$1.00 @ NOW 1977

NIGS
Forest Belt tells...

What You Need To Know
About CB TEST GEAR

Radio-tlectro

TRE MAGAZINE FOR NEW IDEAS IN ELECTR

nodll ILE Z=80 BIORHYTHM GLOGK
‘STARTINGAMUI.TI PART BUILD FOR LESS THAN $30
£ COMPUTER CORNER THAT TELLS ——— ,
£ YOU EVERYTHING YOU EVER WANTED | \:@jj I
1 T0 KNOW ABOUT THE Z-80 | \:\TL L
GHOSTIRREEMY, \ il
i CIRCULAR POLARIZATION SOLVES | |-\ Ll

" THIS COMMON PROBLEM e

NCARIGUOCK
ADD DIGITAL TIME
~ TOYOUR CAR
PLUS: |
* HOBBY CORNER Il s
* JACK DARR’S SERVICE CLINIC - —p
 BUILD REMOTE RINGER FOR YOUR TELEPHONE

% HI-FI-HOW IHF SENSITIVITY IS MEASURED


www.americanradiohistory.com

. Mallory solde-less terminas are available
From H‘lSters to now — packaged to suit your n2eds. These
boxes to bags. crimp-type terminals and connectors fit
virtually all popular appl cazions and come in
a comrplete range of sizes from 26 through

4/0 AWG.

MallOI‘y’S gOt the Buy the winning team for cocnwenience and
Winnil‘g team reliability. See yoaur Melloy Distributor. Or

contact Mallory Distribator Prcducts Com-

for your Soldel‘less pany, a division of P. R. Mallory & Co. Inc.,

Box 1284, Indianapolis, Ind ana 46206.

terminal HCEdS. (317) 856-3731.

. T

——

MALORY

so.
50 Pes a e VC insuleted
12-10 AW

inal
But Connecior Termind

MALLORY

Capacitors - Controls « “astening Devic2s « Resistors « Security Products - Sem conductors+ Sc derless “erminals + Sonalert® Signals - Switches
CIFCLE 33 ON FRZE INFORMATION CARD


www.americanradiohistory.com

Pocket CB

New integrated circuit technology and
a major electronic breakthrough brings you
the world's smallest citizens band transceiver.

Scientists have produced a personal com
munications system so small that it can easily
fit in your pocket. It's called the PocketCom
and it replaces larger units that cost con
siderably more.

MANY PERSONAL USES

An executive can now talk with anybody in
his office, his factory or job site. The house-
wife can find her children at a busy shopping
center. The motorist can signal for help in an
emergency. The salesman, the construction
foreman, the traveler, the sportsman, the
hobbyist—everybody can use the PocketCom.

LONG RANGE COMMUNICATIONS

The PocketCom'’s range is limited only by
its 100 milliwatt power and the number of
metal objects between units or from a few
blocks in the city to several miles on a lake.
Its receiver is so sensitive, that signals several
miles away can be picked up from stronger
citizens band base or mobile stations.

VERY SIMPLE OPERATION

To use the PocketCom simply turn it on,
extend the antenna, press a button to trans-
mit, and release it to listen. And no FCC
license is required to operate it. The Pocket-
Com has two Channels—channel 14 and an
optional second channel. To use the second
channe!, plug in one of the 22 other citizens
band crystals and slide the channel selector to
the second position. Crystals for the second
channel cost $7.95 and can only be ordered
after receipt of your unit.

The PocketCom components are equivalent to
112 transistors whereas most comparable
units contain only twelve.

A MAJOR BREAKTHROUGH

The PocketCom’s small size results from a
breakthrough in the solid state device that
made the pocket calculator a reality. Scien-
tists took 112 transistors, integrated them on
a micro silicon wafer and produced the
world’s first transceiver linear integrated cir-
cuit. This major breakthrough not only re-
duced the size of radio components but im-
proved their dependability and performance.

BEEP-TONE PAGING SYSTEM

You can page another PocketCom user,
within close range, by simply pressing the
PocketCom’s call button which produces a
beep tone on the other unit if it has been left
in the standby mode. In the standby mode
the unit is silent and can be kept on for weeks
without draining the batteries.

SUPERIOR FEATURES

Just check the advanced PocketCom
features now possible through this new circuit
breakthrough: 1} Incoming signals are amp-
lified several million times compared to only
100,000 times on comparable conventional
systems. 2) Even with a 60 decibel difference
in signal strength, the unit’s automatic gain
control will bring up each incoming signal to
a maximum uniform level. 3) A high squelch
sensitivity (0.7 microvolts) permits noiseless
operation without squelching weak signals.

EXTRA LONG BATTERY LIFE

The PocketCom has a light-emitting diode

low-battery indicator that tells you when

your ‘N’ cell batteries require replacement.

The integrated circuit requires such low

power that the two batteries, with average
use, will last weeks without running down.

~ MOTORISTS
e ik

=
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HIKERS FOREMEN
The PocketCom can be used as a pager, an
intercom, a telephone or even a security
device.

~ SHOPPERS

MULTIPLEX INTERCOM

Many businesses can use the PocketCom as
a multiplex intercom. Each employee carries a
unit tuned to a different channel. A citizens
band base station with 23 channels is used to
page each PocketCom. The results: an inex-
pensive and flexible multiplex intercom
system for large construction sites, factories,
offices, or farms.

NATIONAL SERVICE

The PocketCom is manufactured exclusive-
ly for JS&A and is the unit currently used on
the hit TV show, Charlie's Angels. JS&A is
America’s largest supplier of space-age prod-
ucts—further assurance that your modest in-
vestment is well protected. The PocketCom
should give you years of trouble-free service,
however, should service ever be required,
simply slip your 5 ounce PocketCom into its
handy mailer and send it to our prompt na-
tional service-by-mail center.

wWWW. americanradiohistorv.com

The PocketCom measures approxunaely %"
x 1% x 8% and easily fits into va.r shirt
pocket. The unit can be used as & jersonal
communications link for business cr p. 2asure.

GIVE IT A REAL WORKGU

Remember the first time you savs @ pocket
calculator? It probably seemed unieii2veable.
The PocketCom may also seem uribe! aveable
so we give you the opportunity to pe sonally
examine one without obligation. Crear only
two units on a trial basis. Then rexlly test
them. Test the range, the sensilivty, the
convenience. Test them under your everyday
conditions and compare the Pock=tC.om with
larger units.

After you are absolutely convinced that the
PocketCom is indeed that advanced product
breakthrough, order your addition | units,
crystals or accessories on a priority basis as
one of our established customers. I¥, | owever,
the PocketCom does not suit your [irticular
requirements perfectly, then return your units
within ten days after receipt for a prc npt and
courteous refund. You cannot lo&. Here
is your opportunity to test anm :dvanced
space-age product at absolutely na risc.

A COMPLETE PACKAGE

Each PocketCom comes compl te with
mercury batteries, high performance Channel
14 crystals for one channel, complet - instruc-
tions, and a 90 day parts and labar v:arranty.
To order by mail, simply mail ycur : heck for

= $19.95 per unit (or $39.95 far two) plus

$2.50 per order for postage, insurnce and
handling to the address shown beiew (lllinois
residents add 5% sales tax). But don™™ delay.

Personal communications is the uJture of
communications. Join the revoldaticn. Order
your PocketComs at no obligation tc lay.

NEW LOW PRIGE!

Credit Card Buyers Call Toll-F 2e
192
unit
*Sold originally for $40 per unit

NATICONAL
o SALES
oW GROUP

One JS&A Plaz
(312) £6° 9000
800 .23-6400

(312 <98-6900
©JS&p Circ up, Inc., 1977

Dept. RE
Northbrook, 111. 60062
CALL TOLL-FREE....
In linois call
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GTE Sylvania. Electronic Components Group. 100 First Ave.. Waltham, MA. 02154,

We've got
the longest running featureonTV,

Our Color Bright 85" picture tube warranty is the The Color Bright 85 picture tube offers economy
longest in the industry. We can offer it because with the high quality standards you expect from
we're confident that a Color Bright 85 picture tube  Sylvania. Couple that with the new 5-year warranty*
will probably last longer than five years. and you'll find the Color Bright 85 is an easy sale.

The warranty is a great selling tool that builds Ard it can be better for you in the long run.
customer confidence in your quality work. Plus, it
lets you form a long-term customer relationship A
with each picture tube you replace. @ SyLVAN '

“Limited warranty, naturally. It does not cover labor for replacing a tube

www.americanradiohistorv.com
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THE MAGAZINE FOR NEW IDEAS IN ELECTRONICS

Electronics publishers since 1908

NOVEMBER 1977 Vol. 48 I

WHAT YOU NEED TO KNOW ABOUT CB TEST GEAR.
by Forest Belt

50 Power Supplies

51 RF Generators

53 Frequency Counters

55 Digital Multimeters
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58 Dummy Loads & RF Wattmeters
59 Test Systems

Digital Biorhythm Clock
Three pairs of digits—2 green, 2 red, 2 yellow tell you your status
at a glance. And it costs less than $30 to build. by Fred Blechman

Remote Telephone Ringer
Plug it in anywhere in your house. It rings when your phone does.
by R.K. Atwood

ON THE COVER

Biorhythm clock keeps you up
to date on good versus :ad
days. Three-color digital read-
out tells at a glance where ‘;ou
are in your Physical, Intellec ual
and Sensitivity cycles. For full
details on how to build your iwn
turn to page 33.

62

67

IHF Sensitivity
Understanding the new standard. by Len Feldman

R-E Lab Tests Sherwood Micro CPU100
Here's an FM tuner that earns a '*Superb’’. by Len Feldman

R-E Lab Tests Spectro Acoustics 1018
Preamp Equalizer rated ""Very Good". by Len Feldman

Lal

78

Looking Ahead
Preview tomorrow, today. by David Lachenbruch

Digital Car Clocks
Part ll: Model-by-model coverage of the entire digital car clock
market. by Fred Blechman

Computer Corner
Inside the Z80 with a look at how it differs from the 8080.
by William Barden, Jr.

State Of Solid State
A number-oriented microprocessor plus NMOS and bipolar
monochips. by Karl Savon

Hobby Corner
Breadboards for the experimenter & hobbyist.
by Earl R. “Doc” Savage K4SDS

74

76

All About Circular Polarization

An old technique now applicable to TV broadcast and reception
promises vastly improved reception for many viewers.

by Robert F. Scott

Jack Darr’s Service Clinic
The absent-minded battery. by Jack Darr

Service Questions
R-E's Service Editor solves technician problems.

N

Ungar 5001 Versa Torch
Tiger Cub Breakerless Ignition

Leader LBO-515 Delayed-Sweep Dual-Trace Scope

108
12
15
98

As a service to readers, Radio-El

Advertising Index 8
Advertising Sales Offices 94
Letters 84
Market Center 93

New & Timely
New Literature
New Products
Next Month
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plans or information relating to newsworthy products, techniques and scientific and t
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RIGHT-HAND POLARIZED TV signal i bring
better TV reception in US. For the wh: +a story
turn to page 38 now.

8 BITS OF

| REGISTER
8 BITS FRIE
INTERRUPTI NI
DEVICE
1514131211109 8,76 5 43 ° 0

AT

16 BITSSPECIFY

TION ANYWHE RE
IN MEMORY
INTERRUPT PAGE MONITOR is on= 1spect of
the Z-80 microprocessor. For more d= 3 on the
Z-80 see Computer Corner on page 78
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loocking ahead

VTR price break: Even before the start of multi-brand
mass marketing of home videocassette recorders, pricing
attrition has begun. From the time of the introduction of
Sony’s Betamax until this fall, most standard home VTR’s
had been list-priced at around $1,300. The only exception
had been Quasar’s Great Time Machine, a non-
compatible but completely acceptable economy unit with
a list price of $995. The Sony Betamax has been
discounted as low as $995, the Quasar occasionally at
$895.

The big price break came with the introduction of the
first of the VHS-format units to provide four-hour playing
time per cassette—RCA’s SelectaVision videocassette
recorder. This model is a deluxe unit in every way, and
includes a built-in LED timer as well as the standard built-
in tuners, etc. RCA astounded some of its competitors
when it announced a suggested list price of $1,000. In the
couple of weeks preceding RCA'’s introduction, Zenith had
introduced its own Sony-built Beta-format model with two
hours’ recording time per cassette, and Toshiba showed
its similar unit—both listing at $1,300, including timer.

RCA'’s price level was expected to lead to a general
repricing by competitive brands. Indirectly, the result is
certain to be a far higher level of sales and quicker
growth in popularity of the home videocassette recorder.
RCA said it expected to have 5,000 dealers handling its
VTR by late October. The cassettes are priced at $17.95
for a two-hour unit, $24.95 for four hours. (The same
cassettes are available at $15.95 and $19.95 under the
JVC brand label—they’re iabeled one-hour and two-
hour—but in the RCA unit they can be recorded at half
speed, doubling their capacity.)

More home cameras: Two new home TV color cameras
have been introduced as videocassette recorder
accessories, both priced relatively high for consumer
products but quite low compared with any other color
cameras. in September we reported on JVC’s $1,500
camera (we erroneously described it as a one-tube
camera; it has two %-inch vidicon tubes). Now Toshiba
has introduced a low-light camera capable of taking
pictures in standard room lighting as low as five foot-
candles. It uses a single one-inch vidicon pickup with
stripe filter, has an optical viewfinder and weighs just
about the same as the JVC'’s six pounds. It's priced at
$1,700. Another version of this Toshiba camera is being
offered under its own brandname by GBC Closed-Circuit
of New York for $1,600.

When it comes to home color cameras, that’s about
it—but every brand is offering home black-and-white
cameras, generally in the $300-$400 price range. In the
RCA, Quasar and some other units, the camera hooks up
to the remote pause-control connection, so the VTR may
be turned on and off from the camera. All VTR cameras
contain their own built-in microphones for simultaneous
sound recording.

And the videodisc: As RCA increasingly concentrates
on home video recording, it very obviously feels far less
urgency to get its home videodisc system to market. Top

company officials, in fact, concede that the expected
declining price trend in videocassette recorders probably
will dictate that the videodisc player be a relatively low-
cost product and that the increasing playing time in VTR’s
means that the disc must be an ultra-LP record. As a
result, RCA has discontinued pre-production development
of its SelectaVision videodisc and has sharply reoriented
the product. As a matter of fact, it has virtually developed
a completely new version of its capacitance videodisc
system.

RCA’s new system uses a disc which will play for two
hours—one hour per side—and therefore a single record
can contain a complete motion picture. A major change is
in the method of manufacturing the disc, which now is
made of an uncoated plastic material, eliminating the
expensive and exacting production step of coating the
disc with a metallic material. RCA claims this new
technique makes production of the videodisc as simple a
process as pressing an audio record. Masters for the new
RCA disc are cut mechanically, instead of the former
electron-beam recording process, again substituting a
simple process for a difficult one. The disc is no longer
placed on the turntable manually, but fed into a slot in the
player in its own rigid plastic jacket or “‘caddy.”

| viewed a demonstration of RCA’s new videodisc
format and found excellent picture quality, natural colors
and virtually no picture dropouts. RCA says it will
continue to develop this lower-cost system and will build
about 100 players and press developmental discs. But at
the present time, it has no plans to go into production. On
the other hand, North American Philips and MCA seem to
be undiminished in their enthusiasm for the optical disc
system. At press time, ‘“‘test marketing”’ in one or two
areas, probably at a price of $500 per player, was still
planned for the end of 1977. Philips’ subsidiary Magnavox
will produce and market the players in what is expected
to be a relatively smali-scale test. MCA Disco-Vision will
make and market the discs. In the meantime, Magnavox
will also sell a home VTR manufactured by Matsushita
Electric, which will be compatibie with the RCA unit.

Stereo TV sound: Those who are dissatisfied with TV
sound quality (and doesn’t this include almost
everybody?) are now getting their licks in with the Federal
Communications Commission (FCC). The Commission has
reopened a long-dormant issue: Should TV have
stereophonic sound? In an inquiry, it's asking whether the
public, broadcasters or manufacturers have any interest
in the subject. The FCC last looked into the issue in 1964
at the request of two television set manufacturers, but
dropped the subject in 1967 on the basis of lack of
interest. One of the prime proponents of TV stereo at this
time is the Public Broadcasting System, which would like
far better sound for the musical programs it carries. Two
companion inquiries being conducted by the FCC look
toward AM stereo (adoption likely) and discrete
quadriphonic FM (near-future adoption prospects nil).

DAVID LACHENBRUCH
CONTRIBUTING EDITOR
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Super Case || No. 70380

Meet the Super Family!

Our original Super Case was such a success that you asked
for more. So herg they are!

Super Case II includes 45 professional problem-solving
tools from screwdrivers and nutdrivers to hex keys, testers,
wire cutters, wrenches and pliers . . . plus a super-handy
solderless connecior kit complete with crimping tool.
Super Zip is a compact zipper case assortment of 35 of our
most popular tools and components. All professional qual-
ity. And all with a full lifetime warranty.

For a full color brochure on all three SUPER/CASES, just

write:

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

Super Zip No. 703£)

Introductory Feature with
Super Case |l

LI
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new & timely

Bell Labs liquid-junction solar cells

Since 1954, when Bell Laboratories an-
nounced the first solar cell, many studies
and experiments have been made in the
field of semiconductor/liquid solar devices
both in the U.S. and abroad.

Now, Bell has taken the process one step
forward by devising a liquid-junction poly-
crystalline solar cell that promises to be
more efficient and, Bell technicians stress,
more economical to operate than its broth-
er, the single-crystal cell. Using polycrystal-
line material reduces the cost of making a
cell since liquids conform easily to solids
and junctions are easier to make than with
all-solid devices.

LIGHT STRIKING BELL LABS SOLAR CELL
causes it to produce electricity. Liquid/solid
cell is immersed in chemical solution, which
may proiong cell life up to three to four years.

The operating principle behind a solar
cell is that electricity is formed by light
striking the junction of two materials. The
Bell device contains two electrodes im-
mersed in a chemical solution; one elec-
trode is made of a semiconducting mate-
rial, the other of carbon or other metal.
When the light strikes the semiconductor,
the current starts flowing from one elec-
trode to another via the liquid—just like in
a wet-cell battery. Since the chemicals in
the water are not affected by this process,
it is projected that the cell could last three
or four years.

PCM sound-channel system for
telephone and data transmission

Time-division multiplex (TDM) telephone
and data transmission systems are now
being used in some national communica-
tions networks. In view of this, Siemens has
developed a PCM sound-channel system
that offers up to five channels with a 15-kHz
bandwidth, or up to 10 channels with a 7-
kHz bandwidth in a 2,048,000-bit-per-
second channel. Sound programs, tele-
phone calls and data can also be combined
for transmission.

Mono and stereo signals can be trans-

mitted by sound channels that have a 15-
kHz bandwidth; these programs can aiso
be sent to and from stations and to VHF
transmitters; TV sound can also be trans-
mitted. A 7-kHz bandwidth can be used for
outside broadcasts and to transmit radio
programs to shortwave, mediumwave and
longwave transmitters.

The PCM system encodes signals that
are then combined into a digital signal with
a 2,048,000-bit-per-second rate. This sig-
nal is then sent via the standard 2,048,000-
bit-per-second interface to line equipment
similar to that used in the PCM30 basic
telephone system and the PCM30D data
transmission system. This interface allows
entry into a higher PCM level and into a
PSK radio-relay system. If sound programs
are transmitted together with telephone
calls via a 2,048,000-bit-per-second chan-
nel, six voice channels can be substituted
for a 15-kHz bandwidth and three voice
channels for a 7-kHz bandwidth sound
channel.

Weather satellite tracks Pacific
weather patterns

This past July, a new weather satellite,
developed by Hughes Aircraft for the Japa-
nese government, was launched by NASA.
The GMS (Geostationary Meteorological
Satellite) will keep track of typhoons, hurri-
canes and other dangerous weather pat-
terns prevalent over a large area of the
western Pacific.

The heart of the GMS is the VISSR ( Vis-
ible and Mhfrared Spin-Scan Radiometer),
which produces visible-light pictures by
day and infrared images by night every 30

3 L T
THE MAIN SCIENTIFIC INSTRUMENT on the
GMS (Geostationary Meteorological Satellite)
is the VISSR, or VWisible and hfrared Spin-Scan
Radiometer. Shown here is the VISSR scan
mirror.

minutes, 24 hours a day. The satellite also
contains a Space Environment Monitor to
measure high-velocity ionized gas particles.

The GMS joins two earlier U.S. environ-
mental satellites launched in 1974 and
1975, as a part of an eventual World
Weather Watch program to become fully
operational this year. The U.S., Japan, the
European Space Agency, the Soviet Union,
the U.N., the Worid Meteorological Organi-
zation, the international Councili of Scien-
tific Unions, aerospace industries and al-
most 145 countries will participate.

Semiconductor doping technique
speeds manufacture 1,000 times

A new approach to doping semiconduc-
tors, thermomigration, reduces the time
required to fabricate a semiconductor by
as much as a thousandfold, while working
at lower temperatures and securing better
yields than older techniques.

THE INVENTORS AND SOME WAFERS treated

by the new th d-times-faster technology.
At left is8 Dr. Cline, at right Dr. Anthony.

In manufacturing a semiconductor de-
vice, the silicon crystal is sliced into thin
wafers. These are exposed to precise
amounts of a dopant impurity at high tem-
peratures. The time required may be nearly
a week.

In the new process, invented by Drs.
Thomas R. Anthony and Harvey E. Cline of
the General Electric Research Center at
Schenectady, NY, only one side of the
wafer is heated. The opposite side is
cooled. The temperature difference forces
the dopant—in the form of a liquid—to
migrate through the wafer, from the cool to
the hot side. The time required is measured
in minutes.

continued on page 12
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LCD Watch Breakthrou

At last, a constant readout (no buttons to push) precision quartz
electronic watch with a built-in 24 hour alarm system.
A quiet revolution has been taking place in the electronic watch industry during the last few years. Push-buttor
LED’s are being replaced with continuous-display LCD watches; 4-digit displays are being replaced by 6-dig1
readouts. This year there will be many such LCD watches available.
However, Winthrop-Rogers prides itself on offering not only the most technologically-perfect products availab

but also on introducing the most technologically-advanced products on the electronic market before _they arz
readily available. Therefore, we are pleased to announce the most remarkable achievement in electronic watct

technology to-date.

By combining the quartz-accuracy precision of the LCD watch with miniaturized alarm technology, we proudl,
introduce the first CONTINUOUS DISPLAY ALARM WATCH. A watch that may not be available from other
sources for years can now be yours at a price hundreds of dollars less than you would imagine.

And now consider the incredible conven-
ience of a portable alarm clock handsomely
adorning your wrist at all times ! ! !

* Never again missing an appointment be-
cause you lost track of time.

® Never again missing a plane or a train
because you didn’t relize how late it had
hecome.

* Never again forgetting to make that all-
important phone call.

® Never having to worry about forgetting
to take important medication on time.

o Never worrying about waking up from
that catnap, or at a hotel if your wake-up
call isn’t on time.

* Always being aware of when you should
be coming or going or doing all that your
hectic schedule demands — without de-
voting your valuable time to trying to
remember it all.

T55A

THE ALARM

The MICRO-ALARM has a 24 hour Alarm System,
allowing you to set your watch to signal at any
minute of the day or night (1,440 settings per day
are possiblel. Once set, you need not be concerned
about your next appointment or train, plane or
phone call. The MICRO-ALARM will remember for
you and remind you when you need to be reminded.

SNOOZE/REMIND CONTROL

For your convenience the MICRO-ALARM wil!
give one short beep prior to its full alarm cycle,
allowing you to turn it off without disturbing
others. If not deactivated after the first short
beep, the alarm will then beep for 15 continuous
seconds. Push the deactivate button twice and the
alarm is off. However, should you want a further
reminder, then push the deactivate button only
once and the alarm will go through its cycle again
in exactly 5 minutes, allowing you to continue
your current activity whether it be a snooze or
phone call without fear of forgetting your next
commitment

SET TO RING
AT 7:55 A.M.

Order now for the holidays! |

12:34 AND 56

SECONDS IE:HL’SE
6-DIGIT LCD DISPLAY

The MICRO-ALARM has a 6-digit readout showing
hours, minutes and seconds at a glance. Since the read-

ELEGANT MESH BRACELET

Each MICRO-ALARM comes with a 1 yea [ nited
warranty. You may order in your choice o jold-
tone or silvertone case. Each for only $6%.9 3 plus
$1.99 for shipping and handling. Eact M ZRO-
ALARM comes with a matching, elegant thin
mesh bracelet, more handsome and mu nore
practical than those “pull over-snap” type bra 2lets.
This band adjusts comfortably and easily inat-
ing cumbersome link adjustments.

out is by Liquid Crystal Display (LCD) and not by
Light Emitting Diode (LED), no button has to be
pushed, the time is continuously displayed! A built
in night-light functions at the push of a button for
reading in darkness.
AUGUST 15th )
FRIDAY B. ’5 FR

CALENDAR DISPLAY

Just one push of the control button converts the dis-
play into a 3-function calendar; displaying the month,
date of the month, and day of the week. The remark
able memory builtinto the module knows each month
and the number of days in that month and resets
automatically on the first day of the new month.

QUARTZ ACCURACY

The MICRO-ALARM is extraordinarily accurate. Its
module 1s manufactured by Hughes Aircraft Company,
one of the world’s foremost manufacturers of micro-
electronics, and is guaranteed accurate to within 3
minutes a year {averaging less than 15 seconds per
month). Ycu can depend on the accuracy year after
year. There are no moving parts, so there is nothing
to wear out or even require servicing. The result of
this accuracy is that you can set your watch to the
second.

15 DAY TRIAL
Wear the MICRO-ALARM for 15 days tc ass e
yourself that this is no ordinary watch. at
the end of that time you are dissatisfied fer ‘my
reason you may return it for a prompt "ef.d,
no questions asked.

THINK ABOUT IT!
Even if you have na cansistant need for a watch with a
built-in electronic alarm, the MICRO-ALARM is a valu-
able investment for its watch features alone:
1. It is the most up-to-date fully-functioning electronic
watch available today.
2. It is accurate to +/- 15 seconds per month, and never
has to be wound — put it on, and the time and date are
correct even if it has been in a drawer far a month!
3. Its elegant styling will compliment any attire — and
elicit compliments from your assaciates and friends.
4. At this price you can not find a better buy.
5. One day you will have a critical need to be reminded of
a vital appointment — and then, having used the alarm
function once, you will never again return to any other
reminder system.
6. Why buy an ordinary watch when you can own a
MICRO-ALARM?

CIRCLE 37 ON FREE INFORMATION CARD
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To order by credit card please phone
our 24-hour toll-free number:

800-325-6400 ask for Oper. 36
800-342-6600 ask for Oper® 36
or maii the attached coupon with you;
payment and the MICRO-ALARM wl
be on its way to you.

Allow 3-4 Weeks For Delivery

In Missour:

////ﬂ/%(‘(/'p ijyr/m r;{/d

|
veoi1 |
Box A69, 1135 Greenridge Rd., Buftala Grove, 11 50040 l
Piease send __MICRO-ALARMS @ $69.9€ = :
plus $1.99 for shipping and handling. I
Silvertone MICRO-ALARM l
Goldtone MICRO-ALARM !
If | am not completely satisfied | may retust :
{

|

1

1

|

]

|

|

l

for a full refund. Total amount enclosed $ _.

check or money order. {lllinois residents plea

add 5% sales tax.) No C.0.D.s please

Charge: Amer. Exp. Bank Amer % sa

Master Charge MCBK=_

Card # - _ Ex»

Signatuye

Name -

Address S _Ap1

City . __State____ Zip —

To expediate shipping by UPS, please prov. ¢ |
|_street address rather than P Q. Box numne _ |

~ L.61 H38N3AON
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ColorTV
Quadrap

Only NRI
designed-

Two home training schools give you a
hobby-kit Color TV to assemble. Two
others give you a commercial set right
off the shelf. Neither was designed to
teach you how to repair Color TV's.
Only NRI invested the time and money
to design equipment with learning in mind!

No other home training school gives
you both a solid state Color TV and
SQ™ Quadraphonic Receiver

complete with four speakers . . . all in
one course. In fact, to even match this
kind of thorough training at another
school, you'd have to take an extra

™ Trademark of CBS, Inc.

WWW. alneticantagliohiston,.com
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course costing hundreds of dollars
more. And only NRI courses in Color
TV/Audio servicing let you learn on
equipment designed specifically for
training.

It's the only way you can (1) get the
feel of typical commercial circuitry, (2)
learn bench techniques while building
complete units from the “‘ground"’ up,
(3) perform over 35 "in-set”
experiments during construction, and
(4) end up with a 25" diagonal solid
state Color TV with cabinet and a 4-
channel Audio Center.

NRI passes the savings on to you

NRI engineering eliminates the cost of
buying from an outside source. We pay
no salesman's commission. 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 Quadraphonic System;
professional test instruments like a 5"
triggered sweep oscilloscope, CMOS
digital frequency counter, and
integrated circuit Color TV pattern
generator. You can pay hundreds of .
dollars more for similar courses and not

»?

m&m raf 4@ i
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gives you this
for-learning
s complete

dio Cen

get a nickel's worth more in training
and equipment.

More know-how per dollar

it all boils down to the quality of
training you get for your money. In our
62-year history, more than a million
students have come to NRI and we're
fully approved for career training under
the G.I. Bill. We know the right way to
make home training pay dividends for you.

Some of those ‘'right” things are bite-
size lessons to ease understanding and
speed learning . . . personal
consultation, and prompt grading of all
tests . . . a full-time staff of Marine Electronics,

engineer /instructors to help if you need Mobile Radio and more

it .. . the right kind of kits and Send for your free catalog and

experiments to give you hands-on see for yourself that no one gives you
training . . . and fully professional more training and equipment for your
programs oriented to full or part-time doliar. There’'s no obligation and no
career needs. salesman will call.

Also CB, Computer, & Other Courses If card is missing, write to:

NRI offers not one, but five TV/Audio

servicing courses SO you can tailor your NRI

training to your budget. Or you can b
o : o P W/ McGraw-Hill Continuing

study other opportunity fields like Digital t’A A. Eduadtion Contor

Computer Electronics, Citizens Band o .3039 Wisconsin Avenue.
Radio, Communications, Aircraft or l-ﬂ Washington. D.C 20016

NRI SCHOOLS

www.americanradiohistorv.com

2261 H3GW3IAON

—-—h
—-—h


www.americanradiohistory.com

RADIO-ELECTRONICS

-
N

t- |
new & I me ycontinued from page 6
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Not only does the new technique speed
up processing, but reduces wafer breakage
and increases device reliability. By manipu-
lating wafer alignment and temperature,
the size, shape and concentration of doped
regions may be controlled, thus increasing
design flexibility. This may even lead to
“whole new classes of semiconductor de-
vices that never existed before,” according
to one GE spokesman.

Hands-on microprocessor courses
to continue this Fall and Winter

Wintek closed its spring series of “‘Micro-
processor Courses with Free Take-Home
Computer’ at Rochelle Park, NJ, June 21,
22 and 23. Earlier courses had been given
in Indiana, Ohio and New York, beginning
in May.

Rochelle course were largely communica-
tions and control engineers with little com-
puter experience. Students were split into
groups of two, each with a microcomputer,
CRT terminal, and Fantom-/l, a monitor/
debug program that allows single-step exe-
cution of programs, insertion and deletion
of breakpoints.

After lectures on basics, students set up
and corrected programs, worked with
memory stacks, designed delay loops and
made other experiments, ending with writ-
ing, debugging and executing a program
I involving 1/0 and interrupts. The course
ended with a graduation ceremony during
which each student was given his micro-
computer and graduation certificate to
take home along with his course book and
other instructional materials.

| 29, 30, Dec. 1, 2, Boston, MA; Dec. 6, 7, 8,

The 24 students who attended the New |

Wintek’s Fall schedule, which includes a | nati area.

VICA WINNERS IN RADIO & TV REPAIR, pose with their prizes. From left to right: Terry Williams
(third place), Richard Lomax (first place) and Joel Barrow (second place).

new two-day Hands On Interfacing Work-
shop in addition to their standard three-
day course, is as follows:

Oct. 31, Nov. 1, 2, 3, 4, San Diego, CA; Nov. |
14, 15, 16, 17, 18, Indianapolis, IN; Nov. 28,

|
4
|

Detroit, MI; Dec. 12, 13, 14, 15, 16, Chica-
go, IL; and Jan. 3, 4, 5, 1978, at Mayaguez,
Puerto Rico.

For further information call Jerilyn Wil-
liams at (317) 742-6802 or write to WINTEK
Corp. at 902 N. 9th Street, Lafayette, IN
47904.

VICA Skills Olympics
test vocational ability

The Vocational industrial Clubs of Ameri-
ca (VICA) recently sponsored a U.S. Skill
Olympics competition in Cincinnati, OH
Many young men and women participated |
in the national competition, designed to
test their ability to complete projects and |
perform tasks related to real-life, on-the-
job situations in many different technical
fields.

Radio and TV repair contestants were
given eight malfunction problems, four of
which were related to color TV. Working
under a time limit, they were also required
to diagnose and repair a radio malfunction;
assemble a circuit and make the required |
measurement; mount components and as-
semble circuit boards; and, last and very
important, complete a written safety test
concerning proper safety procedures in |
servicing electronics equipment.

A VICA technical committee chose the
panel of judges from among qualified
teachers and administrators in the Cincin-

www.americanradiohistorv.com
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'I'uner Service

MODULE REPAIRS

TSC has been
repairing private
brand TV modules
for over 3 years.

Expanded facilities
now include modules
for
* RCA
s GE
e ZENITH
* W.T.GRANT
*J.C.PENNEY
* WESTERN AUTO
s GAMBLES
as well as Zenith
IF subchassis.
For free Price List and complete information write or phone;

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

Corporuhom

One Year
Guarantee

PROVIDES YOU WITH A COMPLETE SERVICE

FOR ALL YOUR TELEVISION TUNER REQUIREMENTS.

TUNER REPAIRS :

VHF OR UHF ANY TYPE (US.A) $10.95
UHF/VHF COMBINATION (US.A) $17.45

MAJOR PARTS AND SHIPPING CHARGED
AT COST

o FAST, EFFICIENT SERVICE AT ANY OF THE CONVENIENTLY
LOCATED SERVICE CENTERS LISTED BELOW.

® ONLY ORIGINAL FACTORY PARTS USED
® All tuners ultrasonically cleaned, repaired and realigned.

EXACT REPLACEMENT

® Exact Replacement Tuners are available at a cost of $14.95 and
Ui s S S S S o K ST ST (USA Cnn

® Send in your original tuner for comparison purposes to zny 0!
the Centers listed below.

UNIVERSAL
—_REPLACEMENT
® UNIVERSAL REPLACEMENT TUNER $13.95.......... (US.A. Oni)
® This price buys you a complete new tuner built specifically f:
this purpose.
L] A1l| shafts have 8 maximum iength of 10'/2”” which can be cut o
142"
® Specity heater type paraliel and series 450 mA or 600 mA.

L
A
S
H

NOW AVAILABLE—TUNER SERVICE PARTS CATALOG
OF ALL SARKES TARZIAN VHF AND UHF TUNERS, INCLUDING EXPLODED
VIEW DRAWINGS. OVER 200 PAGES. ORDER YOUR COPY TODAY.

SEND $2.50 WITH ORDER TO BLOOMINGTON HEAD OFFICE.

SAME DAY SERVICE — ONLY ORIGINAL FACTORY PARTS USED

WATCH US
GROW

HEADQUARTERS BLOOMINGTON, INDIANA 47401 ... 537 South Walnut Street ... ....Tel. 812/334:0411
’ ARKANSAS ... ITTLE ROCK, ARKANSAS 7220 4200-C Asher Ave...... .

ALABAMA ... IRMINGHAM, ALABAMA 35212.. 5623 1st Avenue, North.

CALIFORNTA ,......... lis Boulevard Tel.&13/768-2720

_NORTH HOLLYWOOD, CALIF 91601~ 10658 Mag
"“SAN MATEO, CA UF. 94402 . | (H 600 S. Amphlett Bouievard TJAL 415;3(5-3292
OPESTO, CALIF. 9§351.. .123 Phoenix Amue? S e el 208)528-8051

FLORIDA ........................, TAMP& FLORIDA 33606 ...... . 813/253-0324
FJ. LAUDERDALE, FLORIDA 33309 305 /566-4382

GEORGIA ... ../..ATLANTA, GEORGIA 30310......... .....646 Evans Street S.W.\. . 404 (758-2232
ILLINOIS ... ....UIRBANA, ILLINOIS 61801 .908 E Maln Strest .. . 217/384.2052

SKOKIE, ILLINOIS 60076 .. 5110 West Brown Street . 312/675-0230
PRI A DS .. INDIANAPOLIS, INDIANA 46204 112 West St. Clalr Stre 317/632-3493
kENTUCKV LOUISVILLE, KENTUCKY 40205 2244 Taytorsville Road, 2/452-1191
LOUISIANA EVEPORT, LOUISIANA 7110 23 Southern Ave. . .318/221-3027
MASSACH P INGFIELD, MASSACHUSETTS 01 405 Dickinson Slroe 413/788-8206

MISSOURI T. LOUIS, MISSOURI 63132..
NEVADA ... .LAS VEGAS. NEVADA 89102, ......
NEW JERSEY ............TRENTON, NEW JERSEY 08§38 ....
JERSEY CITY, NEW JERSEY 07307 .
NEW YORK ................. ROCHESTER, NEW YORK 14615
NORTH CAROLINA_ +-GREENSBORO, NORTH CAROLINA 27405

) 324/429-0533

702/384-4235
. 609/393-0999
. 201/792-3730
. 716/647-9180
. 919/273-6276

9577 Page Avenue.. ...
1114 South-Casino Center Bivd:
1139 Pennsylvanla Avenue ..
454 Central Avenue .

37 Puikman Avenue .......
2914 East Market Street

OHIO ... | CLEVELAND, OH'.44108 ... ... 4525 Pearl Road . . 216/741-2314
OREGON ........... «PORTLAND, OREGON87210 ... ... 1732 N.W. ZSF Ave P 0 Box 1014 Ta 603/222-9059
PENNSYLVANIA .. ...PITTSBURGH, PENNSYLVANIA 15209 515 Grant Avéaue - 12/821-4004
TENNESSEE ... ...MEMPHIS, TENNESSEE 38111 ... .3158 Barron Avenue Tel 1/458-2355
TEXAS ....... ...DALLAS, TEXAS 75218... 11540 Garland Road Tel. 214/327-8413

CANADA ... .......8T. LAURENT, QUEBEC H-iN 2L7
CALGARY, ALBERTA T2H-1Y3 ...

305 Decarie Boulevar
P.G, Béx 5823, Stn. A"

Tel. 403/243-0971

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

CIRCLE 10 ON FREE INFORMATION CARD
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SWTPC announces first dual
minifloppy kit under $1,000

MINIFLOPRY
DISK SYSTEM

Now SWTPC offers com

“‘ S -

pllete' bes_t_-'t]);/

comt ssm ith 5

Sul 6800

CampuTER
SYSTEM

CO&

dual minifloppy, $500 video terminal/ monitor, $395 4K computer.

MINIFLOPPY
OiSK SYSBTEM

LT

$995 MF-68 Dual Minifloppy

You need dual drives to get full benefits
from a minifloppy. So we waited to offer a
floppy until we could give you a dependa-
ble dual system at the right price.

The MF-68 is a complete top-quality
minifloppy for your SWTPC Computer. The
kit has controller, chassis, cover, power
supply, cables, assembly instructions, two
highly reliable Shugart drives, and a
diskette with the Floppy Disk Operating
System (FDOS) and disk BASIC. (A floppy
IS nO better than its operating system, and
the MF-68 has one of the best available.)
An optional $850 MF-6X kit expands the
system to four drives.

Enciosed is:
$1,990 for the full system shown above
(MF-68 Minifloppy, CT-64 Terminal with
CT-VM Monitor).
$995 for the Dual Minifloppy
$325 for the CT-64 Terminal
$175 for the CT-VM Monitor
$395 for the 4K 6800 Computer

$500 Terminal/Monitor

The CT-64 terminal kit offers these
premium features: 64-character lines,
upper/lower case letters, switchable con-
trol character printing, word highlighting,
full cursor control, 110-1200 Baud serial
interface, and many others. Separately
the CT-64 is $325, the 12 MHz CT-VM
monitor $175.

$250 for the PR-40 Line Printer
_ $79.50 for AC-30 Cassette Inferface
______ Additional 4K memory boards at $100
____ Additional 8K memory boards at $250

_ OrBAC # _ _ Exp. Date _
OrMC# Exp. Date
Name__  Address_____ ——
Cty ____ State _ __Zip_

CIRCLE 60 ON FREE INFORMATION CARD
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$395 4K 6800 Computer

The SWTPC 6800 comes complete with
4K memory, serial interface, power supply,
chassis, famous Motorota MIKBUG®
mini-operating system in read-only
memory (ROM), and the most complete
documentation with any computer kit. Our
growing software library includes 4K and
8K BASIC (cassettes $4.95 and $9.95;
paper tape $10.00 and $20.00). Extra
memory, $100/4K or $250/8K.

Other SWTPC peripherals include

$250 PR-40 Alphanumeric Line Printer
(40 characters/line, 5 x 7 dot matrix,

75 line/minute speed, compatible with
our 6800 computer and MITS/IMSAT);
$79.50 AC-30 Cassette Interface System
(writes/reads Kansas City standard tapes,
controls two recorders, usable with other
computers); and other peripherals now

and to come.
Southwest Technical

lﬂ Products Corp.

219 W. Rhapsody, San Antonio, Texas 78216
London: Southwest Technical Products Co., Ltd.
Yokyo: Southwest Technical Products Corp./Japan
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letters

JULY 77 R-E

Have just finished reading your July 1977
issue. The article on digital voltmeters (Ra-
dio-Electronics, July 1977, p. 53) was fairly
compiete. | do however question how you
came up with the idea that liquid-crystal
displays (field-effect type) have relatively
short lifetimes compared with LED’s. | own
an LCD DVM, and was told no one really
knows how long the display will last; but
judging from my first-generation LCD,
field-effect type, digital watch that has
been “‘on’ for over three years, | came to
the conclusion that they (the LCD's) would
last forever —like LED's.

Your article failed to mention one area
where | find digital voltmeters may not work
satisfactorily, and that is in measuring volt-
ages in pulse circuits, such as the drive on
the horizontal output tube that, in many
cases around -70 volts, gives oddball read-
ings, and one has to resort to the analog
meter.

Your series, Ail About Analog Voitmet-
ers, is very good indeed. One thing you
failed to mention is why do manufacturers
continue to use nonlinear ohm scales in

analog meters? Surely manufacturers can
come up with an inexpensive constant cur-
rent source (whatever became of the con-
stant current diode?) to eliminate this. An
article on linear-scale analog meters ohms
scale would be nice.

Your article on page 58 about sync
circuits is timely. | have a set on the bench
that has a bad case of vertical jitters, and |
have not found the problem yet. Perhaps |
will get it with your article in mind.

We also had a color set in with a case of
slow jitters that drove everyone nuts who
worked on it. We put in a lot of hours on
that one and finally found it by accident—
the vertical-hoid control itself changed val-
ue and while its ohms value was being
measured, it constantly changed value!
You didn’'t mention, or stress very much,
that a can of coolant spray works wonders
on vertical problems. Just spray the foil
side (not the component sidel) and watch
the trouble come to light.

Keep up the good work in your Service
Clinic. 1 find it full of useful information.
STUART SJALUND
Ontario, Canada

IC BREADBOARD SYSTEM

I finally did it! | finished my own vers on of
Breadboard System that appearec |1 the
February 1975 issue.

It contains a single split power-s .pply
variable from 0 to =120 volts at 1A 1nd a
5-volt TTL supply. | use an 8038 for a : ignal
gererator that provides squaréw ives,
triangular waves, ramp and sinewawes from
.01 Hz to 60 kHz. | also have a freqt ancy
counter that can be used to monilc the
internal signal generator or an ex zrnal
signal {| came up with a very good sijuzring
circuit, with an input impedance aof i bout
2.5 megohms good up to over 1 {1Hz).
Finally, it has a single-pulse genera:o and
15 Darlington-driven LED’s for TTL ugse.

Building this thing took a long, lor g time,
but it was well worth it.

KENNETH D. LYON
Chelsea, MA

DIGITAL CLOCK IC
In the August 1977 issue, you have &
goad article on a ‘10 Functior Z
Clock.”

rery
jital

continued to paye 16

Pulse and function generators
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Pulse generator
WR-549A $119.00
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Function generator
WR-550A $139.00

e viz
6642

for today’s digital world

WR-S4GA Pﬁ'oﬂ

QUTPUT

’!’g
ENERATOR

Here are two new digital wave-form generators for today’s
logic designers and digital troubleshooters..

They're ideal for teaching, experimenting, or servicing
digital-address TV tuners, binary digital instruments, digital
clocks, small computers, calculatars, TV games... practically
anything digital.

o Pulse width adjustable from 1§l nsec to 0.1 sec within

5Hz-5MHz range

e Output voltage adjustable from g 15V at 600%2, 0-6V at 502
® On and off time independently diljustable
® Sine, sawtooth, and square-wayt output 1Hz to 1MHz
e 4Vpp fixed-output for TTL and oS
o 10-V adjustable dc offset plus s§lieep
® Peak-to-peak output 0-20V at 6@h<2 /
See them at your VIZ distgoutor. v
\lI4 Test
Instruments§isroup Formei
of VIl Mig. Co.
335 E. Price St., Philafif PA 19144 instrumant

]
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LETTERS
continued from page 15

In the article, the clock chip is called out

as a CT7081. This is an old Caltex part
number. Caitex was purchased by Exetron,
and Exetron was purchased by Fairchild
Semiconductor. The part is presently avail-
able as an FCM7001 or FTK0401 in the
Fairchild Technology Kits™ program, as
well as surplus CT7001’s.

DAVID M. TULLY

Redmond, WA

ERROR IN DIAGRAM
There is an error in Fig. 1 of the article
entitled “Turn-On Appliances Via Long Dis-
tance,” in the April 1977 issue of Radio-
Electronics.
1———'1—— g -L-— i

lY G uf
__H_f,w_’t__l

(T35
4
\, L (1]

THIS lPom/f

SHoulD BE

CONNECTED

The error is shown in the diagram. The
indicated point should be connected.
GAINES M. CROOK, P.E.
Chatsworth, CA

DIGITAL-CLOCK CORRECTIONS

A number of errors crept into my article
on the 10 Function Digital Clock (Radio-
Electronics, September, 1977). In the text
of Part |, reference is made to a ‘‘master
driver,”” which is identified as Q1. Actually,
this referred to IC4. In the schematic of Fig.
1, several connection points were missed:
IC11 pin 12 to IC3 pin 10 and R29;
cathodes of D7 and D8 to IN3; and emitter
of Q5 to VDD'. Also, on IC3 pin 9 should
connect to pin 4, and pin 2 should connect
to IC11 pin 11.

In Fig. 2. all switches that are shown as a
three-position type are actually DPDT cen-
ter-off. Resistor R33 in this figure is really
R35. In Part Il of the article, Fig. 8, all tran-
sistor outlines are shown reversed for TO-
92 case. IC9 and IC10 should be labeled
75491, and IC12 is an MM5369.

JEFF MAZUR
Canoga Park, CA

COMPUTER CLUB

Your readers might be interested to
know about the Charlotte (NC) Computer
Society, formed just a year ago, to further
the personal use and understanding of the
peaceful uses of computers and computer
technology.

Meetings are held the third Wednesday
of every month in Room 200, Denny Hall,
University of North Carolina at Charlotte.
For further information, write Chariotte
Computer Society, 7225 Brynhurst Drive,

COMPUTER CLUB

Some of your readers may be interested
to know about our computer ciub, the
Blackhawk Bit 'Burners.

We welcome all area hobbyists to join us
in sharing their questions, experiences and
frustrations.

The club meets on the second Wednes-
day of every month. For further informa-
tion, write Blackhawk 'Bit Burners Comput-
er Club, Box 5411, Rockford, IL 61101.
BILL MCKENZIE
Rockford, IL

1802 BOOKLET

Very little software for the RCA CDP 1802
is currently in the public domain. To reme-
dy this situation, | plan to publish a 10-page
booklet listing available software. If you
desire to sell or even give away your soft-
ware, please send me a listing for review.
My booklet will provide a complete descrip-
tion and cost information, with a reference
number corresponding to a number on an
order coupon.

There will be a charge of $1 for the book-
let. This amount will also cover the costs of
processing the coupon. Using the coupon
will reduce the costs to the person ordering
from more than one source.

The publication date is set for early
December. Advance orders may be taken
($1 a copy). Send all orders, software list-
ings and other correspondence to Ross
Wirth, 1636 S. 108 E. Ave., Tulsa, OK

Chariotte, NC 28210. 74148.
REX EAGLE ROSS WIRTH
Charlotte, NC Tulsa, OK R-E

BATTERY WIRE-WRAPPING TOOL MODEL BW-630

ANOTHER UNIQUE PRODUCT

DESIGNED, MANUFACTURED
AND MARKETED WORLDWIDE

BY

OK MACHINE & TOOL CORPORATION

$34.95

ANOTHER UNIGUE PRODUCT
DESIGNED, MANUFACTURED
AND MARKETED WORLDWIDE
BY
0K MACHINE & TOOL CORPORATION

“HOBBY"

ANOTHER UNIQUE PRODUCT
DESIGNED, MANUFACTURED
AND MARKETED WORLDWIDE

WIRE DISPENSER MODEL
W0-30-8 <
THE DISPENSER WHICH

CUTS AND STRIPS
THE WIRE

“HOBBY"

WIRE

BY
OK MACHINE & TODL CORPORATION

DIP IC INSERTION TOOL WITH PIN STRAIGHTENER
MODEL INS-1416

WIRE

ANOTHER UNIQUE PRODUCT

WRAPPING

WRAPPING

DESIGNED, MANUFACTURED

AND MARKETED WORLDWIDE
BY
0K MACHINE & TOOL CORPORATION

T0OLS

ANOTHER UNIQUE PRODUCT
DESIGNED, MANUFACTURED

T00LS

RADIO-ELECTRONICS

-
(-]

AND MARKETED WORLDWIDE

WHATSg®™ NEXT

BY

OK MACHINE & TOOL CORPORATION .

[P i 4 ONDER 525 00, SHIPPING CHARGE $1.00_ N ¥ CITY AND STATL RESIDENTS ASO TAX

OK MACHINE & TOOL CORPORATION

3455 Corner St Bronx NY 104758212) 991-6600 @ Telex 125091
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709-294 p.—Modern Guide to
Processors.
Memories & Interfaces ($9.95)

Digitat Logic:

715/745-405 p.— TWO BOOKS-
Small Appliance Repair Guide—
“ Vol. 2 & The Home Appliance
Cycle Timers,

Ctinic: Controls.

L]
25 Wiring & Repair ($15.90)
\

c,,gls

841-238 p —Build Your Own
Working Robot ($8.95)

dJ8 B

| 876 352 p.—Color TV Case Mis-
tones Hiustrated: Photo Guide to
Tmuhles ] Cuves-—’Vul 2 ($10.95)

17 ONEZ

728-210 p.—Basic Digital Elec-
tronics:  Understanding Number
Systems. Bootean Algedra & Logic
Circuits ($7.95)

>

[y

"W

»

2 -
2 et

o Aydl“'_,w'
13 —lwﬂ“’.

3 _ antmEs

cyclopedia—Complete

Guide to the

Radioteiephone Exam ($10.95)

av we send vou vour choiece ot these 3 practical

time-and-monev-saving books as part of anun
usual offer of a Trial Membership in Electronics
Buok Club

Here are quality hardbound volumes. each
especiallv designed to help vou increase vour
know-how . earning power. and enjovment of elec
tronics. Whatever vour interest in electronics.
vou'll find Electronics Book Club offers practical.
quality books that yvou can pul to immediate use
and benefit

This extraordinary offer 1s intended to prove to
vou. through vour own experience. that these very
real advantages can be vours. that it is possible to
keep up with the literature published in vour areas
of interest. and to save substantially while so do-
ing. As part of vour Trial Membershig. vou need
purchase as few as four books during the coming 12
months. You would probably buy at least this many
anyway without the substantial savings offered
through Club Membership

To start your Membership on these attractive
terms. simply fill out and mail the coupon today
You will receive the 3 books of vour choice for
10-day inspection. YOU NEED SEND NO MONEY”
If vou are nut delighted. return the books within 10
days and vour Trial Membership will be canceiled
without cost or obligation

ELECTRONICS BOOK CLUB. Blue Ridge Summit. Pa. 17214

= ANCE CLINIC:
) : THE HOME APPLI c,.g. Tiers,
; - ng Bt Repair

T97-160 p. —Elecmc Motor
Test & nep.u(ss 95) 0
itk 10

-
3
2
=

. -3 o
666-180 p.—Experimenting With
Eleclmmc Music (S7 95)

" §52-602 p.—2nd Class FCC En--/ ; ‘
Study 7 .
Commercial ’

take
any

All two-book sets count as only
one of your three Selections.

796-196 p.—MOSFET Circuits
Guidebook—with 100 Tested Pro-
jects {$7.95)

2 DICTIONARY OF
3 EL[CTRON'CS RS
e Hordey ot 771-186 p.—Integrated Circuits
Guidebook ($8.96)
FQ 300-420 p.—Dictionary

of Electronics ($9.95)

of these unique

An Extraordinary Offer to introduce you to the benefits of Membe rshi

) ELECTRONICS BOOK CL

(value to S4715) for onlyggg

with a Trial Membership in the Book Club that guarantee
save you 25% to 75% on a wide selection of electronics b

electronics books

934-288 p.—Photo Guide to
AMFM Stereo Repair {$9.95)

101-416 p.—Etectronic Circ
Handbook—4th Edition ($1]

708 216 p.—Modern Appllcatmns
of Linear iC's (Slz 95)

o

sptars b M

"'"":}f}'-'fr'- ‘;” Cxluulrr chips
How Yo nate th¢ comPuter el T ca

975-322 p.—The
Book—Buitding Super Calcuiators
& Minicompuler Hardware With

**Compulator”

’ Calcullurcmps(sw.!is)

—

729-252 p—RF & Digital Test
A Equipmenl You Can Build ($8.95)

Facts About Club Membership

® The 3 introductory books of your choice carry publishers
retail prices ot up to $47 75 They are yours for only 99¢
each {plus postage and handling) with ycur Tral Mem-
bership

® You will recewve the Club News. describeng the current
Selection Alternates and other otferings evesy 4 weeks (13
times a year)

® If you want the Setection. do nothing it wi!be serttoyou
automaticaily It you do not wish to receve the Selection. or it
you want to order one of the many Alternates otfered. you
simply give instructions on the reply form (and in the en
velope} provided. and return it to us by the date Specitied
This date allows you at least 10 days in which to return the
torm It. because of late mail delivery, you do not have 10
dayS to make a decision and SO receive an unwanted Selec
ton, you may return it at Club expense

® Personal service for your account—no computers used’

® To complete your Trial Membership. you need buy onty
tour additional monthly selections or alternates during the
next 12 months You may cance! your Memtership any time
atter you purchase these four books

® All books—including the introductory Otter—are fully re
turnable atter 10 days if you re not completely satistfied

® All books are offered at low Member prices. plus a small
postage and handling charge Prepad @rders shipped
postpaid

® Continuing Bonus !t you continue after *his Trial Mem
bership, you will earn a Dividend Certificate tor every book
you purchase Three Certificates. pius payment ot the
nominal sum of $1 99 will entitle you to a valuable Book
Dwidend of your choice which you may chaose from a hsi
orovided Members

CIRCLE 4 ON FREE INFORMATION CARD
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985-280 p.—Programming
Microprocessors ($9.95)

790/868 308 p.—TWO BOY
Simple Transistor Radiof }
Build—From Crvstal |
Superhets & CBer's Hanl
Simple Hobby Pro_ects (§

ELECTRONICS BOOK CLUE

Blue Ridge Summit, Pa. 1721

Please open my Trial Membership in ELECTRONICS
BOOK CLUB and send me the 3 books circled jelow. |
understand the cost of the books | have selectelis only
99¢ each, plus a small shipping tharge. It not de-
lighted. | may return the books within 10 days 1nd owe
nothing, and have my Trial Membership canelled. |
agree 1o purchase at least four additional books during
the next 12 months. atter which | may cancel ry mem-
bership at any time.

T-97 101 300 652 666 708
709 715/745 728 729 71
790/868 796 841 876 934 975 985
Name Phone ____ _____

Address
City 4
State Zip

(Valid for new Members only. Foreign and Canada adc 1€ )) RE-117
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You gotta
shop aground.

When you do.you’ll probably pick CIE.
You can’t afford to settle for
less when it comes to something like
electronics training that could
affect your whole life.

wWwWw.americanradiohistorv.com
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vou learn and review the basics —
perform dozens of experiments.
Plus, you use a 3-in-1 precision
Multimeter to learn testing,
checking, analyzing!

w hen you shop around for

tires, you look for a bar-
gain. After all, if it’s the same
brand, better price —why not
save money‘?

Education’s different.
There’s no such thing as “same
brand.” No two schools are
alike. And, once you've made
vour choice, the training you
get stays with vou for the rest
of your life.

So, shop around for your
training. Not for the bargain.
For the best. Thorough, profes-
sional training to help give you
pride and confidence.

sk ok
Ifyou talkcd to some of our
%raduatcs chances are you'd
nd a lot of them shopped
around for their training. They
pretty much knew what was
available. And they picked CIE

as number onc.

Why you should
shop around yourself.

We hope vou’ll shop around.
Because, frankly, CIE isn't for
everyone.

There are other options
for the hobbyist. If you're the
ambitious type —with scrious
carecr goals in electronics —
take a close look at what
we've planned for you at CIE.

What you should look
for first.

Part of what makes elec-
tronics so interesting is it’s
based on scientific discoveries
—onideas! So the first thing to
look for is a program that starts
with ideas and builds on them!

That’s what happens with
CIE’s Auto-Programmed®
Lessons. Each lesson takes one
or two principles and helps you
master them — before you
start using them!

How practical
is the training?

This is the next big impor-
tant question. After all, vour
carcer will be built on what you
can do—and on how
well you do it.

Here are
ways some

When you build your
own 5 MHz Triggered-

Sweep, Solid-State Oscil-
loscope vou take vour first
real professional step. You use
it as a doctor uses an X-ray
machine —to “read” waveform
patterns. ..lock themin...
study, understand and inter-
pret them!

When you get your
Zenith 19-inch Diagonal
Solid-State Color

you

signal flow. . . locate malfunc-
tions. . . restore perfect operat-
ing standards —just as with any
sophisticated clectromcs
equipment!

When

vyou work with a completely
Solid-State Color
§ Bar Generator—

of CIE’s ' : ¥ actually a TV signal
trouble- . transmitter —you study
shooting up to ten different
programs patterns on your TV
help you get screen. . . cxplore digi-
your “hands-on” tal logic circuits. . . observe
training. . the action of a crystal-con-
With CIE’s trolled oscillator!
Experimental Of course, CIE offers a
Electronics more advanced training pro-
Laboratory... gram, too. But the main point is

N www.americanradiohistorv.com

Pattern simulated.

apply vour new skills to some
rcal on-the-job-type trouble-
shooting! You learn to trace

simply this:

All this training takes
effort. But you'll enjoy it. And
it’s a real plus for a trouble-
shooting career!

Do you prepare for
your FCC License?

Avoid regrets later. Check
this out before you enroll in
any program.

For some troubleshootiny
jobs, you must have your FC(
License. For others, emploveis
often consider it amark in vour
favor. Either way, it's govern-
ment-certitied proof of specific
knowledge and skills!

More than half of CIE’s
courses prepare you for the
government-administered FCC
License exam. In continuing
surveys, nearly 4 out of 3 CIE
graduates who take the exam
get their Licenses!

Shop around...butsenc
for CIE’s free school
catalog first?

Mail the card. If it’s gone,
cut out and mail the coupon. If
vou prefer to write, men-

tion the name and date
of this magazine. We'll
scnd ouacopyof CIE’s
school catalog —
plus a complete pack-
age of independent
home study information!
For your convenience,
we’ll try to have a repre-
sentative contact you to
answer your questions.
Mail the card or coupon —
or write: CIE, 1776 East
17th St., Cleveland,
OH 44114.

L § 1 7 0 B B (B |

CI Cleveland Institute
l of Electronics, Inc.

1776 East 17th Street, Claveland. Oho aane
Accredited Member Natonsl Home Study Counce

(] YES...'m shopping arour |
I for the right kind of carcer trainin
in ¢lectronics troubleshooting —an |
l CIE sounds well worth looking int
Plecasc send me my FREE CIE school
catalog — 1mludmg; details about
l troubleshooting courses — plus m
IFREE package of home study
information!

RE-21
Print Namwe
Address Apt
City
State Zip
Age Phone

(arca code)

Check box for (;.1. Bill information.
[1 Veteran Aective Duty

Mail today?
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N
-


www.americanradiohistory.com

RADIO-ELECTRONICS

N
N

equipment reports

Ungar Model 5001 Versa
Torch

CIRCLE 87 ON FREE INFORMATION CARD

THIS POCKET-SIZED TOOL 1S BOTH A TORCH
and a handy portable soldering iron. The tool
fills in seconds from standard propane or
MAPP (high temperature) gas cylinders and
provides up to 30 minutes of continuous heat-
ing per refill. The torch weighs a mere 11
ounces and easily fits into a pocket or tool
kit.

A special adapter allows the Versa Torch to
be fitted with any Ungar Yi-inch thread-on
soldering tip making it a unique soldering iron.
It heats quickly to soldering temperature and
is ideal for the repair of electrical and elec-

tronic systems in the field, in plants, in the
home, on boats, in the car or truck or in an
aircraft. It is perfect for installing mobile
communications gear.

The torch kit comies complete with detach-
able stand, pinpoint flame tip, soldering tip
adapter, three '/-inch soldering tips, spark
lighter and owner’s manual.

After thoroughly reading the instructions |
tried it myself. Filling the torch with gas was a
cinch once | located a full propane container
and finished throwing away the three empty
ones | was saving (for what [ don’t know).
Then on to an outdoor soldering experiment.
Turn on the gas, light the flame, wait a minute
for warm up and then to work. It was fine. The
flame is completely confined within the sol-
dering tip and I don’t think you could find an
electric iron with equivalent wattage. Best of
all, the Versa Torch was as easy 10 use as an
electric iron. And it didn’t have a dangling
cord. If | had to do outdoors soldering in the
winter, this would be my choice.

One word of caution. Make surc the tip is
cool before putting the torch away. unless you
want to find melted tool handles when you
next open your case. R-E

Tiger Cub Breakerless
Ignition

LA

CIRCLE 88 ON FREE INFORMATION CARD

THE TIGER CUB, MANUFACTURED BY TRI-STAR
Corporation, is an electronic replacement for
conventional automotive breaker points that
eliminates the need for both replacement and
adjustment. Teamed up with the Tiger 500 or
the Tiger Max Capacitive Discharge system, it

continued on page 24

You’ve seen the rest...
- now try the best.

Solderless

strips, backing
board and binding
posts. Everything you

need to build and test your

own circuit. Used to be you'd

get a circuit idea, lay out a pc board,
print it, solder everything together,
trouble-shoot, change your layout,
try a new board, and spend abso-
lutely too much time breadboarding.
Now A P ACE All Circuit Evaluators
let you breadboard in a fraction of
the time. Make your changes im-
mediately. Keep full leads on your
components. Avoid the heat damage
possible with repeated soldering
and de-soldering. A P made the first
modern solderless breadboard, and
we still make them best.

Pick an ACE for Faster and
Easier solderless circuit
building and testing.

Send for our complete A P catalog,
The Faster and Easier Book.

Part ACE Tie DiP No. No. Board Size Price

No. Model No. Points Capacity Buses. Posts (inches) Each
923333 200-K (kit) 728 8 (16's) 2 2 4-9/16x5-9/16 $18.95
923332 208 (assem.) 872 8 (16's) 8 2 4-9/16x5-9/16 28.95
923334 201-K (kit) 1032 12 (14’s) 2 2 4-9/16x7 24.95
923331 212 (assem.) 1224 12 (14's) 8 2 4-9/16x7 34.95
923326 218 (assem.) 1760 18 (14's) 10 2 6-1/2x7-1/8 46.95
923325 227 (assem.) 2712 27 (14’s) 28 4 8x9-1/4 5995
923324 236 (assem.) 3648 36 (14's) 36 4 10-1/4x9-1/4 79.95

Order from your AP
distributor today. Our
distributor list is growing
daily. For the name of the
distributor nearest you call
Toll-Free 800-321-9668.

AP PRODUCTS
INCORPORATED

(216) 354-2101 TWX:810-425-2250

Painesville, OH 44077

CIRCLE 5 ON FREE INFORMATION CARD
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Fits in the hand. Weighs 13 oz,

28 Patterns. 13 Tests.

Easy, Accurate Adjustment of
Color and Black-and-White
Sets.

More Performance for the Price

than Any Other Small Size Unit.

One 9-V Battery Gives about 80
Hours of Continuous Use.

(

|5urity

3x3 Dots

3-Bar Gated Rainbow
R-Y, B-Y -(R-Y)

10-Bar
Gated Rainbow

Digital IC Logic Countdown
Chains.

Crystal-Controlled Master
Oscillator and Chroma
Subcarrier Oscillator for
Stability.

3 VHF and 2 UHF Channel Outputs.

3x3 Crosshatch Ungated Rainbow

Single Dot Single Crosshatch

Adjustable Chroma an: RF
Output.

