPLETE FUNCTIONS AND
RANGES: From tmV to 1999V
DC, tmV to 1000V AC rms, .1 ohm to
19.99 Meg  and 1uA to 1.999A, AC,
and DC, plus Hi and Lo power ohms. The
DVM32 complete and versatile
measuring capabilities in a truly portable
meter.

IN STOCK NOW AT YOUR LOCAL
SENCORE FULL LINE DISTRIBUTOR

DVM32

backed by SENCORE'S 100%
MADE RIGHT LIFETIME GUARANTEE

SENCORE RN G5t
“THE ALL AMERICAN MADE LINE OF QUALITY TEST EQUIPMENT"”
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BEST IN DIGITAL-PROJECTS-HAM BOOKS!
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0 Digital Eiectronics: Principles & Practice 288p 19141, $5.95
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O Practical Circunt Design for Experimenters 196 p 11911 $4 95
O Radio Astronomy for the Amateur 252 p. 88 $5.95
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0O RTTY Hanabook 320p 23Cil $6.95
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CAN:

B Make outer space sounds for rock
musicians?

B Demonstrate principles of music &
acoustics for educators?

B Create sound effects for theatre
companies?

B Provide rhythmic pulses and tones
for modern dance groups?

B Be one of the neatest toys in the
world for an audiophile?

of course!
The 1st Micro-Synthesizer. ..
under $50 in kit form.

(L XL T I TY TY TT TL 11 11 11 11 LI 1J
FOR DETAILS AND PHOTOGRAPHS OF THE

GNOME, AS WELL AS DOZENS OF OTHER
KITS FEATURING INNOVATION RATHER

THAN IMITATION, WRITE TO US FOR A

FREE CATALOG

PAIA Electronics, Dept.1-R
Box 14359, Oklahoma City, 0K 73114
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increases with a clockwise rotation of the
control.

The square wave control determines the
amount of pulse/square wave applied to
the common audio bus. The level in-
creases with a clockwise rotation of the
control.

VCF

The voltage controlled filter may be
eliminated from the audio path entirely
by setting the IN-oUT switch to the ouT
position.

There are four possible combinations
of settings of the REPEAT and SUSTAIN
switches and each of these combinations
produces a different response. These com-
binations are most easily explained in tab-
ular form as shown in Fig. 20.

The RANGE control within the VCF sec-
tion of the front panel is an attenuator on
the output of the VCF's function genera-
tor. It varies the amount of control voltage
applied to the filter from the function
generator only. Since the response of the
filters will vary from one unit to the next,
this control is designated so that rotation
fully clockwise to MAX provides a control
voltage greater than the maximum range
of the filter. This assures that maximum
range will be available on all units. Volt-
ages originating from the controller when
the Controller vCF switch is on are not
connected through this RANGE control.

The ATTACK control within the VCF
section of the front panel determines the
time required for the filter's function gen-
erator output to rise to its peak. The range
of this control is from .005 seconds at the
minimum setting to a little over 1 second
at maximum.

The DECAY control determines the.time
required for the output of the filter’s func-
tion generator to fall from the attack peak
back down to no output. The range of
this control is the same as the ATTACK
control.

The FREQ/Q control is the only control
that actually makes some change to the
filter itself. Clockwise rotation of this con-
trol raises the frequency of the filter while
simultaneously decreasing the Q and in-
creasing the loss of the filter. It is normal
for the volume of the sound to decrease
as the FREQ/Q coritrol is rotated in a
clockwise direction.

VCA

The SusTAIN switch within the VCA
section of the front panel serves roughly
the same function as the SUSTAIN switch
does for the VCF. With the SUSTAIN
switch off (switch to the left), pressing the
TRIGGER button will cause the VCA’s func-
tion generator to attack and then im-
mediately decay. As long as the TRIGGER
button is held down, the attack and decay
times will be as set by these controls.
When the TRIGGER is released, a “muting”
function takes over and quickly turns the
VCA off.

Turning the SUSTAIN switch on (to the
right) causes the function generator to
hold at the peak level as long as the TRIG-
GER button is held down. Releasing the
TRIGGER now causes the envelope to decay
at the rate set by the DECAY control. These
responses are tabulated in figure 21.

The ATTACK control determines the

LISTENTO

Spectacular
A-Chamnel Sound

=N

VISTA “SQ”
DECODER/SYNTHESIZER

Exclusive CBS Licensed Kit

4 IC's for Super Fidelity and Maximum
Channel Separation * Full Logic, Wave-
matching with. Variable Blend and 2-Posi-
tion Stereo Synthesizer + Our Synthesizer
Offers Surround or Concert Hall Realism
from Stereo Sources by Synthesizing a
4-Channel Matrixed Signal that is De-
coded by the "SQ" Full Logic Circuitry *
This Unit is Complete with Power Supply,
Case and Knobs. SQ-4 $84.95

Shipping in USA $2.00 NY State add Tax

PHOTOLUME CORPORATION

118 East 28th STREET, New York, N.Y. 10016
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12 REASONS YOUR CAR
NEEDS TIGER CDI

Instant starting in any weather - Eliminates
tune-ups - Increases gas mileage - Increases
horsepower 15% - Improves acceleration
and performance - Spark plugs last up to
70,000 miles - Reduces engine maintenance
expense - Amplifies spark plug voltage
to 45,000 volts - Maintains spark plug
voltage to 10,000 RPM - Reduces exhaust
emissions - Dual ignition switch - An
Unconditional LIFETIME GUARANTEE
Installs in 10 minutes on any car with
12 volt negative ground - No rewiring - Most

erful, efficient and reliable Solid State
gnition made.

SA'};ISFACTION GUARANTEED or money
bac!

TIGER 500 assembled . .....$53.95

TIGER SST assembled . . ....$42.95
Post Paid in US.A.

Send check or money order with order to:

*FH-Star Corporation

P.O.Box 1727 B
Grand Junction, Colorado 81501

DEALER INQUIRIES INVITED
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3 - amount of time required for the output of FHEE
® the amplifier to build to a peak. The range Y
a IU' ec runlcs of this control is from .002 seconds at

minimum to slightly more than one sec- to introduce Servicemen to

c : ond at maximum. the many advantages of
Wmék m The DECAY control determines the
amount of time required for the amplifier
to turn off. The range of the control is snLlD STATE

MICROFILM | i smwsimomn esimor | pgp| AGEMENT,

There are two jacks on the back of the
UNIVERSITY MICROFILMS GNOME case. The miniature phone jack HEchFl ER
300 N. Zeeb Road ‘ is the output and it requires a standard
eee i miniature phone plug for connections. TUBES

Ann Arbor, Michigan 48106 Coaxial cable should always be used to
’ connect the GNOME output to the input l

| of the amplifier being used. : .
i, Rt Solid state rectifier tube replacements
| The black pin jack on the rear edge of offer many servicing and profit advan-

the case is an external trigger input. l?or tages: * 6 Solid-Tube® types replace
best operation, the trigger voltage applied | yp to 37 ditferent high voitage
| to this jack should exceed 8 volts but trig- vacuum tubes. e They're something

ger voltages greater than 4 volts will pro- )é?ur customers will apprecn?te. o
i i i i iminates need to replace defective
TI duce a trlggerlng action (triggers !ess than - nee
MICROCARD EDITIONS 8 volts will not allow the function gen- filament winding on flyback. e No

A Division of
Information Handling Services

X-radiation. ¢ Reduces fire hazards. e
No filaments to fail. Reliable. Solid
|  state. o Faster warm-up for picture. e

erators 10 go to their maximum level).
External triggering voltages must be refer-

P.O. Box 1154 enced to the GNOME case ground. R-E |  Modernizes older sets. ¢« Much higher
Englewood, Colorado 80110 profit than vacuum tubes.

Get the full story on ED! Solid-

BELL & HOWELL CO. “'lallkS_mYW gulbesierFrectifi%rs, and get a free

5 by ilicon Focus Rectifier too, just by

Micro Phot_o Division itworks... asking -on your letterhead or business

Old Mansfield Road melm I.B card, please. Use Reader Reply Card
Wooster, Ohio 44691 for just Solid State information.

Attn.: Mr. Spiers ELECTRONIC

, Y ‘ DEVICES INC.
Please write Y e I Gray Oaks Ave.,

tor complete information sdvertning contrlbuted Yonkers. N.Y. 10710
| United Way RoeO Telephone 914-965-4400
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hy not?

Why not go computer now? From $860 to $11,300 it can’t be beat, look at our
capabilities and you’ll agree.
Sphere starts with a CPU using a Motorola 6800 microprocessor, a real-time clock, 4K of
dynamic memory, 1K of PROM soitware. The CRT Board generates 16 lines by 32 charac-
ters of ASCII on a television or video monitor. Keyboard is complete with numeric and
cursorediting keypads. From here, hardware can be expanded to your hearts desire with
extra memory boards (up to 64K), serial communications Interface, cassette interface,
MODEM, digital 1/0 (as many as you need), floppy disc memory (up to 4 disks), 8
computer terminals, line printer etc . . . all from one M6800 chip

With a Sphere Computer, stand-alone program development is just the be-
ginning, you can configure your system to handle your problem solving/ record keeping
needs. All Sphere Computer Systems come complete with useable software languages.
Avatlable are “PDS” 1K Basic, or extended Basic Compiler. When computeris turned on,
it immediately goes into a command mode, so that you can instantly start programming.
PDS’* contains a mini-assembler, editor, debugger, and utility command set in 1Kk of
PROM. Also available is a 1K subset ot Basic. Our extended Basic compiler is complete
with string, matrix and file functions, and requires 12K of memory. With this software you
can perform your application whether it be accounting, home management, education,
security monitoring, research, business, etc. Why not invent your own application? For
play or for work your biggest problem is no problem at all. $860 .is the start for an
operating Computer System kit. Your computer is ready and comes complete with
operator manuals sufficient for first-time computer users. Contact us today for more
information.

SPHERE

CORPORATION

781 South S00 West Dept. 127
Bountitul. Utsh 84010 (801) 292-8466
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Now...
$50 VOM
_ features
""" for only

$19.95°

We'll stack up our
new, economical
. WV-547 A against

any other general purpose

VOM selhng for up to $50. Here's why:

® L arge, no-stick, taut-band, diode-protected meter.

e Accuracy t 3% DC, t 4% AC with 20,000 Ohms/Volt
DC sensitivity.

5 functions, 19 ranges, with 1% precision resistors
on all ranges.

* Rugged, high-impact piastic case.

¢ includes test leads. Carrying case also available.

See the WV-547A for yourself at any one of the more

than 1,000 RCA Distributors worldwide. Or contact:

RCA Distributor and Special Products Division, Bidg.

206-2, Cherry Hill Offices, Camden, N.J. 08101

(Phone 609 779-5715)
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Electronic
Instruments

REMOTE CONTROL
(continued from page 60)

rate and must be present for at least 16 consecutive sample
periods before the remote circuitry will identify the input as
valid. A valid input is identified by an output on the “data
valid” (flag) terminal of the remote IC. This “flag” output
causes the control IC to accept the remote IC outputs. The
“flag” output goes to 0 when the no input has been received
for 3 consecutive sample periods.

o

HORIZ. LINE 192

AFTER VERT SYNC{ = 5
B s s
r j+ i }‘—. N
—HY l < | -
HIH EOE 5 -
HH - HH-
ssusl H |
—HH T HH
—HH i
T HT1*
S B
44 + +4 ~+
PR . 18 Sl s o S 80 B
HORIZ. LINE 212 | T 1 s

AFTER VERT SYNC 11 |

| 2.5 MHz REF. PULSES

BLANKING OUT

- ‘(EI?G,JNl.lﬂ |

BLUE & GREEN GUNS

FIG. 6—DISPLAY FORMAT of red zero and the waveforms that gen-
erate it on the screen. It, too, has a black outline.

Clock and display

The clock and display circuits fill two basic functions:

1) Converts the channel number BCD code gencrated by
the control IC to video signals, which allow the channel num-
ber to be displayed as decimal characters on the TV screen.

2) Generates and maintains time-of-day information in
an hours and minutes digital format, which is also converted
to video signals to be displayed on the TV screen simultane-
ous with the channel number.

The clock and display system also, in response to time out,
half-entry, and CTS codes from the control IC, establishes
the color of the display (white, red, or green) and the
amount of time the display remains on the screen.

The clock IC receives 60-Hz clock pulses from the crystal
controlled reference clock located on the command module.
The clock IC converts both the channel number BCD code
and clock information to a channel number and time-of-day
display code for use by the display IC. The time-of-day may
be updated by the customer via hours and minutes update
push buttons located on the instrument front panel.

The display IC decodes the display code from the clock
IC and the CTS code from the control IC to provide the
proper series of color blanking and luminance drive pulses

to the chassis video circuitry for character display on the TV
MULTIPLEX PULSES

7 1 12

L

00-0z

osco DBCD
03 47
0000 0010

A A nnn

mi:

D8co pscD DBCO  DBCD Daco
03 47 03 47 03
0001 0000 1100 0000 0000

FIG. 7—CLOCK IC OUTPUTS are shown in their relationship to the
display and MPX pulses.



screen. Auxiliary blanking is provided to both the luminance
and chrominance circuitry to blank station video and color
outputs during character display. Horizontal and vertical
sync is also defcated during half-entry and non-assigned
(illegitimate) channel entry to prevent noise from causing
character display instability.

The display output interfacing circuits consist of emitter
followers in the red, green, and blue blanking outputs, as well
as the luminance and chrominance blanking outputs. The
luminance drive is a transistor switch and resistor stage de-
signed to provide the correct driver output current for prop-
erly saturated (white or colored) characters. For explanation
purposes, the display waveforms generated are those for the
character *1” as shown in Fig. 5. For this digit, the pulse
shape applied to the red, green, and blue interfacing emitter
followers is shown. Note that blanking is applied to the lead-
ing and trailing edges of the character. During these blank-
ing intervals, current is diverted from the red, green, and
blue output stages, causing a black area to surround the digit.
This greatly enhances the sharpness and visibility of the char-
acter. (For illustration purposes, it is assumed that the video
information surrounding the digit has an “average” white
content.)

A luminance drive pulse is supplied to transistor QS. It
establishes the video output driving current for proper white
saturation. If blanking were applied for the full character
width to any combination of the R, G, and B blanking stages,
along with luminance drive, the character would be pro-
duced in color. This is exemplified by the red “0” illustrated
in Fig. 6. Of course, blanking applied to all three color blank-
ing stages simultaneously would completely blank the video
producing a black screen (muted video). This occurs during
half entry or illegitimate channel input, except in those areas
where the characters are displayed.

An auxiliary blanking pulse (which is the same as the
luminance drive pulse) is applied to an auxiliary blanking
emitter follower Q6. This stage cuts off the luminance output
stage (QS5, on the MCL video module), preventing station
video information from appearing on the screen during char-
acter display and provides a blanking pulse to IC2 on the
chroma module which prevents station chroma input to the
R, G, and B outputs.

Not shown are a series of low-pass, parasitic suppression
filters in the outputs of the interfacing stages. These filters,
in combination with the shields on both sides of the clock
and display module, prevent spurious outputs from the dis-
play circuitry from coupling to the tuner RF inputs during
character display.

Referring again to Fig. 6, note that the half-entry terminal
is coupled to an clectronic sync defeat “switch.” This switch
provides a positive voltage to the base of the PNP sync
separator disabling this stage during half-entry and illegiti-
mate channel selection. This defeat is necessary to limit
vertical instability of the character display when no valid
station sync information is received.

There you have it, a complete rundown on one of the
newest remote control systems around. We thought you'd
find it as interesting as we did. R-E

Camp Fire is for everyone. It is an adventure in living —
exciting, creative and fun. @

Camp Fire Girls, Inc./1740 Broadway/N.Y., N.Y. 10019

If You Work In Electronics:
GRANTHAM OFFERS YOU
College-Level Training

and a college degree.

Electronic Circuit Design,
Engineering Analysis (includ-
ing mathematics thru calculus),
Classical and Solid-State
Physics, Engineering Design,
etc., etc., are all part of

the Grantham home-study de-
gree program in Electronics
Engineering.

PUT PROFESSIONAL
RECOGNITION IN
YOUR CAREER.

By adding college-
level home training
and a college degree
to your experience,
You can move up to
greater opportuni-
ties in electronics.

Grantham offers the _
A.S.E.T. degree by corre-
spondence. After earn-
ing this degree, you may
continue with additional
correspondence plus a 3-day
residential seminar and certain transfer credits, to
earn the B.S.E.T. degree. Then, the B.S.E.E. is
available through further study.

GRANTHAM SCHOOL OF ENGINEERING
2000 Stoner Ave., Los Angeles CA 90025

® Telephone (213) 477-190]1 @

Worldwide Career Training thru Home Study
Mail the coupon below for free bulletin.

T T R e e e e ey 1

Grantham School of Engineering Re 1-76

2000 Stoner Ave., Los Angeles, CA 90025

I have been in electronics for years. Please

mail me your free bulletin which gives details con-
cerning your electronics degree programs.

Name __Age

Address

State_______Zip

e e e
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RADIO-ELECTRONICS

©
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RELAXING! REFRESHING!
TAKE A BREAK FROM TODAY'S PRESSURES -

Browse with us through the old days of
wireless, radio and early TV.

Young or old, you’'ll be fascinated by our
two great books VINTAGE RADIO (1887
1929) and A FLICK OF THE SWITCH
{1930-1950). Just relax and wander through
thousands of pictures, many old ads and interesting stories of early
radio. You don’t have to be an expert to revel in these fine books

Next, browse through our authentic reproduction of Gernsback's
1927 RADIO ENCYCLOPEDIA to meet the heroes {Who's Mar-
coni?) and see the hardware (what's a coherer?) ot early days.

Our RADIO COLLECTOR’'S GUIDE will make you an "instant
expert’’ as you go prospecting for those fine old collectible radios
Then you'll need Morris Beitman’s 1926-1938 RADIO DIAGRAMS
book to restore them. Also, we'll send you the diagram for any
pre-1951 set for $3.50.

NEW GIFT IDEA! BEAUTIFUL COLOR PRINTS from original
artwork of the famous Progress in Electronics stamp set. Four
different 8" x 10" prints with colorful matte backgrounds

SEND TODAY to Vintage Radio, Dep’t R, Box 2045, Palos Verdes,
CA. 90274. Postage Paid. California residents add 6% tax
VINTAGE RADIO: $7.95 hard-cover, $5.95 handbhook

A FLICK OF THE SWITCH; $9.95 hard-cover, $6.95 handbook
1927 RADIO ENCYCLOPEDIA; $12.95 hard, $9.95 hndbk
RADIO COLLECTOR'S GUIDE; $4.95 handbook

[] 1926-1938 RADIO DIAGRAMS; $7.00 handbook

] COLOR PRINTS, Set of four: $7.50 prints, $18.50 Plaques

] Diagram for radio @ $3.50
TOTAL
Name . ——— —— - -
Address — —— -
Citvae St Zip

TREAT YOURSELF TD A HOLIOAY GIFT
1254 PAGES OF PLEASURE!

/ n a hurry P try these high-performance

A-CE
All-Circuit
Evaluators

testing of
circuits

shows
ACE 227

On all models.
simply plug in your
components and inter
connect with 22-ga. solid
wire. All models accept afl
DIP’s, TO-5's and discretes
with leads to 032" dia. Multiple
buses easily linked for power and
ground distribution, reset & clock lines,
shift command, etc. 5-way binding posts.

obs o:‘t:s\\
ordinary "
breadboards \
Four rubber feet included.

Gold-anodized aluminum bases.
Non-corrosive nickel-silver terminals

Order ACE | Tie | OIP | No. No. | Board Size | Price
No. | Model No. lPoinﬂCapncRleu.e. Posts| {inches) Each
923333 | 200-K (kit) 728 | 8(16's)| 2 2 |4-9/16 x 5-9/16/#$18.95
923332 | 208 (essem.)| 872 | 8(16's) 8 2 4-9/16 x 5-9/16| 28.95
923334 | 201-K (kit} 1032 | 12(14's) 2 2 4.9/16x7 24.95
923331 212(assem.ll 1224 |12(1a's)| 8 2 4-9/16x7 | 34.95
923326 | 218 (essem.}! 1760 |18(14's)| 10 2 6-1/2x7-1/8 46.95
923326 | 227 lussom.ll 2712 | 27 (1a's)| 28 a 8x9-1/4 | 59.95
923324 | 236 (assem.)! 3648 | 36 (14's)! 36 a 10-1/4x9-1/4 | 79.95

SEND aP AP PRODUCTS INCORPORATED

OROERS - =
TO: Box 110-R, Painesville, OH 44077 DEALER INOUIRIES INVITED |
i A P PRODUCTS INC. “Larvy PARY NO. S EACH s TOTAL
Box 110-R, Painesville, OH 44077
BaiAmencerd  ouge) e
| S g = |
| ACCOUNT NUMBEN |
| Merchandise Total
l TR0 ABOVI RAMETMC]  GOOG THAU Sales Tax (OH & CA)
Shipping (see below} |
BIGNATURE
| TOTAL ENCLOSED |
| AN NAWE b5 ‘mu‘o_‘ "“'NO% so‘:a:'(&s‘ |
$10011026.00. .50  yo ACCEP-
no::gﬂbogo 33 TANCE AT
l S 100.01t0200.00. 300  FACTORY |
Company P.0.'s F.0.B. Painesville J
L— TITY o cm— SVAY[——ZIP-—_—_——_—
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'SERVICE NOTES

TOO MUCH HEIGHT

I have too much height in this Sylvania 19P08 TV. Can’t
reduce it with the controls. Also, I bought a Sams folder for
it, and the tubes don’t match the ones in this chassis. Pm
confused.—G.S., Plainville. CT.

Welcome to The Club. There are several ditferent chassis
in this model. From the tube lineup, you have a 573 chassis;
Sams Photofact 723-4. The crystal ball tells me that your
height problem could be due to a bad thermistor that feeds
the DC voltage to the vertical size control. The Sylvania part
number on this is 38-11780-2, and it should read 1.0 meg-
ohm cold. There was a modification in this circuit; in some,
they use a different thermistor with a 100K resistor in series
to protect it against breakdown.

REVERSED GUNS IN PICTURE TUBE!

The last time I wrote you about the reversed blue and
green convergeuce problems, in a Sears 7160, you said that it
might be something wrong in the picture tube. I took it back
to the rebuilder. He checked, and said that in a 16CYP22, the
biue gun should be on the bottom; but in a 16CSP22, the
blue gun should be on top. He ran the tube through again,
and the convergence problem was solved. Thank you!—L.H.,
Detroir, MI.

When every possible alternative has been considered, the
only one left has to be the right one!

HV REGULATOR; EXCESS CURRENT

This Curtis-Mathes CMC-33 chassis has a high-voltage reg-
ulator problem. 1f I take the 6BK4 plate-cap off, I can get
27kV. Put it back, and it drops to only about 10-11 kV. (Here
he gave a list of DC voltages, including 6BK4, grid, 4300
V, cathode + 300 V.) Boosted boost, + 1000V ; B4, +400
V; and all tubes good. There’s no high voltage adjustment
control on this chassis.—~G.M., W hittier, CA.

This is almost one of those “Everything it fine but it won’t
work!” problems. However, there is a clue. Look at the bias
voltage on that 6BK4. With +300 volts on both grid and
cathode, this tube is at zero-hias. This makes it draw far too
much cathode current. In this tube, about 1.5 milliamperes is
“too much!”

This voltage is controlled by a voltage divider from the
boost, to the 6BK4 grid through two 1.5-megohm resistors
and the high-voltage adjust (which may have been replaced
by a fixed resistor here). The cathode should be at the full
B+ voltage (400 volts). The only thing in there that could
drop this voltage would be the little 1K “metering resistor.”
See if this hasn't gone up to a high resistance. Also, check
those grid resistors at the same time. Normal bias on this
tube should be at least a —20 volts, or even more. Normal
cathode current should never be more than about 1.0 mA.