External Access Battewy
Compartment.

complete with
battery, cable assemb'y and
operator's manual ... $95.00

Carrying case,

catalog No. 00817 . %7.50

PERFORMS THESE TESTS:
Purity (Whiteness)

Static Convergence

Gray Scale Tracking
Dynamic Convergence
Overscan Adjustments
Horizontal Linearity
Vertical Linearity

. Centering

. Pincushion

Automatic Gain Contro
Automatic Frequency/Pl ase
Control

2. Color Sync Lock

3. Color Kilter Adjustmen

S~ OOONUTAEWN

KATY INDLSTRIES

853 Dundee Avenue, Elgin, ltlinois 60120
(312) 697-2260 -
IN CANADA: Bach-Simpson, Ltd., Ontario

IN ENGLAND: . Bach-Simpson (U.K.) Limited, wWadebridge, Cornwall

ah- 4

Cable: SIMELCO -« Telex: 72-2422

INOUST!HAL
EOU PN ENT

IN INDIA: Ruttonsha-Simpson Private, Ltd., Vikhroli, Bombay GF
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Presenting
your

portable
automatic ;
solid state

TF46 PORTABLE IL

Surer CRICKET

TRANSISTOR & FET TESTER

IN IRLET CRIEKET IESHER & DUY GF CIRGEAS PRRAMEVER HSTER

6 PR

HOPPER"

Now, nobody likes to be called a Job Hopper, but the new, patented TF46 Portable Super
Cricket can literally help you hop from job to job through solid state circuits faster than
any other transistor tester on the market today. For the first time you can automatically
analyze 162,000 different transistors and FETs, in or out of circuit at any job location in
the world. Here are four reasons why.

PEAKER
[ )

BATY. TEST

It’'s 100% automatic.

Connect the test leads any way you want right in circuit and rotate the large
permutator knob until the Cricket ‘"chirps’. Read any transistor or FET as
Good or Bad on the meter with the patented phase-inversion automatic Cricket
test. It even identifies the transistor leads! it virtually thinks for you.

. It takes no set-up information.
None at all. It tests over 162,000 transistors and FETs with the same, simple
test, and can easily be used by a non-technical maintenance person.

It provides Leakage & Gain tests

tocompletely analyze any transistor or FET.

The only portable tester that includes transistor Beta, FET Gm, and full leak-
age checks to totally check all parameters, and catch troubles other miss.

GAN =
ey

LEAKAGE [
Do —

You can now test solid state circuits anywhere.

@@W/ The TF46 is fully battery operated for the field, or AC operated for the bench
D '] .1/ with the optional 39G90 Power Adapter. You know what else? The TF46
\} automatically turns itself off after 10 minutes of testing in the field to save

> the batteries.

All these features, at $45 less than the earlier model TF30 Super Cricket that was AC-
operated only. Hop to it. Call your local Sencore Full Line Promotional Distributor
or order your TF46 Job Hopper with the coupon below.

’

SENCOH: 32008 e Drive, Sioux Falls,

So. Dak. 57107 (605) 339-0100

In Canada: Superior Electronics

0| WANT TO BUY IT. Send TF46s NAME:

to me at $195 each.

[0 Check/MO enclosed. [ Send C.0.D. COMPANY:

Also send: STREET:
__PA202 Power Adapter ................ $9.95
__39G85 Touch-Test Probe ._........ $10.00 CITY:
[0 1 WANT TO TRY IT. Have my nearest

Sencare distributor bring the TF46 to me. SV 2l
[0 SEND FULL SPECIFICATIONS. PHONE:

CIRCLE 7 ON FREE INFORMATION CARD
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EQUIPMENT REPORTS
continued from page 22

provides the additional advantages of ex-
tended spark-plug life and quicker starts. The
Tiger Cub consists of a 3"/ X 2% X 1%/inch
electronics package containing the bulk of the
components and the distributor-mounted sen-
sor assembly. The electronics package is
mounted in a relatively cool spot in the engine
compartment. All the necessary interconnect
wiring is supplied.

The sensor device is a combination infrared
LED diode and phototransistor mounted in a
semicircular plastic holder. Both the light
source and the detector have built-in lenses
that are aimed through slots in the flat portion
of the sensor housing. An acute angle is
formed between the axes of the two sensor
components, so that the presence of a cam
surface, parallel 1o the flat part of the sensor
and at the proper distance from it, completes a
light path from one to the other to turn on the
phototransistor. Because of the nature of the
infrared source, the triggering surface does not
have to reflect visible light, and practically any
surface, including wood, works well. There-
fore, the cam does not have to be particularly
shiny.

The electronics package is an AC-coupled
pulse amplifier with a power transistor output
stage. The output transistor is normally biased
on, and sensor input pulses switch it off for 2
ms. This dwell-time is independent of the
engine speed. Positive feedback from the
driver-transistor collector back to the LED
light source results in a regenerative switching
action.

The Tiger Cub is available preassembled or
as a kit. The Simpli-Kit can be assembled
quickly and easily. A novice should be able to
handle it with the help of some general kit-
building reference material. The time-worn
advice of reading the instructions through
before proceeding is a good idea, so that you
won’t mount the power transistor on the com-
ponent side of the printed circuit board like |
did. As it turns out, it is the only part that
must be mounted on the conductor side of the
printed circuit board.

Start by wiring the single printed-circuit
board. There are six transistors, twelve resis-
tors, three capacitors and two diodes. The
diodes look similar, but one is a rectifier and
the other is a Zener, and, of course, must not
be interchanged. Unless your vision is better
than perfect, use a magnifying glass to read
the diode part numbers.

Next, solder the ignition-coil cable and
sensor wires to the PC board, and slide the
board into the extruded aluminum heat-sink
case. The only tricky step is installing the
spring clip that secures the power transistor
tightly between the PC board and the alumi-
num case. The clip does a good job of insuring
that heat is conducted from the transistor to
the heat sink.

After the end plates are screwed on, the unit
is ready to be installed in the car. Mount the
case in a relatively cool spot such as on the fire
wall or the inside fender. The exact position
depends on the location of the distributor and
the reach of the 2'/-foot ignition-coil cable
and 2-foot sensor cable. The three-wire color-
coded flat cable has lugs on the end of each
lead. Install the black ground wire under an
engine bolt and the white lead (the power
supply to the Tiger Cub) to the ignition-coil
positive terminal that comes from the car’s

continued on page 26
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V-15 Type Il . . . critics called the
Type Il the finest cartridge ever
when it was infroduced. The ulri-
mate test, however, has been
rime. The V-15's engineering inno-
varions, the uniform quality, and
superb performance remain unsur-
passed by any other cartridge on
the market today. 3/4 ro 1-1/4
gram tracking force.

M24H . . . the canridge thar does
nor compromise stereo reproduc-
tion to add four-channel capability.
Superb stereo trackability and
quadriphonic carrier signal retrieval.
New hyperbolic stylus tip, high
energy magner, and low-loss
laminated electromagnetic sfruc-
rure. 1 ro 1-1/2 gram tracking force.

Bo0000:00aTBRE SN0 HRESSS 100 L

MO5ED . . . second only to the
V-15 Type lll in stereo reproducticn.
A thinner, uninrerrupted pole piece
minimizes magnetic losses. Its 20 ro
20,000 Hz response remains esse-
tially flar across the entire frequency
range for excellent sound qualiry.
3/4 to 1-1/2 gram tracking force.

SRR

R

M75ED Type 2 . . . excellent frack-
ability ar a lesser price. The M75ED
Type 2 features a built-in snap-
down stylus guard and a smooth
20 to 20,000 Hz frequency re-
sponse. 3/4 to 1-1/2 gram tracking
force.

M70E) . . . the easiest way to up-
grade your hi-fi stereo system with-
our straining your budget. Basically
flar response is comparable fo
other brand cartridges costing twice
as much. 4-1/2 10 3 gram tracking
force. )

M3D . . . rthe original famous Shure
Srereo Dynetic® Canridge. The M3D
provides exfremely musical and
rransparent sound ar a rock botfom
price. 3 ro 6 gram fracking force.

The People’s Choice-World-wide.

From Singapore to London ro New York, Shure hi-fi pickup cartridges outsell every other brand — according ro independent
surveys. And for good reason: Shure carridges, no marter where they're purchased, are guaranteed 1o meer the exacting
published specificarions thar have made them the Crirics Choice in every price caregory.

z
5
<
g

g© =
g‘ o
Shure Brothers Inc., 222 Harrrey Ave., Evansion, IL 60204 &
in Canada: A.C. Simmonds & Sons Limited ~
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EQUIPMENT REPORTS
continued from page 24

ballast resistor and ignition switch. And attach
the green wire (the output lead) to the nega-
tive switched side of the coil into which the
points went previously. Simultaneous or later
installation of a CD ignition unit is a little
more complicated and requires an additional
junction point. Clear pictorials for both hook-
ups are supplied with the kit.

The sensor leads have a convenient connec-
tor so that the pickup device can be installed
without anything dangling from the end of the
wires. Remove the conventional points and
capacitor from the distributor and determine
the direction of the distributor cam rotation.
Clean the cam of any residual lubricant that
might interfere with the reflected light or
cause false triggering. Mount the sensor with
the proper spacing from the cam using the /-
inch feeler gauge. An adhesive strip on the
bottom of the sensor holds it in place. A second
adhesive strip is thoughtfully included if you
make any mistake at this point.

For additional sccurity, a hold-down clamp
screws into either an available hole in the
distributor plate or into one the installer
drills.

Now adjust the timing according to the
manufacturer’s original specifications. Be-
cause the system is AC-coupled in the pulse
amplifier, the timing must be adjusted with
the engine running.

The Tiger Cub sells for $21.95 as a kit;
$34.95, assembled. For more information,
write to Tri-Star Corporation. Box 1727,
Grand Junction, CO 81501. R-E

Leader LBO-515 Delayed-
Sweep Dual Trace
Oscilloscope

CIRCLE 86 ON FREE INFORMATION CARD

IN CAME A NICE NEW OSCil. LOSCOPE FOR TEST-
ing. So | plugged it in, turned it on, and five
minutes later, having failed to get a trace on
the screen, | read the instruction book! After
that it was easy.

The model [BO-5!5 delayed sweep dual-
trace scope, produced by l.cader Electronics
Corporation, 151 Dupont Street, Plainview,
NY 11803, is quite a complex instrument, but
simple to use if you read the book first. This
standard dual-trace scope has a bandwidth to
25 MHz, a very bright trace for scanning
rapid waveforms, and an accelerating voltage
of 6 kV on a special flat-face cathode-ray tube
(CRT), which has an internal, variably illumi-
nated graticule.

The probes are small, with a spring-loaded
hook terminal. Simply twist the probe barrel
to set the probes for either direct (X 1) or X 10
attenuation. An arrow indicates which is being
used.

The vertical controls for each channel are
identical. The vOLTS/D1v switch uses the one-
two-five sequence in 10 steps. A dual knob has
a central continuously variable control for fine
height adjustments. When this is in use, a pilot
lamp marked UNCAL lights up. Turn the
control fully clockwise until it clicks and the
light goes out; the switch is then calibrated.
The deflection sensitivity is 5 mV-per-division
(8 mm) and it rises to 5 volts-per-division on
direct input.

The TIME/DIv (horizontal sweep speed)
switch goes from 0.5 seconds-per-division up
to 0.2 us-per-division, and this can be in-
creased to 20 ns-per-division by pushing the
magnifier or X 10 pushbutton. The TIME/pIv
switch is a triple switch: The large knob is the
TIME/DIV selector, the middle is the delay
adjustment and the small knob is a variable
control, also with its own UNCAL light.

There are pilot lights in several places. One
lights up when the magnifier switch is in the
X10 position; another, when the Channel 2
switch is in the invert position; and another on
the DLEAY TIME control shows whether it is
calibrated or not. One light indicates when the
sweep is triggered and another signals READY
when the single-sweep function is used. And,
of course, one also shows when the power is
on!

The CRT s a single-gun type. The dual
traces can be displayed in any of several

continued on page 82

TIME KEEPING EXCELLENCE FROM DIGITAL CONCEPTS

TIME TUBES

D

ADD A NEW DIMENSION TO TIME ITSELF

A bright 0.5 Fluorescent display provides easy to read numbers that
brighten and dim automatically according to the light. The acrylic tube
with acrylic or hardwood ends gives these clocks a8 unigue look of simpie
elegance. AM/PM & Power Failure Indicators. Alarm Modeis have easy to
set beep alarm, snooze, and alarm set indicator. 356 X 35" X 5.75.

SYSTEM 5000
PROGRAMMABLE CLOCK KIT

THE FULL FEATURE

Have it your way with System
6000. After the circuit has been
assembled, add the appropriate
jumpers and switches to create a
truely individualized time piece.
There are enough features to
satisfy the most discriminating

Complete Kits enthusiasts. Build an Alarm/Clock/

CK-2001 Soiid Clear Time Tube {shown) $39.95 Catendar, full feature Desk, Com-
CK-2002 Ciear Tube with Walnut Ends $34.95 puter Room, Radio Station Clock,
CK-2010 Solid Smoke Time Tube $42.95 Oor any combination to suit your
CK-2012 Smoke Tube with Walnut Ends $36.95 tastes.

FEATURES

Time of day and duplicate time register, two 24-hour
alarms, four year calendar, one hour down counter, and
10-minute snooze and ID timer; Direct-Drive 0.5" fluoures-
ent panel with automatic brightness, PM and power fail-
ure ndication, Forward or reverse time setting, 9-volt
battery backup, seconds display on demand. Many more!

All modeis available with alarm features. Add $5.00 and specify “Alarm Version’
and mode! number when ordering.

TIME CUBES LEND AN ELEGANT EFFECT TO ANY HOME OR OFFICE

The 2020 Cube combines simplicity of design with the ultimate in technology
It features bright 0.5 fluorescent digits in acontemporary smoke and chrome
enciosure Includes AM/PM, Power faiiure Indication, Easy set controls.

Model 2120 is same as above with pleasant beep alarm, photo electronic
dimming system and alarm set indicator. It also festures a 9-minute snooze
which s activated by simply tipping the cube. Alarm on/off switch and
“"Tit-Snooze' make wake up timeeasy to set. 4.5 X 45" X 4.7 High. Add
to your coliection with on-time designs from Dgital Concepts.

System 5000 includes all components, two test switches
and complete instructions 1.5" H. X 4" W. X 4" D.

Case not included $34.95
SYSTEM 5000 OPTIONS

RELAY OPTION-—-34.00 Includes 700 watt relay and in-
terface 10 control appliances, steroes, etc.

SWITCH OPTION—-$3.75 Includes 4 SPST push buttons,
2 DPDT push buttons. and 2 SPST slide switches. Pro-
grams all major features

QUARTZ TIME BASE -$6.95 Generates precise 60 Hz.
output with exceptional stabitity and accuracy. Direct
interface to system 5000 and most other clocks. Includes
alt components and instructions.

Compiete Kits

$34 95
$39.95

Smoke Time Cube
Smoke Time Cube with Alarm

CK-2020
CK-2120

[%]

o CASE OPTION | -$595 Includes simulated walnut
E Send your check or money order today for fast delivery. Add 5% to total order to cover shipping and cabinet, blue face piate, rear panel, and all mounting
(@) insurance. Qutside Continental U.S., add 10%. N.J. residents must also add 5% sales tax. Call (201) hardware. Ideal for many projects. 8.3 X 5" X 3.8"

aed 845-7102 to charge your order to BankAmericard or Mastercharge CASE OPTION H-$11.00 Deluxe hand finished, solid
[ 3/8" walnut cabinet, compiete with blue or green face
g ® Al clock kits are 100-120 VAC, 50/60 Hz plate and rear panel 575" X 5.75" X 3.0".

- ® All models can be built for 12 or 24-hour format E

“;J ® We pay shipping and insurance within the Continental U.S. on orders over $100.00. I 3 . . I t

o 4 digital concepks

2 247 ROUTE 46 SADDLE BROOK, N.J. 07662 (201) 845-7101

2y
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CSC's donei- agair.

Brcken he price end gerfor-
mance Zarre-s xith nevs MAX-100.
The mu limace,grofzssonal porta-
tle freq.ency countzr tratgives you
more range, v sidility, eccuracy and
versatility than ary aompaisable unit |
at anywhere near its low, low price.

MAXimumperformance.
MAX-1@)isacinch-o use. It gives
you cor iinu isreadingsfrom z0Hz
toa guesan-eed 100MHz, ~ith 8-
digitaccuracy Fastr2ed ngs with
1/6-sec upcateand 1-sec.sampling
rate. Preciserreadings,derivec from a
crystal-zont-clled time Lase with
3ppm azcuracy High-sensitivity
readings from signak aslow as 30
mV, witr diode ovarload pratection
up to 2@0V peaks.

Input sigrals over 100MHz auto-
matically flash the ros: si¢nificent
digit. Ardd to ndicate low-battery con-
dition and e~tend remaining battary
li‘e, the entir= Jispla~ f ashes at 1Hz.

MAXimum versatility. Wherev-
erand wher2veryoLnzed accurate
fraquency readings, iAX candothe
jab. Use it wiik clip-lead €able sup-
plied. M ni-whipantenna. Crlcw-loss
ir-line tep with LHF co~nectors. =or
AMor Ffz; C3.ham, businessradio
ad R/C tramsmi:ter or -eceive- align-
ment. Mznitcrag audic anad RF gen-

FRREQ.OUL

erators. Checking computer clocks
and o-herdigital cirzuits. Repair of
depthsounders and fish spctters.
Troub eshootirg ult-asonic remote
contrals. For these, and huncreds of
other applications, vou'l fincitindis-
penseble.

M AXimum visibilizy. MAX-100
featur=s a big, bright 0.6" multip exed
8-digt LED display,witr leading-
zero blanking. So ycudcn'thave to
squini, or work up close.And, MAX's
flip-up stand is bui't-in.

MAXimum flexibility. MAX-100
operazes from ‘ourpower sources, for
useinlaborfield. Internal alkaline or
NiCac batteries. 11D or 220V wi'h
chargzar/eliminator. 12V with auo-
mobile ciga-etie-lighter adapter/
chargar And external 7z-10Vsuoply.

MAXimum value. \Vith all its
impressive specs, you'd expect MAX
tocos alotmorethana ow S134.95,
compiete with clip-lead zablz and
applications/instructionmanual. But
that's another nice thingabout MAX:
thougt it's accurateenough for lab
use, it's well within the reach of hob-
byists and CB-ers' bud3ets.

Tre MAX foryou-self at your CSC
dealer—or contzctus fo-full specs
and ycurlocal dealer's name. O~ce
you see how handy MAXis, you'll
want to “freq out” too. With CSC.

CIRCLE 45 ON FREE INFORMATION CARD
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Specifications. l
Fange: 20 Hz to 1 J0 MHz guaranzeet
Catetime: 1 sec. Resolution: 1 Hi. fc- |
auracy: + 1count + time base e i Inglu
fnpedance: 1 MS./56 pF Coupling 4CSie
Wave Sensitivity: 30 n\WiMs @ 3 Mz,
ternal Time Base Frequancy: 3.5793
c-ystalosc. Setability: + 3pm @ 257C. |
Temp-Stability: 3etter tkan C2rm.’C,
0-50°C. Max. Aging: 10 par/ /22 Display:
Eght 5" LED digits; anti-g ar sinchow Laa
z2ro blanking: decimal pein- app2arsb2
6zhand 7th digit waen inpLtexc2eds | Mz
Overflow: with signals over 993X €49 Hg
mr ost significant (left hand} diJ tflastes, 3
irg readings in excess of 1(C Mtz.Lisp
update: 1/6-secord plus 1 sec ga € time |Ldm
Battery Indicator: When Jower sapply “dll
bzlow 6.6 VDC, all cigits flash @ 1kzma
F ashing display extends battery lite Powes
AA Alkaline or NiCad ce Is Gntznall Ex
110 0r 220/VAC Eliminator/s1arger; AL0¢ig
rette lighter adapter; 7.2-1GVJ 3 ext supgly
Bat. Charging: 12-14hr Size [HWID]: 1/74">
563" x 7.75" (445x 1430 < 1969
Weight: Lessthan 1.5(t. O.68kg. v ka:
Accessories Included: C ip-12adinpst Zh:
mranual.

CONTINENTAL SPECIALTIES TORPZIE AT

43 Kendall Street, Box 1942
N2w Haven, CT 08529 1
223-624-3103 TWX 71(-4€5-1227 ‘
West! Coast: 351 Celitornia at,

San Francisco, CA G4 104

4 5-421-8872 TW» 9106-372-7932
M=XICO. ELPRO, S4, Mexicc C1v £-23 3)|0
CANACA Len Finkier Ltd., Cntar ¢
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New GD-1110 Pinball Game

Tke incredible Bally Fireball® pinball game you’ve been hear-
ing about now in low-cost easy-to-build kit form. One to four
players can play this exciting game that's so challenging its
impossible to grow tired of. Solid-state electronics and
ccmputer technology replace much of the failure-prone elec-
tromechanical devices found in other games. The GD-1110 is
not a toy but a sophisticated pinball game that will give you
years of fun and action.

Only $599.95

® 9994%%%YY5

New AR-1429 Stereo Hi-Fi Receiver

This year give symphonies, cool jazz, and the driving beat of
rock with this stereo performer from Heath. 35 watts, mini-
mum RMS, per channel into 8 ohms with less than 0.1% total
harmonic distortion from 20-20,000 Hz. The AR-1429 is per-
fect for the budget conscious stereo buff who requires a high
quality system. it has all the features of a high-priced receiver
and the performance too. Phono hum and noise are — 65 dB.
FM sensitivity is 1.8 uV. Provision for optional Dolby® FM mod-
ule. Like all Heathkit products, assembly is quick and easy.
Only $319.95

New 5280 Series
Test Instruments

Here are five new starter instruments in-
tended for (but not limited to) the begin-
ner. You'll be surprised at the features
and performance these new instruments
have. There's the 1G-5280 RF Oscillator
with 1000 Hz audio output, the IM-5284
high performance multimeter that reads
volts, chms and DC current, the IT-5283
Signal Tracer for RF, AF and logic trac-
ing, the 1B-5281 RCL Bridge for design
and experimentation and the 1G-5282
Audio Oscillator with a 10 Hz to 100 kHz
frequency range. And to power the 5280
series, you can build the IPA-5280-1 pow-
er supply. Only $37.95 each

¢ ¢

00 v = = ¢ oo
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New GD-1186
Digital Electronic Scale

Unique and functional truly describe
the new Digi-Scale electronic ‘‘weighing machine”. Big,
bright LED’s show your weight with more precision than nor-
mal scales and there are no springs or weights to compro-
mise performance. The digital readout may be mounted on
the wall or just about anywhere
Only $99.95

RADIO-ELECTRONICS

N
<o

New CS-1048
Cruise Control

You'll appreciate the CS-1048
every time you take a long trip
in your car. Just preset your
cruise speed and the CS-1048
does the rest electronically.
Maintains your car's speed
and improves mileage too.
Only $79.95

lﬁs"ui" ()
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New TO-1860
Heath/ Thomas Organ -_&--——.._..__

Mlcroprocessor based or-
gan has nine preassem-
bled and tested circuit
boards for really easy as-
sembly! Color-coded keys
and coordinated music
make learning to play a
breeze. Single-finger
chords,automatic rhythms
and 17 different instru-
ment voices add real ver-
satility. {
Only $1749.95 i

Read about these and nearly 400
other exciting kits in our new FREE Catalog

CIRCLE 100 ON FREE INFORMATION CARD
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of Truly Unique Gift Ideas!

New GC-1107 Digital Alarm Clock

A perfect kit for the first time kitbuilder. This super-accurate
timepiece has an attractive blue fcur-digit display that dims
automatically according to ambignt light. It also has the fea-
tures you need in a clock; 24-hour “smart” alarm, snooze
switch, alarm-on indicator and power failurz indicator.

Only $27.95

CONTINUNG ERUCATION

New Microprocessor Self-Instruction Course

Our EE-3401 Microprocessor Operation and Programming
Course ($89.95) is your key to the power of microprocessor
operation and programming. Features Heath's famous indi-
vidualized learning techniques to provide you with a thorough
background in microprocessor operation, interfacing and pro-
gramming. Accompanying software and hardware experi-
ments provide “hands-on”’ experience with the companion
ET-3400 6800 Microprocessor-based trainer ($189.95).

Nearly 400 fantastic g™
kits you can build. :
Electronic kits for
everyone. Stereo hi-
fi, television, ama-
teur radio, auto
accessories and
much, much

more.

Heath Company, Dept. 020-350

CIRCLE 100 ON FREE INFORMATION CARD

LA36 DEC
Writer 11

$1495

Assembled

$530

New Heathkit Personal Computers

For the ultimate gift, there’s a Heath Computer System
Destined to be the industry leaders, Heathkit compute
products are the total system designs that excell in
home, hobby, business and educational applicatiors
Powerful software gets them up and running fast. Su:
perior software, documentation and service suppcrt
keep them that way.

[11 H8 8080 8-Bit Digital Computer Kit

2] H11 LSI-11 16-Bit Digital Computer Kit

f3] H9 Video Terminal Kit

[a] H10 Paper Tape Reader/Punch Kit

[5] LA36 DEC Writer |l (Assembled)

Prices are mail-order net F.0.B. Benton Harbor, Michigan.
Prices and specifications subject to change without notice.

Send for your Heathkit
Catalog in time for
Christmas Giving!

T l-------------mll1

Heath Company, Dept. 020-350
Benton Harbor, Michigan 49022

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

Name. -
Z
Address. @]
<
m
City. State <
03]
m
= Zip o
GX-337 (._5
L------------------m :“
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® 71117
Bearcat ;-’11 Features
¢ Crystal-less—Without ever buying a crystal you can
select from all local frequencies by simply pushing a few
buttons.

Decimal Display—See frequency and channel
number—no guessing who's on the air

1
I
Specifications

Frequency Reception Range
Low Band

32—50 MH:z

$289.

The Bearcat® 210 is a sophisticated
scanning instrument with the ease of
operation and frequency versatility
you’ve dreamed of. Imagine, selecting
from any of the public service bands
and from all local frequencies by
simply pushing a few buttons. No
longer are you limited by crystals to a
given band and set of frequencies. It’s
all made possible by Bearcat spaceage
solid state circuitry. You can forget
crystals forever.

Pick the 10 frequencies you want to
scan and punch them in on the
keyboard. It's incredibly easy. The
large decimal display reads out each
frequency you’ve selected. When you
want to change frequencies, just enter
the new ones.

Automatic search lets you scan any
given range of frequencies of your
choice within a band. Push-button
lockout permits you to selectively skip
frequencies not of current interest.
The decimal display with its exclusive
“rolling zeros” tells you which
channels you’re monitoring. When the
Bearcat 210 locks in on an active

5-Band Coverage —Includes Low. High, UHF and UHF
“T" public service bands. the 2-meter amateur (Ham}
band, plus other UHF frequencies

Deluxe Keyboard —Makes frequency selection as easy
as using a push-button phone. Lets you enter and
change frequencies easily try everything there is to
hear

“Ham" Band
High Band

146—148 MHz
148—-174 MHz
UHF Band 450—470 MHz the channel
“T" Band 470—512 MHz monitored.

*Also receives UHF from 416—450 MHz With the patented track-tuning

frequency the decimal display shows
and frequency being

Patented Track Tuning-—Receive frequencies across the Size

full band without adjustment. Circurtry is automatically
aligned to each frequency monitored

Automatic Search—Seek and find new. exciting
frequencies.

Selective Scan Delay—Adds a two second delay to
prevent missing transmissions when “calls” and
‘answers” are on the same frequency

Automatic Lock-Out—Locks out channels and “skips”
frequencies not of current interest

Simple Programming—Simply punch in on the
keyboard the frequency you wish to monitor.

Space Age Circuitry-—Custom integrated circuits a

Bearcat tradition.

UL Listed/FCC Certified—Assures quality design and
manufacture

Rolling Zeros—This Bearcat exclusive tells you which
channels your scanner is monitoring

Tone By-Pass—Scanning is not interrupted by mobile
telephone tone signal.

Manual Scan Control—Scan all 10 channels at your
own pace

3-Inch Speaker—Front mounted speaker for more
sound with less distortion

Squelch—Allows user to effectively block out unwanted
noise

AC/DC—Operates at home or in the car

™

Ml COMMUNICATIONS

10%" Wx3"Hx7%" D
Weight

4 1bs. 8 oz.
Power Requirements

117V ac, 11W; 13.8 Vdc, 6W
Audio Output

2Wrms
Antenna

Telescoping (supplied)
Sensitivity

0.6uv for 12dB SINAD on L & H

bands

U bands slightly less
Selectivity

Better than —60 dB @ + 25 KHz
Scan Rate

20 channels per second
Connectors

External antenna and speaker; AC &

DC power
Accessories

Mounting bracket and hardware

DC cord

master charge

system, the Bearcat 210 automatically
aligns itself so that circuits are always
“‘peaked’’ for any broadcast. Most
competitive models peak only at the
center of each band, missing the
frequencies at the extreme ends of the
band.

The Bearcat 210’s electronically
switched antenna eliminates the need
for the long low band antenna. And a
quartz crystal filter rejects adjacent
stations as well as noise interference.

Call toll-free 800-521-4414 now to
place a BankAmericard or Master-
charge order. This is our 24 hour
phone to our order department and
only orders may be processed on this
line. To order in Michigan or outside of
the U.S. dial 313-994-4441.

Add $5.00 for U.S. shipping or $9.00

3 MR LY for air UPS to west coast. Charge cards
Z or money orders only please. Interna-
,g)_: ELECTRON ICS tional orders invited. Michigan resi-
ﬁJ_,) Box 1002 Dep'l' 502 dents add tax. Please write for
o : : tity pricing.

¢ § Ann Arbor, Michigan 48106 USA s

g
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BUILD

Biorhythm |

Clock

Predictyour

good and bad days

Unique digital clock keeps track of your biorhythm curves

and determines your physical, intellectual and sensitivity peaks

FRED BLECHMAN, K6UGT

MANY BOOKS AND ARTICLES HAVE BEEN
published describing “biorhythms”—life
cycles—and their effects on accidents,
illness and interpersonal relationships.
Various devices for computing biorhythm
cycles are available, from electronic cal-
culators to complex gear-driven circular
slide rules. Some people pay considerable
sums for computer printouts describing
and analyzing their biorhythm cycles.
These printouts require constant updat-
ing, or are difficult to interpret, or both!

The Biorhythm Clock described here
can be built for under $30. Set the clock
just once and it will continuously display
your physical, emotional and intellectual
biorhythm curves in digital form without
any further attention from you. No cal-
culations, tabular listings, slide rules,
templates or computer printouts are
needed! All that is necessary is about 7
watts of 117-volt 60-Hz AC power, or as
much as a small nightlight.

What are biorhythms?

Biorhythm researchers claim to have
statistically determined that, starting
from birth, humans have built-in biolog-
ical “clocks” that vary their physical,
emotional and intellectual capacities dur-
ing regular repeated cycles. Figure 1
shows these cycles. They are convention-
ally represented as sinewaves of varying
lengths—a 23-day physical cycle(P), a
28-day emotional or sensitivity cycle(S)
and a 33-day intellectual cycle(I). These
cycle lengths apparently have been veri-
fied by independent researchers at differ-
ent times and locations, and with differ-
ent human subjects. The actual cycle

amplitudes (or heights) have no signifi
cance; the curves are intended only to
represent the day-to-day variation.
Above-the-line days are said to be “high”
or “discharge” days, below-the-line days
are “low” or “recharge” days, and the
line-crossing days are termed “critical.”

These curves can be interpreted briefly
as follows:

Physical—Energy, vitality and endur-
ance during the first 11'/ days; fatigue,
less reserve power and less energy during
the last 11'/: days.

Sensitivity (or Emotional)—Optim-
ism, cheerfulness and cooperation during
the first 14 days; overly sensitive, moody,
irritable and negative the last 14 days.

Intellectual —Clear thinking, good
memory, alert, analytical, creative and
ambitious for the first 1672 days; diffi-
culty in making decisions, poor concen-
tration, illogical, forgetful and mentally
lazy during last 16'/2 days.

Critical Days—These are the unsettled

“switching” days. On these days you
should be on guard against accid:nts,
especially when the physical and s:nsi-
tivity cycles are both critical on the same
day.

Although the foregoing is an over.im-
plification, our intent is only to surnrar-
ize the biorhythm concept for those unac-
quainted with it so that the purpose o Lthe
Biorhythm Clock can be better urler-
stood.

How it works

Figure 2 shows the relative electiwnic
simplicity of the Biorhythm Clock. T"iree
sets of conventional TTL 7490 decade
counters together with 7447 decider
drivers and segment resistors are usad to
light the red, green and yellow sc en-
segment digital LED displays. Each set
of digits is wired so that the displavsare
reset to 00 at the proper point in |eir
cycle count. An MMS5316 cloc| IC
counts down from the 60-Hz line inpti to
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FIG. 1—BIORHYTHM CURVES combined on single graph. The colored version on the front :crer

should be attached to the clock for easy reference.
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¥ RADIO-ELECTRONICS
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FIG. 2—BIORHYTHM CLOCK displays your cycle-count for the three biorhythm curves.

All rosistors are Vi-watt, 10%

R1-R42—330 ohms

R43— 100,000 ohms

R44—220 ohms

C1-C3—1000 uF, 16 volt, electrolytic

C4—220 uF, 10 volt, electrolytic

C5—10 uF, 10 volt, tantalum

C6-C12—.01-uF disc

D1-D4—1N4001 1A, 50 volt, silicon
rectifier

D5-D7—1N9 14 diode

LED 1—red, jumbo light-emitting diode

Q1, Q2—2N2222 NPN switching transistor

IC1-IC6—7447 BCD-to-seven-segment
decoder/driver

IC7-1C12—7490 decade counter

IC13-—7421 dual 4-input AND gate

IC14—7805 5-volt regulator

PARTS LIST

IC15—MM53 16 digital alarm clock
(National)

T1—6.3-volt 1.2A-amp transformer; 117
VAC 60-Hz primary

DSP1, DSP2—red .3-inch common anode
LED display (MAN-72 or equiv.)

DSP3, DSP4—green .3-inch common
anode LED display (MAN-52 or equiv.)

DSP5, DSP6—yellow .3-inch common
anode LED display (MAN-82 or equiv.)

S1-S4—normally open pushbutton switch

Misc. —Hookup wire for the switches and
jumpers, line cord, heat sink for IC14.
The following items are available from

Optoelectronics, Inc., Box 219,

Hollywood, FL 33022:
Kit BC-P: Complete parts kit, $29.95.
Kit BC-PCB: Printed-circuit boards,

drilled, etched, solder-plated and silk-
screened with component locations,
with three-color metal-foil self-adhesive
biorhythm curve decal, $9.95.

Kit BC-S: All IC and display sockets,
MMS5316 40-pin socket; complete set,
$4.95.

Kit BC-C: Custom-made cabinet, with
predrilled holes includes hardware.
Smoke-gray base, with clear, white or
black cover (please specify cover color),
$9.95.

Kit BC-A: Completely assembled and
tested Personal Biorhythm Digital Clock,
with 90-day warranty, $64.95.

Add $2 per order for shipping and
handling. Florida residents add state
and local sales tax as applicable.

a 1-Hz digit-setting output at pin 39 and
a once-a-day all-digit-advance output
(alarm) at pin 25. Since the biorhythm
count changes only once a day, the
MMS5316 eliminates the need for a whole
string of digital dividers to count the
5,184,000 cycles entering the unit from
the power line in one day.

The 7490 counters advance only on a
negative-going pulse, and transistors QI
and Q2 invert the positive-going outputs
at pins 25 and 39 to provide an almost
direct path to ground for the 7490 pin 14
inputs. Also, because the MMS5316 out-
puts provide insufficient current, tran-
sistors Q1 and Q2 are necessary to relia-

bly drive the counters directly.

The normally open pushbutton
switches are used initially to enter the
digits of your personal biorhythm count
on the day you set the clock. When a
pushbutton is pressed, the 7490 to which
it is connected advances one count per
second. At the same time, the red dis-
crete LED lights. This serves as a blink-
ing activity indicator and also, as you will
see further on, as a simple, visual switch
debouncing device and alarm-setting
timer.

Diodes DS, D6 and D7 isolate the
digit-pair setting circuits from cach oth-
er. Once a day, transistor Q1 is driven
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into saturation by a positive output from
pin 39 of the MM5316, grounding pin 14
of the units digit of each digit pair and
advancing cach pair by onc count. The
FAST switch, directly connected to pin 34
of the clock IC, allows you to advance the
clock IC so that the output from pin 25
occurs at the correct time each day.
Power from the AC line is isolated by
step-down transformer T1, so no high
voltages appear at any of the circuit
points and there is no shock hazard. The
low AC voltage is fullwave bridge-recti-
fied, then regulated and filtered by a
conventional 7805 IC and electrolytic
capacitors Cl, C2 and C3. Transient
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suppression is accomplished with .01-uF
disc capacitors at the power inputs of all
the 7490, and with electrolytic capa-
citor C4 and tantalum capacitor C5
bypassing the regulated DC supply line.
A 60-Hz signal directly off the trans-
former secondary is conditioned for pin
35 of the MM5316 by resistor R43 and
capacitor C7. Unregulated DC power is
tapped off ahead of the regulator to drive
the displays, the clock IC and the discrete
LED; regulated power is used only for
the TTL IC’s. Although the MMS5316
requires a minimum of 8 volts, since only
a limited number of functions are used
(onty 8 pins out of 40 are used), it works
well even below the unregulated 6.5 volts
used here.

The digit-pair reset circuits are unique
and need some cxplanation. Convention-
ally, the 7490 IC’s, wired as shown, each
count from 0 to 9 and then reset to 0 on
the next count. They count in BCD
(Binary-Coded Decimal). The “carry”
from pin 11 of the least-significant (unit)
digit in each pair triggers input pin 14 of
the tens digit with a negative-going pulse
when the unit digit resets to 0. Left alone
in this manner, the digits would count to
99 and then reset to 00 on the next
count.

However, for biorhythm ceunting, it is
necessary to “break™ the count at differ-
ent points. The two red digits (physical
curve) use a total count of 23; the green
digits (sensitivity curve) use a count of
28; and the yellow digits (intellectual
curve) need a total count of 33. For
circuit simplicity, a count sequence was
used that starts at 00 instead of the
conventional O1 used in biorhythm count-
ing. Therefore, the physical-curve count
(the red digits) runs from 00 to 22 and
resets to 00 on the 23rd count. Similarly,
the green sensitivity digits and the ycllow
intellectual digits count from 00 to 27
and 00 to 32, respectively.

A single inexpensive 7421 dual four-
input AND gate accomplishes this count
sequence by combining the proper BCD
outputs of the counters and resetting the
counters at the correct count. (See Fig.
2.) For instance, when the physical-curve
count is reset, BCD outputs representing
the decimal number 23 (*2” from the
tens digit, together with “2” and *1”
from the units digit) are fed to iC13-a.
The output of 1C13-a goes high on the
23rd count; this instantly resets both
7490’s 10 00 through pins 2 and 3. Simi-
larly, the intellectual-curve count is reset
to 00 on the 33rd count by a “2” and “1”
from each digit, combined in IC13-b to
provide a positive pulsc to pins 2 and 3 of
IC11 and ICI12. Reset is simplified for
the scnsitivity-curve digits; each 7490 has
a built-in AND circuit requiring both
pins 2 and 3 to be high for reset. There-
fore, the 2 BCD output of the tens
digit triggers one reset pin high on each
7490, and the 8" BCD output of the
units digit triggers the other reset pin

high, thus driving the count back to 00 on
the 28th count.

The blinking LED

The blinking LED is not only an activ-
ity indicator, pulsing once per second, but
it serves other important purposes. When
the LED is on, the collector of transistor
Q2 is essentially grounded. This also
means that if any of the pushbutton
setting switches are operated at this time,
contact bounce advances the digits errati-
cally, since each bounce resembles a
negative-going pulse to the counters. Of
course, debouncing circuits could be used
for each switch. However, it’s far less
complicated to open or close the setting
switches when the blinking LED is off,
since during that period the transistor
collector is high and unable to ground the
counter inputs.

The blinking LED can also be used for
visually counting the seconds when you
set the daily changceover time of the Bio-
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rhythm Clock. This is covered in the
setting instructions.

Incidentally, don’t be alarmed at find-
ing no base, biasing or pull-up resistors
used with switching transistors QI and
Q2. Since pins 25 and 39 of the MM5316
are current-limited internally by their
MOS nature, there is no danger of over-
driving the transistors.

Construction

Two single-sided circuit boards are
used. The main board contains all parts
except the displays, switches and trans-
former. The display board, which is
placed almost vertical to the main board,
contains three pairs of different-colored
seven-segment readouts. Of course, if you
prefer, you can use readouts of the same
color, but much of the effect and the
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correlation with biorhythm curves used
to interpret the digits, will be lest For
simplicity, each board is “stuffed” with
parts and soldered independentlv, then
they are joined using the 42 resistors
projecting from the main board for phys-
ical and electrical mating.

Assemble the main board first. The
foil pattern for the main board is shown
in Fig. 3 and the component placenent
diagram is shown in Fig. 4. Thee is
nothing critical about the assembdlv se-
quence, but it is wise to mount and solder
the smallest parts first, then build 1p to
the larger ones.

If you start with the 42 330-ohn resis-
tors, you’ll be able to use the c¢lipped
leads later as jumper wires. Bend one
lead of a resistor at a 90-degree angle
very close to the resistor body, and irsert
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this lead into the main PC board at loca-
tion R1. Position the resistor body so the
unbent lead sticks straight out from the
edge of the PC board. Do the same with
the other 41 resistors in locations R2
through R42. Solder each bent lead to
the foil side of the board, then cut off and
save the excess leads. All the resistor
leads extending from the PC board edge
should be approximately parallel and
equally spaced to mate with the display
board.

Install the excess clipped resistor leads
in the 22 jumper positions shown on the
main PC board. Using pliers, bend the
wire to fit between the holes, insert in the
board, solder and clip off the excess with
a wire cutter, Insert and solder the other
resistors, then power diodes D1-D4 and
signal diodes DS-D7. Make sure that the
cathode (band end) of each diode is
oriented as shown.

Next, install the sockets; note that
there are three sizes. Insert them in the
proper hole pattern and bend over diag-
onally opposite leads to hold the socket in
place while soldering. Use a magnifying
glass during assembly if possible. If not,
examine with a magnifying glass to check
that there are no solder bridges between
pins or circuit paths, and that the pins are
properly soldered to the circuit. If you do
not use sockets, solder in all the IC’s
except the MM5316. The notch, indent
or dot marked on an IC designates the
pin 1 end.

Solder the small capacitors into the
main board, observing polarity for capac-
itors C4 and C5. Insert and solder the
two transistors, being very careful that
each lead is in the proper hole. Next,
install voltage regulator 1C14 and attach
the heat sink by pushing it down over the
regulator until it snaps into position.
Solder electrolytic capacitors C1, C2 and
C3 to the PC board, making sure the
polarity is as indicated. Set the main
board aside for a while.

Assemble the display board next. The
foil pattern of the display board is shown
in Fig. § and the parts layout is shown in
Fig. 6. Solder the sockets into the display
board, again being extra careful to avoid
solder bridges or bad solder joints. If you
don’t use sockets anywhere else in this
project, you should use them here, since
unsoldering an inverted digit, or one with
a dim or dead segment, can be a real
chore. Using sockets also lets you inter-
change colors and test digits. Finally, be
sure to insert the discrete red jumbo LED
with the “flat” (cathode) in the hole to
the right.

Mating the main board with the dis-
play board can try your patience and
dexterity unless you use a simple trick.
Looking down on the main board, trim
the projecting resistor leads so that their
length tapers from one end of the main
board to the other. You can then insert
the longest resistor lead into the first
display-board hole (make sure the foil

side of the display board faces the main
board), then the next shortest lead into
the next display-board hole, and so on.
When all 42 resistor leads are inserted
into the display board, gently rock the
display board toward the main board
unti! the two boards almost touch along
their common edge. Solder the resistor
leads to the foil side of the display board,
and clip the excess leads from the front of
the display board. Run insulated wire
leads from points A and E on the main
board to points A and E on the display
board, snaking the wires between parts.
The display board is now approximate-
ly at a right angle to the main board and
ready for mounting in an appropriate
case. A plastic pre-drilled case is avail-
able from the parts supplier listed in the
parts list. Because the front panel of this
case slopes back slightly at a 79-degree

TOP VIEW of clock mounted in plastic housing.

FIG. 5—FOiL PATTERN of
display board shown half
size.
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angle, you’ll have to flex the display
board back slightly to match the slope of
the case. Be gentle, since it is possible to
crack one of the segment carbon-resistor
bodies if you overdo it.

The switches are wired to points B, C,
D, F, G and H on the main PC board (see
Fig. 4). Mount the switches on the cabi-
net back, with the p switch behind the left
side of the PC boards (directly behind the
large capacitors), the S switch in the
center of the back, and the 1 switch on the
right side. The FAST switch mounts above
the P switch.

Feed the line cord through the cabinet
back, and knot it near the end to act as a
strain relief. Mount the transformer on
the cabinet back, then wire the trans-
former primary (black wires) directly to
the line cord. Solder and tape to prevent a
shock hazard. The connections for the
transformer secondary (green wires) are
soldered in the main PC board at the AC
In location.
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If you used sockets, insert all IC’s and
displays, observing the proper orientation
of pin I of each IC. The red digits go on
the left, the green in the center and the
yellow on the right. The decimal point,
visible even on an unlighted display,
should be at the bottom. If you did not
use a socket for the MMS316, you can
solder it directly to the PC board now. It
is not necessary to solder the pins to pads
that do not have a trace going to them,
since most of the MM 5316 pins are not
used in this application. Make sure that
pin | is at the right rear corner of the PC
board. This is a MOS (Metal Oxide
Semiconductor) device and easily
damaged by a static charge. leave the
unit in its conductive foam carrier until
you're ready to use it. For completely
safe handling, use a grounded (or bat-
tery-operated) soldering iron and a
ground strap through a I-megohm resis-
tor attached to your wrist. The final
assembly step is to install the PC boards
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into the cabinet base.

“Smoke test” the Biorhythm Clock by
plugging it into the 117 VAC line. All the
displays should light, but some scgments
may not operate until the switches are
used. The numbers displayed will be
random. The red front-panel discrete
LED should blink once cach second.
Operate the pushbutton switches one at a
time. When the p switch is depressed, the
left-hand pair of digits should count up
once per second to 22, then to 00 and
then count up again. The S switch should
make the center digits count from 00 to
27 and repeat: the 1 switch advances the
right-hand digits from 00 to 32 and
repeats. If the numbers secem to jump
ahead when you close or open the switch,
this is normal. To prevent this, open or
close the switch when the blinking LED
is off. Now close the FAST switch; it may
take as long as 23 scconds, but within
that time «/l the digit pairs should
advance by onc count. This operation
should repeat every 24 seconds as long as
this switch is closed. If the P. S or 1
switches do not advance their respective
digits, close the FAST switch for two or
three seconds and try again.

Setting and using

The graph on the front cover of Radio-
Electronics shows all three biorhythm
curves combined on a single 0-to-32-day
layout. Each space between the lines
represents a day. and cach line indicates
midnight, with the left-hand line at each
space representing the beginning of each
day. Day 0, for example, starts at mid-
night and ends at the beginning of day |.
The last day of each cycle is followed by
the 0-day of the same curve, since these
curves are said 10 be exactly repetitive
throughout one's lifetime. Your time of
birth can even be approximated, and your
curves would shift to the right by that
part of a day; if you were born at noon,
your curves would start in the center of
space 0.

After the Biorhythm Clock has been
set, you will then be able to glance at the
digits displayed at any time and simply
refer to the curves to see where you are
that day on cach curve! Each curve in the
graph on the front cover is represented in
a different color. Simply cut out the
graph and paste it on top of the cabinet
for quick, casy reference.

Todetermine the initial settings for the
digits, you have to determine the number
of days from your birth to the present
and divide by 23, 28 and 33 to obtain
your personal “P,” “S™ and "I curve
position for that day. Once this informa-
tion is entered in the Biorhythm Clock.
one count is automatically added cach
day that is even correct on leap years all
the way to the year 2000 and beyond.

To count the total number of full days
you've been alive, start with the full
years since your birth date and multiply
by 365. Add the number of lcap year

days during those years: every year divis-
ible by 4 (such as 1976) is a leap year,
except for years divisible by 100, such as
1800 and 1900. However. years divisible
by 400, such as 2000, are lcap years. This
compensates for the difference between
the length of the common and astronom-
ical years. Now add the days of cach full
month, being carcful to get the nght
number of days in ecach month. Add to
this the number of days in the parts of a
month. You now have a rotal days figure.
excluding the setting day, which will be
added in the setting procedure.

Divide by 23; the result will be a full
number and a remainder. The full num-
ber represents the completed cycles
you’ve already experienced: the remain-
der is yesterday in your present cycle.
Enter this remainder on the “P” (red)
digits. Do the same for the “S™ (green)
curve by dividing by 28, and divide by 33
to obtain the “I”" (yellow) count entry.

For example, suppose today is July 2,
1977, and you were born July 23, 1927.
Start by calculating the number of days
in the full years: 1928-1976, inclusive =
49 years X 365 = 17,885 days. Next
come the leap year days: 49 divided by 4
equals 12 days (eliminate the remain-
der.) Now calculate the number of days
in the full months between the day you
were born and January 1, 1927 (the
beginning of the first full year): 153 days
(August through December.) Don’t for-
get 1o add the number of days in the full
months between the last full year and
today’s date: 181 days (January through
June.) Lastly, calculate the number of
days in the partial months between the
day you were born and the last full
month: 9 days (July 23, 1927 and July
31, 1927.) Don’t forget the number of
days between the last fuill month and
today'sdate: | (July 1, 1977.) Add all the
days and you will discover that you have
been alive 18,241 days.

Note that the total number of days is
one less than the actual number of days
of your life, since the day of setting was
not included. This is the number you
must use, since you will add one day
when you set the clock.

Now, divide 18,241 by 23, 28 and 33.
Since 18,241 divided by 23 is 793 with a
remainder of 2, the “P* initial setting is
2. (Note: If you use a calculator, the
answer is 793.08695. Multiply the deci-
mal portion by the divisor—in this case,
23—which gives 08695 X 23 =
1.99985, or 2 days.) Similarly, dividing
18.241 by 28 gives an “S™ setting of 13,
and dividing by 33 yields an 1" setting
of 25.

Set these “*P,” *S” and I numbers
into the Biorhythm Clock, remembering
to press and release the setting switch
only when the blinking LED is off, or the
digits will jump ahcad. If this happens,
just repeat the operation. Each pair of
digits are set separately, and do not
interact with any other pair. If the digits
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do not advance when the pushbutions are
pressed and the LED stays on, this icans
the clock IC atarm pin is active, ground-
ing the 7490 unit counters through tran-
sistor Q1. Just hold down the FAST jush-
button for two or three seconds 1o clear
this condition.

Now you must decide the time you
want your digits to advance each cay—
midnight. noon, 8 AM? The choice is up
to you, but around midnight is the most
usual time. The time you choose ceter-
mines the next and final steps in setting
clock. Hold the FAST pushbutton Jown
until all three digit pairs advance s:mul-
tancously. This could take as long as 23
seconds, depending on the randorn turn-
on clock IC alarm and real-time sctiings.
(Since these settings cannot be read, no
control is provided.) Activating the FAST
switch causes the clock IC real time to
advance one hour per second, uniil it
coincides with the alarm time. At this
point, the alarm positive output turns on
transistor QI, the three units digit:. ad-
vance one count and your biorhthm
count is displayed for the start of “to-
day.”

Releasing the FAST switch cause:. the
clock IC to count in real time; the alarm
output at pin 25 of the MMS5316 will
remain active for an hour, then tury ofl
and repeat 24 hours later, advancing; the
digits one count. However, you car ad-
vance the clock time one hour per se:ond
by holding down the FAST switch, mcving
ahead through ‘*today™ for as many
hours as you desire. For example, if you
set the clock at 4 PM and you want it to
change at midnight cach day. becaise 4
PM is 16 hours past midnight, you iave
advanced 16 hours into ““today.” Ttere-
fore, when the digits have advanced cnce,
which brings them up to “"today’s™ ccunt,
just continuc to hold the FAST switch
down for 16 more seconds. using the
blinking LED to count the secends.
When you release the switch, the clock
IC will count at normal speed anc. in
around cight hours (in this example,
around midnight) all digit pairs will
advance by one. and you'll be into “to-
morrow ™! R-E

ElA urges standardized CB call
signals

A simple standardized selective call sig-
nal system has been urged by the Cemmu-
nications Division of the Electronics Inijus-
tries Association. The system could te huilt
into new radios or added to existing sets.

Used for many years in land rmcbile
radios, selective calling is a system in which
a receiver remains silent during channel
monitoring and is then triggered by a
preset tone or tones to respond to a sp««Cif-
ic call intended for that receiver alone.

When CB was young, selective cailing
systems were a standard feature. La'ely,
however, interest has been revived, du: to
recent solid-state innovations and o her
technological advances, plus the ever-
present problem of CB channel overcro nd-
ing.
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An old technique, now applicable to TV broadcast and reception,
promises vastly improved reception for many viewers

ROBERT F. SCOTT
TECHNICAL EDITOR

ALMOST FROM THE VERY BEGINNING OF TV BROADCASTING, SOME
television viewers have been plagued with a number of reception
problems. The most common are

* Ghosts caused by multipath reception

e Co-channel interference

e Adjacent-channel interference

¢ Critical antenna orientation

¢ Fading and weak-signal areas

An announcement, last April 6, that the FCC had amended
its rules to permit the use of right-hand circular or elliptical
polarization for TV broadcast transmissions almost stood the
TV broadcast industry on its ears. The reason for the excite-
ment is that circular polarization-—used for about 10 years in
FM broadcasting—appears to be the solution to the problems
listed above.

In its rulemaking notice, the FCC noted that horizontal
polarization, the standard for TV broadcasting since 1941,
“was inappropriate for minimizing such problems as reflections
(ghosts), spotty coverage (canyon effects) and multipath inter-
ference. Also, horizontal polarization requires critical antenna
orientation for maximum signal reception and minimum distor-
tion.”

Before looking into circular polarization (CP) and how it
makes possible the many promised advantages, let’s take a look
at horizontal polarization (HP) as used in the U.S. and vertical
polarization (VP) as used in England and parts of Europe.

Polarization

Radio waves are composed of electric (electrostatic) and
magnetic fields that are at right angles to each other and
perpendicular to the direction of wave travel (Fig. 1). The
polarization of a given antenna corresponds to the direction of
the electric field. Thus, an antenna radiator oriented horizon-
tally radiates horizontally polarized waves. When the electric
field is vertical the radiator is vertically polarized. It is for this
reason that antennas are referred to as being horizontally polar-
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FIG. 1T—ELECTROMAGNETIC WAVES are composed of electric and
magnetic fields that are perpendicular to each other.

ized or vertically polarized. Figure 2 shows how a hypothetical
observer might see approaching vertical and horizontally polar-
ized radio waves.

Note that the amplitude of the electric ficld goes through
zero once every half-wavelength. A receiving antenna oriented
horizontally in the plane of the clectric tield, extracts encrgy
from that field. However, that same receiving antenna is incap-
able of extracting energy from the same clectric field when it is
oriented at right angles to it. Thus, the strength of the signal
gencrated in the receiving dipole depends on the dipole’s orien-
tation. For the best reception of a horizontally polarized signal,
we need an antenna that is horizontal and perpendicular to the
direction of propagation. The more the antenna deviates from
the horizontal, the greater the signal loss. The signal at the
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FIG. 2—POLARIZED ELECTROMAGNETIC WAVES. Vertically polarized
wave is shown in a. Horizontally polarized wave is shown in b.

antenna terminals drops to zero when the antenna is vertical.

Circular polarization results when two radiators—one hori-
zontally polarized and the other vertically polarized—arc fed
with the same RF signal. When the signals driving the two
radiators are 90-degrees apart, the generated field has constant
magnitude and rotates clockwise or counterclockwise, depend-
ing on whether the horizontally polarized wave leads or lags the
vertically polarized wave. A counterclockwise rotating field is
said to be lefi-hand polarized. Conversely. a right-hand polar-
ized signal rotates clockwise (as viewed toward the direction of
propagation. See Fig. 3.)

Advantages of circular polarization
1—A dipole antenna in a circularly polarized field intercepts
a constant level of signal regardless of its orientation—be it
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FIG. 3—RIGHT-HAND POLARIZED WAVE appears to rotate clockwise as
viewed toward the direction of propagation.

vertical, horizontal or at any argle between 0 and 90 degrees.
Thus, circular polarization is compatible with the horizontally
polarized outdoor antenna, the collapsible whip built into many
portable and table model sets and the “rabbit ears” that may be
oriented at almost any desirable angle. Figure 4 shows how the
three common types of TV receiving antennas are cqually
receptive to components of a circularly polarized signal.

2 A circularly polarized receiving antenna is almost totally
immune to reflected multipath signals and to co-channel signals
arriving from the rear of the antenna. A right-hand circularly
polarized antenna responds only to right-hand circularly polar-
ized radiation and is practically immune to the pickup of left-
hand polarization. This characteristic of circular polarization
offers a great reduction in ghosting from multipath reflec-
tions- —theoretically as much as 25 dB when both receiving and
transmitting antennas are circularly polarized.

The reason for this is that reflections from a flar surface
cause a reversal in the direction of rotation of the electric field.
As Fig. 5 illustrates, a circularly polarized signal with right-
hand rotation, when bounced off a flat surface. produces a
reflected wave with left-hand rotation. The horizontally polar-
ized receiving antenna will be energized by both the direct and
reflected waves and cause a ghost in the picture. On the other
hand, the right-hand CP receiving antenna responds only to the
direct wave and rcjects the reflected wave, so ghosting is elimi-
nated. The photos in Fig. 6 are examples of the ghost-reducing
capabilities of circular polarization. The photo on the left was
taken when using horizontally polarized transmitting and
receiving antennas. The right-hand photo was made at the same
location a few seconds later using CP transmitting and receiv-
ing antennas. Note the improvement made possible by circular
polarization.

Figure 7 shows why a circularly polarized receiving antenna

CP
TRANSMITTING
ANTENNA

.

HDRIZ COMP

compP
HORIZ &
ZRT
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|
O

FIG. 4—CIRCULARLY POLARIZED WAVES can be received by three
common types of TV antennas.

HORIZONTALLY PO .A- IZED
RECEIVING ANT ‘Wt i

TRANSMITTING
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RIGHT-HAND CIRCULARLY
POLARIZED RECEIVING
ANTENNA

FIG. 5—CIRCULARLY POLARIZED ANTENNA reduces ghosis.

[\ /

FIG. 6—GHOST REDUCING CAPABILITY is evident. The photo at '&ft was
taken while using HP receiving and transmitting antennas. At rigt, taken
moments later, shows CP tr and recepti

does not respond to signals from the rear. An antenna dzs zned
to receive a right-hand circularly polarized wave comirg ‘rom
the front will view a similarly polarized wave coming fiorn the
rear as having left-hand polarization. When the antcua in
Easton is oriented to receive the Middletown station, its dack
will see the co-channel Centerport signal as having le -hand
polarization and will reject it. Typically, 4 Yagi or log-feriodic
receiving antenna has a front-to-back ratio of 15 to 20 cB. A
CP antenna can have a front-to-back ratio as great as 40 1B.

Axial ratio

In practice, a CP antenna with perfect circular polasiz:tion
does not exist. Instead, the rotating electric field is an < lipse
that can be represented as two counter-rotating circular polar-
ized signals as in Fig. 8. The ability of a CP antenna to reduce
ghosts caused by reflections is determined by a factor ca'led the
axial ratio. This is defined as the ratio of the major axis 1 E ') of
the polarization ellipse to the minor axis (E2).

Figure 8-a shows the development of a circularly pcladized

RH CIRCULARLY
POLARIZED TRANSMITTING ANTENNA
(MIDDLETOWN)

K

RH CIRCULARLY POLARIZED
RECEIVING ANTENNA
(EASTON)

l/
7

/

/

RH CIRCULARLY PO A+ IZED
TRANSMITTING ANTENFA
(CENTERPORT)
FIG. 7—FRONT-TO-BACK RATIO of circularly polarized receiving asiten-
na can be 20-dB greater than a horizontally polarized receiving ant:ana.

www americanradiohistorv com

L2461 H3GNIAON

[
-]


www.americanradiohistory.com

RADIO-ELECTRONICS

&
(=]

wave consisting of a large right-hand component and a very
small left-hand component. The axial ratio increases toward
infinity as the right-hand polarization component decreases and
the left-hand component increases. In Fig. 8-c, the left- and
right-hand components are of equal amplitude and the axial
ratio is infinity. (In these examples, the polarization ratio E/
Ey is unity; where Ey is the vertical component and E, is the
horizontal component.) Figure 9 shows the relationship be-
tween the axial ratio and ghost reduction.

Ey
RH RH LH
POL POL P0L
= + @7 a
Ey
AR=14
Ey—I RH LH LH
POL POL POL
Ep = + 4@, b
Ey
AR=2§

Ey RH LH

: F POL + i POL c
N 4

E
POLARIZATION RATIG = ﬁ‘

LB
AXIAL RATIO = 7]

FIG. 8—ELLIPTICAL POLARIZATION is a combination of two circularly
polarized signals.

Fringe-area performance

When circular and horizontally polarized receiving antennas
of the same relative efficiency and gain are compared, the CP
model will develop about twice the received power at its termi-
nals. This additional terminal voltage can mean a reduction in
snow in fringe areas or an increase in coverage—particularly to
sets employing built-in antennas or rabbit ears.

The broadcaster and CP

The maximum ERP (Effective Radiated Power) of a TV
station is controlled by the FCC. The reference antenna is a
horizontally polarized linear dipole. Since half the power in a
circularly polarized transmission is horizontally polarized and
half vertically polarized, a TV broadcaster must double the
transmitter power or install antennas having twice the gain of
the original horizontally polarized antenna. This insures that
when a station converts to CP, the same signal strength will be
developed in a properly oriented receiving antenna.

Thus, stations converting to CP must put the total authorized
ERP into both vertical and horizontal polarization. This is done
by increasing antenna gain or transmitter power output, or a
combination of increased power and antenna gain.

CP and the viewer

What can you, as a TV viewer, expect when local stations
convert to circular polarization?

1. Greatly improved reception in areas where rabbit ears
and monopole VHF antennas and loop and bow-tie UHF
antennas are common. Received signals will be 3.8 dB
stronger.

2. Viewers that have good roof-top antennas may not
notice a change in the reception. However, there will be
an average 3.25-dB increase in received signal strength.
If ghosting is a problem, the interference will stiil exist
when the station converts to CP. Note well that when
ghosting exists, it will be reduced 10 to 20 dB with CP
transmitting and receiving antennas.

3. On many superior HP receiving antennas—those on
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AXIAL RATIO (dB)
FIG. 8—AXIAL RATIO versus ghost reduction.

towers or high buildings, in the clear and away from
obstructions and reflective surfaces—there may be no
measurable difference jn the signal voltage developed on
CP and HP receiving antennas.

4. If you are bothered by automobile ignition interference,
the change to CP transmission, reception, or both may
not help. Ignition interference has a semi-random polari-
zation with a dominant vertical component. When the
receiving antenna is close to the ground—as in many
mobile and portable TV installations—the increase in
signal strength due to the vertical component of the CP
transmission may result in a substantial improvement in
the signal-to-interference ratio.

CP in your area?

When you can expect CP in your area is a difficult question.
The TV broadcaster who converts to circular polarization will
be serving essentially the same audience as before the conver-
sion. His major advantage will be improved coverage in areas
where portable antennas are most common. The estimated
average cost of converting to circular polarization is around
$500,000. For this reason many broadcasters will not make the
change until forced to do so by competition or until such time as
the cost can be incorporated in an engineering upgrade of trans-
mitter or antenna. Most likely many of the early conversions
will be made by educational and non-commercial TV stations.

Who is using circular polarization?

WLS-TV (7) Chicago, ILL—Has been using circular polariza-
tion under temporary authorization for nearly two years. WLS-
TV is likely to be the first to be licensed for CP transmissions of
TV signals.

KLOC (19) Modesto, CA—On the air.

WPBT (2) Miami, FL—Non-commercial educational station.
Early fall; September target date.

KYBU-TV (11) Provo, UT—Non-commercial educational
station. Early fall. September target date.

WRAL-TV (5) Raleigh, NC—Will begin CB transmissions
within a year.

WTTYV (4) Indianapolis, IN—Will begin using CP in late
1977.

XETYV (5) Tijuana, Mexico— Within a year.

Receiving antenna types

The basic CP receiving antenna is crossed vertical and hori-
zontal dipoles fed in quadrature. Another simple type consists
of two V-shaped dipoles fed 90 degrees out of phase. Gain-type
CP may consist of crossed Yagis or crossed log-periodics such
as the JFD XCP-80. Several types of CP transmitting antennas
are being made by RCA, Jampro and Harris. Most manufac-
turers of TV receiving antennas are developing circular polar-
ized models and it is quite possible that several will be in
production before this article appears. R-E
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Digital
Clock Kits
For Your Car

FRED BLECHMAN, K6UGT

LAST MONTH WE DISCUSSED MOBILE ELECTRONIC DIGITAL
clocks in general—their features and characteristics. A Com-
parison Chart presented specific information about the various
clocks, which are available in either kit or ready-to-install form.
This month we’ll comment, in alphabetical order, on all the
clocks built or studied for this report. Refer to the chart in last
month’s article for the manufacturer or distributor’s suggested
prices:

Alpha

This is the smallest six-digit car clock in a case offered in kit
form, and is very simple to build. Most of the parts are on one
small PC board, and a preassembled display connects directly
to it with 13 short bare jumper wires that mate the board and
display physically and electrically. The attractive natural-
aluminum case can be painted to match your vehicle interior,
and the small size makes it easy to locate under the dash-
board.

The small calculator LED digits are enlarged by a red plastic
magnifier included with the case. Because of the small LED’s,
the MM£314 is used to drive the segments directly, eliminating
at least seven resistors and transistors. Also, the digit driver
transistors are run without any resistors, saving more parts. The
crystal timebase uses two 1C’s to count down to 60 Hz from a
6.5536-MHz crystal. Voltage reversal and transient protection
is provided by several diodes and capacitors. A HOLD switch can
be added (rom clock IC pin 13 to ground if you want to set this
clock to the second. Alpha Electronics, Box 64726, Dallas, TX
75206.

Applied Marketing

The model LC-100-series clocks are the only liquid crystal
display units found in researching this article. The mode! LC-

=3

MA-1003's XTAL OSCILLATOR is
calibrated at the factory.

TONITRON TC-74 CB CONVERT-
ER/CLDCK.

OPTOELECTRONICS 2001 BOARD.
Leads mate with display board.

www.americanradiohistorv.com

-
S gL
(S ccctoroerrinn L

NEXUS PARTS, INSTRUCTICN!:.

g'ﬁmr

&

i

>
-@.r
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THE NATIONAL MA-1003 “KIT,”

assembled except for switches. ready to drop into its case.

OPTOELECTRONICS CLOCK

QUEST CLOCK, PARTS LAYOUT.

XANTECH 1611.00 CLOCK uses a
lens-magnifjed display. 4

101 is really a large-display five-function digital watch with
constant readout. It can be attached directly to a dashboard
with hook-and-loop Velcro (supplied), and removed for porta-
ble use, since there are absolutely no wiring connections to the
vehicle. Two internal watch batteries last more than a year. The
brighter the surrounding light, the clearer the display—even in
direct sunlight! You can set and program the timekeeping and
calendar functions to display hours, minutes, seconds, month
and date in various formats. The mode! LC-101 slips into a very
stylish, transparent formed plastic holder (DS-99, $2) for desk
top use. This holder is ingeniously designed to flex when the top
is pressed, operating the clock’s second/date command button.

Model LC-104 is a portable in-dash model of the mode! LC-
101. Models LC-102 and LC-103 are the on-dash and in-dash
wired models. They connect to the vehicle positive 12 volts and
panel-light fuse-block points (using unique snap-on fuse clips)
and also to ground. When the vehicle lights are turned on, a
light built into the clock makes the display visible.

Model DC-201 is the smallest mobile clock found in this
survey—2.35 cubic inches. It is available with red or green 0.3-
inch-high LED digits for the same price. An external “regula-
tor” (actually, a series voltage-dropping resistor) is used with
the model DC-201, but is contained in the case of the slightly
larger in-dash model DC-202.

The model VC-501 uses a bright fluorescent display, with a
choice of red, green or blue filters, and can be connected to dim
when the panel lights are turned on. No provision is made to
display or “zero” seconds. The nmodel VC-502 is the same unit
with a case designed for in-dash mounting.

All Applied Marketing clocks use time-setting switches
accessible only through tiny holes in the front of the cabinet, to
prevent tampering. A toothpick or other nonmetallic object is
used to press the “hidden” switches. The brown or black cabi-
nets have a leather-look and chrome-colored rim for an elegant
appearance.

The plastic display stand, complete with DC converter, is
included free to retailers with the order of a demonstration
model from Applied Marketing!

Models LC-101 or LC-102 can be ordered postpaid for
$44.95 from Scotty Sless, Electronic City, Inc., 4001 W.
Burbank Blvd., Burbank, CA 91505. (California residents add
sales tax.) Applied Marketing Corp., 808 Phoenix Dr., Ann
Arbor, MI 48104.

Audiovox

This clock is unique in several respects. It is considerably
smaller than most of the other cased clocks covered in this
survey (5.6 cubic inches as compared to 8.4 cubic inches for the
next smallest Alpha clock). It is provided with a mounting
bracket, screws and self-stick pads for above- or below-dash
mounting, as well as a black plastic housing frame for in-dash
mounting, making it the most versatile for installation. Every-
thing is packaged in formed styrofoam that slides into a beau-
tiful windowed black, red and white carton—an especially
attractive gift!

This “Made in Japan” unit has extremely high parts density,
very bright red digits and tiny time-setting switches on the front
panel. A single decimal point between the hours and minutes is
used in place of a two-dot colon. It blinks on for one second,
then off for one second. Setting the minutes zeros the seconds
count, so it can be set right to the second. The gold-colored

front frame gives the clock a very rich look, but might contrast
with the silver trim used in most car interiors. It is not offered in
kit form. A recent Fingerhut Corporation mail-order catalog
(11 McLeland Road, St. Cloud, MN 56395) offered this clock
for $39.95 plus postage and handling. Audiovox Corp., 150
Marcus Blvd., Hauppauge, NY 11787.

The model MK-03 kit offers both real time and elapsed time
in a 24-hour format with six digits—hours, minutes and
seconds. By using two clock IC’s, real time is retained while
elapsed time is displayed, and vice versa. The two clock IC’s are
presoldered one on top of the other, except for eight pins on the
top IC. No switches are supplied, but by using six pushbutton
switches and four slide or toggle switches, you can: Select and
display either the real- or elapsed-time mode; advance either
mode by increments of 1 minute, 10 minutes or 1 hour; display,
set and enable an alarm time in either mode (including a 10-
minute automatic repeat); reset to zero, or hold and start or
restart in the elapsed-time mode. With a photocell and resistor,
you can add automatic dimming. The alarm circuit requires a
speaker, resistor and common transistor, not included. All other
parts, including a timebase that uses a ceramic resonator
instead of the more common quartz crystal, are supplied, and
assemble onto three PC boards—timebase, display and clock.
Packaging is left up to the builder, since so many options are
available. Everything could fit nicely in a 1'/2 X 2', X 4-inch
enclosure, and does fit very well in the Radio Shack No. 270-
285 $3.95 case, with plenty of room for switches.

The PC board assembly is straightforward, but interwiring
between boards and switches shouldn’t be attempted until the
options are selected and the switches and assembled boards
mounted. The instructions are very complete and clearly show
the numerous options. Although intended for aircraft use on 14
volts, it is perfectly usable at 12 volts. For 28-volt aircraft use, a
simple voltage regulator is shown in the instructions.

This is an outstanding buy in a combined real-time/elapsed-
time clock, and the only one covered capable of displaying 24-
hour elapsed time in six digits without destroying the real
time.

The model MK-05 is the least expensive case-included kit in
this report, as well as being one of the smallest. If you want it
without the two-piece aluminum case (the chassis is white, the
cover is black-wrinkle, and felt feet are included), the price is $3
less. The case has ample room for the alarm speaker and
switches.

The assembled PC board and display are easily packaged in
an even smaller enclosure if you desire. The nine-digit magni-
fied calculator display is preassembled, and is connected to the
main board with 17 wire jumpers that also provide physical
mating. Unused digits 1, 4, and 7 result in spacing between the
hours, minutes and seconds digits. The main board is not really
crowded, even though it contains a Zener diode and hand-
wound toroidal inductor for voltage spike and reversal protec-
tion, the clock IC, the crystal oscillator, six digit-driving tran-
sistors, and a few resistors and capacitors. Even the two resis-
tors and transistor used with the alarm output are included—all
you need to add is the small speaker and two switches.

Only two wires are used to connect this clock to the vehicle.
Since the whole clock, with the display on, draws less than 50
mA from the battery, it’s left on all the time. By pressing both
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THREE QUEST MODULES: Power RAMSEY DC-7 PARTS LAYOUT.

supply, clock, timebase.

S.D. SALES, PARTS LAYOUT for OPTOELECTRONICS DISFL.LY.

the jumbo LED car clock.

the fast and slow setting buttons at the same time, the display
resets to 12 00 00, so this could be used as a six-digit elapsed
timer, although real time is lost. Setting minutes zeros the
seconds count.

This small, easily assembled mobile alarm clock is an
outstanding kit. Bullet Electronics, Box 19442R, Dallas, TX
75219.

CC & SS, INC.

For the style-conscious clock fan, this unit comes with a
Stewart-Warner instrument gauge case and custom green lens.
The PC board and display are deeply recessed into the case to
prevent outside light from washing out the display. A photocell
mounted inside the front of the case prevents nighttime glare,
and a unique ball-socket pedestal provides for mounting above
or below the dashboard at almost any angle.

This clock is “‘programmed” with an internal switch to the
month, date, hour, minute and second, and can even command
the display to switch between hours-minutes and month-date
every two seconds. This is called ““Mode 11.” Using the external
switch, you can display seconds. Or, if set in “Mode 1, the
display shows hours and minutes, with the external switch
controlling month-date or seconds display. All this is done with
a digital watch 1C packaged in a 40-pin DIP package and
powered by an AAA alkaline 1.5-volt cell that draws less than 5
¢A in its timekeeping function, so the battery has almost shelf
life!

Assembly is relatively simple for a clock with so many func-
tions. All the parts except the external switch and the photocell
are mounted on a single-sided PC board that is precisely cut
and grooved to fit in the gauge case. This compact design
requires careful soldering and patience in installing the multi-
pin fluorescent display.

Only twe wires are needed for installation in the vehicle
(switched 12 volts and ground), since vehicle power is used only
to light the display; the internal battery counts continuously,
just like a digital watch. CC & SS, Inc., 2309 Santa Monica
Blvd., Santa Monica, CA 90404.

Concept

The niodel AC-05 LED clock is available with either a 12- or
a 24-hour display (model AC-05-1 is the 24-hour version).
Without a case ($2 less), it is called model AC-03 (12 hours)
and model AC-04 (24 hours), and has a 2-inch diameter for in-
dash mounting. Shielded cable is provided to minimize RFI.
Another version, with a recessed green fluorescent display in a
stylish rectangular on-dash case, is the 12-hour model AC-06 or
the 24-hour model AC-06-01 for $34.95.

Time-setting is accomplished by merely placing your finger
tip between metal tips that project from the clock faceplate; the
body capacitance advances the hours or minutes, depending on
which contacts you touch. No provision is made to display or to
synchronize seconds. Concept Enterprises, Inc., 1308 Wilshire
Blvd.. Los Angeles, CA 90017.

Fairchild

One of the new Solid State Technology Kits available from
various distributors, this auto clock has its faults. The physical
shape is hard to package in any standard cabinet; it appears to
have been designed for in-dash mounting, even though no bezel,
faceplate or housing of any sort is available from or recom-

mended by Fairchild

The kit built for this report was housed in a 4-inck-wng, 2-
inch inside-diameter plastic tube with a rectangular picce of
plastic for a faceplate. The displays and switching transistors
are operated at relatively high temperatures to achieve high
brightness, which is bound to shorten component !i'e. The
crystal oscillator in the tested unit was touchy, and refused to
start up at the optimum crystal trimmer timekeeping setting.

But perhaps most important to the kit builder are the in;truc-
tions. While at first glance these appear to be very good and are
printed beautifully, they contain errors and omissicns. For
example, the instructions did not orient the top of the d splay
digits (which can easily be installed inverted); the polarity of
the colon LED’s was not shown, except schematicall: the
displays were labeled incorrectly and the phototrar sistor
inverted on the assembly drawing; the schematic was incorrect,
as well as having omitted all I1C functions and display p:n lesig-
nations; there was no circuit explanation; and only one sde of
the two-sided PC boards was shown, making trouble:huoting
very tricky.

On the plus side: With only two front-panel switches th: user
can set the clock and calendar and display the month and date,
or seconds, as well as hours and minutes. This is done by using a
digital watch 1C in a 28-pin DIP package. Because it is nulti-
plexed with relatively heavy current flowing when the display is
on, the RFI is particularly high.

If the phototransistor doesn’t seem to change the display
brightness when covered to block light, remove it from the PC
board, cut off the center lead (base), and install it upsile down
from the way it’s shown in the instructions on the ass:mbly
drawing. When operating properly, the display will te cither
bright or dim, depending on the light falling on the phot :tran-
sistor; this circuit does not give variable contrast, like tiie other
automatic brightness circuits checked for this article.

If your display is blank with power on and the toggle =w itch is
to the left, try touching the crystal with your finger tip to start
the oscillator. This should cause the digits to flash on sequen-
tially as the oscillator starts up.

Apparently this clock is subject to false triggering. :.12¢ an
addendum to the instructions describes an external circuil with
approximate resistor and capacitor values “which miy be
increased if the condition persists.”

Presumably by the time you read this, Fairchild wil have
overhauled this design and its instructions. Fairchild C.imera
and Instrument Corp., Optoelectronics Div., 4001 Miranda
Ave., Palo Alto, CA 94303.

Heath

Like all Heath products, the mode! GC-1093 has been
designed up to a level of performance, not down to a pric:. The
circuitry is complex, but the kit can be assembled wit) ease
because of the excellent instructions and straigh ferward
construction. The display board is preassembled, with tl: four-
digit display mounted and soldered to the PC board Tle two
PC boards (clock and display) are both masked betwern :older
points to help eliminate solder bridges. This was one o t e few
clocks built for this project that worked perfectly wher. power
was first applied!

The steel casec and bezel are extremely rugged. #rd the
display is outstandingly readable due to digit size, =ilor and
brightness. This also is one of the few clocks that displays
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are packaged in poly strips. S.D. SALES STICK AND BOARD.

NEXUS DISPLAY AND BOARD
mate direct, for easy assembly.

TONITRON TC-73 FM CONVERT-
ER/CLOCK.

elapsed time (up to 20 hours, with minutes and seconds for the
first 20 minutes) without destroying the real time.

Unfortunately, you can’t set the real time to the second, since
there is no way to hold the count or zero the seconds. Also, no
provision is made to adjust the crystal timebase, but the model
built by the author ran very accurately. Heath claims a typical
accuracy of 1 minute per month. The complex photocell
dimming control circuit worked beautifully, varying the bright-
ness over a broad range and yielding excellent contrast under all
lighting conditions except direct sunlight.

Although the model 01-1154 was not yet available when this
survey was made (May, 1977), the very complete instruction
manual provided a lot of information about this unique instru-
ment. Intended for 14- and 28-volt aircraft systems, it is
particularly and carcfully designed to meet aircraft specifica-
tions, including the case for a standard 3's-inch instrument
panel, and a free after-assembly factory certification and cali-
bration service to conform to FAA regulations.

The construction appears to be no more difficult than many
other clock kits. There arc just more parts. There are actually
three clock 1C’s plus other IC’s for counting, control, display
and sequencing functions. One clock IC is for “Zulu™ Time
(Greenwich Mean Time, or GMT). Another is for local time,
and the third clock IC is for trip elapsed time, 24 minutes or 24
hours. Seconds are displayed only in the 24-minute trip-time
mode. Local time and GMT are retained when trip time is
displayed, and vice versa. You can set an alarm to flash the
entire display on and off at a preset trip time. ZERO, RESET and
HOLD pushbuttons and a five-position function switch make this
instrument very versatile. Heath Company, Benton Harbor, M1
49022.

James

The Quartz Digital is simple to build, looks great and can be
instalied above or below the dashboard. Since it has a diode
bridge input, you don’t have to worry about battery polarity,
and you can even power this unit with a small 12-VAC trans-
former for home use. The backup 9-volt battery will keep time
for several days when the clock is wired for DC operation and
moved from house to car or for any portable use, and a push-
button can be added to turn on the display in the portable
mode.

The clock has a HOLD button to allow exact time-setting, and
a RESET button that zeros the entirc display for use as an
elapsed timer. Note, however, when you do this, the real time is
totally deleted. Reset is accomplished by removing power from
pin 2 of the MM5314; when power is restored most of the
recently manufactured MM5314’s will power up at 00 00 00.
Some older ones powered up at 10 00 00, or some number
slightly advanced from zero. Therefore, if you try this with an
older MM5314 clock, it might not work. James uses selected
MM5314’s for this purpose.

The Auto Warble Alarm is a newer clock design. A preas-
sembled module, containing the large four-digit display, the 1C
and all the necessary parts for AC operation, is connected to a
PC board with components that modify its operation for vehicle
use and add an alarm. The standard MM 5369 crystal oscillator
is used for timing, and a 555 1C and speaker provide the alarm
tone. Indicators appear on the display to indicate PM and
“alarm on.”

Two circuit innovations are particularly worth noting. The 1-

Hz pulse output of the module is used to change the alarm tone
cvery second, giving a “tweedle™ sound. Figure 2 shows the
other unique feature—a headlight alarm. When both the head-
lights and ignition are on, the transistor is fully on and there is
essentially no voltage at the collector. Pin 4 of the 555 IC is held
“low™ by the 1K resistor, inhibiting oscillation. But when the
ignition is turned off and the headlights are still on, the tran-
sistor stops conducting and 12 volts are fed through the 5.1K
resistor and the diode to pin 4 of the 555 alarm oscillator,
raising it above 1 volt, and therefore turning it on.

HEADLIGHT SWITCH

T0 PIN 4,
'_(,‘\o_ 555 IC

|
v * FROM MODULE

ALARM OUTPUT
L
IGNITION SWITCH
2N2222

FIG. 2—JAMES HEADLIGHT ALARM warns you if you leave your car with
the ignition off and the headlights on.

The switches allow zero-setting seconds, hold count, fast and
slow time-setting, alarm set, snooze, alarm on-off and reset to
12 AM for elapsed-time counting by the second for 24 hours,
deleting real time. James Electronics, 1201-A Howard Ave.,
San Carlos. CA 94070.

JBS:

These four .062 fiber glass drilled, etched and plated high-
quality PC boards are “stuffed” with your own parts and then
packaged in any fashion you desire. There’s a display board, a
clock board, a power supply board and a timebase board. Each
board is exactly 4 wide X 1'/:-inches high. They are designed to
form a perfect four-decker “club sandwich,” with the displays
on top; or you might prefer a three-decker, with remote
displays. All jumpers between boards are straight across,
making it very simple to interwire them. This clock operates on
12 VAC or DC, and uses a crystal and six CMOS IC’s in a
divider chain for the basetime. The timebase can be omitted for
AC operation.

The MM5314 clock IC is used with three time-setting
switches (FAST, SLOW and HOLD) that allow easy setting of this
six-digit clock to the second. Since you supply your own parts, it
would be easy for you to use different colored digits for hours,
seconds and minutes. For example, James sells the red DL707,
the green MAN 52 and the yellow MAN 82 for 99¢ each; they
are all common-anode, with physical dimensions and electrical
pinouts to mate with the JBS display board.

The entire assembly fits perfectly in the JBS LC-2100A
$6.95 extruded aluminum case (4'/: wide X 1V: high X 3
inches deep). The case includes transparent red and smoke front
and back plates (you can use either as a faceplate), and slots for
mounting the PC boards vertically one behind the other.

The three-sheet instructions consist of a parts list, actual-size
parts layout and a schematic—no text at all. This isn’t a begin-
ner’s project, but presents no problems at all for a builder with
some experience. JBS Electronics, 3050 Valmont, Boulder, CO
80301.

To be continued.
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TELEPHONE ACCESSORY

Plug-In Remote
Ringer

Now, you’ll know when your telephone is ringing ever
if you are not in the immediate vicinity. Wired-wireles:
uses the power lines to trigger the remote ringer

R.K. ATWOOD

HAVE YOU EVER FELT TIED DOWN TO YOUR
telephone waiting for an important call
but afraid to miss it if you left the imme-
diate area? This remote telephone ringer
will prevent a lost call, yet allcw you to
work in the garage, lounge by the pool or
cven visit a necighbor for coffee.

The device consists of a ring detector
connected to the telephone line. When
the telephone rings, the ring detector
impresses high-frequency pulses on the
AC power line. A receiver placed any-
where on the same power line detects
these pulses and emits an audible tone in
synchronization with the telcphone sig-
nal.

How it works

Figure | shows the schematic diagram
of the ring detector. Power for the ring
detector is derived from the 117-volt AC
line by Cl, D1, D2 and C2. Diode D3
prevents the supply voltage from exceed-
ing the voltage limits of IC1, a low input-
current optic isolator. The ringing signal
from the telephone line forward-biases
the isolator LED, and the internal Dar-
lington-pair provides the bias to turn on
Q1. Integrating capacitor C4 slows the
isolator response. The collector current of
Q1 operates relay RY1.

Setting R7 controls the turn-on bias of
Q2, which is a sensitive-gate SCR (Sili-
con-Controlled Rectifier). The C5-R5
network allows Q2 to turn on and off
rapidly at about a 2-kHz rate, providing

www.americanradiohistorv.com
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a series of pulses near the positive peak of
the 60-Hz line voltage. The amplitude of
the higher harmonics of these pulses
applied to the power line is limited by
L1.

The line receiver shown in Fig. 2 has a
DC voltage at point A of about 100,
Under nonringing conditions, the voltage
at point B is held to about 10 by the
voltage divider consisting of R3 and R4.
Base bias to Q3 is provided by R7,
holding its collector saturated and pre-
venting gate turn-on bias from being
applied to SCR Q6.

THE RING DETECTOR. Terminal strip is for
tions to ph line. AC line cord and
tuse post are on other end.

The incoming 2-kHz pulses on the
power line are applied across L1 and R2
via C2. Resistor R2 varies the pulse
amplitude. It is the amplitude of these
pulses that turns on QI. The collector
pulses of Q1 are rectified by D2 and D3,
resulting in a staircase DC voltage ap-
pearing across C4. Eventually this poten-
tial reaches a value sufficient to forward-
bias Q2, which then saturates and
removes the turn-on bias from Q3.

Resistor R8 then provides gate drive to
Q6, which turns on at a 60-Hz rate. The
speaker sees a series of narrow 60-Hz
high-harmonic pulses. The voltage at the
Junction of R9-R 10 holds Q4 in satura-
tion. When a signal voltage appears at
the collector of Q1, the basc-emitter volt-

¥

age of Q4 is lowered. At the same time,
C4 charges in a staircase fashion, and C§
integrates the turn-on voltage.

The slow charge rate of C4 provides
high immunity to power-line transients.

In several months of operation, no false
triggering has occurred, even with the
deliberate introduction of high line-noise
levels with SCR dimmers, drill motors,
etc.
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FiG. 1—RING DETECTOR uses an optical isolator to isolate the telephone line.
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FIG. 2—LINE RECEIVER emits an audible tone when the ring detector is activated.

All resistors are '4-watt, 10%, unless
noted.

Line receiver:

R1-—1000 ohms

R2—10,000 ohms, Vs-watt trimmer (CTS
X201R103B or equiv.)

R3— 100,000 ohms

R4-R6— 10,000 ohms

R5—-50,000 ohms, Ve-watt trimmer (CTS
X201R503B or equiv.)

R7—3.9 megohms

R8—330,000 ohms

R9-—22 megohms

R10—1.5 megohms

R11—220,000 ohms

C1—1 uF, 200 voits, Mylar

C2—0.1 pF, 200 volts, Mylar

C3—0.01 uF, 50 volts, Mylar

C4, C105—2 uF, 50 voits, electrolytic

L1—300 uH RF choke

Q1-Q5—~MPS3393 (Motoroia)

Q6—S2000KS3 (ECC-Teccor) sensitive

gate SCR

F1—AGC, Y amp

PL1-—chassis mount male AC connector
{Amphenol 6 1P or equiv.)

Speaker —Miniature, 100 ohms

Case— 1% X 27/ X 4-inches (Keystone
No. B703PK or equiv.)

Ring detector:

R1—470,000 ohms, " watt

R2—150,000 ohms, ' watt

R3, R4—10,000 ohms, Y watt

R5—1250 ohms, 5 watts, WW

R6—68,000 ohms

R7 —1000-ohm Ys-watt trimmer (CTS
X201R102B or equiv.)

C1—1 uF, 200 voits, Mylar

C2—100 uF, 10 volts, electrolytic

C3-—0.047 uF, 50 volts, Mylar

C4—0.1 uF, 50 volts, Mylar

C5—0.1 uF, 200 voits, Mylar

C6—.01 uF, 50 volts, Mylar

D1, D2, D4— 1N4004

D3—5.1 voits, 400-mW Zener

D5-—1N4148
D6— 1N4002
D7 —1N270 -

Q1-—-MPS3638A (Motorola)
Q2—S2000KS3 (ECC-Teccor)
1C1—5082-4370 (Hewtlett-Packard)
F1—AGC, Vs amp
L1—47 uH, RF choke
RY 1—reed reiay (Electrol RA3144105X or
equiv.)
Case—2%s X 2% X 5-inches aluminum
(Bud CU2104A or equiv.)
Misc.—fuseholder, 3-wire line cord,
terminal strip, Ys-inch No. 6 spacers.
The following parts are available from
R.K. Atwood, 11010 159th E, Redmond,
WA 98502:
Line receiver kit, order No. LR, consist-
ing of PC board, $5.00
Ring detector Q6, order No. LT, consist-
ing of PC board, IC1, Q2 and RY1,
$10.30. 5
Washington residents add 5.2% tax.
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FIG. 3—FOIL PATTERN of the ring detector PC
board shown full size.

[

E,Qﬂ%
4{ 3t

FIG. 5~-FOIL PATTERN of the line receiver PC
board shown full size.

3

\\’

Construction

The foil pattern for the ring detector
PC board is shown in Fig. 3. Use this
board to locate the mounting holes in a
2'/: X 2'/4 X 5-inch aluminum chassis.
Mount all parts on the board, using the
component placement diagram of Fig. 4,
being especially carcful of the oricntation
of Q2, as well as the other polarity-sensi-
tive components. Use a three-wire power
cord and connect the green ground wire
via a solder lug to one of the mounting

CONTACT
TERMINALS

GREEN

CoIL
TERMINALS

FIG. A—COMPONENT PLACEMENT diagram for the ring detector PC board.
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FIG. 6—COMPONENT PLACEMENT diagram for the line receiver PC board.

screws at the Cl end of the board. This
provides a ground for faulty power wiring
and also grounds pins | and 4 of ICI,
placing an earth ground between the
power-line and telephone-line connec-
tions.

The line receiver case measures 1%/ X
2% X 4-inches and accommodates the
circuit board and speaker. Be sure to drill
the power plug hole as high as possible,
allowing room for its attachment ring.
The circuit board will fit crosswise at the
other end of the case. Attach wires about
6-inches long for power-line connections
and about 3-inches long for the speaker
connections to allow the board to extend
outside the case for setting R2 and RS.
The wires should be of different colors
for easy identification. The foil pattern
for the line receiver PC board is shown in
Fig. 5, and the parts placement diagram
1s shown in Fig. 6.

www americanradiohistorv com

Calibration

Adjusting the ring detector is simple
but becausc a dircct power-line onncc-
tion is involved, take proper preciutions.
Connect an oscilloscope with a :round-
isolating adapter on its power cori to the
ring detector circuit board. Connact the
scope ground to C2’s negative lead and
the vertical input to the junction of
F1-C1. Set the scope controls to display
a 60-Hz 200-volt P-P signal. Cor nect an
insulated jumper between RS and R7 to
place a short across the relay contacts.
Make no connection at this tim: to the
tclephone line.

Set R7 to midrange and apply power to
the circuit. Adjust the scepe controls to
show the positive peak of the lie input.
A scries of pulses of about 13- to 40-volts
P-P will appecar on this positive AC as R7
is adjusted. Set R7 carefully un:il 10 to
13 pulses are present. Renmove ore end of
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the jumper between R5 and R7 and
reconnect it while observing the pulse
pattern. If the pulse pattern does not
reappear, adjust R7 slightly, in the direc-
tion that lowers the number of pulses,
until the pulses appear every time the
connection is made. When R7 is set,
remove the power from the circuit and
disconnect the oscilloscope.

Referring to Fig. 6, on the line receiver
set R2 near maximum and R35 at about
three-fourths of maximum. Connect the
scope ground to the power-line side that

+15V r—— ———

ll il

F———16.6M5

ov

b
FIG. 7—THESE WAVEFORMS shouid be ob-
tained during the calibration procedure. See
text.

MOST COMMON CONNECTION

receiver in the farthest possible outlet to
insure a satisfactory setting of RS. The
power-line pulse level may be temporari-
ly reduced by connecting a 1-xF, 600-volt
paper capacitor across the line while
adjusting RS.

Put the receiver in its case after RS is
set. Place a piece of insulating paper
across F1 and the power plug, then posi-
tion the circuit board in the lower part of
the case. The speaker should be placed
over a small piece of foam rubber so that
it is pressed securely against the case

LEAST COMMON CONNECTION

INDIVIDUAL R
BRIOGED RINGING RING PARTY TIP PARTY
I INTERNAL TELEPHONE INTERNAL TELEPHONE INTERNAL TELEPHONE
| NETWORK TERMINALS NETWORK TERMINALS NETWORK TERMINALS
r R r N\ 7 \
| 6 @ i 3
——— ’ GREEN RED GREEN GREEN RED
A >T Y
| STRAP YELLOW
I YELLOW
TELEPHONE TELEPHONE TELEPHDNE
verowsrowo | o RINGER RINGER RINGER
RED (-} RING } N RED
RING ) RING RING GROUND
DETECTOR y
CONNECTIDNS J TP GROUND TIP

FIG. 8—TYPICAL TELEPHONE CONNECTIONS for the remote telephone ringer.

is common to all transistor emitters and
the vertical input to point B. Set the
vertical-input controls for a 20-volt P-P
signal with DC ground at the bottom of
the display. Connect power to the re-
ceiver and ring detector circuits.
Reconnect the jumper between R5 and
R7 on the ring detector. Adjust R22 until
the display shown in Fig. 7-a appears.
Now connect the scope input across C4,
and adjust the scope to display a 2-volt P-
P signal. Disconnect the jumper between
R5-R7. The scope pattern shown in Fig.
7-b should appear. After C4 charges up
past the base-emitter voltage of Q2, the
speaker will sound off. It may be advis-
able to wrap a piece of foam rubber
around the speaker to lower the noisc
during testing. Adjust RS until the
speaker sounds off reliably when the
R5-R7 connection is made. Resistor RS
serves as a sensitivity control, with R2

rarely needing more than initial adjust-
ment.

Telephone connections

The ring detector is now ready to be
connected to the telephone line. With a
VOM set to the 50-volts DC or higher
scale, measure the telephone-line polar-
ity. Then connect the line to the circuit
input so that D4 is reverse-biased. If D4
is not reverse-biased, the normal on-hook
line voltage will probably keep the ring
detector on continuouly. Figure 8 shows
the correct tip-to-ground or ring-to-
ground connections.

It should not be too difficult to place
this unit into operation. As many linc
reccivers as needed can be used but only
across the same power line. Thus, the
ringer would work when connected to one
neighbor’s house, but not to another on a
different transformer secondary. Test the

cover when the unit is being used. For
safe operation, do not mount the speaker
or circuit board with any metallic protru-
sions through the case.

The speaker holes should be centered
above the speaker. The prototype has 18
holes, */»-inch diameter, drilled in a grid
pattern and covered with a thin cloth
glued to the bottom surface of the panel.
Since the power rating of most small 100-
ohm speakers is limited, wrap foam rub-
ber around the speaker to provide acous-
“tic loading during testing. Do not enlarge
the number or size of the holes.

The system could be used in alarm
setups. However, any relay contacts that
turn on the ring detector must be fully
isolated, since full power-line voltage will
appear across them. If a 2N5060 or a
type C106 SCR is substituted for Q2,
capacitor C5 should be changed to a
0.33-uF, 200-volt unit. R-E

Communications group petitions
FCC to test new system

The Harris Corporation, manufacturers
of communications equipment, and three
mobile radio firms in the Baltimore-Wash-
ington area, have asked the FCC for per-
mission to test and build a new radio tele-
phone and paging system that would allow
wider public use, improve consumer ser-
vice and also protect message privacy.

The proposed system calls for a single
powerful transmitter to provide service
over a 30- to 50-mile radius (as opposed to
the cellular system which uses many base-
station transmitters within a single cell).
Inexpensive mobile units would be used.
Message privacy would be guaranteed by
using new digital-transmission techniques.

Another feature is the lightweight and less
costly phone units and pocket pagers.

A wide range of subscriber services is
envisioned, and, although doubtless the
majority of users would opt for the voice
mode, the system could also handle sub-
scriber data processing.

The four-phase program will involve: 1.
Modulation, propagation and timing con-
trol tests; 2. Evaluation of remote receiving
techniques, voting selection and mobile
equipment; 3. Switching tests, intercon-
necting and the start of service tests; and,
4. Checking inter-city mobile transmission
capabilities and the first user tests. Target
date for completion: 1979. The estimated
cost of construction has been put at
$1,107,000.

www americanradiohistorv com

Teledyne Acoustic Research “has
computer, will travel”

A new “Mini"’ computer, devised by Tele-
dyne Acoustic Research, is the star of a
unique AR ‘‘Science of Sound” traveling
show aimed at demonstrating some of AR’s
capabilities in the high-fidelity field.

The “Mini” is a sophisticated digital unit
that has been preprogrammed by AR’s in-
house computer. On-the-spot calculations
and data drawn from storage banks use
room-dimension and speaker-placement
information to provide the ideal listening
conditions desired. The computer does all
its mathematical tricks before your very
eyes. Additionally, performance data of
various AR models and their use in specific
installations can be shown on the readout.
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TEST INSTRUME
For CB Servicing

CB servicing requires instruments not used on the TV
service bench. Here’s what they are and what they do.

AT THE SERVICE BENCH, THERE ARE THREE
regular uses for test instruments: measur-
ing performance quality, tracing the
cause of poor operation and correcting
misadjustments.

To accommodate these tasks, scven
basic instruments are necded. Other
equipment are used for peripheral servic-
ing. But for diagnosing and curing the
main faults in CB receivers and transmit-
ters, these basic items are mandatory: (1)

a DC power supply to operatc mobile
radios; (2) a signal generator that sup-
plies RF and IF frequencies; (3) a fre-
quency counter; (4) a digital or analog
electronic multimeter; (5) a wide-band
oscilloscope: (6) an RF wattmeter; and
(7) a 52-ohm dummy load.

The nature of CB diagnosis and mea-
surement places certain fundamental re-
quirements on the test cquipment. These
requirements should be understood be-

Power Supplies

A basic DC power supply for bench-
testing CB radios plugs into the 117 volt
AC line and provides 13.8 volts DC. This
particular value happens to be the EIA
standard test voltage for radios and tape
players that are operated in autos.

The most uscful DC supplies are ad-
justable. The typical range is 11 to 15
volts DC: some models offer a slightly
wider range.

More important than voltage range is
voltage regulation. An unregulated volt-
age source cannot maintain a constant
output value under varying loads. That
is, when a unit draws more current, as a

transceiver does when switched to its
transmit mode, the output voltage from
the power supply could be reduced. That
cannot be allowed to happen, so DC
supplies for CB bench work are heavily
regulated. The output should change no
more than 0.1 volt from no-load to a full-
rated load.

A DC power source for CB trans-
ceivers must supply as much as 3 amps
(3,000 mA) without overloading or up-
setting voltage regulation. When a solid-
state CB radio is idling (no signal) in the
reccive mode, it draws about 100 mA. A
few large sets draw as much as 200 mA

S

fore you set out to buy. This knowledge is
cspecially needed when working with the
cquipment at your bench. Instruments
that lack certain fundamental qualitics
can delay-—even thwart—diagnosis.

Almost every CB servicing instrument
offered today entails compromise. Price,
quality, features, convenience, ap-
pearance, accuracy, dependability-—all
should be considered. Choose carefully
and buy wisely.

PORTA -PAR
UNIVERSAL RECHARGEABLE BATTERY SUPPLY & PC BUARD SEAVICER

EERTTSRRE PRad

I A
|

ol

3.
Lt W

\

RECHARGEABLE BATTERIES inside the Sen-
core model PS43 power supply let you carry the
instrument away from power lines. You can
operate mobile transceivers or portable test
instruments in the field.

Output Overload

Output Voltage Current Ripple Current Output
Manufacturer Model (volts) amps (mV RMS) (amps) Reset Meter
B&K/Precision
6460 West Cortland Ave. 1640 11>»15 3.0 <8.0 5.0 Manual 1V/A
Chicago, IL. 60635
Hickok
10514 Dupont Ave. 244 10.5>»14.5 3.0 <10.0 4.0 Automatic 1V/A
Cleveland, OH 44108
Sencore .
3200 Sencore Dr. PS43 0.6>»14.4 1.5 or 5.0' <50.02 5.0 (Fuse) 0

Sioux Falls, SD 57107

Notes:
1—Depends on NiCad cell used.
2—0.0 with AC line disconnected.
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when icdling. With a strong incoming
signal and the volume turned up, the DC
input current may rise to 1,000 mA (1
amp) in some receivers. Press the mike
button for transmit and whistle into the
mike. You may see the input current rise
to as high as 1,800 to 2,500 mA. A supply
that cannot handle that demand without
changing the output voltage is inad-
equate for CB bench work.

A meter should be included on the
front of the power supply. Some models
sport two-—one for voltage, one for cur-
rent. One meter is enough, with a volts/
amps switch. Once you’ve set the voltage,
it should remain constant. The meter can
be left to monitor input current drawn by
the CB radio.

Expanded-scale voltmeters are com-
mon. Most have a mark on the scale at
13.8 volts. Always verify that mark with
your voltmeter. Incxpensive expanded-

scale panel metcrs are notoriously inac-
curate. You must know where the pointer
rests when the DC output is exactly 13.8
volts. Make your own mark if necessary.
Do not alter the zero-setting screw of the
meter; this spoils the current calibrations
if they’re on the same meter.

Another kind of DC power supply is
valuable, not for operating the CB radio,
but for biasing CB transceiver circuits
from an external source. It is used to
substitute bias on transistors or switching
diodes 1o check their operation. You can
clamp DC lines to troubleshoot AGC,
squelch or a phase-locked-loop.

This bias or clamping supply must be
thoroughly regulated. There should be no
fluctuations in the DC voltage it pro-
vides. Mectering is a desirable extra.
Markings on the voltage adjustment dial
of some models are recasonably accurate.
Otherwise, the DC output voltage must

RF Generators

Naturally, the foremost specification
for a CB RF gencrator is that it must
cover the 40 CB channels, from 26.965 to
27.405 MHz. Its stability, after a half-
hour warmup, should be very tight—
virtually no drift. Modern PLL and syn-
thesis techniques have almost abolished
frequency drift. However, not all RF
generators incorporate this advanced
technology. Changing the output-level
should not affect the frequency.

Next, the generator should provide
intecrmediate-frequency signals for injec-
tion troubleshooting and for aligning IF
stages. Low IF in modern CB receivers is
455 kHz, high IF in double-conversion
sets can range from4 to 12 MH7z. A 2-to
20-MHz gencrator lends itself to other
possibilities, such as injection testing at
certain mixers. If you buy a CB RF
generator that does not include these IF
signals, you’ll need an additional gener-
ator for them.

You should also be aware of one thor-
oughly overlooked test frequency. Very
few RF generators designed especially
for CB servicing reach the 21- to 25-
MHz range. Many CB receivers include,
as part of the noise-blanker stage, cou-
pling transformers that are tuned to 21,
235 or 25 MHz. These preselectors
exclude CB signals but couple impulse
noise (like auto ignition ecnergy) right
through to the blanker processing stages.
Hence, when you sclect a gencrator to
accommodate 1FF sections, be sure it
reaches those frequencies 100.

Stability becomes somewhat less cru-
cial in IF gencrators. Yet, an inexpensive
generator may not permit satisfactory
alignment of single-sideband scts, which
arc a bit more critical than AM re-
ceivers.

Some cexpensive combination units
generate RE signals from 100 kHz
through 1.000 MHz. The desired fre-

TEST PACKAGE from
LogiMetrics (model
981) includes RF gener-
ator so accurate you
can compare transmit-
ter frequencies to it for
frequency checks. RF
attenuator is highly
shielded for low lea-
kage. Contains RF
power and modulation
meter.

WwWWW.americanradiohistorv.com

be monitored with a multimeter.

Sencore manufactures a DC sower
supply, the model CB43, that operates
from the 117-volt AC line. Hovwe er, it
also contains rechargeable NiCad tatter-
ies that act as high-capuacitance #lters.
When they are fully charged, they also
act as a regulator, supplying carrent
needs beyond the 200-mA capavility of
the AC portion of the supply. They
recharge between heavy loads. Ttz bat-
teries inside make the model CR4J com-
pletely portable.

Even more unusual and useful, how-
ever, is the adjustable output-voltage fea-
ture. Voltage is brought to twa separate
output jacks. Each output has it own
voltage-adjustment knob, supplvirg be-
tween 0.6 volts and 14.4 vofts One
output can power a transceiver while the
other is used for biasing, clamping, or
any other function.

@
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MOTOROLA NOISE SIMULATOR ge-erates
bursts of pul that r ble actual igniti
interference.

quency is simply dialled up on digital
thumbwheel! switches.

Examine the generator spec hiations
to make sure that it furnishes the signals
needed. If you buy two generatcrs. make
sure that between them you alsc have all
the special features necessary for CB
servicing.

Output-level attenuators

To be of any practical use for co mmu-
nications servicing, the output leve! of an
RF generator must be under camplete
control—not as easy as it sound

In the more economical models leak-
age proves a serious problem. At VHF
(and UHF) frequencies, even mina- stray
capacitances tend to couple tke signal
around the elements of an atteruator.
Trouble arises when measuring sensitivi-
ty in a really good receiver. If a riicrovolt
or so of signal leaks past the atieruator,
the output level can not be turusc down
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RF SIGNAL GENERATORS

OTHER RF
Output
i Fixed Level Freq. Generating SSB Low IF High IF
| Manufacturer Model CB Channel (RMS) System Offset (kHz) (MHz)
.‘
\  B&K/Precision 05 2
6460 West Cortland Ave. 2040 140 10'0 ‘ran PLL Variable 455 No
| Chicago, IL 60635
il
| Cushman 0.1 uV>
| 830 Stewart Dr. CE-6A Digital' iO(;‘mV Synthesizer Digital? 10 > 1000*
¢ Sunnyvale, CA 94086
, Hewlett-Packard .
" 1501 Page Mill Rd. 6068 = S as;'gfi‘:i‘;'r’ variable 50 » 65
Palo Alto, CA 94304
| Hickok
|
| 10514 Dupont Ave. 266 13400 O3uV> PLL el 455 e
| Cleveland. OH 44108 m pushbutton ext crystals
I ;
|
4 ifr, Inc. 0.5 uV
if 4053 G Navajo La. FM/AM 1000A —! 5 muV Synthesizer Digital® 0.1 >» 10004
i Wichita, KS 67210
F
. Lampkin Labs.
Box 9048 107C —! 0'11 ‘ran\T Synthesizer Digital? 1.0 1000*
} Bradenton, FL 33506
| Loai .
| gi Metrics, Inc.
| 121-03 Dupont St. 980 1340 O0EV synthesizer No - =
| Plainview, NY 11803
| ySonmere 0.1V> 1kHz
~ 3200 Sencore Dr. CB42 140 iOC;lmV PLL switched 3151500 1.5 12
| Sioux Falls, SD 57107
I Singer Instrumentation
H 5340 Allo Rd. FM-10C —! N/A Synthesizer Digital? 50 » 5127
% Los Angeles, CA 90066
! Time & Frequency
1 ;ggg’g’l'c‘:)gtf's't“c' 767 140 oé:)cf\r{n-v) Synthesizer Digital? 100 » 12

TG

Santa Clara, CA 95051

——

1—Not by channel, but by digital frequency (See ‘'Other RF" for ranges)

2—Offset main digital dial by 1000 Hz
4—Digital, in 0.1 kHz steps
5—Calculation-type digital entry

6— Digital, in 0.1 Hz steps

8—Separate modules for AM and FM

T I ST - Y

far enough to be of any usc. Some CB
receivers offer a sensitivity of 0.5 uV or
¢ better. A 1-uV “stray” signal voids any
hope for a sensitivily measurement.
Shielding and costly attenuator design
both help: but that’s what you must have.
If you cannot turn down the RF output
level to less than 0.3 uV, the generator is
useless for making sensitivity measure-
£ ments.
Moreover, the output RF level should
' be accurate. If the attenuator indicates
! the output RF level is 0.5 4V, that’s what
it must be. Otherwise, your sensitivity
" conclusions are worthless, and you can’t
| determine whether a CB receiver per-
| forms to its specifications or not.
. How can you judge a gencrator? The
! fastest way is with a top quality trans-
| ceiver, preferably one with a sensitivity of

3—FM modulation percentage given in kHz of + deviation

7—Digital, in 0.1 Hz steps plus variable resolution to 1 Hz; signal generation requires special module

0.5 uV or better. Conncct the generator,
and set it to the same channel as the
transceiver. Turn the output-level control
all the way down, but with a modulated
signal. You should hear no signal at all in
the CB receiver. If you can, the generator
is leaking the signal past its attenuator.
Incidentally, the output impedance of
an RF generator for communications
must be 52 ohms (sometimes just 50
ohms). Beware of generators designed
with a 75-ohm output impedance. Higher
impedances are all right for IF injection
and alignment, but an RF gencrator
must match the S2-ohm input impedance
of the CB or communications receiver.
One danger to a generator arises when
you connect it to a transceiver. Pressing
the mike button sends 4 or more watts of
RF signal into the generator’s attenuator.

Some generators can handle this abuse;
others cannot. You must check the man-
ufacturer’s specifications. I the output
attenuator cannot withstand a large dose
of RF, you must provide fuses for the
generator cable. High-priced generators
usually have fuseholders and fuses that
are intended specifically to supply this
kind of protection.

Modulation

A generator should be capable of am-
plitude modulation, with an internal
1,000-M Hz audio tone. Many units built
especially for CB also include a 400-Hz
tone, which was more-or-less standard in
older gencrators. However, communica-
tions measurements always call for a
1,000-Hz audio signal. Gain, audio
power and distortion measurements are
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Modulation

PHASE-LOCKED-LOOP
controis B&K/Precision
model 2040 CB signal
generator very precise-
ly. Has built-in noise
generator, frequency
offset knob for SSB
testing, and very well
and accurate

Freq. Noise
(Hz) Type Percent Gen.
400
1000 AM 0-» 100 Yes
2500
shielded
20 AM 0-»80 No
20 kHz FM® 025
400
AM 95 No
1000 O
1000 AM  0>»100  Yes missions
AM 0->»90
1 0008
035000 — o> No
AM 055
536000 —ri—— e~ No
1000 or
5 No
soo/2500 M 0>°
400
1000 AM 30133" No
500/2400
5 AM — No
FM -
500
1000
2400 AM 0->»80 Yes
500/2400

RF attenuator.

all referenced to 1,000 Hz. Likewise,
recelver sensitivity measurements call for
an RF signal modulated 30 percent with
a 1000-Hz audio tone.

To test the ability of a CB receiver to
demodulate single-sideband (SSB) trans-
takes a uncommon feature
known as carrier offset, or delta frequen-
cy. The most useful format alters the
generator frequency exactly 1 kHz
(1,000 Hz) from the channel frequency.
For example, suppose you're testing CB
Channel 40, which has an assigned car-
rier {requency of 27.405. A low-side
offset of 1 kHz (1,000 Hz or 0.001 MHz)
places the generator frequency at 27.404.
This signal is demodulated by the lower-
sideband mode of a receiver and sends a
1.000-Hz audio tone to the speaker. An
equivalent offset upward, to 27.406
MH7z, demodulates in the upper-side-
band mode as a 1,000-Hz tone.

Noise generator

All CB receivers have an automatic
noise limiter (ANL) stage that is most
useful in reducing impulse-type noise. It
follows the AM detector. The ANL stage
clips off noise pulses that accompany any
demodulated audio. The DC voltage de-
veloped in the detector determines the

ANL operating point. And the DC volt-
age, in turn, depends on the streagih of
the incoming carrier signal.

When there’s no carrier, as wi:h an
SSB signal, the ANL stage can’. work.
Hence, SSB receivers—and now many
AM sets—incorporate a noise-blinker
section. The noise blanker oper:ts up
front, sampling noise right at th.: RF
input, turns the noise pulses into b anking
pulses and feeds them back int . the
signal path just after the first mixer The
result: Noise pulses are blanked wu: and
never reach the demodulator, be i1 SSB
or AM.

To test how well a CB receiver cu s out
impulse noise, yvou need a noice-pulse
source. You can buy a noise sim! lator
and feed its output right into the R jack
of the transceiver. Flip the AML and
noise-blanker switches on, and note whe-
ther the stages reduce speaker rose. If
not. or if not enough, you have ta ireuble-
shoot the limiter or blanker.

A number of CB RI- generators ncor-
porate a standard noise generator The
ElA standard noise pulse for testing com-
munications reccivers is | us wide has a
risctime of 10 ns or less and has a repeti-
tion rate of 100 pulses-per-svcond
(PPS).

Frequency Counters

Besides accuracy, two other frequency-
counter are important considerations.

First, its frequency range should ex-
tend to 50 MHz because in the average
modern CB transceiver, whether its tun-
ing system is a synthesizer or phase-
locked-loop. many stages operate well
above 27 MHz. Some mixers and oscilla-
tors generate outputs exceeding 40
MHz.

Second, you must consider frequency-
counter sensitivity. Some oscillators in-
side a transceiver generate signals no
greater than 30 mV P-P, that’s barely
above 10 mV RMS, and it takes a fairly
sensitive counter to lock onto that weak a
signal.

Typical CB frequency counters (not
the most inexpensive ones) have input
sensitivity ratings of about 30 to 50 mV

RMS. Check the specifications when
you’re shopping. Manufacturer may
claim one sensitivity as ‘“guaranteed”
and another, better rating as “typical.” If
you want to make sure, take along a
transceiver you're familiar with when
you go for a demonstration. Know ahcad
of time the output of some weak oscil-
lator in the set. Then take home whi-

LARGE-SIZE LED’s
make Continental Spe-
cialties model MAX-100
easy to read, despite
small case size. Only a
few counters have eight
digits like this, which
resolves CB frequen-
cies right down to the
last hertz.
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chever unit will lock on that w:ak a
signal.

You pay more for greater sen-itivity
and for a wider frequency range. Given a
strong enough signal, many cowi.t rs ex-
ceed their frequency specificatiuni. But
sensitivity drops off near the upper each-
es of frequency capability. If the sensi-
tivity claimed by the manufacturer is

19723800
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FREQUENCY COUNTERS

Manufacturer Model

Size
(in.) Digits

Digits

Rated Max.

Frequency
(MHz)

No. of Min. Signal

(mV RMS)

Auto Resolu-
Range tion (Hz)

Shunt Input
Capacitance
(PF)?

Accuracy
(x1LSDY)

B&K/Precision
6460 West Cortland Ave.
Chicago, IL 60635

1801

0.35 6 40 30

Yes 1 .001 25

Communications Power,

Inc. FT70

— 7 40 N/A

— 10 .0003 N/A

Continental Specialties
Box 1942
New Haven, CT 06509

MAX-100

0.6 8 100 30

1 .0003 56

Data Precision
Audubon Rd.
Wakefield, MA 01880

5740

0.43 7 100 25°

Yes 0.14

.0004 25

Fluke

Box 43210

Mountlake Terrace, WA
98043

1900A

Yes 0.14

.0005 <30

Heath

Benton Harbor, MI 49022 'B-1103

= 8% 180 50

0.01* N/A N/A

Hewlett-Packard
1501 Page Mill Rd.
Palo Alto, CA 94304

5300A/5302A

Yes 1 N/A

<30

Hickok
10514 Dupont Ave.
Cleveland, OH 44108

380X

0.3 7 80 35°

Yes 10 .001 25

Non-Linear Systems
Box N
Del Mar, CA 92014

FM-7

100°

10 .002 50

Sencore
3200 Sencore Dr.
Sioux Falts, SD 57107

FC45

0.5 8 230 25

1 .0001 50 ohms?

Simpson
853G Dundee 710
Elgin, IL 60120

0.35 6 60 50

1 .001 30

Wawasee
Box 36
Syracuse, IN 46567

JBC-1004FC

0.5 6 50 50°

10 N/A N/A

Notes:

1— + percent of reading; all add + 1LSD

2—all inputs 1 megohm except 50 chm as shown
3—approx. at CB frequencies

4—on manual—sets gate time

accurate, it embraces all the frequencies
listed. The counter can reach higher, but
at reduced sensitivity.

A frequency counter is the most valu-
able troubleshooting tool for frequency
synthesizers and phase-locked-loops.
Only this instrument can test oscillators,
mixers, and loop drivers and phase-
locked-loop phase detectors. The instru-
ment must have a high-impedance input
for this purpose, a few counters have only
a 50-ohm input. Your counter should
have a 1-megohm input jack, so that you
can connect a high-frequency probe simi-
lar to that used with a 30-MHz scope.
Ordinary probes won’t do.

It’s not uncommon for a counter to
have both low- and high-impedance in-
puts. If so, a front-panel switch is manda-
tory to avoid exchanging connections to
use the instrument in either mode.

Expensive counters, like the Hewlett-
Packard series 5300, may have two chan-
nels. Usually both use standard high-
impedance inputs: 1-megohm shunted by
less than 30 pF. You can buy an imped-
ance-matching pad. A 50-ohm to high-Z
pad lets you use one channel for measur-
ing transmitter or generator output fre-
quencies. A high-Z probe connected to
the other channel is for instant trouble-
shooting.

23000000.

EXTENDED FREQUENCY RANGE characterizes
the Sencore model FCA5 frequency counter.
Includes internal oscillator that lets you check
fundamental frequency of any crystal.
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You will probably prefer a counter
that also has a I-second mode to let you
look at frequency counts to a 1-Hz reso-
lution. With autoranging and observing
27-MHz signals, anything less than an
eight-digit readout must suppress the
lcast-significant digits. With six-digit
readouts, tens and units do not show;
with seven digits only the units (Hz) are
missing. A readout “update” of once a
second forces the instrument to display
digits all the way to units, or hertz.

This does not mean a counter has

accuracy that tight, only resolution. Ac-
curacy of good frequency counters can be
as close as 0.0001 percent (of indicated
frequency) or better, which far excceds
the 0.005 percent (of assigned frequency)
the FCC requires for CB transmitters.
Top-grade instruments extend the ac-
curacy to 0.00005 percent or better, or
closer than *15 Hz at CB frequencies.
Modern frequency counters bring mea-
surement accuracy far inside any FCC
regulations, and with a large margin for
safety.

Ll

If you like large LED displays, ccnsid-
er a model that offers that option.
Heights of 0.35- and 0.43-inch are typi-
cal; 0.6-inch LED’s are also available.
Some LED’s are easier to real than
others.

If you prefer small-sized instrumrents,
Data Instruments and Continental Spe-
cialties have small but sensitive ccuriters.
In searching out special characteristics,
do not overlook your basic frequercy and
sensitivity requirements. They are what
make the instrument useful.

Digital Multimeters

By far the most popular digital muiti-
meters (DMM) are the 3'/2-digit variety.
The half-digit term means that the left-
most of the four digits—usually LED’s—
displays nothing higher than the numeral
1. The same leftmost digit also shows a
minus sign for negative voltages or cur-
rents. Usually, the display also flashes
some distinctive pattern for overrange—
when the applied voltage or current ¢x-
ceeds the 1999 display.

For CB troubleshooting, the 3'/>-digit
display allows accuracy and resolution
sufficient for all ordinary purposes. For
example, on the 10-volt range, a 3'/2-digit
display can show voltages as low as 00.01
(without autoranging) and as high as
19.99 (some models label this the 20-volt
range).

This resolution to hundredths of a volt
seems necessary in solid-state radios. Its
value can be appreciated when you con-
sider that, in at least onc phase-locked-
loop system, the VCO control voltage
varies only between 2.31 and 2.61 volts
for the entire 40-channel band.

As with counters, resolution must not
be confused with accuracy. Precision in
the range-switch networks as well as the
A/D converter accuracy determines the
overall accuracy. Accuracy specifications
are listed as a certain percentage of the
displayed rcading, and add the phrase
“plus or minus one digit”"—always the

PUSHBUTTON RANGE
SELECTION is notable
feature of Simpson
model 461 digital
multimeter. This com-

pany has always been '
known for excellent
VOM’s.

least-significant or rightmost digit. Con-
sider a meter with an accuracy of 0.1
percent (+1 digit). A 13.8-volt source
might cause a reading of 13.78 to 13.82
and remain within the specification lim-
its. (Take 1 percent of 13.8, which is
0.0138; add and subtract it from 13.8;
then allow one digit more than the higher
reading, and one digit less than the
lower.)

Is a 4'/»-digit meter worth the extra
price? Resolution obviously is greater,
and, generally, accuracy is better too—
but that’s not because of the extra digit.
One precision meter in this category
stipulates a voltage accuracy of “=+0.02
percent of reading, £0.01 percent of full-
scale, £1 LSD.” For a 13.8-volt meca-
surement (20-volt scale), that could
amount to as much as 0.00276 volt plus

B&K/PRECISION MOD-
EL 283 digital multimet-
er takes standard dou-
ble-banana plug.
Comes with direct 100K
isolation probe.

www americanradiohistorv. com

0.002 volt plus 0.001 volt, for a (otal
possible error of 0.00576 volt in e ther
direction. The reading could be ‘rom
13.794 to 13.806 volts and still lie w thin
the accuracy limits specified. Only in
laboratory work is such a tight staniard
useful.

Autoranging

Some models offer autoranging as a
convenience. When the voltage or cuirent
you’re measuring happens to be far less
than expected, an auto-ranging mwieter
sets itself to a lower range—moving the
decimal point on the display o the
correct position. Typically, for automatic
range-switching to occur, the voltage or
current must be less than one-tenth of the
full-scale range that has been selected by
the range switch. Voltages higher than
the range chosen merely cause the cver~
range indication on the display.

For example, you set the range switch
for 20 volts, expecting to measure 9.65
volts. But there’s only 1.235 volts a1 the
point you touch the probe. Instead o the
3'/»-digit display showing 01.23 voits au-
toranging moves everything to the 2 volt
range. You see the whole 1.235-volt read-
ing, increasing both the resolution and
the accuracy of the reading.

On the CB service bench, at leas: vhile
troubleshooting mobile transceivers, the
voltmeter is typically set for 20 volts full-
scale. (That is sometimes calted the /0-
volt range; but 100 percent overringing

extends it to 19.99 volts on models with
s

L/61 YAGWIAON
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DIGITAL MULTIMETERS
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i

Full Scale DC Voltage Full Scale DC
Ranges® Mitliamp Ranges

T

Frequency
High/Low Limit? pC

Manufacturer Model’ Highest Lowest Highest Lowest Ohms AC Voits Accuracy

B&K Precision
6460 West Cortland Ave. 283 1000 1.0 1000 1.0
Chicago, IL 60635

Yes 400 Hz 1%

Data Precision
Audubon Rd. 175 1000 0.1 1000 0.1
Wakefield MA 01880

Yes 5 kHz 1%

Fluke
Box 43210 8020A 1000 0.2 2000 2.0
Mountainlake Terrace, WA 98043

Yes 2 kHz 1.5%

Hewlett-Packard
1501 Page Miil Rd. 3435A 1200 0.2 2000 0.2
Paio Alto, CA 94304

No 20 kHz 0.3%

Hickok
10514 Dupont Ave. 334 1200 0.2 2000 0.2
Cleveland, OH 44108

No 250 Hz 0.3%

Non-Linear Systems
Box N LM 3.5-A 1000 1.0 1000 1.0
Del Mar, CA 92014

No 400 Hz 1%

Sencore
3200 Sencore Dr. DVM38 2000 0.2 2000 0.2
Sioux Falls, SD 57107

Yes 5 kHz 0.1%

Simpson
853G Dundee 460-3 1000 0.2 10 amps 0.2
Elgin, IL 60120

Yes 20 kHz 0.1%

Triplett
286 Harmon Rd. 8000A 1000 0.1 1000 0.01
Biuffton, OH 45817

R R R S e

No 20 kHz 0.1%

Notes:
1—List includes only one popular 3'% digit model from each manufacturer, most offer many other modeis
2—For 1% accuracy or better

| 3—With ranges not using integer ‘2", add 100% overrange except on highest range

I/ that extra half-digit on the display.) Au- 1.999 volts, which is sensitive enough for

i toranging then allows you to look accura- CB work. Some meters extend their volt-
@ tely at any voltage in the transceiver age ranges one decimal step farther
© without a range switch. down, to 200 mV full-scale. At this

¢ Ordinarily, you don’t have to worry range, readings begin at .0001 volt (0.1
I about ranges when you’re shopping. But mV or 100 pV) and extend to .1999 volt
{'don’t forget them altogether. Modern  (199.9 mV).

: multimeters are designed with solid-state ~ Low-high ohms ranges

. servicing in mind. A “bottom” full-scale The ohmmeter portion of a digital
4 range would be 1 volt (or 2 volts). This multimeter may not be easy to read, until
. gives readings from 0.001 (I mV) Lo you’re accustomed to it.

For example, set the range switch to
10K. The display reads: 470; this means
.470 times 10K, or 4,700 ohms. Or, set
the switch to 1K; the display shows
1.245, and you know the resistance is
1,245 ohms. This is simple enough.

However, it sometimes gets confusing
on instruments with ranges labeled for
the full overrange value. For example, set
the switch for 200 ohms. The display
reads 180. No problem; that’s 180 ohms.
: ) Set the switch for 20K; the display shows
g h " .725 on the LED’s. As long as you
£

HANDHELD DIGITAL MULTIMETER, Fluke remember that the 20K is merely full

model 8020A f“'ur? liquid-crystal di'glﬂy, overrange for 10K, you do all right. The
common in watches but not in test gear. Cuts H
battery drain. Range switches are along one 725 readlng therefore means 7,250

. side, ohms. A reading of 1.789 on the same

RADIO-ELECTRONICS
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range translates into 17,890 ohms. With
a little familiarity and practice, it is easy
to make the transition from analog to
digital ohmmeters.

Some DMM’s have two sets of ohms
ranges—or, rather, two ohms settings on
the function switch—usually labeled LO
and Hi. These range settings refer to the
voltages inside the ohmmeter that cause
the current to flow through the resistance
being measured. Some manufacturers
refer to low-power and high-power ohm-
meter ranges; but the difference actually
lies in the applied voltage.

It is impossible to measure resistors
that are shunted by a diode or transistor
junction if the junction conducts. You
can reverse the test leads, but that’s extra
time wasted. At reduced voltage, the
junction does not conduct. Therefore, the
measurement shows true resistance in the
circuit, and ignores the junction. This is
the purpose of the LO ohms setting.

On the other hand, a fast way to test
transistors and diodes is by measuring
the forward and reverse junction-resis-
tance. But, it takes a certain amount of
voltage to start a junction conducting;
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hence the H1 ohms function. Enough volt-
age 1s apphied to bias the diode or tran-
sistor junction into conducting in the
forward direction. A few ohms are dis-
played. In reverse, of course, expect the
over-range indication; any ohms reading
implies leakage. (Watch out for shunting
resistors; the backward reading should be
no less than their resistance.) Thus, you
can usc the HI ohms scttings to test tran-
sistors and diodes without removing them
from their circuits. This low/high feature
is desirable on any analog multimeter
you buy for backup.

the test-lead jack on the front (or side) of
the DMM you buy. As you make for-
ward/backward ohmmeter tests, a dou-
ble-banana setup has a distinct advan-
tage. You can reverse the polarity of
voltage applied to the junction merely by
turning the plug over at the meter. This
saves making and remaking hard-to-
reach connections on the circuit board.

Portability

Digital and analog multimeters require
internal power for all ranges and func-

You might give some consideration to tions because they contain intern | am

5 Bl R

plifiers. Batteries make them paitable
but ordinary batteries run down 1.0 fast
and LED’s consume quite a bit of cur
rent.

Rechargeable NiCad batterizs solve
this problem. The most useful DM!4’s o
electronic multimeters have buit~n au-_
tomatic charging circuits. That is-—— when
plugged into the 117 volt AC liaz « uring
bench operation, the batteries .ire: also
recharged simultaneously. In the feld, a
set of batteries, with care, can last al
day.

Oscilloscopes

Foremost among the criteria for a CB-
servicing oscilloscope stands the vertical-
amplifier bandwidth—anything less than
30 MHz limits its usefulness.

A 15-MHz scope is adequate for ex-
amining CB-transmitter output. You can
thus examine character, amount, and
quality of modulation—and the bare RF
signal. But since sensitivity falls off so
rapidly beyond 15 MHz, this scope helps
little when you want to trace trouble in
the transmitter or receiver stages. You
can measure the output of an oscillator
provided the scope offers sensitivity of §
mV-per-cm or thereabouts and the oscil-
lator doesn’t exceed 15 MHz in frequen-
cy. But scope bandwidth can’t help much
in VCO stages nor in many mixers.

You’ll pay a price for the extra band-
width of a good oscilloscope. In the
Tektronix and Hewlett-Packard class,
with 35-50 MHz bandwidth, you’re look-
ing at upwards of $2000-$2500. Only
recently could you find a wideband scope

N

for under $1500.

But there’s good news if you’re budget-
strapped. B&K /Precision not long ago
introduced the model 1474P, a dual-
trace 30-MHz oscilloscope priced under
$1000. Hickok unveiled a 30-MHz scope
at a recent industry show, but has not
released details about it yet.

Spend those additional dollars. If
there’s one instrument you should not
skimp on, it’s your oscilloscope. The abil-
ity to see—really see—waveforms with
fast risetimes justifies the expenditure.
Besides, you gain the greater sensitivity
of a truly wideband scope. Without a top-
quality scope, you operate half blind-
folded.

Of course, any service scope in this
class features a triggered-sweep. If you're
accustomed to recurrent-sweep scopes, as
used for TV troubleshooting, you may be
in for a surprise. Today’s triggered scopes
are actually easier to operate than the
“recurrent”” kind. Thousands of techni-

FIRST DUAL-TRACE
30-MHz oscilloscope:
for under $1000, this
B&K/Precision instru-
ment is for CB servic-
ing. Be sure you order
model 1474P, not just
1474, so you get the
special high-frequency

probes required for CB
work.
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Check into probes and accesscries

cians have switched over, even fer TV i
servicing. With the increased use of digi-
tal and pulse circuitry in all sorts of elec- .i
tronic equipment, the techniciin who [
can’t operate a triggered scope is 'way S
behind. Y

Don’t let learning how worry you. One |8
solid day of training and practice 1nd you [SESS
will master the triggered scope. 5

Dual-channel scopes are in. The extra &
channel costs comparatively litt.e since
you’re into the higher price of trizgering
and wide bandwidth anyway.