MORE ON DUMONT 304 SCOPE

Howard A. Boltz, of the Lockheed Missiles & Space Co.,
Sunnyvale, CA, writes, “A friend showed me the item in the
Feb. 1975 issue of R-E regarding the Dumont 304 scope. 1
had just finished repairing his Dumont 304-H with the same
symptoms! However, the cause was different. Blanking ca-
pacitor C27, 0.05 ,F 200 volts, was leaky. This leakage in-
creased as the scope got hotter. The cathode of the CRT be-
came more positive, cutting off the electron beam. If the
scope is a Dumont 304-A, look at capacitor C401.

Thank you very much, sir. Note this in your files, Dumont
scope owners! R-E
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M Build An Electronic Thermometer

Here’s an accurate electronic thermom-
eter that has a builtin extra. .. a monitor
that lets you use it for biofeedback train-
ing. See how it works and learn how you
can make one for yourself.

B 555 IC Applications Circuits
You'll find a least one circuit that will turn
you on. R-E’s technical editor has put to-
gether this applications library.

B New FM Standards
Len Feldman examines the latest devel-
opments in FM broadcasting. They couid
make your FM listening more realistic.

B Step-By-Step Troubleshooting

Jack Darr shows how to solve service
problems fast. Follow his step-by-step
approach to solve your service problems.

PLUS
State-Of-Solid State
Equipment Reports
Service Clinic

The Money Generator

A BETTER e @
APPROACH ’
TO TV ANALYZING

The ATC-10 s different from other color bar pattern generators. It's like a
portable test lab with the versatility to perform the most commonly used

Pat. Pend.

functions of an analyst and a substitute tuner, It’s a time saver for both
inchome and on-the-bench servicing. That's why we've nicknamed it the
MONEY GENERATOR. Since it takes more than a few words to describe the
ATC-10’s many unique features. we'd like to send you our big 4 puge
illustrated brochure.

This brochure tells you about the ATC-10°s unique palterns which include
RED RASTER, 3.58 MONITOR, GRAY QUAD, and HATCHOOTS. 1t also
describes some unusual test capabilities such as: ® A full range of crystal
controlled RF, IF, and video injection signals @ Receiver sensitivity and
dynamic range checks using the calibrated RF output control @ Fast accu-
rate purity and 3.58 oscillator ehecks with no need to disable guns or short
test point(s) ® Exira clear oscilloscope and vector patterns @ In-llome re-
ceiver handpass checks at 60 Hz, 1.78 Millz, and 3.56 Mik e Complete
convergence series using a single composite pattern @ (all of these and many
more for only $299.95.)

The brochure s free, tmt, if
you'd like still more informa-
tion on the operation of lhe
ATC-10, you can obtain a copy
of the 2 volume (home-shop)
owner’s manual.  Just include
$1.00 for postage and handling.
Aet now and evaluate for your-
self the many ways the ATC-10
can be a real MONEY GENER.
ATOR for you.

Mail Request To:
AMERICAN TECHNOLOGY CORP.
Dept. IC, Canon City, CO 81212

l Name

l Address

| City

| State

Zip
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INSTRUMENTS IN ONE

e Qut-of-Circuit
Transistor Analyzer

e Dynaric In-Circuit
Transistor & Radio Tester
Signal Generator
Signal Tracer ¢ VoRmeter
Milliammeter
Battery Tester
Diode Checker

Transistor Analyzer wose212

Factory Wired & Tested—$26 95
| Easy-to-Assemble Kit—$17.95

| YOU DON'T NEED A BENCH FULL OF EQUIPMENT TO TEST TRANSISTOR RADIOS! All the
‘ facilities you need to check the transistors themselves — and the radios or other cir-

cuits in which they are used — have been Ingenlously engineered into the compact,
6-Inch high case of the Model 212, It's the transistor radio troubleshooter with alt the
features found only in more expensive units. Find defective transistors and circuit
troubles speedily with a single, streamlined instrument instead of an elaborate

hook-up. == e ——
Features: | EMC, 625 Broadway, New York 12, N.Y.

Checks all transistor types — high or low

power. Checks DC current gain (beta) to | Send me {REE catalola of the completg
200 in 3 ranges. Checks leakage. Uni- | value-g‘ac ed EMC line, and name o
versal test socket accepts different base | 'ocal distributor.

configurations. Identifies unknown tran- | £
sistors as NPN or PNP. || NAM

Dynamic test for all transistors as signal
amplifiers (oscillatar check), in or out of |
circuit. Develops test signal for AF, IF,

or RF circuits. Signal traces all circuits.

Checks condition of diodes. Measures )
battery or other transistor-circuit power-
supply voltages on 12.volt scale. No ex-
ternal power source needed. Measures
circuit drain or other DC currents to 80

RE-1

ADDRESS

CITY ______ ZONE _ STATE

EMC

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 manusl and transistor listing.

ELECTRONIC MEASURIMENTS CORP
625 Broadway, New YCrk. N Y 10012

[ -3
[7<]
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ELECTRO-LAB

As an NTS student you'll acquire the know-how that
comes with first-hand training on NTS professional
equipment. Equipment you’ll build and keep. Our
courses include equipment like the NTS/Heath
Digital GR-2000 Solid State color TV with first-ever
features like silent varactor diode tuning; digital
channel selection, (with optional digital clock), and
big 315 sq. in. ultra-rectangular screen.

Also pictured above are other units — 5" solid state
oscilloscope, vector monitor scope, solid-state ster-
eo AM-FM receiver with twin speakers, digital multi-
meter, and more. It's the kind of better equipment
that gets you better equipped for the electronics
industry.

COMPU-TRAINER

GR2000
Digital
Solid-State
Color TV
315 8q. in.
Picture

(Simulated TV Reception)

IN-CIRCUIT TRANSISTOR TESTER
TROUBLESHOOTER
VOM

SOLID-STATE -
OSCILLOSCOPE

This electronic gear is not only designed for train-
ing; it's field-type — like you'll meet on the job, or
when you're making service calls. And with NTS
easy-to-read, profusely illustrated lessons you learn
the theory behind these tools of the trade.

Choose from 12 NTS courses covering a wide range
of fields in electronics, each complete with equip-
ment, lessons, and manuals to make your training
more practical and interesting.

Compare our training; compare our lower tuition.
We employ no salesmen, pay no commissions. You
receive zll home-study information by mail only.
All Kits, lessons, and experiments are described in
full color. Most liberal refund policy and cancella-



and the equipment
be equipped.

= B HIGH FIDELITY
SPEAKERS

SOLID-STATE STEREO
AM/FM/MULTIPLEX
RECEIVER

COLOR BAR/DOT
GENERATOR

o V20T
TUBE & TRANSISTOR TESTER

AM/FM/SW PORTABLE
SOLID-STATE RECEIVER

VECTOR MONITOR
SCOPE

Solid-S:ate
B&W TV

SIGNAL
GENERATOR

5" OSCILLOSCOPE DIGITAL SOLID-STATE 2-METER FM
MULTIMETER TRANSCEIVER & POWER SUPPLY p%%ﬂg}sgﬁﬁ,

tion privileges spelled out. Make your own com- [N Sl HNE I EIN ENN GEN ENE SEm =

i ici i . NATIONAL TECHNICAL SCHOOLS
parisons, your own decision. Mail card today, or l 1000 South Figueroa St Los Angeles, Calif. 9037  D€Pt. 206-016

clip coupon if card is missing. Please send FREE Color Cataiog and Sample Lesson.
NO OBLIGATION. NO SALESMAN WILL CalLL.

Color TV Servicl Electronics Technol
NO OBLIGATION. NO SALESMAN WILL CALL I B BaW TV and Radio Servicing T Computer Electronics”
[ Electronic Communications [] Basic Electronics
APPROVED FOR VETERAN TRAINING [0 FCC License Course ] #Audio Electronics Servicing
Get facts on new 2-year extension I

NAME AGE -

NATIONAL s> SCH 1. i
2 C OOLS CITY = STATE e =

TECHNICAL-TRADE TRAINING SINCE 1905 Please till in Zip Code for tast service
Rasident and Home-Study Schools [0 Check if interested in &.1. BIll information.

4000 Sc. Figuerca St., Los Angeles, Calif. 90037 [0 Check If interested ONLY in classroom training in Los Angeles.
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QUALITY—HS.::I:C::H:.(;(;?:ONENTS\
T RV Vou tven monet
1024 BIT STATIC MOS RAM

2102... $3.50

INTEGRATED CIRCUITS — TTL, CMOS, LINEAR & MOS
7400 U 7451 e 74155 Tie 018 1A 4518, N8
7401 M 7453 2 1% e 4019 8 4S0... 513
7402 24 7454 2c 74157 .. .68 40N ....5156 4S27 .. 5200
7403 0 7480 Zc MIE0 .. S119 4021 .. S142 452 90
7404 2 7470 e 74181 .. SLIY 4022 5108 NESIT 4325
7405 % 1412 U 741623109 4N c NESAOL . $2.04
;3 2 7473 3e 2418 .. 8119 402 96c NESSIL . 5187

e 744 e TaIh 1.8 4025 24c  NESSAL $1.87
7408 #7475 Sle M4 $1.09 402 147  NESSSV. 48
7409 ¢ 1476 U 74175 .02 o od¢  NESSOA. 88¢
7410 W 7480 s8¢ 1% Tle 4028 $1.04 NESS0® . $38)
an 4c 7482 6B 74181 3213 02 $136 NESAIR . . $1B3
7402 ¢ 7483 B¢ 74182, 85 40X S0c NES6Z2B . . 3383
7413 ¢ 7485 .01 74190 $1.45 401 187 NESASA 145
744 $1.02 7486 e 209 $1A4S 4034 $334 NESOLY .. 8128
TR R R
Jog R T ok e e an N ey CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or
742 A 2 74195 $1.01 4042 B2 wATIOCA . 38 H ini
e T o ) o el n services). $1.40 per word . . . minimum 15 words.
2:&’; ;‘; % ;" E” ,.}’{, % ,,‘é; :;'35 & NO:COMMEI{C!AL RATE (for individuals who want to buy or sell personal items) 85¢ per
4 e A4S
7432 43 7:m u.;: 4001 e 4050 .52: :Auscv aic word . .. no minimum. .
S oo B R T O e B Ap it 3 ONLY FIRST WORD AND NAME set in bold caps. Additional bold face (not available as all
T gad 7aat. . Ll Obrkan e SO sl (D A0 caps) at 10c per word. Payment must accompany all ads except those placed by accredited
T i, A A i ae Jioss A DAan. b advertising agencies. 10% discount on 12 consecutive insertions, if paid in advance. All copy
e e Tz e L] ] ey o subject to publisher’s approval. Advertisements using P.O. Box address will not be accepted
70 sie 7041 9k 4012 20 4073 2 vATBOBCU $1.25 until advertiser supplies publisher with permanent address and phone number. Copy to be in
e T e e ros a0 our hands on the 26th of the third month preceding the date of the issue (i.e. August
14 e 05 s SRR parmlauins issue closes May 26). When normal closing date falls on Saturday, Sunday or a holiday,
7450 P rase . Srde 417 . Si26 4.l S160 21078 ...8350 issue closes on preceding working day.
LED DISPLAYS TELEPHONE technology books, publications:
Your Choice of RED. ORIEN or YELLOW BUSINESS OPPORTUNITIES 25,000 pages $25.00. General electronics in-
\ - - r formation: 100,000 pages $49.95; 10,000
1y P L LY 5 i TR TRt REDUOING BUSINESS $9.95. Free shipping. New, used. AUTO-
(T ] CA | XAMIZ WD CA. With Lakeside Indusines | MATED, Box 46156, Seattle, WA 98146
XANS?  GEEM  CA | XAMS? GREN  CA re-building equipment — e s
XANS?  YHIOW  CA. | XAMGS? YHLOW  CA. you can rebuild any pic-
N4 kD ce | xamen cc. ture tube! UNP RlNTED
AANSE GREN CC | XAMM4  CREtM c.c. For complele details = CIRCUIT BOARD
_ ¥Ams  vmiow  CC. | XAMs  veuOw  CC. | send name. address. Zip 0w 10U CaN EASILY WATE CIOCUIT 805RS 4T GowER CoST
code to Brba 1 108 Tan 115 wEw. omEINAL
SILICON TRANSISTORS ::;‘:’%I'I:‘::’::"""“ WEINOS USES OADINARY Tg0is, WO TIME CONSUMING CHEWICAL
EN918 ¢ S17.85C  MPSIA3BA L 16c SI360C  PM4SES . .1 $13.40/C Chicogo, 1 60847 PROCESS. LEANN WOW CINCOIT 00AR0S CAX OF MAOE EASILY
s TR e e ::;:ﬁ e 1t ﬁ;:ﬁ Phone. 312-342.329 SEn® §2 00, SATISEACTiOn 08 wONET O4Ch

GnPEINTES 81 PO 0011
LEE'S Sumwil. we 64063

MPSZ360A T8¢ $13.607C MPS3641 . 16c $13.607C 2M8133 2c 91285/ [ ——

MPSZI2 . . 16¢ Slle)( N34S ¢ :":‘S’é 25134 e 317.85.C MlcnocoM‘FUTER hobbylsts_Ed“or 'ol' new

s o ?3-‘3’; o e “3‘32 21w D sirasC national level mlcal'oc'omputTlr magazinei will
ek 4 16 P31 (3 g pay you generously for well written micro- P — — —— e
L e Rim i fimc w8 ek computer-based articles. Need all types— ELECTRONIC game kits. Beginner kits. From
MR Ik fiwc e so@c a1k 10c] | olementary through advanced. Send large  $7.75. Send stamp. NBL-R, Box 1115, Rich-
s i ik a0l s1360€ He13 {;'oo,t SASE for FREE Author’s Kit and complete ardson. TX 75080 ) ~ mm
e S ~SEXSIEERREN) SHUA) details. Do It Today! SCHNEIDER PUBLICA- FCC License Study Guide. New, 377 pages.
ELECTROLYTIC CAPACITORS TIONS, Dept. R, 449 Elder Ln., N.W., Cedar Includes 1465 FCC-type questions, with an-
—nedisilendce — Aviolllsudim  — Axioi Leadi— Rapids, [A 52405 il . swers and discussions, covering third, sec-
4SO, . le § 770K ATy, 1% $11.20C ond, and first class ragboatill%):%rg"exa%%
IobdSOv & §SAOK  22idSOv 12§ 780/C 100uidN6y 1% S0 $8.95 postpaid. GSE S
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ek Lime wiw  ine aves = wedl | | ELECTRONIC FACTORY FOR SALE
Tt o 38306 10ud/S0v. | lac 3 90T DOukZSe |32 52160C
mgs i a%C mvae xosaxc vwdle @ nec) || Investment Unnecessary, knowledge not 'c devices, LED"
B e L7306 safdter 1% 5 scor toomidiee W smeox| | | required, sales handled by professionals. FREE catalog. Ultrasonic devices, s,
100utd25e 1% $ 90K 3wdrse. 1k § 980K Jooouierse séc su0x| | | |deal home business. Write today for facts! transistors, IC's keyboards, digital thermom-
o e dvex T ok ROC | postcard will do. Barta- BA Box 248, eter, unique components. CHANEY’S, Box
DISC CAPS ::;:2 ;2‘"'3 Walnut Creek, CA 94597, 5431akwood, C_C_)_t_39215__ .}
o LR A LR R e PRINTED CIRCUIT
SR & i ey Ak LU AR e EDUCATION & INSTRUCTION PHOTO ETCH KITS; DATAK PRODUCTS:
621Xy, . » i . H
AT00 500 d¢ § S.arpc Ty B SOSHACL iy e 0 9K MANUALS for Govt. surplus radios, test sets, TAPE RESIST; ALPHA NUMBERIC
SILICON DIODES T — scopes. List 50¢ (coin). BOOKS, 7218 Roanne COMPONENT DESIGNATIONS; ARTWORK;
L o I S B L Drive, Washington, D.C. 20021 CARBIDE DRILL BITS; BUBBLE ETCHERS

256 1/8 S $7.20M
N002 . 64eN10 SSAVC N0 - R0 S7T3C |30 112 eren . oo Sraum
TNA00T . . 68c/10  35.78/C 1N40OT . . 99¢/10 $8.59C |50 174 Scrow $5¢/C $3.60M

440 172 Scrww .. 60c/C 34.05M
Vs WATT ZENER DIODES (3714 screm X treom
TNS2268 33v . 15¢ S11/C INSZ368 7.8v 15 $11/C [6-32 1/2 Screw .. 75K SAM5M
INS2278 36v . 15¢ $11/C INS2378 B2v . 15 SIVC [B-32 3/8 Screw . . 90K 3S.85M
TNS2288 3.9v . 15¢ $11/C INS2388 8.7y . 1Sc $V1/C | P56 Hex Mut ... S5¢/C $3.60M
INS2298 &.3v 15 $11/C INS29 9.1y . 15¢ S11/C | 440 Hox Mot S5 $275M
NS08 4.7v 15 $11/C INS2408 10v. . 15¢ $11/C |6-32 Hox Nur ... 60c/C 34.00/m
INSZ3IB S.1v . 15 SIVAC INS2418 11w, . 15¢ $I1/C |8-37 Hex Nut ... 60c/C SAIS/M
NSZ328 Sv . 15c $11/C INS2428 12v. (15 $11/C | No. 2 Lockwosher 85c/C $5.75M
IN52338 6.0v . 15¢ $11/C INS2438 13v. . 15¢ $11/C |Ne. 4 Lockwasher 45c/C $300M
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INTEL 8080 users. Get pocket reference card
similar to IBM S/370 yellow card. $1.25 or 5
for $5.00. 8080 CARD, 29 Hoyt St., Stamford,
CT 06905

COMPUTER hobbyists! Bargain hunt or sell

F.C.C. EXAM MANUAL

PASS CC EXAMS) Memorive, study—Tests-
Answers for FCC 151 and 2nd class Rodie-
telephone Heenses. Newly rovived multiple
cholte gquesiions ond diagroms cover ol
oreos dested in FCC exoms, plus Self-Study
Ability Ten. $9.95 povlpoid. Money:
back guarantye.

COMMAND PRODUCTIONS

INSTMB 62v . 15c S11/C INS2448 Mv. . 15 $11/C | No. & Lockwasher 45¢/C $3.
INSZISV 6.8y . 15¢_SIV/C INSZ456 15v. . 15c $11/C | Mo. 8 Lockwosner e5c/C $3.00/M

~

P.O. BOx 26338 I

VOLUME DISCOUNT SCHEDULE 1.C. SOCKETS RADIO ENGINEERING DIV SAN FRANCISCO, (AL 94126 via ON-LINE 18 issues/year—$3.75. Free
otmdie) o NV il e T - e — sample issue from: ON-LINE, 24695 Santa
$ 0008 S99 NET § 100.00-5499.99 LESS 15% :, - L Sautey SEMICONDUCTOR and parts literature, Cruz Hwy., Los Gatos, CA 95030
H - et IR CE AT J. & J. ELECTRONICS, Box 1437R, Winnipeg, DIGITAL multimeter, frequency counter, time

Then Add the Srenderd Cherge Selow 28 Pin Solder Tob. . 45¢ Manitoba, Canada, U.S. Inquiries Invited. modules and mainframe—assembled. Low

I BANGARD SHIPAING/ManDGNS | o TELEPHONE bugged? Don't be Watergated! cost. Free brochure. FARELL' RESEARCH
SR I T d® T RO R e Countermeasures brochure $1.00. NEGEYE CORPORATION, P.O. Box 386, Elizabeth, PA
|, B el e o o) 18 Po Wee Niop. . e LABORATORIES, Box 547-RE, Pennsboro, 15037.
fmmer Tepn wmes Do | NN G WV 26415 o
et siplg & e 10 54 & Comade it e }JNLOCK your future. Become pr:fesssignal NEW ELECTRONIC
Soad for free cotbey ocksmith by spare time homestudy. $13 in
SR e ] ey an hour po);sigle. All tools, equip);nent in- SURPLUS COMPONENTS
¢ ||| cluded. Facts free. Send name, LOCKSMITH- — SAME DAY SHIPMENT —
“Unly Quality Components Sold!” el ING IP'J:STITUTJE (homestudy), Dept. 1339-115, Call 617-261-1100
g | Little Falls, NJO7424 AMERICAN USED COMPUTER CORP.

DIGI-KEY CORPORATION FREE educational electronics catalog. Home P.O. Box 68

20:Box|677 8wl ThicHRIvELRN|s (N> 670 study courses. Write to: EDUKITS WORK- Kenmore Station, Boston, Mass. 02215
SHOP, Dept. 275G, Hewlett, NY 11557 member COMPUTER DEALERS ASSOCIATION
Circle 88 on reader service card .