A dual-channel scope makes sere fo
CB service. You can leave one ciinne
connected across the dummy load toj
monitor RF output and modulator any &
time you key a transmitter. A jirob
connected to the other channel siand
always ready for troubleshooting. ‘ave
hours of diagnosis time cvery week.

Don’t confuse dual-trace witk :fual
beam oscilloscopes. The latter a-e¢ very,
costly. Separate beams come from the?
electron gun of the CRT. They ar: ¢
separately and fed from separate
cal-input channels. Dual-trace scopes us
a one-beam CRT. Special switchin
moves the trace baseline up and cown
This happens so quickly that it appears as ¢
two steady traces, one above the cther.
Signals applied to Channe! A ride o7 on
trace; signals applied to Channef 3 :how§
up on the other.

Insist on a demonstration of any scop
you plan to buy for communicatians use. |
Among other things, check trace illimi
nation when you display extremelv nar:
row pulses—such as the 1-us 1C0 PPS
pulse waveform commonly used fo
noise-blanker analysis and troubles! oot
ing. When the duty cycle is so tinv {onl
0001 in this instance), some CURT’s.
intensity and/or persistence isn't great
enough to show a visible displey. You
don’t want to work in the dark just se yo
can see the scope display. In bright shops, &
you may need a hood to shade the s:ope !
face anyway.

'$3d0DSOTUOSO
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RF WATTMETERS..
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Countless ways 1o save time can be found
with a good oscilloscope when you have
its accessories and know how to put them
to work. A busy technician can, in three
months or less, save enough timec—and
therefore money-—to afford the nicest
scope you can find.

WIDEBAND OSCILLOSCOPES (TRIGGERED DUAL TRACE)

Rated

Band- Sensi- Calibrated Risetime

width  tivity Sweeps (nano-
Manufacturer Model (MHz) (mV/ecm) ( /cm) seconds) Phosphor
B&K/Precision 0.2
6460 West Cortland Ave. 1474 30 3] 65"‘» 11.7 P31
Chicago, IL 60635 g%

I 4

Hewlett-Packard 180/ 05
1501 Page Mill Rd. 1820C/ 50 10 [ - <10 P11 or P31
Palo Alto, CA 94304 1807A Seg
Hickok 05
10514 Dupont Ave. 532 30 10 a ::;’ 1.7 P31

Cieveland, OH 44108

Last but not least of the basic servicing
instruments necded for CB is the RF
wattmeter. The in-line type is most popu-
lar. Simply connect the transceiver coax-
ial cable to one side and a dummy load or
outside antenna cable to the other.

Output power receives a lot of atten-
tion from CB owners. That’s because no
CB transmitter can legally deliver a car-
rier with more than 4 watts of RF
power.

An accurate RF wattmeter is needed
for two reasons. First, as the licensed
technician responsible for your work on
CB transmitters, you must not let a
transmitter go that puts out more than 4
watts. Both you and your customer can
be cited and fined—and you could lose
your Second or First Class License.

Second, since output power is limited,
your customer wants every bit he's enti-
tled to. Often, built-in power meters or
inexpensive add-on devices mislead the
CB’er. You must be able to verify
accurately that a transmitter set is or is
not up to par.

When measuring the output power of
an ordinary AM transmitter, just hook
up the wattmeter and a good dummy
load. Do not measure power with a trans-
mitter connected to the antenna. Slight
mismatches introduce error into power
readings. Always feed the signal into a
known dummy load. Be certain that the
transmitter is connected to an exact 117
volts AC (base) or 13.8 volts DC (mo-
bile). These are the standard supply volt-
ages for tests. Press the mike button, but
do not modulate the carrier. Read power
in watts on the meter.

One characteristic of an in-line watt-
meter s its ability to sensc reflected
power {rom the antenna feedline due to a

RF Waittmeters
And Dummy Loads

mismatch. This is known as the reverse or
reflected rcading. A high ratio of re-
flected power to forward power indicates
a high voltage standing-wave ratio
(VSWR) on the feedline. An improperly
tuned antenna can cause this condition.
So can a broken or damaged coaxial
cable. Likewise a defective dummy load.

Therefore, before accepting the wat-
tage reading, also check the VSWR or
reverse reading. If 1t’s high, don’t trust
the wattmeter reading. Change to a good
dummy load.

Probably the best known RF wattme-
ter in the communications business is the
Bird model 43. With plug-in elements for
various power and frequency ranges, the
model 43 stands proven as one of the
most accurate units available. It's not
expensive, either, as precision instru-
ments go. Under $200 buys the instru-
ment and several plug-in elements. For
CB, you need only a 10-watl element in
the 25-60 MHz range.

Output power from single-sideband
transmitters i1s measured differently. In
the first place, there’s no carrier to mea-
sure. So you can’t mcasure power unless
the transmitter 1s modulated. Only then
1s any RF generated. Because of the
nature of SSB signals, FCC Rules say a
CB transmitter can put out 12 watts of
peak envelope power (PEP) in the single-
sideband operating mode.

For measuring, the SSB transmitter 1s
modulated with two tones simultaneous-
ly. Typical frequencics arc 500 Hz and
2400 Hz. These tones should not be
harmonically related. They produce a
complex single-sideband RF output sig-
nal.

You can’t measure SSB power accur-
ately with an ordinary wattmeter, cither.

wWwWw.americanradiohistorv.com

BIRD MODEL 43 wattmeter has long been a
standard in c ications servicing. Newer
model 4314 is peak-reading version for SSB.
Measuring peak envelope power takes a
peak-sensing wattmeter. Bird manufac-
tures one, their model 4314. You’ll also
find peak and average power-measuring
circuits in the model 1020 Servicemaster
unit from B&K/Precision, and in the
model WMI000 combination meter
made by Communications Power, Inc.
One last thing about RF wattmeters. If
you carefully check their calibration reg-
ularly, you can do okay with low-cost
carry around units. Do not test accuracy
by connecting wattmeters in series. In-
stead, measure any transmitter output
using an accurate meter and a dummy
load. R-E
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TEST SYSTEMS

For CB Servicing

YOU WILL SPEND CONSIDERABLE MONEY

to equip your service shop for CB radio
testing and repairs. Therefore, you want
the best value for your dollar.

But, important as price is, that’s not
the major decision facing you. First con-
sideration should go to how convenient
the equipment is to use. A bench full of
equipment that does not fit your work
habits can slow you down noticeably.

This does not mean you can't adapt to
one group of equipment or another be-
cause you can. And, if your present
testing and troubleshooting procedures
are haphazard—you should. However,
your best—and most profitable—bet is to
buy a group of instruments that suits
your own service philosophy and ideas
about setting up a service bench.

CB test equipment today offers five
distinct systems, all competing for your
attention—and your dollars. The costs of
setting up these systems range widely:
You will find very expensive and not-so-
expensive outfits. While most groups in-
corporate similar features, each has
unique points.

Sometimes special features contribute
to the higher price. Sometimes it’s the
quality of the equipment. Other times,
you pay extra for versatility. Comparing
systems isn’t easy. However, distributors
can often arrange demonstrations. You
might even borrow your favorite system
for a week or two, and see for yourself
how compatible it is. The more you find
out beforehand, the more confident you’ll
be that your test-equipment money has
been well spent.

Discrete instruments
The most basic present-day bench

five systems

setup for CB servicing is a discrete
system that comprises many individual
instruments. To put together a discrete
system, you choose separate instruments,
each on its own merits.

For example, you might select a par-
ticular oscilloscope model because it of-
fers certain qualities and features that
you think are better than in other scopes.
Or perhaps you choose it for its versatil-
ity, or because it simplifies tests that
others do not.

Then, you might buy an RF generator
made by another company. Again, your
choice derives from features that allow
you to troubleshoot CB receivers the way
that suits you best. Also, the instrument
might have extras that save buying addi-
tional gadgetry.

And so on for other instruments you
need to service CB radios: a frequency
counter, a digital or electronic multi-
meter, RF wattmeter, dummy load, or
12-volt DC bench supply. In each in-
stance, for a discrete bench setup, seek
out and purchase the one make and
model you prefer, without worrying whe-
ther it matches others in appearance,
price or compatibility.

Yet you must consider interconnection
when opting for a discrete system. As a
practical matter, some tests require link-
ing certain instruments together. Will
you have to build or buy special cables?
How many connector variants will you be
concerned with? The most common vari-
ants are BNC, N and UHF types, but
there are others. Even this small selection
entails some inconvenience until you con-
struct adapter cables or a patch board.

Some instrument faces may not look
well together. Case sizes may be so dispa-
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Profitable servicing means selecting tes!'
instruments that can be used together with
a minimum of interconnections. There are

rate that instruments don’t fit close
enough together for handy use.

Yet none of these difficulties are insur-
mountable. In fact, advantages in par-
ticular instruments may far outweigh mi-
nor inconveniences.

Eventually, you’ll probably buid an
interconnect panel for your discret: sys-
tem. The object of such a panel is to
connect a CB transceiver quickly for all
testing, measuring and troubleshaoting,
without having to change the cables
around. Ideally, you should make a
power connection, an RF cable ¢cinec-
tion and a speaker connection; three
cables, that’s all. A switch (or swi'ches)
on the interconnect panel allows various
measurements to be made. No fumbling
with instruments or moving them around.
Connectors and cables last longer and
you spend much less time on each repair
diagnosis. That pumps up profits rap-
idly.

Figure 1 shows how to connect a prac-
tical interconnect panel. The panel com-
bines the instruments in ways tha: facili-
tate fast testing and measurements.
Here’s how it works:

Slip the RF connector onto a 1rans-
ceiver antenna jack and connect th: DC
supply. Plug the audio wattmeter cord
into the external speaker jack or the
transceiver. The FUNCTION SELECT(R in
position 4 allows you to measurs the
receiver performance and troubleshoot
the receiver circuits. Activating the 1oise
generator injects impulse signals for test-
ing noise limiters and blankers.

In some instances, RF signals are
needed that are not provided by mo=t RF
generators designed just for CB. Fosition
5 of the FUNCTION SELECTOR coup'e- in a
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e RADIO-ELECTRONICS

ON TRANSCEIVER

generator that does provide these extra
signals. Note that the output of this RF
generator has been carried also to an
external test cable, for injecting signals
inside a transceiver.

For transmitting, place the FUNCTION
SELECTOR in either of its three positions.
(Never press the mike button with the
switch in positions 4 or 5. However, fuses
protect the generators in case you for-
get.) A 52-ohm dummy load at position 1
is needed for most transmitter testing and
tuning. The frequency-counter switch
should be placed in the T (transmit) posi-
tion.

Pressing the mike button permits mea-
surement of the RF output on the in-line
wattmeter. A connection to one channel
of the 30-MHz oscilloscope reveals the
quality of the RF output. The counter
shows the carrier frequency without
modulation. With the audio generator
feeding the tiny speaker, hold the mike
near that sound source and observe—on
the scope—the quality and percentage of
modulation.

The test cables, with probes, that are
connected to the audio generator, the
frequency counter and the 30-MHz oscil-
loscope are for direct testing inside the
CB transceiver.

A discrete test-equipment system often
“just grows.” You buy top-priced instru-
ments one at a time as you can afford
them. This doesn’t mean you can’t as-
semble a discrete system with less-costly
gear (many technicians do), but it’s
usually a haphazard and ultimately unsa-
tisfactory method. Wherever price is a
major factor, a different kind of system
generally proves better.

Discrete-plus-interface

The B&K/Precision Division of Dy-
nascan Corporation has designed a sys-

e I_ TJoext T | T Tsueon
SPKR JACK RF CONNECTOR

FOR TRANSCEIVER

OUAL-TRACE
aa HaR __Ll—‘l NOISE c8 FRED 30:MHz
e GEN GEN COUNTER SCOPE
oA B8O
INST [L,
FUSE
1/2008 r J
TEST CABLES
°€50§'JL‘E‘ EQ/’ i ANO PROBES
e o—»
COUNTER
EXTRA HOOKUP
RF SWITCH
0.2-20 MHz
OUTDOOR
ANTENNA
1/200A.
FUSE
:
o *FOR RECEIVE ONLY
LDAO FUNCTION fo Y ot = NEVER TRANSMIT
SELECTOR
AUOID IN-LINE 10-15 vOC
WATTMETER RE Jest S AUDI0
(dB) WATTMETER o o

OC INPUT FOR  TEST SPKR
TRANSCEIVER CABLE (FOR MIKE
TEST)

FIG. 1—AN INTERCONNECT PANEL you can build to overcome the main difficuity of discrete
systems. Coaxial wiring behind the panel connects instruments together so only one cable connec-
tion is needed to test and troubleshoot a transceiver.

FIG. 2—TEST INSTRUMENTS from B&K/Preci-
sion have their own interconnect panel—a spe-
cial instrument that automatically switches
over from receive to transmit.

tem of individual instruments especially
for CB servicing. (See Fig. 2.)

What makes the B&K/Precision sys-
tem unique is the interconnecting device,
called the model 1040 Servicemaster.
This device connects the other equipment
together in much the same way as with a
panel you might build yourself.

Other features of the model 1040
increase its usefulness well beyond the
basic advantage of instrument intercon-
nection and one-cable hookup to a trans-
ceiver: A built-in audio wattmeter reads
in decibels (handy for AM receiver
sensitivity measurements). There’s a dis-
tortion-measuring setup; single- and two-
tone sound sources for AM and SSB-
transmitter modulation tests; and an RF
wattmeter to measure AM or SSB power.
In short, this interface instrument sup-
plies a panel of gadgetry that combines
the basic instruments into a rather com-
plete CB testing and measuring facility.

Three basic instruments work with this
interface device—a CB-frequency RF
generator, a frequency counter and an
oscilloscope. (A special note about the
scope: It’s a 5-MHz unit, the model
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1403A4.) The Servicemaster includes a
beat oscillator that heterodynes the 27-
MHz output of a CB transmitter down to
1 kHz. Of course, the signal retains what-
ever modulation the transmitter has in-
duced. So, an ordinary scope can see the
transmitter output. A 5-MHz scope costs
much less than a 27-MHz scope.

You can buy matching gear to fill out
your basic test bench: a 30-MHz scope, a
digital or analog multimeter, a bench DC
supply, and even a transistor tester. All
these medium-priced instruments match
in appearance. As a system, they let you
test, measure, tune up and diagnose
throughout any CB transceiver.

Discrete-in-a-rack

A third system concentrates on dis-
crete instruments, but links them togeth-
er in a dressy equipment rack. The Hick-
ok Comm-Line series best illustrates this
approach. (See Fig. 3.)

This system contains a CB RF gencra-
tor; a frequency counter that also dis-
plays—on a six-digit LED readout—RF
power, VSWR and modulation percent-
age; a digital multimeter; a 13.8-volt
(adjustable) DC power supply; and a
transistor tester. A manual switch that is
part of the rack-mounting kit lets you
switch the transceiver coax cable back
and forth between the generator and
frequency counter. Moreover, the RF
generator has a high-level output that is
unaffected by the attenuator. It feeds the
frequency counter, so that you can moni-
tor the generator frequency.

In essence, the Hickok system is an
aggregate of individual instruments.
There’s no oscilloscope. You can buy a
30-MHz model separately from Hickok,
but it doesn’t fit into the rack. To some
extent, the instruments arc hooked to-
gether, but not in the degree found in an
interfaced system.

An interesting sidelight on this rack is
that it impresses CB customers. If you

cB Ser-wce

by HICKOK

i

FIG. 3—ATTRACTIVE DESIGN adds to useful-
ness of the Hickok Comm-Line rack of CB test
equipment. Appearance impresses customers
when rack is within view. New instruments can
also be added as they are introduced.
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have a lot of walk-in trade, place a rack
of instruments at the check-in counter. It
lets you (or your counterperson, with a
little practice) make on-the-spot basic
performance measurements. You can
also use it to demonstrate how well a set
works after you've fixed it.

All in one cabinet

Here’s a major departure from other
methods of gathering CB test instru-
ments. Consider this linecup: A CB RF
generator; a seven-digit frequency count-
er; two-tone audio source; dummy load;
RF wattmeter; amplitude-modulation
meter with digital readout; audio watt-
meter and distortion tester; crystal tester
that reads natural frequency of any crys-
tal; and a beat oscillator to measure RF
output and modulation on a relatively
narrowband scope. What is unusual is
that a/l these instruments are housed in
one instrument case—the unit is Sen-
core’s model CB42 Analyzer shown in
Fig. 4.

2110500
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FIG. 4—SENCORE MODEL CB42 contains sev-
eral instruments that are needed to service CB
gear, plus extra features sone systems do not
have. With this setup, few other instruments are
needed on the bench.

There’s more to this Sencore instru-
ment than a list of its components
reveals. For example, when used to test
transmitter-channel frequency, the CB42
can measure the percentage off-frequen-
cy on its digital LED’s. An automatic
feature measures receiver sensitivity in
two simple steps and displays the result
digitally. The digital modulation meter
tests either the positive or negative side of
the envelope to verify modulation bal-
ance.

Although there is no oscilloscope, the
internal beat oscillator allows you to use
just about any scope.

Sencore makes numercus digital volt-
meters and multimeters, and a separate
frequency counter. A DC power supply is
available for bench use or to power CB
radios and the CB42 away from AC
power lines. The instrument faces match
up for a professional appearance on your
service bench.

A similar all-in-one instrument is the
model 767 CB Analyzer made by Time
and Frequency Technology. The analyz-
er contains: a highly accurate RF gener-
ator covering 100-kHz CB frequencies;

an impulse noise generator to test and
troubleshoot automatic noise-limiter and
noise-blanker stages; two-tone and sin-
gle-tone sound sources for modulation
checking; audio metering for receiver
sensitivity tests and distortion analysis; a
seven-digit frequency counter; measure-
ment of either AM or SSB power modu-
lation; and VSWR—all shown on a panel
meter. It works on 12.4 voits DC as well
as 117 volts AC.

A unique feature in the model 767
measures transmitter frequency a differ-
ent way. An internal mixer and amplifier
produces an audible beat signal between
the internal synthesized frequency and
transmitter output. Simply zero-beat the
transmitter as you listen. You can also
adjust the transmitter closely with the
frequency counter.

These elaborate test sets have two
major advantages. One, you can carry
the test instrument to the customer, to
troubleshoot mobile or base radios right
on the spot. Second, the all-in-one con-
cept makes these instruments excellent
at-the-counter devices to verify reported
symptoms as the customer watches.

Combination AM/FM units

Finally, we come to a class of instru-
ments used by communications techni-
cians before the advent of CB radio.
These are quite costly compared to CB-
only test gear. Originally, they were
aimed at FM two-way radio. As CB
popularity has grown, updated instru-
ments include CB frequencies and facili-
ties for handling AM radios.

Typical among these units are two
made by Lampkin Laboratories, model
107C (shown in Fig. 5) and model 109,
both designed essentially to measure fre-
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FIG. 5—LAMPKIN LABORATORIES has been
manufacturing frequency meters since the
early days of ications. The del 107C
is highly accurate for AM and FM servicing.

quency. But well-planned add-ons extend
their usefulness. They can monitor AM
or FM signals, measure modulation and
act as extremely accurate frequency gen-
erators. The model 109 includes a digital
frequency counter. This instrument does
not reach all the frequencies the mode!
107C does, but you can add modules to
include most communications bands: CB,
low VHF, high VHF and UHF to 512
MHz.

Cushman’s model CE-5 and niodel
CE-6A4 (Fig. 6) both cover CB frequen-
cies as well as those for FM two-way
radio. For either one, you choose a plug-
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FIG. 6—MULTIPLE FUNCTIONS chaiacterize
Cush instruments for AM and FM ccmmu-
nications testing and repair. Modules plu) in to
adapt unit for mode of testing requirec.

in module for either AM or FM. Yon can
buy both modules; they’re easily inter-
changed.

A company called ifr, Inc., also makes
an instrument for both AM arnd FM
servicing. The model FM/AM-10G)S is
a frequency meter, wattmeter and s.gnal
generator (AM or FM)—all hignl/ ac-
curate. One outstanding feature: the S
version contains a spectrum ara. yzer.
You can use it to check transmitters for
spurious outputs.

Instruments in this category are w:rsa-
tile, precise to a high degree and rela-
tively expensive. As signal generztors,
they exhibit accuracy and stabilit; not
found in less-costly generators. Fer mnea-
suring frequency, they seem no eusier to
use than a counter—although the; are
more accurate than some counters

Your choice

It boils down to this: You have five
different systems to choose from ivhen
you go test-equipment shopping for your
CB bench. Pick whatever kind fits your
work habits or preferences.

But also consider your budget. The
first and last of these five catsgories
generally entail expenditures of bstveen
$5,000 and $10,000. They are worth the
extra money because you buy zided
dependability, accuracy and versatil ity.

In a medium-price category, how zver,
you can find plenty of adequate ejuip-
ment for CB radio servicing. You c:n be
well set up for under $4,000.

Not included in this roundup o< CB
test systems are a number of low-cos test
sets. They fall into the under-$ 000
category (for the test set and comparable
associated instruments). A few are very
inexpensive.

Some technicians get along well with
no more investment than this. Low-cost
instruments have not been onrtted
through any feeling that they don’t do a
job. By all means try them out &t vour
distributor’s. Borrow them if you ca: for
a tryout. If they suit you, buy tiem.
Realize, however, that they will net do
the same jobs that expensive gear will do,
nor with anything like the accuracy

What you buy and what you spenil are
up to you. R-E
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IHF Sensifivity—
What It Really Means

IHF sensitivity combines both noise and distortion into one specification. Now,
a new specification—called NDCR—is being used to provide a more
meaningful measure of amplifier performance

WAY BACK IN 1958, THE IHF (/NSTITUTE OF
High Fidclity) proposed a new “usable
sensitivity™ specification to describe the
performance of an FM tuner. The speci-
fication, known as [HF Sensitivity. con-
cerned rwo important forms of distur-
bance that detract from FM listening
pleasure: noisc and distortion. It required
the listing of the minimum number of
microvolts (late changed to dBf) needed
to produce an audio output signal 30 dB
(or around 33 times) greater than the
residual noise-plus-distortion. This did
not mean the signal required to lower
distortion to the 3% point, nor the signal
needed to reduce noise or hiss to 3% of
the total signal. But it specified the signal
necessary to reduce both disturbances
until, together, they represented no more
than 3% of what is heard.

Audio amplifiers

Contrast this approach with the way
the performance of an amplificr or an
integrated amplifier is specified. Usually,
a manufacturer will state the maximum
harmonic distortion at the fu/l rated
output. The Federal Trade Commission
has broadened the required ““power out-
put” statement so that it now includes the
load impedance. the frequency range
over which that power can be delivered,
and (implicitly, according to the rule)
that no greater distortion will be pro-
duced at lower-than-maximum power
output levels all the way down to an
arbitrary 0.25-watt output.

A diagram of distortion-versus-power
output for a typical amplifier would show
why the FTC was concerned with distor-
tion at the lower power levels. For all

LEN FELDMAN
CONTRIBUTING HI-FI EDITOR

power levels between 10 watts and 100
watts, the amplifier’s harmonic distortion
level might well be under 0.5%. However,
at a 0.25-watt level (the low end of the
power scale which must be taken into
account to conform to the FTC rule),
THD could rise to a disturbing 1.5%, and
at 0.1-watt output. THD is 2.0%.

Many carly solid-state designs suffered
from *‘notch™ or “‘crossover™ distortion.

NOTEH DISTRETION

WOTEH DESTARTILH

FIG. 1I—NOTCH DISTORTION is relatively insig-
nificant in a large-amplitude signal as shown in
a. As signal amplitude is decreased, distortion
becomes significant as shown in b.
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Figure t shows the problem. In Fig. 1-a a
high-amplitude waveform contains &
slight discontinuity each time it crosses
the “zero axis.” This condition arises
most commonly in a Class-B push-pull
stage when one transistor of the output
pair begins to shut off before its compan-
ion has fully turned on. While the discon-
tinuity is very small in terms of the total
output-signal amplitude (and therefore
represents a low percentage of total har-
monic distortion), as the signal level is
decreased (Fig. 1-b). the discontinuity
represents a greater pereentage of the
total: that is why distortion tends to rise
markedly in Fig. 2.

Referring again to Fig. 2, if we speci-
fied the power range over which this
amplitier can deliver 1.0% THD or less,
we would have to limit that range to
between 0.8 watt and 100 watts. On the
other hand. if a 2.0% rated distortion
were acceptable, then the ampliticr could
be useful from 0.1 watt to 100 watts—a
more than 9.0-dB increase in dynamic
range. Even at that, the total useful
dynamic range (over which THD is less
than 2.0%) would be only 60 dB (the
difference between 0.1 watt and 100
watts).

Noise

So far, we have only dealt with distor-
tion. But, as everyone knows, an ampli-
fier also has a residual noise level. Figure
3 indicates the amount of noisc at the
output of the 100-watt amplifier, ex-
pressed as a pereentage of any output
level, or in the number of dB below that
output level. When the amplitier delivers
its full rated output of 100 watts, residual
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FIG. 3—RELATIVE NOISE LEVEL of a typical amplifier decreases as

output power is increased.

noise is 70 dB below that level (0.03% or
0.0! microwatts). Since the residual
noise is constant (assuming you don’t
touch any of the amplitier controls), if a
musical signal of less amplitude is ap-
plied to the amplifier-—say, one that
causes the amplifier to deliver only 1.0
watt of power—the noise level will be
only 50 dB below 1.0 watt. or 0.3% of the
total output.

Modern amplifiers are designed with
virtually no crossover or notch distortion
and, thercfore, have a wide *‘distortion
clearance range.” In Fig. 4, the distortion
clearance range for 1.0% THD extends
from zero all the way up to the maximum
rated output. Ii' we combined the noise
clearance range shown in Fig. 3 with the
distortion clearance range of Fig. 4, we
would come up with the “noisc-plus-
distortion clearance range” diagram
shown in Fig. 5. Now, if we wanted to
specify that this amplitier will operate at
no more than 0.3% noise plus distortion,
we would have to assign a noisc-plus-
distortion clearance range to it that ex-
tends from 0.5 watt to 90 waus. Il we
accepted a combined noise and distortion
at some point in its dynamic range of
1.0%, the noise-plus-distortion clearance
range would be extended to 0.1 watt at
the low-power end and to 100 watts at
the high-powered end.

The new NDCR specification

The Yamaha Company of Japan has
added exactly that kind of specification
to all of their new high-fidclity compon-
cnt products this year. The company uses
the abbreviation NDCR (Noise Distor-
tion Clearance Range) to describe this

on a single graph.

specification.

In the lab we took an integrated ampli-
ficr and applied a variety of signal levels
to it while observing its outpul on a scope
along with the distortion products (avail-
able from a separate output _ack on our
distortion analyzer). Figure € shows the
1-kHz output as the upper trace. and
about 0.3% distortion as the lower trace.
This is what we observed when the ampli-

F1G. 6—TEST SIGNAL is shown in upper trace.
Same test signal with 0.3% distortion is shown
in lower trace.

B b ol b o BN ‘.hA
FIG. 7—DISTORTION is overridden with noise
when output of amplifier is reduced to 0.1
watt, as shown in lower trace.
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POWER OUTPUT/CHANNEL-WATTS
FIG. 5—NOISE AND HARMONIC DISTORTION characteristicsa compined

ficr delivered its rated power output of 25
watts per channel. We then lowered the
signal fevel to around a 0.]-watt output
(adjusting the vertical gain of the scope
so that the upper trace would appear as
in Fig. 6). Our distortion analyzcr again
read 0.3% distortion, but, as is ¢ zarly
evident from the lower trace cof Fig. 7,
what the analyzer was really reading was
not harmonic distortion but the amplifi-
er’s “noise floor”—some 50 dB >elow a
0.1-watt output level. Perhaps the lower
trace of Fig. 7 (and the 0.1-watt output
of the amplifier) does contain sone har-
monic distortion; but, at that low level,
the overriding noise completely ¢becures

it—and becomes the limiting fzctor of

the amplifier.

To further investigate the amplilier’s
dynamic range, we used our spectrum
analyzer to record the various cutput
signal components at different poer lev-
els. Results are shown in the scope photos
of Figs. 8,9 and 10. In Fig. 8. a te ] spike
at around the I-kHz frequency mark
represents the desired output signe!. To
the right are additional spikes, the tallest
being the third-harmonic distortien com-
ponent, having a 30-dB-lower an:p itude
than the desired fundamental 1-kHz sig-
nal. (Each vertical division represents a
10-dB amplitude difference.) Tais ohoto
was taken with the amplifier driven just
into clipping—the high-powered NDCR
extreme.

When the output is reduced by 10 dB
(see Fig. 9). the harmonic distortion (the
spikes to the right of the 1-kHz fanda-
mental) is no longer the predon irating
disturbance factor in the output s gnal.
Hum components (and their ha monics

1/.61 H3BWIAON
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at 120 Hz, 180 Hz, etc.) are now seen 1o
the left of the desired 1-kHz signal spike.
Finally, in Fig. 10, after the output level
has been lowered another 10 dB to 40-dB
below the clipping level, random wide-
band noise becomes the dominant distur-
bance in the amplifier output signal. Ma-
jor hum components at 60 Hz and 180
Hz are now only 30 dB or so below the
desired output signal level (or 70 dB
below full output).

BT enTvo0 Ta00 PSR A
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FIG. 8—OUTPUT SIGNAL SPECTRUM when
amplifier is fed with a 1 kHz tone and driven
just into clipping.

How Yamaha quotes NDCR

Yamaha takes NDCR an important
step beyond what we have already dis-
cussed. As they point out, most separate
distortion and noise specifications are
usually given for products with their
volume controls set at maximum; and
distortion is almost always quoted when a
signal is applied to the high-level (AUX,
or TUNER) amplifier inputs or when an
input is applied directly to the power
amplifier scction. Actually, the volume
control is hardly cver operated at maxi-
mum scttings and, depending upon where
the volume control appears in the circui-
try, its setting can have an important

bearing on ovcrall amplifier nois¢ and
distortion levels. So, in stating the
NDCR for a given product, the volume
control sctling or settings must be in-
cluded in the specitication.

Yamaha also quotes the NDCR from
the phono input all the way to the speaker
outputs. If the signal-to-noise ratio of the
phono preamplifier is only 60 dB (re-
ferred toa 2.0-mV input), no matter how
good the signal-to-noise ratio of the
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FIG. 9—OUTPUT SIGNAL SPECTRUM when
amplifier output is 10-dB below maximum
rated output.

power amplifier section may be, the over
all signal-to-noise ratio will never be
better than 60 dB.

A typical Yamaha NDCR
specification

The following NDCR specification is
applied to Yamaha’s newest receiver,
model CR-2020:

*“Noise-Distortion Clearance Range
(NDCR) for 0.1% into 8 ohms at 20 Hz
to 20,000 Hz: from 100 milliwatts to 100
watts, with volume control at —20 dB
(from maximum), phono input to specaker
output.”

This means if you are listening to

phono records with the volume control
set 20 dB below maximum, no more than
0.1% noise or distortion (or a combina-
tion of both) can be expected at any
program signal level from 100 milliwatts
to 100 watts. By including the phono-
preamp section in the statement, Yama-
ha is also guaranteeing that the noise and
distortion levels generated by that low-
level section of the receiver and all
succeeding circuits) will also remain

FIG. 10—OUTPUT SIGNAL SPECTRUM when
amplifier output is 40-dB below maximum
rated output.

within the overall NDCR specification.
Purists can argue that the subjective
annoyance factors of noise and distortion
are not the same, and that 1% distortion
(—40 dB) may be less bothersome to
listeners than a 40-dB signal-to-noise ra-
tio. Nevertheless, we think that Yama-
ha’s NDCR specification succeeds in
combining several important perfor-
mance specifications into a meaningful
single number or statement for compar-
ison with those of other products. Now
the trick will be for Yamaha (or the rest
of us) to persuade others that this new
specification is one that all manufac-
turers should publish. R-E

Advantages to servicers in Rhode
Island warranty bill

The Electronic Technicians Guild of
Rhode Island announces that a warranty
bill (755,251) offering several features of
benefit to the service industry, has been
passed in that State:

Under the new law the manufacturer
must:

1. Have service in Rhode Island.

2. Furnish parts within 30 days.

3. Pay the same price as a Rhode Island

consumer, both for labor and parts.

4. Have parts and service information
available from distributors in Rhode
Island.

5. Have parts available for at least four
years after the last sale of any mod-
el.

The servicer must:

1. Handle warranty repairs and out-of-
warranty repairs equally.

2. Compiete repair within 30 days, or
within 10 days after receiving ordered
parts.

3. Charge a manufacturer the same
price that he would a Rhode Island
consumer, both for tabor and parts.

4. Order any needed parts within two
days of receiving the unit for repair,
and notify customer, unless customer
agrees otherwise.

The Rhode Isiand law, the Guild believes,
plus the similar Minnesota law and the
Song-Beverly Act in California, may bring
about the beginning of the end of the
warranty inequities servicers have been en-
during for years.

New advantages to users of phones
in the 1980’s

Telephones that will take the number of a
call to a busy line, wait until the line is clear,
then dial both numbers and connect the
two lines are among the features of the
future predicted by a panel of Bell engi-
neers, speaking to the International Con-
ference on Communications in Chicago last
summer. Other phone services of the
1980’s would include preselection of tele-
phone numbers from which collect calls
could be accepted without operator assis-
tance and identification of calls from a
preselected “priority” list by a distinctive
ringing tone. Eventually, it was stated, the
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caller's telephone number might be dis-
played visually on the called party's
phone.

These features—and several others—
will be made possible through the evolution
of a technique already in existence and in
use in some telephone offices—stored-
program control, or SPC. The control
memory can handie different calls in differ-
ent ways according to the instructions it
has received. In the case of the busy-line
call, it can forward the caller's number to
the program of the called phone, which
would then be contacted as soon as the
line is available.

A second innovation, Common Channel
Interoffice Signalling (CCIS), will also in-
crease the efficiency of future phone ser-
vices. CCIS operates over pathways sepa-
rate from the voice circuits to set up and
terminate calls, thus reducing the load on
the voice circuits. It will also select best
transmission routes automatically. Thus,
for example, a north-south call made dur-
ing a busy hour in one time zone might be
routed westward to the less-occupied time
zone next to it, then back to the called
phone, bypassing the busy area directly
between them.
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Radio-Electronics

Tests Sherwood ..o
Micro CPU-100 FM Tuner

LEN FELDMAN
CONTRIBUTING HI-FI EDITOR

THERE IS SO MUCH TO REPORT ON SHERWOOD’S
new Micro CPU-100 tuner that all aspects of
its performance, circuitry and features cannot
be covered in one brief test report. Twao years
in the design labs, the tuner tshown in Fig. 1)
has, for the first time, combined the power of a
microprocessor with a state-of-the-art fre-
quency-synthesizing FM tuner. The resulting
FM reception and convenicnce of operation
would be difficult to surpass. This report will
simply describe the tuner’s features and ana-
lyze its performance.

The front panel scems devoid of knobs,
controls and switches. A well-illuminated dial
area at the top is flanked by two meters at the
left and an alphanumecric display area at the
right. That’s correct—alphanumeric—be-
cause the Micro CPU-100 not only reads out
frequency in megahertz, but can also read out
corresponding FM station call letters.

Fig. 2 shows a closcup of the readout, in
which the Radio-Electronics initials are dis-
played instead of an actual station designa-
tion. What appears to be a linear-frequency
scale at the center of the dial area is really a
scries of LED’s, each corresponding to 1.0
MHz. This *“‘scale” was added as a human-
engineering aspect of the design, since most
FM listeners are accustomed to “sccing”
where they are on the FM dial. The LED that
is lit up corresponds to the nearest MHz to
which the tuner is actually tuned.

The left-hand meters are a signal-strength
mecter and a multipath meter. A center-of-
channel meter is obviously not required, since.
in this frequency synthesized tuner, center-
tuning is accurate to within 0.0024%. The
multipath meter fluctuates in varying degrees
depending upon the scverity of the signal
reflection problem: the idea is to orient your
outdoor antenna until such fluctuation stops or
is decreased to a minimum for a given received
signal. The signal-strength meter, unlike most
such meters, is arranged to give meaningful
readings instead of whipping up to full scale
with just a few microvolts of input signal.
Specitically, we measured 5 pV for a reading
of 1. 100 gV for *2,” 1,000 uV for “3.”
2,000 pV for “4” and around 30,000 uV for a
reading of 6.”

A serics of “touch” switches below the dial
area operate electronically. To actuate any of
them, just brush a finger gently across the two
metal tips associated with each switch. The
threc right-hand switches under the readout
area take care of upward (in frequency) and

downward automatic scanning. Touch the cen-
ter switch of this group, and, when scanning in
either direction, tuning will come to a stop
only when stereo signals are intercepted.
Otherwisc, scanning will stop every time a
usable mono or stereo signal is received. Usa-
bility is determined by the settings of a vari-
able-mute threshold controf. Manual tuning,
as well as alpha programming, is accomplished
by means of the large, flywheel-coupled tuning
knob below the touch switches. An interesting
sidelight is that this tuning knob is coupled
only to.a flywheel—and to nothing else. The
computer circuitry is “‘told’” what to do when
the tuning knob is spun because a serrated disc
connected to its shaft allows beams of light to
pass and impinge upon photoelectric elements
that constitute one facet of the interface
between user and microcomputer.

“Programming” your stations

The four switches directly below the *‘dial
scale™ are labelled MEMORY A, B, C and D. To
store a favorite station in onc of these memo-
ries, the station is tuned manually, after which
the STORE switch is lightly touched, foliowed
by a touch of the desired MEMORY switch.
Thereafter, touching the MEMORY switch
again will recall the desired frequency instant-
ly. When the manual or scan modes are used,
if a station that has been stored in one of the
memories is encountered. a red glow appears
behind that MEMORY switch as a reminder.

To “program in” station call letters. touch
the ALPHA switch at the left of the panel. The
tuning knob changes into a letter-selecting
knob that displays the alphabet as it is rotated.
Once the first call letter has been reached
(usually “W* or “K” in the United States),
brush a finger across the STORE switch and
dial in the next letter. After all four station

letters have been dialled in, touching the
STORE once more completes the progri.mming
and automatically restores the frejuncy-
tuning function to the tuning knob. Lp .0 48
sets of call letters can be assigned to as inany
frequencies. In case you listen to more thein 48
stations and you try to program in orty-
ninth set of call letters, the alpha-readeu. area
will spell out “F-U-L-L,” at which pcin you
must cancel one or more of the less-prefi:rred
call-letter assigniments.

The only other front-panel control visitie in
Fig. 1 is the POWER on-off pushbutton. Even
when the power is shut off all the progrim med
information is rctained indefinitely (including
four-station memory and all 48-station 2!pha
designations) as long as the line «o-d is
connected. If the power cord is discenn: cted
from a wall outlet. information can be stored
for about a year.

In the lower right section of the par:l, a
pivoting “‘trap door” opens to discese the
following controls: An output level contral, the
muting level control, a muting switch (which

34 Ibs. Suggested Retail Price: $2000.

MANUFACTURER’S PUBLISHED SPECIFICATIONS:

IHF Usable Sensitivity: normal: 1.7 uV (9.84 dBf), wide: 1.7 uV (9.84 dBf). 50-d3
Quieting: mono: normal: 2.1 gV (11.7 dBf); wide: 2.6 4V (13.5 dBf). 50-dB Quietin::
stereo: normal: 25 uV (33.2 dBf); wide: 30 nV (34.7 dBf). THD: mono: normal: 0. 1%, =1
100 & 1 kHz; 0.15% at 6 kHz; wide: 0.07% at 100 & 1 kHz; 0.1% at 6 kHz. THD: stere-
normal: 0.2% at 100 & 1 kHz; 0.25 at 6 kHz; wide: 0.15% at 100 & 1 kHz; 0.15% at 6 kH:
S/N Ratio: mono: 75 dB; stereo: 72 dB. Capture Ratio: normal: 1.0 dB; wide: 0.5 4E
Selectivity: normal: 80 dB; wide: 18 dB. Spurious and Image Rejections: 130 dE. {7
Rejection: 120 dB. Muting Threshold: 3.0 zV to 1000 nV. Stereo Thresholid: 4.0 u“
Noise Filter Threshold: 15 uV. Frequency Response: mono and stereo: 20 Hz tc 15
kHz, + 0.5 dB. 19-kHz and 38-kHz Rejection: 80 dB. Stereo Separation: normal: 40 d:3
at 100 Hz, 45 dB at 1 kHz, 35 dB at 15 kHz; wide: 45 dB at 100 Hz, 50 dB at 1 kHz, 40 df}
at 10 kHz. Output Voltage: fixed: 1.0 V; variable: 0 to 1.5 V. Power Requirements: 12/)
VAC, 50 to 60 Hz, 30-watts. Dimensions: 20 W X 6% H X 14'%sinches D. Net Weii¢ hi:
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defeats the muting-threshold circuit), and a
selectivity switch. The latter uses two separate TABLE |
IF systems to provide “normal™ sclectivity in RADIO-ELECTRONICS PRODUCT TEST REPORT

crowded FM signal arcas, and a wide band- . R
width for exceptional stereo fidelity and ultra- Manufacturer: Sherwood Laboratories Model: Micro CPU-100

low distortion during favorable reception con- FM PERFORMANCE MEASUREMENTS

ditions. An automatic sterco filter switch

reduces noisc during weak-signal sterco recep- SENSITIVITY, NOISE AND R-E Measurement )
tion at the expense of some stereo separation, FREEDO.I\.A !’-‘ROM INTERFERENCE Normal/Wideband R-E Evaluation
but it is automatically removed from the IHF sensitivity, mono: (uV) (dBf) 1.7(9.8)/1.6(9.3) Excellent
signal path when signals exceed around 12 gV. Sensnivny, §terep (uV) (dBf) 4.0(17.2)/3.5(16.1) Excellent
Also provided are a stereo/mono mode switch 50-dB qu!et!ng 5!9n3|| mono (uV) (dBf) 2.3(12.4)/2.1(11.6) Superb
and a de-emphasis switch, which alters de- 50-dB quieting sng.nal, stereo (uV) (dBf) 24(32.8)/21(31.6) Superb
emphasis 10 25 ws when decoding Dolby Maximum S/N rat!o, mono (dB) 81/83 Superb
broadcasts with an external adapter or de- Maximum S/N ratio, stereo (dB) 72/83 Superb
coder. Capture ratio (dB) 1.0/0.5 Excellent
The rear pancl shown in Fig. 3 has fixed- AM suppression (dB) 70 Superb
and variable-output pairs of jacks, 300- and Image rejection (dB) More than 100 Superb
75-ohm externgl antenna terminals, a compos- IF rejlectlon '(dB.) More than 100 Superb
ite (multiplex or detector) output jack, a single Spurious rejection (dB) o More than 100 Superb
convenience AC outlet, a line fuseholder and a Alternate channel selectivity (dB) 82/20 Excellent

tiny toggle switch with positions for opp or

EVEN frequency tuning. This switch permits FIDELITY AND DISTORTION

the tuner to be used in other countries where MEASUREMENTS

stations broadcast at even-decimal portions of Frequency response, 50 Hz to 15 kHz

a megahertz (for example, 100.2 instcad of (+dB) . 0.1 Superb
100.1). When in the odd-decimal position, Harmonic distortion, 1 kHz, mono (%) 0.1/0.055 Superb
tuning progresses in 200-kHz increments from Harmonic distortion, 1 kHz, stereo (%) 0.1/0.06 Superb
87.5 MHz to 108.5 MHz, while in the even Harmonic distortion, 100 Hz, mono (%) 0.1/0.07 Superb
setting, tuning jumps in similar increments, Harmonic distortion, 100 Hz, stereo (%) 0.15/0.09 Excellent
from 88.6 Miz to 108.6 MHz. The even Harmonic distortion, 6 kHz, mono (%) 0.1/0.1 Excellent
setting may be uscful if the tuner is hooked up Harmonic distortion, 6 kHz, stereo (%) 0.2/0.15 Superb
to certain cable-FM services in the U.S. which Distortion at 50-dB quieting, mono (%) 1.2/2.3 Good
also use “even™ frequency increments. Distortion at 50-dB quieting, stereo (%) 0.6/0.6 Very good

Performance measurements STEREO PERFORMANCE

Our laboratory performance measure- MEASUREMENTS
ments, summarized in Table 1, clearly show Stereo threshold (uV(dBf) 3.0(14.7) Excellent
that the tuner is so far above average in FM Separation, 1 kHz (dB) 52/56 Superb
performance as to place it in a category all by Separation, 100 Hz (dB) 49/50 Excellent
itself. In most casecs of critical measurement, Separation, 10 kHz (dB) 31/38 Excellent
we suspect that our own test equipment
imposed limitations on readings. Consider, for MISCELLANEOUS MEASUREMENTS
cxample, a signal-to-noise ratio of 83 dB in Muting threshold (uV) (dBf) 3.5(16.1) adjustable Superb
both mono and sterco (in the wideband 1F Dial calibration accuracy (+kHz at MHz) “Perfect” Superb
position). We have never measured such a
number, and, for all we know, what noise there OVERALL FM PERFORMANCE RATING Superb
was was induced by the random internal mod-
ulation of our FM generator. The 21.0-uV
(31.6 dBf) signal required for 50-dB quicting TABLE Il
in sterco is the lowest we have ever read on any OVERALL PRODUCT ANALYSIS
tuner or receiver, as is the 0.5-dB capture ratio PO
in the wideband position. The 0.055% distor- Sﬁg'o”;‘;‘gory s:i(;t:‘o
tion figure obtained with 1-kHz 100% modu- Price/Performance Ratio Superb
lation in mono and the comparable 0.06% Styling and Appearance Excellent
obtained in stereo are incredible. Sherwood Sound Quality Superb
designers attribute these capabilities in part to Mechanical Performance Superb

a new digital FM detector circuit.
Frequency-response curves of the audio out-

put (including the cffect of 25-us and 75-us

de-emphasis) are plotted in Fig. 4. The care-

Comments: The Sherwood Micro CPU-100 FM tuner is, without a doubt, the finest,
most brilliantly engineered FM tuner that we have measured to date.
Those familiar with frequency-synthesized FM tuners (and Sherwood’s is
not the first) have long maintained that in order to use this precision form
of digital tuning, certain sacrifices in front-end performance must be
made. The designers of the Micro CPU-100 have finally disproved this
myth. Even if one were to ‘“strip away’ all that programmability—the
station-letter call-outs, the innovative front-panel touch-switches, the
station memories and all the other functions which the microprocessor
circuits make possible—the tuner would still rank extremely high because
of its superlative performance. In just about every operating parameter,
the tuner approaches theoretical limits of performance.

¢y [ully designed 19-kHz filter, although cffec- This tuner, when subjected to listening tests, actually sounds better,
O tive in reducing PllOl-Cﬂfflef and 38-kHz too. Of course, it takes a pretty good broadcast signal to show up audible
g products at lh_c output, permits response out to differences between the Micro CPU-100 and competitive instruments,
€ 15 kHz (the limit of FM broadcasting), which and therein lies the problem. This tuner is capable of delivering signals
© s within 0.1 dB of the prescribed curves both that are actually better than most U.S. FM stations are capable of broad-
W in mono and stereo! As can be seen from the casting. Doubtless the product will find its way into many broadcast
W curves of Fig. 5, separation at mid-frequencies stations’ monitoring equipment. Perhaps it may even inspire some broad-
©  measured 56 dB and remained high across the casters to upgrade their signals once they realize what kind of FM and
9( entire audio band (50 dB at 100 Hz and nearly stereo FM reception is possible.

o 40dB at 100 kHz).

66
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To confirm the unbelievably low distortion
figures obtained as single readings with our
distortion analyzer, we used a spectrum ana-
lyzer. Figure 6 shows the results, using a 1-
kHz signal at 100% modulation. The second
harmonic contribution is “down” some 72 dB
below the 1-kHz fundamental, which corre-
sponds to a 0.025% distortion and the third

harmonic contribution is a dB or so lower than
that.

Summary

We fecl this product is so outstanding it can
only be fully appreciated by hands-on experi-
ence and extended listening. We continue to
discover new things about it.

For instance, while other digital or ‘reguen-
cy-synthesis tuners have up-and-dow- fre-
quency-scanning capability, this one dass it a
bit more intelligently. For exampie f you
were in a weak signal area (or had no artenna
connected) and started to scan upwards from
98.1 MHz encountering no “usable” signals
up to 108.1 MHz, the tuner would begin
downward scanning—not from [0R.1 MHz
but from the starting point, 98.1 MHz. Then,
if no good signals were encountered sl the
way down the frequency scan, instead of
endless scanning up and down, the teguence
would come (o rest once more at the starting
point.

Our overall product analysis will ke fcind in
Table 1, together with a few commemt= about
the tuner’s reception capabilitics. To some,
$2000 may seem like a very high prics for a
top-performing FM tuner. We sugges: that
even if you don’t want to spend suct a large
amount, do yourself a favor and “test drive”
the Micro CPU-100 if you can find a dealer
with a model display. R-E

Spectro-Acoustics 101B Preamp

HERE'S A PREAMP-CONTRCL UNIT MADE BY
Speetro-Acoustics, a company we believe
vou'll be hearing more about. The firm was
first brought to our attention when we exam-
ined a graphic equalizer that was their initial
entry into the high-fidelity market. The mode!
101 B preamp-cqualizer tested for this report
incorporates some of the carlier design philos-
opliv, but olfers a complete control center.
From the looks of this unit (sce Fig. 1),
outer design emphasis was not placed on
styling or pleasing nomenclature. The stark
white letters on an all-black buckground are
more uscful than glamorous. Nevertheless, the

controls themscelves are logically arranged for
casy comprehension and use. The leflt section
of the panel contains five slide controts making
up the equalizer section of the model 101B. To
the right of these controls are two more slide
controls that adjust left- and right-channci
gain. These gain controls are sufficiently close
together to permit their simultaneous adjust-
ment with one finger, thus ecliminating the
nced for a separate balance control.

Farther to the right are ten identical k=oking
pushbuttons that handle mono/stzr0 sc-
lection, cqualizer defeat or applicaron of
equalization to the tape-out jacks, 112¢ moni-
toring of either of two tape circuits, dutdzing or
copying from cither tape deck to the ot™er and
signal source sclection (PHONO, TURER or
AUX). A similarly shaped pushbutten at the
lower right of the panel turns on power to the
unit; an LED indicator lights when power s

ohms, resistive, direct-coupled.
GENERAL SPECIFICATIONS:

Retail Price: $335.

MANUFACTURER’S SPECIFICATIONS:

Rated Output: 2.0 volts. Output at Clipping: 9.0 volts into 10,000-ohm load; 5 volts
into 600-ohm load. THD at Rated Output: less than 0.05% at any frequency from 20 Hz
to 20 kHz. IM Distortion: less than 0.01% at any level up to clipping. Gain: phono to
main output, 50 dB at 1 kHz; high-level inputs, 10 dB. S/N Ratio: phono, 74 dB below
10-mV input reference; high level; 90 dB below 1.0-volt input reference. Frequency
Response: phono, RIAA +0.5 dB; high level, within 0.1 dB, 20 Hz to 20 kHz; within 3
dB, 5 Hz to 100 kHz. Phono Overload: 100 mV at 1 kHz. Equalizer Gain and Range:
+ 15 dB at each center frequency indicated (20 Hz, 80 Hz, 320 Hz, 1250 Hz, 5 kHz, 20
kHz); within 0.1 dB of unity gain with controls set to midposition (flat). Input Impe-
dance: phono, 47,000 ohms shunted by 220 pF (internally adjustable); high level,
50,000 ohms shunted by 10 pF. Output Impedance: main and tapes, less than 600

Power Requirements: 110-125 VAC, 50-60 Hz, 14 watts. Dimensions (less optional
wood cabinet): 15 W X 6 H X 5'-inches D. Shipping Weight: 10 Ibs. Suggested
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TQ PAEVENT ELFCTRIC SHOCK DO NOT REMOVE
COVERS. UNIT ZONTANS NON-USER SERVICEABLE
BOLID $TA"c MICRO-CINCUNTS. REFER SERVICING
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T# APERING MAY VOID WARRANTY AGREEMENT
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applied. A phone jack below and to ke “ar lefi
of the ten pushbuttons drives high-irpedance
phones directly from the preamp outou

There’s no problem identifying the miker or
the model number when the mode DIB is
viewed from the rear (see Fig. 2). Howaver, in
addition to the banncr lettering, there are
input and output jacks, two switched and one
unswitched AC receptacles plus chassis
ground terminal near the phono inp.t jack
pair.

Circuit highlights

A high-gain/low-noisc monolithx opera-
tional amplifier is used for phono pre:mplifi-
cation and provides isolation betwe:n the
RIAA fecdback loop components ard critical
cartridge-loading components. To insurz silent
thump-frec turn-on and turn-off, spect:! FET
circuitry common to both channels s ~espon-
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sible for the wurm!up period: music appears
slowly as circuits stabilize. All selector and TABLE |
function switching, except for the EQUALIZER
LINE and EQUALIZER TAPL switches, arc totally RADIO-ELECTRONICS PRODUCT TEST REPORT
click-free. Manufacturer: Spectro-Acoustics Model: 101B
Cross-talk from unused signal sources along
with hum-and-noisc are reduced by using PREAMPLIFIER PERFORMANCE MEASUREMENTS
“guard traces™ between signal lines on the
main PC bouard. Input jacks are all automat- . oTE
i;illlg 5:1:[2::21IW];ZU:ZE::;g"”is"ac‘)‘?::_ﬁffnég VOLTAGE OUTPUT RATINGS Measurement Evaluation
single-point system with separate ground Rated output (V) 20
paths for input, power supply, output, control Maximum output, high impedance (V) 10.5 Excellent
and chassis grounds. Three 1C's are used in Maximum output, 600 ohms (V) 6.0 Excellent
the unit (Type-4136P quad op-amps). DISTORTION MEASUREMENTS
The ecqualizer controls identified as Low THD at rated output, 1 kHz (%) 0.01 Excellent
BASS and MID-BASS use so-called gyrator syn- THD at rated output, 20 Hz (%) 0.035 Very good
thesized inductors that are nonmagnetic and THD at rated output, 20 kHz (%) 0.039 Very good
and do not pose the saturation problems of IMD at rated output (%) 0.0037 Excellent
coils. For mid- and upper-equalizer sections, PHONO PREAMPLIFIER MEASUREMENTS
where good performance can be obtained with Frequency response (RIAA + dB) 0.5 Good
cails, the model 1018 uses miniature toroidal Maximum input before overload (mV) 100 Very good
inductors. The lowest- and highest-frequency Hum/noise referred to full output (dB)
controls arc “shelved™ and thercfore act like (at rated input sensitivity) 73 Very good
normal tone controls with their turnover points HIGH-LEVEL INPUT MEASUREMENTS
at 75 Hz and 8 kHz. The required supply volt- Frequency response (Hz-kHz, + dB) 10-60, 0.2 Superb
ages are developed by a bridge rectifier, whose Hum/noise referred to full output (dB) 88 Very good
output is regulated by a Zener diode. Residual hum/noise (minimum volume) (dB) 88 Good
TONAL COMPENSATION MEASUREMENTS
Lab measurements Action of bass and treble controls N/A
Table 1 shows that the harmonic distortion Action of secondary tone controls Excellent
is well below the published figure of 0.05% at Action of low-frequency filter(s) N/A
all audio frequencies with the 2.0-volt rated Action of high-frequency filter(s) N/A
output delivered by the preamp. We would COMPONENT MATCHING MEASUREMENTS
have preferred a bit more gain in the high- Input sensitivity, phono 1/phono 2 (mV) 4.6
level amplifying section of the unit, since some Input sensitivity, auxiliary input(s) (mV) 460
power amplifiers do have rather high input |cr)\put SO 0 oo
I R . utput level, tape output(s) (mV) 460
SCTTSH_'V“'CS up;_)roachmg 20 _“_)“S an.d, if the Output level, headphone jack(s) (V or mW) 2.0 V (600 ohms)
unit is used with such amplificrs, high-level
input signals from program sources would EVALUATION OF CONTROLS,
have to approach one-half volt to drive the e e ’ .
pp . Adequacy of program source and monitor switching Very good
system to rated output. Cartridges would ha_vc Adeguacy of input facilities Good
to provide ncarly 5 mV for the same drive Arrangement of controls (panel layout) Excellent
condition. For amplifiers having a 1.0-volt Action of controls and switches Very good
input sensitivity (most common). all these Design and construction N Excellent
drive requirements are divided in half. In any Ease of servicing Excellent
event. if you can ignore the psychological OVERALL PREAMPLIFIER PERFORMANCE RATING Very good
disadvantage of having to operate those mas-
ter-gain slide controls near the top of their
range, there should be no problem getting TABLE Il
adequate drive in most systems. Note, in RADIO-ELECTRONICS PRODUCT TEST REPORT
particular. the incredibly low IM distortion ] . )
produced by this preamp/control unit: 0.0037 AEUS A S T L LR LRRAL
at 2.0-volts rated output. OVERALL PRODUCT ANALYSIS
Retail price $335
Price category Medium
Price/performance ratio Very good
Styling and appearance Fair
Sound quality Excellent
Mechanical performance Good
Comments: The chief virtue of the mode/ 1018is that it incorporates a five-band graphic equalizer.
While dividing the audio spectrum into five segments hardly affords the same degree
of tonal response tailoring that an octave-by-octave equalizer provides, it beats any
combination of conventional bass, treble and mid-range tone controls normally found
on preamplifiers, integrated amplifiers and receivers. Hardly a showpiece, visually or
aesthetically {the makers tell us they are going to change the cosmetics of the unit
soon), it will appeal to those audiophiles who prefer performance to outward
appearance. While the unit lacks some of the features we have come to expect from
‘separate’’ preamps (a second set of phono inputs, for example), those basic facilities
. L N over and above the five-band equalizer that are provided do work well. The headphone
Figure 3 shows the superiority of a five- output jack works with 600-ohm or other high-impedance phones, but it should not be
n band equalizer over conventional tone con- used to connect 8-ohm stereo headsets since there is no separate amplifier section to
Q trols. Shown are the superimposed control drive the phone jack, which is simply wired-in parallel with the main output jacks.
% ranges of each of the five slide controls, first at Were it not for the equalizer, this would be one of those bare bones preamps that
&  maximum boost, then at maximum cut and, dedicated audiophiles talk about-—the kind that offer accurate amplification of phono
5 finally, in their center or flat positions. Even _and other high-level signais with little or no spun_d coloration. To many, that Is_ mc_)re
i though no physical detent is provided on these |mpo.rtant ﬂ?an a fancy gold fror)t panel, f!a§h|ng lights ar?d program-source sw@ch!ng
= ~ o e that is not likely to be needed in most hi-fi component installations. if your thinking
Y controls (you have to eyeball the “0™ settings), runs along these lines, think about this for a moment: A multiband equalizer can cost a
o we were able to obtain the wide response (10 couple of hundred dollars. A good basic preamp-control unit can cost more than that.
2 Hz to 60 kHz within 0.2 dB) shown in Table | The model 10 1B combines both at a most appealing price.
I with the equalizer section in circuit. R-E
G6A .
2 “' N N
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WE GOOFED!

In our September issue, we mixed two halves of two
different hobby corners. The result was mass confu-
sion. To resolve the problem this has caused we are
reprinting here, the correct installment.

Part Il. Homebrew breadboard that’s inexpensive, easy to
build and versatile. The basic design can be easily modified.

EARL R. SAVAGE, K4SDS.

IN LAST MONTH'S COLUMN, WE PROVIDED
schematics for several of circuits of the
breadboard system. This month, the col-
umn concludes with the rest of the sche-
matics and the construction details.

Puiser switch

The trouble with the logic switches
previously described is that they tend to
“bounce” when making or breaking a
connection. In fact, all mechanical
switches have contact bounce. It usually
doesn’t matter because vou don’t care if
something is turned on and off five or ten
times very rapidly every time you throw
the switch. In some circuits this bouncing
can cause serious problems.

Suppose you are working with
counters, for example, and you use one of
the logic switches for a trigger. You
throw the switch from L.O to HI and the
counter shows that you did it eight times.
Surely that is no way to test a counter
circuit!

The pulser switch (See Fig. 6) is
“bounceless.” The mechanical switch S1
is not connected to the output. Instead, it
causes the two gates (7400) to change the
state of the output. The gates don’t
bounce.

The two LED's, onc red and one
green, indicate the state of the output
(LO or HI). Switch S1 is an SPDT type
that was not used in the prototype. The
prototype used two normally open
momentary SPST pushbutton switches
instead. Either arrangement is satisfac-
tory.

Pulse generator

After the power supply, without which
none of these circuits would operate, the
pulse generator (See Fig. 7) is the most
useful device in the breadboard. A pulse
generator is often called a clock because
its output “‘clocks™ back and forth be-
tween a LO and HI level.

The generator is a 555 timer 1C with
an approximate squarewave output. The
frequency is changed by selecting various
capacitors with switch S1. The four
values shown produce pulses at rates of
about 0.1, I, 10 and 100 pulses-per-
second. These have been found ade-
quate to meet all needs to date. Of

course, you may change the values or
increase or decrease the number of
frequencies available.

The LED is included in order that the
operation and state of the output of the
clock can be monitored directly. This is
an advantage when working with some
types of circuits. Note, 100, that the
stated frequencies arc only approxima-
tions because resistors R1 and R2, and
the timing capacitors are not precision
units. All you nced is to be in the right
ballpark—the expense of precision is un-
justifiable.

hobby corner

Construction

Construction is greatly simplifi:d by
using a plastic parts box (6 X 11 X 2-
inches) instead of a conventional metal
cabinet. Mounting holes ani even
rectangular openings for the slide
switches arc casily made and there is no
worry about insulating parts froin the
chassis. There arc, however, diszdvan-
tages.

The box is clear plastic and it wonld be
confusing at best to look through the
panel. This was solved by paintirg the
inside of the box after making all the
holes but before mounting the paits. In
fact, I made the various sections dif erent
colors—red, yellow, black, white. blue,
silver.

continued on pcge 96
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Advanced Electronics

The best way to qualify for top positions

and top pay in electronics is obviously
with college-level training. The person
with such training usually steps more
quickly into an engineering level posi-

tion and is paid considerably more than
the average technician who has been on
the job several years.

, A regular college engineering pro-
gram, however. mcans several years of
full-time resident training—and it often
means waiting several years before vou

can even start your career. This, of
course, is difficult if you must work full
time to support yourself and your fam-

ily.

If your career in electronics is limited
without college-level training, take a
look at the advantages a CREI home

study program can offer you.

1. Convenient Training
CREI brings the college to you.

Through the convenience of home study,
you receive exactly the same level of
training you will find in any college or

university offering programs in elec-
tronic engineering technology. With
CREI, however. you can “go to college™
whenever you have spare time at home

®
or on the job.
B 2. Specialized Programs

With CREI, you enjoy the advantage of
specialized training. That is, your pro-
gram will include only those courses
directly applicable to your career in

electronics. We omit such courses as

English, social studies and other sub-

jects, which are usually required in
L

resident schools. Therefore, with CREI,
you move ahead faster to the more in-

. teresting and useful part of your train-
ing.

- 3. Practical Engineering
. CREI programs give you a practical
engineering knowledge of electronics.
. That is. each part of your training is
planned for your “‘use on the job.” By
H - H- using your training. you reinforce the
CREI brlngs couege Ievel tralnlng learning process. And by demonstrating
» . . your increased knowledge to your em-
tO YOU W|th elght educatlonal ployer. you may qualify for faster ca-

reer advancement.
advantages, including special ; gngineering Degrees

. . CREI offers you a number of special
arrangements for englnee"ng degrees arrangementsyfor earning engineering
degrees at recognized colleges and uni-
versities. You can earn college credit
while you are taking your CREI pro-
gram or apply later, whatever is best for
your career plans.

RADIO-ELECTRONICS

=~
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‘areer Training at Home

5. Unique Laboratory

Only CREI offers you the unique Elcc-
tronic Design Laboratory Program. This
complete college laboratory makes learn-
ing advanced clectronics easier and it
gives you extensive practical experience
in many areas of engincering, including
design of electronic circuits. No other
school oflers this unique program. It is a
better “Lab” than we have found in
many collcges. And the professional
equipment included in the program be-
comes yours to keep and use throughout
your professional career.

6. Wide Program Choice
CREI gives you a choice of specializa-
tion in 14 areas of electronics. You can
select exactly the area of electronics best
for your career field. You can specialize
in such areas as computer electronics,
communications  engineering, micro-
wave, CATYV, television (broadcast})
engineering and many other areas of
modern electronics.

7. Prepared by Experts
Experts in industry and technical orga-
nizations of government develop CREI
programs. Each part of your training is
developed by a recognized expert in that
area of electronics. That means you get
the most up-to-date and practical in-
struction for your career.

8. Industry Recognition

That CREI training is recognized by in-
dustry and government is evident from
the fact CREI provides training to ad-
vanced technical personnel in over
1,700 technical organizations. Many sub-
sidize the training of their cmployees
with CREL [If there is any question
about the advantages of CREI training
for you, ask your employer or any engi-
neer to evaluate the outline of a CREI
program for you.

Other Advantages

Of course, there are many other ad-
vantages to CREI training. For ex-
ample, throughout your training, CRET's
stafl gives you personal instruction for
each step of your program. And in
many industrial areas, both in the U. S.
and abroad, CREI Field Service Repre-
sentatives provide a number of impor-
tant personal services for your training
and your career,

FREE Book

There isn’t room here to give you all of
the facts about career opportunities in
advanced clectronics and how CREI
prepares you for them. So we invite
you to send for our free catalog (if you
are qualified). This fully illusirated, 80
page catalog describes in detail the pro-
grams, equipment and services of CREL

Qualifications

You may be eligible to take a CREI
college-level program in electronics if
you arc¢ a high schoo! graduate (or the
true cquivalent) and have frevious
training or experience in electrnics.
Program arrangements are availab 2 de-
pending upon whether you have ¢<ten-
sive or minimum experience in elec-
tronics.