NEW PRODUCTS .. LINEAR IC's MICROPROCESSORS
p H=TO5 N=DIP  M=MINI-DIP D=CER-DIP K=TO3 18 10 up
e LM114H  $3.00 LM3ND .90 LM71ICH .90 8008 23.90 22.90 1702 17.00
PROTO BOARDS LM300H  1.20 LmM31Im 178 LM71ICN .90 8080 58.00 39.90 pd101 8.60
_ = LM300N  1.20 LM31IN 2,00 LM715CH  3.60 MC6800 89.00 79.00 P8101-2 6.00
Build & test circuits a5 fast a5 you thinkl LM301AH 60 LM312H  2.50 LM715CD  4.60 P11014 2.20 210 P8102 4.00
PB100 10 IC cap bresdboard kit, 4.5 x 6.0 x 1.35" $19.95 LM301AM 80 LM318H 1.49 LM723CH .60 PI110V1AY 3.50 3.30 P8102-2 4.00
PBI0T 10 14-DIP cap, 5-way post, 940 solderiess $29.95 LM301AN 1.10 LM318M  2.40 LM723CN (68 P2102-1 3.90 3.00 PB111 5.60
tie points, 5.8 x 4 5" LM3I0IM .90 LM324N  1.90 LM723N .70 9102 3.90 3.20 PB111-2 6.00
PB102 12 14-DIP cap., tike PB101 with 1,240 tie $39.95 LM3I0IH .90 LM33IN  2.20 LM725CH 2,00 910021 390 320 9102PC 4.00
points, 7.0 x 4.5 LM3020  3.50 Lmagaw  2.90 LM725CD B.00
P 0 ti ! LM302N  1.30 LM320-5K 2.90 33CH 1.40
e e K Jeaas twaom Yo Iwozoer Fa  Lwraxo ygo | cowpurem BIPOLAR MOS-LSt
S TR LM3 .20 M320.12K 2. | MEMORY
BEOST- 132,140 B fe0l JSOECoelen efpoue; $7995 | Cm3osm .65 LM320.127 2.80 LM741CH 40 [ pmBBzON  2.40 oo 650 1402AN 3.80
O LM305AH 1.08 LM336K  2.40 LMr41co 125 | pmeszoan 690 S3N0) 850 1403aM 4.00
LM305N  1.00 LM340-05K 2.60 Lm741cM .39 | pmBa3ON 2:40 23001 0 1403AN 3.80
PROTOCLIP ’ LM306H 95 LM340.06K 2.60 LM741EN 70 | pmes3IN 520 s;‘"g“A ;‘gg 14044 H 450
LOGIC MONITOR e e LM307TH .60 LM340.08K 2.60 tmrarcH 70 Jomeeazn 6o FHZN L D50 1404an 2190
Simultansoutly dlo1svs  jeaqy up from PC boerd e LMOA0u 2K 2,60 LMPATCN 199 g.NErzen 440 \mss01CPE .80 14054 4.00
stetlc end dvnamic 100 yucface for fast trouble LM:lggl: 1.50 LM340 16K 2.60 LM747CD 2.50 | 9600PC 1.30 MMB560D 730 1406 B.40
Ic_vtetes of DTL, TTL, soaumg LM3 .88 LM340-18K 2.60 LM748CM .86 § 9601PC Ti20) B T80 1407 8.40
HTL or CMOS DIP ICs. pcya  Yaoln  $4.50 LM308AH 5.00 LM340.24K 2.60 LM748CN .85 | 9602PC 195 a8 580 1506 3.00
Pocket size. $84.95. bCle e Care LM308D0  2.00 LM555CM .70 tM?77CH 218 | 9614rC 230 O e 580 1507 2.00
LM308M  1.20 LMBSECM  1.30 tmM777cM 2.10 | 9618PC 2.40 2% 1602 33.00
t:gg: 178 LMS67CM 1,70 LM3046CN 95 | g616PC 5.00 £2101 6.00
LM709CH .48 LM3054CN 1,50 | ge17pPC 350 0241 £2101-1 580
SOCKETS BBUSSTRIPS cwmonroner | L3I0 180 LGN 4F  Soasm 30 |ShES  3m Jmesr, mon 6
cords or solder. Snap together to farm bresdboerd LM310M  1.80 LM710CH .90 SG4501N  2.40 | 9621PC 4.00 2902 500 P2111 5.80
et LM31IH 120 LM710CN .90 LMS5000K  7.50 75107 52102 285 P21111 6.00
PN/Description L. Mole-to-Hole Term'ls Price ) 781078N 2.60 21021 500 P2111-2 8.90
QT59S Sacket 6.5 62" 118 $12.50 C-MOS 781088BN 230 p.21021 3.90 P2112 5.00
QT598 Bus 6 20 2.50 19 10up 19 10up 1-9 10up | 75109N 2.20 ¢2102-2 6.00 P2112:2 5.90
QT47S Socket 5 94 10,00 4000AE .26 .22  4023AE .26 .22 4053AE 1.34 1.33 { 78110N 2120 £2102.2 3.00 P240t 9.90
QT476 Bus 5.0° 16 2.25 4001AE .26 .22 4024AE .90 88 4055AE 2.68 2.00 | 78118N 2.26 p.2102a 8.00 P240S 9.70
QT35S Soc 3. 70 850 4002AE .26 22  4025AE .26 .22 A40S6AE 2.431.86 | 75138N 295 £.21024.2 9,60 2505K 3.30
QT358 Bus 3. 12 2.00 4004AE 883882  4026AE 3.723.70  4060AE 1.501.25 | 75180N 310 P2102a.4 6.00 2512K 4.00
QT 18S Soc! 2. 36 4.76 4006AE 1.35 1.34 4027AE .60 .80 4066AE .90 .72 [ 78184N 4.10 2601.1 400 2821v 2.80
QY125 Soc 87 24 3.78 4007AE .26 .22  402BAE .98 .90 4069AE .38 .34 | 78208N 2.7C  2601-21 11.40 28625v 3.80
O S0y L i b i 323 400BAE 1.791.78  4029AE 1.27 1.16  4070AE .65 .64 | 7823an 2.80 26028 3.80 2833V 7.90
iSiSocket! 3 d d < 4009AE .60 .5 4030AE .44 .37 40TVAE .26 22 | 7s450N 1.25 2602.18 240 2803PC 4.00
4010AE .89 .80  4033AE 3.013.00 4073AE .34 .30 | 75451N 1.00 260228 400 2804PC 4.00
4011AE .26 .22  403BAE 1.27 1.16  4076AE 1.68 1.48 | 78482N 1.00 MK4102F  11.40 2807°C 2.70
7400N TTL 4012AE .26 .22  4040AE 1.49 1.28  4081AE .26 .25 | 75483N 1.00 7552.1CPE  6.00 2808PC 4.00
4013AE .47 .40 4041AE 4.064.05 4807AE .60 .85 7620 SERIES 7552.2CPE 6.00 TMS314 9.40
7400N $.13  7443N 98  T4104N1.20  74168N 1,30 | 4013AE 1,49 126  4042AE 76 64  4S08AE 2.302 20 SENSE AMPS TMS4033jL 900 TMS31200C  7.00
740IN .16 7444N .72 74T05N .80  74166N 1.30 | 401BAE 1.26 .90 4043AE .60 .50 AS10AE 1.98 1.46 | 7820n 4.00 TMS4033NL 4.20 TMS3120NC  6.00
7402N 14 7445N 90  74107N 30  74170N2.80 | 4016AE 56 45 4044AE 60 .80  4S16AE 1.98 1.46 | ye21n 2,00 TM34034)L 900 TMS313INC  7.80
7403N 18 7446N 90  74109N 90  74173N 150 | 4017AE 120100 4047AE 3.54 3.53  4818AE 128 .98 | 78328 428 TMS4034NL 420 3341A0C 8.00
7404N 19 447N 77 74110N .72 74174N 110 | 4018AE 149128  404BAE 1,43 142  4520AE 128 .98 | 7esan 1.78 TMS403siL 900 3341APC 7.00
7405N 20 7448N 80  74114N .93 7417BN1.20 | 4019AE .52 .44 4049AE .52 .80  452BAE 2.302.20 | 7824N 2,00 TMS40ISNL 420 3347DC 5.80
7406N .29  7450N .16  7411BN1.82  74176N 125 | 4020AE 1.49 128  4050AE .82 .50 A4S8BAE 2.09 2.08 | 7525N 4’50 3347°C 460
7407N 29 74BIN .16 7412IN .45  74177N1.40 | 4021AE 1.34 128  4051AE 134 1.13  4901AE .43 36 TWO.PHASE MM 4102 495
7408N .18 745N 16  74122N 45  74180N .73 | 4022AE 1.111.00 4052AE 134 1.33  4911AE 43 36 MOS CLOCK 7852 495
7409N .20 7454N 16 74123N .70 R R R vl e e e ————— DRIVER MM404H 12.00 7552.1 5.40
7410N .18 7460N .16 74128N .80 74182N .70 LlTY MMO026CN  B.50 MMA4O0SH 23.00 75522 8.50
7411N 26  7470N .30  74126N 80  74184N2.00 OECODED  MMaoéH 6.50 MM4055D  12.00
74128 33 7472N .30  74128N .90  74185N 2.20 A MM407H 6.60 MM40S6H 9.70
74138 B8 7473 37  74132N1.00  74188N 4.80 COMPONENTS o MM451H 1140 MM40S7D  13.00
7414N 1.05  7474N .32 74136N .95  74190N 1.20 e0a 500 MMas4F 18.00 MM5025N  20.00
7416N 28 7478N B0  74141N1.20  74191N 1.20 1 r -90  MM500H 2.00 MM5026N  20.00
7417N 33 7476N .32 74145N1.00  74192N 110 | We’ve been buying and selling top quality 2524V Racirculating  MMS06H 3.20 MMS027N  20.00
7420N 17  7480N 59  74147N2.40  74193N 1.00 s f ISt el o0 §12 Bit Dynamic ~ MMSOTH 3.20 MMBO55N 5.60
7421N 33 748IN 118  74148N 180  74194Nn1.18 | cOmponents for nearly ten years. Shift Register MMSS0H 8.90 MMS5056N 580
;:gm .80  7482N .89 74150N 1.00  74198N .80 annual volume exceeds $3 million. We A 1-24 2.40 MMSSTH s.ag MMBOSTN 5.80
N 50  7483N .65  74161N 80  J4196N 1.70 iai 26 ue 2,30 5.6 5.50
7425N 34 7484N 300  74152N 140 741978 o | handle only original parts, trom the
7426N .25 7485N 1.20 74163N 1.00 74198N 1.76 world's leading manufacturers and our ICEORKETS
7427N 31 7486N .35  74184N1.40  74199N 1.40 i
7428N 50  7489N 225  74185N1.00  7a200N 560 | Customers include some of the largest SOLOER-TINOIP  WIRE-WRAP GOLO
J430N 20  7490N 48 74156N 1,18 74221N 1.70 and most quality-conscious companies.
7432N 24  749IN 90  74187N1.00  74281N2.00 Now you can take advantage of our PIN 124 26 100 PIN 1-24 26 100 TEFLON TOS
7433N 60  7492N 85  74158N 1,20  74278N 298 N . 8 21 .19 .17 14 A5 .41 .37 3PIN .B5EA
74378 36 74938 58  74160N1.30  74279N 90 | C€omponent buying skills and power 14 28 22 20 16 .54 .43 .44 4PIN 65EA
7438N .33 7494N 80 7416I1N 1.20  74293N 1.00 and select from a broad range of 16 .28 .28 .23 6PIN 90EA
7439N 38 7495N .80  74162N1.40  74298N 2.20 Han s circui 24 67 .61 .65 SOLOER-GOLO 8PIN 1.10EA
7440N 16 7496N .78 74163N 1.40 advanced circuits. 28 .88 8O .72 10PIN 1.40 EA
744IN 98 74100N 1.00 74164N 1.30 36 1.09 .98 .89 14 .34 .28
7442 80 5 40 123132 92 16 .37 .31
HIGH SPEED TTL WAVEFORM GENERATOR KIT —
74HOON $.33 74H20N .33 74HB3N .36 74H73N .90 H o NG Apaie e I g
74HOIN .28 74H2IN .33 74H54N 36 74H74N .87 SYumesy St ¢ fracticel of | 125" dia. 160" dis. .200"" dis.
74HO02N 30 74H22N .33 74HB5N .36 74H76N ‘80 EXAR coat of conventions! unit. Kit
74H04N .33 74H3ON .33 74H60ON .36 74MH10IN .80 XR205K includes 2 XR205 IC's, dets & —
74HOSN 33 74H40N .36 74H6IN .36 74H102N .80 $25.00 SO aPC L dwD ‘(:w;‘l'v'; e F g - =
rillad, re o assem
74HOBN 40 74HSON .36 74H62N .38 74M103N 1.10 ondlarliad. Kesdy orTas 209 RED siael 216 AED s.2e 220 RED $.28
74HION 33 74HSIN .36 74H7IN .BO 74H106N .98
74H1IN 33 74HB2N .36 74HI2N .74 209 YELLOW 35| 216 YELLOW 220 YELLOW .30
: : . 209 GREEN  .38] 216 GREEN 220 GREEN .30
e
LOW POWER TTL M 1-AMP RECTIFIERS e FTCE
7J4LOON $.31 74L10N .33 74LBIN .34 T4LION 1.62 PRECISION WAVEFORM 10 100 1000 3 3 _A
74L02N .33 74L20N .33 74L73N .69 74L93N 1.74 IN4001 1.00 7.00  €0.00 ﬁ —
J4LOIN 39 74L4ZN 143 TALTAN 90 TaLseN 162 | GFNEIRATOR & vco IRA00Z 1o 8.00 2ol
74L04N .33 or simultsnsous sine, square § 1N4003 1.20 9.00 A .28 3 RE $.35] MVS50 AE 3
7418 and triangular wavetorms 001§ 1N4004 1.30 10,091 15000 336 Yecuow * 30| sos3 VEcLow Tdof MV pleag
ZL YO Z 1IN400O8 1.40 ). 100. 226 GAEEN  .30f 5053 GREEN  .40] 216 = MV5024
74LS00 .46 74LS27 .50 74LS112 .68 74LS170 5.80 . N40O6 1, 00 110,00 -
74LS01 88 74LS3I0 .46 74LS113 92 74LS174 2.20 £ No, s ;‘—%"g ina00s :"5‘3 1209 12009 | 226 OAANGE 30) 5053 ORANGE 40| 5053 = MV5053
74L502 .46 74LS32 .80 74LS138 2.06 74LS175 2.42
74LS03 80 74LS38 .46 748139 206 7415181 7.00 DISPLAYS
74LS04 74LS81 B0 74LS181 1.92 74LS194 2.40
74L508 74LS54 4B 74LS153 1.92 74LS196A 2.40 HYBRIO POWER HIGH VOLTAGE ||
74LS09 74LSE5 .58 74LS157 1.68 74LS196 2.76 AMPLIFIERS Bmo"'“gzls'ﬂgoﬂvs e —l LITRONIX
74L$10 74LS73 58 74LS1S8 1.68 74LS251 2.06 o RED 6.
74LS11 .46 74LS74 .58 74LS160 3.06 74LS283 2.42 | S!-1010G IO $6.40 | 8U205 3A 1500V 4.98 ® gtS‘.’ RED o9
74LS18 .68 74LS76 92 74LS161 3.06 74LS257 2.06 S1-10200 20w 9.90 | 8U206 3A 1700V 5.94 DL10 RED  6.00
741520 .46 74LS78_ .92 74L5162 3.06 7415268 2,06 | SI-1030G Jow l8.70 § 8U207 6A 1300V 5.85 OL10A RED  4.00
74LS2) 58 74LS107 .92 74LS163 2.90 74LS260 .58 S$1-1050€ sow 24.90 | BU20B 6A 1600V 6.93 DL10Y RED 4.90
740822 .58 74LS109 92 $1:1060G sow 24.90 | 8U208 6A 1700V B.64 OPCOA SEl LEe %o
SCHOTTKY TTL :LM RECE’EN g-gg OL61  RED 12.00
74S00N $.44 74SBIN .50 74S140N .BO 74S189N 4.40 | PICOPAC POWER SUPPLIES LATRER DLSsl AfD L83
74502N 60 74S64N .80 74S1S1N 2.20 745194N 330 . OL402 RED 400
74S03N .78 74S7AN  1.20 74S183N 3.0 74S195N 3.30 ;
- AOTECH XCITON DL701! RED  3.40
74504N 86 74S85N 6.10 74S187N 2.40 745281N 220 DLY04 GED 28
74508N .80 74SB6N 2.50 74S15BN 2.20 745283N 2.40 Output XAN72 RED _ 2.00 OL707 RED 238
74S10N 85 745112N 1.00 74S160N 2.90 74S267N 2.40 Model No. [Vde |Amps] 14 5up XANS52 GREEN 2.00 OL747 RED 250
74S1IN .65 74S113N 1.60 T4S161IN 4.70 74S288N 2.40 ﬁ — —ea B Ou g
74520N 66 74S132N 360 745174N 330 745260N 1.20 APSE3 s [30 19, 0up
74530N .80 745133N .80 745178N 2.90 74S280N B.70 THE SMALLEST APS12-1.6 | 12 | 1.6 DL747 RAED 250 2.40
74532N .80 74S138N 2.20 74S181N 8.40 74S289N 4.00 AC/DC POWER APS16-1.6 | 16 | 1.5 |$29.95|$28.60
74S40N .68 74S139N 2.20 SUPPLY EVERI APS24.1 24 {10 EP 9125
Only  1.70"x1.00" APS28.08 | 28 | 0.8 9-01GIT OISPLAY
9300 SERIES % 0.86", output pre- s7.80 | ELECTRONIC
9300rC $1.00 9318PC 2.30  9366PC 176 ga1a  3.go | wt B, O model  APEES, | 3 | 8 178" Character Ht. ARRAYS
93 1.20 9321PC 1,20 93LO0 1.50 93L21  1.50 5 140 Compact, Thin PC
9304PC  1.80 9322PC 1.30 93L01 1.60 93L22 1.80 8 18 N - O I, -l Lasitl] (el Pka, Wide Viewing | S34°891 50
9306PC  6.90 9324PC 2.00 93L08 3.20 93L24 2.80 10 100 ARl B 2 Angis 25 1680
naospg 2.50 9328PC  2.80 93L09 180 8328 370 2 90 i 100 1400
9309P .60 9334PC  2.96 93L10 2.80 93L34 4.00 15 70 .
9310PC  1.50 9338PC  3.30 93L1Y 420 93L38 4.20 18 50 APSS-10 s |10 OPTOISOLATORS i a o |
9311PC 2,30 9340°PC B.00 93L12 1.80 93L40 6.50 20 3s APS12:7 | 12 7 MONSANTO LITRONIX J:24/ 318:00
9312PC  1.20 9341PC 410 93L14 1.70 93L41 6.60 22 25 APS156 | 18 6 [$72.28s68.68 n 130 IL74 135 oo B
9314PC 1,30 9342PC  1.16  93L16 320 93L60 3.00 24 15 APS248 | 24 5 MCT2 1.35 IL12 140 ILD74 1.78 :
9316PC  1.50 9360PC  1.76 93L18 3.50 93L66 2.70 $30.80 sach aps284_l 28 4 IL16 1.80 1LQ74 3.40
————————
STANDARD MICROSYSTEMS
AUDIO AMPS Prices atfective through Jenuery 31, 1976 9ia) 10
Minimum order: $10.00. AGd $1.00 t0 cover Postage and handling. Celifornie residents sdd 6% sales tex. - VE.
TYPE v w0 PRICE COM2502  $13.20  $10.60
SEND CHECK OR MONEY ORDER TO: COM2502p 8.00 6.88
tma3s2 615 115 8 160 COM2017  13.20  10.60
TAAG11B12 615 118 B 1.60 COM2017¢  8.00 6.86
TAAB21A12 627 140 B 2.00 COM2502H 28.00  20.00
TAA641811 €18 220 4 3.00 COM2017H 26,00  20.00
TBAB0O 530 470 B 220 (] COM2601 3000  24.00
TBAS10AS 420 250 4 3.00 COMB018 12,00 9.60
T8A820 316 078 4 1.70 Mail order: P.O. Box 2208R, Culver City, CA 90230. Phone ocder: (213) 641-4064 KR2376ST 20.00  17.80
TCA830 620 2.00 4 220 Visit our Electronic Shop: 11080 Jetferson Bivd., Culver City, CA KR3600-5T 0.00 17.50
TCA940 624 650 8 4.40 {Studio Viitage Shopping Center) NMX3010 12.00 9.60
Prices may vary st Over-the-counter 10cations. CAL1022 60.00 $2.00
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ROCKWELL A4001 I.C.

Rockwell A4001 IC

HP 9 Digit LED Readouts
Complete Keyboard with Case
PC Board with all Electronic Parts
Instructions and Batteries

Kit Includes:

ELECTRONIC SLIDE RULE
SCIENTIFIC CALCULATOR KIT!!

SPECIFICATION
* 9.digit HP Red Led Displays
* 8 digits capacity for data entry or results
* (108 ~108)

* Full floating point

Dimension: 32.5mm{H) x77mm{W) 145mm (L)
1.9/32in {H) x31/32in (W) x523/32n (L)

* Dome keyboard for excellent response
and preventing double entry input

BASIC FUNCTION

¢ Algebraic mode operation

Constant operations

Repeat Operations

Chain operations

Change sign operation

Display and Y -register exchangeable

One accumulating memory

Display and memory exchangeable

SPECIAL FUNCTION

* Trigonometric functions (sin, cos, tan)

Inverse trigonometric functions {sin 1

cos 1, fan'1)

Radian or degree selectable

T constant

Logarithms (in, log)

Anti-logarithms (eX}

Power functions (yX)

Recriprocal {1/x)

Square root {\/x )

Display recall

P T T

PLEASE SEND CHECK OR MONEY ORDER ONLY sza.so

TO
FORMULA INTERNATIONAL, INC.
12603 CRENSHAW BLVD., HAWTHORNE
CA. 90250
PHONE: (213) 679-5162

Circle 90 on reader service card

CARBON film resistors—%4W, 5% 10—4.7
megohms for 32 ¢ each. Fifty per value $0.85.
Discounts available. Free samples/specifica-
tions. Other quality components. $1.00 pos-
tage. COMPONENTS CENTER, Box 134R,
New York, N.Y. 10038 o

FREE catalog. IC’s, Semi’'s. CORONET ELEC-
TRONICS, 649A Notre Dame W., Montreal,
Que. Canada, H3C-1H8. US Inquiries.

(CORNELL

PARTS!

Qé' Send For ";

TUBES!

3 Cpu
tube

ORDER FREE
IF NOT SHIPPED
1N 24 HOURS’

e —
&
CORNELL'S ] v
New Color pe
tube

Catalog
[LPes New tems

IN LOTS OF 100
N DLEGD. CALIF 92105

HARD-to-get repair supplies for police radar.
ELECTRONIC SPECIALISTS, INC., Box 122-
RE, Natick, MA 01760

CANADIAN discount and factory clearouts
catalog. Top brand stereo equipment, calcu-
lators, test gear, CB & communications, tele-
phones. Factory dumps—government surplus.
Amazing bargains. Unusual items. Rush $1.
ETCO-RE, 521 5th Ave., NYC, 10017

CASSETTES

Plain white cassette labels. Norelco cassette clean-

ers, famous brand cassettes. Send for open reel and

cassette discount catalog. 1:/1195a), 108 FOBRLION
.02 0

Cassette Labels 15 .01 .006

Norelco Cassette Cleaner .65 .60 .55 .50 .45
10” Metal, NAB, Used Reel 1.00 1.00 .90 .80 .75
10" Fiberglass used 38" Hole .50 .50 .40 .35 .30
iScotch Cassette SCI0HE 2.72 2.55 2.44 COBALT

*Buy 2, SCIOHE, get 1 free,

Plus Postage by Weight and Zone. Minimum Order $5.00
OPEN REEL STEREQ TAPE BUYERS!

At last! An open reel catalog, including titles. songs, etc. of 95 long

play, 2-3 hour albums by American Airfines or Ampex 4 track stereo

tapes. Send $1.00— and we will also mail you a 140-page Harrison

stereo taﬂe guide —so you'll get both for $1.00 — and this $1.00 is

refundable on your first $10.00 purchase of open reel

stereo tapes at our 30% discount.
!-'-_nummm"mmngmutmhm.n

Saxitone’s Bicentennial Tape Shoppe
1776 Columbia Rd., N.W., Wash. D.C. 20009

CB SPECIALS-R.F.DRIVERS-R.F. POWER OUTPUTS-FETS

25C767 15.75
2 85

25C481
25C4

SC773

250866
25C1013

40081 1.50

25C1449-1 1.60
25C1475 1.50 40082 3.00 1N270 10 2N960

.55

2N221

OEM SPECIALS

9A .30 2N2913 .75 2N3740

1.75 1.00
25C495 1.10 25C774 25C1014 25C1678 25C608 7.90  1N914 .10 2N962 40 2N2221 25 2N2914 1.20 2N3771 1.75 2N4402 .20
256502 3.75 25C775 25C1017 SK3046 2.15 2N967 .50 2N2221A .30 2N2916A 3.65 2N3772 1.90 2N4403 .20
2SC517 4.75 2SC776 25€1018 SK3047 3.75  2N173 1.75 2N1136 1.35 2N2222 .25 2N3019 .50 2N3773 3.00 2N4409 .20
25C614 3.80 25C777 25c1173 1. $J2095 3.50  2N178 .90 2N1142 225 2N2222A .30 2N3053 .30 2N3B19 .32 2N4410 .25
250615 3.90 25C778 25C1226A 1.25 SK3048 3.25  2N327A 1.15 2N1302 .25 2N2270 .40 2N3054 .70 2N3823 .70 2N4416 .75
250616 4.15 2SC797 25C1237 4.50 SK3054 1.25  2N334 1.20 2N1305 .30 2N2322 1.00 2N3055 .75 2N3856 .20 2N444] .85
25C617 4.25 2SC798 2N336 .90 2N1377 .75 2N2323 1.00 2N3227 1.00 2N3866 .85 2N4442 .90
250699 4.75 25K19 175  2N338A 1.05 2N1420 .20 2N2324 1.35 2N3247 3.40 2N3903 .20 2N4443 120
2s¢c710 .70 25K30 100  2N398B .90 2N1483 .95 2N2325 2.00 2N3250 .50 2N3904 .20 2N4852 .55
25C€711 .70 25K33 120 2N404 .30 2N1540 .90 2N2326 2.85 2N3375 6.50 2N3905 .20 2N5061 .30
28C735 .70 25C1307 5.75 2N443  1.75 2N1543 2.70 2N2327 3.80 2N3393 .20 2N3906 .25 2N5064 .50
25C756 3.00 25C1307-1 6.00 3SK40 275  2N456 1.10 2N1544 .80 2N2328 4.20 2N3394 .17 2N3925 3.75 2N5130 .20
25765 9.50 25C1377 5.50 3SK45 2.75  2N501A 3.00 2N1549 1.25 2N2329 4.75 2N3414 .17 2N3954 3.50 2N5133 .15
25C766 10.15 25C1449 1.30 .75  2NS0BA .45 2N1551 2.50 2N2368 .25 2N3415 .18 2N3954A 3.75 2NS138 .15
2NS55 .45 2N1552 3.25 2N2369 .25 2N3416 .19 2N3955 2.45 2N5198 3.75
2N652A .85 2N1554 125 2N2484 .32 2N3417 .20 2N3957 1.25 2N5294 50
2N677C 6.00 2N1557 115 2N2712 .18 2N3442 1.85 2N3958 1.20 2N5296 .
N706 25 2N1560 2.80 2N2894 .40 2N3553 1.50 2N4037 .60
25A52 60 258187 . ! .75 2SC1569 1.25 2N706B .40 2N1605 .35 2N2903 3.30 2N3563 .20 2N4093 .85
2SA316 .75 25B235 1. .70 25C828 .75 25C1756 1.25 2N711 .50 2N1613 .30 2N2904 .25 2N3565 .20 2N4124 .20
2SA473 .75 25B303 . .80 25C829 .75 2N711B .60 2N1711 .30 2N2904A .30 2N3638 .20 2N4126 .20
j ] . C830 1.60 2SD30 .95 2N718 .25 2N1907 4.10 2N2905 .25 2N3642 .20 2N4141 .20
.80 ! .60 2SC839 .85 2SD45 2.00 2N718A .30 2N2060 1.85 2N2905A .30 2N3643 .15 2N4142 .20
3 5 80 25C945 .65 2SD65 .75 2N720A .50 2N2102 .40 2N2906 .25 2N3645 .15 2N4143 .20
. ¥ 75 2SC1010 .80 2SD68 .90  2N918 .35 2N2218 .25 2N2906A .30 2N3646 .14 2N4220A .45
3 1 65 25C1012 .80 2SD72 1.00 2N930 .25 2N2218A .30 2N2907 .25 2N3730 1.50 2N4234 .95
! . .70 2SC1051 2.50 2SD88 1.50 2N956 .30 2N2219 .25 2N2907A .30 2N3731 2.75 2N4400 .20 ;
; ] 50 2SC1061 1.65 2SD151 2.25 Cio6di -
. : 00 25C1079 3.75 2SD170 2.00
] I .80 2SC1096 1.20 2SD180 2.75 SILICON UNIJUNCTIONS INTEGRATED CIRC. || RECTIFIERS
- T el 15 nane b G 1 |
2SA682 .85 2SB474 1.50 3.50 . i
25A699 1.30 25B476 1.25 250643 3.75 25C1166 .70 2SD300 2.50 2N2646 .50  2N4871 .50 | UA703C 40 | g B
2SA699A 1.75 25B481 2.10 25C644 .70 2SC1170 4.00 2SD313 1.10 2N2647 .60  2N4891 .50 | 709C OP. AMP. 25 | IN4001 .60  5.00
2SA705 .55 2SB492 1.25 25C681 2.50 2SC1172B4.25 25D315 .75 2N6027 .55  2N4892 .50 | 741C OP. AMP. .25 | IN4002 70 6.00
2SAB15 .85 2SB495 .95 25C684 2.10 2SC1209 .55 2SD318 .95 2N6028 .70  2N4893 .50 | 7400 .15 | IN4003 .80 7.00
25A816 .85 2SB507 .90 2SC687 250 25C1213 .75 2SD341 .95 DS5E37 .25  2N4894 .50 | 7404n .18 | IN4004 90  8.00
258511 .70 2SC696 2.35 25C1226 1.25 2SD350 3.25 2N2160 .65  MU10 40 | 7430n 19 | IN4OO5  1.00  9.00
25822 .65 25C712 .70 25C1243 1.50 25D352 .80 2N4870 .50 74L00) .35 | IN40O6  1.10 10.00
8 25854 .70 2SC206 1.00 25C713 .70 25C1293 .85 2SD380 5.70 74h55n 35 | IN4OO7 120 11.00
O 2sg56 .70 2sC240 1.10 2sC732 .70 25C1308 4.75 25D389 .90
2 mw, % nm E Ao Rk %R B Tone Electroni
Q 2sB128 225 2SC2 g X 3 i
@C 2SB135 .95 2SC320 2.00 2SC715 1.75 25C1409 1.25 New-Tone Electronics
K 258152 450 25c352 75 250762 190 o R P.O.Box 1738 A
2SB173 .55 2SC353 . ] . <
W 2sp175 55 25c371 (70 25C784 .70 25C1448 125 Bloomfield, N.J. 07003
Oy 2SB178 1.00 25€372 .70 25C785 1.00 25C1507 1.25 ’
O 258186 60 25C394 .70 25C793 250 25C1509 125 Phone: (201) 762-9020
2 POWER-TRANSISTORS HIGH-VOLT. TV. TYPE ALL PARTS GUARANTEED AND TESTED ON PREMISES.
o
BU204 1300V 3.90 BU207 1300V 5.40 2SC11728 1100V 4.25 N.J. residents add 5% sales tax. Minimum order $5.00. All orders
96 Bu205 1500V  4.70 BU208 1500v  6.25 2SC1308 1100V 4.95 add $1.00 postage. Dealers write or phone for discount prices.
BU206 1700V 5.90 2SC1170 1100V 4.00 2SC1325 1100V 4.95
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SLIDE BAR FOR TIME

NEW
Solar
Powered
Watch -

FOR CDUNTING SECONDS....

[ BT =g N

with o f il s
100-YEAR §
CALENDAR -

FOR DATE...

solar cells draw power from the sun {10 to 15 minut
day) or from ambjent light (slightly longer) to keep batteries
ully charged. Batteries op. ® up to 10 years. LS| clrcuitry
% programmed to Provide a calendar to the yeer 2100, auto.
meticelly ediusting for 30 and 31 day months, even lesp
vears. Autometic brightness control adjusts LED to Pertect
viewing even in outdoors. Shows minutes and hours, counts
Ut seconds or shows the date. Easity edj 10 reset hour or
dste without affecting nder. Shock and water resistent.
Accursts 10 5 weconds Par month. Price $500.00 sach.

—~—

High Quality

CARBON FILM RESISTORS

1
% Watt 5%

$1.69 per 100

MICROSYSTEMS SPDT Only in multiples of 100 per value
19 10up
oM2502 $13.20 $10.60 NIATUR| ’ 3
ZoM2502¢ Universai 800 6.85 Mi URE ® 150 different values in stock
COM2017 asynchronous 1320 10.60 TOGGI-E swnq.'
En T D ool 2000 from 10 ohm to 10 megohms
COM2502H transmitter 25.00 20.00
ZOM2017H 25.00 20.00 115V SA RATING
€OM2601  Univ. s¥nc. rec./trans. 30.00 24.00 105D $.95
COMS016 Duasl baud rate gen. prog. div. 12.00 9.60
Kevyboerd encoder ROM
XR-2376-S1 Kevboerd encoder ROM 20.00 17.80
CR-3600-S1 10-channel multiplexer 20.00 17.50
WMXBO0  12-digit print. cal. sgl. chip 12.00 9.60
CALI022  MOS/LSI circuit - 60.00 52.00
SL610C AF amplifier 4.07 SL621C  AGC generator 6.15 SL624C  Muitimoda det. AFamp.  8.70 SL645C  SQuare law device 7.55
SL611C  RF amplifier 407 SL622C AFamo/VOGAD 15.21 SL63OC AF amplifier 3.86 SL6SOB  Mod./phase loc. loop  10.86
5L612C IF amplifiar 4.07 sidetone emplifier SL640C  ODbl. bal. modulator 7.55 SL650C Mod./phase loc. loop  6.80
3L613C Limiting smp/det.  B.66 SL623C AM det/AGC amp/  11.19 SL641C ver mixer 7.55 SL6518 Mod /phese loc.loop 12.06
5L620C VOGAD 6.15 $58 demod SL651C Mod./Phase loc.loop 7 56
ExAR Ics XR-$56CP  Dual timing circult 1.82 XR-2207¢ VCO 6.72
XR-567M  Tone decoder 12.96 XR-2207CN VCO 4.80
XR-100K  XR-chip cust. IC des. kit $80.00 XR.567CN |.a; XR-2207CP VCO 384
XA-B101 NPN trans. array, sm. sig. 3.50 XR-567CP 1.6 XR-2208M Op. multiplier 17.76
AR-8102 PNP erray 3.80 XR-1310P Stereo demod. 320 XxR-2208N Op. multiplier 8.88 GENERATOR
XR-C101 NPN array, sm. sig. 3.50 XR-1310EP Stereo demod. 3.20 xR-2208F Op. multiplier 7.92
XR-C102 PNP arcay, lat. & subs. 350 XR-1468CN V trecking VR 3.84 XR-2208CN OP. multiplier 5.60
XR-C103 NPN array, pwr.&schottky 3.50 XR-1468CP 1BV trecking VR 2.54 XR-2208CP Op. multiplier 5.20
XR-C104  Ditfused resistor array 3.50 XR-148BN Quad line driver 6.76 XR-2211CN FSK demod./tone decoder 7.57
LR C105 Diftused & pinch resis. arrey 3.50 XA-1488P Quad line driver 5.20 XR-2211CP FSK demod./tone decader & 88
:(:-(s:;gg (!-li noa.& NPN,PNP cur. source  3.50 xa.:“ggAN gum :ll rec. :.gg XR-2240M :roq. ‘Im.v;c‘r, 19.52
XR- Multi-function IC 28.00 XR-14B9AP Quad line rec XR-22a0N  Prog. timar/ctr. 8 80
XR-206 Waveform gen. IC 8.40 XR-1568M 15V track. VR 1432 XR.2240P Prog. timer/ctr. 7.20
XR-205K  Wavetorm gen. kit 25.00 XRA-1568N 115V track. VR 7.20  XR-2240CN Prog. timar/ctr. 6.24
R-210 FSK mod. demoad. .20 XR-1800P Sterec decoder 3.20 XR-2240CP Prog. timer/ctr. 4.80
%R-210M  FSK mod. demod. 10.40  XR-2206N  Monolithic funct. gen. 11.20 XR-2556M Dual B55 timer 10.56
XR-215 Gen. purpase PLL 6.56 XRA-2206P  Monolithic funct,.gen. 10.24 XR-2856CN Dual 555 timer 352
%R-320 Timing circuit 1.52 XR-2206CN Monolithic funct. gen. 616 XR-2556CP Dual 555 timar 3.20
ZR-585CP  Timing circuit 1.07  XR-2206CP Monolithic funct. gen. 6.12 XR-2567M Duel 867 tone decoder 16.94
ZR-556M  Dual timing circuit 10.56 xXR-2207M VCO 15.44 XR-2567CN Dual 567 tone decoder 7.90 Interdesign 1101: 0.1H2 - 2MH2, 0 5V Qutput
XRA-556CN  Duai timing circuit 288 XR:2207N VCO 7.76 XR-2567CP Dual 567 tone decoder 5,18 var. width, line or battery operstion. $158.00
2N125 1.40 2N1138  1.40 2N2221 .24 2N2907 .19 SEWU 2N3956 290 2N4B70 .60 2NB249 .30 2N5777 .50
2N173 298 2N1137A 1.90 2N2221A .25 g:ggt‘r‘m 1'28 O A 1r 2N3957 1.45 2N4B78  3.85 2NB249A .:7u z::;;s .g;
9 60 2N1143 190 2N2222 .24 21.0 2N3958 1.45 2N4890 95 2NB294 .75 2 g
;:gz:" 50 2N1168 .65 2N2222A .26 2N2913 .B9 2NJ964 1.09 2N4B98 1.10 2NB295 .60 2NS780 .85
2N324 55 2N1204 1.40 2N2269 1.10 2N2926 .20 2N3J970 120 2N4901 270 2NB296 .96 2ZNSB10 34
2N336 1.00 2N1302 .30 2N2270 .40 2N2926 .t 2N3971  1.00 2N4902 3.00 2NB298  1.00 2N5811 .38
2N338A 1.26 2N1303 .80 2N2289 3.60 2N2947 14.40 2N3972  1.39 2N4903 390 2NS5306 .26 2NS5812 36
2N389  9.00 2N1305 .35 2N2200 590 2N2949 590 2N4012 10.40 2N4904 290 2N5306A .40 2N5813 .42
2N396A 1.20 2N1307 B0 2N2297 .95 g:'ggg t‘s.;g 2N4032 190 2N4905 4.10 znsgw :(4: ;:ssg:g .;:
2N397 1.20 2N1309 .80 2N2323 1.90 d 2N4037 70 2N4906 4.30 2NB308
2N3988 1.00 2N1377 1.40 2N2326 3.30 2N2969 30.90 2N3398 .25 2N3643 .16 2N3772 2.30 2N4045 1.90 2N4918  1.30 2N5309 36 2NS5817 .38
2N404 .30 2N1408 .60 2N2356  $.90 2N3019 50 2N3414 .20 2N3645 .16 2N3773  3.30 2N40S8 .25 2N4922 1.00 2N8310 40 2N6818 .40
2NM04A 66 2N1420 .50 2N2I66A 6.90 2N3022 17.90 2N3416 20 2N3646 .10 2N3ITBI 300 2N40B9 .24 2N4983  BO 2NS5311 44 2NS819 .42
2N417 -85 2IN1485 2.60 2N2359 15.90 2N3053 .34 2N3416 .20 2N3649 470 2N3?93 .26 2N4060 .26 2N4984 110 2N6322 70 2N5821 .60
2N443 1,18 2N1521 4.80 2N2368 .29 2N3J054 B0 2N3417 .22 2N3660 610 2N3796 300 2N4061 .25 2N4985 1.90 2NB323 66 2NBB22 .56
2N4B6 1.30 2N1823  6.00 2N2369 .22 2N30ES .84 2NJ436 1.60 2N3651 920 2N3T799 315 2N4062 .26 2N4986 .96 2N6354 30 2N5823 66
2N491 5.10 2N1534 1.00 2N2382 440 2N3060 2.95 2N3440 .98 2N3656 8.50 2N3804 B8.00 2N4093 1.05 2N4987 .66 2N5355 35 2N6824 24
2NSOBA .40 2N1540 1.05 2N2440 3.45 2N3066A 1.19 2N3441 1,70 2N3657 990 2N3805 1040 2N4123 20 2N49BA .95 2INS368 40 ZN5825 26
2NS11A 350 2N1543  3.40 2N2465 7.40 2N3107 .78 243442 215 2NJ662 .42 2N3BI9 0 2N4124 20 2N4989 1.30 2NB366 .40 2N5826 .28
2N6128 290 2N1549 1.30 2N2468 1.00 2N3117  1.50 2N3445 490 2N3663 .44 2N3821 1.38 2N4125 25 2N4990 .75 2N8367 .42 2N5827 .30
2NB25 .90 2N1549  1.30 2N2476 -85 2N3130 490 2N3467 1.45 2N3684 120 2N3822 1.40 2N4126 25 2N4991 .75 2N5368 .24 2NS828 32
2N526 .90 2N1561  3.90 2N2476 .79 2N3202 18.90 2N3468  1.85 2N3685 1.35 2N3823 .69  2Na141 26 2N4992 1,10 2NB369 .25 2NS828A .38
2N627 90 2N1852  3.90 2N2483 .28 2N3209 .89 2N3478 2.00 2N36B5A 1.75 2N3824 1.00 2N4142 .17 2N4993 1.60 2NB370 .26 2N6000 .80
2NBSS 50 2N1854 1.90 2N2484 .26 2N3227 230 2N3501 6,40 2NJ686 1.50 2N3851 7.40 2N4143 .16 2N4994 .28 2N5371 .22 2N6o01 52
2N586 1.00 2N1567 1,70 2N2492 4.00 2N3239 290 2N3506 7.40 2N3687 1.60 2N3856 .28 2N4220A 1.00 2N4995 .26 2NS37] .26 2N6002 54
2NB94 1.50 2N1560 3.20 2N2618 B5.90 2N3247 380 2N3554 390 2N3692 .20 2N38S8 .26 2N4225 3.75 2N6016 12.70 2N6375 28 2N6004 .54
2N630  4.00 2N1613 .40 2N2526 4.40 2N3260 .49 2N3546 290 2N3693 21 2N3859 .28 2N4226 390 2N5036 1.17 2N5380 .50 2N6010 62
2N682 .40 2N1671 2.00 2N2627 5.40 2N3307 B850 2N3553 1.80 2N3694 22 2N3860 .29 2N4227 34 2N5064 50 2N5381 .56 ZN6011 64
2N652A .40 2N16718 2.10 2N2538 2.40 2N3308 6.50 2N3563 .16 2N3702 18  2N3877 .42 2N4228 .49 2N5088 .45 2NB382 .50 2N6014 66
2N6B7A .40 2N1693 14.90 2N2600 7.00 2N3309 7.10 2N3S564 14  2N3708 26 2N3900 .38 2N4235 190 2NS50B9 B0 2NB383 .56 2N6015 68
2NG77C  B.50 2N1711 40 2N2606 .49 2N3323 116 2N3565 .18 2N3707 .18 2N3901 .30 2N4248 17 2NS105 305 2N8397 290 2N6027 .50
2N683 270 2N1718 .70 2N2605A .58 2N3324 .80 2N3567 19 2N3708 .22 2N3903 20 2N4249 20 2N5109 2.40 2N5407 28.90 2N6028 64
2NB97 .28 2N1720 490 2N2606 3.50 2N3328 .70 2N3Se9 .19 2N3709 .22 2N3904 .22 2N4250 22 2NS5127 .16 2N5409 31.90 2N6076 16
2N687A .50 2N1893 .36 2N2647 1.30 2N3368 B0 2N3570 6.50 2N3710 .20 2N3905 .20 2N4256 28 2N5130 20 2N5418 .30 2N6099  1.00
2N699 66 2N1898 1.00 2N2648 2190 2N3375 5.50 2N3671 390 2N3711 .18 2N3906 .22 2N4258 34 2N5131 20 2N5419 .34 2N6101 95
2N700 350 2N1907 4.90 2N2658 6.90 2N3390 40 2N3672 2.60 2N3713 120 2N3909 .80 2N4289 40 2N5133 17 2NS420 .40 2N6103 .98
2N 705 .60 2N1921 2.90 2N2708 .26 2N3391 41 2N3584 1.80 2N3721 .22 2N3924 3.50 2N4291 35 2NS5134 18  2N5447 .26 2N6107  1.90
2N706 .20 2N1924 1.256 2N2712 30 2N3391A .20 2N3614 1.10 2N3725 .36 2N3925 4.75 2N4293 .50 2N5135 16  2N5448 .27 2N6109 2.30
2N7068 .40 2N1934 9.30 2N2713 14 2N3392 20 2N3616 1.24 2N3730  1.80 2N3933 1,30 2N4303 .30 2N6137 .26 2N5449 .26 2N6111  2.60
2N711 36 2N1990 .75 2N2714 40  2N3393 20 2N3617 2.40 2N3731  2.00 2N3945 90 2N4341 1,35 2NB1J8 .17 2NB450 .24 2N6114  4.50
2N7118 .60 2N2060 2.05 2N2716 .18 2N3394 22 2N3634 7.80 2N3732 1.95 2N3954 4.40 2N4347 1.60 2NB154 7.05 2N5451 .24 2N6115 210
2NT718 28 2N20B0 4.90 2N2716 .18 2N3395 24  2N3638 1B 2N3740 110 2N3984A 580 2N4348 210 2N5155 320 2N5453 6.35 2N6218 -60
2N7188 40 2N2081A 2.50 2N2784 9400 2N3396 26 2N3640 .19 2N3741 1060 2N3955 270 2N4352  2.00 2NB1BT  9.85 2NS457 .40 2N6219 .59
2N720A B0 2N2100 2.90 2N2802 9.70 2N3397 .28 2N3642 19 2N3770 220 2N3955A 3.20 2N4395 1.25 2NB161 2,60 2NS5458 .40 2N6220 .58
2N744 35 2N2102 45  2N2833 3.9 2N4400 .29 2NB172 .14 2N5490 1.40 2N6221 -52
2NB29 290 2N2143 1.50 2:‘,“5 112 g 2N4401 .33 2N5198 4.25 2N5491 .80 2N6222 .28
2NB34 36 2N2147  1.40 ,Nm? 3'30 2N4402 .35 2N5210 .22 2N5492  1.45 2N6223 -30
2N917 .80 2N2148 .68 2N2880 10.90 Prices effactive only throuah January 31, 1976 2NeaDe 30 aNS219] .16 INBsd 10 N6224 02
2N918 40 2N2152 3.00 2N2893 9.70 Mini i) 4 u viS ¥ 2N4416 .89 2N5220 28 2NS496 1.90 2N6226 k7
E b mum order $10.00. Add $1.00 10 cover postage and handling.  3n4424 38  Ineaay 30 2NS562 12,40 3NB1 360
2N929 -26 2N2192 .60 2N2894 .48 Califarnia residents sdd 6% sales tax 3IN82 5.00
2N930 28 2N2192A .66 2N2895  1.00 2N4425 40 2NS222 .16 2N5563  8.90
2N960 a8 2N2193 44 2N2903 410 2N4427  1.30 2N8223 .16 2N6592 1.00 3NB3 1.70
2N962 48  2N2197 240 2N2904 ‘30 SEND CHECK OR MONEY ORDER TO: 2N4441 1.00 2N5224 .22 2NS5637 26.90 3N84 1.68
2N9E7 Pt 2217 80 2N2904A 34 2N4443 140 2N5225 .30 2NS644  7.10 3NBS 3.30
2N976 180 33,,.3 26 2N290§ 32 2N 4852 .85 2N6226 .26 2NB655 .85 3N86 6.10
2N984 98 2N2218A 2B 2N2905a 34 2N4858 1.0  2NB227 16 2NS657  1.20 3N153 1.05
2N1035 180 2N2219 29 2N2906 17 2N48SS  1.20  2NS5232 .22 2N6679 1.39 3N189  4.10
2N1132 130 2N2219A 36 ) L 2N4863 5.45 2NB232A .24 2N5742 35.00 40290 1.70
: Mail order: P.Q. Box 2208R, Culver City, CA 90230. Phone order: (213) 641-4064 jos1e k.