Send for this FREE Book
describing your opportunitie
and CREI college-level

programs in electronics

Mail card or write describing qualifications to

CAPITOL
RADIO
ENGINEERING
INSTITUTE

Gl Bill

CREI pro:rains
are approveit
for trainirg of
veterans ane
servicemen under
the G.I. Bill

McGraw-Hill Continuing Education Center

3939 Wisconsin Avenue Northwest

Washington, D.C. 20016

Accredited Member National Home Study Council
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O(Md &‘%/BELUNG TOGETHER!

Only SUCCESSFUL training programs combine them permanently.

Foreet Belte
SERVICE TRAINING

PROGRAMS

E

® |ntroduce a selection of learning
methods that SUIT the way YOU can
learn best!

e Offer you successful learning and
higher earning, in ways that
SAVE you TIME!

® Bring YOU and YOUR TECHNICIANS
cost-efficient upgrading that puts
MONEY in your pocket!

® Carry the most ADVANCED and
INNOVATIVE training this industry has
to offer!

READ AT HOME

Forest Belt's SERVICE TRAINING MONOGRAPHS
Highly illustrated Easi-Read texts that
teach you as only Forest Belt writings
can. Sold By Subscription Only.

Five new MONOGRAPH series:

—Service Business Administration
-Know Your Test Equipment

—FM Communications Servicing
-Advanced TV Repair

—CB Radio Servicing

GROUP SELF-TRAINER KITS

Multimedia packages designed to be
used by groups of 5 to 50. Efficient,
taped lecture Modules. Accompanied by
Workbooks that visually reinforce the
audio material, and then elaborate the
subject further. Workbook exercises add
practical understanding to each Module.
Each KIT has a Guide to assure
professional training sessions, even with
an inexperienced leader.
Available by July 1978.
Planned topics:
—Coping With Alignment in Modern TV
How CB Receivers Work (Basic)
—Singie Sideband for CB, Ham, Marine
—Digital Technology in TV Servicing

Mail to: Forest Belt's SERVICE TRAINING PROGRAMS
Box 68120 Indianapolis IN 46268
ENROLL ME in the SERVICE TRAINING CO-OPERATIVE. Here is
$95 for my tirst year. Send my CO-OP Member Certiticate. Booklet.
Newsletter. and other benefits. During my membership. | can buy

Forest Beit's TRAINING PROGRAMS at CO-OP rates

| prefer to buy Forest Belt's TRAINING PROGRAMS individually

Send information on

WORKSHOPS and SEMINARS MONOGRAPHS
ELF-TRAINER KITS

Name Age
Address
City State Zip
STP7824

FACE TO FACE

Forest Belt’'s TRAINING WORKSHOPS
Intensive 3 days of high-key, person-to-
person Forest Belt training methods
teach so very much for
SO short a time.

Four WORKSHOPS to choose from:
— Easi-Way CB Radio Servicing
—Hands-On CB Radio Repair

—FM Two-Way Radio Servicing
—Advanced Modern TV Repair

Forest Belt’'s TECHNICIAN SEMINARS
Thorough, efficient 1-day mini-
Workshops; person-to-person Forest
Belt training methods; packed with
specific help and guidance on tightly
selective subjects.

Four SEMINAR Topics to date:
—Tracking and Curing CBI/TVI
—Mobile Interference Suppression
—Math Brushup for Servicers
—Electronics Updating (yearly)

l

Forect Belte 5

SERVICE TRAINING /

CO-OPERATIVE

A GROUP dedicated to reducing costs of EFFECTIVE train-

ing materials through multiple buying.

Membership fee* first year $95, then $65/yr.

® Subscribe to all MONOGRAPHS at reduced CO-OP rate

o Discounted CO-OP fees for WORKSHOPS and SEMINARS

® Save on SELF-TRAINER KITS by prepublication orders

e Bargains in other books and training alds

® Regular CO-OP MEMBER Newsletter guides you to top values for
your training expenditures, previews new technology.

e CO-OP MEMBER Booklet shows you how 1o gain the most from
training materials and programs. Measure cost-effectiveness
Judge technician trainability.

* Membership fee does not cover cost of
training materials or programs

CIRCLE 62 ON FREE INFORMATION CARD
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service clinic

NiCad batteries. An early death can be reversed if you follow

WE HEAR A LOT ABOUT “MEMORIES” IN
electronics today: RAM’s, ROM’s and
PROM?’s, and even the one I use, the
SAM (Seldom Accessed Memory; not
electronic!) Here is something similar
that might be called BWM for “Battery
With Memory.” However, this doesn’t
mean memory in the regular sense; it
refers to a problem found in some NiCad
(nickel-cadmium) batteries that showed
up first during satellite test programs.

Under certain conditions these bat-
teries would show a reduction in capac-
ity, causing a much shorter life than
normal. They simply seemed to “forget
how to take a charge!” This problem
caused a whole lot of research to be
started. G-E and others worked on it and,
luckily, found a very simple way of
detecting and curing it.

After a normal charge time, the
“memory” battery would drop to about
1.0 volt after 25% of the rated life. With
a symptom like this, the first thing to
suspect is a bad battery. This will be true
in some cases, of course. The key clue
here would be a check of each individual
cell in the battery, to make sure that none
has reversed in polarity, a sure sign of
battery trouble. If all cells check about
the same, this could be a memory prob-
lem.

First, a quick review of definitions: A
“cell” is one unit; a “battery” is always a
group of cells. In NiCads these cells are
practically always in series. The normal
voltage for one cell is 1.25. Right after
charging, it may read up to 1.4 volts, but
will very quickly drop to 1.25 volts. When
the cell voltage under load drops to 1.1,

This column is for the service tech-
nician’s problems—TYV, radio, audio
or industrial electronics. We answer
all questions submitted by service
technicians on their letterheads indi-
vidually, by mail, and the more inter-
esting ones will be prinied here.

If you're really stuck, write us.
We'll do our best to help you. Don’t
forget to enclose a stamped, self-
addressed envelope. If return postage
is not included we cannot process
your question. Write: Service Editor,
Radio-Electronics, 200 Park Avenue
South, New York, NY 10003

this simple procedure.
JACK DARR, SERVICE EDITOR

the battery is considered discharged and
should be recharged. (See upper curve in
Fig. 1.)

A good NiCad battery will hold the
voltage up to 1.25 per cell over at least
85% of full-rated life. Cells with a mem-
ory problem will drop to abcut 1.0 volt
after only about 25% of life. Note that
this is below the 1.1-volt level of normal
discharged cells. (See lower curve in Fig.

IS==S
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CELL VOLTAGE
WHILE DISCHARGING

0 5%
DEPTH OF DISCHARGE
FIG. 1

There are two major types of NiCad
batteries: the sintered-plate type that
includes all the more common small bat-
teries used in consumer electronics, and
the “pocket-plate” type used only for
larger units. The latter ones are the same
as lead-acid car batteries, and use a
liquid electrolyte.

The sintered-plate type of NiCads are
made almost exactly the same way as the
familiar Leclanche zinc-carbon dry cell.
The cylindrical types use the “‘jelly-roll”
construction, with foil electrodes sepa-
rated by an insulator, rolled up into a
cylinder. An electrolyte is used just as in
the dry cells. The positive dlate (un-
charged) is made of nickelous hydroxide,
which is converted to nickelic hydroxide
when fully charged. The negative plate is
made of cadmium hydroxide that be-
comes metallic cadmium when charged.
The electrolyte is a potassium hydroxide
solution.

The material of both plates is *sin-
tered,” meaning it is ground to a very fine
powder and then formed. This produces a
crystalline structure with a greater sur-
face area, similar to an etched-plate elec-
trolytic capacitor.

This crystalline plate structure turned
out to be the cause of the memory prob-
lem. It took a scanning electron micro-
scope to find it, though! The capacity of
the battery depends on the type of crys-
talline structure. In the normal cell, the
crystals were still very fine. In cells with
memory problems, the crystals had be-
come a great deal larger.

Because this change takes place every

www.americanradiohistorv.com

time the cell is discharged and rectizrged,
the researchers were able to find a s mple
solution. When a battery shows inemory
problems, the remedy is to run it Jown to
a “deep discharge” which mean: : 0.6-
per-cell voltage instead of the nirmal
1.1-volt cutoff. The battery is then re-
charged using only one-half the normal
charging current. If this fails to «Jear up
the problem, the procedure is repeatzd. A
maximum of three cycles seems .o clear
up even the worst cases.

To do this in the shop, discharge the
battery through a suitable resistor s that
the maximum current isn’t excezded.
You can find the maximum cur-eit by
checking the battery specifications. Each
battery will be rated at a certain Tumber
of mAH (MilliAmpere-Hours). Mot are
rated for 10 hours; a battery with a 500-
mAH rating delivers a 50-mA cur-=z 1t for
10 hours, etc. Be sure to cheeck the
voltage of each cell under load t: nake
sure that none is reversed in palirity,
which would indicate the cell is no 200d.
If they all check out pretty clas:, go
ahead. While discharging, monito- the
voltage of one cell until it reacse; 0.6
volt, or deep discharge; then stop.

Next, recharge at the 20-hour "1 €, or
one-half the normal charge rate. dcnitor
this current. To recharge a NiC.ud bat-
tery, it is necessary to put back L4(% of
the energy taken out. [n other &ords,
charge for 14 hours at the 10-hour
discharge rate, or 28 hours at ane-half
the 10-hour rate.

Then, recheck the battery for ncrmal
life. You can use automotive inea ides-
cent lamps for test loads; therc arz ypes
that draw the necessary current arrd give
a visible indication at the same ime.
Discharge current should be mormsored
and the time noted. For example. 1" the
battery is fully recovered, it will delier a
full output voltage for at least ¢J% to
85% of normal life. Watch for a wu iden
drop to about 1.0 volt after only 5% of
life; this means that the memory pronlem
hasn’t been cleared up yet. Howevar, if
the battery runs to 50% of normal life
before dropping, this is a gocc ign.
Repeat the deep-discharge/charge «ycle
until it clears up.

The Eveready Battery Applicaiior En-
gineering Handbook does not rvecom-
mend trickle-charging or constant <targ-
ing for NiCad cells. A fairly deed dis-
charge, followed by a full reckarge is
preferred. If you must trickle<chbzrge,
keep the current to a bare minimum the

continued on pug? 76
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SERVICE CLINIC
continued from page 75

30- or 50-hour rate is recommended. If
you have NiCad cells that have been
unused for, let’s say, six months, do not
put them in the charger before use!
Discharge them fully, then recharge
them at one-half the normal rate, or
C/20. However, this would only be nec-
essary for small button-type cells, not for
the larger types.

Full details of the memory exper-
iments can be found in an article by
Saverio F. Pensabene and James W.
Gould II in the September 1976 issue of
IEEE Spectrum. Another useful book is
the Nickel-Cadmium Battery Applica-
tions Handbook, General Electric, P.O.
Box 861, Gainesville FL 32602. R-E

service
questions

COLOR BUT NO BLACK-AND-
WHITE PICTURE

Here’s the problem: | have no black-
and-white picture on this Sylvania D02-1,
but I have a color picture. It is odd-look-
ing. When | turn the color control off, all |
have is a gray raster. Sound is OK. Can
you help?—J.F., Forest Hills, NY.

You've already found the answer. You
are losing the black-and-white (“‘video™)
signal. A color picture is actually two
separate pictures, one black-and-white
and one color. You obviously have good
signal at the video detector and at the Ist
video amplifier. This tube acts as a com-
mon-cathode amplifier for video and as a
cathode follower for the color signals. So,
this one is apt to be working.

Trace the video signal from the plate of
the Ist video amplifier tube on through
the delay line and to the video output
(6JT8). You will probably find some-
thing like an open delay line that is stop-
ping the black-and-white signal between
these two points. There are a couple of
peaking chokes in this line and one of
thesc could be open.

HUM-BARS, LOW DC VOLTAGE

There is an odd problem in this Motoro-
la TS-914. | have a hum-bar in the picture
and the B+ voltage is not up to what it
ought to be. I also see a lot more ripple on
the DC output of the power supply than |
should have. Bridging filter capacitors
won’t remove il, either. Whattheheck ?—
E.R., El Paso, TX.

This could be puzzling. This chassis
uses a voltage doubler DC power supply
and any ripple out of that should be 120
Hz and give you two hum-bars. Check
the voltage across both of the doubler
capacitors in the power supply. This

should be very close to the same. If you
get an unbalance, one of the doubler
capacitors is probably open.

(Feedback: “Woops! One of the doub-
ler capacitors was completely open.”)
Note: this may have accounted for the
single hum-bar symptom, since it might
have been developing excess ripple with a
60-Hz component.

ODD SCOPE SYMPTOMS

I have a Dumont 304A lab scope which
I've been using with D/A converters and
my Altair 8800. | accidentally left it on for
several days. Now | have a weird pattern!
For about an inch in the center of the
CRT, dots are displayed normally. If you
move a dot, even manually, outside of this
area, it becomes a dash pointing radially
out!

I've never seen or heard of anything like
this! I can’t get any ideas from anyone.
Any help would be appreciated.—J.R.,
San Francisco, CA.

This is a new one to me, also. I thought
I’d seen all of the oddball patterns possi-
ble on a scope, but apparently | haven’t!
The crystal ball says that a most likely
suspect would be something that affects
both horizontal and vertical deflection
circuits at the same time. This would be
in the DC power supply. Scope the filter
capacitors as well as the deflection plates
and see if you find an unusual amount of
ripple from an open filter capacitor.

Introducing...

Patents Pending
on 13 unique features.

o

model of

our ne
-lo General Television
Servicer

American Technology’s model ATC-10, the original General Television Servicer,
has earned its reputation for a wide range of useful functions, dependable
performance and profit making potential in every imaginable job situation

- from a simple house call to the toughest dog.

Our new model, the GTS-10, carries on this tradition with added
features like 4.5 Mhz Sound Carrier . . . Blue Raster. .. Green
Raster . . . Color Trio. Advanced yet sensibly priced the

GTS-10 is the ultimate instrument on the TV service

equipment market.

Some of GTS-10 features and facts: 3.58 Monitor pattern
for oscillator frequency checks with no need to short the
AFPC test point / Vector / Color Bars (6th bar marker) /
Gray Quad pattern for simplified gray scale tracking
checks and adjustments / Red Raster pattern for check-
ing and adjusting purity at the flip of a switch / Hatchdots -
versatile composite pattern for static & dynamic convergence /
Crystal controlled RF / Wide range RF-IF attenuator / Video and IF out-
puts for signal injection / Interlace / and more.

2year factory wah“;mt; against all failures in normal use.

"same day shipment.

30 day money back guarantee.

I‘ . L 225 Main Street, Dept. 10 , Canon City, Colorado 81212, (303) 275-8991

AMERICAN TECHNOLOGY CORPORATION
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(Feedback: ““You're 100% correct!
There was a very high ripple on both of
the deflection plates. An 80-uF electro-
lytic capacitor in the B+ was completely
open. New one cleared up the problem.
You, sir, are a genius!™)

No, I'm not! (I have written proof of
that!) 1 just tell everyone to check filter
capacitors!

TWO BRIGHT HUM-BARS

There are two very sharp, bright hum-
bars on the screen of this RCA CTC-68. |
don’t seem to have too much ripple on
the +245-voit supply. What can cause
this?—J.G., Mena, AR.

From “official sources” (my friend
who fixes RCA’s") | find that if C105-
¢—a 500 uF capacitor connected to the
+ 36-volt source—is open, you’ll get this
kind of a symptom. This line feeds the
MALOOI1B video-amplifier module.

NO RASTER

The high voltage is very low in this G-E
N-2 chassis. | get only +320 volts on the
boost and the cathode current of the
21LG6 is 400 mA. Plenty of drive signal to
21LG6 grid. The only thing | can do that
makes any difference is disconnect the
horizontal deflection yoke. Then the
21LG6 current drops to 100 mA, boost
goes to more than normal and the high
voltage ¢ up to all t 10 kV. The
yoke winding seems to check OK with an
ohmmeter. Any ideas?—F.R., San Angelo,
TX.

The first idea I get from the crystal
ball is that horizontal yoke winding is
bad! The only other thing that would give
you such a reaction in the boost voltage is
an open boost capacitor, but this would
not make the horizontal output tube cur-
rent go to 400 mA. A shorted horizontal
winding in the yoke will. Try a new
yoke.

TOUCHY TUBE PLATE

I had a problem in this RCA CTC-25.
Fixed it by changing the 3rd video IF tube,
6JC6. Tried to check the DC voltage on
the plate with a VTVM but the screen
goes dark when | touch the meter probe
to it. Scope probe does the same thing.
This isn’t normal, is it?7—A.J., Cleveland,
OH.

Yes, it is. When you touch even a very
low-capacitance meter probe or scope
probe to the plate of rhis tube you detune
it, and also cause the stage to oscillate, in
some cases. It is very touchy. Practically
all IF stages show the same reaction.

If you want to read the plate voltage,
check it on the screen grid of this tube.
There is nothing between this point and
the plate but the high impedance (low
resistance) of the plate coil. If this coil
has continuity, you do have plate vol-
tage.

CB POWER TRANSISTOR
1 need a replacement transistor for a

Tenna CB radio. It's the RF po wer output
in the transmitter. The original is a
2S8C517. Do you know where )} can get a
replacement?? I've looked everywhere
without luck.—J.D., Howard Beach, NY.

This one is easy. (Thank goodness; I've
been looking for an easy question all
day!') RCA SK-3049. Motorola HEP-
243; G-E GE-20: Sylvania ECG-224.
Any of these will do the job.

SIX DARK BARS IN RASTER
There are 6 dark vertical bars in the
raster of this Craig 6305 black-and-white
TV. I've tried everything | ca think of
with no luck.—D.M., Middle ViFage, NY.
This sounds like the jail-bar symptom

found in several color TV sets. | see that
this one uses a horizontl tlankirg d ode.
Check this to see if it’s sherted. If se. the
whole horizontal waveform gets i:to the
blanking. Normally, tte diode lip: off
the ringing along the scan sortion [ this
gets through, it can cause bars Iike the
ones you see.

AGC PROBLEM

The only way | can gei a picture or
sound on this Sears 562.%0423 TV is to
turn it off and on rapidy! Each ¢ it’s
turned off, the picture comes an for a
second or two! The colecior voMs g:: on
the AGC keying transistor is off. | .ead
continwed on page 79

Bolt Cutter

-(5)  Wire Crimpe

It strips wire without damaging the
conductor. Cuts machine Eolts w
damaging threads. Cuts wire with a <

non-insulated wire to make permad
solderless connections. Its leen plier
pulls wire. loops wire encs, loosens|
tightens small nuts. Blue dioped p
cushion grips are kind to hands. T
durable, precision made to CHANNEL
standards. Length 8% inches

The No. 908G WIRE TOCL by CHAN
LOCK. Ask your tool supplier for it.
for free catalog informat on. CHAL
LOCK. INC., Meadville, Pa 15335. |

No. 908 —G WIRE TCOL
Meet The Family ® Send Fo- Frze Catak §

CIRCLE 23 ON FREE INFORMATION CARD


www.americanradiohistory.com

RADIO-ELECTRONICS

~
-]

computer corner

Z-8

THE Z-80 MICROPROCESSOR IS THE LATEST
in the line of MOS LSI (Metal-Oxide-
Semiconductor Large Scale Integration)
microprocessors that evolved from the
Intel 8008. Designed and produced by
Zilog, Inc., the Z-80 is “downwards com-
patible” with the Intel 8080 instruction
set, just as the Intel 8080 instruction set
included the Intel 8008 instruction set.
Not only can the Z-80 execute programs
based on the 8080 instruction set, but it
includes 80 additional instructions that
supplement the 78 instructions of the
8080.

Accompanying the new instruction set
is a new architecture, which, in general,
encompasses the architecture of the Intel
8080. Whereas the 8080 has seven gener-
al-purpose registers, a stack pointer and a
program counter available to the pro-
grammer, in addition to internal reg-
isters not accessible to the user, the Z-80
has another ser of the seven general-
purpose registers and two index registers.
All of the ninc new registers arc available
to the programmer. In addition, two oth-
er registers provide interrupt control and
memory refresh control.

The third difference between the Z-80
and the 8080 is the pin-out. the signals

An in-depth look at the Z-80 and how it differs
from the 8080. WILLIAM BARDEN, JR.

associated with the 40 pins of the Z-80.
As in the 8080, a 16-bit address bus
enabies a direct address of 65,536 bytes
of memory. Likewise, an eight-bit data
bus allows transfers of eight bits or one
byte of data between the Z-80 CPU and
memory or 1/O devices. However, the Z-
80 requires only one + 5-volt power sup-
ply and only a single-phase clock, and
adds an external NMI (Non-Maskable
Interrupt) line. In comparison, the 8080
requires three supply voltages (+5, —5
and +12 volts) and a two-phase clock,
and has only a single interrupt line.

The final major difference between the
Z-80 and the 8080 is in the clock speed.
Some microcomputer manufacturers
hand-select Z-80’s that will run at clock
speeds of 4 MHz, twice as fast as the
standard 8080 version. The standard ver-
sion of the Z-80, however, operates at 2.5
MHz, which is 25% faster than the
8080’s 2.0-MHz clock speed.

All in all, the above features make the
Z-80 an attractive replacement for the
8080, and at least seven manufacturers
are producing either microcomputers
based on the Z-80 or microcomputer
boards that are compatible with the
MITS (S-100) bus. Many commercial

DATA
BUS
07 Do
N
Z-80 MICROPRO-
DATA BUS
CONTROL
8-BIT DATA BUS
INSTRUCTION A FLAGS * A FLAGS™
OECODING
AND ALU - g+ c - g ¢ -
CPU
CONTORL D E - o+ £ .
: w 8 T
INTERRUPT : VECTOR*® MEMORYR EFRESH*
TIMING
ANO TO FLAGS IX INOEX REGISTER**
CONTROL
Othl)Glc IY INOEX REGISTER*"
STACK POINTER  **
‘ PROGRAM COUNTER®*
* 8-8IT REGISTERS
**16-BIT REGISTERS
A5 § Ag
TIMING AND Aoﬂ%réEss
CONTROL SIGNALS
FIG. 1
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users are seriously considering using or
are already using the Z-80 microproces-
sor in new designs. This first of a series of
columns will discuss the Z-80 in terms of
the architecture, pin-out description, ad-
dress modes and instruction set and use.

Architecture

Figure | shows the basic architecture
of the Z-80 microprocessor. The program
counter holds the address of the current
instruction that is being fetched from
external memory. Since it is a 16-bit
register, up to 65,536 (64K) bytes of
external memory can be addressed to
fetch an instruction. The stack pointer is
also a 16-bit register and addresses a
memory stack area anywhere within ex-
ternal memory. As in other microproces-
sors, this stack area is used for temporary
storage of variables in the program, stor-
age of the PC during subroutine calls and
storage of registers during interrupt proc-
essing.

8 BITS OF

| REGISTER
8 BITS FROM

DEVICE

1514 131210109 8,7 6 5 4 3 21 0

16 BITS SPECIFY
INTERRUPT PRO-
CESSING LOCA-

TION ANYWHERE
IN MEMORY

FiIG. 2

Memory-refresh register R is a seven-
bit counter that continually counts every
instruction fetch. The contents of the R
register (0 to 127) are sent out on the
seven least significant bits of the address
bus while the current instruction is being
decoded. External memory logic uses the
count to refresh dynamic RAM memo-
ries. The | register, or Interrupt Page
Register, ts loaded by the program and
provides the eight most significant bits of
an interrupt vector address (Fig. 2),
while the lower eight bits are supplied by
the interrupting device. An interrupt
processing routine can therefore be lo-
cated anywhere in the 64K of memory.

Two 16-bit index registers, IX and 1Y,
perform an indexed type instruction use-
ful in accessing tables in memory. This
addressing mode will be discussed in a
later column in this series.

The general-purpose registers are div-
ided into two groups, each consisting of
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seven general-purpose registers, des-
ignated A, B, C, D, E, H, and L. As in
the 8080, six of these registers operate
together as register pairs: Band C, D and
E, and H and L. Taken together, a
register pair is 16 bits, although ecither
register of the pair can be used as an
eight-bit register by itself.

Accumulator register A is the primary
register used in arithmetic and logical
operations in the Z-80. At any time, the
CPU can switch from one group of seven
registers to the other group of seven
registers by a single instruction. The
other group has the same designations
except that they are primed—A’, B, C',
D’, E, H’, and L. There are many
advantages in having the additional stor-
age of the second group of registers as,
for example, in rapid interrupt processing
and increased processing speeds when
temporary results can be held in the
second set of CPU registers rather than
in memory.

Two sets of flags, F and F’, are asso-
ciated with the register groups. The flags
are set as a result of arithmetic and
logical operations performed by the ALU
(Arithmetic and Logical Unit). The flags
record whether the results of the last
operation produced carries, a zero result,
a negative result, parity, and/or over-
flow, and can be tested to cause condi-
tional branches in the program (Fig. 3).

FLAG REGISTER

Lz [x [P e]

CARRY FLAG. SET OR
RESET AFTER ARITH-
METIC INSTRUCTIONS

SUBTRACT FLAG. USED
INTERNALLY FOR BCO
SUBTRACT OPERATIONS "

OUAL PURPOSE. SET FOR PARITY
FOR LOGICAL INSTRUCTIONS OR
OVERFLOW FOR ARITHMETIC

L INSTRUCTIONS.
NOT USED

‘— HALF CARY FLAG. USEO INTERNALLY FOR
BCO OPERATIONS.*

— NOT USED.

—ZERO FLAG.SET IF ZERO RESULT,
OTHERWISE RESET.

L—SIGN FLAG. SETIF RESULT OF THE
OPERATION IS NEGATIVE, OTHERWISE
RESET.

*NCT USEOD BY PROGRAMMER
FIG.3

The ALU is an eight-bit arithmetic or
logical unit that can add, subtract, shift,
AND, OR, exclusive OR, and perform
other operations on two binary operands.
It also performs addition or subtraction
of two BCD (Binary Coded Decimal)
operands. The current set of flags is set
on the results of the arithmetic or logical
operation.

Next month, the column will continue
with a discussion on the pin-out of the Z-
80 1C and the Z-80’s timing.

In the column that will follow, the
discussion of the Z-80 will include: inter-
rupts, interfacing techniques, the differ-
ent types of instructions and the various
addressing modes. R-E

SERVICE QUESTIONS
continued from page 77

—0.3 volts and it ought to be —4.8 volts.
Transistor and diode replaced. Where is
it?—G.M., Washburn ME.

In the AGC from what you have found
so far. Try clamping the 1F AGC at
about + 1.5 volts and see if this gives you
a picture. If so. leave the clamp voltage
there and check your AGC keyer to make
sure that you do have the keying pulse
and the video signal on the base. You
nced both of these to get any AGC
action. | suspect that onc of them didn’t
show up for work this morning!

HORIZONTAL PROBLEMS

There are all kinds of screwbail irob-
lems in this Curtis-Mathes CMC-1{. The
horizontal hold is very unstabje, :olor
acts up and so on. The waveforms G the
AFC diodes are very odd. | found » hwurnt
resistor which seems to be R115, o1 the
flyback. I'm confused!—J.G., Hatfinl:|

To start with, replace that resistor.
R115 is a pulse-coupling resisto* ‘rom
the flyback to the AFC. While yor are
there, check the capacitive voltage-divid-
er network C520/CS21. If one of thise is
open, the pulse will be off. Alsc, rom

continued on paze 83

NEW FROM LEADER

The 20MHz Dual
Trace Scope.

Automatic trigger from
CH-10orCH-2.

10MV
sensitivity.

Fast, pushbutton front
panel X/Y operation.

Bright stable display.

Add & subtract mode.

Compact, lightweight

S

Automatic alternate
chop, select; TV Synch

Faster. Brighter. More
Versatile. Economical.

Model LBO-508. ... $689.95 with accessories

See your distributor or write: direct for details

nCanada Orndron

When Quality Counts . . .

151 Dupons Street, Plainview, N.Y. 11803 . EADER i
(516) 822-9300
EESNGRNINE Instruments Corp.

=

CIRCLE 38 ON FREE INFORMATION CARD

www.americanradiohistorv.com

£/61 HIGWIAON

~
©


www.americanradiohistory.com

RADIO-ELECTRONICS

-3
o

state of solid state

A new processor from National that can function as a
programmable calculator or as a number cruncher for your
microcomputer. KARL SAVON, SEMICONDUCTOR EDITOR

IF YOU HAVE EVER TRIED TO PROGRAM A
microcomputer to do an elementary deci-
mal arithmetic calculation, you know
how complicated simple things can get.
The National MMS57109 MOS/LSI
Number-Oriented Microprocessor is de-
signed to make life considerably easier.
Its language is calculator-oriented, and
the circuit can be used with or without a
separate controlling microprocessor. In
control applications such as measure-
ment and navigation systems, the device
functions with the aid of an external
program counter and program source.
Where number handling is only one part
of the overall picture, the number crun-
cher becomes the peripheral to a more
conventional microprocessor.

The number cruncher

Microcomputer instruction sets are
limited to binary addition with the occa-
sional luxury of subtraction. A couple of
machines have BCD adjustment instruc-
tions or can do BCD arithmetic, but this
is only of limited help.

To develop a software math package
that can handle scientific or more gener-
ally floating-point calculations is an edu-
cation in itself. Decimal inputs must be
converted to binary and normalized for
the best use of the available memory
space. The calculations must be done and
the results rounded off and converted
back to decimal. In addition to the mag-
nitude of this task, even if such a package
were already available, the math routines
eat up memory and, of course, must be
loaded from a storage medium or pro-
grammed into ROM or PROM.

The MM57109 performs conventional
scientific calculations, does program
branches based on flag and register tests,
and inputs and outputs data with coordi-
nating handshake signals. It combines
the arithmetic functions of a scientific
calculator with the control instructions
used in stand-alone microcomputer sys-
tems.

This device is actually a mask-pro-
grammed version of the MM 5799 part of
the COP (Calculator Oriented Processor)
family; these processors have CPU,
ROM, RAM, and 1/O circuitry on the
same IC.

Figure 1 is the block diagram of the
MM57109. There are eight internal reg-
isters, each with 12 digits of storage.
Registers X, Y, Z, T and M are acces-
sible through programming. It is possible
to expand the internal register files with
an external 256 X 4 RAM. Lines DA
through DA4 and the external instruc-
tion storage are used to address these 16
registers.

\ﬁ—uw

Vpp——e 4V
0s¢ o
" clock |
Comm (z INTERNAL CLOCKS
SYNC -— e "

POR—-—a4 INITIALIZATION

MICROPROGRAM
STORAGE ROM

!

CONTROL
I§/C L0GIC
15/ADR
14/04
13703
15/02

1,01

1

tion as the data lines when the ISEL line
is set to logic 0.

When the device is ready for an
instruction, the RDY line goes high and
remains there for as long as the HOLD
line is held high. The HOLD line is
switched to ground when the instruction
from the program source has been ac-
cessed. If the system timing is such that
the instructions are always ready within
9 microcyles of when the RDY line goes
high, the HOLD line can be permanently
wired to ground. When the MM57109 is
used in a stand-alone system, the RDY
line becomes the clock for the external
program counter. The parallel outputs of

fa——HOLO
——= RDY
CONTROL }—=BR

SIGNALS e
AW
= 0AS

—— F1
FLAGS F2
——ERROR
X
o— Y STACK
H
= 8-0IGIT
MANTISSA
M MEMORY REGISTER
3IREGISTERS | '-C
NOT USER
ACCESSIBLE

|—e 0A1(LEAST)

DIGIT -
ADDRESS DAz

L ]

COUNTER {—= DA3
DA4 (MOST)

ARITHMETIC 8 IT DATA
UNIT : 4-BIT DIG

|- D01 (LEAST)
el
ouT  f—eD03

——e D04 (MOST)

FiG. 1—NUMBER CRUNCHER. National’s MM57109 is a dedicated processor that can be used as a
stand-alone programmable scientific calculator or as a peripheral for your microcomputer.

The clock generator runs from an
external noncritical single-phase 400-
kHz oscillator. The clock circuitry gener-
ates a SYNC output pulse every four
oscillator cycles to form a 10-us “micro-
cycle.” Each instruction requires the exe-
cution of many microcycles.

The initialization block provides auto-
matic power-on resetting when S volts is
first applied to the POR terminal and
then switched to —4 volts. Three pulses
on the RDY line signal that the
MMS57109 is ready for its first instruc-
tion.

The instruction format includes a 6-bit
operation code. Pins 11 through 16 are
the instruction input pins driven by the
external program source. They also func-

A
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the program counter address the pro-
gram memory, which holds the sequen-
tial instructions.

The BR control output provides the
results of test instructions. The output is
a 4-bit, microcycle low pulse when the
performed test proves true.

Numbers have BCD-encoded 8-digit
mantissas and 2-digit exponents, and are
manipulated in a four-register stack and
memory register in Reverse-Polish style.
The device can be considered as a pro-
grammed scientific calculator with a dif-
ferent type of 1/O interface and separate
program counter and instruction source.

Each of the four stack registers and the
logic-1 memory register store the bits of
the 8-digit mantissa and 2-digit exponent
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as well as sign bits and decimal-point
position indicator.

Numbers are transferred in and out of
the MM57109 through data pins DI
through D4. Single decimal digits are
received serially as 4-bit BCD words.
Either the floating point or scientific
notation mode is selected with the
TOGM (TOGgle Mode) instruction. On
initialization, the mode is set to floating
point, which does not use exponents. The
SMDC (Set Mantissa Digit Count) in-
struction sets the number of digits be-
tween | and 8, and is initially set to 8. As
digits are fed in or out serially, the state
of lines DAl through DA4 identifies the
digit.

There are three flag outputs: Fl, F2
and Error. Flags Fl and F2 are set by
instructions SF1 and SF2 or pulsed by
instructions PF| and PF2. The Error
output is set high when calculation errors
occur, such as taking the logarithm or
natural log of a number less or equal to 0,
a result exceeding the 107%-to-10%
range. and taking the square root of a
negative number,

Input JC shares the 16 line and is
tested with a TJC instruction.

The MMS37109 instruction set has a
total of 70 digit-entry, move, math, clear,
branch, 1/O and mode control instruc-
tions. Instructions have a 6-bit op code,
and another two bits available for ex-
tended hardware such as device selection
using the AIN instructions. Two-word
instructions use a second 8-bit word that
holds a branch address or the mantissa
digit count.

The digit entry group of instructions
are: 0-9, decimal point, enter exponent,
change sign, w. enter, no operation, and
halt.

If the instruction preceding an entered
digit is enter, register X is cleared and
the digit is put into X. When a number is
entered, the stack is pushed; the contents
of Zmoveinto T, Y into Z, X into Y, and
X is cleared to 0. This “initiation of
number entry” occurs only once for each
series of digits corresponding to a single
number. Digits following the eighth man-
tissa digit arc ignored. As in calculators,
the number-entry mode is terminated by
any non-entry instruction. The IC then
normalizes the number by shifting the
decimal point until it is to the right of the
first mantissa digit and adjusts the ex-
ponent accordingly.

The move instructions include the
stack operations, register exchange,
memory store and recall, and left and
right shifts of the mantissa.

The math group does the conventional
four functions, plus trigonometric and
logarithmic functions.

Two clear instructions clear and ini-
tialize the system.

The branch group is divided into two
subclasses: The test class that checks the
JC, Error and register X conditions. The
count class increments or decrements

memory, and branches if memory is not
7ero.

Input/output instructions are the mul-
tidigit IN and OUT and the single-digit
asynchronous AIN entry.

Flag instructions control flag 1, flag 2,
and R/W outputs.

The TOGM, SMDC and I NV instruc-
tions set the operating modz; the INV
instruction sets the inverse mude for trig-
onometric or memory instructions.

The number of microcycles varies from
the hundreds for number entry to tens of
thousands for trigonometric functions.
For example, the sine function averages
56,200 microcycles and has @ worst case
of 95,900.

The MMS57109 uses a 9 volt power
supply that can be split into 4-5 volts and
—4 volts for partial TTL compatibility.
The technology is PMOS metal-gate low
threshold, and the typical cur-ent drain is
only 12 mA. For more details, write
National Semiconductor Corporation,
2900 Semiconductor Drive, Santa Clara,
CA 95051.

NMOS and MOS/bipolar mionochips

Interdesign’s digital n-chennel MOS
silicon-gate monochip is the result of a
joint project with Fairchild Semiconduc-
tor. The 138 X 138-mil [C has the equiv-
alent of 262 gates.

Interdesign claims that this 1C is more
area-efficient than 2L, the logic design is
more conventional than I’L, and is also
directly TTL- and CMOS-compatible.
This i1s the first of a series of closely
stepped sizes which will allow optimum
choice of size.
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LARGEST LINEAR CHIP on the merket. Interde-
sign’s icustom M hip F contains 460
components.

Monochip E is 70 X 70-muis, has 200
components and |8 bond pads. Monochip
Fis 90 X 110-mils, has 460 components,
including 10 MOSFET’s and four high-
current NPN’s, and 24 bond pads. For
information, write Interdesigr, Inc., 1255
Recamwood Avenue, Sunnyvale, CA
94086. R-E
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CLMPUTERS

AND SMALL COMPUTER
SYSTEMS
Here, at last, is a profusely illustrated,
easy-reading, “‘must’ book explaininc funda-
mental concepts behind operat o= of
almost all microcomputers . .. in simple
English . .. giving you that extra x1c viedge
to read and understand computer um: gazines
and manufacturer’s literature .. =ni feel
“at home" around computers. Things like:
B How a CPU is organized; how ii follows
sequences of orders to solve protiams
W lliustrates basic instructiors fom
almost every microcomputer ll U s usses
common memory addressing med
illustrates typical uses WM What to kiow to
tell a computer what to do wher using
machine language programming M Jse of
flow charts; program worksheet:: ‘and
assembly of source codes into objec codes;
memory maps; purpose of Edit
Assembler, Monitor.

only $995. Order your copy {nday!

M How a computer communi©a:as
B Commonly used /O devicz: -nd
operational concepts B Practical szgects of
selecting a small computer systen Bl Plus,
hundreds of other practical tacs and
information! If you're curious atcw: small
computers, you must own this 30 page
no-nonsense easy-reading text. !ac ides
easy-to-use glossary of key microco puter-
oriented words.
UNDERSTANDING MICROCOMPUTE®IS. The
name says it all! Only $9.95 ppel
Order your copy today

v SCELEI (OMPUIER
‘ CONSULTING ilniC,

P.0. Box 133 — PP STN, D:pt. RE
Miltord, CT 06460
Price shown for North American custonse Master
Charge. Postal and Bank Money Orders p ‘lerred.
Personal Checks deiay shipping up 1> 4 N~@€KS.
Pricing. specitications, availability sabcct 1O
change without notice. SCELBI Booke ar avail-
able in many fine Computer Ster:s
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® RADIO-ELECTRONICS

New
B&K-PRECISION

32 digit
portable DMM

Model
2800

Industrial Quality
at §99.95!

3% digit bright LED display
Completely portable—use it
anywhere!
Auto-zeroing on all 22 ranges
Fully overload protected on all
ranges
Typical DC accuracy is +1%
100% overrange reading
® High-/Low-power ohms for
in-circuit resistance measurements
or semiconductor checks
TmV, 1uA, 0.1 ohm resolution
Full range of optional accessories
available
Compare features, performance
and price...you'll choose the new
2800 from the “'cost-effective”
instrument specialists at
B&K-PRECISION.

Available for immediate delivery at
your nearest B&K-PRECISION
distributor.

o€ PRECISION

DYNASCAN
CORPORATION
6460 West Cortland Avenue
Chicago. Hlinois 60635 - 312/889-9087
In Canada: Atlas Electronics. Ontario

Intl. Sis: Empire Exp., 270 Newtown Rd.
Plainview, LI, NY 11803
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EQUIPMENT REPORTS
continued from page 26

modes: ALTernate, which means that you scan
first one channel and then the other; CHOP, in
which both channels are chopped at the 250-
kHz frequency and displayed in sections; and
ADD, in which Channel 1 is added to Channel 2
and the result displayed. Channel | or Chan-
nel 2 can be displayed at the same time or
singly. The Channel 2 waveform can be
inverted for comparison purposes. The signal
from either channel can be selected for the
triggering on internal trigger. All these func-
tions are controlled by a vertical row of push-
buttons located to the right of the selector
switches. Either channcl input may be
switched to AC-, DC-coupling or ground.
Vertical positioning controls for each are
located above and below the pushbuttons.

Three pushbuttons take care of synchroni-
zation and triggering. The first button is
labeled AC for (standard) coupling; the next,
HF REJ that inserts a filter that cuts ofl at 10
kHz to make it easier to display noise-filled
signals. The Tv pushbution is a sync separator
that works on vertical sync pulses when the
sweep speed is 0.1 ms or slower, and on hori-
zontal sync pulses when the sweep is faster
than 0.1ms. A push/push switch selects either
the positive or negative slope of the waveform
for the triggering.

With my uncanny skill at coming up with a
job that requires just such an instrument as
the model LBO-515, we had a sync problem
that required a very steady scope. The scopes
TV pushbutton provided two solid traces on the
input and output of the sync-separator that
helped considerably in correcting the problem.

(Incidentally, by locking the sweep to the
vertical sync pulse on the 0.1-ms range and
then pushing the magnifier X 10 button, both
lines of the VITS signal were visible simulta-
neously, one on each trace.)

Delayed triggering of the sweep is con-
trolled by the middle section of the TIME/DIV
selector, and can be adjusted independently of
the main control. The pointer indicates the
time by which the sweep is delayed on the
regular scales. The delay and/or the holdoff
can be adjusted separately. The instruction
manual describes other functions and applica-
tions in more detail and includes directions for
checking and recalibrating all circuits.

The nmodel LBO-515 can measure the phase
angle between two signals, the time difference
between two signals, pulse risetime (the actual
risetime of the mode! LBO-515 is only 0.014
us, so that it can be subtracted from the
reading to yield a highly accurate value), and
modulation percentages of AM or single-side-
band signals. You can switch to X-Y, and do
vectorscope anlaysis from the front: Channel 1
is the X-axis and Channel 2 of the Y-axis.

A set of three switches controls triggering:
NORMal. SINGLE and RESET. Pressing only the
NORMal pushbutton does not show a trace
until an input signal is connected. With both
NORMal and SINGLE pushbuttons out, the
scope is in auto-run or free wheeling; both
traces are visible on the screen even without a
signal input. In both positions, the trigger level
is set by the LEVEL control just below it, and
when it is triggered, the TRIG'D pilot light goes
on.

This is quite a versatile instrument, and it
performed well both in actual work and in
experimental “tricks.” R-E

QUICK CHARGE IRON-
QUICK CHANGE TIPS

ISORTIR Quick Charge Cordless
Soldering Iron recharges in
3-4': hours. Uses any of

Wahl'’s 16 snap-in tips.

Low voltage, battery powered,
ground free isolated tip design.

o =

#7571 — BEVELED TIP =2

T
i
27579 — BEVELED TIP =3

-
(——
27592 — BEVELED TIP =5

27593 -~ BEVELED TIP =8

T me—

7568 — MICRO SOLDERING TIP

~7538 — REGULAR TIP =5

#7548 — MEAVY DUTY TIP =8

S7589 — V" TIP 35
—_

#7545 —FINE TIP =2

27596 — KNIFE TIP

-
-
=7541 — CIRCUIT BREAKER TIP

-
=
FIS73 — TINNING TIP =5

TN N—— -
il

Z7572 — BLUNT TIP =5
@me

i

7577 — CHISEL TIP =%
(Emm—

il

=

b —
]

=7558
TUNER
EXTENSION TIP

27574 — CONCAVE CENTERING TIP =5

WAHL CLIPPER CORPORATION

ORIGINATORS OF PRACTICAL CORDLESS SOLDERING
Sterling, lilincis 61081 (815) 625-6525

“Manufacturing Excellence Sinee 19197
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SERVICE QUESTIONS
continued from page 79

experience, I'd try a new AFC diode
unit—use an RCA SK-3119.

HIGH-VOLTAGE ADJUST PROBLEM

After fixing vertical problems in this
RCA CTC-49XA, I can’t get the high volt-
age below 25 kV (normal 21.5). The high-
voltage adjust has no effect at all. —S.G.,
Tucson, AZ

[ told him to “check CR3, CR2 and
the +77-volt source, eic., etc.”” He did;
no help. He checked all suspicious parts,
and then—

*“I replaced the high-voltage regulator
transformer, T2. That did it! I don’t
know why, since the resistance seemed to
check out OK.”

Thanks very much to Sam Garbu-
shian, Expert TV Service, Tucson, AZ,
for the feedback.

TV REPAIR BOOK

I've just finished a TV repair course
and, frankly, 'm still in the dark about
repairing TVI Can you recommend a good
TV repair troubleshooting book that will
indicate the symptom and then pin it
down to the right circuit and, hopefully, to
the specific part?—F.P., Canton, OH

No. (If there were a book like this, /'d
buy one!)
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THE MEAN
LITTLE KIT

New compact 24-piece kit of electronic
tools for engineers, scientists, technicians,
students, executives. Includes 7 sizes
screwdrivers, adjustable wrench, 2 pair pli-
ers, wire stripper, knife, 2 alignment tools,
stainless rule, hex-key set, scissors, 2 flex-
ible files, burnisher, miniature soldering
iron, solder aid, coil of solder and desolder-
ing braid. Highest quality padded zipper
case, 6 x 9 x 1-34 inside. Satisfaction guar-
anteed. Send check, company purchase
order or charge BankAmericard or Mas-
tercharge. We pay the shipping charges.

JTK-6 TOOLKIT ....... e o AT $65.00

FREE CATALOG

144 pages of hard - to - find
precision tools. Also contains |
10 pages of useful “Tool Tips™
to aid in tool selection. Send |
for your free copy today!

o e e e e o o - — —— ———— — ———— T ——— o " S T T ot o e e

JENSEN TOOLS & Alloys

1230 SOUTH DRIEST DRIVE - TEMPE, AZ. 85281
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HORIZONTAL RADIATION

This Emerson 9300 color TV set has
some unusual problems. Its horizontal
hold isn’'t at all good, and this even
affects the vertical sync. Also;, when it’s
turned on, other sets nearby have sync
problems and a fuzzy vertical line moving
across the screen! I need enlighten-
mentl—H.G., St Croix, Virgin Islands.

circuits in the set.

Also, it is obviously radiating far too
great a ‘“‘signal” from the hcriontal
sweep stages. Suggestion; take the scope
probe and wave it around the back of the
Emerson. Look for a place that shows a
very large stray pickup. Try this on a sct
working normally and you’ll see what
this pulse should look like. This onc will

Don’t we all? The chances are that this probably be very “hashy™. Shiclds miss-
is some kind of horizontal AFC problem ng. etc. R-E
in the Emerson—bad AFC diodes, loss of =
horizontal sync to AFC circuit, ete. This Service Questions and solutions adpear in
is making the horizontal circuit unstable. every issue of Radio-Electronics. Don’t
In turn, the displacement of the hori- miss any-—subscribe now.
zontal gating pulse is upsetting other
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THE
INSTANT
DIGITAL

Now one unit
does it all.

The Hickok Model 388 CB in-
line Tester hooks up to any CB
transmitter and tells you every-
thing you need to know. instantiy
digitally

Push a button to switch from
in-line to front panel input and
It becomes a high sensitivity 7
digitfrequency counter for mea-
suringany frequency from 10Hz
to 556MHz

Add a pair of wires, and you
can power it from any 12V source
for in-the-car or other remote
operations

MODEL 388 $379
MODEL 388X $525

Model 388 hasa 10ppm (.001%)
time base accuracy

Mode! 388X contains a preci-
sion TCXO with 1ppm accuracy.

Part of the
HICKOK

ComT g

the full line of professional
CB service instruments.

HICKOK

the value innovator |

INSTRUMENTATION & CONTROLS OIVISION
THE HICKOK ELECTRICAL INSTRUMENT CO
10514 Oupont Avenue « Cleveland, Ohio 44108
(216) 541-8B060 . TWX: 810-421-8286

RADIO-ELECTRONICS
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new products

More information on new products is available from
manufacturers of items identified by a Free Information
number. Free Information Card follows page 106.

WATCH BATTERY DISPLAY, W1084, displays
four types of Eveready batteries, 24 batteries to
each peg. A cross-reference chart is affixed to
back of eye-catching header sign. Other dis-

player units also available.—Union Carbide
Corp., Battery Products Div., 270 Park Ave., New
York, NY 10017.
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CB COAXIAL CABLE, ARG 8X™, features 95%
braid shielding and a 19-strand center conductor.
Citizens band users of this miniaturized, low-loss

- J

i ier‘k-TekEg

Reading A

cable will find a gain of 2 dB over other 58/U
antenna cables because of its 1.35-dB attenua-
tion at CB frequencies. Suggested retail price,
16¢ per foot.—Berk-Tek Inc., Box 60, Reading,
PA 19607.
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DIGITAL MULTIMETER, mode! 461, comes ready
for use with 4 nickel-cadmium cells, an AC charg-

o

[ N
S |

e e MRS

9

» r

er/adapter, plus test leads and instruction manu-
al. The 461 has a 0.5% accuracy on the DC

www.americanradiohistorv.com

voltage scales, automatic polarity and zeroing,
LS8! reliability with a single IC containing all the A/
D conversion components. The 3': digit (1999
count) display has high-readability 0.3-inch
LED’s. Pushbuttons select all functions and 26
overload-protected ranges. The unit measures
voltages from 100 mV to 1000 VDC (600 VAC),
resistance from 0.1 ohm to 20 megohms, AC or
DC current from 10 nA to 2A. Accessories include
Simpson’s Amp-Clamp adapter for AC measure-
ments up to 200 amps, a new 40 kV high-voltage
probe, an RF probe and a carrying case. Mea-
sures 2 X 56 X 4.6 inches and weighs 1%
pounds. Priced at $130.00.—Simpson Electric
Co., 853 Dundee Ave., Elgin, IL 60120
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INTERFERENCE FILTER for stereo speakers. CB
transmissions often enter stereo, hi-fi or cassette
systems causing audio IM and distortion. Install-
ing this compact filter in each speaker lead will

T

Electronic Specialists
NATICK, MASS. 01760

interference Filter.-

s g

P

help reduce or eliminate unwanted transmissions.
Price: $9.95 a pair.—Electronic Specialists, Inc.,
Box 122, Natick, MA 01760.
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INDICATOR LIGHT KIT contains working sam-
ples of 24 different indicator and pilot lights for
use in breadboarding or building prototypes.
There are 16 styles, including incandescent, neon

and solid-state LED, with five voltages from 6 to
250 volts; units fit five different mounting-hole
sizes.This bargain kit comes in a compartmented
plastic box and sells for $10, postpaid. —Indus-
trial Devices, Inc., Edgewater, NJ 07020.
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BREADBOARDING SYSTEM consists of plug-in
prototyping boards and printed-circuit boards.
Called New Concept Masterboard, the plug-in
prototyping board enables the user to experi-
ment and easily modify circuits until they operate
correctly. Once the circuit is operating, the circuit
can be transferred to the printed circuit boards,
called New Concept Breadboards.

Several versions of the New Concept Master-
board are available. The basic one consists of an
array of 13 X 16 holes, each hole identified by a
letter and number. Carriers are available for
inserting 1C’s. Other Masterboards are available

with either one or two built-in IC sockets. All
Masterboards are capable of being snapped
together for expansion. Prices range from $5.49
to $19.95 each.

The foil patterns of the New Concept Bread-
boards match the bus structure of the proto-
typing boards. These boards are nondrilled and
have letter and number designations that corres-
pond to the prototyping boards. Circuits are
transferred one lead at a time from the proto-
typing board to the corresponding point identi-
fied by letter and number on the New Concept
Breadboard. Components are mounted on the
foil side of the board. Various boards are avail-
able to match the various prototyping boards.
Prices for the New Concept Breadboards range
from $1.03 to $7.59 each.—Saxton Products,
fnc., 215 No. Route 303, Congers, NY
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RADAR DETECTOR, CON-55KXS Secret Scout,

detects both X- and K-band radar. A wide-detec-
tion aerospace parabolic antenna is contained in

INTEFqMITTENT PROBLEM?

TANDFIND

Thermalintermittent? Freez-Itand
find it. PC boardcrack? Freez-itag
find it. Even if Chemtronics Freez+
did only these two things, it would pé
winner. By cutting hours from yout
troubleshooting chores. But it doe®
even more!
Freez-ltis afail-safe h=at sinj
P soldering delicate comporents. t
; coolsdown overheated pa-ts to s¢
C-150 @ . | themfromdamage.Prevertscold
FreezL"’ : fsolderjoirtﬂls. Het|pts yOLtlhputéight-
| ars . o fitting metal parts together. Even &
o P ,’,‘-‘F‘ in removing adhesives.

QUICKLY LOCA E-"»l reNs | Freez-Itis 100% pure Freon*

THERMAL INTESM ! theinstant-evaporating ctilling apdn
* ¥ with noliquid residue or naxious
¥ 4 odors. Chills parts instantly dow~y
! -65°F Andcomescomplete with
pinpointextender tube, for work
densely-packed circuits.
A . Ask for Freez-itby name fro
- ON: contents unoeF L 4 your Chemtronics distri
& NET Welully geher cauticns a0

WT. 15 0zs. (425 . CHEMTRON

INCORPORAT
45 Hotfman Avenue, Hauppauge, N.Y. |

1
Meets all applicstie Federal and Military [Specifications
*Reg. Dupont Trademark

U FASTEST manual
device available

- Will not wear out
- Safe—gentle on devices
- Adjustable

- Easy to use
LOADS from

any surface
or

magazine
n g

5%

provides software controllable options
including:
« Scrolling + Full performanc:: cursor
« Over 2K on-screen charactzars
FREE CATALOG with only 3MHz bandwidth
Distributors Wanted + Variety of line/character foi mats
= including 16/32, 16/64 ....

=

ALIGNS INSERTS ...o€ven 32/64
leads yith ne L « User selectable line leng' hs
: TELL ME MORE!
. [ ] Send instruction manual for the TV I~ Kit
with [ull operational details. $1 em 21}
Name W S,
Address: - __=
B iine L ocity: State: N
: ®
TECHN“ 'TOOL . g m () SEND FREE ¢ A 'ALOG
Apollo Road, Plymouth Meeting, Pa. 19462 : ELECTRONICS. INC :
(215)825-4920 Telex 83-476 * DEPT. 10-R 1020 W.WILSHIRE BLYD., OKLAHOMA (37 OK 73116 :
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RADIO-ELECTRONICS
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a fog light housing to prevent theft. 'Beep-flash”
varying-frequency rate indicates presence of ra-
dar. Retail price, $199.95. —Convoy Products,
P.O. Box 2018, Witchita, KS 67201.
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FREQUENCY COUNTER, model MAX-100, pro-

vides 20-Hz to 100-MHz direct frequency read-
ings on 8-digit LED display. Crystal-controlled

timebase offers 3-ppm accuracy and high tem-
perature stability. A wide range of optional acces-
sories is available: A 3-watt rated low-loss tap-off
(model 100-LLC), mobile charger/eliminator that
can be used to recharge NiCads from 12-volt car
battery (model 100-CLA); 110- and 220-VAC
charger/eliminators (models 100-CA1 and 100-
CAZ2); and a mini-whip antenna (mode/ 100-MA).
An input cable with leads and an owner’s manual
are included with the unit. The model/ MAX-100
measures 1% X 7% X 5%-inches, and weighs
less than 1.5 Ib. Suggested retail price:
$139.95. —Continental Specialties Corp., 44
Kendall St., New Haven, CT 06509.
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DIGITAL CLOCK KIT is a compact, 2-inch-diam-
eter LED unit designed for in-car installation. It
features automatic night dimming, plus date and
seconds controls. All circuit boards and compon-
ents are included; only three connections are

ALL NEW
DR22 Receiver $995.

fully synthesized general coverage
receiver from McKAY DYMEK

FEATURES

Shortwave, CB, ham radio, ships at
sea, overseas phone calls, etc.

Hi Fi, SWL, commercial, industrial
and government uses.

High level RF front end for excellent inter-
modulation rejection and sensitivity.

Crystal filters in first and second IF
amplifiers, ceramic fiiter in third IF.

Quartz crystal tuning accuracy at all
frequencies, no crystals to buy. ’

Improved multiple loop PLL
Synthesizer for low phase noise and
high signal to noise ratio.

SPECIFICATIONS
I#Frequency coverage:
fine tune for+5 kHz.

8 Reception modes:

®  Sensitivity for
10dB S + N/N: Cw, SSB

AM

10uv
30 uv
® Selectivity:
: __Dimensions & W
m Frequency stability:

a Circuitry:

DR22 features and specifications unmatched under $2900.

Order factory direct, call
toll free today. Exclusive
rent/own plan available.

McKay Dymek Co.
675 N. Park Ave.
P.O.Box 2100
Pomona, CA 91766

50 kHz to 29.7 MHz, continuous. Digital synthesis in 5 kHz steps,

AM, upper sideband, loWer sideBand, Cw.

100 kHz 200 kHz

~ (WxDxH)17.5x14.5x5.1 inches. Sh

Within =40 Hz in any 8 hour period ata c:,onstant ambient of 25C,
after 30 minute warm up.

43 integrated circuits, 18 transistors, 16 FETs a:d 54 diodes. )

Nationwide
800/854-7769
California

800/472-1783

Builtin power supply for 110-120 or
220-240 VAC switchable, 50-60 Hz.

Solid state, phase locked, digital
synthesis tuning.

Extreme ease of tuning at ail
frequencies.

No mechanical tuning dial error or
backlash.

Switch selectable 4 or 8 kHz RF
bandwidth.

Built in monitor speaker with external
speaker connectors.

300 kHz-20MHz ~ 20-29.7 MHz
2.0 uV

6.0 uv

. Wt. 19 Ibs.

In Canada:

Great Metropolitan
Sound Co. Ltd.

120 Eglinton Avenue East
Toronto,Canada M4P 1E2

Tel.416/484-0800
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needed for attachment to the vehicle. The kit is
the first of a series of Solid State Technology
Kits™ anticipated for regional distribution.—

STHRTER

Fairchild Optoelectronics Div., 400t Miranda
Ave., Palo Alto, CA 94303.
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ROOF/DECK MOUNT ANTENNA, model MR
125, features a waterproof mount to prevent car
wash damage. The 17-7 stainless steel whip has a
shock spring for maximum protection. Also in-

cluded is a 17-foot coax cable with attached radio
connector. Suggested list price, $22.95.—The
Antenna Specialists Co., 12435 Euclid Ave.,
Cleveland, OH 44106.
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EPROM PROGRAMMER, model MMD-PP, is de-
signed as an accessory for the MMD-1 Mini-

Micro Designer training and development com-
puter. A 256-word by 8-bit EPROM inserted in an
MMD-PP socket accepts data from any RAM or
ROM memory as well as PROM. Data transter
between microcomputer and programmer takes
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place over a 40-pin connector and ribbon cable
assembly. Controis and memory sockets on top
panel. Power is supplied from a 115/230-volt, 50-
to 60-Hz line. Unit includes PROM, interconnect
cable, integrated circuits and manual. The MMD-
PP measures 9 X 7.6 X 3.5-inches and weighs 7
Ib. Prices: assembled, $220; kit, $166.—E&L
Instruments, Inc., 61 First St., Derby, CT 06418.
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SILICON BRIDGE RECTIFIERS, Series PB, are
rated at 25 amps, have a 300-amp surge and
peak-reverse voitages from 50 to 1000. Units
measure 1.125 X .438-inch, and have a dielectric

strength of 1500 volts RMS, Underwriters-Lab
approved components and 0.250 quick-connect
terminals. Available in 1000-lot quantities at
$1.90. —Electronic Devices, Inc., 21 Gray Oaks
Ave., Yonkers, NY 10710.
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40-CHANNEL REMOTE CB TRANSCEIVER,
model 2716 (Thumbs Up™), is an advanced
phase-locked-ioop system that combines com-
puter C technology with pushbutton keyboard
versatility. Computer features include two sepa-
rate memory units, providing instant return to
previous channels without readjustment; '‘on-
stand-by”’ memory that retains settings from
prior communications; and a one-channel mem-
ory that stores the last transmission channel
number when transferring to other channels.
Keyboard command module also contains LED
digital clock, Channel 9 emergency key, noise

blanker, squelch and noise keys, PA oN/OFF keys,
ANL, AGC, built-in mike preamp, TVI filter, FM/
AM audio muting jack, external speaker and PA
jacks, and detachable cord.

Command module can be stored on-dash for
easy detachment; transceiver can be installed
under the seat, in-trunk or other protected area.
Suggested retail price: $249.95. —Hy-Gain Elec-
tronics Corp., 8601 Northeast Highway 6, Lin-
coln, NE 68505.
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continued on page 92
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Remotely measure
your home in tenth
Gives total rainfail ¢
Push reset button 0 =
period and to empt
door collector moun
etc. Incl. 30 ft. of w

Jaste s e

vi.lf\
$16.95 ...

., wwupt, d
9-V trans. radio batt. Lou vatue, now $16.95!
No. 72,165 .. .. Special purchase saves

249.99 rp

Deluxe Model (in hundredths to 93.99")
No. 72,319 . .

you 40%. 100% coated
optics: 393 ft. field of
view. Only 2 oz —stores

‘N 5
TR [ oy —
r— e e
SEND FOR oo |

Complete and Mail Coupon Today

EDMUND SCIENTIFIC CO., Oept. EH21

FREE

Edscorp Bidg., Barrington, N.J. 08007 I
CATALOG Charge My [ Amer Exp ] BAC TMC
Interbank # . Acct # '
Send me: z
' EDMUND SCIENTIFIC CO., Dept. EH22 l Rain Gaugels) (No. 72,165) @ $49.95 I 0
Edscorp Bidg., Barrington, N.J. 08007 Detuxe Modelis) (No. 72.319) @ $62.9 s
I GIANT 164 Pg. Catalog packed with I Cassettels) (No. P-42,534 @ $14.95 ' Zz
unusual bargains. Monocularis) (No. 1568) @ $16.95 o
' Name — ' Total lincl. $1.00 hdig. che.) I m
Address L_ Signature - -
' City . State _ Lip ' :qmess T . - I '3
L L ity State 2ip L ' S
. N K F B B/ 0 3 B |} K N N _§ N N IB| N |
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The better the trainin
the better you'

COMPU-TRAINER VOM

IN-CIRCUIT TRANSISTOR TESTER
TROUBLESHOOTER

/;/.
SOLID-STATE

OSCILLOSCOPE

ELECTRO-LAB

As an NTS student you'll acquire the know-how
that comes with first-hand training on NTS profes-
sional equipment. Equipment you’ll build and keep.
Ourcoursesincludeequipment like the NTS/Heath
GR-2001 computerized color TV (25" diagonal)
with varactor diode tuning and digital read-out
channel selection; (optional programming capa-
bility and digital clock avail.).

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.

rALL NEW
NTS/Heath
GR-2001
DIGITAL
SOLID-STATE
COLOR TV
315 sq.in.
PICTURE

(Simulated TV Reception)

=

db.adBhbisn
sty

This electronic gear is not only designed for train-
ing; it's field-type — like you'll meet on the job, or
when you're making service calls. And with NTS
easy-to-read, profusely illustrated lessons you learn
the theory behind these tools of the trade.

Choose from 12 NTS courses covering a wide range
of fields in electronics, each complete with equip-
ment, lessons, and manuals to make your training
more practical and interesting.

Compare our training; compare our lower tuition.
We employ no salesmen, pay no commissions. You
receive all home-study information by mail only.
All Kits, lessons, and experiments are described in
full color. Most liberal refund policy and cancella-

www americanradiohistorv com
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and the equipment
be equipped.

= - e @ HIGH FIDELITY
= — i SPEAKERS
[ i
k| ,
| 5 :
e s & ; f -
- SOLID-STATE STEREO
. AM/FM/MULTIPLEX
= 2K RECEIVER
2 ) m———

COLOR BAR/DOT
GENERATOR

TUBE & TRANSISTOF TESTER FET-VOM

AM.FM/SW PORTABLE
SOLID-STATE RECEIVER

R

VECTOR MONITOR
SCOPE

SIGNAL
GENERATOR

|
5" OSCILLOSCOPE

DIGITAL SOLID-STATE 2.METER FM
y " -STATE
MULTIMETER TRANSCEIVER & POWER SUPPLY ,%%ﬂETS.IAE.o

r - T D T T D R N
NATIONAL TECHNICAL SCHOOLS Dept. 208-117
4000 South Figueroa St., Los Angeles, Calif. 80037 =

Please send FREE Color Catalog and Sample Lesson.

NO OBLIGATION NO SALESMAN WILL CALL.

[J Color TV Servicing [J Electronics Technology

[ B & W TV and Radio Servicing [0 Computer Electronics

[ Electronic Communications [J Basic Electronics

[J FCC License Course ] Audio Electronics Servicing

tion privileges spelled out. Make your own com-
parisons, your own decision. Mail card today, or
clip coupon if card is missing.

NO OBLIGATION. NO SALESMAN WILL CALL

APPROVED FOR VETERAN TRAINING
Get facts on new 2-year extension

NATIONAL G SCHOOLS

TECHNI_CAL-TRADE TRAINING SINCE 1905 Please fill in Zip Code for fast service
Resident and Home-Study Schools [] Check if interested in G.I. Bill information
4000 So. Figueroa St., Los Angeles, Calif. 90037 [J Check if interested ONLY in classroom training in Los Angeles

NAME . — B — ___AGE

ADDRESS . - - __ _APT &

CITY = STATE
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TRIGGERED SWEEP
10 MHz SCOPE

100% Solid State ¢ Includes 10:1 Probe

More Professional scope perfor-
mance for your money! DC to 10
MHz bandwidth, AC and DC coup-
ling, 11 position calibrated atten-
uator, 10 mV/cm sensitivity, push-

button operation. Outstanding
features: Built-in TV Sync Separa-
tor; Digitally controlled trigger cir-
cuits; reference baseline display;
calibrated 21 step sweep speed;
Fully regulated power supply; Cus-
tom Bezel for standard camera
mounting. Assembled $425.00

FREE '78 EICO CATALOG

Check reader service card or send 75¢
for first class mail. See your local EICO
Dealer or call (212) 272-1134, 9:.00
a.m.-5:00 p.m. EST. Major credit cards

accepted.