Visit our Elactronic Shop: 11080 Jatferson Bivd., Culver City, CA
{Studio Village Shopping Canter)
Prices may very at ovar.tha countaer locetions.
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BE A

KSMITH

You'll enjoy your work as 8 Locksmith
because it is more fascinating than s
hohhy—snd highly pald vesidesl You'll
gv un enjoylng the fascinating work.
yesr sfter year, In good times or had

MAGNETS. All types. Specials-20 disc, or
10 bar, or 2 stick, or 8 assorted magnets,
$1.00. MAGNETS, Box 192-F, Randellstown,
MD 21133

JAPANESE transistors. All transistors origi-
nal factory made. Free catalog. WEST PA-
CIFIC ELECTRONICS, P. O. Box 25837, W.
Los Angeles, CA 90025

ELECTRONICS
DESIGN NEWSLETTER

FOR SALE MINIS - pec - oe
CAl + CASC « HP * HIS - IBM
INT « LOCK * MICRO - SEL

TEMPO * UNIVAC ¢+ VARIAN * XLO
PRINTERS * PAPER TAPE
CARD READERS
* MAGNETIC TAPE

becsuse you'll be the man In gemand B
tn an evergrowing field offering big pay

““I have already
master keyed my

Y Logic Design Techniques W

RADIO-ELECTRONICS

©
®

Jub! L] S " /e
S et | S e Toula vo asnt " S%G0 . Digital & Linear Desian  cy/tr SAME DAY SHIPMENT
TotRsmith coursy | Train at Home — Earn Extra $538 Right Away! 0 “:“““‘ aves! T a:)ry ‘ ro:‘ad:.lr.: ;I‘,/,,,?c 617-261-1100
[ ticall % onstruction Projects 5
o3id for¢?!1Y | LOCKSMITHING INSTITUTE B | | Subscription $6  Sampie Copy $) AMERICAN USED COMPUTER CORP.

Adelindo Orsi, Jr.
Azusa, Calif.

Div. Technical Home Study Schools
Dept.1479-016Little Falls. N J. 07424 8

@VALLEY WEST Box 2119-L Sunnyvale, CA 94087

P.0O. Box 68
Kenmore Station, Boston, Mass. 02215

s

; i - ) : NEW C_an- adian Magazine, ‘;Electronics WOI’k- member COMPUTER DEALERS ASSOCIATION

: (P1ease Print) : shop,” $5.00 yearly, sample $1.00. ETHCO,

g) Adatess O o N Wy sl LOGIC design manual. Learn logic design

: City/State/Ils. . TV picture tubes—over 1700 types of B-W and procedures, theory of binary numbers, gates,
£ Check hore if Eligible for Vetaran Training Q color at the lowest prices. ALLIED SALES, registers, Boolean alge-

“agassnenenecaENecscee B m®

*

Pimento, IN 47866, 812-435-5555

flip-flops, counters,
bra. Includes mformatlon on designing with

— TTL. $3.95 postpaid. VALLEY WEST, Box
2119-G, Sunnyvale, CA 94087.
t Mol —— L e——
INTEL 8080 CPU . $8900 | TRANSISTOR SPECIALS | C/MOS (DIODE CLAMPED) SURPRISE! Build inexpensively, the most un-
ING CHIP (with Data Book) 529 g5 | 2N3585 NPN Si }8'55 § 95| 74C02— .26 4013— .45 4026—1.90 usual test instruments, futuristic gadgets us-
2102-2 1024 BT RAM 7.5 | 2N3772NPN SiTO-3 ..31.80| 74C10— .30 4015—1.24 4027— .55 ing numerical readouts! Catalogue free!
52024 UV PROM 1250 I SN1946 PP GE 103§ (93| 7417175 dole— 0 dozs— 5 GBS, Box 100B, Greenbank, WV 24944
MM52 -5 PNP Si 1.00 i j —_— :
17024 UV PROM F15705|| ZhDscIRR SO "2 i60][ . 0% §g At A0ap=l ) LOW-cost digital/analog test equipment.
5204-4K PROM ... $24.95 | 2N404 PNP GE T0-5 5/$1.00| 4007 4022124 4046—2.75 Logic probes from $9.95. Free catalog.
MINIATURE TRIM POTS 100, 500 | 2N3913 NPN'Si T0-3 RF $150| 4000 ‘50 4023 24 40473.20 ELECTRO INDUSTRIES, 4201 lrving Park,
5K, 10K, 25K, 50K, 100K, 200K MPSA13 NPN Si T0-92 3/$1.00| 4570 — .50 95 4050— .49 Chicago, IL 60641
$15 0% 3/32.00 | 2N3767 NPN 83 TO'66 3100  4011— 24 4035 24 4055195 oI sR — =
MULTI-TURN TRIM POTS s.muar to 2N3055 NPN Sll 103§ ao' 4012— .24 RADIO & TV tubes 36¢ each, One year guar-
Bourns 3010 style, 3" x 2N3904 NPN Si T0-925/8100( — anteed. Plus many unusual electronic bar-
%Y‘so 33. 100, 2000, 10, 003/;’;'5'3 2N3906 PNP Si T0-92 5/$1.00 gains. Free catalog. CORNELL, 4217-E Uni-
LIGHT ACTIVATED SCR' IN2105 PNP 31 10950 § (29| 7 POLE 1 THROW TO'S MINIATURE ty, San Diego, CA 92105
T0-18, 200V 1A $175 | 2N38eE RPN 8 T0.S 5/,‘1%% ROTARY SWITCH 5.30v LOW CUR- . oy
; 5
PRINTED CIRCUIT BOARD 2N6517 NPN T0-92 Si 3/$1.00! L%':'G':‘;':;Icl;:Dg:';:°c'“l:'l‘"'"‘“":":'I'f_
41" x 6” single sided epoxy | CAPACITORS DO-33-A 3 DIG. LED Wave Bridge SURE BETA. LEAKAGE, SVCEO, NOISE. MATCH
board. %or i unetchedp Y | SAVAEAT 8 TANT 5/51.00| ARRAY REAGOUT $1.35 | T P SRLNMTAL UARAGE By e T
506 ) 5 35y at .68 uf TANT 5/$1.00 | MAN-1 READOUT $1.75 CTETTW T R ATTiaTL COPARGS (SR TAACEEY
0 ea. /$2.20 §5V 3t36ug YIA{‘:NT 3/§l ?)% m:l': 43 :E:ggg; :: gg 200 .95 1.25 4.00 SELLING FOR $150.00 OR MORE AND nsuusvo
5V a u OPERATE. SEND CHECK FOR $19° PLUS $1*
VE,FTDR BOARD " ,, 20v at 150 uf TANT ..$ .40| MAN-7 READOUT $1.25 20011:15]1:50/3.00 lab FOR POSTAGE & WANDLING,
.1 SPACING 4.5 x 6.5” SHEET | gy 30 uf TANT .....5/$1.00| DL 747 $3.50( 600 1.351.756.00 gy €OLO. RES. ADD V4" SALES
$1.50 | 200v 4.7 uf ELECT .$ .30 e ox 1A JMOMIT BACK GUARANTE.
e e ARG CD 110 LINEAR 256 XI BIT SELF
I;Nwsﬁg IR US[R DIDDE 57 95 ggﬁgtel%%lt%%gmmigxas 00 | SCANNING CHARGED COUPLEI% T BOULDER, COLO. 80302
At DEVISE 5.00
Tiopa Eﬂ : 4: FPA 7117 LE;ELleode :rray ; snmézn wgwsrowzn Am;ss "
Optical Tape Readers ...$5.95 | S| 1010G 10 W a
ER 900 TRIGGER DIODES 4/$1.00 310 & 20 WaATTS | $13:98
2N 6028 PROG. UJT $ 65 | MMI1802-3.75 MMS056-4.00 | 31 1050 50 WATTS | OPTICALLY _COUPLEP ISOLATOR
VERIPAX PC BOARD MM1403-3.75 MM5057—4.00 LINEAR CIRCUITS Gallium Arsenide diode light source op-
X PC BO MM1404-3.75 MM5058—4.95 i ili
ticall led t NPN ph
This board is a %" single sided MM5013--7.75 MM5060—4.95 | LM 309K 5V 1A REGULATOR 1.35 ically coupled to silicon photo
paper epoxy board, 412”x63%%", || MM5016—-3.50 MMS5061-4.30 | 723 —A40 +-40V REGULATOR 154 transistor. Mini dip package.
DRILLED and ETCHED which | | MM5017—4.75 MMS5555—6.25 | 301/748-Hi Per. Op. Amp. $ .28 6/
wli|l hold up to 21 single 14 MM5018—4.75 MM5556_6.25 323;65”}2 lSEGOR 24V P #S0OC $1.00 $5.00
8 & ;
T \witn"visses Tor power || Wsoss 400 " - | T4lAor iic GF. AWP. ... 31 480 AMP THYRISTOR (SCR)
supply connector ¥ TTL IC SERIES 307 OP AMP g 28 Perfect for control of electric cars, hi
:'g'bz e eneenoi =t | 7at00— 26  7a78— 35 | SA 04T NI FERE OF AMP o current battery charging, plating, etc.
; 7400 - 14 7480— a8 | Y080 IF VY : 480 amps 200 PIV $20 6/$100.00
AMBER LARGE LED’s . ea. $ .20 340T-5, 8, 12, 15, 18, 24v p .
| SOCKETS $ .40 7401— .15 7483— .75 3
14 PIN DIP 4 L N e POS. REG. 70220 ............. $1.75
o A e 7403— 15 7486 T R Ll e POWER SUPPLY KIT
S o00/38. 740a— 18 7430— 4% | 7a7—0UAL 71 § 65 Puts out 24-12-6 volt DC 2 amps. In-
7405— .18 = . ) o
fOP'I,[:NM‘lglsl’::éggK“S 32| ja06— 35  7492— 49 | 330—DUAL TIMER - - cludes ximr, line cord, filter, silicon
PC SOCKETS s 60| 37— 33 7493 9% | 540.70w POWER DRIVER bridge. #PK-2B  $9.00
o TR pos— s TA%— 79 | L Ta auan g B & L HELIUM NEON GAS LASER
WATT ZENERS ZX7 6 10, 3875 | M1 25 74121— .38 | S60—PHASE LOCK LOOP ..
! 12, 15, 18 S 5 > $ .25 7412— 30 74123— .74 | 561—PHASE LOCK LOOP ... Fully assembled, runs on 115 volts AC.
2189/ 2 v o al3— 45 74125— 54 | S63PMADE LOCK LOOP Less Laser tube $15.00
__Silicon Power Rectifiers | 7414145 74126— .34 | 255" TONE DECODER 1
PRV IR 3A 124 50 125A | 7417 33 7a151— .69 | LM 131ON FM STEREO DEMOD. g;g POWER AMP TRANSFORMER
7100 .06 1430 .80 7420— .15  74153— .79 fggggc_xgggggilngAggc Fedd !
200 07 20 35 115 425 7425-— .27 74154-1.05 e S e i .
400 09 25 50 140 650 | 1426— 24 mg;—l e 223 QORD TIMER oo ‘80 115 volts input, output of 96 VCT 2
800 .11 .30 .70 1.80 8.50 ;ﬁ%: 15 74161— .95 ;22 318 (zpro ISOLATOR $ .gg amps. $9.00 each 3/%$25
o 8 DUAL OP. AMP .................. d
800 .15 35 .90 2.30 1050 | 2432— .24 74163 .85 1 L ;
= 110 | LM 380—2wW AUDIO ANP. 1.10
1000 20 .45 110 275 1250 | jaap— 33 Jalee_119 | LM 3772w Stereo Audio Amp. $2.50 1N1131 Sil. Signa! Diode 0.3 amp.
7440— 15  74173—1.35 | LM 381—STEREO PREAMP. 1.50 1500 PIV 2/%$1,00
REGULATED MODULAR 7a41— 95 74175 .95 | LM 382—DUAL AUDIO PREAMP $1.50
POWER SUPPLIES 7442— 50 74177— 75 | LM 311—HI PER. COMPARATORS .85 2N2222 (HEP 555) 8/%1.00
+ —15v0C AT 100ma 7445— 39 74181—2.30 | LM 319—Dual Hi Speed Comp. $1.10 1103A 1024 bit RAM $2.50 each 5/$10
115VAC INPUT 4.95 7446— 87  74192—1.10 | LM 339—QUAD COMPARATOR .$1.25 /3
SYDC AT 14, nsvdé"l"ri'ﬁt)'f' 24 s Jagi— .87 74193110 ~— TRIACS SER'S MC 1440G Sense Amp 2/$1.00
12V 5A 7448— .85 g PRV 1A 10A 25A 1.5A 6A 35A
7472— 28 74195— .74 R S
N 4148 (IN914) 15/$1 00 75— 34 rase— %5 | 100 ‘;'6 7‘”3" 4o fgizg Please add shipping cost on above.
1103, 1024 bit RAM 2.75 7474— 4—1. 200 .701.10 1.75 .60
NEC 5003 2048 bit RAM 6.00 7475— .49  75491—1.10 200 1 10 1.60 2. 60 1.001. 202.20 FREE catafog
5Z:s %?z%a" ay 120 | ALCO MINIATURE TOGGLE 600 1,70 2.30 3.60 1.50 3.00
7483 RAM SWITCHES Send 20c for our catalog featuring sURPLus
CT7001 CALENDAR ALARM MTA 106 SPDT ..$1.50 Transistors and Rectifiers
CLOCK CHIP MTA 206 DPDT $2.25 | 145 Hampshire St., Cambridge, Mass. ELECTRONIC
SU“D STATE SALES P.0O. Box 62 MATER'AL
theck. 2?"&:?5’,’“&&%“&3.::2 Posxmo o e 19 ALLERTON STREET
Postage. Minimum Order $5.00.
C0D's $20.00 TEL. 617 547-4005 DAY WE RECEIVE THEM E. LYNN MASS. 01904
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R6186

R6183, R6184

STOCK NO. R6199

STOCK NO. R6210

. where innovation is a tradition

SCOTT"

We have acquired a fine lot of H.H.SCOTT P.C. boards, {One of the
better names in audio equipment). These boards were used in the
assembly of many of their late model stereo receivers. These boards
may be used in many ways, as part of your own design, replacement
of a board that you may already have, or in the design of different
types of receivers, including “ham’’ receivers. Boards are new, and
each one is marked H.H,.SCOTT, with its function, We have circuits
of many of these boards, and expect more. We will supply what-

Stereo tone control & driver board. Vol, Bass, & Treble controls.
Driver circuitry needs only output transistors for 20 watts/channei.

R6210

R618F

We also have other SCOTT parts: transformers, chassis,
front panels,dial plates, cabinets, etc. Write for listing.

$7.95 ea

T channel driver. Needs only push pull output trausistors for a
100 watt (continuous) power amplifier! Latest design.
$6.95 each, 2 for $12.00

amplifiers. STOCK NO. R6190 $7.95 ea
Power supply board, + 11v and — 11y, regulated.
STOCK NO. R6208 $2.95 ea

ever information we have includi
some boards.

AM/FM front end assembly in enélosure. 1.9uv sensitivity on FM.
3:1 gear reduction, 1% lbs. STOCK NO. R6183

FM front end assembly, same as above but without AM. 1.8uv sens.
STOCK NO. R6184

10.7 Mhz FM IF strip, with 3 IC amplifiers. 2'° x 7%’ x1%"" H.
STOCK NO. R6186

10.7 Mhz FM IF strip, with dual 6 pole LC filters and 4 IC amplifiers.
STOCK NO. R6188

10.7 Mhz FM IF strip, with dual ceramic filters and 3 IC amplifiers.
STOCK NO. R6185

FM Stereo Multiplex Decoder, with filtered outputs on each channel.
STOCK NO. R6180

Complete stereo preamp, with 5 position input switching and IC
preamp. STOCK NO. R6187

Stereo preamp board, with IC preamp. Use for phono or tape
preamp, etc. STOCK NO. R6206

Output board. 4 transistor preamp used in FM tuner. 1.2v RMS out,
each channel. STOCK NO. R6189

Stereo tone controls. Vol, Bass, Treble, & Balance controls, with FET

a complete service manual with
Quantities of some boards is limited.

$8.95 each
$7.95 ea
$4.95 ea
$6.95 ea
$6.95 ea
$4.95 ea
$4.95 ea
$2.95 ea

$3.95 ea

We accept MASTER CHARGE
and BANKAMERICARD.

Include bank number and

explration date. Mlnlmumﬁ

charge order $15.00. | —
—

DELTA ELECTRONICS (O.

MAIL ADDRESS: P.O. Box 1, Lynn, Mass. 01913
OFFICE & SALESROOM:

1-7 Oakland St.

Amesbury, Mass. 01913

PLEASE INCLUDE SUFFICIENT
POSTAGE. EXCESS WILL BE
REFUNDED. SEND FOR NEW
CATALOG 15, 88PAGES OF

Phone- 617-388-4705 ELECTRONIC BARGAINS,

/Y

Circle 94 on reader service card

BURGLAR ALARM dialing unit automatically
calls police. $29.95. Free literature. S&S SYS-
TEMS, 5619 St. John, Kansas City, MO 64133_.
MICROPROCESSOR CB080A/8080A $65.00.
Altar 8800 cassette interface $100.00. SAR-
GENT'S DISTRIBUTING, 10268 Rosecrans,
Ballflower, CA 90706

PLANS & KITS

THIRD generation (improved 6800) 8-bit mi-
cro kit. RAM, ROM edit-debug monitor, buf-
tered 1/0. Manual. All LSI chips $188. SASE
datails. S-ARRAYS, 170 Noe St., San Fran-
cisco, CA 94114,

BUILD that electronic organ you always
wanted at a price you can afford, Third edi-
tion of "Organ Builder's Guide,” pictured
product kit line, circuits, block diagrams,
design rationale using |C divider and inde-
pendent generators with diode keying. $3.00
Fostpaid. Also, free brochure on keyboards.
DEVTRONIX ORGAN PRODUCTS, Dept. B,
5872 Amapola Drive, San Jose, CA 95129

ELECTRONIC MUSIC SYNTHESIS
e COMPONENTS
e CIRCUITS
e DESIGNS
e KITS AND PLANS
For free info send SASE or 25¢ To:

CFR ASSOCIATES POB F NEWTON, N. H.
03858

CONVERT any television to sensitive, big-
screen oscilloscope. Only minor changes re-
quired. No electronic experience necessary.
Ilustrated plans $2.00. SANDERS, Dept.
A-25, Box 92102, Houston, TX 77010
COUNTERSURVEILLANCE equipment lo-
cates and destroys wiretaps, bugs. Schema-
tics. $5.00. GOLDEN ENTERPRISES, Box
1282RE, Glendale, AZ 85311.
3UILD powerful radio telescopes from readily
available parts. Amateur Radio Astronomer’s
Notebook, $20.00 postpaid, contains com-
olete plans. Free pulsar cassette tape with
order. BOB'S ELECTRONIC SERVICE, 817 N.
Andrews Ave., Fort Lauderdale, FL 33311.

MARKET CENTER CONTINUES ON

565 PHASE-LOCKED LOOP $1.25
for one; 3 for $2.95
LM340T FIXED POSITIVE REG-
ULATOR. TO-220 PACKAGE: 1
AMP RATING. SPECIFY 6 OR
8 VOLTS. 95¢ EACH.

8 BIT MICROCOMPUTER CHIP
SET: 1-8008 AND 8-2102s
FOR $32.50.

7:!.502 Quad 2 input NAND gate .to
LS04 Hex inverter A4S
COMPARED TD STANDARD TTL, Low
POVER SCHOTTKY OFFERS 1/5 THE  Jursog o R A s o
POWER CONSUMPTION-BUT WITH NO  74L$20 Dual b input NAND gate .40
SPEED PENALTY. CONSIDERED BY  74LS42 BCD to decimal decode 1.25
MANY AS THE LOGICAL SUCCESSOR  74LS138 1 of 8 decoder 1.40
TO STANDARD TTL. 74LS168 Dec syn up/down cntr 1.50
J4LS163 Bin syn up/down cntr 1.50
J4LS175 Quad lateh 1.38

/=, MEMORIES ARE MADE OF THESE: °

2102  POPULAR 1K STATIC MEMORY--FASTER THAN 750 NS! $1.95
5203Q 2K EROM--FULLY PROGRAMMABLE, ERASE WITH UV LIGHT $9,95
5204Q 4K EROM--FULLY PROGRAMMABLE, ERASE WITH UV LIGHT $22.50
4K by 8 RAM BOARD KIT

1pole,
7position
plus off.

nny Rotary
Switch $1.25

3/$2.95 For program-
ming, more. TO-5 case

POWER
SUPPLIES

We ran out for a bit, but
our supply kits are back

12 VOLT, 8 AMP --- ldeal for
mobile stuff, bench supply.
Current limited, adjustable
11-14V. $22.50+8 1bs shpg.

DUAL TRACKING SUPPLY--gives
(+) & (-) voltages from under
1V to more than 18V. Short-
proof; 100 ma per side.
$10.95 +1 1b shipping

#15 VOLT SUPPLY--similar to|
kit above, but 150 ma per
side. $9.95+2 1bs shpg.

NOTE : NONE OF THE ABOVE KITS
INCLUDE CASE OR HARDWARE

PAGE 104

$109.22 brings you: sockets, buffered addresses
and outputs, lots of bypassing, 5 regulators,
low power consumption, instructions...& the ad-
vantage of DIRECT ALTAIR PLUG-tN COMPATIBILETY.

EROM BOARD KITS

8K by 8 BDARD...$352 iaad S48, we'll program}
4K by 8 BOARD...S$200 (add $25, we’'l) program
2K by 8 BOARD...5125 {add $15, we'll program
The perfect home for your favorite software or
editor/assembler; DIRECT ALTAIR PLUG-IN CDM-
PATIBLE! With sockets, buffers, low power;

SPECIAL: 8080
Assembler/editor

EROM board kit
$200

and assembler routines for
8080, pre-programmed on one
of our ERDM boards. 2 free
updates tncluded. DIRECT
ALTAIR PLUG-tN COMPATI

Monltor, editor,

BLE. to expand smaller boards, add more EROMS.

THIS 1S THE SUCCESSOR TQ OUR "CHEAP CLOCK™ KIT,
FEATURING 3/10" DIGITS (SEE INSERT IN
PICTURE FOR ACTUAL SIZE DIGIT). KIT
INCLUDES 6 DIGITS, SOCKETS FOR

IC AND READOUTS, SEGMENT AND DI1G-
IT DRIVERS FOR EXTRA BRIGHTNESS, :
AND 12/24 HOUR, 50/60 HI CHOICE OF

MODES. OUR DATA SHOWS HOW TO BUILD

CLOEGK
Si4.80

THE CLOCK, HOW TO ADAPT IT TO AUTO- including

MOTIVE USE WITH OUR 60 HI TIME BASE transtormer

KIT ($10.50), AND HOW TO REMOTE THE and

READOUTS. INCLUDES ALL PARTS TO BUILD . .

A WORKING CLOCK, LESS CASE § HARDWARE. CUT BELOW READOUTS circuit board
FOR REMOTE DISPLAY +11b

shpg

) TERMS: Add postage where
8 indicated; add 50¢ to or-
" ders under $10. Cal res add
tax. For Mastercharge® and
Bankamericard®, call (415)
357 - 7007, 24 hours a day.
BitlL. GODBOUT ELECTRONICS Nant to know more? Send for
BOX 2355. OAKLAND AIRPORT, CA 94614, our very latest flyer.
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RADIO-ELECTRONICS
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Bell & Howell Schools introduces three
fascinating learn-at-home programs featuring
some of the finest equipment available as your
“teachers.” Choose the program you prefer—
then mail card for more details today!

Experience is the best teacher, without a doubt.
And when it comes to learning electronics, we feel it's
hands-on experience with state-of-the-art equipment
that counts the most. That's why with Bell & Howell
Schools'learn-at-home programs you work with some of
the most up-to-date equipment. Equipment that’s being
used today—and will be used tomorrow. So the skills and
knowledge you acquire will be useful for years to come.

Of course, with all our learn-at-home programs
you'll have plenty of lab manuals and basic principles to
work with. And you'll also get exciting “teachers” to help

make electronics come alive . ..

Lab Starter Kit gives you hands-on experience
with the very first iesson.

We get you started with the basics in an exciting
way! At the very beginning you get a fully-assembled
volt-ohm meter as well as design panels, modular
connectors, experimental parts and battery. So you don't
just read about electronics principles, you actually see
them at work!

You build your own Electro-Lab™ electronics
training system.

Whatever program you choose, you get
your own home laboratory including
oscilloscope, digital multimeter and
design console to give you actual
experience in wiring, soldering,
assembling, testing, trouble-shooting
and circuit analyzing.

I. Learn new skills in the field of Home
Entertainment Electronics including
building the new generation color TV.

What better or more exciting way
to learn digital electronics! Once you have
the basics under your belt and getinto color
theory and service, you'll build a 25" diagonal
color TV and probe into the digital technology
behind digital channel numbers that flash on the
screen ... a digital clock that flashes the time to
the second and an automatic channel selector.

As you put the set together, you'll discover
how advanced integrated circuitry works, how to
trouble-shoot it and much more. Upon completion
of the program you'll have gained the specialized
occupational skills to service color TV's plus the
principles that you can apply to repair a variety of
home electronic equipment. And you'll have the
foundation to understand and work with new product
applications as they're developed. too!

II. Use professional communications equipment as
you delve into Communication Electronics .

Here's how to pick up skills in the vital field
of two-way radio, widely used in public safety, marine,
industrial and transportation areas. Bell & Howell
Schools Communication Electronics Program can
help prepare you for the FCC licensing exam, right
through to 1st class radiotelephone operator. And
teach you skills in two-way radio, radar or commercial
broadcasting.

For a refundable deposit, you get to use the
special two-way radio equipment lab
featuring an FM transceiver,
frequency meter, and
modulation meter. All
regular, first-rate commercial
grade test equipment.

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

Simulated TV Picture/Test Pattern



electronics.

I. Digital Trainer helps you learn the latest in integrated circuits so you'll have a solid background in
Industrial Digital Electronics. modern digital electronics and its applications to industry.

You study at home in your spare time .
with help as close as the telephone

Because these are

home study programs, you
can learn electronics without missing a
day of work or a single paycheck.
You study at your convenience —
without being a classroom
captive. If you ever have any

questions, you can call
our toll-free number for help.
You can also meet and talk shop
with fellow students and instructors at”help sessions’ held in
50 cities at various times throughout the year.
Bell & Howell Schools tries to give you more
personal attention than any other learn-at-
home program.

Digital technology is setting new standards
of accuracy and beginning a revolution in
industry. For example, more precise control in
refining, manufacturing plants, food
processing and transportation.
And now you can learn
about this technology with
Bell & Howell Schools unique
Digital Trainer. You'll analyze and
experiment with various types of

»

Decide which exciting program
you're interested in...you can check
more than one. Then mail postage-

paid card today for full
information!

Taken for vocational purposes, these courses
are approved by the state approval agency for
Veterans’ Benefits. Please check box on card
for more information. Naturally, we cannot offer
assurance of income opportunities.

1. Power Output Meter 2. Design Console 3. Modulation
Meter 4. Digital Multimeter 5. Triggered
Sweep Oscilloscope 6. Lab Starter Kit
Multimeter 7. Frequency Meter 8. FM
Transceiver 9. 25" Diagonal Color
TV 10. Alignment Generator

11. Lesson Tape Player

12. Digital Trainer

724R3
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SN74004* ) SN7451N 2 SNTAISIN 125
SNT40IN 16 SN7453N 2 SN741538 138
SNTAO2N 21 SN74SIN Al SNTA1SN®  1.25
SN7403N 16 SN7453A % SNTAISSN 121
SN7404N" ® SN7460N 2 SNTAIS6N 130
SNT405 u SNTATON 45 SNTAISTN 130
SNT406N 45 SNTATIN 3 SNTATEON 175
SN7407N 45 SNTATIN®. 37 SNTAIGIN 145
SN7408N 2% SN7TAN® 2 SN7416IN° 135
SNT: % sumsu: 59 SN74164N 165
SNTAIN® 16 SNTATON 32 SNTAIBN 165
SNTA1IN % SNT480M 0 SNTAI66N  1.70
SNTAZN 2 SNT4SN 178 SNPIGIN 550
SHTA1N F3 SN7ABIN 115 SNTAI7ON 300
SNT414N 70 SN7485M 112 SNTA172N  18.00
SN7416N A SN74B6M 45 SNT4173N 1.7
SN7417N A3 SN7488N 150 SN74174N 1.9
SNT418N - SNT48N 3.00 SNT417SN 1.9%
SNT420N 21 SN7490N® 49 SNT4176N 90
SNT42IN 39 SNTAPIN 120 SNTAITN %0
SN742IN 37 S9N, B SNT41BN 105
SHTA2N 4 SNT490N' SNT418IN 355
SNTA26N 3 SNT494N 9 SN74182N k]
SNTA2TN 2 SN7495N 91 SN74184N 2.3
SN7429N A2 SNT4%N 9 SNTAIBN  2.20
SH7430M % SNTA1008®  1.00 SNT41BIN 600
SN74IM k] SNIAIOTN. A9 SNZ4190N 150
SNT4ITN A7 SNTA1ZIN® A5 SNT4I9IN 150
N7 A0 SNIAIZN, 49 SNTA19N® 119
SN743ON 25 SNTIZWN® 70 SNT41BN® 99
SNT440N 24 SN74125M 80 SNT4194N 1.45
SNT4IN 110 SNT4126N ] SNT4195N 1.00
SNTUN 108 SNTAIN  3.00 SNTAI96N 125
SNTUIN 105 SNT4T4IN_ 115 SNTAI9TN 1.0
SNTAUN 110 SNTALN® 400 SNTA19N 225
SN7MSN 110 SNTA14IN®  4.50 SNTa1gN 225
SNTUEN 115 SNTATUN® 450 SN7200N  7.00
SN744TN i) SN7414N 115 SN74251N 250
SNTA4BN L] SNZAT4BN  2.50 SNTAZBAN  6.00
SN74S0N » SN74150N 110 SNT4285K 6.00

MANY OTHERS AVAILABLE ON REQUEST
20°. Dineonnt for 100 Cambined 74004

% JAMES JANUARY SPECIALS

39747&5%500 ]; T kls‘SI

. ; 41500
*Astrisk Denotes Items On Special For This Month® nuse usn £5 L8158 189
el - TALS03 kil 741574 65 7405157 1.5
T4L5D4 A5 ULSTS 79 45162 228
*) 1 * 41505 45 UST6 [T 225
Speclal Reques'ed |'ems 740508 39 74,583 219 7415184 225
RCAI% Dual Track V reg §595 NOTO7  §200  MKS007$10.95  MCAOss 450 ;:g:g i ;:é: 125 ;:g;;; ::z
RCA195 2 15V Track Reg 325 wup 225 8263 595  LM393 22 51 219 7aL582 125 48191 225
£9368 Decoder 395 2513 1.00 8267 275 MM 1998 U520 74050 % rs1% 285
LDUO/A11  DVM Chip Set 28.00 2518 7.00 8288 115 74279 % 241526 a5 ses 219 nBI0 285
CA3130 Super CMOS Op Amp 149 2524 350 BR300 ATAE a8 241527 45 74159 189 74519 2%
MCI0BLT D 9.95 2525 600 8880 135  4511f 250 241528 9 as0? 85 L5195 22
F e BIGST g8 M0} GRS 419 20 741530 ¥ nsu2 85 TaUs2s7 189
741832 A5 74L5132 .55 7415260 £
WE'LL BE HAPPY TD QUOTE ON YOUR SPECIAL PARTS — 740540 pry 2415136 85 418279 9
R REO 741851 39 7415138 189 7415670 5%
XCITON OPTO ELECTRONICS OPST They are rated at 125 Vac @ 54,
LITRONIX G - GREEN C & K ROCKER SWITCH They are excellent in applications|
MONSANTO DISCRETE LEDS Y - YELLOW $0.69 Dim: 1"x1"x%" ;‘:"LI‘;";‘:'"":‘“’“"““'
H o nel Swi
0 - ORANGE :

&  aEaGa——
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s oy el PB-126 $235 $195 $1.47 $1.20
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RADIO-ELECTRONICS

-t
o

LINEAR.  Pingul & Fun Oescnipnan $2.95
ALL THREE HANDBOOKS $6.95

= CMOS =y v DISPLAY LED THUMBWHEEL SWITCHES

04000 = o et 14 o
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CONTINENTAL
SPECIALTIES %

PROTO BOARD §
The PB-6 lets the user test and buikd
circuts without solderng Of patch
cords’ all intefconnections between
components are made with com-
mon #22 AWG hook-up wire. This
qualfty breadooarding lat nludes
630 component e points al less
than 2.5¢ each 1t measures 6 long
by 4" wide. Designed specualy 1o
Breadboard Mictoprocessor Cir-
cons. $15.95

MICROPROCESSOR COMPONENTS

JE SERIES KITS

PROTO BOARD 100
A low cost, big 10 IC capacity
breadboard ot with 2l the quabity of
QT sackets and the bes1 of the Proto
Board series complete down to
Ihe last aut. bot and screw. In-
cludes 2 QT-355 Sochets: 107-358
Bus Strig; 2 5-way binding posts. 4
Tubber feet, screws. nuts. bolts. and
easy assembly instructions
$19.88

Bring IC leads trom pc board for tast signal tracing l
and roubleshooting. Inject signals. WirS vnused
circuits into boards Scope probes and test leads
lock onto Dynagrip inset {sse circle) for hands-oft

testing. Plastic construciion eliminates Springs,
pivots Non-corrosive nickei/silver contacts for

simuftanecus low fessstance connections
PC-14, 14-pin Proto Chp. $4.50 ea.
PC-18, 16-pin Proto Chip. $4.75 e3.
PC-24, 24-pin Proto Cips, $8.50 oa,

JAMES ELECTRONICS IS PROUD TO ANNOUCE, FOR THE FIRST TIME EVER, TO THE ELEC-

TRONIC HOBBIEST . . FROM AMERICAN MICRO DEVICES.

8080A $39.95

8080 AND 8008 SUPPORT COMPONENTS

8224 CLOCK GENERATOR USED TO GENERATE TWO PHASE
CLOCK NEEDED BY THE 8080 $12.98
LATCHING

8228 SYSTEM CONTROLLER GENERATES A SYSTEM DATA

7405138 DECODER PEAFECT FOR OECODING THE THREE
8008 STATE LINES INTO 8 USEABLE LINES FOR ADORESS

8212 B BIT INPUT OUTPUT PORT DIRECTLY INTERFACES
8875

BUS AND CONTROL SIGNALS FDR MEMORY s21.28 WITH THE 8030 TO PROVIDE VO INTERFACE
cPU'S 'S
8008 8 81T CPY $19.95 101 STANIC
8080 SUPER 8008 39.95 103 102431 DYNAMIC
4040 4 BIT 8080 39.95 210 256X1 STATIC
210 1024x1 STATIC
2504 1024 DYNAMIC $9.00 2107 4096x1 DYNAMIC
2518 HEX 32 BIT 7.00 2 256X4 STATIC
219 HEX 40 BIY 400 7010 10241 MNOS.
2524 512 DYNAMIC 350 7489 16X4 STATIC
2525 1024 DYNAMIC 6.00 8101 256x4 STATIC
2521 DUAL 256 BIT 395 8111 256X4 STATIC
229 DUAL 512 BIT 4.00 8599 16x4 STATIC
2532 QUAD 80 BIT 398 91102 1024X1 STATIC
2533 1024 STATIC 7395 74200 1024xt STATIC
kot AR 6.95 93410 256X1 STATIC
T4LS670 18X4 REG. 3.95 5262 2048x1 DYNAMIC
UART'$ PROMS
AY-5-1013 20K BAOD 695 17024 ] FAMOS
ROM'S 5203 2048 FAMOS
2513 CHAR GEN. 11.00 8223 2%8 BIPOLAR
7488 RANDOM BITS 350 745287 1024 STATIC

..

JE801 DVM The JEBC1 15 a Miree and ona hatt dight, auto polarity

digrtal voltmeter, i 8 kit form, It leatures several
ophions nol avaitable In any commercial digital voi-
tmeter. M5 low Cost & perhaps the most important
Seature, which 13 achurved by oftenng i in a kA form
A Wt atiows the und 10 be used by small OEM'a
where Cost effectiveriess & an important taclor, and
by the hoblryist who has to be concerned with cost
The unit atso features on card reguiators, alowing &
1 b8 operated off a singie pils and minus fiteen
volt. unreguiated powsr supply The und has a
small sze of thrae inches width, Mree and three
quarters of an inch length. and one and a quarter
wch height

$39.95 Per Kit printed circuit board

795

N W

JE8O3 proBE

The Log: hol- o Uit which
most tart e 110ubie \ROOLG
logic vu DTL. RTL CMOS it
tetrves the power it revth 1D operste dwecily
off of the erCunl undes trsl, drawing a sat
10 MA mun 11 uwes 4 MAND reatout 10
weticate any of the tollowing etes by thew

I the

e o 1 1Low o teuiser o e $9.95 Per Kit
Probr can delect high tiriuency pule 10
4t MOR et o printed circuit board

~wES :
EBER RARR SR

CALCULATOR CHIPS AND DRIVERS

MM5725
DM75491
MM5736
oM754932
MM5738
DOMm8864

DM8B6S

SEGMENT

8 DIGIT 4 FUNCTIDN

6 DIGIT 4 FUNCTION
ORIVER FOR 5736

B DIGIT 5 FUNCTION
ORIVER TYPE |
DRIVER TYPE 2

$198
79
195
89

DRIVER

e
88%

CLOCK CHIPS

MM531t
MM5312
MM5313
MM5314
MM5316
CT7001

6 DiG(T wBCD
4 DIGIT W/BCD
& DIGIT WBCD
& DIGIT CLOCK
ALARM CLOCK
CALTLOCK CHiP

S
22888

DIGITAL WATCH READOUT

FOR USE WITH WATCHES,
OVMS, COUNTERS. ETC.

B B 51.95

HP-5082-7300

WP 5082-7300

3" Ded Matrix type numeric reagouts
wh decoder/dnver/atch built on the
chup. Oniy 8 bins (BCO in, DP Lateh.

+5v, ground).
HP 5082 7300 $5.95
P 5082 7304
+lveson ot 7300 4,99

g

$159.95 in ar form

The JOLT system consists of a set of modular mic-
rocomputer boards whch can be used singly Or ted 10~
gether to produce any desred MICIOCOMpuUter SYSiem Con-

fiqurafion. The minimum system s one CPU board. which -—.

JOLT INCLUDES SOFTWARE, HARDWARE AND ASSEM-
BLY MANUALS. AVAILABLE FOR IMMEDIATE SHIPMENT
$249 assembled
alone constitutes a viable computer System compiete with
centrat processor, VD, interrupts, timer. read write Mom-
ory., and a COMpiete Software debug monitor i read-only

JEB04, JEBOS suppLIES

THE JEBOS AND JEBOS ARE POWER
SUPPLES MOUNTED ON A 1% £ 3" PC
BOARD THEY ARE AVAILABLE IN 25 @
300 mA, 26 @ 250 mA, 212 @ 100
mA. SPECIFY VOLTAGE WHEN ORDER-
ING.

JEBOS 1S A POSITIVE SUPPLY
JEBOS 15 A NEGATIVE SUPPLY

$9.95 per kit

The JE700 is a tow cos! drgtal clock, but
is & very Moh quaity unit The unit fea-
tures 2 simulated wainy! case with dr
mensions of 6 x 2% n 17, It utilzes a
MANT?Z hogh brightness feadout, and the
MMS314 clock chi. $19.95

JE700 cLock

12.0r 24 Mour

115 VAC—
$19.95 per kit.

WALL OR TV DIGITAL (LOCK

12 or 24 Hour 115 Vac
25' VIEWING DISTANCE

" JOLT SYSTEM DESCRIPTION

JOLT RAM Card — Fully static 4,096 bytes of RAM with |
access bme and on-board decoding. Hard

300 mA-200
50 Vat @ 30 mA-50 mA

& gas drscharge displays

SPECIAL

EPOXY GLASS

Vector Wiring PencitP173 consists of
ounce) tool which 15 used 10 guide and wrap insulated ware. fod off &
seit-contained replaceable bobbin. onto Component ieads o termunals mista)
le¢ on pre-punched “P Paftern Veclorbord® Connections between the

Wtapped wirk and cOmponent leads. Pads
Comgtete with 250 FT of fed wire.

ware_and assembly manuals included. AVAILABLE FOR
IMMEDIATE SHIPMENT. $199 95 it . $285 assem

bled

JOLT Power Supply — Operates at +5, 412 and ~10
voltages Supports JOLT CPU, 4k bytes of RAM and JOLT
10 card — or, CPU and B 1/0 cards. Manuals included,
AVAILABLE FOR IMMEDIATE SHIPMENT. $99.35 kit 5145
assembied

JOLT Accessory 8ag — Contains enough hardware o con-
fect one JOLT uvumawm: Such necessary lems.as at
cable. connectors. cord spaces, hardware, etc. AVAILABLE
FOR IMMEDIATE smmzm $39 95.

at

Same size (4% 'k 7], same torm
factor as ofher JOLT cards Compietely blank. driled 1o
accept 14, 16, 24 or 40 pn sockets Used lor aodfionat
user memory of /0 control panels, TV intertaces,
Aeyboards. LEDs, or ofher infertace logic. AVAILABLE fOR
MMEDIATE SHIPMENT. $24 95

JOLT +5V Booster Option — Fits onto JDn Power Supply
card. Supperts CPU., 16k bytes ol RAM -

tytes RAM and B /0 cards — or. cPu:ndAu
and 16 YO cards. Manuals included. AVAILABLE FOR 1M-

MEDIATE SHIPMENT $24.95

JOLT1/0 Card (Paripherai imectace Adeoter) — 2 PUA LS
chips. 32 /0 bnes four iterTupt hnes. on-board decoding
and standard TTL drive Fully programmable Manuals -
cluged AVAILABLE FOR IMMEDIATE SHIPMENT . $95.50
$140 assembled

JOLT Universal Cord —

. CPU andt B
Dytes RAM

6 Digit
LED DISPLAY
{4) DL747 {21 MAN 7

———
KIT-All Comp. & Case $34.95
Wired & Assembled  $39.95

WALNUT CASE -
x3x 1"

JEO10 caLc.

MULTIPURPOSE KEYBOARDS

WL O3t ETB0ARDY
Mien -

Mo wnaman nesdec een v oo o o

oy Yagm. For Touch Yorw ar sy comral appacapon T

Moy o cul e o vmaty

- Towca Towe

rch tumbers e

+ 5 Functions

o Bdipt = busines logi

« Floating decimel of fixed two-place edd mode outpul (sectsble)
© Automatic merkup/SOoUNt on purcentage Calculation

© Aurometic conslant Calculetions

< oo oo $12.95
© Chan

OFTIONS:

1%"x1%" XFMERS  P.C.Mount
That were designed for dock type ap- o
plications 110 Vac prmary @ 80 Mz,
Sacondares: 8-10 Vac @
mA
Excetient for miniatute power supPlies ey z
$.99 .
416 VECTOR BOARD
o|e Spacing  P-Pattern Price
Length Wideth  1-19 20-43
smqnazxxxv [ A% 60172 [15%
169P44 02xxxp | 450 | 1700(369 [332
450 | 650/207 | 186
450 880125 23
450 | 1700(504 ] 453
850 (1700923 (826
169944 062C1 450 [1700]680 |6 12
VECTOR WRITING PENCIL

hand held featherweight {under one

o termnals are made by soldering
$9.50 ea.

529 " i
Sl b e 115 VAC Toanttormer  $4.95 sech
WIRE wRAP wl"‘ o AR sl Meauaty & sach "N’ Aluahing Battarys 3250 ol
AWG COLOR 25 FT. MIN, 50 FT. 100 FT. 1000 FT.
30 AWG WHITE $2.10 82.75 2.5 $24.00
30 AWG YELLOW 2.10 2.7% 150 2400
30 AWe RED 20 275 1% 200 ELECTRONIC ROULETTE
30 AWG GREEN 2.10 275 .50 24.00 -
30 AWG BLUE 2,10 215 3.50 26.00 Complete kit
3 AWG BLACK 2.10 275 .50 2.00 with all
STANOARD WIRE components
AWG COLOR 25FTMIN 50 FT AWG COLOR 25FTMIN 50 FT case and
16 AED $3 80 $5.05 A RED $1.55 $2.05
18 GREEN $1.2% 3330 26 GREEN $1.48 $1.90 tragsformer.
20 WHITE 87 55 $3.40 2 WHITE $1.25 $1.65
2 BLACK $1.90 $2.55 X X $1.25 $1.65
TO ORDER: SPECIFY GUAGE COLOR AND FOOTAGE (25 FOOT MINIMUM) IOIll"" \‘

REPLACEMENT WIRE — BOBBINS FOR WIRING PENCIL

W36-3-A-Pkg. 3 {Green} $2.40
W36-3-8-Pkg. 3 {Red) $2.40
W36-3CoPkg. 3 {Ct »r) $2.40
W36-3-0-Pkg. 3 {Blue} $2.40

&' 2 CONDUCTOR POWER
CORDS 125V @ 5A

q

3/1%

9V BATTERY CLIP
STANDARD CLIP

FOR USE WITH v
TRANSISTOR BATTERIES
WITH 4 LEADS

TERMINAL STRIPS
THREE TERMINAL
STRIPS, WITH CENTER

TERMINAL USED FOR MDUNTING

e THREE counucmn POWER SUPPLY CORDS e

WUMBER lE'Gm .D. RATING
17236 |l(‘|lJl) 265 1250w
10A-125¥
17237 6 1821035) 3 1250W
104125V
17238 ] 18(41x34) 265 1250w
10A-125V
17239 ] 18(:1X34) 3 1250w
104125V
17000 ] 18(41X34) 3 1250W
10A-125V

COLOH PRICE
BLACK Special .99 ea.
GREY 125
BLACK  Special .99 ea.
GREY 130
BLACK. 58

\\_,o' 115 VAC

8 x8" x1”
A 56 page book on the facts
of Roulette included.

$29.95 Per Kit

ELECTRONIC CRAPS

Complete kit
with all
components

AMP TERMINAL PINS
TERMINAL PINS FOR
MOUNTING COMPONENTS
ALSOQ PERFECT FOR USE
WITH BOARD CONNECTORS
AND SUBASSEMBLIES

$1.00/100 PCS.

Satisfaction Guaranteed. $5.00 Min. Order. U.S. Funds.

California Residents — Add 6% Sales Tax

Write for FREE 1976 Catalog — Data Sheets .25¢ each

MES

e

OX 822, BELMONT, CA. 94002
PHONE ORDERS — (415) 592-8097

&

6% xIM Y

case and
transformer.

s B8

115 VAC

a

A 56 page book on the facts

of Craps included.

$19.95 Per KitJ
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et el Gl INTRODUCING
BRUMFIELD

Numitron Digital Display Tube

Type KHP Rela Ir)candescent 5-volt 7-segment

a-br 3 cma{ts with .6" high numeral visible
from 30 ft., standard 9-pin =
base (solderable), and left

24 vnC (RSN coil) $1.50 Ea. hand decimal point.

120 VAC (10.5 MA coil) $1.75 Ea.|  EACH $5.00 ~ § FOR $20.00 Video Dlsplay Module

tmos Numeric Display The VDM-1 is an ultra high-speed intelligent display on a
CD4006 $ .29 D406 $ .69 | ' Single Digit single prin.ted circuit card. Tt]e new card generates 16, 64
€D4001 .29 CD4019 .69 GaAsP LED character lines of Alpha-numeric data in upper and lower case
D400z .29 C0D4n23 .29 characters from a 1K Byte memory.