EICO—283 Malta St..
CIRCLE 59 ON FREE INFORMATION CARD

Brooklyn, N.Y. 11207

of over

2000

small tools,
measuring

instruments,

and supplies

1 EBaneitunos, Corotana 8110

PS. . .PAGES. . .GRAVERS &5

. .GRINDERS. . .HAMMERS. . . ‘g
INCLINOMETERS. . .JACKS. . .
KNIVES. . .LATHES. . .LEATHER.
ETTES. . .LOUPES. . .MINIATURE
TOOLS...METRIC TOOLS. . .MULTI.
TESTERS. . .NEGATIVE FILES. . .
NIPPERS...OILERS...PIN VISES. .
PLIERS. . .PROBES. . .RIFFLERS. ..
SCISSORS. . .SNARES. . .SOLDER-
ING SUPPLIES. . .TEST INSTRU-
MENTS. . .TWEEZERS. . .VIEWERS
...VISES.. WRENCHES. ..

o‘-“':"'j

ADH" ., “l 04y, ABRASIVES...
Q\\\ W‘o{’, g

. ..BOOKS
L L
A
msz IB" LIMATORS
. e -EPOXIES.
<z

Z, \\\-.CAUPERS.
EP porteotS
& National Camera

2000 West Union Ave. Dopl
Englewood, Colo, U.S.A. 80110
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Why buy a multi-capability
counter for frequency-only
measurements?

The 1911A multicounter makes accurate
field transmitter frequency checks easy
with the optional battery-pack and whip
antenna.

RADIO-ELECTRONICS

2110-8001

CIRCLE 21 ON FREE INFORMATION CARD
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For accurate readings in the presence
of noise. Qur new 1911/12A multi-count-
ers have both trigger-level and attenua-
tor controls.

For high resolution measurement of
low frequency control tones in the period
or period-average mode.

For economy. They’re priced about the
same as many frequency-only models, with
totalize, autozero, autoranging, manual
and automatic range selection, and more.
Standard.

e 1911A for 250 MHz applications: $495*
e 1912A for measurements to 520 MHz:
$620F

Call (800)426-0361, toll free, or write:
John Fluke Mfg. Co., P.O. Box 43210,
Mountlake Terrace, WA 98043.

*(U.S. price)

1912A 520 MHz mode!

Fluke Multicounters for Communications Service

@®
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NEW PRODUCTS
continued from page 87

SPEED-WRAP TOOL, model/ G200/R3278, is de-
signed to produce solderless wire-wrapped con-
nections by merely squeezing the trigger. The
hardened steel working parts ensure long life and

trouble-free service. Enclosed in Lexan housing
enabling the tool to be light in weight.—0.K.
Machine and Tool Corp. 3455 Conner St.,
Bronx, NY 10475

CIRCLE 90 ON FREE INFORMATION CARD

HIGH-EFFICIENCY SOLAR CELL, stock No.
42,514, the largest, most powerful ever made for
terrestrial use, is ideal for building solar panels
where maximum power-per-unit-area is
required.

A significant feature of this ultra-high-efficiency
solar cell is that it can be used to build panels

with outputs up to 12 watts per square foot.

Each cell can produce 0.8 A at 0.45 V, and has
a 0.38 watt output. It weighs only 2 ounces and is
2 X 2 inches square. Initial tests indicate that the
new square cell offers more use flexibility than
the circular kind. Priced at $39.95.—Edmund
Scientific Co., 555 Edscorp Bldg., 101 E. Glou-
cester Pike, Barrington, NJ 08007

CIRCLE 91 ON FREE INFORMATION CARD

BATTERY-POWERED UHF-VHF TV TUNER AND
IF SIGNAL ANALYST, Subber, Mark IV-CUVB,
tunes all VHF and UHF channels. Its smooth,
exact tuning ensures precise setting for care in

testing TV tuners. It also has dual 40-MHz IF
output jacks.—Castle Electronics, 5233 Old
Highway 37 South, Bloomington, IN 47401

CIRCLE 92 ON FREE INFORMATION CARD
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next
month

DECEMBER 1977

B Optical Synthesizer

Add a new twist to your
oscilloscope with this
easy to build add-on.
With you at the controls,
an enormous variety of in-
triguing 3-dimensional
traces can be displayed.

B CB Switcher

Listen to your radio and
CB rig at the same time.
Simple add-on automat-
ically switches your car’s
speaker from the radio to
the CB rig when a CB
signal is received.

B Computer Cryptography

How to use your micro-
computer to decipher se-
cret messages.

B AM Stereo

A look at the different
systems being considered
by the FCC to add stereo
to AM radio.

PLUS

Z-80 Computer Corner
Hi-Fi Test Reports
More Digital Car Clocks
Service Clinic

And much more

[y
H o

Feo 1@ 18516

?1 &

o - A

’}zEl
[ i |

113
o

e v —

MODEL 101 AUDIO TEST SYSTEM consists of two sine/
squareitriangie function generators, puise generator, fre-
quency counter and AC voltmeter. As a system it will gen-
erate a frequency response plot on an X-Y recorder or scope.

Time base generator offers symmetrical or independent
control of the positive and negative sides of the ramp
providing a duty cycle of 1% to 99%. Frequency range
is .002 Hz to 100k Hz. Ampiitude is 16 Vpp into 500 ohms
with +5 VDC offset. The time base output drives the X axis
of an X-Y recorder. Manual mode provlded for setup.

Audio sweep generator provides manual frequency adjust-
ment or log or linear sweep of 20 Hz to 20k Hz. Blanking
mode provides zero reference line on an X-Y recorder or
tone burst. Amplitude is 16 Vpp into 500 ohms or 10 Vpp
into 8 ohms.

Pulse generator frequency range is .002 Hz to 800k Hz.
Pulse width is adjusted independent of frequency from 4
seconds to 40 nanoseconds. Outputs are complementary
TTL.

AC voltmeter has full scale sensltivities from 1 mV to 250
V. Fast or siow, peak or true RMS and iog or linear modes
are provided. Output drives Y axis of X-Y recorder.

Frequency-counter is 6 digit, 50 or 60 Hz line triggered, and
reads either internal or external. Sensitivity is 10% of volt-
meter full scale at 20k Hz. 1 or ¥z second update.

Dimensions: 8x14x3. Shipping weight: 9 ibs.
$650. Stock to 30 days. Warranty: 1 year, 3-year $80.
San Bernerdino, Ca 92408

zmcuw Sounn (114) 889-7623
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1884 Commercenter W. #105

MATHEMATICS
ELECTRONICS

ENGINEERING MATHEMAT
ADVANCED MATHEMATIGS

These unusual courses are the result of
many years of study and though: ty the
President of Indiana Home Stady who
has personally lectured in the clas:room
to thousands of men, from all wa ks of
life, on mathematics, and electricz1 and
electronic engineering.

You will have to see the lesscns to
appreciate them!

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

WE ARE THIS SURE:-ycu order
your lessons on a money-back guaiantee.

In plain lariguage, if you aret't satis-
fied you don’t pay, and there zre no
strings attached.

Write today for more informatien and
your outline of courses.

You have nothing to lose, and :very-
thing to gain!

The INDIANA
HOME STUDY INSTITUTE

P.0.BOX 1189
PANAMA CITY, FLA 324i1

CIRCLE 2 ON FREE INFORMATION C.\RD

SUBBER®

MARK IV-CUVB

A TIMESAVING
INSTRUMENT
BY CASTLE

UHF-VHF TV tuner and i-f signal analyst
Incorporates these impornant features:

Tunes all UHF & VHF Channels
Electronic Fine Tuning

Dual 40 MHZ IF Output Jacks
Battery Condition Indicator

MARK V-CUVB

(BATTERY POWERED ONLY)

Net $64.95

CASTLE ELECTRONICS

®

5233 Old South Highway 37

CIRCLE 69 ON FREE INFORMATION CARD
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Bloomington, Indiono 47401

For More Details and Specifications Contact Your Nearest Distributor
In Conada: Len Finkler Ltd; Ontario
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3 Operating Modes: Freq.,Period, Count

MOS/LSI IC design gives excep-
tionally high reliability and labora-
tory performance. Guaranteed to
30 MHz minimum, 45 MHz typical
(250 MHz with EICO FE-250 Pre-
scaler, $39.95) with 1 Hz resolu-
tion. Sensitivity is a low 15 mV
RMS. Period mode: Measures inter-
vals up to 9.99999 seconds. Count
mode: adds up event pulses up to
a count of 999999. Features: Six
0.5” LED displays; Timebase Switch
(KHz/MHz); input attenuator; over-
flow indicator; 120 VAC or 12 VDC
mobile operation.

Assembled $169.95

FREE 78 EICO CATALOG

Check reader service card or send 75¢
for first class mail. See your local E1CO
Dealer or call (212) 272-1134, 9:00
a.m.-5:00 p.m. EST. Major credit cards

accepted.

EICO—283 Malta St.,
CIRCLE 59 ON FREE INFORMATION CARD

Brooklyn, N.Y. 11207

FROM KIT TO CAR
IN 80 MINUTES!

Electronic ignition is “‘in.” Update your car
with the TOPS in power, efficiency and re-
liability — the TIGER SST capacitive: dis-
charge ignition (CD). =
The TIGER delivers everything other CD's
promise — and more: quicker starting, more
power, more gas mileage, tune-ups elim-
inated, lifetime plugs and points, reduced
repairs and pollution.

The TIGER can be built and instalied in
your car in 80 minutes. The TIGER s
unique!

The TIGER comes with a switch for TIGER
or standard ignition for 12V negative ground

only.
Simpli-Kit $21.95
POST PAID US.A.
WE ACCEPT:
Mastercharge or Bank Americard.
Send check or money order with order to:

Ti-Star Corporation

DEPT. FF, P.O. Box 1727
Grand Junction, Colorado 81501

CIRCLE 18 ON FREE INFORMATION CARD

new lit

More information on new it is
available from the manufacturers
of items identified by a Reader
Service number. Use the Free In-
formation Card following page
106.

PERSONAL CALCULATOR DIGEST, a 32-page
digest that describes the design and operation
of the manufacturer's pocket and personal
calculators along with a complete catalog of
calculator models and accessories. Two sepa-
rate sections providing in-depth background on
such subjects as thermal printing, testing,
servicing, C-MOS, P-MOS, and N-MOS circuits
and RPN language. Includes Letters to the
Editor, Questions and Answers section and a
collection of unusual case histories.—Hewlett
Packard, 1000 N.E. Circle Blvd., Corvallis, OR
97330

CIRCLE 93 ON FREE INFORMATION CARD

CB ANTENNAS FACTS AND FABLES is a 16-
page booklet that clears the air on what CB
antennas will and will not do. It discusses the
various types of antennas, what to do when you
don’t have a ground plane, how to interpret gain,
co-phasing and much more. A must for every

RADIO-ELECTRONICS

“'Our whole family
helped assemble

this wonderful

Schober Organ... |\’
now we all play it!" /,

Talk about real family fun! We all
worked together, for a few hours almost
every day. Almost too soon, our Schober
Organ was finished. Our keen-eyed daugh-
ter sorted resistors. Mom soldered transis-
tor sockets, aithough she'd never soldered
anything before. And it did our hearts good
to see the care with which our son—he's
only 12—installed the transistors. Me? | was
the quality control inspector—they et me
do the final wiring. And when it came time
to finish the beautiful walnut cabinet the
easy Schober way, we all worked at it!

Now, we gather around our Schober
Organ every evening to play and sing to-
gether. Some of us play better than the
others, but we're ali learning—with the help
ofthe easy Schober Organ playing courses.
I might add that I'm especially pleased with
all the money we saved. Our completed
Schober Organ compares favorably with a
“ready-made” one costing twice as much!
(The five modelsrange from $650to $2850.)
And we didn't even need to pay the whole
amount ail at once, because we were able

©0
Y

!

to buy Schober Kits a component at a time,
to spread costs out. Or we could have had
two-year time payments!

Families like ours have been building
Schober Organs for 20 years. How about
your family? 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 12-inch LP
record that fets you hear as well as see
Schober quality). Clip the coupon right
now—and mail it TODAY!

LA 1 1 1 1 P 1 T T T F I
[ ) )
g The .(/r/w/m Organ Corp., Dept. RE-168
43 West 61st Street, New York, N.Y. 10023
] ' Please send me Schober Organ Catalog

I © Enclosed please find $100 for 12-inch L P
] record of Schober Organ music

[ ]
’ NAME
) ABBRESS

g oy STATE ZiP
--------------------

Ieacawaeamesw
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burglar-fire alarm catalog

FREE!—

MORE THAN
900 PRODUCTS

detectors,
controls,
sounders,
locks,
tools

EVERYTHING NEEDED
TO PROTECT HOME,
BUSINESS, INSTITUTION

Huge selection of high quality professional
alarm products. 64 fact-filled pages with
detailed specs, diagrams, technical notes.

Products range from basic switches, con-
trols, bells, sirens to most sophisticated
detectors — radar, modulated or passive
infrared, microwave, ultrasonics, ion, data
links using pulse code multiplex, FSK
radio, automatic phone dialers, leased line
connections and display panels. Full sel-
ection of tools, relays, wire, foil, terminais,
books.

WRITE FOR FREECATALOG TODAY!

‘ (Outside U.S.. send $1.00.)

mountain west alarm
box 10780 «phoenix, az 85064

(602) 263-8831
CIRCLE 15 ON FREE INFORMATION CARD
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CB'er.—Antenna Specialists Co., 12435 Euclid
Ave., Cleveland, OH 44106
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DIGITAL INSTRUMENTATION CATALOG, a 12-
page brochure that shows the manufacturer's
complete line of instruments. It lists all specifica-
tions for digital voltmeters, frequency counters
and accessories.—Data Precision Corp., Audu-
bon Rd., Wakefield, MA 01880.

CIRCLE 95 ON FREE INFORMATION CARD

RADIO CATALOG, 16 pages, featuring a new
miniature VHF receiver preamplifier, a receiver
multicoupler, and a low cost FM signal genera-
tor. Also includes other VHF and UHF FM
receivers and transmitters in kit form, and many
adapters and accessories.—Hamtronics, Inc.,
182 Belmont Rd., Rochester, NY 14612,

CIRCLE 96 ON FREE INFORMATION CARD

NC FLASHER CATALOG, an 80-page collection
of unusual tools for the technician and hobbyist.
Tools described include: nippers and grabbers,
solvents and lubricants, testers and pullers,
vises and blowers, pick-ups and punches; more
than 2,000 hard-to-get (and familiar) tools and
supplies.—National Camera, Dept. QRR, 2000
West Union Ave., Englewood, CO 80110.

CIRCLE 97 ON FREE INFORMATION CARD

CB CATALOG, 40 pages, full-color, contains
manufacturer’s entire new line of 40-channel AM
and SSB CB transceivers, hand-helds, marine
communications equipment, and their full line of
antennas and accessories. Featured items in-
clude one base and five mobile CB’s with solid-
state modular chassis construction; a new 40-
channel in-dash unit with an AM/FM stereo radio
and LED channel readout; and a new line of
antennas and accessories. Catalog priced at
$2.00.—Royce Electronics Corp., 1746 Levee
Road, North Kansas City, MO 64116. R-E

For
faster
Service

USE
ZIP
CODE

on
all
mail

1
Want to cut out
a career as a
two-way radio
technician?

1
i
1
1
]
I
. ]
MTI offers the only training for i
professional FM two-way radio
available. Qualified technicians |
are employed in government, in-
dustry, and public service. But 1
training is your key.
You could cut out a career as i
a two-way radio technician by |}
cutting out this coupon. We'll ]
send you information on how you i
can learn more about this spe-
cialized field, at home. |
1
1
]
i
]
]
]
]
]
]
I

Name
Address
City
State/Zip

mMTI

formerly
MOTOROLA TRAINING

INSTITUTE

Summerdale, Pennsylvania 177093 L LJJ

[T X K K K K R N N N N ]
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ORI

21 milion Americans have high
blood pressure. But 50 percent of
those who have it. don’t know 1t

When blood pressure goes higher
than it should. and stays high. it sets
the stage for heart attack of stroke

Most cases of high biood pressure
can be controlled with drugs and
other advances In treatment. That's
why you should see your doctor reg-
ularly. Only he can tell if you need
help.

A public service
message trom your
Heart Associstion

om0 e Fubirer

from Polaris

CADDY-PROBEE

40 KV DUAL RANGE

Measures
VOLTAGE
And
CURRENT

RANGE
1: 40,000 VOLTS DC
0—-400 MA DC

34.95
Fits Your Caddy

$229.95 PJS-298

C.R.T. Included

® 33KV Leaded Glass CRT e 40KV Meter

e Build-In Speaker e Obsolete-Proof

The PJS-298 Universal Test Rig for tube and Solid State TVs
designed for servicing high voltage chassis. Buil: speaker
for convenient audio checking, 40KV-50Ua sensitnity meter
constant monitoring of the anode voltage. Up-dating saccomp-
lished by means of plug-in modules. (Extension cables ncluded).

FOR FAST TROUBLE SHOOTING. . . ..
“Jefelllotic_ Tv MINI- ANALYZER

$99.95

; - 5G-785
o I.F. - Video Troublt Shooter

o Convergence Generator o Dots and Cross-Hatch Patterns
The **$G-785' is a muiti-fupctional instrumrent for
fast, efficient trouble-shooting and adjustmment of atl
Color and B&W tvs. It is ideal for both shop &nd field
work. (Cables included.)

—Jele]]latic

108-02 OTIS AVENUE, CORONA, N.Y. 17358
age |
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o VHF/UHF Subber
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INTERNATIONAL FM 2400CH

FREQUENCY METER
for testing
®
mobile
transmitiers
and receivers
= Tests Predetermined
Frequencies
25 to 1000 MHz
= Extended Range Covers
950 MHz Band
a Pin Diode Attenuator for
Futl 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 smali 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 crystals,: ;. .oz ooz 3ssuameemeanasim:t catalog price

International Crystal Manufacturing Company, Inc,
10 North Lee. Oklahoma City, Oklahoma 73102

CIRCLE 27 ON FREE INFORMATION CARD

21 million Americans have high
biood pressure. Bui 50 percent of
those who have it, don't know it

When blood pressure goes higher
than 1t should, and stays high, it sets
the stage tor hean attack Or stroke.
Most cases of high blood pressure
can be controlled with drugs and
other advances in treatment. That's
why you should see your doctor reg-
ularly Only he can tell ( you need
help

A public service
mesasge from your
Hearl Associalion

it by e Zubhn

HOBBY CORNER
continued from page 69

The greatest disadvantage of this box
is that the plastic will crack and even
break. Take care not to over-tighten the
mounting bolts (I cracked it in two
places). Though the breadboard has been
in use almost a year, someday I may drop
it and regret that the box is not metal.
Perhaps not; | am normally careful not to
drop any of my equipment—metal box or
whatever!

The front panel layout can be seen in
Fig. 1 (see August column). Note that
the panel is the botrom of the box. Place-
ment is not critical and controls can be
shifted to suit the builder.

Looking at the front panel, you will
note the round transistor sockets which
serve as terminals for the circuits in the
box. Jumper wires can be run to and from
them and the breadboard strips. The
voltage regulators and their homebrew
heat sinks are located on the top side. The
Sonalert is mounted in the right side. The
upper pair of binding posts are connected
to the output of the external (heavier
duty) power supply. The lower pair are
free; they are used to bring outside power
to the panel.

The LED’s are “mounted” by pushing
them up through holes drilled slightly
undersize so the fit will be snug. If you
get a hole too big, don’t worry—the

®

3% DIGIT
MULTIMETER

Fluke 8020A

You get unbelievable field versatil-
ity with the 80204, and it's sized to
slip easily into your pocket or service
kit. Compact, with big features—like
0.25% dc accuracy and 26 ranges. Con-
ductance ranges for measuring leak-
age to 10,000 M(Q, or transistor beta.
Ten megohm input resistance, ac and
dc. Battery powered, with a large lig-
uid crystal display.

DMM

ror More InForMATION TOLL FREE HOT LINE

OR TO ORDER CALL

800-223-0474

EEC%‘;'CC?C=

54 West 45 Street, New

York, N.Y.10036 212-687-2224

THE TEST EQUIPMENT SPECIALISTS

www americanradiohistorv com
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wiring will hold the LED up there or you
can apply a drop of cement to hold it. All
of the LED’s used were included in
assortments of six diodes from Radio
Shack (catalog number 276-090).
Figure 8 shows the placement of parts
inside the box. Quite obviously, point-to-
point wiring was used—a rat’s nest but
effective since there is no interaction
between the various circuits. You can see
that there is plenty of space for another

FIG. 8—TERMINAL STRIPS and large compo-
nents are bolted to the fixed partitions.

power supply or two, even with every-

it is easy to make an error. Check and
correct as you go along.

While you may make your bread-
board just like mine, there is plenty of
opportunity to tailor it to your specific
needs. Some suggestions have already
been made. There is one addition that |
shall make when 1 get around to it. I

(4] 5 " e ey g

FIG. 9—PULSE CHECKER AND PULSE SWITCH
are mounted on perf board.

intend to add a miniature milliammeter
(lower right panel) so that I can keep an

Try this exciting
new hobby! &

your own electronic con

kncwledge required. Just
follow the clearly pictu
instructions of the famt
Wersi do-it-yourselt sys

models. Send $2.00
(refundable) with cou

thing spread out as it is. . eye on the current being drawn by my | Wersi Electronics, Inc. |
The clock circuit is on a piece of experimental circuits. Right now, I am | Dept. 24 Box 5318 |
perforated circuit board in the upper left too busy using the thing to make any | 1720 Hampstead Road |
corner. The board in the right partition ~ changes! | Loneoster PAIIZ60] |
holds the pulse/state checker and the When you get your breadboard in full | Enclosed is $2.00 for my copy of your 104 pa e catalog. |
pulser switch circuits. It can be seen operation, you will wonder how you ever | |
again in Figure 9. did without it. Like me, you will use it for | Name - |
I recommend that you check each more things than you can now imagine | Address — N |
circuit for proper operation as it is built. and it will save you much time and | ciy ___ State _zp__ |
ol -wire something like this, money. R-E e ———— e = ]
When you bay-wi & y CIRCLE 87 ON FREE INFORMATICHN CARD
Kleps 40
Kleps 30 3 Kieps 1
o Out-of-Circuit
Transistor Analvzer
¢ Dynarnic In-Circuit
Transistor & Radio Tesger
Signzl Generato- |
Signal Tracer ¢ VoIt
{ o Milliammeter
\:\ Battery Tester
N Diode
Kieps 20 "0\ i Checker ‘
s N Prut 10 .
Transistor Analyzer wos. 212
Factory Wired & Tested—$30.57
Easy-to-Assemble Kit—$20.38
YOU DON'T NEED A BENCH FULL OF EQUIFMENT TO TEST TRANSISTOR RADIGL! All the
Test probes designed by your needs — Push to seize, push facilities you need to check the transistors themselves — and the radios or sther cir-
to release (all Kleps spring loaded). cuits in which they are used — have been ingeniously engineered into the compact,
Kieps 10. Boathook clamp grips wires, lugs, terminals. 6-inch high case of the Model 212, it's the transistor radio .troupleshpotel wh all the
Accepts banana plug or bare wire lead. 4% long 1.39 features found only in more expensive units. Find defective transistors a*d circuit
Kleps 20. Same, but 7" long. ’ : ;1:49 troubles speedily with a single, streamlined instrument instea_d_i_:f:l_a_b_ogt:
Kleps 30. Completely flexible. Forked-tongue gripper. Ac- hook-up. | EMC, 625 Broadway, New Yo'k 2, N.Y. |
cepts banana plug or bare lead. 6" long. $1.719 Ef‘:t‘:(':‘il transistor types — high or low ’ ' g |
Kieps 40. Completely flexible. 3-segment automatic collet Do Bechs DC curvent gain (beta) to | Send me FREE catalog of thy complets |
firmly grips wire ends, PC-board terminals, connector pins. 200 in 3 ranges. Checks leakage. Uni- | value-packed EMC line, ami iame of |
Accepts banana plug or plain wire. 6% long. $2.59 versal test socket accepts different basg | 'ocal distributor. I
Kieps 1. Economy Kleps for light line work (not lab quality). configurations. ldentifies unknown tran- | RE-11
Meshing claws. 4%2"” long. .99 . sistors as NPN or PNP, | NAME —RE-11 ]
Pruf 10. Versatile test prod. Solder connection. Molded L Dynamic test for all transistors as signal | |
phenolic. Doubles as scribing tool. “‘Bunch” pin fits banana amplifiers (oscillator check), in or out of I ADDRESS i
Jack. Phone tip. 5%2" fong. $.89 circuit. Develops test signal for AF, IF, =z
Allin red or black - specify. (Ade 50¢ postage and handling). ~ = | | gr R circuits, Signal traces all circuits. | oy ZONE__STOE_ I &
Write for complete catalog of - test probes, plugs, sockets, &5 4 batetgr; ocrogth'e;otnra?\sis{gr-gisr'cui:apsoweeri -
connectors, earphones, hgadsets, miniature components. an supply voltages on 12-volt scale. No ex- Zz
Available through your local | ternal power source g%eded. "1“?”'33 @
iStri g : o | circuit drain or other DC currents to
dlstrlbutor, or wrile to. milliamperes. Supplied with three exter- by
RYE INDUSTRIES ING.| i o s s vonags 3
ir e r i 2
) s 129 Spencer Place, Mamaroneck, N.Y. 10543 and current. Comes complete with By
—— | Canada: Rye Industries (Canada) Ltd. Instruction manual and transistor listing. 97
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Used CONRAC video monitor for
computer work. Bandwidth 8 Mc
bonded face plate, green phosphor
115V power supply, 128x40. 9"
screen, w/documentation $62.00

UNIVERSAL POWER SUPPLY

Operates on 115 or 230V. Output by switches

4.5VDC, 6 VDC, 7.5VDC or 9 VDC. Also has

universal 4 way output plug to fit most any

gevica% Good for 300 MA. $6.00 each 3 for
15.00.

CHARACTER GENERATOR CHIP
Memory is 512X 5 produces 64 five
by seven ASCII characters. New b
National, w/specs $6.00

TOUCHTONE ENCODER CHIP
Compatible w/Bellv.?lstem. Ideal
for repeater work. W/specs $6.00

SMOKE — FIRE -- INTRUDER ALARM
12 VDC w/ 5 inch loud bell, w/instructions.

Fine biz. for car, camper, boat, home
W/ instructions $22.00

customer pays all postage

MESHNA, PO BOX 62, E. Lynn Ma 01904

no minimum.

working day.

CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or
services). $1.40 per word (no charge for zip code) . . . minimum 15 words.

NONCOMMERCIAL RATE (for individuals who want to buy or sell personal items) 85¢ perword. . .

ONLY FIRST WORD AND NAME set in bold caps. Additional bold face (not available as all caps) at
10¢ per word. Payment must accompany all ads except those placed by accredited advertising
agencies. 5% discount for 6 issues, 10% for 12 issues within one year, if paid in advance. All copy
subject to publisher’s approval. Advertisements using P.O. Box address will not be accepted until
advertiser supplies publisher with permanent address and phone number. Copy to be in our hands
on the 26th of the third month preceding the date of the issue (i.e., August issue closes May 26).
When normal closing date falls on Saturday, Sunday or a holiday, issue closes on preceding

BUSINESS OPPORTUNITIES

CABLEFM station. No investment, excellent in-
come! Others operate for you. Details free.
CAFM, Box 5516-FK, Walnut Creek, CA 94596

RADIO-ELECTRONICS

©
-]
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CATCH-A-PULSE I
LOGIC PROBE

10 Nsec SPEED AT
77, 3.5to15V LEVELS

Z™"$39.95

ey, Compatible with RTL, DTL, TTL,
CMOS, MOS, and Microproces-

\ sors using @ 3.5 to 15V power
\ supply. Thresholds automaticaily
\ programmed. Automatic resetting

memory. No adjustment required.
Visual indication of logic levels, using
LEDs to show high, low, bad level or
open circuit logic and pulses. Highly
sophisticated, shirt-pocket portable

[protective tip cap and removable

cor cord). Eiminates need for heavy
WE  test equipment A definite savings
2oy N tme and money for engineer
‘Eg%n and technician

st

i)
%%-\1 ® 10 Nsec pulse response

3. ® Open circuit detection
© Multi-family
™ o Replaceable tip & cord
@ o High input impedance

® Pulse stretching

Send $39.95
(Calif. residents add
B% sales tax] to:

Pat. Pend Dealer nquiries welcome

Bz

YA ELECTRONICS
Box 19299, San Diego, CA 92119

(714) 447-1770

CIRCLE 89 ON FREE INFORMATION CARD

HIGHLY

PROFITABLE ONE'MAN
ELECTRONIC FACTORY

Investment unnecessary, knowledge not re-
quired, sales handled by professionals. Ideal
home business. Write today for facts!
Postcard will do. Barta-AQ, Box 248,
Walnut Creek, CA 94597.

PLANS & KITS

67 kHz SCA kits for extended FM reception.
Includes drilled bakelite case, 110 volt power
supply parts, wired and tested PC board. Quality
product. $47.50. Fully wired $60.00. MUSIC AS-
SOCIATED, 65 Glenwood Rd., Upper Montctair,
NJ 07043 (201) 744-3387

MICROCOMPUTER —systems — troubleshooting
techniques—digital gate decode chart—Both
$5.00. MICRO INFO ASSOC., Box 849, Castro-
ville, CA 95012. Cal. residents add 6% tax.

UNBELIEVABLE gold mine of electronic schema-
tics. 201 dynamite projects. $9.99. Send for free
project list. Electronic surveillance buying guide.
Schematics-techniques. $5.99. Special telephone
accessory schematics. $5.99. SPACETECH, Box
18E, Gillette, NJ 07933

PROCE Sstrat, SN
AT S TR
PLANS  KITS, N\ §

>
CaREwrT THEGRY.E.

R Y, NS
% % [F4EzTeN
(517 m INEORMOTIEN
= GENBIRISETY,

www americanradiohistorv com

FANTASTIC ELECTRONIC PLANS & KITS

BRAIN WAVE MONITORS, RADAR DETECTORS, PHONE RE-
CORDERS, SEE IN DARK, RADAR, SCRAMBLERS, SURVEIL-
LANCE. ULTRASONIC ALARMS, AUTO ELECTRONICS TREAS-
URE FINDERS, LASER BEAMS, COLLISION AVOIDANCE, CB
EQUIPMENT, HOME ELECTRONIC FACTORY. MANY. MANY
MORE. SEND $1.00 FOR PLANS AND KITS CATALOG, PLUS 6
mgNTgS SUBSCRIPTION ON LATEST ELECTRONIC DEVELOP-
NTS TO: ]

ELECTRONIC DEVELOPMENT LABS
DEPT. F BOX 1535
PINELLAS PARK. FLORIDA 33565

AVAILABLE now—2708 EPROM board kit, 8K
BYTE with two wait states. $49.95. Assembled
$59.95. Coming soon: phase encoded cassette
interface with programmable serial port; dual
recorder, tarbell or K-C method sup-
ported* *2708 programmer. All mentioned above
are S-100 BUS compatible, double sided, plated
thru, epoxy board. Send SASE for information.
ELECTRONIC DISCOUNT SALES, 138 N. 81st,
Mesa, AZ 85207

DIGITAL IC’s, TTL, CMOS, plans, kits and parts.
Free bargain flyer. T. WONG, 103 E. Broadway,
Dept. 4A, New York, NY 10002

BI-LINEAR amplifier (ham only), 2-30 MHz,
60-150 watt. Construction plans $3.00. Frequen-
cy counter, 30/300 MHz, memory, portable.
Plans, $5.00. Both plans $6.00. Kits available.
PANAXIS PRODUCTIONS, Box 5516-FK, Wainut
Creek, CA 94596

NEGATIVE lon generator (dual stage). Detailed
construction plans. $10.00. GOLDEN ENTER-
PRISES, Box 1282-RE, Glendale, AZ 85311

SMOKE/gas alarm kit with plug-in transformer,
$17.95. Free information. ROMAR ELECTRON-
ICS, 85—76th Street, Brooklyn, NY 11209

PINK noise generator kit. Inexpensive unit allows
proper equalizer set-up for truly flat response.
WEST SIDE ELECTRONICS, Box 636-R1, Chats-
worth, CA 91311

FREE KIT Catalog

contains
TEST &
EXPERI -

STOP! Take a minute & let us send
our latest kit catalog. If you like,
send us the name & address of a
friend who may also be interested
and we'll include to you our booklet
""How to build-electronic thermometer!'!

SCIENTIFIC INSTRUMENTS
DAGE BOX 1054R LIVERMORE CA 94550
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MORE INTRIGUING SPEGIALS FROM

EMCOE

WONDERLAND OF
ELEGTRONIG “BU YOUTS"!

o o
Ni-Cad Pencel! o - P¥ For PC board mounting— e g
BATTERY CHARGER R~ 100 METAL FILM CAPACITORS p=la: “ N
than 7c ea. You get 15 ea” .01/

(VALUE] *
- 630v, 015/630v; 10 ea: .033/ M
i

F ‘ e
pecifically designed tor Ni-Cads- 630V .068/250V. .1/250v, .22/ ‘ 95-1
'ilnn::e;\l!‘oyrd\w:ﬂ Ch:'u:;mo 100v, .022/630v, 33/250v, e . '
or four cells at a time. 3 piece 47/100v All first quality fac- Kin S8

Library Type
CASSETTE STORAGE BOXES

AMAZING BARGAI

Super stuff for the builder. Less

Once a luxury - now & steal
We bought out manutacturers
inventory Houses sinyle cassette-

stores neatly like booxks ona . | fully char: tory surplus. For service, hobby

sheif. Stock up while they f&f’;ﬂ‘:ﬁ“éﬁ e oy, . or school lab. All_caps marked > %‘*

last. TR791C 100/$39.95. ea. PP with value. PT167C. e / j
7

SUPER-FI MICRO SPEAKER! Integrated Circuit Your own electronic percussion orc

prid _ A - -
JA'p:gf;"M ! . LINEAR 1 WATT AMPLIFIER! no‘— PANASONIC “MINI SIDEMAN”

Unreal Performance! 1 to % E'r ::&?noh."z?{no)f] sy;g\:\s MOT :'mz::neg j'e:i's'ggizvmgz?eg‘!;re 95

28,000 Hz. Photo-stcned spiral 3 valent 1o Motorola MFCE070 and bass drum sounds. Creates ea

goil. 1% dia. x 6/16” thick. —— and HEP CB008. Original in- ¢ 2-beat, 4-beat, jazz, waltz and o

ghefficiency. Use to build tended use® record players, TV @ rock tel""m;s manually or auto- SRl
matically. Plugs into any stereo “ath
recorder, P.A. or i - ’ f
ea. music amp. Op-

erates on 9 vdc battery {not in.p

cluded). Limited quantity - or- J

der early! HPO28C. \

Or repair stereo headsets, build audio and radio. 8 pin miny

super pillow speaker, build ’ 000 DiP packa

" N . ge. Hundreds of

h:armg aid, headse_ts, etc. 8 p» applcations Operates on 20

ohms. Also makes interesting VDC. With schematic 10/$5.95
microphone. HS079C, 2/$12.95 }

DS165C

1.5 to 3 voit PLANETARY BALL DRIVE UNITS
ATOR!
MINI MOTOR I GENER Simple and powerful epicyclic friction-

A Grast Classroom tem! For =& drive mechanisms used to reduce the knob
schools, hobbyists and experi- turns ratio on receivers, transmitters, test AS LITTLE AS

menters. High speed operation and lab gear, etc. They accept %" shafts
ons siv)nle fiashlight battery .| and %'’ seiscrew type knobs. Quality [] ’ 9
¢ 100/$4.29 they will speed up considerably manufactured in England
1000/$39.95 on 3V. Draws 300 ma @ 3 vdc. (A} Dur most popular- 6:1 ratio. Requires (i, ea

Functionsas 1;/:-:{'\"“99_';:’:::"" -y 10mm behind panel, 38mm in front. Double
when driven by windmill, - i U-shaped tongues for panel mounting. Pro-

50 Assorted wheel, etc. Super for school :%‘,22‘9995 vision for pointer.

ULTRA-MINI 1/8 WATT RESISTORS! projects. RPOA7C - HMO25C - $2.95 ea., 10/$24.95.

(B) As above but dual ratio. 330° of ro-

‘ 89 & . Stamp Collectors — Electronics Buffs g‘;::;‘”'sl;z"1h‘°6'g:"mse FaLiolis[6A]
= FIRST DAY COVER SET! . HMO026C - $3.95 ea., 10/$34.95.
Kit. 5,

5500 B

First day canceliation cover
issued Juiy 10, 1973. Set of 4
U.S.A “Progress in Electronics’
stamps. A true collectors item,
bound 10 go up in value. MBOO7C.

Tiny resistors for PC board
work and those ultrs mini
projects. All values coded -
mostly 5%. PTG08C

D BBO09C - No. 46 - 6 3v screw base bu
5¢ ea., 100/$4.49, 1000/$34.35.

General Electric
SINGLE HOLE WALL PLATES

Incredible value! ldeal for tele-

phone cords, CCTV, MATV and

cable TV outlets, iniercom

cables, speakers, etc Use in

apartments, hospitals, offices,

schools, multi-room areas. At &
e

D CGO77C -Popular Ronette turnover m:no
cartridge . BN S9¢

MSO058C - Popular chassis mount pht

jacks . . - 10¢ ea., 1C B9c

MS072C

Cambion 500 uH - 250 m [+1}
RF chokes ... 99¢ ea., 10/57.95

thislow price. the plate can be
used as a “'chassis’’, adding sta

a.

ndard fittings for the fabrication 30 ; Brand new, factory surplus SU037C - Uitrasonic microphones . 82 35
of custom outlet plates. Brand 6‘?3\1\‘\' bears factory No. SC136A.
new GE cello packed with fit avat 7 Flat cased as pictured. Prime SU233C - 37-component RF experiime: ters
tings as pictured. Brown. HDOS4C 10/$2.49 Vg materiel, fully guaranteed assembly . . . .49¢ ea., 10 $Z 95

3 by ETCO. DS162C. -

100/$19.35
1000/$9¢ .90

- = —— —  — — |
3 RUSH $1.00 10 ETCO ELECTRONICS, Dept. OZ
QUANTITY l*l GANADIANS '*I I$1 521 5th Ave., NYC, N.Y. 10017 I

Advertised merchandise is available at our Canadian

NEW SURPLUS CATALOG
JUST OFF THE PRESS!

S LIS anuieciTes stores at the same price as in U.S.A

New 64-page pargain packed electronic parts and surplus cat:
Thousands of exciting surplus items and hard to tind part
OEM, schools, hobbyist and industry. FREE copy with each

ces. Write listing quant * POINTE CLAIRE, QUEBEC
7 G (gt * GREENFIELD PARK, QUEBEC

Oistnbutors  Specia
wholesale quantity pr * MONTREAL. QUEBEC

from this ad I
! We love surplus. Qur customers love I NAME
surplus. We will buy large quantities of
anyth ng interesting Contact ADDRESS -
Marvin Birnbom. = 2 - l

USA MERCHANDISE SUBJECT TO PRIOR SALE.|P

SUBJECT TO CHANGE WITHOUT NOTICE. ‘

' Full remittance with each order, or BANKAMERI

183G Hymus Bivd. 621 Fifth Ave,, MASTERCHARGE, VISA or CHARGEX. Add|1{

ELE c T R o N l c s o:‘::'::';n o :7:&':7 postage and handling (excess refunded).

CIRCLE 47 ON FREE INFORMATION CARD
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RADIO-ELECTRONICS

-t
[=]

SAVE 50%. Build your own speaker system. Write
McGEE RADIO ELECTRONIC, 1901 McGee
Street, Kansas City, MO 64108

8223 PROM programmer kit, simplify logic design
by burning your truth table quickly, verify mode
tests preprogammed chips, includes 5V regulator
on POB, user supplies 12 VDC, 300 mA, send
$17.50. JAMES UPCHURCH, Box 1102, Sebring,
FL 33870

EDUCATION & INSTRUCTION

TELEPHONE bugged? Don't be Watergated!
Countermeasures brochure $1.00. NEGEYE
LABORATORIES, Box 547-RE, Pennsboro, WV
26415

GRANTHAM's FCC License Study Guide—377
pages, 1465 questions with answers/discus-
sions—covering third, second, first radiotele-
phone examinations. $13.45 postpaid. GSE PUB-
LICATIONS, 2000 Stoner, Los Angeles, CA

F.C.C. EXAM MANUAL

PASS FCC EXAMS! Memorize, study—Tests-
Answers for FCC 15t ond 2nd ciass Rodio-
telephone licenses Newly revised multiple
choice questions ond dingroms cover all

oreas tested in FCCexoms, plus Self-Study
Ability Test. $9.95 postpaid. Money-
bock guerantee. A

P.O0 BOX 26348 €
SAN FRANCISCO, CAL. 94126

COMMAND PRODUCTIONS
RADIO ENGINEERING.DIV

FOR SALE

FREE catalog. IC's, Semi's. CORONET ELEC-
TRONICS, 649A Notre Dame W., Montreal, Que.,
Canada, H3C-1H8. US Inquiries.

CARBON film resistors — uW, 5% (1-4M7 ohms)
3.5¢ each. 50/value—$0.85. Postage, handling
$1.00. Other components. Free catalog, resistor
sample. COMPONENTS CENTER, Box 295R,
West Islip, NY 11795

NAME brand digital/analog test equipment. Dis-
count prices. Free catalog. SALEN ELECTRON-
ICS, P.O. Box 82, Skokie, IL 60076

MAKE professional-quality PC boards with silk-
screen techniques. Complete step by step infor-
mation, $4.95 Postpaid. TERRATRONIC RE-
SEARCH, Box 513N, Quincy, IL 62301

FREE catalog. Solar cells, NiCad's, kits, calcula-
tors, digital watch modules, uitrasonics, strobes,
LED’s, transistors, IC's, unique components.
CHANEY'’S, Box 27038, Denver, CO 80227

RECONDITIONED test equipment. $0.50 for ca-
talog. WALTER’S TEST EQUIPMENT, 2697 Nick-
el, San Pablo, CA 94806

90025

¥4 PRECISION
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Television Analyst Model 1077B

® Cuts troubleshooting time in hall ® Provides

signal substitution for the entire range of signals present
inany TV set, black-and-white or color ® Honzontal and
vertical drive for solid state and tube type circuits

» Audio output » Buiit-n scanner for tesi-pattern

shides (supplied) or any 3 x 4" postvie transparancy

® High-voltage indication ® 8 VHF channeis. . alf

UHF channels 14-83

Model 415
Solid State Sweep/Marker Generator

® Four instruments in one: sweep generator; marker
generator; marker adder; tias supply m Complete

accessory pack m All intercabling changes and generator
setections accomplished internally with master function switch
and front panel controls @ Concentrates all TV alignment tools

For N.Y. State call (516) 752-0050
Master Charge. BankAmericard & C.0.D.'s accepted

L (iceplzosiillf)sctﬁa and VTVM; into orf. easyrto-us;e ms(rurr;n( -

' FOR PRICING ANDTO [~ foaram |

 PLACE YOUR ORDER
CALL TOLL FREE (800) 645-95180utscen v suate

RADIO SUPPLY CO
855R Canklin St
Farmingdale. N'Y 11735

._YOUR ONE STOP DISCOUNT CENT_ER

BEST
BUYS

CRT Restorer/Analyzers

® Test and restore CRY's faster
with fewer callbacks ® Exclusive
multiplex technigue tests ail three
guns of color CRT simultaneously
under actual aperating conditions
even CRT's with common G1 and G2
» Uses the most powertul restoration
method known with minimal danger to
CRT-guarantee with confidence!
® All CRT's checked identically
including ail “inling”
and “one-gun’ types

Model 467

Model E 200D

Solid-State RF Signal Generators

® 100 kHz to 216 MHz in 5 bands ® Six individually |
shielded step attenuators plus variable fine output level

control with calibrated meter provide widest range of outputs |
with known signal levels » Double shielding eliminates

spufious radiation even at outputs of 1 4V ® Internal crystal
calibrator has accuracy of better than 0 1%

Model 1248

Digital IC Color
Generator/Analyst

» Generates 9 patterns and logic functions

® Locate dead IF stages » Check operation of mixer,

RF and local osciilators ® Check stages sequentially

® Locate color shifts and internal ghosts from RF. mixer,
IF or video stages. Plus all standard color generator uses
» Switchable horizontal and vertical sync output

® Sync level independent of video level control

® Crystal controlled RF and IF outputs

= S— TN

“* FREE

1977 eChONCS | 448 nage catalog of
aver 3000 items
ad —————— test equipment. C8

_r"j' to0ls. tubes
‘ ;! - { b#}' | components and a

T full line of electronic

ﬁr—:"’\ *} supplies

INC

CIRCLE 48 ON FREE INFORMATION CARD

www americanradiohistorv com

PICTURE TUBE MACHINE Y
We buy and sell NEW and USED CRT
rebuilding machinery. COMPLETE
TRAINING. Buy with CONFIDENCE from
the ORIGINAL MFGR.
For complete details send name. address,
Zip to
LAKESIDE INDUSTRIES
3520 W. Fullerton Ave.
Chicaga. lil. 60647
Phone: 312-342-3399

POWERFUL, adjustable, regulated, three output
power supply and 900 easily removable parts in
complete Cartrivision television recorder elec-
tronic assembly with documentation. Perfect for
Microprocessor, IC, transistor, television, CB
radio applications. $24.95 total. BankAmericard,
Master Charge. Free brochure. MADISON ELEC-
TRONICS, INCORPORATED, 369, D101, Madi-
son, AL 35758. Satisfaction guaranteed.

NEW! Electronics catalog. Rush $1.00. Refund-
able with first order. HOBBIE-TRONICS, 4950
Clearwood Way, Sacramento, CA 95841

TELEPHONE recording equipment and other
‘unusual’ electronic devices. Free information.
GARRISON, Box 128-B, Kew Gardens, NY,
11354

RADIO & TV tubes 36¢ each. One year guaran-
teed. Plus many unusual electronic bargains.
Free catalog. CORNELL, 4217-E University, San
Diego, Calif. 92105

& Send For B

&
CORNELL’S ber
New Color tobe

Catalog
IN LOTS OF 100
N DIEG

T
36
tudbe

ORDER FREE
IF NOT SHIPPED
IN 24 HOURS

17-DIGIT electronic timepiece. Simultaneous
date, time, alarm, and timer readout. WEST SIDE
EL;ECTRONICS, Box 636-R1, Chatsworth, CA
91311

FREQUENCY allocation chart 2 kHZ—200 GHZ.
Send $2.00. COLLINS CHART CO., Box 1067,
Coronado, CA 92118

RECORDS-TAPES! Discount to 73%; all labels;
no purchase obligations; newsletter; discount
dividend certificates; 100% guarantees. Free de-
tails. DISCOUNT MUSIC CLUB, 650 Main St.,
Dept. 3-1177, New Rochelle, NY 10801

™~ R AN
A\®: ELECTRONIC
~ONE ORGAN

Thathasa PIPE ORGAN SOUND

with DEVTRONIX easy to build assemblies.
Own the ultimate in organ design & sound
at '3 the cost of commercial organs.

Several models to choose from.
BROCHURE AND DEMO RECORD $1.00
Dept. B
& F;; 5872 Amapola Dr.
VA ORGANS, INC. SanJose, CA 95129



www.americanradiohistory.com

ANNOUNCING NEW LOW PRICES

AT RADIO SHACK, THE “PARTS PLACE”

Top quality devices, fully functional, carefully inspected. Guaranteed
to meet all specifications, both electrically and mechanically. All are
made by well known American manufacturers, and all have to pass

manufacturer’s quality control procedures. These are not re]ecn,‘nc t
fallouts, not seconds. in fact, there are none better on the markas !
Count on Radio Shack for the finest quality parts.

Di

First Quality Devices Made

Cat Las!
Type Ne Yea
7400 76 1801 $ 49
2761811 $ 49
276-1802 $ 59
78-1821 S 69
76180 $ a9
76-1815 $118
76-1809 $ 49
76-182 S B9
76 1824 S 6%
761804 S1 59
76-1805 5199
76-1816 $199
76-1825 $ 49
761803 s 79
761818 S 79
61806 $119
76-1813 S 79
76-1826 $1 59
61827 S 68
761808 5119
761819 S1i9
761817 $1 69
b-1828 $1 49
276 1829 $179
276-1834 $179
76-1831 $189
61820 S 89
618 $169
276181 $189

TTL

gital

' ICs

by

National Semiconductor and Motorola

NOW
ONLY
35¢

Microcomputer Chip

8080A Microprocessor. With a 16-bit address bus capable of
addressing up to 65k bytes of memory and up to 256 I/O ports.
"TRI-State'' data bus gives it DMA and multiprocessing capa-
bility. All buses TTL compatible. Up to 244 variable length
instructions, with 6 general purpose registers plus an accumu-
lator. 40-pin DIP. 100% Prime. 276-2510

RS2102 Static RAM. 1024-word by one bit random access read/write

memory. Under 750 nS access. Single +5V power supply.

276-2501

..17.95

2.49 each or 8/14.95

T

: Cat Last  MOW
9 a Digits  Size  Drve No Year  ONLY
‘ A4 05  Anod. 276-1201  $9.¢5  6.95
@4 05  Cath 2761202 §95 695
D] | -9
T item Cai No  Reg _ Now Only. Last  WOW
 Solar Cel 276115 159 Digts Size  Drwve Cat Mo ear ALY
s Silicon Sofar Cell  276-128 1.99 ®1 06 anod.  276-056 %33
Photacell 276-116 99¢ w1 06  Cath. 276-066 $3¢3
B FPT 100 276-130 79¢ @1 0% Anod  276-053 5243
9l Lg Red LED 276-0a1  2/69¢ 2/49¢ 103 Cath  276-062 $2 3
T Lg Cr LED 276-047  2/69¢ 2/49¢ g1 03 Anod  276-1210  4/$8.<7
& Med Red LED 276-026  2/69¢ 2/49¢ g1 03 Cath 276-1211  4/$8.57
E Med Cir LED 276040 2/69¢ 2/49¢
_® Sm Red LED 276-042  2/68¢ 2/49¢
-

Project Accessories

Sele_cteg_DiEes

1C Projects s
retardant copper-clad board
21/2x5x /16"

leads for easy soldering.
276-151. ... ... .. ..

ldeal for two-circuit projects. Fire-

is only

Really simplifies inte-
grated circuit projects by extending

.2.99

- : . T Last Now
and 4000 Series CMOS (Cs Ty Car No gt Only ff?‘
HOZET ) (5 s N400Y 2761101 2139¢ 7
il R s 1NAD3 276-1102  2/59¢ 2/48¢
8,2 X ks 1NDO4 276-1103  2/69¢ 2/59¢
76.231 129 89¢ IN4DDS 276-1104  2/79¢ 2/69¢
76231 3159 83¢ 1N4T35 276-561 2/89¢
76-2315 3229 1.49 1N4739 276562 2/89¢
76 $2 49 1.69 1N4742 276-563 2/89¢
74C 183 76-232 5249 1.69 INAT44 276-564 289¢
400 76-2401 S 69 a9¢ Trigger
o1 76-2411 S sg 4gc Diode 276-1050 _ $.49 39¢
13 AN Sl 2 5401 276-1141 2/69¢ 3
=01 e e Pras IN5402 276-1142  2/89¢ 2/19¢
1027 76242~ 5129 89¢ « IC Troubleshooling Test Clip. Testup to 1N5403 276-1143  2/99¢ 2/89¢ 2
204 76.5449 3 ag 69¢ 14 pins with probes or cips Reg 3 59 1N5404 276-1144 251 19 2/99¢ .
3 7624 s 99 69¢ 276-1950 Sale 2.99 PTC205 2761114 3/1.39¢ Y
45 76-2447 §2 69 1.69 « IC Troubieshooling Test Clip. Test up to . : /
4518 6-248 5248 1.49 16 pins with probes or clips Reg 4 99 SCR's and Triacs 4
276-1951 Sale 3 49 Last  Now
T - Experimenter Socket. 2x47 rows of 5 Device  Ratng  Cat No o ppyy
Ll near ICS connecied te points 276-172 9.95 LASCR 200v_1 6A 276-1095 5159 99¢
" R - ’ & Bus Strip. 2x40 connected tie points SCR  200v.6A 276-1067 $1 39 B¢
First Quality Devices by ¢ ] ©hps to sacket above 276173 1.99 SCR 400V 6A  276-1020 $149 98¢
National Semiconductor = i i Standard Edge-Card Board. 22-pin Toac  200V.6A  276-1001 5139 B9¢ 7y
J i 9 4 -
and Motorola 1295 mounting noles 276-152 2.99 Tnac_ 400V 6A  276-1000 §149 99¢ I
— — e — — i 2 . BR 50PIV.1 4A 2761151 79¢
ype No Year ONLY - unmng BR  100v.4A  276-1171 1.49 v
307AH 276017 5 69 age dyoitagelSource)EdgerC atd IBcard BR 200viA  276-1172 159
324N 2761711 $199 1.49 1368 mounting holes 276-153 2.9 BR 00V.4A  276-1173 189
339N 276-1712 $199 1.49 22-Pin Edye-Card Board Connector BR _ 50PIV6A  276-1180 1.99
386CN 2761731 $199 93¢ A4-terminals 276-1551 299 e m————
555CN 276-17¢ $1.49 79¢ 100-Pin Edge-Card Board Connector « %
gSGCN %’72-‘;58 $2 ;g : zg For standard S-100 hobby computer bus Dlg |ta| ca r =
EECN 76-1724 s2 0 276-1554 499 each or 519 95
1 199
WIN  deizan Ses s DIP Header. 16-010 spacng TnanEIOKmES Clock Module !
741CN 276-007 s 69 49¢ 276-1980 1.29 6-3 Volts 1.2 Amps. 1%ax1'5h6x1%" .
741H 276-010 S 69 49¢ Right Angle IC Sockel. Mount LED's 273-050 2.29 . q
3900N 2761713 $139 99¢ vernically 16-pin spacing 63 Volis. 3 Amps. 2%hex2x1 %" JL{St add switches and 'nsta|l! TYPQ ##1003,
3909N 2761705 $129 99¢ 276-1985 148 273-1510 3.0 | with MOS/LSI clock circuit chip, jreen
g, g% o . Metal Cabinet. 3':x26x3 12 volts 5 Amps. 42x2%2” Reg. 895 | fluorescent display with four 0.3" diit Has
75491 2761701 3119 99¢ ditim 259 273-1513 sue6.95 1 2 09 MHz crystal. blinking colon activit s indi-
75492 276-1702 $149 99¢ o Metal Cabinet x2%ax6 18 Volts (Center Terminal). 4 Amps. 10&al | cator  Six-pin edge-connector. For any
7805 276-1770 $159 1.29 270-252 3.49 for 5V (using CT). or 12V soid-state regu- 12VDC 277:1003 24.95
7812 2761771 $159 1.29 Metal Cabinet. §'ex2%x7' ators 4x2x2%4" Reg. 8 95 source. -1003 .. ....... 24.
7815 2761772 $'59 129 § 270-253 443 273-1514 Sale 6.95 -
Low-Profile DIP Sockets
Expe rimenter’s IC Socket 8-Pin. 276-1995. Reg. 2 for $.69 . 2/5%¢
PC B d W . T | e 14-Pin. 276-1999. Rep 2 tor $1.19 2/88¢
= 16-Pin. 276-1998. Reg. 2 for $1.19 2/89¢
oar F---—.‘- it ' rapplng oo 28-Pin. 276-1997. Reg. $1.19 Each 89¢
f ifi ¥ . — . . . ) 40-Pin. 276-1996. Reg $1.39 Each 99¢
Simplities TR For making superior, precision connections — without sol-

dering. Wraps, unwraps, and strips 30-gauge wire. Modified
wrap for extra security. No bits, sleeves or special skills

needed. Balanced. 42" iong. All-metal. 276-1570 ..
14-Pin Wire-Wrapping Sockets. 276-1993
16-Pin Wire-Wrapping Sockets. 276-1994 .
50’ Red Wire. #30 Gauge Kynar. 278-501
50' White Wire. #30 Gauge Kynar. 278-502 ..
50' Blue Wire. #30 Gauge Kynar. 278-503

.. 6.95
Pk. 2/1.29
Pk. 2/1.39
1.99
... 1.99

... 1.99

8-Rocker DIP Switch

Incorporates 8 on-off hid
switches. For easy ﬁ,‘—

S
change of preset logic
states. Fits any 16-DIP

socket. 275-1301 ... 1.99

il

WHY WAIT FOR MAIL DELIVERY?
IN STOCK NOW AT OUR STORE NEAR YOU!

Prices May Vary at Individual Stores and Dealers

WwWwWWw.americanradiohistorv.com

Radio fhaek

A TANDY COMPANY ¢ FORT WORTH, TEXAS 76102
OVER 6000 LOCATIONS IN NINE COUNTRIES

2261 YIAW3AON

Q
-
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ASCII & BAUDOT picture tapes. Hundreds avail-
able, various lengths, subjects. Chad, no lids. 73
wide max. Perfect for teletype model 33, 15, 28,
telex, etc. Catalog for 14¢ stamp. 8-level intro-
pak (8 pix), $10.00. 5-level intro-pack (10 pix),
$6.00. TELEPRINTER ART, LTD., 601 S. Dodson,
Urbana, IL 61801

UNSCRAMBLERS—Several models that fit any
scanner. Free catalog. CAPRI ELECTRONICS,
8753R Windom, St. Louis, MO 63114

EC-107 CURVE TRACER
NSTILL BY FAR THE LOWEST COST FULL FUNCTION
URVE TRACER ON THE MARKET. ATTACHES T0
YOUR SCOPE IN SECONDS. USED BY EDUCATORS,
PROFESSIONALS AND NOBBYISTS ALL OVER TNE
'WORLD. 30 DAY MONEYBACK GUARANTEE.

STILLONLY
$3

v

PO BOX 1972, BOULDER, COLO. 80304

HARDCOPY attachments to convert Smith-Cor-
ona, IBM Selectric, and IBM executive typewrit-
ers into microcomputer printers. Free brochure.
TIM STOUT MICROCOMPUTER PRODUCTS,
Box 1573, Fremont, CA 94538

HEAR whispers 250 yards away! Amazing new
project. UNIQUE, Box 534-R, Nitro, WV 25143

ELECTRONIC components, communication and
test equipment. Stamp for catalog. E. FRENCH,
Box 249, Aurora, IL 60507

PRINTED circuit supplies. A process that always
works. Send stamp. CIRCOLEX, Box 198, Marcy,
NY 13403

SERVICEMEN —Cieaners, lubricants, adhesives
for all electronic repairs. Write for free catalog.
PROJECTOR-RECORDER BELT CORP., Box
176, Whitewater, W1 53190 414-473-2151

AMAZING ELECTRONIC PROJECTS and PRODUCTS:

Lasers Super Powered, Burning, Cutting, Rifle, Pis-
tol. Pocket. See in Dark—Shotgun Directional
Mike — Unscramblers —Giant Tesla— Stunwand —
TV Disrupter-—Energy Producing, Surveillance, De-
tection, Electrifying, Ultrasonic, CB, Auto and
Mech. Devices, Hundreds More—All New Plus
INFO UNLTD PARTS SERVICE. Catalog $1. Informa-
tion Unlimited, Box 626, Lord leffery Court, Am.
herst, N.H. 03031,

other components at factory prices.

Digital Thermometer $65.00
Batt. oper. general purpose or medical
32°-230°F. Disposable probe cover = .2°
accuracy. Comp. assy. w/compact case.

Not a Cheap Clock Kit $17.45
Includes everything except case. 2-PC
boards. 6-.50" LED Displays. 5314 clock
chip, transformer, all components and
full instructions. Same clock kit with .80"
displays. $2

Stopwatch Kit
Full six digit battery
3.2768 MHz crystal

Times standard, spl
chip, all componen
instructions. White
case

New Cosmac S

= with HEX keypad inp
Digital Temperature Meter Kit [ for graphics. Just tur
Indoor and outdoor. Automatically
switches back and forth. Beautiful 50"
LED readouts. Nothing like it available.
Needs no additional parts for complete,
full operation. Will measure —100° to
+200°F, air or liquid. Very accurate.
Complete instructions. $39.95

Clock Calendar Kit $29.95
CT7015 direct drive chip displays date
and time on .6" LEDS with AM-PM indi-
cator. Alarm/doze feature inciudes buz-
zer. Complete with all parts, power suppiy
and instructions, less case.

1977 IC Update Master

monitor on ROM. P
of all four CPU mode!
current CPU mode a
Single step operation
Built in power supply

assembly manual wi
parts. Complete Kit

front panel.
Fully wired and teste:

software exchange cl

Same day shipment. First line parts only. Factory
tested. Guaranteed money back. Quality IC's and

59 minutes, 59 seconds, 99 1/100 sec.

RCA CMOS expandable microcomputer

loading your program using the resident

audio amplifier and speaker. Very detailed
Custom Hardwood Cabinet with drilled

Also announcing the formation of an 1802

Cosmac “ELF” Kit

P.0. Box 4430E Santa Clara, CA 95054
(408) 988-1640

INTEGRATED CIRCUITS 2 7acs 0
TNl B
ZALSTAN L3 4015 B4 24Ca8 295
742N 7 7aSTIN (43808 150
Ta0aN 19 73LS00N 381 ve0 s 3 JEN % ELECTRONICS
2088 23 7acsawm M3 180 Chag1? 108 races 1 mwsase 210
i s A A Sacoepingncsl, Nofuieal Ww
. 00
74200 Tal51120 M723H N E ] S 5 Resistons SPECIAL PRODYCTS
742N 1 73051130 73N 100 4020 45107 85 « wan 5% MM5865 Stopwatch Timer 9 00
430N Pt MIEn % oozt 7aCise 300 CT7002 628 Oper type 03 1000 per type 912 pp poars H
740N TSN 38 41K 75 [<Dinet, ricico  ifss (G170 8% ZBvertyoe 025 350 pece pack . sincnes Mom Pushbuto
7445N MISIEN T3 LM7aTN 67 Soas [ 3k A T 3 Sperupe 875 ncoder HODIGS S
G s A R
74508 TSIEN 100 LMI30A 110 Ghicss ') T s . pe Mtiz
474N HISIEIN 1 M1305 2 dCaTs Daeen 372 33 Kay ASCI Keyooara kot 55 00 Iyp 125°LED display 1050
74758 SN 1 M1307 2 4028 74925 10 e Fully assemblad 65 00 Enclosure 14
74850 LS 10N 1310 75 ey 2 R 50 otorols M8800 ki 1 CLDCKIWODULES
3 i 275 coag 22 740827 IC SOCKETS Complets aarm clocks reary t
749N 2 TALS22IN 195 (M1458 39 Cpeads Al pants including hex keyboard ook up with franstormer and
74908 3 74152 3 LMI800 B INTERFACE Soider Tin Low Frofile  mnys power supply CELS nh trenstormes[u
fot ot i3 T e vip SO0 111 g PINCIUP PIN TUP s e e i 1o swtches Very compact wit
fisen 2 e Migg 300 Eans i B ko s
436 Mz! 11 175 Chad f Rec 1018
741008 Chsos, M2502 150 Eoibes 16 6B %k Olunge Yelow 1018
107N 9 (AT M3500N 3% Chaods 35 O1od : 5% Jumbo Red )
741218 a3 LM3305 175 s 3 erio 3 12‘1 }5 : Green. Orange. Yahow Jumbo 25 102P2 Transtormer 2,25
741200 £A3089 LM3909K Coagar 122 8113 3 reRoPanerason | Cihne LED Mounting Clips 6125 Special ttantlormer and
12y CAI090A oy w060 154 BTZ0 330 MICROPROCESSOR  isoealyreq amber gueen yelow ciar) icherwenl
Al f G el cm B8R DD IR BRMINLUR awnl U g o
S e Chaoes 10 Grop oty B iz 3 7 097153 Mh Huor. display 2150
THEN " [hdosn NESBoA (i 818 275 a8 (s Ame 3575 iz OISPLAY LEDS
23961, vt 3680 o) i 18 o 350 o 768 M Mk
741628 NESETY ¢ A
T o 28 falos CBidrs 75 Mas MemoRY hAw £251 R
a17aN M3 i3 78LO8 Coore 175 21001 as0 8255 e .
74175M [Masoks 13 7900 oot 172 Jipy g0 COPleOZD 1935 ]
TN 115 CMROKE 13 Thuns Ciote 40 im g COPISOD 2
41328 320612 75108 i %2 S0 wmtmes 2 nsts
741998 (M320K 15 130 75491CK Coettg 130 2122 1090 avsim 250 TRANSFORMERS
2N 1 MO%0T5 1 54920) Coiide 5a9 21188 BS00 3341 695 .
TN V8 luprs gy Tsvcn ® Cowsor 100 2038 875 enam a5 BEICTEG ™ 750
e [Mazor-12 AtoD CONVERTER  CD93 420 e, gy L0 395 12v'250 ma wall plug 9 ND359
KET3L] el e700a] I O30 130 wmsz0 595 Nadeo), 23 vCrasOmawaipug 350 fagses
71500 1T M 15 SN 20 Coadio 272 MM DS nsing j7s)y SvjcTyo0imy 5 B
TLSIoN MAOK- L0130 175 GDISIE 118 onyyypy 5oy NAZSIZY 372 coMPuTER BOARD KiTs NDED
74US02N LM340K'8 4518 11 828131
74 MK $400CI Vo F 740 4320 11 200A 19 2708 8K ?:F:AQEDNQ K
3 it
505 LM340K. |5 ctmos 4527 160 S04 220 Dwgs 290,10 SRACKIK
74(CS0BN LM340K 24 034001 Fan 0 CD4sz8 CLOCKS 8223 200 o o
TaLSION [M4QT 5 4000 8 CD45S3 575 MMI9 300 2776 5 g
741N [M3407.8 04001 2 CDA566 225 MMS3I1 360 Keyer 8043 1850 acdonierace ooad ki
TSN 100 (M3OT12 130 CDi002 2 CDASE3 150 MMSIIZ 480 tomniele win soec ok i oo 0 PR TILAT1 Hex )
nEn % e cont 110 S35 115 WMSI3 360  and socke " TV GAME Chips
AL LM340T-18 2 401! MMS314 3 Salar Cells ¥ 10 57 101 G s
T4LSZEN o LM3OT-2a 1 Go4008 ] : :3092 3 8 MMﬁ‘S g ic "!ﬂ Clips :lﬂlullmniﬂ Logc Analyzer Kit ) sza ﬂ:( ‘;"5#\&’:' e
TALSIN M3GH 150 CDnoS 4744 33 MMEIE S 1an T e Al 160 B0 Moduintor
2SUN M LMIT0 €0a010 43 TACID 28 MMSIIB B9 AesorBiacx 59 S0 Mod 10 bapancer G AY3500

Home Alarm Kit $18.75

Designed for use with electronic siren
module. AC power, battery backup. entry/
exit delay Instant alarm for night use
NO/NC circuits, Test and arm indicators.
2 amp switching capability. All parts with
complete instructions minus power sup-
ply Electronic siren module kit $2.75

60 Hz Crystal Time Base

Kit $4.75 Converts digital clocks
from AC line frequency to crystal time
base. Qutstanding accuracy. Kit includes:
PC board. MM5369, crystal. resistors.
capacitors and trimmer

$26.95
operated. 2--5 volts
accuracy. Times to

lit and Taylor. 7205
ts minus case. Full
or black plexiglass

$5.00

uper “ELF”

ut and video output
n power on and start

ushbutton selection
s. LED indicators of
nd four CPU states.
for program debug
, 256 Bytes of RAM,

2.5 MHz Frequency Counter Kit
As low as 10 Hz .6-.50" digits expandable
w/PC board. parts & full instruc. $40.00
Fully wired and tested $60.00
Power supply kit (incl. PC board) $8.50

th PC board and ali
$106.95

30 MHz Frequency Counter Kit
Same basic CMOS counter as above plus
level controls and dual FET inputs. Pre-
scalable to 200 MHz with PC board and
full instructions $55.00
Futly wired and tested. $75.00
Power supply kit (incl. PC board) $8.50

15.00
d in cabinet 139.95

ub; write for details.