Cna008  1.98 €D4024  1.50 | sypgr specuL § 59 J Y '

e TEN for $4.95 The VDM-1 configuration allows you to build a power
ekl [l O 85 ACT terminal, with a standard video output into your Altair
CD4011 .29 74C20 .65 COMMON CATHOOE I TH, R DECINAL VAL s1ze . ;

CD4012 .29 74C42 2.00 i Processor. Price: $160.00

04013 .69 74C157  2.50 Comact - 10 @11t in 3" panel whotn

CD401S  1.98 74C195  2.00 | "IKWket over's wrdeereoing onqie-(1ade) " s PE c I AI F R E E 0 F F E R '
Low power - 125 =M per d19it 4t typical brigntness
a

2102-2 MOS 1024 BIT MEMORY (DIP) o apo .
FULLY DECODED STATIC RANDOM ACCESS MEMORY TTL sc'e ntlflc Not atlon SOftwa re
SINAE S0 SuppLY - - W Loacs of fervess | TR0 S0 Jatse o8 Package with Formatted Output

DIRECTLY TTL COMPATIBLE INPUTS AND outeur | 7400  $ .20 7453 3 .15
74H01 .25  74L55 .25

RADIO-ELECTRONICS

-
(=4

' 7402 .25 7460 .16 With the purchase of (1) VDM-1 and (1) 4KRA Memory:
28 NEW! 7403 .25 7471 .25 Just $299.00 (Offer expires 2-1-76)
FULL WAVE BRIDGE RECTIFIERS ;2334 gg ;232 468 The floating point math package features 12 decimal digits
@S AMP  S00 PIV 7405 '30 7473 '25 with exponents grom +1It2h7 tto —127;5he:ndl<isi asslgnlgdlatnd
5 ; : unassigned numbers. W it is a unction caliculator
EAGH <5-48 L) v Wil 7406 -40 7473 -75 package; + — X =& & sq. root. It includes 3 storage and 3 oper-
CD-2 COUNTERKIT ;:?g %g ;:;;4 ;g ating memorles and will handle chain and column calculations.
Unit includes board, 7490, 7475, quad m; Zg ;:72 gg Wn'eformoredetallsonﬂ\esegs\dother
latch, 7447 seven-segment driver, and . 7 . 8800 plug in com, tible modules.
RCA DR2010. d 7420 .20 7478 .70 pa
f?) 74L20 .30 7480 .50
o N 74H20 .30 7483 .70
74H22 .30 7489 3.00
7430 .15 7490 1.00
COMPLETE KIT $10.95 ;:tgg ;g ;2g§ lgg
FULLY ASSEMBLED . . Ctrcle 98 on reader service card
i g b R 7440 .20 7495 65| | ——
s ards can be supplied separately at 74H40 .30 74195 1.00 RS _‘ INCREDIBLE! Make the beauty of Time from
2.50 per digit. 7442 1.00 74107 25 $gsr)‘/ to asjsemli'xliiplanscff;r a p‘r\ogrammar:)le
7447 1.50 " -hour Digita arm Clock. worthwhile
NPN TO3 POWER TRANSISTORS 7450 15 ;:}gg igg project that's easy, fun, yet rewarding. Send
410 (RCA) 200V - 10A 74H50 .30 74193 1.50 only $5.00 to: DOLPHIN ELECTRONICS, P.O.
283772 70V - 30A (- 7451 .20 74195 .65 or (] Ok S, Nnthore .4 OE0R
Each $1.75 10 for $15.00 74H51 .25 WANTED
. . . L]
= zzggf’gopg;};g‘z LEER5EN Sgecmls QUICK cash . . . for electronic equipment,
Each s 90 l' for $6.95 components, unused tubes. Send list now!
ach § . 0 for $h. BARRY, 512 Broadway, New York, NY 10012,
DIP TRIMMER
R » 212 walker 5-7000
TRANSISTOR . , =12 turn trimpots — TR
2N3904 - HEP?3b B> #® " uhich plug into e o T oo |
T092 PLASTIC - NPN 2 aDIP socket : oy
300 MU -~ LOV - BL00-300 %41 -5K and 200K e e A -y
NEW - FAIRCHILD - MARKED b TRt xR x K" B ~ysirywisiyidsgreyipiongtostaing
EACH $ .15 10 FOR $1.00 -4 leads spaced e e e o —
— -3 x .2 e e el
o= - 28K Trimmer Each $.65 10 for $4.95 e e e e i
; X PRINTED CIRCUIT BOARD MEMORY CHIPS o ——
' EACH s zo 10 FOR $1.50|  a223 PrOM ZIP
8 BIT-32 WORD
All IC's are new and fully tested. NEMORY
Leads are pnlated with gold or solder. . .
Due to increased costs, orders under $3-00 EACH 10 FOR $29.00
$7.00 add $1.00 postage and handling. WE PROGRAM FOR $5.00 EACH s
Residents of California add sales tax.
Orders are shipped within 2 workdavs- 825129 SIGNETIC
kits are shipped within 10 days. $10 -
N s 1024 BIT-256/4 s 7 Sa—
h FIELD PROGRAHHAGBL[ P _
Phone: o {WE WILL NOT PROGRAM
Mail ord : =
(916) 334-2161 p‘_'é_ ‘;f,xe,fi‘,;‘; EACH $5.00 8 FOR $34.9S on el
TWX. Sacramento, CA CT e
910-367-3521 95841 e
1702 PROM a" m—
BRBYLON 2 - UTRA VIOLET bt
a5 LIGHT ERASABLE
ELECTRONICS STATIC UNITS ;
MONEY BACK GUARANTEE ON ALL GOODS' ONLY 9. mal
SEND FOR FREE FLYER LISTING 100's OF KE -
MONEY-SAVING BARGAINS! D et
= e e = [T
:“3'-‘"""“""""’""‘} R i
[y PR ———
Circle 97 on reader service card e |




5% OFF ON ORDERS OVER $50.00

10% OFF ON ORDERS OVER $100.00

15% OFF ON ORDERS OVER $250.00
T 7451 17 74154 125
7400 $ .14 7453 .17 74155 1.07
7401 .16 7454 .17 74156 1.07
7402 .15 7460 .17 74157 99
7403 .16 7464 35 74158 179
7404 .19 7465 .35 74160 1.39
7405 .19 7470 30 74161 125
7406 .35 7472 .30 74162 1.49
7607 .35 7473 .35 74163 1.39
7408 .18 7474 35 74164 1.59
7409 .19 7475 .57 74165 1.59
7410 .16 7476 .39 74166 1.49
7411 25 7483 .79 74170 2.30
7413 .55 7485 110 74173 149
7416 35 7486 .40 74174 1.62
7417 .35 7489 248 74175 1.39
7420 .16 7490 .59 74176 .89
7422 26 7491 97 74177 84
7423 9 7492 71 74180 .90
7425 . 7493 .60 74181 2.98
7426 .26 7494 .94 74182 .79
747 9 7495 .79 74184 2.9
7430 20 749% .79 74185 2.29
7432 .23 74100 130 74187 5.95
7437 35 74105 44 74190 135
7438 .35 74107 40 74191 1.35
740 7 7121 42 74192 1.25
7441 98 74122 45 74193 119
7442 .77 74123 85 74194 1.25
7443 .87 74125 .54 74195 .89
7444 87 74126 63 741% 125
7445 B9 74141 1.04 74197 .89
7446 93 74145 104 74198 179
7447 .89 74150 97 74199 179
7448 104 74151 .79 74200 5.90
7450 .17 74153 .99
LOW POWER TTL
7400 §.25  7M51 § .19 75190 $1.49
7002 25 7MSS 33 791 145
7403 .25 771 25 74193 169
7404 25 7472 39 7495 169
7406 .25 7473 49 7498 279
700 25 7474 49 TALI6A 279
740 33 7478 79 740165 279
743 .33 7485 125
7092 149 T 49
HIGH SPEED TTL
74H00 $ .25 74D $ 25 TAMSS § .25
74H01 25 7eND2 25 T4H60 .25
74H04 25 7AMM 25 T4Me1 25
74H08 25 7440 25 74M62 25
74H10 25 74MS0 25 7472 9
M 25 74Ms2 35 74M74 39
JAH20 25 7eMS3 25 T4M76 A9
| 8000 SERIES
8091 $.53 8214 $149 B8N § .59
809 53 820 149 8812 .89
8095 125 8230 219 en 219
120 80 8520 196 8830 219
w3 a3 et 139 mn 209
' 1% 17 ess2 219 8% .25
8200 233 8554 219 8880 119
8200 279 8810 69 8263 579
8267 259
9000 SERIES
| 9002 $.35 9309 $.79 01 § .
9301 103 912 79 %02 .
Ccmos WA 56 40S0A 59
W000A §.26 40174 119 4066A .89
4014 25 W20A 149 4068A .44
W04 25 4021A 139 4069A .44
W006A 135 H2A 110 407IA 2%
WOTA 26 401A 25 W7A 35
WO0BA 179 40MA .89 47IA 39
WO9A 57 4025A 25 4O7SA 39
1010A 54 OUA 59 4TBA 39
WA 29 WIBA 38 4w8IA 2%
WIZA 25 4000A 44 40824 35
WA 45 403SA 1.7 4s28A 160
WA 149 4424 147 458A 210
WISA 149 40OA 59
7eC00 § 22 74C74 S104  74C162 $2.93
74C02 26 74C76 13 74C163 266
74C04 44 74C107 113 74Ci6d 266
74008 68 740151 261 74C173 261
74C10 35 74C14 315 74C195 266
74C20 35 74C157 176  80C95 1.3
74C42 161 74C160 248 B0C97 113
74073 104 740161 293

JANUARY SPECIALS

DIGITAL

7447  BCD to 7 seg. decoder.drvr.

7483 4 bit binary fuil adder

74%0 Decade counter

74151 8 channel multiplexer

74153 Dual 4 input multiplexer

74180  Parity generator checker

74193 Binary up/down counter

9602 Dual one shot .69

75C00 Quad 2 input NAND gate (CMOS)
LINEAR

301 Hi perf op amp mDIP
339 Quad comparator DIp
32071 5V neg. V reg. 5V
320T 12V neg. V reg. v
34017 12V neg. V reg. 5V
3407 15V pos. V reg. 15V

$ 69

R ]

MEMORIES CLOCK CHIPS
2102 $265 53N $3.95
210241 75 5312 295
2102-2 275 5314 3.95
82823 325 5316 4.15
F93410 CALCULATOR CHIPS
256 bit RAM 219 5995 $1.69

8038 FUNCTION GENERATOR
Voltage controlled oscillator — sine, square, triangular
output. 16 pin DIP with data , $3.95

7001 CLOCK CHIP
4-6 digit, 12-24 hr. alarm, timer and date circuits — with
data . $6.95

DVM CHIP 4 DIGIT
MMS5330 — P channel device provides all logic for 4%: digit
volt meter. 16 pin DIP with data . ... $14.98

Data sheets on request. With order add
$.30 for items less than $1.00 ea.
PULTRON V.I.P. QUARTZ REGULATED .
MEN’s 5 function — hours, minutes, month, LINEAR CIRCUITS
day ar.ld s.e(onds.. . 300 Pos V Reg (super 723) TO-5  § .71
Latest slim-line design (prox. 4" thick) 301 Hi Perf Op Amp mDIP TO-S »
Four year calendar — requires setting only 7 302 Volt follower TO-5 53
on February 29th. (RO 304 Neg V Reg TO-5 e
d : Hegust 305 Pos V Reg 1O-5 n
One year warranty against all defects in 4 307 Op AMP (super 761) mDIF TO-5 .26
material and workmanship. 308 Mciro Pwr Op Amp mDIP TO-5 .89
Built-in phototransistor adjusts intensity of 309K 5V 1A regulator TO-3 135
displa;) ! iylo 310 V Foliower Op Amp mDIP 1.07
£ X : / 311 Hi perf V Comp mDIP TO-5 95
Gold tone — with adjustable mesh strap. 319 Hi Speed Dual Comp DIP 13
320 Neg Reg 5.2, 12, 15103 119
322 Precision Timer DIP 170
34 Quad Op Amp DIP 1.52
s 9 9 '] 5 0 3)‘9K Quad' % Con(lz\alu‘l\(,n [:{lr v 1.58
o 4 30! 08 V reg (SV, 6V, 8V, 12V,
+$1.50 Shipping . 15V, 18V, 24V) TO-3 169
: ’ MOT  Pos V reg (5V, 6V, 8V, 12V,
& Handling 15V, 18V, 24V) TO-220 149
10% Di 2 AF-If Strip detector DIP 293
Usual Plscount 373 AM/FM/SSB Strip DIP .53
Applies 376 Pos V Reg mDIP 242
37 2w Stereo amp DIP 116
380 2w Audio Amp DIP 113
3808 6w Audio Amp mDIP 1.52
3 Lo Noise Dual preamp DIP 1.52
LED's ' 382 Lo Noise Dual preamp DIP n
MV108  Red TO 18 s MEMORIES ;;’ ';'h:"”:;f'o" :
MysoL gartalleads s18, 55%A  Dual 555 Timer DIP 149
Mys070, ;IKimSo Vis, Red oy 2 IEEILAMBAOS, 3C1550 %0 Phase Locked Loop DIF 248
(Red Dome) 2 103 1024 bit RAM MOS 3.95 "n: tocxa P 5 e
Jumbo Vis. Red 17424 2048 bit static PROM B e LR e T
(Clear Dome) 22 UV eras. 17.95 2 e l°°"m' T o-: 5 e
ME4 Infra red diff. dome 54 2102-2 1024 bit static RAM 25 £ “"‘" ol o
MANT  Red 7 seg..270” 219 5203 2048 bit UV eras PROM 17.95 = (;’p":' e M""' oo ot
MAN2  Red alpha num .32" 19 5260 1024 bit RAM 249 o »:d lltas Dl %
MANS  Red 7 seg. .190" 195 5261 1024 bit RAM 269 e e e s %
MANS  Green 7 seg. .100" 345 5262 2048 bit RAM 5.95 Ol e L e .s
MANG 6" high solid seg. B T4, . SBUROMITIL 248 7% Dual ¥ Pert Op Amp DIP iy
MAN7  Red 7 seg. 270" 119 an Programmable ROM 369 s e M e pil
MAN3  Red 7 seg. 177" 74200 256 bit RAM tri-state 5.90 omp.Op Amp m ;
P o o e 747 741 Dual Op Amp OIP or TO-5 .71
e e o - 748 Freq Adj 741 mDIP 35
VN Vo "".'d - 1304  FM Mulpx Stereo Demod DIP 1,07
MC?Z 6‘“0_!;‘0‘::‘ S ’ﬁ 1307 FM Muipx Stereo Demod DIP .74
- ) CALCULATOR & 1458 Dual Comp Op Amp mODIP 52
CLOCK CHIPS 1800 Stereo multiplexer DIP .48
e eE e 5001 12 DIG 4 funct fix dec 5249 gl cope o L e 170
NSN33 3 digit .12 red led 12 pin 5002 :‘;‘ e 35 754 Core Mem Serte AMPLDIP 71
fits 1C skt. $1.79 005 1IDIE Cidciasmem oy 8038 Voltage contr. osc. DIP s
HP45082 § digit .11 led magn. lens n 8864 9 DIG Led Cath Dyvi DIP 225
h MM5725 8 DIG 4 funcl chain & dec 198 pr
7405 com. cat 3.49 MMS736 18 pin 6 DIG 4 funct 3% 75150 Dual Line Driver DIP 175
HP5082 4 digit .11 LED magn. e YeCad ; 75451  Dual Perepherad Oviver mDIP 35
unct K & mem 5.35 £ 4
7414 lens comm. cath. 3.5 MMS739 9 DIC 4 funct (biry sur) s 75452 Dual Peripheral Driver mDIP .35
FNAJ7 9 digit 7 seg led RH RSB j 75453 (351) Dual Periph Driver mDIP 35
pin BCOD 6 dig mux 4.45
dec clr. magn. lens. 4.95 MMS312 24 pin 1 pps 8CD 75491 Quad Seq Driver for LED DIP 71
$P-425-09 9 digit .25” neon direct P PPt 75492 Hex Digit driver DIP 80
interface with MOS/LSI, 4 dig mux 395
180 VOC, 7 seg. 179 MMS313 28 pin 1 pps BCO
6 dig mux 4.45
MM5314 24 pin 6 dig mux 445
MMS316 40 pin alarm 4 di $.39
SHIFT REGISTERS (LB VG

MM5013

MMS5016
$15-4025

1024 bit accum. dynamic
mDIP

500/512 bit dynamic mDIP
QUAD 25 bit

$1.75
1.59
1.9

DTL

A5 937 A5 949
A5 944 a5 962
A5 946 A5 963

>

Satisfaction guaranteed. Shipment will be made via first class mail in U.S., Canada and
Mexico within 5 days from receipt of order. Add $.50 to cover shipping and handling

i

PHONE (408) 659-3171

for orders under $25.00. Minimum order $5.00. California residents add sales tax.

INTERNATIONAL ELECTRONICS UNLIMITED
P.O. BOX 1708/ MONTEREY, CA. 93940 USA
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RADIO-ELECTRONICS

FREE BAE\LUB

LOW-COST COMPONENTS. TEST ECUIPMENT. AND TOOLS
AUDIO: Speakers. earphones. microphones. headphones.
CAPACITORS: Ceramic. electrolotic. mylar. non-polar
tantalum. hignh.voltage. trimmer varizbie
CONNECTORS: Plugs. Jacks. bihding Dosts. hardware
alligator clips. battery snaps. terminals. Rgs
LAMPS: Incandescent. argon. neon. flash, hotders
MISCELLANEOUS: Batteries. hoiders. chassis. fises.
e knobs  antennas. chemicals. kits
PRINTED CIRCUIT AIOS: Desigr templates. tapes and
SYymo breadboarding kits. PC  tabrication  kits
RESISTORS: Composition. lilm. power. slide. pots
SEMICONDUCTORS: Transistor. diode. thyristor C
SOCKETS: A C. ftransis| tobe. lamp. 1
SOLDERING EQUIPMENY
flux. coraless
SwlTCMES. Slige tary. toggle. knife. push n
TESTERS: Precision multimelers. Cordless VTWM's
TOOL:‘-: Screwdwes nutdrivers. wrenChes. phers,
snches nicrometers. Cumter
F ar'\enl IF. gower. audi solation,
varlable adaplors line-matching

snip dr
TRANSFORMERS
Ingger

MOUSER ELECTRONICS

11BNl Woodsida Ave.. Lakesida CA 92040
Phane: 714-449-2220 TWX: 810-321-1178

Circle 99 on reader service card

U.S. GOV'T ELECTRONIC SURPLUS

®  Natienally Known-World Famous SURPLUS CENTER ofters
tinest. most expensive. Government Surplus electronic units ané
companents at a fractien ef thewr origiral acquisition cost.

e
STANDARD DIAL TELEPHONE
® (ITEMATIS ) - - xtandard,  comnnrisl ( b
ielephone sanwe as wsed theos thout | X\,
t1ee padushed black. ke new ¢ Stk
enson (et privale Ay
C\rai phenns togcinet for Ueeol (T com m o
T, 1l tonirue fiome 4t fumished Wi 8 be. 32430  $7.39

STEP-BY-STEP TELEPHONE SWITCH
* (ITEMETIEB)

aniteh G
WirE e ph
Make it
Iights  star mo

| Fue s 4 l s,

Vemasng  (elepaone  selector
eapenmental slem. When used with iwo-
A1l wil) pelett any mumber (1o @ t0 10D,

O N R e
smplete with contact fank,

Cunt Orer $90.00 $7.99

Q‘Q L] 'I:\"I;‘:i::4 ;::‘I’ Il::':;l- wilh aboyve sw llloiL9 ‘ ‘
SPECIAL SALE r—v..ar\-.q-a—_%
Correspondence 1 F i |- poestenh,
Coursoe In Lt LI ~%
ELECTRICAL $1N.78 rivasint v ¥

ENGINEERING  $12.79 wucnite ¢ 51

e ( |TEM ll IIO ) - Ohtan tee 'mu--l traning ot hn cont® Liscoln

i ng € ourses betause

of risisp i \ Ilmllrd aumbet 01 llrru(nl T ncinesting 1 oure are
hir

S
swres 1k describing priac winning Home 1vpeamental faboraton
Reach tumishied at oo cvim cust,

RUNNING TIME METER $4.39 =

- ]
o (ITEM 52188 ) - @
I 5

—

= Redard bumbsr ot op

enaling houwrs ul elecine hights dnd electiical
devices awch us elrigeraioes, lwnaces, etc
Reconds (onal h ~. tenths aiwl humu-ﬂ"l up
M 999996 hours. tor 11w, 60<3cles.

Size #7 VT VY, Sipping weizht 2 It

COMPUTER TRANSISTORS ON HEAT SINKS
18™ Computer Quality Units

® (£22-928) .- Unil comsiata ol onv 130
watt  power iransisor on heavy. (bbed
aluminum hreat  «ink.  Many  evperimeedal
uses, €11,

Cunt 0t 0ver staoe $1.99

o (%22-915)-- Intmn:«lsultnnlw

wall  puw®!  transistons, L everal
e rarihafodt, ‘Fexhiors, GieL T hosavy?
ribbwed mluminum heat ninkg. (el lor ase a8
motnr sgred control. 14 Th, b

Cast o ner g33.00 3491

Dbcragg, All rems F.0.B. Lencotn, Nebr.

Order Direct Frum Ad. Write for Catzlogues.

;ﬁ SURPLUS CENTER
D | DEPT. RE-016 LINCOLN, NEBR. 68501
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Poly Pak'l

PURCHASED!

/k
EXCLUSIVE ‘BARREL’

THE BIGGEST INFLATION-FIGHTING VALUE EVER! TEST 'EM YOURSELF 'N SAVE!

100’S OF BARRELS

allLE. "

Every kit carries money bad-

arantee.

For the £,

st time anywhe,

introduce

e back
. Unl{o:'":h disers
8ctor

BARREL KIT ¢
SNT7400 DI

pin dips, may inel
. fip

Cat. No. 2CU241

ic's
7S for $1.98

Marked 14 and/or with 18

ude gates,

BARREL KIT 72 '
LINEAR OP AMPS,
PIPS 7S for ‘

$1.98

Msy include 709,
703°s, 660 series. &
cludes marked and un.
marked, Cat. No. 92CU2418

T4al's,
58 in-

BARREL NIT #

3 Qr
1N414B/014

SWITCHING DIODES

100 for $1.98

You never saw thia before.

Imagine famous ewitching

dlodes at these pricea!
Cat. No. 92CU2418

BARREL KIT je ’o”BAIRIL KIT §8

‘4000’ RECTIFIERS

100 for $1.98

These ths famous micro
miniature rectifiers of the

0
volters. Cat. No. '2602'11

SCRS, TRIACS,
QUADRACS

40 for $1.9

All the (mou. plastic pow-
er tab type. Raw (factory
Stockl All the 10 amp types.
Gat. No. 92CU2419

BARREL KIT 27
VYOLUME CONTROL
BONANZA! ..

40 for
$1.98 B
Sm‘I dyal variety of

“etyles. big ones —
-mlll ones, $2CU3421

BARREL KIT f8
SUBMINIATURE
IF TRANSFORMERS

60 for $1.98

Amazing, includes 45B8kes,
osc. antenns, who knows?
From translaior radlo man.
ufacturers. Mo, 92CU2422

BARREL WIT

50 for
$1.98
28 to 40 pin

marked. internal
aumbers.

f10

ROMS-REGISTERS

devices,
factory

etoNo. 92CU2424

BARREL T 7113
POWER TAB
TRANSISTORS

40 for

$1.98
NPN, plastic T0220 type.
Assorted 2 umbers.