$89.50

Manual complete integrated circuit J| Original “ELF" plus PC board with moni- .
8 data selector from all manufacturers tor on PROM. Complete kit of parts in- [ Auto Clock Kit $15.95
Z 1,234 page master reference guide to cluding audio amplifier and speaker, DC clock with 4-.50° displays. Uses
o the latest IC's including microprocessors power supply and very detailed assembly National MA-1012 module with alarm
o and consumer circuits. 17,000 cross manual. Board oniy with parts list and option. Includes light dimmer, crystal
= references for easier sourcing of hard to schematic. $ 14.95 timebase PC boards. Fully regulated,
Q get parts. Special pricing: $24.95, with Custom hardwood cabinet with driled complete instructions. Add $3 95 for a
EJJ free update service thru 1977. Domestic front panel. 15.00 beautiful dark gray case ready 1o install.
Ww postage $2.00. Foreign $6.00. Fully wired and tested in cabinet 119.50 This is the best value available anywhere!
]
3 : . T =

o TERMS: $5.00 min. order U.S. Funds. Calif residents add 6% tax. FREE: Send for your copy of odr 1977
[a) BankAmericard and Master Charge accepted. QUEST CATALOG. Include 13¢ stam,
é Shipping charges will be added. - Inclu 3¢ stamp.
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MANUALS for Govt. surplus radios, test sets,
scopes. List 50¢ (coin). BOOKS, 7218 Roanne
Drive, Washington, D.C. 20021

COMPUTER Hobbyists —Classified advertising
newsletter. Ads, new products, etc. Every 3 wks.,
since Jan. 76. $3.75/year. Free sample. ON LINE,
24695 Santa Cruz Hwy., Los Gatos, CA 95030

TUBES. National brands. First quality merchan-
dise. 75% discount. NATIONAL AUDIO, 2500
Channing Road, Cleveland, OH 44118

TUBES antique, obsolete, new up to 55% off list,
used from 29¢ with no minimum order. Send 25¢
for list of over 1,000 types. CONNOLLY, Box
1333R, Sun Valley, CA 91352

TUBES, receiving and industrial, semiconduc-
tors, factory boxed, low prices, free price list.
TRANSLETERONIC INC., 1365 — 39th Street,
Brooklyn, NY 11218 212-633-2800

HEATHKIT computers discussed monthly.
$6.40/year. Free sample. BUSS NEWSLETTER,
267 Willow, New Haven, CT 06511

BACK issue magazines. 1890 to 1976. Free list.
Send stamped envelope to EVERYBODY’S
BOOKSHOP, Dept. RE, 317 West 6th, Los An-
geles, CA 90014

ELECTROLYTIC capacitors top quality, reason-
able price, prompt delivery. Free brochure.
ECOM PARTS DIV, 1007 E. Dominguez St., #F,
Carson, CA 90746

CA. 92677

THE DC 12 CLOCK MODULE ADDS A DIGITAL TIME DISPLAY TO YOUR
TV SCREEN WAk AS FEATURED IN JULY RADIO ELECTRONICS
PROGRAMMING OPTIONS INCLUDE ® HORIZONTAL & VERTICAI
LOCATIONS OF THE DISPLAY & DISPLAY FREQUENCY (1 TO 10 MIN
DISPLAY FORMAT (¥2 OR 24 HOURS) ® SECONDS DISPLAY OR SUP
PRESSION ® DURATION OF DISPLAY ® AUXILIARY INPUT FOR TEMP
ERATURE STOPWATCH. ETC $36 95 PLUS §2 00

COMPLETE KIT WITH INSTRUCTIONS - SHIPPING

INCI UDING CIRCUIT BOARD TRANSFORMER AND 50 COMPONENTS

FOR INFORMATION ON OTHER CLOCKS AND GAMES WRITE 10 ‘

INTERFAB, 27963 CABOT RD

LAGUNA NIGUEL,

Burglar.Smoke
Fire Alarm Catalog

* Billions of dollors last onnuolly due
to lack of protective warning olorms.

FREE CATALOG Shows you how to

protect your home, business

aond person. Wholesale
prices. Do-it-yourself. Free
engineering service.

Burdex Security Co. ¥

Box 82802 RE-117 Lincoln, Ne. 6850

WANTED

SEEKING Japanese transistors for CB repair?
Request complete list. Compare 1 to 9 prices:
28C710 .59, 2SC517 3.95, 2SC799 3.60,
2SC1306 4.40, 25C1678 2.25, TA7205P 3.90, BA
521 3.70, BA511 3.40. FUJI-SVEA ENTERPRISE,
Dept. RE, P.O. Box 40325, Cincinnati, OH 45240
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Our third big year serving the Scientist, Engineer, OEM Manufacturer and Hobbyist !

Q

Great for experimenters! Brand-
new Xenon strobe tube & match-
ing trigger transformer. Operates
on 4 KVDC. Unbeatable price!!!

$175

MOoNU-CLOCK

& &

High quality printed circuit board project. Yo
parts included.

Thousands sold nationally. Unmique d2sign
utilizes 6 digit LED readouts (Man7, DL 77,
etc. and popular MM5314 clock chip. “he
Modu-Clock is the ulumate in 6 digit clack
proiect for those of you who are tirec of
‘Cetrate” or ""Cheap” clock kits. All PC
boards measure 1.5 x 4" and mount bet ind
each other and all connections are brodght
rigrt to the board's edge. The modu-C ock
corsists of the highest quality drilled, etched
anc plated glass-epoxy PC boards, and ca1 be
corstructed for either AC or DC operason.
Complete parts list, instructions and sche nat-
ic ere included with each board set.

$4.95
$5.05

AC VERSION (3 board set)
DC VERSION (4 board set}

OPTO-1/OLATOR

Brand new motor
ola 4N27 type, w/
complete specs &
data sheet.

$1.00

VORX.
*1.50

Solid state voice operated switch.
Literally hundreds of uses. Compl
ete w/ all parts & assembled. SCR
output. Schematic included. 1 x 3"

JNAP JWITCH &/
»
Miniature SPDT switch. .
Fated 5A, 125-250VAC.
New by Cherry (no. £23)

Great for burglar alarms
cr {imiting switch, etc.

65¢
.IUF/6000V CAP

1 uf, 6000VDC capacitor.
3rand new by Sprague.

deal for experimentation
with high voltage lasers, etc.

| Axiat leads.
70¢

quality

RIBBON CABLE

( /TROBE TUBE & KFORMER || PECADE COUNTER

Decade counter module

PC board. (No parts in
cluded). Utilizes 7447
decoder/driver & 7490
decade counter TTL.
Direct drives comm. an
ode LED readouts

m

TRANSFORMER

Just arrived miniature
transformers
clocks,
Outputs can be varied. 8
V @ 500ma or 12V @
190 ma. Comes w/ specs.

IOV PANEL LAMP

110V AC panel lamp assembly. Neon
lamp inside w/ white plastic outer
lens assembly.
panel mounting clip and dropping

BURGLAR nmnm JWITCH

-—'%ﬁ i ﬂ

\o—=a/
A handy item. Mgunt concealed in door or
window . When switch is pulled away from
magnet, contacts open & alarm is set off.
Design your own burglar alarm & save $$S.
U/L approved. Includes switch & magnet.

$1.95

70¢

10 for $6.00

PATA BOOK

-The newest edition of the TTL data boaok for design enqgineers.

Detailed specifications on over 900 TTL devices. Both standard
TTL & high technology Schottky clamped TTL. Pin assignment
drawings of all TTL types. The most complete book on TTL
ever written. By the same company that invented the IC 1!

PC TRANSORMER

Hi-quality transfor
mer for almost any
project. Input 117
VAC, outputs: 5.5
V @ 200ma, 105V
@ 250ma, or 12V
@ 300ma. Compl
ete w/ specs.

Great
counters,

for
etc.

$150
mms314 CLOCK CHIP

The most popular clock chip on the
market! 12/24 hr, 50/60hz, 24 pin

Comes with steel

$4.95

resistor.

HEAT FHRINK TUBE

Much easier to use than

electrical tape. Slip over

solder joints & heat. Un-

ique tubing shrinks and

forms around to form a

tight seal. 126" peices 51 45
of assorted diameters. d

JUMBO LE.D.

Jumbo red LED for ex
perimenters, panel indica-
tors, etc. A very popular
item. Factory prime, new.

5for 1.00

IOOK TRIMMER

Very high quality PC
mount PC trimpot. /2"
diameter,

TOGGLE JWITCH d

Heavy duty, high qua-

lity SPST toggle for al- ,
most any application. \
Rated 15A @ 125VDc

Miniature 1-3pf trim
cap. Great for crystal

circuits, hand probes,
etc. Measures 3/16" in

diameter.
95¢

10A LINE Com
75%¢ =

Highest quality 10Amp ¢ ower cord
from Belden. U/L appro-ed. +con
nectors Approximately 5 feet in
length.

-

==

470 Ohm, Vertical.
1K ohm, vertical

10K POT
65%

2.5K ohm, vertical
5K ohm, vertical
10K ohm, vertical .

%" high.

Screwdriver slotted
New by IRC.

50¢
PHOTOFLASH CAP

Brand new Rubycon 360Uf
at B00VDC. Use with our
flash tube & trigger trans
former to make a high-
strobe fight.

minl SWITCH

22K ohm, horizontal .
50K ohm, vertical . .
470K ohm, horizontal . . .

JLIDE SWITCH

By Switchcraft. Stand
ard DPDT slide switch.
Brand new, long shaft
for deep panel mount
ing. 3A, 125vDC

Brand new by Aflen Bradley
high quality miniature 1/8 shaft
10K pot, Screwdriver slstted shaft

IOOK POT

New by Allen BRadley
100K miniature pot with
switch. 1/B” shaft, %
mounting threads.

25¢ 65¢

FAN MOTOR

MICRO JWITCH

Miniature SPDT momentary con
tact pushbutton switch. Rated 5
amps @ 125 VAC. Brand new.

Universal instrument enciosure w~ah
variety of applications. Unique i~ ®re
iglass rack assembly will hold up t &
4" PC cards. Great for packing & | 't
ponents Into a very small space. £d
fessional touch to any project. Maz=2
thick anodized aluminum. So toigh rou ca
can run over it without damagi-e
in two popular sizes:

SMALL: 4%L x 3%D x 1%H.
LARGE: 6L x 4%D x 2H.

"Both sizes come w/ a reversibk
Red and smoke grey.

NIGITAL REAPCQHITS

SPECTROL high quality ribbon cab & W Brand new by C&K, very high qua-
lity switch. SPDT toggle, rated 5A

@125VAC. On—0ff—-On.

$110

12 Conductor . .
10 feet for. . .

24 conductor. . .
10 feet for

5 CONPUCTOR SHIELDED

I3 PAIR TWISTED

13 pair twisted cable, 22 ga.
Color coded. Many applicat-
ions and uses.
26 guage sheilded, jacketed cabie. Made by

a very well known manufacturer. Dozens of

possible uses.
15 ¢ Jer foot

\.

95¢
$750

per foot

10 feet for

|
High quality, brand new 1an_“jL U I ’ 3

motor. 115VAC. Dozens of |\||

possible uses h[
g

$205 (=l

mop POT Fm

High quality dual concentnic pot, 1/8 and %"
shafts. Brand new by Allen Bradley. Mease res
5/B" square. 2 versions available: (1) font
pot 20K linear, rear pot 100K reverse log.
(2) Front pot 25K linear, rear pot 50K log

(Please specify).
$1.75

orange and yellow rsEicy
by Monsanto. Factory prime
Please specify which color ,cu
sire. Great for car clocks, 2¢
simply for a "different touck’ C

-ﬁ
FEMALE PLUG/CHISLE

wide
plex-
B x
com-
a pro-
wom 1/8

Now

5195
5395

SMALL. Only
LARGE, Only

filter.

mq
or all
ia,)

POT HEX NUT/

Standard size pot hex
standard bushings. { 3.3

25 ior 1,00
07—

HEP ROI7O CIIDE

The famous HEP 177 qen ral pur
pose diode. A universs| €3 acement
power diode. For TV's 2, man-
ufacturing & experire Brand
new by Motorola. Mcwv lowest

price ever !!! 20
REED RELAY

High quality 6V E
1

o b
$450

) A
SyE
.

shaft.

SPDT reed reiay.
Ultra-sensitive
switch. Use in a
variety of appli
cations.

10K POT

Clarostat, Brand ne=y 14"
Top quality, brand 1w

90¢

100 POT
a0¢

Miniature 100 ohrr g3
1/8" screwdriver
shaft, Mounts in 1%

wm. Anode.

$138

35¢

IEC power zens
connector, - ©
2"x 2" x 5

tor cord. 3
ength cord.

/

JL B Saunders (Coy,

3050 VALMONT ROAD
BOULDER, COLORADO 8030l
Ph: (303) 442-12I2

Terms:

® Al prices subject to change w.
@ All merchandise subject to pri=
® Minimum order $5.00.

@ Please add $1.00 postage and '
@ Colorado residents add 3% % =
® No COD’s, please.

® Foreign Orders send U.S. Fun:

CIRCLE 19 ON FREE INFORMATION CARD
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Money back guarantee. NO COD'S. Texas resi-
dents add 5% sales tax. Add 5% of order for
postage and handling. Orders under $15.00 add 75
cents. Foreign orders add 10% for postage.

For your convenience, call your BankAmericard or
Master Charge orders in on our Toll Free Watts
Line: 1-800-527-2304. Texas residents call collect:
1-214-271-8423.

P.O. Box 38323R Dallas, Texas 75238

vy e

vl
EED BIEUIJ?IEIEQ

ITT 501 Quad Seg. Dr.

master charge

THE INTERBANK CARD

BANKAMERICARD

vt v |

PLASMA DISPLAY
KIT

05
HOU N\U

Kit includes:
*12 digit display with .4” characters
*Power transformer
*Drilled PC Board
*Thirty minute assembly

ONLY

ITT502 Hex Digit Dr. .49
ITT503 Quad Seg. Dr. .49
ITT506 Hex Digit Dr. .49
ITT508 8 Digit Dr. .49
1TT509 8 Seg. Dr. .49
ITT511 Quad Seg. Dr. .55
ITT514 8 Digit Dr. .59

We have 100’s of thousands of the above
listed parts. These parts 100% prime.

NI-CAD BATTERIES

Bt
TT |_smza€\£N (1 NOT
9002/7400 '\ ;nDER 10/1.00

9003/7410 So\D‘ 10/1.00
9004/7420 10/1.00
9006/7 460 6/1.00
9007/7430 10/1.00
9009/7440 10/1.00
9016/7404 8/1.00
9024/74109 3/1.00
9300/74195 2/1.00

Line cord NOT included.

$3.95

These are brand new nickel cadium bat-
teries. They are banded together in packs

$4.50 pk.

of “4AA”. ONLY

9000 Series parts prime from
ITT. Pin for pin compatible
with 7400 numbers shown.

MK 5005

4-digit counter/latch
decoder; 7 segment out-

LT701E CLOCK KIT

put only. 24 pin dip KIT INCLUDES:
with specs. $8.00 Each *POWER TRANSFORMER
sPUNCHED CASE
SPECIAL DEVICES
UNSCRAMBLERKIT *SWITCHES
) b L (o) (o} K *12 HOUR OPERATION
\it ,
*Full instructions included o @o” caf‘“e‘ 82523 $2.19 Kit Only $14.95
X ) 5 a .
*Drilled fiberglass P.C. Board w\\“ 3 o Onl 2513 $10.00 Complete except for line cord.
*One hour assembly ‘(ace nly T101A 75
*Easy to install e $1 9 95 1103A $1.10 VARIABLE POWER SUPPLY KIT NO. 1
*Punched case . 8713 $1.25 *Continuously variable from 5V to 20V
This unit can unscramble any scrambled 87978 $1.25 *Excellent regulation up to ¥4 Amp *Case Included
frequency such as the new Motorola scramble | eKit includes all components 04400 Mfd of filtering
*Dri I 5 . [
and 50 on. CMOS m Dnllled fxbergla. P.C. Board ‘ O|?1e hour assernbly
This model will power a 5 watt transistorized CB Radio.
m CD4000 .19 ONLY $10.95
SOCKETS | TTL S
NOW IN STOCK! % coatuz 19 VARIABLE POWER SUPPLY KIT NO. 2
s . D4006 1.
*14 pin low profile .22 &\ CD4007 19 w‘ Same as above but with a 1 Amp output, also with case.
¢16 pin low profile .25 CD4009 .47
. A el 7400 13 7483 67 cpaoio .47 Only $13.95
18 pin low profile 30| 7401 13 7a86 28 | cpaoi1 19 LINEARS
*28 pin low profile 69 | 7402 .13 7489 125 | cCD4012 .19 %
R ; 7403 13 7490 65| cCD4013 32 - 60H C RYSTAI-
40 pin low profile B89 | 7a0a 15 7491 61 ] cpao1a 78 - Lm301 T 30 Zz
7405 .13 7492 43 CD4015 .7 i LM307 .30
7406 16 7493 43| CD4016 32 LM308 95 T I M E BAS E
7494 67 § CD4017 95 332835 1'33 LM309K  1.49 0 —
7408 19 7495 67| CDOIS 95 < ioch ap LM311 85 This kit enables a MOS clock circuit
Jsw 2 TaLsias 100 ;:?g ::g ;:?go '% gg:g;g :37 coagg; :;g tmg;g };g to operate from a DC power source.
s Wi % | 7411 18 74107 28 poioh Pu S doeaiis LM380 75 | Idealfor car, camper, van, boat, etc.
74 eI (8 7413 37 74121 .29 E X LM3900 40 .
Jasos 3 a7 7420 13 74123 48 | CD4023 .19 ggﬁg;’f 'Zg LM710 25 60Hz ouput with an accuracy of
asn R Jasiee  as 7421 13 74125 .37 ) CDA024 75 oho0g 23 LM711 25 005% (typ). Low power con-
741811 21 Jalsie:  8s 7423 .25 74141 75 EDJ025 19 CD4507 1.00 LM723 69 ti 25 A S Il si
el mhm om | 7ae g rae | CDin @ comsoszsg | w5 | sumption 25 mA (typ). Small size
740815 2% 7aLs168 85 7426 24 74151 61 €D4028 .89 CD4510 1.10 LM748 .25 will fit most any enclosure. Single
741520 24 74LS168 65 7427 19 74153 81 CD4029 99 ©D4512 1.10 NES53 1.95 . divid hi
sy Tasiio 169 7437 23 74154 98 CD4030 .35 eoushE Ok NESS5 0 MOS IC oscillator/divider chip 5-15
741826 32 7418174 100 7438 23 74157 63 C€D4035 .99 CDas18 1.10 NE556 .95 volts DC operation.
ase % YaSieo o | 7440 13 74181 g6 | CDA0401.00  yosof .o NES565 95
rasse  : Tatsior o 7442 47 74163 85| cpaoa1 ee  paatd T OO | NES67  1.25 NLY $5 95 eaCh
yessa s e % 7443 59 74164 85 CDA40421.05  J 0007 g 1458 55 o
741540 26 74LS194 95 7444 59 74174 91 CD4043 .60 74C04 32 75491 29
Jass % jitSiee B | 7447 €8 74175 85| CD4044 60 <0, g 75492 35
7aLs54 26 7405197 85 7448 .71 74180 67 CD4046 1.50 3043 .75 $1 O OO \,\O O\
s ot 7450 13 74181 1.89 8038 3.95 1 OV
[73] 74Us74 35 7aLs257 71 7451 13 74191 .98 BEST SELLER!
O 741576 43 7418258 71 7453 .13 74193 81 .
= pale B A % | 7454 13 74194 81 ORDER BY PHONE. — ‘
o f am, = aike B | 70 33 Jaee e [Charge your oraer to BankAmericard or Come by and visit our retail
0 1 - 1 .
= snz 3 e o TR raHon] 25 PRSvE Master Charge store in Garland. Located at
g jasis o Jasxe = | 7478 20 7amer 25 USE OUR TOLL FREE WATTS 3017 Lincoln Court.
- paLsize | Bl el E 7475 47  74H73 25
w ;:'ﬁ:u: = Aisme o | 7476 31 9316 85 1-800 Store Hours:
74LS136 7415393 14 7480 31 9601 3/1.00 Ee
2§ mam o2 s 20| Jiga 57 sloa 35 5 2 7 - 2 30 gl B e
-10-3p.m.
< a p
c o
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SD SALES COMPANY

P.O. BOX 28810-0

DALLAS, TEXAS 75228

Memory Capacity

Memory Addressing
Memory Write Protection

8K, 16K, 24K, 32K USING MOSTEK MK4115

NOW-THE ULTIMATE RAM BOARD

32K FOR $427.

BUY AN S100 COMPATIBLE 8K RAM BOARD AND UPGRADE
THE SAME BOARD TO A MAXIMUM OF 32K* iN STEPS OF
8K AT YOUR OPTION BY MERELY PURCHASING MORE
RAM CHIPS FROM S.D. SALES! AT A GUARANTEED PRICE—
LOOK AT THE FEATURES WE HAVE BUILT INTO THE

Interface Capability

CONTROL, DATA AND ADDRESS INPUTS
UTILIZE LOW POWER SCHOTTKY DEVICES.

Power Requirements

WITH 8K BOUNDARIES & PROTECTION.
Utilizes DIP switches.
PC board comes with sockets for 32K operation
THE ABOVE NOW AVAILABLE

*AVAILABLE THE 1st QUARTER OF 1978:*
16K, 32K, 48K, 64K USING MOSTEK 4116
WITH 16K BOUNDARIES & PROTECTION.

BOARD.

PRICES START AT $139.00 FOR 8K RAM KIT.

ADD $96.00 FOR EACH ADDITIONAL 8K RAM DESIRED

Board fully assembled and tested for$50.00 extra.

8K FOR $139.

+8VDC 400 MA DC
+18VvDC  400MA DC
—18vDC 30MA DC
on board regulation is provitled
ON BOARD (INVISIBLE) REFRESH IS PRO-
VIDED WITH NO WAIT STATES DR CYCLE
STEALING REQUIRED.
MEMORY ACCESS TIME 1S £751s.
Memory Cycle Time is 50015

NEW pRICE}

5VDC power supply, always stops on an M1 state, true

Z-80 CPU BOARD KIT Complete Kit

CHECK THE ADVANCED FEATURES OF OUR Z—80 CPU BOARD:
Expanded set of 158 instructions, B0OBOA software capability, operation from a single

Plus feature), dynamic refresh and NMI available, either 2MHZ or 4MHZ operation,

quality double sided plated through PC board, standard kit shipped with Z-80 technical

manual and all parts plus sockets provided for all IC's. Z-80 Chip & Manua! Sep. — 39.95
*Add $10.00 extra for Z—80A chip which allows 4MHZ operation.

ALL OF ABOVE ARE S100, IMSAI & ALTAIR
We can supply modifications needed for many other systems!

$139.
E!

sync generated on card (a real

4K LOW POWER FAM

Fully Buffered — on board regulated — recuc:d power
consumtion utilizing low power 211021 50tns RAMS —
Sockets provided for all IC’s. Quality plated rough PC
board. *Add $10.00 for 250ns RAV n1oeration.

The Whole Works - $79.95
‘A’ COMPATIBLE. NEVPRICE!

WATTS LINE:

DEALER INQUIRIES INVITED!

SIX DIGIT ALARM MUSICAL HORN | JUMBO LED CLOCK KIT
CLOCK KIT ONE TUNE SUPPLIED WITH EACH KIT. ADDL | FEATURES:
e " TIONAL TUNES — $6.95 EACH. SPECIAL TUNES i
£5550 mimer clonk mi 2o e 2 ¢ e Mnver, | AVAILABLE — YOU SUPPLY THE SHEET MUSIC B AT 250 " Super Cloak Chip ALUE!
SCR digit drivers. G(eaﬂy simp!ified construction. SVE\NS}\J;’Sl}\l{JNEPer\?o?NRﬁvN/m_EA%LEP-ROM TO YOu. C. On board precision crystal time base. oot pVv
More reliable and easier to build. Kit cincludes all ~ DIXIE — EYES OF TEXAS — ON WISCONSIN — YANKEE D. 12 or 24 hour Real Time Format.
necessary parts (except case). P.C. Board and Xfmr DOODLE DANDY — NOTRE DAME FIGHT SONG — PINK E. Perfect for cars, boars, vans, etc.
optional.Eliminate the hassle — avoid the 5314! Do not PANTHER — AGGIE WAR SONG — ANCHORS AWAY ~ F. P.C. Board and all parts {less case} incluce
confuse with Non-Alarm Kits sold by our competition! NEVER ON SUNDAY — BRIDGE OVER RIVER KWAI — X
CAR & BOAT KIT HOME KIT Alarm option — $1.60
rce.-sa00;acxrvr-sis0 $9.95 KIT | $34.95 $26.90 | ACXFMR -31.50 $16.95 KIT
RAM'S CPU'S PROM'S — —
21L02 =500 NS. . .o oveieeiieeinien 8/11.50 | Z -80includes manual. ... ................ 3995 | 17024 — 1K —1.5us .. ... ........ 395 or 10/35.00
21002 = 250 NS. oo 8/15.95 | Z—BOA includes manual .. ... ............. 4495 | 2708 — 8K Intel —450ns ............. ....14.95
2114 Z 8K .o 14.95 | 8080ACPUBBIT...........cooovoon... 19.95 | 5204 — 4K ... ... .. 7.95
TICTA = 256 « oo veee e 8/4.00 | 8008 CPUBBIT ... ......ovveereen... . 695 | 825120 - 1K ...... ... ... .. ... ... 2.50
1103 — TK L 99 2708S - 8K signetics 650ns . . ... ... ... ..., 9.95
CESSOR CHIPS—MICROPROCESSOR CHIPS—_MICROPROCESSOR CHIPS-MICRCPROCE
8212 — 1/0 PORT. . ... ... .. ... 350 N
8214 —P.LC. ... o 1295 | B2288YS GO R L G 1oag | ZBI3CHAR GEN........ .. 7.50
8216 — NON INVERTBUS . ... .. ........... 495 | go2c bROG. PERP. INTERFACE. . . ... 1350 | 8838QUADBUS. RECR .. ............ ... 2.00
ggga = IcNL\s)EchGBELrJ\:S ....................... g.gg 8850 DUAL LINE RECR | o HEs g4l§S138EN = 1/SSDECODER ................. 99
6 — INVERTBUS. ....ooveeiainns e = e R L LLELEEEELEEAEE : T97 - HEX TRI STATE BUFFER. . ...... ...... 1.25
PIO for Z—80 « v\ v e 1495 | BB30DUALLINEDR .......onounvenns 175 | 1488/1489 — RS232.......... ... Lo 1,50
CTCHOr Z—80. . . .\ ottt iaiaeeaeees 14.95 TRIG02BUART. .. ..o e 3.95
MK50397 6 digit elapsed timer . ............ 8.95 MK50380 Alarmchip .. .................. 295 MK5002 - 4 digit counter . ........ ] ....895
MK50250 Alarm Clock . .. . ... ..o viinns 499 MK50396 - 6 digit up/down counter. .. ...... 12.95 MK5021 - Cal. Chipw/sq.rt....... REEEE 2.50
JTT DUAL SENSE AMPLIFIER. SPRAGUE DUAL DIFFERENTIAL GENERAL INSTRUMENT DIODE. FLAT PACK 5400 St RIES.
75234 AND 75235, 4%each | AMP. TD101 49ceach | 1NB2AG 19c each SPECIAL BUY FEOI U T0
39 MFD
BISC CAP ASST. 16V Mallory BESISTOH IEIS from XEROX MICRO-DIP by EECC $1.95
P.C. leads. At least Electrolytic ASSORTMENT 1C's Removed from PC boards. All tested; full spe :
10 different values. PC leads 7400 — 9 A e hrheers NEW SERIES 2300!
Includes 001, 0T, 15/%1. A good mix 7402 _ 0. oMo 1433, 25¢ |WORLD'S SMALLEST BCD CODED DIP 5w [CH!
g other stan- of values. - B ) ¢ P.C. Mount! 2300-02G—1248;2300—12G- 1248 compliment
dard values. 7404 9¢ 7437 —10c 74123-32c
THERMISTORS SPECIAL! 7410 — 9c 7438 10c 74155 - 22c T Stide Switch A
MEPCO — NEW! 7416 13 7451 _ 9 74193 35 JOY STICKS IC SOCKETS s
60/%1. iskonm | 200/%$2. 1420 - 9§0 1473 jgﬁ 8233~ 3% 4 100K 14pin 5/91.00 ‘;fﬁL;be,‘g‘i,.‘iZ'.'ﬁII;"é(
000 M — 30c —24c Intel 1302 DI.n . standar values.
a m’;rgg a%gc 5/%$1.00 REgg?gR GREAT BUY!! LIMITED QUANTITY! 43¢ $3.95 ea) B 5100 142/1.00
ate 5 * | 0
Upright style with | 7500 Mallory [SIOHM pe. TRIM POTS 1N4002
T 30WovC CL§%%§¥AT ITT Part # SAJ 101 Go0oD BYY! BIODES. 10K, 20K 1A
é:ompgter IDEAL FOR ELECTRONIC INA148/1N914 25K 100 PIV
rade Caps MUSIC CIRCUITS — 7 STAGE
4/%$1.00 s300each | 7OC €a.| FreQ DIVIDERS. 49¢ ea. 100/%2. 10/$1.0C 40/%1.
CALL IN YOUR BANKAMER- Texas Residents Calt Collect: NO COD’s. TEXAS RE:IDENTS ADD
icanp “wisn o WATER  214,/271—0022 Cerms - 60 Day S5 o0s 0 {00 s 0R™%E
CONTINENTAL TOLL F — — — DERS UNDER $10. AI'D 75¢ HAND-
L frree 1—800—52T7—3460 LING.FOREIGN OFDI‘RS - U. S.

Money Back Guarantee!

FUNDS ONLY!

Orders over $15. - Choose $1. FREE MERCHANDISE!
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RADIO-ELECTRONICS

NOW!

 The PTX
Logic Probe
Only $12.95
and a new
Low Cost
Board

All of our boards feature—

s Numbered tie points and colored plugs.
e Solid printed circuit boards.

e Reusable parts.

Our original board handles 10 IC’s in sizes
from 14-40 pin DIP shown above. Kit includes:
Board, plugs, sockets & eyelets. Only $36.25—
Order #141

NEW from Printronix- a very /ow cost boardl!

Our new board can handle 10 IC’s and included
with the board are sockets, plugs, even wire.
" Only $12.95—Order #171

A complete package for the Experimenter
including one of the above PTX kits and 3
specially selected books: Basic Digital Elec-
tronics, OP AMP Circuit Design and Applica-
tions, Optoelectronics Guidebook —with tested
projects. With kit #141—$49.95-Order #151.
With kit #171—$26.95-Order # 181.

Also New- a low cost logic probe!

includes two VLED's and case. Kit-$12.95—
Order #271
Assembled-$17.95—Order #261

Books of interest!

Programming Microprocessors-Order #985—
$6.95. Master Handbook of 1001 Practical
Electronic Circuits-Order #800—$9.95. Micro-
processor/Microprograming Handbook-Order
#785—$6.95. Computer Programing Hand-
book-Order #752—$8.95.

PRINTRONIX ALL jtems are postpaid

N.Y. City & State
iAo dent a0 o

Good for TTL & C MOS integrated circuits, |

CIRCLE 3 ON FREE INFORMATION CARD

TUNER SUB
$19.95

Since all tuner subs that we know of are modified
TV Tuners, we decided to market an excellent
performing yet very low cost sub for the technician
who has to get all he can for his money . . . a “Poor
Boy’s Sub" for only $19.95.

This was not an easy task since cabinets, knobs
and controls would push the price far above $19.95
... We searched for a tuner that needed no cabinet
and no controls . . . one that the tech could scounge
the knobs from most any old TV . ..

It took over two years but we finally found it. The
gain is excellent ... Battery drain is very low (only
18 mils). It's self biasing so there is no R.F. gain
control to fiddle with ... It works equally well on
tube or transistor sets ... b/wor color .. _andis as
easy to use as starting a fight with your wife (well,
almost). All you need do is hook the set's IF cable to
the "“Poor Boy" and view the picture . .. That'sit . ..
no set up controls to confuse you.

We compared the "Poor Boy" with other subs
costing over twice the price and found it to work just
as well on allthe comparison tests we made . . . and
often a lot easier to use . . . Even though instructions
aren't needed . . . you get those too.

The “Poor Boy'" is small enough to easily hold in
one hand. . . no wires or controls dangling around. It
comes completely wired and tested including bat-
teries and ready to use. Send a check for only
$19.95, and we even pay the shipping (how about
that?) or we will ship COD.

Try it for 10 days . .. If not completely satisfied
... return for full refund.

ALL ORDERS SHIPPED THE SAME DAY RECEIVED!!

TEXAS TUNER SERVICE

4210 N.E. 28TH STREET,
FORT WORTH, TEXAS 76117

PHONE (817) 834-8201

CIRCLE 1 ON FREE INFORMATION CARD
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RADIO-ELECTRONICS does not assume
any responsgibility for errors that may
appear in the index below.

Free Information Number

R

71
70
20
54
23
80

61
45

35
59
4

13

21,22,73 Fluke .

62
76

100

27
24

14
38
33
82
28
15
16

34
65
57
69
55
83
58

66

60
32

18
10,85

56
84
67
37

72
89
63
77

81

Advanced Computer Products
American Technology
Avanti Research.........
B & K-Div. of Dynascan
Channellock ...
Chemtronics. ..

CIE-Cleveland Institute of
Electronics

Communication Electronics....
Continental Specialties....................

CREI-Div. of McGraw-Hill Continuing
Education ... 70-7

Digital Concepts
Edmund Scientific

EMC-Electronic Measurements....
Fidelity Sound.

Forest Belt’s Training Workshops ...
Grantham College of Engineering ....... ..
GTE-Sylvania-Consumer Renewal............ 2
Heath ...

Hickok Electrical Instruments ...
Indiana Home Study
International Crystal ....
James Electronics ..

Mallory Distributor Products ........
McKay Dymek .
MTI
Mountain West Ala
National Camera ..................

National Radio Institute (NRI)-Div. of
McGraw-Hill Continuing Education
Center

Projectapix
PTS Electronics
Rye Industries
Scelbi Computer Consulting .
Schober Organ.
Sencore ...........
Shure Brothers
Simpson Electric
Southwest Technical Products ...
Techni-Tools
Telematic-Div. of UXL ...
Tri-Star..
Tuner Service

VIZ Mfg. ... .15
Wahl Clipper ...
Wersi Electronics
Winthrop Rodgers Ltd. ...

Market Center
ADVA Electronics
AVR Electronics
Active Electronics
Babylon Electronics....
Burdex Security ...
CRF ...
Command Productions .
Cornell ...
Dage Scientific Instruments
Dana Laboratories..............................

www.americanradiohistorv.com

Free Information Number

30 Delta Electronics ................................... 122
Devtronix

51 Digi-Key
DRC Electronics 110
Electronic Development Lab .. 98
47 Etco Electronics ....................... 99
Expertronix

46 Fordham Radio Supply....
29 Fuji-Svea

36 Godbout Electronics ..... o
12 Hobbi House

Information Unlimited.

Interfab ... »
74 International Electronics................... 123
25,26 James Electronics

Karel Barta
Lab Science ....
Lakeside Industries. ..

41 Meshna
78
44
49
75 Optoelectrics. ..
17 Page Digital Electronics
79 Parasitic Engineering ...
39 Poly Paks
k] Printronix ....
48 Quest ...
52 Radio Hut ...
Radio Shack ...
42 Ramsey Electronics ...
53 SD Sales
19 JB Saunders
43 Solid State Sales
SpeakerKit ...
1 Texas Tuner
——————— 1
MOVING? | |
{ |
Don't miss a : :
single copy of | |
Radio-Elec- | {
tronics. Give : ATTACH I[
us:
| LABEL |
Six weeks' no- : HERE }
tice | (
l ]
Your old ad- | |
dress and zip | |
code l '
| |
I ]
Your new ad- | |
dress and zip | |
code e
name (plegse print)A
address o B
city state zip code

Malil to: Radlo-Electronics
SUBSCRIPTION DEPT., P.O. BOX 2520,
BOULDER, COLO. 80322
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Your Home
Hobby Center for
Quality Kits

and Projects

969 Bail Ave.,
Union, N. J. 07083
(201) 964-5206

SEND FOR FREE HOBBI HOUSE CATALOG
LOWEST PRICES ON PRIME COMPONENTS

Some Examples
HIGH POWER TRANSISTORS

Factory Prime

2N 3055 NPN (ITT-T0-3 Case) 2/$1.00
2N 2869 PNP (RCA-10-3 Case) 2/$100
DTS 410 NPN (GE 10-3 Case).

Equiv. to ECG 162 2/$1.00
2N 1184 PNP (RCA-T0-8 Case) 2/8125
IN 4148 SWITCHING DIODES
Factory Prime, Taped & Reeled 50/$1 00
1000 MFD 30 Volt Electrolytlc Cap Axial Leads
5 for $1.0
CAPACITOR ASSORTMENTS

Popular value dcsc & low teakage up to &

|nclud|nyt 40 for $1.00
Tubular lectrolgucs Asst

from 1 MFD to 2000 MFD 15 for $198

R POTENTIOMETER ASSORTMENT

1K to 100K 12/§1.00
HELIPOT

10 Turn, Wire Wound Potentiometer

500 Ohms, 5 Watts, 1/2% Lineanty $198

6 FT LINE CORDS
6 for $1.00

250K SLIDE VOLUME CONTROLS BY MALLORY
4/81.00

2 AMP CIRCUIT BREAKER

front Panel Mount Through 1/2" Diameter Hole

120 VAC, 32 VDC, Trips at 2 7 amps 2/$100

GRAIN of WHEAT type chic. min.
Display Lamps - Red or white
imped Matching Transf s

Miniature Audio type
DRY REED SWITCH capsules
Glass Sealed 5 amp 115 VAC

10 for $1.00
15 for $1.29
25 for $1.98

5 volt, 6 Amp POWER SUPPLY KIT
$12.95 complete

leed 6 Amp. 5 volt l% Regulation
bie; 5-12 v
Short Circuit Protectlon Current Limiting
KIT INCLUDES: ® Heat Sink
o Transformer ® Comp. Grade Fiter Cap
® Regulator o Qutput Power Transistors
* Resistors o Capacitors
o 4 Way Binding Posts * Bridge Rectifier
@ Line Cord
Complete Instructions & Diagrams

AMPLIFIER & SPEAKER MODULE
$2.95 ea.

® Not a kit — Ready for Mounting
® 214" Speaker, 8 ohm

® Adjustable range
® 200 mw 12 volts

COMPUTER PRODUCTS

ALL PRIME, FACTORY, NEW

21L02-1, RAM low power, 45 ons 8 for $12 50
17024, EPROM Memory 1-5 ws $4.95 ea.
2708, PROM 1 k x 8 wv $21.95 ea
80B0A, Micraprocessor 2 ws $995 ea.

PRICE BREAKTHROUGH!

Terms and Conditions

MODULE (National}
$21.95 complete

Attaches directly to
§-12V Battery
Fivorescent Display gives Color Chaice
{Red. Biue, Green or Yellow)
when used w/corresponding Color Filter
includes — Module, Switches, Fitter & Specs

Automatic Nighttime
Dimming

PAIR OF 6" PIONEER vla
PINCUSHION SPEAKERS

32 ohms, 7' watts
Pair of 4” Full Range Speakers

$3.95 pair

40 ohms $2.95 pair

AC/DC WALL PLUG ADAPTOR-CHARGER
120 vott 1nput/6 VDC 130MA-output $100

6 RPM Gear Motor Syn. Timer Type $295

VOLTAGE REGULATORS
Positive-To 220 Pkg Negative-To 220 Pkg.
$100 905 $

05 125
7806 100 7912 125
7812 1.00 7915 125
7815 1.00 To-3 Pkg.

7824 100 LM309K 125

7 SEG LED DISPLAYS

33" Type 707/MAN-1 14 Pin Dip

Common Annode or Cathode

$59 ea 10 for $5.00
CLOCK CHIPS TRANSFORMERS
MMS5314 $350  Plug type-12VAC 250MA 250
MM5316 350  PC Mnt-12VAC 250MA 150
MM5387 (Hi Cur5316) 395 Bkt Mnt SVAC 6 Amp 495
MMS375 395
BRIDGES IC SOCKETS
1% Amp 200 volt 3/89 8141618 Pin 5 for 1.00
6 Amp 600 volt 37200  24Pn&28Pin 3tor 100
25 Amp 200 voits 3/500 40 Pn 2 for 100
3 Amp 200 volt 3/1.00
LED's

Jumbo Red LED's 10 for 1.00 100 for 9.00
25 Px LEDs Asstd Sizes & Colors 250
Bi-Polar LED Red/Green 1.00

LED Kit - 2 $4.00 Value — $2.50

Includes: * 1—Bipolar Red/Green
o |—Hi Intensity ® 3—Green, Jumbo
o 12—Red Assorted  ® 2—VYellow. Jumbo
® 4—Panel Mounts

SWITCHES
Pushbutton-Mon. On 3tor 1.00
Min Toggle-SPDT 125
Mini Toggle SPDT
On Center Otf-Mon On 125
Mini Toggle-DPOT 150
Rocker SPOT 6 for 1 00
Rocker DPDT 5 for 100
W00D CLOCK
CABINETS

Includes: Filter & Back

Wainut Grain or
Black Leatherette Finish
0 ea.

Dimensions {Inside}
— 1-13/16"H, 5%"W, 4°2"D-
B — 1%"H 4%"W, 44D
Extra Filters 4 Red, Smoke
Blue, Amber, & [Green — §.60

Dual Range DVM/Multimeter Kit

DVM Kit only

$29.95 complete
Multimeter Kit incl. Power Supply

$44 95 complete

$9.95

Complete Clock Kit

4 DIGIT 12/24 HOUR
Includes: PC Board. 5316 Clock Chip. all components &
Power Supply

Features: Dispiays hrs. & min. - Switch to min. & secand
o AM/PM Indicator ® Elapsed Timer
o fluorescent Display gives color choice
(Red. Blue. Green. or Amber) - specify
when used with corresponding Color Filter

OPTIONS: !f alarm Function desired add $2.50
{includes speaker & ail components)
Plexiglas Case Kit - Red or Blue $2.00

60 Hz. Crystal Time Base Kit
$4.95

Use with Digital Clocks for 12VDC or Portable Operation
KIT INCLUDES:
PC Board, 5369 Divider Chip
35795 MHZ XTAL & All Other Parts
Complete Instructions

6 Digit LED Stop-Watch Kit
& $29.95 complete 2

v
N ]
R D

FEATURES: Reads minutes. seconds, & 100ths of seconds
6 brght easily readable digits
Needs only one 9 volt Xistor battery
KIT INCLUDES: o Hand heid case designed far above
o Latest Technology Intersil Mos Chip h  20¢

® 32768 MH: Crystal ® Variable ~#mmer Ca
® 2 mini shide & 3 MOM PB Switches
® 3 pairs {6 digits) Doubie Digit LED Dispay
PC. BOARD tor above
SEMICONDUCTORS
Any 10 for $1.00
IN456 5.1V 1 Watt Zes er
IN459 56V 1 WatZener
1N645 10V 1 Watt Zer
IN1084 15V 1 Wat Zer
1N4384 20v 1 Wat Ze
3.9v 400 MW Zener 22v 1 Watt Ze
6.8V 400 MW Zener 31v 1 Wat Zeser
8.2V 400 MW Zener
Any 6 for $1.00
2N722 2N2368 2K2%
2N914 2N2369 N33
2N918 2N2484 2N3ZC A
2N1893 2N2904 2h3N
2N2219 2N2906A k40
200 volt 3 Amp Bridge /$1.00
$.99 1.C. SALE
Power Drivers - 3 tor $.99
UDN3613 DN6184 LHP4 0
UDNS707 UDN7183 LHP4
UDN5712 UDN7186 Lepa
UDN6164 (mPe 8
Television - Any 6 for $.99
UiNZ124 ULN2269 UINZ -85
ULN2224 ULN2298 uLizi 1l
ULN2228 ULN2125 ULN2C 12
Daslington Arrays - Any 2 for $.99
ULN2001 ULN201] UL42032
ULN2002 ULN2012 L2 46
ULN2003 ULN2013 uL
ULN2004 ULN2014 ULNZe Bl
Radio - 3 for $.99
ULN2111A ULN2136 ULN2126 JIN2231
Audio - 3 for $.99
ULN2274 ULN2278 ULN2280 LN2281
"
BIG-BRIGHT - .5" LED ALARM CLOt K

& DIGIT AC or DC or ELAPSED TIMER K T
$19.95 Complete

o PC Board Drilied & Sik Screened (Includes itsl me Base
Circutry}

® 5375 Nat Clock Chip & Fairchiid Displays

e includes EVERY part required for clock and all & pir ns except

Cabinet and Crystal Time Base components. |f deszed see below
o Brightness Controi ® 24 Hr Alarme v /3 coze
® freeze feat on every mode ® 0-60 Min. Elap.ec Timer
o fieid Tested over 1 Yr ® |2 Hr. 60 H:z ipe
Most Important — Complete instructions, schema ics Pictorials,
Iagouls — everything for trouble free assembly

TIONS —

XTAL Time Base Components - $2.95 when purchases «/clock
wood Clock Cabinet - $4.00 when purchased w/cocl

Orders Shipped Within 24 Hours Fe i
. atures: 0 to + 2, + 2 etc up to + 200 volts DC 12/24 Hr. Version of Above $1795
§?5080Mrl1mmum Order Teiephone COD's accepted o Intersil CMOS Chip Set o Accuracy to within 001 except no Alarm or Elapsed Timer
inimum Bank Ameucavd/MaslevChavge order * High Noise Rejection o Non Critical Components
(A)ﬂztjséi %%nﬂ?:;zglg’fﬁrsorggas uor;?:reﬂg ) Contains: PC Boards, large 50 Fairchild Readouts i
N.J Residents add 5% Sales Tax Money Back Guarantee ) Speccs°’“p°"e"t5' switches.  complete  Insts.
L]
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TERMS: ORDERS UNDER $15
ADD $.75 NO C.O.D. WE AC-
CEPT VISA AND MASTER
CHARGE CARDS. MONEY BACK-
GUARANTEE ON ALL ITEMS.
TEXAS RESIDENTS ADD 5%
SALES TAX.

(214) 271-2461
$69.95
IMAGINE HAVING 16K

OF SOFTWARE ON LINE AT ALL TIME!

KIT FEATURES:
1. Double sided PC Board with solder mask and silk screen and
Gold plated contact fingers.

|1l WE PAY POSTAGE!

ELECTRONICS

P. O. Box 401247, Garland, Texas 75040
16K E-PROM CARD

S-100¢ IMSAI/ALTAIR) BUSS COMPATIBLE

2. Selectable wait states. USES
3. All address lines and data lines buffered!
. 2708’s!
4. All sockets included.
‘ I 5. On card regulators.
DEALER INQUIRES INVITED KIT INCLUDES ALL PARTS AND SOCKETS! (EXCEPT 2708’s)

SPECIAL OFFER: Our 2708’s (650 NS) are $12.95 when purchased with above kit.

2708 2708 8K LOW POWER RAM KIT
(S-100 BUSS COMPATIBLE)
$149.00

1KX8
EPROMS

Prime new units from a major U.S. mfg.
650 N. S. access time. Equivalent to four
1702A’s in one package!

The last word in RAM Kits.
RAM’s. All address

Uses 21L02-1
and data lines fully
buffered. PC Board is solder masked and silk

GOING INTO (Kit of All
BUSINESS $'| 5 75 cach Parts and screened and has gold plated contacts. Four
SALE! Sockets) regulators with heatsinks included.

Frequency
Counter

$79.95 1

You've requested it, and now it’s here! The CT-50 Fre- e
quency Counter Kit has more features than counters selling UTILIZES NEW MOS-LSI CIRCUITRY
for twice the price. Measuring frequency is now as easy as
pushing & button, the CT-50 will automatically place the SPECIFICATIONS
Sensitivity: less than 25MV

decimal point in all modes, giving you quick, reliable read-
Frequency range: 5Hz to 60MHz, typicaily 65MHz

ings. Want to use the CT-50 mobile? No problem, it runs
equally as well on 12 VDC as it does on 110 VAC. Want Gate time: 1 second, 1/10 second, with automatic cecimal
point positioning on both direct and prescale

super accuracy? The CT-50 uses the popular TV color burst

freq. of 3.579545 MHz for time base. Tap off a color TV with Display: 8 digit red LED .4" height

our adapter apd get ult(a accuracy — .001 ppm! The CT-50 Accuracy: 10 ppm, .001 ppm with TV time base!

offers professional quality at the unheard of price of $79.95. input: BNC, 1 meg ohm direct, 50 ohm with prescale option
Power: 110 VAC 5 watts or 12VDC @ 1 Amp

Order yours today!
Size: Approx.6” x 4" x 2", high quality aluminum case

CT-50, 60MHz Counter Kit
CT-50WT, 60 MHz counter, wired and tested Color burst adapter for .001 ppm accuracy available in 6
weeks. CB-1, Kit

CT-600, 600 MHz prescaler option for CT-50, add . .
’ SIX DIGIT

VIDEO TERMINAL
KIT $149.95 12/24 HR
Ygmumumsc. CLOCK KIT

£7-50 Irequemy counter

« Q)
65370425 ..
[ ] ‘io

-t ta

MIKE KIT
- M radio. Sensiwe mike

MINI-KITS
FM WIRELESS
FM1 $2.95
Transmit up to 300 to any
ut requires dynam
crysial or ceramic rmke Runs BN 310 Bvolts.

TONE DECODER KIT

A complete tone decoder on & single PC
Board Ferlures 400 10 5000 Mz adjustable
frequency range. voltage reguiaiion 567 IC
Usetul for touch-tone decoding. tone burst
delection, FSK gemod, signaling, and many
other uses Use 7 for 13 bution tauchiane de.
cading Runs an 5 to 12 vofts

Complets Kir. T0-1 .$4.95

BLINKY KIT
A great atiention gal-
ter which almmme\y
tiashes 2 jumi

fype panel ights,
Complete Kit, BL-1

SUPER-SNOOP AMPLIFIER
A super-sensitive_amplilier which will pick
up 8 pin drop at 15 feet! Greal for manllonng
baby's rogm or as a genaral purpose lest
amplifier Full 2 watls ol ouiput_1uns on & lo
12 volts, uses any lype of mike Hequires 845
ahm speaker

Complete Kit. BN-@ .

$29.95

$4.95

MUSIC LIGHTS KIT
Ses mumic come allvat amovkm fights
flicker wiih music or voice One
lows. ane for the mid-ran 0
highs Each channel indwidualiy adjustable
and dnves up 10 300 watls_Greal for parties,
and music, nite Clubs and more

Complete Kit. ML-1

CAR
CLOCK
KIT $27.95

12/24-Hour  12-Voll AC or DC

A compact 5 x 10-inch PC card that requires only an ASCII key-
board and a TV set to become a compiéte interactive terminal for

$7.95 conneclion to your microprocessor asynchronous intertace. Its AUTO DIMMER

SIREN KIT
Produces upward and downward wail Char
acteristic of police siren 200mw audio oul
put. runs on 39 voits. uses 8-45 ohm

Powertus 1 watl audio oscillator of approx 1
KMz, good for many uses Great for waming
alarm, batiery checker, voiage indicator and
code osclllator

Compiste Kit, CPO-1 $250

POWER SUPPLY KIT
Complete inple reguiated power supply pro
> volts at 200ma and »§
1 1 amp. 50mv 10ad regulaiion. good
fifering and small slze Kit 1983 transiormers
Requires 6-8Y a1 1 amp and 18 o VCT
Compiste Kit. PS-3LT $5.95

DECADE COUNTER PARTS KIT
etieg 74904 33 MHz counter. 7475 (alch

417 LED driver. LEO readout. currant it
oalaicrs, noOw o detas and wiStTuchonS on
how 10 Dulld an easy low cost Ireq. counter.
Kit of Perts. DCU-1 $350

many teatures are single 5-volt supply. crystal controlled sync and
baud rates {up to 9600 baud), 2 pages of 32 characters by 16 lines.
read to and from memory, computer and keyboard-operated cursor
and page contro!, parity error display and control, power-on ini-
tialization, ful) 64character ASCII display, block-lype see-thru cur-
sor. Keyboard/computer contro! backspaces. forward spaces, iine
feeds. rev. line feeds. home, returns cursor Aiso clears page.
clears 1o end ot line, selects page 1 or 2, reads from or to memory.
The card requires 5 volts at approx. 900 ma and outputs standard
75 ohm composite video
TH3216 Kit
TH3216. Assembled and Tested
VO-1, Video to BF Moduiator Kit

-_—

$149.95
$239.95

600 mHz
Prescaler

Fuily assembied and tested

Extend the range of your counter to 10 times higher in frequency.
Works with any counter High sensitivity input with built-in on-chip
pre-amp

PS.1B—10 $59.95

$ 6.95
e

Want a clock that 1ooks good enough for your living room?
Farget the competitor’'s kludges and try one of ours! Features: jum-
bo 4" digits, Potaroid lens tilter, extruded aliminum case available
in 5 colors, quaiity PC boards and super instruchions. Alf parts are
included, no extras to buy. Fully guaranteed. One to two hour as-

s High Accuracy {1 minute:manth) $2.50

o § jumbo 4" LED readouts Auiomanically adusts
 Easy, no-poianty hookup 1‘:;':;?:‘ ola

o Display blanks with ignition DN

* Case, mounting brackat Included sevel For DC-11

® Super Instructions i

Complete Kit, DC-11 $27 95

sembly time Colors: silver. gold. biack. biue and bronze (specify)
$2295

Alarm Clock, DC-8. 12 hr_only $24.95 LINEAR

DC-5 with 10 min. ID timer 52595 | 555 50
Mobile Version, DC-7 $25.95 | 556 75
Assembled and tesied clocks available. add | 566 1.49
$10.00 to kit price S67 149
324 149

Clock Kit, DC-5

1458 .49
380 1.49

741 MINI OIP, house marked 10/$2.00

Setistaction guaran

‘@ -
n.m., i
T W ocere under $10

teed or money refund-
add 76c. COD add
$1.00. NY sdd 7%
sales tax,

Phane
orders
walcoms

309K .99
340K-12 .99
7805 99
7812 99
7815 99
78MG 150
723 49

REGS TRANSISTORS

NPN 2N3904 type 10/$1.00
PNP 2N3906 type 1031.00
NPN Power Tab 40W  3/81.00
PNP Power Tab 40W  3/81.00
FET MPF-102 type 3/52.00
UJT 2N2646 type 3/52.00
2N3055 NPN Power 75

ramszy elzcironics

BOX 4072A ROCHESTER, NY 14610

(716} 271-6487

RADIO-ELECTRONICS
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TOLL
FREE

1.C.'S ¢ RESISTORS ¢ TRANSISTORS
CLOCK MODULES ¢ OPTOELECTRONICS o

seeece0pestteapheattta0a0catatutseaatacanaabooatans o

1-800-346-514

MINNESOTA RESIDENTS 218-681-6674

e CAPACITORS o DIODES o 1.C. SOCKETS & PINS ¢ Sw TCHES
BREADBOADING & TESTING DEVICES ¢ DRAFTING SUPPLIES

DIGI-KEY

Quality Electronic Components

DON'T FORGET OUR

DISCOUNTS WHEN COMPARING PRICES

O N R

7415261

1.28
62
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ONE EACH 8080A, 8212, 8224 ond 8228 PLUS
SIXTEEN 2102-1's — ALL FOR

$49.95
MICROPROCESSORS

Best Valves Yet!

8-8IT CPU. 2 USEC CYCLE
8-8IT | O PORT
B1-0IRECTIONAL BUS ORIVER
CLOCK GENERATOR

SYSTEM CONTROLLER
COMMUNICATIONS INTERFACE
PERIPHERAL INTERFACE

2K EPROM (256x8)

BK EPROM (1Kx8)

1K RAM 500 NS

5 YOLT 5(/MP CPU
MICROPROCESSOR 1.25 MH-2 CLOCK 40 DIL

WIRE WRAPPING WIRE IN BULK
Rod or Binck 30 ga. Kyser
500" $8.50 1000° $15.00

$12.95
$ 3.95
342
$395
$ 6.95
$12.95
$11.95
§ 6.95
$29.50
$179
$ 995
32495

100" $2.00

3% CARBON FILM RESISTORS
Y & Y WATT SIZE
Speaivone 3% ea 100 pcsiobe 1.7° w0
1000 pessvore 1.2¢ e
PLESSEY SAMPLER
AN ASSORTMENT OF MET
300 CAPS 18 VALUES

o

3t
PATENTED CHROMAFILTER SCREEN. DK CAST METAL FRAME
MOUNTS IN PANELS UP TO 3/16" THICX, NO EXPOSED

HAROWARE, SCRATCH RESISTANT AND EASILY CLEANED,
ELIMINATES GLARE.

MOUNTING ADAPTERS AVAILABLE TO SIMPLIFY MOUNTING
AND ASSURE PERFECT ALIGNMENT

400 BEZEL WITH RED FILTER

420 MOUNTING ADAPTER FOR MAT001 & MAT007

471 MOUNTING ADAPTER FOR MA1010

The MAIDO? ond MATO10 seres clock maduies by Namonal ore

ond tested clocks rmg 0 4 dgit LED dapidy and on MOS
imtegromed crcuf on e %0m boord. Senply COMBE! NS ol our 1peCe!
tramformer ond you hove o tully fumnoneng clec

DATABOOKS o HEAT SINKS ¢ WIRE ¢ TOOLS... AND MORE... WRITE FOR FREE CATALCG ........

[ LED DIGITS AND LAMPS

FNOIST 375 Segh Dy R 3133
FNOSOO 5 o Dgr O e 3
D507 5 o s

NSNT84 7 Duol D g
NSLS0S3 0. Red T4+
w Mg Howo 81 8E/18
NSLS056 DX, Norme A gle
Houa sl 80/18 )
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See Our Cataleg
For More

Dilamond Tool PR
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The MAI00D clock moduls i3 o fully oisembisd ond ferted 12 how Clock
wing o high trillonce green Agurescant dnploy and crysiol 1rme bose mng
t pertect for or boat or ot portobls ume. it operures drectly from ¥

.-‘18“
-
o DC 36 no wamtormer it needed, Our pre eihdes fvee push button

switches for ettng the time € PoinTs
[ 11

5 .00/

; 35/ MAJO02A 5 £ 12 Maw AMPM Cocs Moduls *10.50
5,

5,

BugiRey Stocks
he Entire

MAVOO2A SET mosuie mnh Tramfomer & Swaches *13.95
MAT002C 5 LED 24 Mour Ciock Madule $
MAT002C SET  motuis »/Tromstormer & Swiches
MAID03 17 vorr Cor Clock wh Smwriches
MATOI0A 347 LED 17 Maur AMPM Clock Module.
MAT010A SET masuie =/Tromtommer & Swrchey
MAT0IOC 84 LED 2 Mour Clock Maduie
MAT0I0C SET moduie w/Tromstormer & Smrches
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DOUBLE DIGIT DISCOUNTS SAVE YOU EVEN MORE!

HANDLING "NANDLING CHARDE VOLUME
DISCOUNT

CHARGES i i im.to oo
$ 0.00-% 4.99... Add $2.00 Dioed for volume discount. First—totol $  0.00-5 24.99 .. . NEV
$ 25.00-5 99.99 . less 10%

LA S0TS e e 1o i s
- Add $0.50 $ 100.00-5499.99 . Less 15%
$ 500.00-$999.99 . Less 20%

totol the nondscountoble dems. Add
. Add $0.25
$1000.00 & Up . . . Less 25%

ST3

cost. We pay ofl shipping ond in
surance 1o oddresses in the US.A. ond
C

FREE CATALOG

DATA BOOKS

223285328
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Ordors Accopted by Phone or Mall
MasterCharge ¢ Bank-Amaericord e COD o Chock o
P.O. ‘Box 677, Thief River falls. Minn. 56701

DIGI-KEY

CORPORATION

Quality Electronic Components
P.0. Box 677 ~ Thief River falls, MN 56701 (218) 681-6674
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T 1Cs592P

LINEAR 1.C"s 952 P

CMOS 74C 555 P

POWER TRANSISTORS 151 P
RY 1.C.'s 592 P

MOS/LSI 1.C.°s 713 P

Money Ordor
(218) 881-6674

the handling chorge. This is your totol

SPST 15 12510
$PDT .19 17010
0PDY.23 20010
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¥E-008
W 010
ACE-007
#iK-009

I New from VECTOR..

 VF2 ASSEMBLED MICROCOMPUTER CASE. .a:
Il acjustable packaging system for S-100

RSO

BILL GODBOUT ELECTRONICS

C

l uss microcomputers.
W rardware for 12 cards, with provision

Card guides anc

WIREWRAP ..

Wire Wrap Kits W W
s a2 wooan
Cut & Stripped ~30 Kynar Wire 3 s e a1
In Red, Yellow, Blue, Wiite, Black : "\47 ;()N 52;
- 2 5
Green or Orange Al lengths
overall 1" strip on each end w1 s
. intoem
KirNo 1 $695 KuNo 2 51935 © ' ek 716
6 T 44 a7
250 3 10a 4 U 7 215
A T BT O 901 ag oo
I L AN o agh Oes
SN0 G 12 e sen
500 4 W0 T gk i 11 a2
PG oo S One b g SN TS man
1000 10 1 s S12 00 5890 my

Wire Wrap Sockets
Gold 3 Level Closed Entry Design

2599 100248 250

n

"
2
3
a4

Interrupt
lully buffered.

24

8K ECONORAM 11

kits
(Mt form)ii:alinsidd
Same but assembied, tested, 1 yr warr..$188.50
4K ECONORAM 1I
Same but assembled, tested, 1 yr warr..$120.00

(kit form)

pritect for each block, zero wait states (4 MHz
1 wait state, implemented on board): provides vec
it write attempted in protected block.

Fully socketed.