Cat. Ne. 92CU2423

BARREL )IT 712
POWER TAB

TRANSISTORS
40 for
$1.98

PNP. plastic

220 type
Assorted 2N numbers.
Cet No. 92CU2428

BARREL NIT £13
RESISTOR NETWORNKS

40 for

$1.98
By Corning Glass, In 14-
pis dip pal 92CU2427

BARREL KIT 71 4
PRECISION RESISTORS

200 for/
$1.98

Marked and unmarked Y.

V3, 2 walts.Ne. 92CU2429

BARREL NIT #15
MOSFET TRANSISTORS

60 for 51.98

casa type asst. values.

BARREL NIT g1 8
DISC CAPACITORS

oir 59

Marked and uamarked. Red

Cat. No. 92CU2430

BARREL XIT 220

BARREL NIT 128

BARREL KIT 717 BARREL KIT g18 BARREL KIT 719 BARREL NIT 523 BARREL KIT f24
LINCAR & 7400 DIPS | ZENER-RECTIFIER MIX | DIPPED MYLARS LONG LEAD DISCS “RTL” IC’S nu‘l:n VYOLTAGE 1!_!:::;&:5‘“5
RECTIFIERS

100 for -1 108 | 60 for 100 for 75 for ot

1 100 for $1. $1.98 $1.98 1.98 60 for 1 or

$1.98 Subminiature. DOT's. in- . . $1. $1.98 $1.98

d and_ uomarked. Cludes maxt. seners 8nd | p.q  capacitors made. | Factory distributor _stock .

ed and u gin | rectifiers. 1t's mized at the ARy Arlehs Imagine facto- [ “suction  anle” rime. | All In TO-8 cas Up to 12.000 volts, ¢ mila.
:';-l‘n z Setaaas | tactory, “we canvot 2ep8- | 1y 'dumping ‘em in barrels. | marked only. Long leads. | new. May inciude 908, "3 :
SialS "' rale.  Cet. Mo.92CU2432 | Cat. No. 92CU2897 Cat. Mo. 92CU2398 812. 913. etc. 92CU2601
BARREL KIT 728 BARREL KIT 727 BARREL KIT 728 BARREL KIT 2268 DARREL Ki BARREL KIT £33 BARREL KIT 132
PLASTIC PREFORMED DISCS CERAMIC CAPACITORS | yviTaAmMIN Q CAPS PREFORMED METALLIC TRANSISTORS
TRANSISTORS 100 for 200 for for RESISTORS RESISTORS m WITH A HOLE IN IT
100 for $1.98 1.98 1.98 100 for $1.98 |50 for $1.98

a or
$1.98 HI-Fi mie's shelf Inventors | Not only do the barreis | Every type of oll-imprex- | We ot barrels of Ve snd | Made mostly by Corning, | Cet. Ne. 92CU2610
but he dumped ‘em in bar- | contain dogbones, but fac- | puted caPa. some worth $2. | 3% watters for pc use. the finest resistor made. | Can't name factory but we

Type T0-92 (T0-18), all | rels. Preformed. for PC use. | {5y dumped. Erie Contra: | But the “ole barrel” sale | You'll et even amount m.-uy Va watters. 1% 10 | bouGht barrels of 25 watte
masulacturera, variety Of | Mised values to! iab. molded typea Gives you the bargain-of- | 100: ¥, 100 V2" waltera 5% 1ol « Barel of | ers'with mi€. hole in mid-
ZN 2. Cat. No. 4| Cat. No. Cat. No. lifetime, “at. Mo. values. Cat. No. 92CU2609 | dle. PNP'S and NPN'S.

TUBE SOCKET

BARREL KIT 734

5y

<NEON LAMPS

BARREL KIT 738

BARREL KIT 238
GERMANIUM DIODES

BARREL RIT 737
3 AMP “BULLETY"”

BARREL KIT y38
2 AMP RECTIFIERS

BARREL KIT 739
2N30oSS HOBBY

BARREL KXIT 240
PNP HIGH-POWER

. RECTIFIERS

10{);9" 4 40 for 200 for 3 fo: 5 for 'r;Asns'lS'rons TRANSISTORS
o308, | s1.08 o o $1.98 o

AN 10 demand! “Barcelr | Famous NE-2's. Al prime, | Famous  maker. - popular $1.98 $1.98

304 busreiet Ca 5oa 978 | bt {actory mide milions I 18 ARer iy e NS e Teh asiuds CVLIND.;:dm;:l:'-If"?oI:- (ol T g WU ] B W La

5 a and barrel’ed ‘em. Vour ad- | TESTERS buv ‘em from the | 27 UTOT, S0 [0 0d0 W to 1KV. Asial | 2N3085, We have 10 bar- “s00d ole barrel" priees.
Cat. No. 92CU2612 vantage 22CU2613 | factorica. 92CU2814 1KV, Cet No. 92CU281S Cat. No. 92CU2618 rela.  Cat. Mo. 92CU2617 | Cat. No. 92CU2618
BARREL KIT 743 BARREL KIT 342 BARREL lu'r Mn BARREL KIT 748 BARREL KIT 740 BARREL KIT 180 KIT 283
T0-e6 SCRS 100 ITT “GLASS 4000 |G.€. 3.8 W 743 MINI DIP QUABST QUAD SHONAL SN ON B aBEN opvo

30 for @ RECTIFIERS AMPLIFIERS “BONANZA* S0 for SICOES COUPLERS

$1.98 $1.98 EH or ] $1.98 200 for $1.98 | 30 for $1.98
IMAUINE! Theae popular | Just int 1N¢00O silicon b $1.9 i Lm 39 Includes many, many trpes Bt Iy s c0s o AT
TO-66 case (mini TO-3).'| rectifiera in ePosy, now in Hobby type, factory® fall. | Barrels ‘n barrels i "“‘“" ‘;:‘"0' hympe | of awitching. 33 ter may ood, or both.
acrs, made up as barrel kil | glass  encased st outs. wa Duuhnrd lhom ln This is & buyer'a market. | |2 S2% Pechawe. Y the | iypea, all  ax WE BOX-T xkNOW! We don't
Values to soo volts. 8ili- | pricea 50 10 1000v Iool barrela. Theae How many cap we get teat d““,':" n."' theae we Some may be seners. know the typea. 1500V iso-
€OR.  Cat. No. 92CU2619 | Cat. Mo. 92CU2620 knowns, .zcuz‘" ed. Cat. No. 92CU2626 on now.  92CU2627 Cut. No. 92CU2628 lation. Cat. Mo. 92CU2629

@

Poly Pake o3
minded bargsin

BARREL RIT §82 (¢

DISCS

500 for $1.98

P2CU2630

e conor
buaters.

o

BARREL KIT /83
JUMBO RESISTOR PAR
100-pc. $1.98
No. 92¢u2721 —=C—
Assorim metal filma. preci-
metal oxide
‘,,. wait to 7
cod
mllhrd “uﬂh $10.

BARREL KIT /84
9 DIGIT READOUTS

10 for )
$1.98 (&

Bargaln of a lifetime! All
we got was | barrel — the
-dordlxlt types. Multi-

. Cat. No. 92€U2722

BARREL RIT §5S
3 DIGIT READOUTS

15 for
$1.98

77
National cleaned Ill ware.
oune . now we have
barrels of NSN-33 type
readouts. Cat. No. 92¢U2723

BARREL KIT 758
POWERSI POWERSI!

100 for%

$1.98
distributor - cleaned

Large
bouse. Barrels of power
resistora 3 to T watta,

Cat. No. 92CU2724

BARREL KIT #37
MI-POWER RECTIFIERS

15 for

$1.98

80-Amp studs: 6, 12, 24
4BV. 100 % material.
tory rectlfier “line” u:ecu

Cat. No. 92CU272S

BARREL RIT 258
SLIDE SWITCHES

30 for g»

$1.98

All shapee. sizes, spat, dpdi,
mamen etc. Tremen.
doun ahop pak for 100°s of
switching projects,
Cat. No. 92CU2726

am. Cat. No.

BARREL KIT :S8
POWER TRANSISTORS

40 for . -

$1.98

18 watt Bendix B-5000

pollet transistors. npn. all
. purchased from a

Pnu.ur have millions of

22CU2727

BARREL WIT ¢82
MIXED IC'S

100 for
$1.98

All shmpes; 7400 Series,
R000, 9000, ROMS, RTL's,
DTL's, linears of ail kinds.
What & mixl Have fun —
Cat. No. 92¢U2730

BARREL KIT s80

DTL'S IC'S

75 for

$1.98
Thia ia Prime barrel mate:
rial, ho Lot TL'a$
930, 936, 946%. Your gain

ia our loss, They re marked
t00. Cat. No. 92CU2728

BARREL RIT 613
POLYSTYRENE CAP

100 for

$1.98
Fineat caps made. As & gam-
ble we ught 10 barrels

from factory, mined values:
all good. Cat. No. 92CU2T29

BARREL KIT ¢

6-DIGIT ARRA
— ! !—-—

Here's a bu[nnl This is u
National *‘dump"’ nfta.
tion Ia stopped here!

Cat. No, 92CU2732

BARREL KIT {65
MIXED READOLITS,

30 for
$1.98

Fltlnl’
numl|
Tha MAN: 1
el I ‘san
test — OK?

returna ——
as M A

h
You
.2CIIZ7 !l

BARREL KIT 267
2-WATT AMPLIFIERS

50 for
$1.98

Buy from the barrel ‘n save!

ul
illions. Cat. No. ’ZCUZ‘IJC

BARREL KIT

BARREL KIT £70

BARREL KIT 272

BARREL KIT 572

BARREL KIT ¢
TRANSISTOI
ELECTROS

DOUBLE BARR

EL TWIN PAKS
TR 1
100 for $1.98

80 400-MW.

60 1.watt

6, B. 10,12 to 15V,
Cat. No. 92CU2829

HOBBY C.

Production  line
bulars, but unma;
all kinde of slzes.
you test.Cat. No.

Barrels of mylars,

BARREL NIT s80

n;,‘//\

atopped.
oila, tu.
rked with
All good:
P2CU274S

BARREL KIT fs1
SUBMINI RESISTOR:

100 for
$1.98

PC. unnlhl lype color cod-

Yo t. Asat valuea.
c.me A T
Cat. No. 92CU2748

BARREL KIT #82
8000 SERIES ICS

&~

factory l-lloun
overruns, Who knowa?
Cat. No. $2CU2634

BARREL KIT /83 || BARREL KIT js 4

15 for $1.

LM-340T

VOLTAGE
REGULATORS

Factory rejected them tor
tength of leads, May include
6,6,8,12,18,18.24 volts.
Power tab. 9aCU263S

25 for
$1.98 man”

THE CLAW™, BY 15 mila.
LED hobby or esperimental
use. for understanding the
working of “‘mini" or ealeu.
Istor readouts, A segment
may be missing. 92CU2879

Circle 103 on reader service card

2 WATTERS GIANT ‘LIGHT PIPE’ " .| CAPACITOR SPECI TERMINALS,
100 for $1.98 = PE 100;1:5. RECEPTACLES TWIN PAK #1
$1.98 e $1 150 1.98 50 for $1.98 LED READOUT
Nobody seems to want ‘em! | Finished. with end Tetings. Emptied .mk -~ lntn or $1. It “bugs” us why the m. 20 for
So many .nvpllerl don't | Polished, all perfect. Mak. | barreln of mylare. { Maker of these dumped ln tories dump ‘em in barrel
B e aoe | ere oversiock. "10-MT, long, | mices. sigeds: - plaatles: | st tmrats Ve tem e 10 | e dont Rish to" separats $1.98
barrel. It's & 1i’l gold mine. "2 Klase fibers in bundle, | ceramics. diars, etC. Nify | & atripe & receptacies Whai | wide asat voltages & values 10 Man-3's,
All marked. 92¢UZ738 Jacket. Cat. No. #2CU2737 | shop supply.  92¢U2738 | a buy! Cet. No. 92cU2739 up to 300 mf. pacuz7er 10 Man-T7'a.
= r Cat. No.
BARREL KIT 778 BARREL KIT 776 BARREL KIT $77 BARREL KIT :n BARREL KIT {79 ™w
400MW ZENERS 1-WATT ZENERS “HROWN'* BODY “RED" BO DARLINGTON bl L)
100 for 100 for /” TRANSISTORS ﬂunsurons POWER TABS READOUTS
$1.98 $1.98 40 for $1.9 40 for $1.98 25 for 10 6-dig 1S
Factory out of blz! Amazing | Factory G-E D40 _series: bas hi- ) ! $1.98 5 9-dixit, sl.ss
offer: 6, 8, 10 to 16 Never-to voltage, lingtons, hi- | D-42 series, You test—go Grown body, pawer tab Hnbby typea, from calculs-
10, current, npn's. Factory line | into vour own blst High | prows beds. Bemar b L loreouts
Sikse. Doubls flie. discontinued. Power tabs. | current. hi-V, NPN factory stock. Why pay [] Cat. No. 92cu2834
Cat. No. 92CU2741 Cet No. 92cU2742 €1, Mo. 92CU2T43 more? Cat. No. 92CU2744

TWIN PAK 730

POWER RESISTORS
70 for __guuiD-
$1.98 =]

40 Oxide 2-warte.
30 Oxide 7-watte o

Cat No. 92¢U2838

Torma: add pnstuge Ra
Phone Orders: Wakefield,

Retail: 16-18 Del Carmine
(oft Water Street) C.0.D.

O 20c cATALOG on Fiber Optics, ‘ICs’, Semi's, Parts
MINIMUM ORDER — $4.00

POLY

P.0. BOX. 942R, LYNNFIELD,MASS. 01940

tad: net 0

Mus. (817) 245-3829
» Wakefield, Mass.

.\ MA\ BE PHONED

PAKS

961+ AHVNNVF

10
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RADIO-ELECTRONICS

-t
-h

LIVE IN THE WORLD
OF TOMORROW ... TODAY!

And our FREE 164 PAGE CATALOG i1s packed with
exciting and unusual values in electronic. hobby
and science items — plus 4.500 fincs for fun. study
or profit . . . for every member ot the tamily.

A BETTER LIFE
STARTS HERE

WORLD'S SMALLEST
CALCULATOR!

pack. 3% oz. dynamo features

floating decimal, constant key, lead zero depression, more!
Includes plug-in rechargeable Ni-Cad baftery pack. 2x3Vax
9/16” with plenty of room for most fingers. Another Edmund
first with advanced technology.

Stock No. 1945EH 4 .$19.95 Ppd.

SEE MUSIC IN —
PULSATING COLOR :

New 3-Channel Color Organ adds
to music listening pleasure, lets
you modulate 3 independent
strings of colored lamps with in-
tensity of your music to create an
audio” "'light show.” They flash,
vary in brightness related to ; ! .
music’'s rhythm, pitch, volume—pulsating lighting perfor-
mance to music! Fully assembled & priced half that of
others, the Edmund Sound To Light Control is a terrific value.
Plug in, turn on!

No.g42.309 EH (ASSEMBLED) $17.95 Ppd.
No. 42,336 EH (UNASSEMBLED) $13.95 Ppd.

AN ALPHA MONITOR FOR $34.95?

Yes, because you built it! Use your
ability to tune in your brainwaves,
an awd to relaxation, concentration.
Kit incls. everything you need (ex-
cept 9v trans. batt.) to own a portable
self-cont. BIOFEEDBACK unit for a
pittance: steth. earphones, electrode
headband, solid-state circuitry; 5 microvolf sensitivity, more!
Compl. assembly instructions & op. manual. With basic
electronics knowiedge, you can do it!

No. 61,069 EH (KIT) = . .$34.95 Ppd.
No. 71,809 EH (FULLY ASSEMBLED) .$55.00 Ppd.

FLYWHEEL GENERATED
FLASHLIGHT

Never needs batteries! Lights the
way free by using flywheel energy.
Each time you squeeze handle the
alternator generator spins, fly-
wheel disengages from the clutch,
and your flashlight lights for
about 2 seconds. By continuous 1

squeezing (generating a soft hum), the light stays bright.
Energy-saving 6-oz. flashlight pays for itself many tirnes
over. And demonstrates flywheel generator principle. Never
buy flashlight batteries again!

No. 61,086 EH (2x5% ") $14.95 Ppd.

MAIL COUPON FOR
GIANT FREE
CATALOG!

164 PAGES » MORE THAN I

| 1Y

-

Completely new 1976 edition. New items, categories, [J Charge my BankAmericard *

illustrations. Dozens of electrical and electromagnetic

parts, accessories. Enormous selection of Astro- 1 3 Charge my Master Charge ©

nomical Telescopes. Unique lighting and ecological l

-items. Microscopes, Binocuiars, Magnifiers, Magnets, Interbank No.
Lenses, Prisms. Hard-to-get surplus bargains. Ingen- | My Card No. Is

I ED/MUND FACTDRY STDRE

EDMUND SCIENTIFIC CO.

WHEN YOU COME T0 PHILARELPHIA BE SURE T0 SEE TN
REE BICENTENNIAL LIGHT SHOW &3

P
3

He-Ne LASERS . . . $115.00 up!

Top quality lasers feature TEMoo
mode, internal mirror plasma tubes
w/10,000 hr. life, self-starting cold
aluminum cathodes, low noise &
ripple, guaranteed output power
stapility and more for demanding
lab work. 18-mo. mfr. wty. 115v AC

(A) 0.5mW ...0.88 Beam Dia.,"1 mRad Diverg.

=79,070 EH (2.6x8.5x14.8") ... ...$115.00 Ppd.
{(B)1.0mW ... (as above) #79,073 EH .. i, $150.00 Ppd.
(C)4.0mw ... 0.8 Beam Dia., 1.1 mRad Diverg.

279,079 EH (3.9x5.5x15.6") ... $485.00 Ppd.

SUPER POWER

FOR ANY AM RADIO
Small but mighty! 8-digit. 4-func- g o .
tion electronic calculator does New antenna assist tu'r1ns a tl:n(),'
everything big ones do—even has transistor into a tiger, has pulle
automatit:g % ke for onl in stations 1000* miles away! Just
$19.95 Takeoit ay'ly;vﬁe're Fits ix set bedside) ratz,u.;' (not wuress,lclltp/s\,

T pe i i rounding) and fine-tune Select-A-

T s e " %enna's dial to same frequency—

“gangbusters*! Great for clearing
weak signals in radio depressed areas, off-coast islands,
crowded frequency stations. Solid state—uses no electricity,
batts., tubes.

Stock No. 72,095 EH . ol .$15.95 Ppd.
Ultra Select-A-Tenna No. 72,147 EH
95 Ppd

0 ¢¥ 8% o 0 s e e’ s e

“SEE” & HEAR
YOUR HEARTBEAT!

Compact bioelectrical cardiac
monitor lets you’'see’ and ""hear”
your heartbeat electronically.
Completely safe, it detects con-
traction of the heart muscie and
amplifies the signal, triggering a
flashing light and beeping read-
out. Easy to use, ideal for science projects, animals’ heart
analysis, other biofeedback studies. Great party fun—show
how heartbeat fluctuates with emotions (love, fear, etc.).
incis 2 9v batis, lab experiment manual, instrs.

No. 72,102 EH (5x2x4") $59.95 Ppd.

PLUG IN
‘ 200,000 CANDLEPOWER!

Powerful 12v emergency light pro-
jects big straight beam visible for
2 miles. Plugs into car's cigarette
lighter; oniy 31 Ibs. Great for
motorists, outdoorsmen, emer-
gency Crews, security men, camp-
ers. Super bright 200,000 candle-
power G.E. aircraft landing light in a rugged weatherproof
steel housing with baked enamel finish, stee! lens grate,
polished chrome-plated reflector, on /off switch. 15 ft. ex-
tension cord; 614 dia. x 1114”. Keep it handy!
Stock No. 72,093 EH .$22.95 Ppd.

® ® 090000000000 0000
KNOW YOUR ALPHA FROM THETA!

For greater relaxation, concentration,
listen to your Alpha-Theta brain-
waves. Ultra-sensitive electrode head-
band slips on/off in seconds—elimi-
nates need for messy creams, etc.
Atch'd to amplifier, filters brain-
waves, signals beep for ea. Alpha
or Theta wave passed. Monitoring
button simulates Alpha sound; audio & visual (L.E.D.) feedback.
Reliable, easy-to use unit—comparable to costlier models. Com-
pletely safe. Comprehensive instruction booklet.

No. 1635 EH (8x3x4”; 24 0z.) .. .$149.50 Ppd.
LOW COST “STARTER” UNIT
No. 71,809 EH $ 55.00 Ppd.

DELUXE “ON" TIME MONITOR MEASURES & RECORDS %
$299.95

No. 1652 EH . d.

COMPLETE AND MAIL WITH CHECK, M. 0. OR CHARGE NO.

300 Edscorp Building, Barrington, N.J. 68007
How Many Stock No. Description Prics Each Total

[ PLEASE SEND GIANT

4500 2WSUNs 1 FREE CATALOG “EH”

Add Handling Chg.:-$1.00, Orders Under $5.00 50¢, Orders Over $5.00
- I y
1 enclose [Jcheck [Jmoney order for TOTAL $

ious sclentific tools. 1000's of compontents. (]
EOMUND SCIENTIFIC CO. ] ][ l ] [ ’[ ] I l I I Signature
300 Edscorp Building, Barrington, N.). 08007 [ E —
Please rush Free Glant Catalog “EN'’’. i Card ExpirationDate__ . Name
Name 30-DAY MONEY-BACK GUARANTEE.
i - | —§ You :\usﬁ be ;at;zﬁaﬂ or' ret;:rﬂ Address. -
I any purchase i ays for ful i
city State Zip B refuna. +$15.00 minimum 1Y’ e W
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GTE Sylvania, Electronic Components Group, 100 First Avenue, Waltham, MA. 02154

The death of
a solid-state device
needn’t complicate
your life.

Repair over 126

domestic and imported
brands with

Sylvania modules and IC’s.

You take a look at the job and the brand
name’s Bigston or Kobekiito or Teaberry or
Pace.

No problem!

Sylvania replacement modules and IC’s
fit these brands like a glove. They also fit over
122 other brands, including RCA, Panasonic,
Sony—and, of course, Sylvania.

For the vast majority of domestic and
imported electronic equipment, all you
need is a basic stock of Sylvania ECG™ Semi-
conductors. And our new Replacement Guide
to show you which ones go where.

For a copy, see your Sylvania distributor.

We're helping you make it.

(5113 SYWANIA



A question for the professional TV Service Technician

What is the signal NOW?

After all the amplifying, levelling, compensating and distributing . . .
is it what it is supposed to be?

You are a professional TV Service Technician . . . and see this “wire
coming out of the wall” all the time. Maybe you assume that the signal
is O.K. ... but do you know?

Now you can put an end to your guessing about the signal level.

Here is a field strength meter designed exclusively for you . . . at the right

price!

MEZZER.

e Simple to operate, minimum of operating
adjustments.

® Principle of operation similar to output
meter and attenuator system of expensive
signal generators.

¢ Standard signal level for proper color re-
ception (ImV to 4mV — 0dBmV to + 12
dBmV) clearly indicated for instant identi-
fication.

® Measures signals from 300uV to 30,000uV.

e Uses ordinary 9v transistor batteries, low
current consumption ensures low cost per
measurement.

e |C amplifier and meter driver circuits.
® Electronic voltage regulation.

L]
® Quasi-peak detector.

® LED IC battery status system, shows when
batteries are below operating voltage.

® Sturdy, high impact ABS plastic case for
field use.

® Made in USA.

Model TVS

service dealer net $69.95

ME22eR

= TV SERVICH MELD STEMOTM metin

Castle products — advanced technology — modern
styling — and they work!

See your stocking distributor . . . or write for more
details and complete specifications.

CASTLE ELECTRONICS’ INC 5715 N. Weit:‘rrls,?\;e;.}fericeao%o, Il 60645
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