Three 8K LCONORAM 11

True low power

BOX 2355, OAKLAND AIRPORT. CA 94614 B for 21 cards total on .75" centers.
TERMS: Prices good through end of magazine cover date = lTistanLt‘lycoavcecress‘s |Sbtluerd;n£E;;(S):: Y;E:
Cal res add tax. BankAmericard® /VISA® /Mastercharge® H .Forp gwer - l, And it's rzall
orders (SIS min) call (415) 562-0636, 24 hrs. Allow up [ 127 bouer supply: SiRiTan
to 5% shipping (more for power supplies); excess re- - 4 I mEme [ Ay
funded. COD orders Ok with street address [] *:
----------------------------:-q CMUS
12A at 50% duty cycle. 1 i e e 0
0%V regulation, current B350 bl :';' Gl
limiting, crowbar over- 1 4(_)_01 it :O.I 1ot
voltage protection. Las, M I¥ Hd e Okl
to buiid, compact Kit. 14 "'_: "04_' 9 k :
Excellent for powering W & | 0.£d
1 ] } [N |
ham, CB, and automotive ] b K <
cquipment  from the AC M : . ! : (1] i
line IMease nclude B by 1 g L o
sutficient postage; case [ BR b HUS0) 0 5
& hardware not included = :8 5 bk 4|0§ } =
: AL5, [
V ® \Y/ fﬁﬁ 4 .401' 475 1,603
i 1111 5 : 19
| (B Araik/
(11 11 ------.--l 1.0 5G4 0,23
i f! ’ A
] [] 1. 20 Fipca| 0.35
i l 1: 0 1073 0. 55
i ] j ) 1075 0,33
— ] 1 1} 1) 1B/
ol LT T
Now you can buy 3 of our popular 8K ECONDRAM I1 boards ] r : i 0
‘ P ' . _ [ ] 173 e 0,50
for $450. Features All static design (eliminates i 0ks 1511 2 o0
dynamic timing hassles); tri-state outputs; configurcd ? I : : : d 5
#s two separate, independent 4K blocks with individual oy ————

Z-80s

co......$450.00

.$163.84

$100.00

andson of a
€Cheap €Clock

Still only $14.50. 6 half-inch read
outs give 12 or 24 hour display. In-
cludes circuit board, parts, transfor
mer---everything except case. Socket
included for ciock IC. Kit form only

CIRCLE 36 ON FREE INFORMATION CARD

HOBBY WRAP TOOL
$34.95

Includes Wire Kit 1

12131 797 4002 or 797 4007

Page Digital Eiectronics

1701 East Orange Grove Blvd

Pasadena, California 91104
Orders under $25 and COD Orders actd 82
Al others sty ed UPS Phd

We aceept Visa ang Mastercharge

CIRCLE 17 ON FREE INFORMATION CARD

CB SPECIALS-R.F.DRIVERS-R.F. POWER QUTPUTS-FETS

RGN LR RRTSR RO, 18 Atiel 16 o 1)
: . . . 40082 3. 1N270 .10 2N960 55 2N2219A .30 2N2913 .75 2N3740 1.00 2N4401 .20
25495 1‘1g 25€774 175 28C1014 130 25C1678  5.50 25C6084.85  IN314 (10 2N962 40 2N2221 25 2N2914 120 IN3771 175 2N4402 39
25€502 3.75 28C775 2.75 25C1017 1.50 2SC1679 4.75 SK3046 2.15 2N967 .50 2N2221A .30 2N2916A 3.65 2N3772 1.90 2N4403 .20
25g517 3753 2sg77s 39g %gg%?;as %gg 25C1728  2.15 $K30473.75  2N173  1.75 2N1136 1.35 2N2222 .25 2N3019 50 2N3773 3.00 3N4408 90
ggcg{g Biso %S‘c?% 3‘2 eoizaan 132 2%€i760 215 51o095 3.50  2N178 .90 2N1142 225 2N2222A |30 2N3053 .30 2N3819 32 2Na4lo 25
235813 33 accrTs 2'53 2301237 o 25C1816 5‘58 SK3048 3.25  2N327A 1.15 2N1302 1.25 2N2270 .40 2N3054 .70 2N3823 .70 2N4416 .75
25617 4792 2scron aao 2%¢laa7 1.3 251908 .70 k3054 1.25  2N334 120 2N1305 .75 2N2322 1.00 2N3055 .75 9N3BS6 20 IN444l 4o
33ce5s 455 ‘00 3361243 1.9 25€1957  1.50 2N336 .90 2N1377 .75 2N2323 1.00 2N3227 1.00 2N3866 .85 2N4442 .90
= 4-70 gsgm 3.0 1508 3«75 F8 300 25K19 175  2N338A 105 2N1420 20 2N2324 1.35 2N3247 3.40 2N3903 20 3N4443 1.20
SC710 . SC789 5-00 R b AE e 3001325 25K30 1.0 2N398B .90 2N1483 .95 2N2325 2.00 2N3250 .50 2N3904 20 2N4ge3 55
28C711 -;g gsg;gg -%5 2§c1307. 390 2sD235 100 25K33 120  2Na04 75 2N1540 90 2N2326 2.85 2N3375 6.50 2N3905 20 ancoes 30
2sc73g 0 2§cso «tg 5-38 MRF8004  3.00 2N443  1.75 2N1543 2,70 2N2327 3.80 2N3393 .20 2N3%06 .25 2N5064 .50
25C756 3. 3.7 2Sg1307-1 6.00 4004 3.00 3SK40 2.75 2N456  1.10 2N1544 80 2N2328 4.20 2N3394 .17 2N3925 3.75 2N5130 .20
25C765 9.50 2SC803 4.00 2301377 5.50 4005 3.00 3SK45 275 2NS01A 300 2N1549 125 2N2329 4.75 2N3314 .17 2N3954 3.50 2NB133 15
25766 10.15 25C839 .85 25C1449 1.30 40080 1.25 35K49 2.75 2ugggA 45 %NISS% 250 2N2368 .25 2N3415 .18 2N3954A 3.75 2N5138 .15
45 2N1552 3.25 2N2369 .25 2N3416 .19 2N3955 2.45 2N5198 3.75
J APANE 2N652A .85 2N1554 1.25 2N2484 .32 2N3417 .20 2N3957 1.25 2N5294 50
gm%gc s.gg gmg? %%“5) %N%éﬁ .ig §N3442 1.85 2N3958 1.20 2N5296 .50
. ) ) N3553 1.50 2N4037 .60 .20
2SA52 .60 298187 .60 25C458 25C815 25C1569 1.25  2N706B .40 2N1605 .35 2N2903 3.30 2N3563 .20 2N4093 .85 %#23‘5’2 .20
2SA316 .75 25B235 1.75 2SC460 25C828 25C1756 1.25  2N711 .50 2N1613 .30 2N2904 .25 2N3565 .20 2NA124 20 2N5369 .20
2SA473 .75 2SB303 .65 2SC478 2N711B .60 2N1711 .30 2N2904A .30 2N3638 .20 2N4126 .20 2N5400 .40
2SA483 1.95 2SB324 1.00 25C491 830 2N718 .25 2N1907 4.10 2N2905 .25 2N3642 .20 2N4141 .20 2N5401 .50
25A489 .80 2SB337 2.10 25C497 25839 2N718A .30 2N2060 1.85 2N2905A .30 2N3643 .15 2N4142 .20 2N5457 .35
2SA490 .70 2SB367 1.60 25C515 25C945 2N720A .50 2N2102 .40 2N2906 .25 2N3645 .15 2N4143 .20 2N5458 .30
2SA505 .70 2SB370 .65 25C535 25€1010 2N918 35 2N2218 .25 2N2906A .30 2N3646 .14 2N4220A .45 C103y .25
2SA564 .50 2SB405 .85 25C536 25C1012 2N930 25 2N2218A .30 2N2907 .25 2N3730 1.50 2N4234 .95 C103d .49
2SA628 .65 25B407 1.65 25C537 25C1051 2N956 .30 2N2219 25 2N2907A .30 2N3731 275 2N4400 20 C106b1 .50
2SA643 .85 2SBA15 .85 250563 2561061 ci06di 75
2SA647 2.75 25B461 1.25 2SC605 2561079
25A673 .85 2SB463 1.5 250620 25C1096 1. SILICON UNIJUNCTIONS INTEGRATED CIRC. RECTIFIERS
2SA679 3.75 2SB471 1.75 250627 25€1098 1.15
2SA682 .85 2SB474 1.50 25C642 2501115 2.75 o o
2SA699 1.30 2SB476 1.25 25C1166 .70 2N2646 .50  2N4871 .50 | UA703C .40 .
2SA699A 1.75 2SB481 2.10 25C1170 4.00 2N2647 .60  2N4891 .50 | 709C OP. AMP. .25 | IN4001 60  5.00
2SA705 .55 25B492 1.25 25C1172B4.25 2N6027 .55  2N4892 .50 | 741C OP. AMP. 25 | IN4D02 70  6.00
25A815 .85 2SB495 . 25€1209 .55 2N6028 .70  2N4893 .50 | 7400 .15 | IN4003 .80  7.00
25A816 .85 2SBS07 25€1213 .75 DSE37 .25  2N4894 .50 | TA7061P 3.50 | IN4004 80 800
28B511 25C1226 1.25 2N2160 65  MU10 ‘a0 | TA7205P 8.00 | IN4005  1.00 00
25822 .65 25€1243 1.50 2N4870 .50 UPC1001h2 6.00 | IN4006 1.10 10.00
28B54 .70 25C206 1.00 25C1293 .85 Ne555 1.25 IN4007 1.20 11.00
2SB56 .70 25€240 1.10 25C1308 4.75 .
B, L R 8 R % R
258128 2. ) . 5.51 i
& 28135 95 25€320 2.00 25¢715 25C1309 125 New-Tone Electronics
Z 2B 58 a%am 78 el 33144y 135 Mes-ust 4.00 P.O. Box 1738 A
Fol : 5 25 Mps8000 1.25 - ;
C SBITR 100 BCars v sires 1dY 3cisey 138 Bloomfield, N.J. 07003
00 2s¢372 .70 . V-
©5 2SB186 60 25¢394 .70 25C793 2.50 25C1509 1. Phone: (201) 748-6171
w
m OWER-TRANSISTORS HIGH-VOLT. TV. TYPE 748-6172
s i . LL PARTS GUARANTEED 748-6173
o Bu204 1300V 3.90 BU207 1300V 5.40 2SC11728B 1100V 4.25 N.J. residents add 5% sales tax.Minimum order $5.00. All orders
<  BU205 1500V 4.70 BU208 1500V 6.25 2SC1308 1100V 4.95 add $1.00 postage. Dealers write or phone for discount prices.
o BU206 1700V 5.90 25C1170 1100V 4.00 2S5C1325 1100V 4.5
112 CIRCLE 44 ON FREE INFORMATION CARD
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THE SEMICONDUCTOR COMPONENT LEADER IS NOW

YOUR #1 SOURCE FOR ELECTRONIC DATA & APPLICATION BOOKs.

IC UPDATE MASTER
MANUAL

1264 pages. At last (C selection has
been simplified. Now you can refer to
one source book, the newly revised
and updated, second edition of IC
MASTER. for the critical selection of
ntegrated circuits Virtually every IC
device manufaciured in the United
States 1s listed in the 1977 IC
MASTER. Whether an JC exists in a
new design, or is one of thousands,
you can focate it in seconds by open-
ing the MASTER.

The IC MASTER is givided into 5 major categones. digital, interface,
linear, memory and microprocessors.

Part number index of all evice types made by 84 IC manufacturers.
Part number guige aliows you 1o break each company’s part numbering

Tﬂ. DATA
BOOK

832 pages The
new second ed
von of the TIL
Data Book pro-
wdes e masl
complete, up-to
date infarmation
avadagle, com
bimng the con
tents of the pop
ular first ecition and the 1974 TTL Sup-
plement. plus dats on 124 new circuis,
The contents 0clude’ Delailed specifi
cations on over 900 Texas Instruments
device fypes including slandard 1L
and high technology Schotthy clamped
TIL P assigoment drawags of sl
TIL types including bipolar memai
and microprocessors, JAK IC st with

device types
8tk No. LCCA112

$4.96

INTEGRATED CIRCUITS
A Bagic Course in 172 pages Anyone who
has & high school education can master the

UNDERSTANDING BOLID STATE
ELECTRONICS

For anyone who wanls to understand how

semiconduttors work and how they work to
getrer in solid state electronic systems A 12
lesson, sell teaching course complete with
quuzes and glossaries covering the basic
theery and use of diodes, transistors, thytis
tors,  optoelectronic devices and bipolar,

strecture of various integraled circuits
digital, linear, bi-polar. MOS. MSI and LS
and see how they ace used The course
begins with a review of Basic solid slale prin-
ciples and Tundamental inlegrated crrcwt
technology, then covers the general aspects

BOLID STATE COMMUNICATIONS
Design of Communications Equipment Using
Semiconductors 1n 365 pages This highiy
uselul book covers (n detail such sigalficant
advances a5 held effec transistors, dual
Iransistors.  highdrequency silicon planar
epitaxial ansislors, and germanium planat
tansistors. ranging from RF to UHF

8t No. LCB10

T)E OPTO-
CTRON-
IC. DATA

BOOK
368 pages 252
denices inchud
ing infrared
emitters. photo
getectors.  oplo-
touplers, sen
sorfemitter a1
. visible
fight emdting dioges, visible displays,
advanced opta products,  expanded
glossary of tems updsted 10 ac
Cardance with recenl JEDEC guidelines,
interchangeabiiity guide listing over
B0C opto dewices. L1 agphcations arti
cles oo subjects sueh s gperalion
ry. measuiement techniques and

Detaned speots
cations on 11}
memory peod
ucts including
51 MOS R

mulm 43 TTL RAMs, ROMs and
PROMs 7 ECL RAMS, PROM. Phus
summaty of Tl micropracessor Qituts.
complete mechamcal data for all avar
able packages types. glossary of sym
bols and le1ms used with memory e
grated tircuits, opdatet 33SL/MACH
1% Procurement Specifics
8tk No. LCCA200

standpoinl, ths comprehensive volume
lully explains the use of sicon in
Uansistors and (niegrated citcurts 1t
brings together information on silicon
manufacturing, casteng processes
crystal growth and orientation. doping
procedures. ifusion, electncal and

mn static fogic configurations, to name

Slk No. LCB1181 2650

'“)C R MEMORY
DESIGN AP’LICAT\ON
152 pages Ihu book offers 3 compre-
hensive view ol the siorage functions

‘Z Texas Ins truments DATA BOOKS

3
ROO Uln!lslor
Types — grown.
mulh

teig eftect an
sistors, 500 sit
swilching rectty
ing. voltage-requiating, vollagg-vart

con diode types —

anays and mainces, ndrvidual lransis,
tor chip characiedizations,
Stk No. L 1 $7.95

MOB and SPECIAL -PURPOSE

impaitant areas of memory, terminals,
calculators, ang interconnecting of 1
terfacing And then sxamines 2 broad
serection of specaal bipolar ICs. The
volume then lums 1o major areas in
which the FET 15 used. and hinaliy ex-
platas the use of power tansistors in

optical properties, and metaliurgy
8tk No. L .

Dealgn and
Tranasistor Switching Clrcults
This data book brings you a camplete

and the design and apphcaiion of semi
cooductor campanents for memary sys-
tems. Basic 1deas and technigues re
presented in sufticient detai} 10 be un
derstond clearly and used by designers
worhing on S systens

i

luned aod single 3ideband smplhfiers
Btk No LCB2%1 $18.50

ELECTRONIC POWER
CONTROL and DIGITAL

TECHNIQUES
This volume 15 diaided into two broad

@ oages Ger

stium and

con pawer

ansistors

s, triacs

ower tunc

mogules

= con power
nigh-voltage lld 1w e age, Migh-sate
operabng area ( 1) Ehns. power
Dartingions, hst aw &= mg types, 1ad
ation-olerant ée gra_ & and JANTX

metal can anc pi she  ahages
8t No. LCCa M1 $7.50

THE LINE R C DNTROL

i device rehabihty.

system down into product temperature ranges, packaging variations and 38510 cross eference tables Inter Btk No. Lc&w $2.95 BPOLAR INTEGRATED CIRCUTS DA, A BOOK
functions. Compiete application notes on all product areas. thangeability guides; A glossary of cur- CIRCUITS and R-F POWER 368 pages of zoe atioe § amplihers in.
Quarterly updates. This assures that all this vast body of information is rent EIA- and IEC :‘n‘%sz x;vmls and TRANSISTOR CIRCUIT ;M.r‘ new | 1E npa sewices, ditfer
constantly relreshed These updates ace mailed to you direct from the symbols, Updated 1 el pro N enlia} comparetc . v age
puhlishely free of charge, mmp(he completion and retyum of the enclosed curement specstication, Complete line - pomcy —imetationde semiconeictors Dinded wnto lour parls — MOS «ate and special fa 6

3 . b of T IC sockels and ntesconnechion TECHNOLOGY large scale integralion. It covers char grated circults, special purpase bipolar Iithic anatog *viously avail
registration card. panels, Margin tabs and aiphanumeric  Presenting the first extensive coverage acteisbics and techaology of MOSFET N eicTatactlvanditoiandlias able oy 3% byt aid = <urts Updated
Stk No. ICM1000 $24.95 and functional indeses o specific of wliton from the semiconductor reliabilities, economics, and inverter hrequency powsr Wansistors. Covers glossary ol te-ms and Amitions, han

dy selection andk o e Interehange
abidity guides, otal mechan-
cal dala, and t8 yma rdormation for
2l availapie pae-aje | pes.

81k No. LCCo 241 295

BIPOLAR Wt :RC SOMPUTER
COMPONES T8 [ ATA BOOK
This data bosk deser ses a series ph
nigh complenty 11pola digital building
blocks designec -pect cally for 1mpte.
menting high pes o1 ice Computer of
controller sysiers. § tuded are the

DS, and finea alegrales cgats Wnles  of digial snd e crcuis. CIRGUT DEBIGN FOR AUDIO, Stk No. L. | Lol TESHRT s 81 10 s
i sy e e couse ves ly Bk o LCHio81 $16.50 ey o g seil contaned drscussion of tansistor R foroerss ,ﬁ"‘:',"f,'u,i';""‘,, ind ’
smpl aethelic and requires no techmical 352 gages. Stessng tme o cost corg - SXVEHTE LT, | sesrbes eleclrﬂ BEMICONOUCTOR W) secton, recters, | igh voltage Btk No. LCS 770 295
ackgroun 2oproaches, this pracucal volume 15 packed GO charactenstics of dransistors an IREMENTS and power transistors programmable un

8k No. L1013 2 EFFECTTRANGISTORS  20hoaces. Bt pactt, voure PRS0 en riaes (ese charscensics fo i ST e,

FINGEATIP MATH
This book shows you — in simpie non-tech-
el language — how 1o solve prolems you
dldnt magioe your calculator could do
Mose than qust another

130 pages In this concise valume you tan
get all the practcal data you nead oo the
theory, characierization. and apphcation ol
field effect transistors. The book e

the physical behawour of the field-eftect
transistor. and then eplains 1n delail the
slectncal charactensties of feid effects in
ircunt appheations. 1 4150 covers the devel

cal prablems (n augio, AM/F M and TV circuit
Gesign [t covers such important Lopics s
design of W staps, oeutraiized and unneu-
trahized ampliers. IF ampbiied designs for
AM/TM_specific design esamples for each
maor TV recever system UHF and

tuners. vertical osciilators. video ampifier

switching circuit performance

itk No. LCB 1111 52425

DESIGNING WITH TTL
INTEGRATEDO CIRCUTS
322 pages Designed for anyone in.

NSTRUMENTATION
A tolly illustrated workiog guide to
semiconduttors, this exceilen volume
brings you up to date an all the jales!
advances In semiconductor measure
ment, analysis, and defect detection. Il
detaiis 1mportant
methods seldom,
before. The widest variety of specific

“hand me-domn
i ever

the control of light 1rougn sound are
examined Section Two defines &nd
R0upS MICIOPIOCESSOTS and MICToCO.
outers and delves o Such penpheral
Sevices and citcuils a5 programmabie
1ead oniy memones, TTL. random ac

gublished cess memones, bioary and decimal

THE PERF A L DRIVER
DATA S0 OK

Total informaber an hpical apglica-
tons of compice pr heral divers
and imtertacr, - cluc 1 interchange
abiiity gudes, hers § nformation,
mecasnical Sl on mdividual dala
Jection in are

how 10" book sheets Mosi 2am aleta
. systems, TV automatic gain conteol, and volved in lopic planming ang design It rate multiphers  pnonty  encoders.
g:‘g,“[ﬂw:n ::'Tsnmn‘:; usetul solutons for T&'L‘f'v‘-'ni'.:"'..i.[..'h:i.',“.'.‘.:",3‘53'?.‘&2.'&' u fambianzes the reader with the entire menlulemvn techniques ever as numerical displays and 3 unsversal ;0‘:'* Ladibin —
B o, LCB1031 B & b 3 Tiaps 5tk No. LCB1101 $2360 7L famdy. covening nat only design sembled ensures thal you can find the  gyyachonous recewer / ansmitter g .
- g TRANSISTOR CIRCUIT DESIGN philosophy, econamics, basic descrip gf;: i'::w‘-_tg.l: 0y geen v";l:l;m“ Stk No. LCA2411 $16.50
523 pages You can sofve your clicurt design tions, and electncal pertormance of the - LINEAR and INTERFACE BASIC ELECTRA ITY and DC
MOSFET IN CIRCUIT DESIGN prodlems quickly and accurately with the ~ devces, but many practcal appiica SOFTWARE DESIGN FOR CIRCUITS DATA BOOK 10U
BOLID BTATE ELECTRONICS. 136 pages This authorlstive volume pro  heip ol this suthontative guide which Urans- lices of the circuils o diguat systems MICROPROCESSORS 588 pages where you'll hnd complete Over 1,000 m* N wl hat of tis

A Basic Course in 164 pages It starts with 2
destiigon of semiconduciors and therr
properties the 9 n jufiction of unction tran
ss10rs, and the characlenistics of ransistors
ane basc transistor amphfier ciccurts 1t
then describes the manulacture of ransistors

other semiconductor materals and  held etlects 1t MOSFET ysage in-anaop  other and 1o the hva basic fabricabg techt dressing included are basic concepts ential comparaars timers. line grivers worked through -1amm es However, 2
ewces The book also discusses the whole  circuits and MOSFET bi-palar combinations  ques It shows bhow fo nterpret dala sheets MOS / 181 DESIGN and to burld software support and doc and recereers, memary intectace. sense wide vaniety st g i 1 witn solutions
family of semiconductor devices and ex- and includes a mghly deta ed descrip- and dewice ngmbers, diusirales equivaient APPLICATION umentahon for software mecnamcs of amps a3 well as coplete cross refer 15 nciuded 1a e bon of s text for

amines the applications of inlegrated Cit-
©

uits
Stk No. LCB10&1 $16.50

vides the bas ¢ principles and background
required 1n MOSFET dewice and cucuit engs
neenng The resuit of sctual work wih
MOSFET deices and complex iniegrated cir-
culls. the book ranges over the enbire fieid
from basic theory and operation of MOS

hon of an actual MOSFET comples integrated

$21.50

ates the most frequently used elenents of
tansistor theory into practcal solutions and
@ves you 2 large number of cucuit eramples
with clear, easy o fotiow desifn procedures
It classihes-a(l commercally available tian
Sistors, showing their relationship o each

circurts, details techiques for measuring
Uansistor charactensiics
C81 $27.50

e ——————
FAIRCHILD DATA BOOKS
——————— —— 1

MOS / CCD DATA BOOK
Wiih over 500 pages. this data book provides
complele techmical ioformation an Fair
colds l hnes of W and 7 Crames
MOS. and Charge Coupled Devices
[DCD) included with not only the enuse
CHMOS senes. but also the complete MOS
Memory. Wicioprocessars and CCD lines of
Fauthlg

8 No. FS$B0100 3495

LOW POWER SCHOTTKY and
MACROLOGIC TTL
Presents an indepth hsting of the Complete
SATALS series, 9L senes. and maciologic
{9400 senes) {ncludes numerical index of
selector, replacemenl guide ang
MS) setector guide by funclion, as well a5
data sheets on SSI. MS) and TTL macrologic
Stk No. F8B0101

POWER DATA BOOK
Contains basic parameter information for
each device, iR0usY lype cumbers as aell
as Fauchid s nearest rquivalents on aid in
Tocating reglocement parts for old designs
Aiso inlormation on technalogy. safe oper
aung orea manulactuing packaping and
heat sinking and reliabihty
Stk No. FS| $3.00

BIPOLAR MEMORY DATA BOOK
This dta book includes seleclion guides and
Cross reference on RAM's. 5
ROM 5 a5 weli as selection guides by func
bion, MOS memary product guide and cross
reference Itincludes general characterstics
ot bipolar memones. TCL Stauc Memories,
TIL Static Memories, TTL Dynamic Memo
ries and Macrologic
Stk No FSBO104

MACROLOGIC BIPOLAR
MICROPAOCESSOR DATA BOOK
Microprogramming s 3 practical method for

$2 50

F8 USER'S GUIDE
This Book 15 an in depin description o the
F8 components |t includes a delziled speci
ficauon of each gewice inciuding signal tim-
g Sysl!m configurations are aiso dis
cussed

Stk No. FSB0107 $10.00

F8 GUIDE TO PROGRAMMING

The Gurde to Programming 15 an inlioduction
10 machine language 300 assembly language
programming for the 8 microprocessor

stem
Stk No. FSB0108 $10.00

FORMULATOR USER'S GUIDE
Thes book desersdes how to use the Fauchiid
FORMULATOR system 1o conver! source pro-

The authars prowde a comprenensive
overview of the whole fild of digital
systems and give even the uninitiated 3
clear picture of how wirtually any ‘o
cal unction may be ympiemented using

TIL Integrated Curcuits
Stk No. LCB1161 $28.50

320 pages This invaluable aid covers
the important aspects of the lalest de

programming,

MCROPROGRAMMING

‘ With the advent of the AM2901 4
Bit Mrcroprocessor siice, and the
AM2903/AM2911 bipolac Wicro

program sequencers. the design engineer can up
grade the pecformance of existing systems or im
plement new systems, taking advanlage of the
latest staie of Ihe art techaology in LOW POWER
Schotthy integrated circuits These devices how
ever, utlize a new concept in machine design nol
familiat 1o many design engineers. This technology
is calles Wicopragramming
th No. AMB0200 35.00

A MICROPROGRAMMED 16 BIT
COMPUTER

A complete application nate 10 3 16 bit computer
included are specthcations, archiecture, machine
Inslrucuons, antbmetic logic unit, program control
uml. memory system. interropl and cantrol umit,
direct memory access, ihe stae maching and com
puler control unit

Here s 2 practical
guide that makes micco processor soft-
wate sumpler 1o understand and easier
1o apply You fearn basic tarms, sludy
basic machine archtecture and look n
detait at insliuchons as wel) as 30

and microprocessar
sample design problems
velopments n the solid state elec Stk No. LCB1391

ADVANCED MICRO DEVICES

SCHOTTKY axd _Ow POWER
SCHOTTKY BIPOLAS NE IORV LOGIC

speorhications on TL's 75 senes of
MOS Interface data fransmissign,
magnetic memory. pecipheral dnver
memory sense amphfiers, and dispiay
interface circutts. Included are negative
and positive voltage regulators, dhter

shaight-forward

ence qude both aumencally and by

manyhacturer
$12.95 Bik No. LCCA1S1 $3.95

AMZ900 LEARNING and EVALUATTON
KITUSERS MANUAL

AMD has designed a0 educational tool. ne
AM2300 evaluation and learming Kil, 1o be used by
The design engineer leacning MiCiop:OgrammIng
The purpuse of this Kit is 1o intcaduce the design
enginzer to several of the Cucuits 1n the AM2300
bipatar microprocessor family and as a0 Instruc
lonai 100l for the engoneer faced wilh fis hest mic
raprogiamming 1ob This book ncludes niroduc
bon, understanding he basic theary of miciopr

grammng description of operztion of the AM2%00
Tearsing and evaluation il, essembly of the Wit
parts list programming execcises for the kit, along

with complete schematic graw
St No. AMB0202 $7.85

THE 8080/9080A MOS
MICROPROCESSOR HANDBOOK
Detailed descripons of the 80804 central pruces
Sing unit and the associsted clock generator and
system cantroliers Three important Ingutioutput
inteifaces are then presented followed by 2 groups
of suppot curcurts Followsng these 15 2 campiete
chapter on memary dewices and the selection of

notes

Thes data book contaies © m e
chuding the high peclormene &
schatthy WSI circuits
power schottky MSI circua 1, 7w
MS) creuils, applicaties 1 omws
and des gn #n¢
autlines

Stk No. AMB0204

Inclaging numerical ngea, Juae
non guides ang MOS ¢
makes this data book a ¢ p et
ence Contains static Rtk dasa
qies 1256 1h and 4K), Ipar
EROM Dynamic and Swnr Sie Registers. fIFQ
Memanes and
purt clrcaits
Stk No.

“TTELEDYNE

book 15 devo ¢cl0 we sed thiough er
ampies with steo ba wep solutions
Many siudenis .er oyl electricity
and OC circu s 1o¥t . sify from prob
lems of tis 25 St rots must often
buy an additcra tos D obtain extia

13t the end of

$1995

you, and 10 3 I e
24ch Jesson
St No. LOW 18

nd INTE F,
.Mnlmnmn n

S onda
speed schotiky
» LS products
rdering 1 ‘o ion with package

$5.95
MOS/LSI OATA  OOK
wal indes sefec
serence guides,
¢ handy efer
o Access Metmo
LCRAW RAM, 2K

omplets ® ¢eag wessor and Sup

$5.95
=

|mpfementing a5 many system luncuons a5 WaMS. wotlen a £8 assembly language into 1K No. AMBO2 |
pasyible 1n one “ceatralized o block ::l;:" ,5;‘11::!'“;’:":"" <0 be debugged B o, Alg201 ss_oo i SEJ&AJ?SLE:‘:E E'DE .TSR -
R AATED CIRCUIT which is controlled by “instiuctions stored 4 5
RS DELE S memary Mumerical wden ol geces, Stk No. FBEO109 #1000 ] . PECIFIZA Nn &
Compiete lechmeal data on Fawrcmid's full selector guide by lunction, and memory prod. s::";a :::‘ ec::‘:lsnf‘:m';ﬂ e '.bﬁ:"l‘:":'"';:
ng of lneat niepalen cicuts Seegtion I Sebely gudes — Siliconix Incorporated - UNITRODE e B e s s
guides by tunction. a hinear integrated circut g . A ] ¢
crass reference with 1000 devices and theit INTERFACE DATA BOOK FORMULATOR HARDWARE ANALOG SWITCHES and THEIR UMITROOE SEMICONDUCTOR '[;':;:’;f‘ ﬂf‘:““{“‘":“;""‘:‘ ?;l" ". o, ot
Fachild duecl replacements or nearesi  Digital signals tansmifted any distance, REFERENCE MANUAL APPLICATIONS DATA BOOK b u L0

equvalents, and 3 package cross reference
for deletmining equivalent packaging within
the industry Contained are voliage regula
tors, operational amplitiers. voitage fol
osers ang comparalors, duals and Guads,
Grivers and recevers, diode and tramsislor
atiays, AM/TM and TV replacement types.
sease amps etc

Stk No. FSB0102

$6.95

must enler te analog world of ransmission
ines before arming a1 their digtal destina
nons Therstore, specsal attention should be
@uen to the inieitace detween the digital 300
analog areas Complete snformation on line
drivers and receivers, dual, tple, 30d quad,
afferential line drivers ang receivers and
sense amgs

Sth No. FSB0108 3 50

This book presents an in depth technical de-
scription of the £8 FORMULATOR System. s
componenl Subsystems and optioral capatil
fies avalable thiough suisystem module
options The technical description includes
general tunctional charactenstics theory of
speralion and detailed description of inter
face signals

Stk No. FSB0110

$12.50

The abject of this book 15 1 niroduce the reader 1o
FET analog switches and familiarize v with the
way that the switch controf or dewver ciguit atecly
switch performance Cantained s an miroduchion
1o FET switches, switch and driver cacuits, mall
pleong,  sample.and-hold circuts, N path
filtess. signal conversion using ansiog Switches
and complete appiicalions information
Stx No. 8180300 $4.00

BO
500 pages Contains detaifed (nformation an the
following Unitrode product senes rectifiers & rec
Ufies assemolies, HY stacks, singie & Uhree phase
Iull wave briages, powet zeners. transien! voltage
suppressors. swndaté & b directional zeners,
power Switchimg iansisiars,
progiammable unijunction  transistors, SCR'S.
triacs and gin diodes. IN and 2N hedec gart num
bers. 45 well as applicauon notes and packaging

lines and complete appl =& or = ws.
No. TEBO700

<

Complete technical data

CMOS sotegrate crcunt:
ton and famity chacacters: ¢ de

$3.45
L

80LID IH TR 2 DIENTIFIC
"% BE MESDATA

Tt 4000 seres ot
O twis sesign informs
ronide a foun

data
LSI DESIGN CATALOGUE
Anatog 18 ummsmm:-:x:s, Ill'mnn[ and hneat Stk No. UNBD400 $6.95 davion tar effectively ubilizn i thes sdmdual denice
McG Hill piogucts, completes this data book mith all infor fate snees 5""“"4!;.‘ k- by
cGraw-Hi P viqured o3 17 Gt sn€ ¢ 12 ph KD Dlmen g s dengs  8m »a1 e
i Convertess, a5 well 25 applicalion notes and destgn
DESIGMNG WITH OPERATIONAL fEuncTionGRouns) MNCOMPUTERS foc ENGINEERS o Bl b D) ey an " e
Applications Alternatives 288 pages. Here 15 a compiete reference 1o 353 pages This bock inoduces sngineers ,‘““Ig':;;tj"l%'":u';';‘g/‘"”:‘;“'.' B Y

320 pages Intended for ail usecs of opera  the total anray of modern analug function cir and screalists to the prncipal festures of et tont s b coreahnlle el RAYTHEON LINEAR INTEGRATED MICROCOMPUTER 208 70|
vonal amplifiers, this information packed Cuits The ainors begin with & discussion of mimcomputers and mimcomputation 1t 13 o A vey comp: 13 GG CIRCUITS Thiy data book contains 2 #tad 1 descrphon of
reference prowdes numerous designs for the the fundamentals of operational amghifiers, esigned to help 113 readers understand the St No 8160301 [ Wik complete manufacturers cross seference Ihe 2900 family, preserzd “orm of a data

mosl commonly used Circuils — complets
with explanations of each circuil's operation
and adaptibility 1o other applications The
pratbical imitations of each apphcations se
deinzd and the pertinenl design equations
av presented to permit rapid selection of

Ureating not oaly their Sasic charactenistics
and applications, but atso providing 4 handy
refecence to many commonly vsed formulas
and graphs They then describe the role of
the Bipolar transistor not only 1 building
Tog &mplihers, but also in the constuction of

manufaclurer's Interature better, to make in
telligent choices of mimicomputers, per.

pherals. and apphcation aceas and thus to
realize the exceptional possibilines of this
novel ool

Stk No. MHBOS02 $25.45

$4.95
ANALOG SWITCH DATA BOOK
Complete speciheations on Anaog Swilches, dn
vars for FET switches ano multi channet FET s
Siliconne 15 the ndusiry 'eadet and innowator of
The Analog Switches all contained  this concise

Ruides, this compreneasive data book ncorporates
opecationa amplihiers. precision, high gain instiu-
mentation, hgh perlormance quads etc Also In-
cluded mde band amplifiers, negabive and pasitive
voltage regulators, dual tracking comparalors, line
drivets and recervers, as well 2 special funchions

sheet Where sdddional int ees
Tully explain the function of  srs » device, 3 user
guide 15 aiso prowded A5 &

plications information e owe &
MEMORY products (PRUM 3 88 AM 5) which
form an integral part 3 #y

15 required to

iheets and ap
lor BIPOLAR

“JLAR MICRC

tomponents for specific peclarmance charac complex function circuifs such as multi- tata such as a voltage to frequency converter COMPUTER dulln.
lenstics. pliers, dividers, and tms converters Stk No. S1B0302 $4.95 Stk No RABOBOO $1.95 Stk No. $2.95
Stk No. MHBO900 $17.50 Six No. MHBOS01
With every order, you will receive, free of charge, %
our new comprehensive 1978 fall catalogue ($2.50 <
value) listing complete descriptions, illustrations, m
mdfpecml monolithic pricing on over 10,000 items. P.O. BOX 1035 FRAMINGH AM, MASSACHUSETTS 01701 <
Only the best quality, most informative books have Telephone Orders & Enquiries (617) 879-0077 New Catalogue avallable onfaquest o
been hand chosen to provide authoritative specific IN 5647 Ferrier st. 44 Fasken Dr-Unit 25 MINIMUM ORDER $10.00 « ADD$2. OCOVER T
::fcmoté;n on all phases of semiconductor ?EOwcailoﬁOANADA Montreal, Quebec Rexdale, Ontario POSTAGE & HANDLING * Canadian cu:tor ers add 30% -
. Tel. (514) 7358429 Tel. (416) 675-3311 for duty and handling All federal and proeiicic taxes extra S
] ~
CIRCLE 63 ON FREE INFORMATION CARD 113

wWwWw.americanradiohistorv.com


www.americanradiohistory.com

[m 7400N TTL m

Grab Bag Specials

WIRE WRAP CENTER

INra0oN SN7472N k] SN74180N 25 HOBBY-WRA P TOOL'BW'630
w18 N % RO CAPACITORS RESISTORS —
SN7402N 20 gx;:"N a5 SN74162N 195 GB100 100 ea Ceramic Disc $200/0t  GB116 200 ea Y watt Assortment 5200 o Battery Operated {Size C)
SNTAOIN 2 SNTATSN' 50 sN7a1gan 99 | COBI0T 606a Myar 4000t GB117 200 ea % wan Assortment 200 o Weighs ONLY 11 Ounces
SN740IN 2 SNTaTEN 35 SN741BAN g9 | GBI02 6Gea Elecirolytics 40000t GB13 40 ea Wirewound 3-10 watt 1100 ohm 650 o Wraps 30 AWG Wire onto
SN74058 2 SN7ATON 500 SN74165N 99 | GB103  40ea Tantalum (tubular) 400/t GB119 40 ea Wirewound 3-10 watt 100u-25K 500 $34 95 Standard DIP Sockets (.025 nch:
SNT408N 3 SNTaBON 50 SN74166N 125 | GB104 20 ea Caramic Trimmers (marked) 6 00/i0t . andar ockets (.025 inch)
SN7407N 35 SN7482N % SN74167N 325 [| GB10S 20 ea Ceramic Tnmmers SWITCHES 1Datteries nol ncluded Complete with buitt-in bit and sleeve
SN7408N 20 SNT4BIN b SNTAITON 2 10 {house # or unmarked) 30840 GBI 25ex Minature Sice 300
SN7400N 25 SNT4BSN 89 SNTAI7ZN 600 GB121 12 ea Rocker 300 e
ShTaion 2 Sdres svarw | 0I0DES oy 12 2% Read ol & agne so0 | WIRE- WRAP KIT — WK-2- w -
SN761IN 30 SN7488N 350 SN74174N 125 i Eaemane Ll
SNT412N % SN748IN 249 SN74175N g9 | GB107 100ea Silcon 2 00710t ISC. WRAP o STRI_P o UNWRAP °
SN741IN 59 SN7490N " SN74176N 79 GB123 30 ea Heat Sinks Asst Sues 250 | o Tool for 30 AWG Wire
SNTA1EN 7 SNZABIN 75 SNTAUTIN 79 "‘TEG”TED CIRCUITS GB124 6 ea_Calculator Type Keybaards $% 1 o Roll of 50 Ft. White or Blue 30 AWG ere
SNTATEN 3 SN7A928 2 SN74179N 249 | GB10B 50 ea. Marked TTI 40000t GB125 300 ea Molex Pms (8 9,14 sections) 3.00 Sl Ut LU
SNTAITN 35 SNT49IN a9 SN74180N 99 | GB109 30ea marked Llnear 400flot  GBI26 50 6a OO Isolators IL-1 Series {untested) 200 | @ 50 pcs. each 17,27 3" & &' lengths —
SN7420N 20 79 SN7418IN 2 49 GB127 100 ea Transistors Plastic & Powet 300 -
e s BT SNTIEN e LEOS LAMPS - Readouls GB128 30 ea Torolds Cores lron & Tape oo | | Prestrioped wire.
vz o SN7496N [os SN74184% 195 | GBI10 100 ea ASST LEDS 6000t GBI29 50 8a_Photo Transistars 4.00 $1 1.95
v 3 SNHIIN 300 SN7a185N 105 || 8111 40 ea NE2 Type Lamps 300/t GBI3C 1 ea Tape Drive - 6 volt Motar with Erase Head & .
SN7425N 29 SN74100N 125 SNT4188N 1500 GB112 20 ea Multipie Readouts, Calculators, Watches. 2 Cassette Tapes {no ampithier) 500 /
SN7426N 2 SN7aOTN 39 SN741B7N 600 Timers  Leds 1o Panapiex GBI31 30 ea 6 Shrinktubing Assl. Sizes & Colors 4 00 . WIRE WRAP TOOL wSU-30
SN7427N 37 SN74100N 95 SN74188N  3.95 New — Used — Rejects 6.00/ct  GB132  Wira Asst Sizes & Colars — 11 295 - WRAP o STRIP o UNWRAP-$5.95
SN7425N 42 SN7A116N 195 SN74790N 179 POTENTIOMETERS
SN74308 25 SN74121N° ki SN74191N 125 p—
SN7432N 25 SN74122N 2 sN7atgan .89 § GB113 30 ea Minature Tnmmers 100v-1meg 400 GB115 10 ea 10 Turn PG Mount (rectangular WIRE WRAP WIRE 30 AWG
SN7437N 3 SN74120N 50 swzatoan 89 | GB14 10ea k‘%)“"‘ P C Mount {rectanguiar ‘o0 mismarked) 25ft. min. $1.25 501t. $1.95 100tt.$2.95 1000t. $15.00
SN7438N 35 SN74125N 50 SN74104N  1.25 marke GB133 15ea %" sqaure Single Turn P € Mount SPECIFY COLOR — White - . - . -
SN7439N 2 SN74126N 60 SNT4195N 75 (mismarked) i e Yellow - Red - Green - Biue - Black
SN7440N 21 SN74132N 125 SN74196N 1.00 — -
SN7441N 89 SNT4136N 95 SN74197N  1.00 125 dia 190" dia. WIRE DISPENSER X wD 30.
SN7442N 5 SNTATAIN 115 snaron 175 | wcxe e 1081 KN Red 1051 | © 30 . roll 30 AWG KYNAR wire wrap wire $3.45 ga.
g:;‘“i: ;2 ?nmzn §g§ §N74'99N ;73 XC209  Green 481 XC111 Green 451 | o Cuts wire to desired length
44 741438 5 N7G200N 55 ins 1 of i i i
Wi 5 o ow  owaw s %% % @ DISCRETE LEDS 0 G iy | Ses L ol nsuation_ Specly — Bl Yelow-Whie Reg
SN7446N 89 SNTAt4SN 115 SNTA2TON 90 . ; - - 274 v
STy o SHATA7NI2I38 swoaan 225 [, B Tt L el § > T PRECISION New
SN7448N 89 SN74148N 200 SN74284N 500 g = 31/ D ‘ |
i 3 Rt svramn  ooo | X2 Green 481 XC526  Green a8t XC556  Green 1§ 2-Digi Portable DMM
S i xC22 Yellow 4181 XC526  Yellow 481 XC586  Yellow 481 [INFRA-RED LED
SN735TN % NTAISIN 79 SNZadBN 75 | 00 T ast xcizs Damge 4% e O as1 |woxvw xie o Overioag Protected « ¥ nigh LED Display
SN7453N 2 SNTA1SIN gy swzagaen s b, o W8 xeem Gl gt s cea 71 LHal 1. o Battery or AC apsraton « Auto Zeroing
snus;u gg Zm‘;m 1 gg g’mgm ;g T e o 1mv, 1¥a, 0.1 ohm resoktian » Overange reading
SN74598 : 5 N ot impend
SNTA6ON 2 SNTATSEN 89 SNTANON 225 DISPLAY LEDS MAN 5640 Common Cathode-Oouble 560 125 ? o o ::D:;' p
SN74708 45 SN74157N 8 SN7439IN 225 Oige-orange M k] P )
) TPE  POLARITY HT  PRICE  MAN 6650 Common Cathode 560 125 Renges: (C Vakage. =0-1000V/AC Vottage: 0-1000v
20% Discount for 100 Combined 7400's MAN 1 Common Anode 270 2.95 MAN 6660 Comman Anode 560 125 Freq. Respanse. 50-400 HZ/DC-AC Current 0-1000mA
MAN2 5 x7 Dot Matrix 300 495 MAN 6680 Common Catnode 560 125 Resistance 0-10 meg ahm
CM O S MAN 3 Comman Cathode 125 39 MAN 6710 Common Anode-Oouble Oigt- 560 12§ Suze 64 x44x2
. MAN4  Common Cathode 187 1.95 red
Eored & it G MAN7  Common Anade 270 125 MAN 6730 Common Anode-Double Digr- 560 125 rgdﬂl ZEW $99.95
CD4002 & e, e etigs  aa MAN 76 Common Anode-graen 70 tes rad Comes with fest apter BC-28 8.00
004006 (18 CD4045 170 MAN 7Y Common Anode-yellow 210 195 MAN 8740 Common Cathode-Oouble 560 125 leads. operating manyal  R@Chargeable Batteries BP-28  20.00
CD4007 2 CD4047 250 74C00 Series MAN 52 Common Anode-green 300 1.00 Dignt -red and spare fuse. Carrylnu Caso LC-28 .00 )
04008 49 CD4D48 135 74c00 39 MAN 71 Common Anode 300 125 MAN 6750 Common Cathode 560 1.25
04010 19 04049 P 74602 % MAN 72 Cammon Anode 300 125 MAN 6760 Common Anode-red S60 125 T O DATA HAND?OE)I&S74 o 3
CD4G1 2 ©04050 19 74004 7 MAN 74 Common Cathode 300 150 MAN 6780 Common Cathode-red 560 125 1n-0u1 & Description of 5400/7400 1ICS 5
04012 2 0405+ 119 74610 ot MAN 81 Common Anode-yeliow 300 100 DL70 Comman Anode-red =1 300 100 Emgs' 'g-n Z“: g Eescv‘mno‘now 400? Series (CS szgg
MAN 82 Commaon Aode -yellow 300 100 DL702  Common Cathode-red 300 1.25 nout & Functional Description
R . gg:ggg i ;:g;“o 3'gg MAN 84 Common Cathode-yeliow 00 100 DL704  Common Catnode 30 150 ALL THREE HANDBOOKS $6.95
: " MAN 3620 Commmen Anods-orange 300 100 DL707  Common Anode 300 150
e Bl e MAN 3640 Common Cathode-orange 300 175 DL728  Common Cathode S0 295 ZENERS — DIDDES — RECTIFIERS
CD4017 119 CD4066 79 7807 50 MAN 4810 Common Anade-orange 300 100 DL741  Common Anode 800 1.95 VOLTS W PRICE TYPE V'J'-“P WAMP PRICE
CD4016 % 04088 3 forsn : MAN 4640 Common Cathode-orange 400 100 DL746  Common Anode 630 195 IN746 33 400mm 47100 1NADOS 600 PIV1 1011 00
115 MAN 4710 ¢ Anode-red 00 100 DL7A7 G Anod 600 225 INTSIA 51 400m 4100 1N4DOE  BOO PIV 1 AMP  10/1 00
Cpao1e 4 CD4069 s 74089 400 Sl gl W52 56 4100 INGOT 1000 PIV 1 AMP  10/1.00
04020 (19 04070 55 74090 300 MAN 4730 Common Anode-red 400 100 OL749  Common Cathode 630 1.95 i 400m dlC ] RO
04023 139 Cndor 2 24083 2.00 MAN 4740 Commen Gatode-red 400 100 DL750  Common Cathode 600 249 IN753 62 400m 4100 1N3EOD S0 Roon 6/ 00
04022 g cod076 139 forées 200 MAN 4830 Common Anode-yeliow 400 100 DLI3B  Common Catmode 16 75 65 00T L Ty 18 LOM 5100
04023 2 CDa081 2 740107 P MAN 6610 Common Anode-Double Digt- 560 125 FND70  Common Cathode (FND359) 250 75 e Wl % ! ":;05 32 o ;g/’: %
CD4024 7 Cos082 2 i o FND503  Common Catnode (FNDSO0) 500 129 4900
0w o Weiss R o ol MAN 6630 Common Anode-orange $60_125  PDSDY Cammon Anode (PNOSIOI So0_v29 | INSHZ 55 soom 2B N SE e
04026 22! MC14410 14 9 S00m
cDao? % ] i oY §;§ RCA LINEAR ., 1.60 HP 5082-7400 Series — Multi-Digit 132533 ?2 500m 3 ines gg i gg
CD4028 89 MC14506 75 740161 3.25 CA3013 215 CA3086 85 o ¥ ht. e Common Cathode Red 0 INgSE 25 0m 6/100 1N47A2 12 w %
£Da029 119 MC14507 9 74C163 300 CA3023 256 CA2089 375 o 3-5volts @ 5 mils/second or Mol hes 150 m 6/100 1NA7A4 15 w 2
€D4030 49 CD4508 3¢5 74C164 3.25 CA3035 248 CA3091 1020 P 2Dt $ .79 69 v
7 ent iith 1N4BSA 180 10m 6100 1N1183 50 PIV 35 AMP 1.60
€D4035 9% Coa5t0 139 ue3 20 CAMI9 135 CA3102 295 o 7segmentMonoithic 450y " gg 79 INDDY S0PV TAMP 12100 INY1B4 100PIV 35AMP  1.70
D040 119 4511 12 740193 275 CA3046 s Cas1as 2)is) o Dip Package 4Digt 99 89 IN4002 100 PIV 1AMP 12100 INTIGS 150PIV J5AMP 180
CDavA1 125 04515 295 740195 2.75 CA3053 1% CA3130 139 S TNADO3 200 PV 1 AMP 12100 IN1186 200 PIV 35 AMP 1.80
CD4042 %9 CD4518 129 30095 150 CAJS9 325 Cando 125 50igh 119 99 INAD04 400 PIV J AMP  12/100 IN1188 400 PIV 35 AMP  3.00
£D4043 53 04520 129 80097 1,50 CA3060 325 CA3401 49 TV GAME CHIP SET — $9.95
CA3080 85 CA3 175 h " SCR AND FW BRIDGE RECTIFIERS
T © E R - CA3081 2.00 AC4194 585 Includes AY-3-8500-1 Chip and 2.010 mhz crystal 360 154 @ 400V $195
T o LINEA et CAS 2R 200 RCAs 325 f (2,010 crystal — $1.95 ea/AY-3-8500-1 chip — $8.95 ea) [ g 35 ® 200V o et
MOICN 33 W73 119 IC SOLOERTAIL — LOW PROFILE (TIN) SOCKETS 22328 1A @ 200v L £0
LM302H 75 LM340T-2 125 LM741CH 35 124 2549 50-100 ( | 25.43 50.100 MDA 980-1 124 @ SOV FW BRIDGE REC 195
LMIMH 100 Mgt 12 125 LM741CN 5 spn 517 16 15 g0 838 3 3% MDA 980-3 124 @ 200v FW BRIDGE REC 1.95
LM30SH 60 LM340T-15 125 IM7a1-1a8 39§ vapn 20 19 18 “ 28 pin a5 44 43
LMIOTCN 35 M30T-18 125 LM7a7H 71 | 600 2 21 20 36 g 60 59 58 M o TRANSISTORS  piog %
LM308H 1,00 (MMOT-24 125 LM747N 7 | seen 29 2 27 40 pin 8 62 61 e s PNISET 39100 MU AT 0
LMI0BCN 100 LMISON 100 LM748H 1 I 2on 3 % 3 SOLOE (Lol e PNISBS 43100 MNa0l 45100
RTAIL STANOARD (TIN) aNz2z1 43100
LM30gH 110 LM35tCN 65 LM748N 39 14 WA 58100 PN3569 431 00 2N4402 43100
MI0K 125 175 IIECTNC N S St I g T ) gl e s ff 2% sn a3 4310
LM310CN 115 LM370N V15 LM1304N 119 i pin gg 27 25 36 pin 139 126 11§ IR 45100 12:;;32 ;s‘! o0 {J_. 2N4409 55100
M1 TH % LMITIN 325 tegosk 140§ 000 s :g i S e e v thalan Gl Moo e foeo B
M %0 ITN 400 thizork g5 f 1P ? SOLOERTAIL STANDARO (GOLD) S i FE e
LM317X 6.50 LM380N 125 LMI1310N 295 8 pin $ 30 27 2 2 70 IN2925 581 00 N3724 s 65 L 2NS089 45100
LMI1BCN 150 M3BOCN %9 IR = g G b Sl amn  mw ms 510 W20 100
] pwn 29 28 pin 110 o %0 NIS03 5%1 00 5138 51 00
LMIIIN 30 MIBIN 179 tuiatan 175§ g, 38 3% i 36 pin 175 140 ' ] Bt W 4
LM320K5 135 M3BN 173 assen 59 | ispe o ¥ whn 07 s g | wEem sw P niw sm
LM320K-52 135 NESO1K 800 LM1496N 95 o 2M3906 595
nszochiom s e s/ s wmz WRAP SOCKETS (GOLD) LEVEL #3 w30 Sl o ;2}$
LM320K-15 135 NES2A 495 IM211IN 195 [ 1000 S35 4 22pn  $105 95 85 i ! Mo 3% 54z
LM320T5 125 NESIH 300 wizson 295 | den P » 43" - 2oien 140 125 10 N4123 1051 00
LM320T52 125 NES36T 6.00 M3053 150 o £ on 159 145 130
LM320T8 125 NES40L 500 miogsN g9 | 18en ' o8 (2 40 pin 15 s 140 CAPACITOR 5 vour cenasc CORNER
M320712 125 NESSON 130 LM3%00N(3401) 49 | 2200 85 s DISC CAPACITORS
LM320T-15 125 NES55V 38 LM3905N 89 19 10-49 50-100 19 1049 50-100
LM3207-18 125 NES608 500 M3%08 125 50 PCS RESISTOR ASSORTMENTS $1 75 PER ASST. 100t 05 04 03 00NF 05 04 035
Lazr2s 128 NES618 500 LMS556N 185 TOOMM  T20MM  15OHM 18 ONM 22 OHM 225t 05 04 03 0047uF 05 04 035
tmﬁ:ﬁ e Nz o s I o ASST. 1 Sea 27 0HM SIOHM  330HM 47 0HM 56 OMM 174 WATT 5% 50PCS. b :: rou b g;»z" . I
u
LM339N % NESBSN 125 LM7534N 75 68 0HM B2 OWM 100 OHM 120 OHM 150 OHM 220 pt 05 04 03 047,& % 05 04
LM340K-5 :gg NESGSCN 175 80388 495 ASST. 2 Sea 180 OMM 220 OWM 270 OWM 330 OWM 390 OHM 174 WATT 5% 50 PCS 400t 05 035 208 075
LM340K-6 NES67H 195 LM75450 ag mn vou MYLAR nm CAPACITORS
LM340K-8 135 NESETV 149 75451CN 3 SST. 3 ;"," ok BT EHER " o 001mt 12 07 .022mt oo 08
(M3a0K-12 135 LM70IN 45 754520N w | ASST S e 15K HES e o IBLLWED Sk JGh 0022 w0 o oam P BT
LM340k-15 135 LM709H 2 75453CN .39 33k I 47w 56K 6 8K 0047mt 12 |0 07 "!\! 27 23 a7
LM340K-18 135 LM709N 2% 75454CN 39 ASST. 4 Ses 82K 10K 12K 15K 18K /4 WATT 5% 50 PCS. 01mf 2 22
M3doK-24 135 LM710N 79 75491CN 7 o . . . o % mwsn TANTALUNS (xnum umnons
LM340T-5 125 IMTIIN 3 75492CN 89 1/35% 23 97 1573 21
LM340T-5 125 LM723H 55 75494CN 89 ASST. 5 Sea. 56K 68K 82K 100K 120k 174 WATT 5% 50PCS 15135V 28 2 7 2 ZIZSV 3‘ 27 2
1508 180K 220% 270k 3304 2BV 28 23 17 v 3 a2
74500 :y ALSOO TTL s 1s] assT.e 5ea. 390K 470K 560K 680K 820K 174 WATT 5% 50 PCS. a3V 28 23 7 4BV R 8 B
741502 2 7415155 125 P - e i - ansy 28 23 17 eeRv % 3 25
741503 2 HISIS7 150 6835V 28 20 17 10/25V 0 3B 2
741504 a5 7415160 195 ASST. 7 Sea. 27M 33 3 9M 47M 5 6M IIA§IA1W05%95W PCS. 10/35Y 28 23 17 15/25V 63 50 a0
741508 3 L5161 195 i R MINIATURE ALUMINUM ELECTROLYTIC CAPACITORS
» s 5 T o Gyl i ASST. 8R Includes Resistor Assortments 1-7 (350 PCS.) 5 ea. Ptk Naiiaillasd
O e B M 0E S s [oommmem e v tmeom e s oo o G| 5 0 0 9S8 R X
b4 740514 175 741586 49 2405175 hps Californiz Resi — Add 6% Sales Tex Doaler Information Avallabie 135V 15 13 10 106V 15 13 10
o) 741520 29 74L5%0 8 45181 369 472V % 14 12 1025V 6 14 1
T 74L526 39 741592 89 TSI 249 /“\ WY 15 13 10 sV 96 14 1t
741527 38 741593 89 7415191 249 é 10/50v 15 14 12 4716 15 3 10
= 7aLs28 3 740595 150 45192 249 /Q«' .g@' 25V 1715 12 4725 15 13 40
[} 741530 23 74159 189 745193 248 (2 4 W 18 475V 16 4 11
w 741532 39 7405107 59 745194 18y Q Q/ 715 10heY 1209
- 740540 3 7405109 59 7405195 189 2 2 19 10R5 5130
w 741842 125 45112 59 T4L5253 175 & E L E C RD N I S 420 18 0V 16 1412
C.) 741547 1.25 IS8 125 7418257 175 B30 zr; ‘gligv 2; 215 19
741851 29 SR 12 7415260 55 2 8 2 ey 19 1 14
o 741855 2 7415136 59 7415279 78 1021-A HOWARO AVE., SAN CARLOS. CA. 94070 45 4 38 100725 2% 2 0
741573 49 745138 125 7415367 % PHONE DRDERS WELCOME — (415) 592-8097 ¥ W 7 005NV 3B 0 28
< 74,574 a9 SN 12 74538 199 55 S\ 45 22006V 2 17 16
= 741575 69 SRS 745670 395 All Advertised Prices Good Thru Novamber 0 i 55 4707V 3 28 26
114 CIRCLE 25 ON FREE INFORMATION CARD
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MICROPROCESSOR COMPONENTS

® Tmeband . \

PERMACEL® P-29 PLUS  Electrical Tape
o % widex 661t o Black vinyl
1-9 Rolls $.79 each 10-up Rolls  $6.95/10 rall package

THESE FREQUENCIES ONLY = 80808 CPU $16.00 8228  System Controller - Bus Driver $10.95 e
Pact ¥ Fraguency Caze/Style _ﬂ_tr 0 8212 8 Bit Input/Qutput 4.95 MC6800 8 Bit MPU 22.50 D ' I AI CI
CY14 1.000 MH2 HC33 U $5.95 8214 Prority Interrupt Control 1595 MC6820  Periph. Interface Adapter  10.00 Igl d arm 0
& = (L S $5.95 8216 Bi-Duectional Bus Driver 6.95 MC6810APT 128 x 8 Static RAM 7.95 .
rn 2 010 Mhz HC33/U ST 8224 Clock Generator/Drive! 1095 MC6830L8 1024 x 8 Bit ROM 15.00 o
CYsa 000 Mnz o1 495 COP1802 19.95 780  CPU 39.95 . 100 ==
CY7A 5 000 MHz HC1B U 5495 s ' RAM S . ‘
gv}z: 10 000 MHz HC18:U 5195 b Joe: 600 % . 149 1B g '
Y14 14 31818 MHz HC18U 5495 A i T . R o :
Cvish 18000 VHz HC18.U 5193 - M e ‘ e - I 0TS L-t+-——g
Cv224 20 000 MHz HC18 U 5495 PB0BS ceu 2.9 2 086 0 295 | cso0 oy Case Lomion 11
Cv308 32 000 MHz HC 18/ $4 95 s e 2 . 55 | Coumn enom Cose . poa e e WA 0 Case
XR-2206K8 Kit $19.95 XR-2206KA Kit_$14.95 wer 32 B0 3 o 595 $16.95 + One yeur tactory warranty $1'.95
He: 0 BIT 1 695 —
GENERATORS XR 5550? $ 49 2 219 1 19 .
XR-205 §8 40 EXA R XA-320P 155 102 D 3.00 St 25 “meband LA24MP CLOE‘C
XR-2206CP 449 XR-556CP 185 Dua 256 8 g hour afarm
R 2207CP 385 MISCELLANEOUS XR-2556CP 320 O 5287 : KCH] 11 Bubc — by RO . D gun n
XR-2211CP S670  XR-2240CP 2 Ouad 80 B E (MMS267 K v oame o7 100, « Doze button -
STEREQ DECODERS XR-3136 99 PHASE LOCKED LDOPS 1 21 595 PROMS e Alarm-on indicaiy
XR-1310CP 8320 XR-1468 385 XR-2 3 35 A B $995 p S
XA-1310EP 3120 XR-1488 580 xR zrs seo “4186 Re i 3 *golonlie] _'EI ? splay
XA-1800P 320 XR-1489 480 XR-567CP 195 UART'S « AM/PM Indica:0c
XA 2567 299 XA-2208 520 XR-567CT 170 I B: 595 ? 1 « High intensity lamg
CONNECTORS — L e 92 o Lamp shuts off w ker collapsed
LI | P T Madel C-590 (I $29.95
25132140)  Char Gen -upper case 599 — odel vory) .
PRINTED CIRCUIT EDGE-CARD 25133021)  Char Gen lower case 595 A 2 e, o ———
156 Spacing-Tin-Double Read-Out 216 Crar Gen 1095 £330 256 Open Collector Bigolar 29 ‘n( AM/FM 8-Track Sterea Ri2ceiver
Bifurcated Contacts — Fits 054 to .070 P.C. Cards A
20 PINS (Solder Eyeletj  $1.95 - With BSF Cnanger
CIAL REQUESTED ITEMS CLOCK CHIPS o PLL Systerm
18/36 PINS (Solder Eyelet) $2.49 FOM3817 $500 4N33  $395 5841 995 036 5395 | MM330s $9.95 BSR Record Cli nger
22/44 PINS (Solder Eyelet) $2.95 AY-3-8500-1 895 8720 750 MK50240 1750  MC1408L7 995 | MMS3IT 495 * BS ng
50/100 PINS (Wire W $6.95 MC3061P 350 8797 200 11030 19.95  LD1IOADIII 25.00/set | MMS312 495 o Slide Contre ¢
(Wire Wrap) . MCAO1BP (74416) 7.50 9374 1.95  DSO026CH 375  AY-5-9100 17.50ea | MM5314 495 « Automatic A ([ ontrol
suiiboR el ENslivicbink, oo s ™ad Gl 3 DR pas, e, efluey - & Suser
4 7. 7, i o
25 PIN-D SUBMINATURE AY-5-2376 1995 ICM7045 2695  ICM7207 750  HDO16S 7.95 | MMsies 295 o Walnut finist: w7yl covered
DB25P PLUG 5325 Cr7001 5.95 & ;ll-(‘]so‘dc;s:?e[ il Y smoke
DB25S SOCKET $4.95 NOW PARATRONICS Size: 20'W x §¥} < 15%°D
R LIS . . ™ wmode! 8365 $149.95
H EAT SIN KS Featured on February's Front Cover of Popular Electronics i i
205-CB 6B0-.75A Logic MODEI- DIGITAL STOPWATCH
100A . ?nqm ] os.gn LEO ms;;agg
M « Times i minutes second:
205:08 Benyhum Copper w-vack tmsn or 105 8 25 [ Analyzer Kit oo | 2 cen Gonvates T ease
291-.36H Aluminum for T0-220 Transistors & $229.00/Kit | = o siopmatcres n one
§ .25 « Analyzes any type of digital system - Times Singie Event — Spiil & Taylor
Regulators ) -¢9 R Checks data rates in excess of 8 Some applications are. | «Suess x215 » 90 4k ounces)
680-.75A Black Anodized Aluminum for T0-3 $1.60 millon words ger second — iroubleshooting MiCroprocessor elysestaipeqelcale
401-A  Black Anodized Aluminum — predrilied « Trouble shoot TTL. CMDS, DTL. RTL address. instruction, and data flow | Kit — $39.95
mounting holes for 70-3 — 4% x 1% x 2" $1.75 Schottky and MOS families Examine contents of ROMS Assembled — $49.95
« Displays 16 logic states up to 8 digits wide Trating operation of contral logic Heavy Duty Carry Case $5.95
DIP SWITCHES spstsiido acuon | » See ones and zeros dispiayed on your — Checking counter and snift
#206-4 ( 8 pin dip) 4 switch unit $1.75 ea. CRT. octal or hexadecimal format register operation Stop Watch Chip Only (7205) $19.95
#206-7 (14 pin dip) 7 switch unit $1.95 sa. [ e Tesls circuits under actual operating \h/ﬂon'ltmmq 1/0 sequences 1
#206-8 {16 pin dip) 8 Switch unit $2.25 ea. conditions entying proper system operations — 1 i~
= - » Easyto — comes with step-by-step construction  during testing 3%2DIGIT IFM KIT
Etching Kits {cannot be shipped via air) manual which includes 80 pages on iogic analyzer operation . P —
32X A1 fucgechiMberats Ty $29.95 ea. PARATRONICS TRIGGER EXPANDER - Model 10
enoygh tor § cucu boards . M 0 $229.00
27 X A-1 e G kit $ 9.95ea Adds 16 additional bits. Provides digrtal delay and qualification of input clock pdel 10 — .
5 ekt . I and 24-bit trigger word. — Connects direcl to Mode! 100A for integrated unit) Baseplate — $5.95
Plugbpards Compiete kit — Only add water ‘V
3662 - ———— B5X 35X 1 16 Epory glass $ 6.95 ea. ]
P-Pattern-d2 P C Tabs-spaceo 156 BUG BOO K "j E
22/44 . Maling connector for plugboard $ 2.95 ea. Continuing Education Series P
22 pin gouble readout ;
Unwersal Microcomputer/Processor — $19.95 ea. BUGBOOK | & Il - Basic concepts of TTL logic — over 90 o New Bipolar Unit o Auto Polarty
plugboard — Epuxy Glass — complete experiments $17.00/set] o Auto Zeroing e Low Pows
with heatsink and mounting hardware BUGBOOK lia - introduces UART — recommended for RTTY e 5 LED N Single iC Linit
5313 X 10 X 1/16 copper ciad enthusiast $5.00/book . -
1/16 VECTOR BO BUGBOOK Il - Expiares 8080 chip — introduces Mark 80 Modei KB500 DPM Kit $49.00
/ VECTOR B ARD Micrgcomputer $15.00/book i
01 Hole Spating P-Patiern Price i - in digital Model 311D-5C-5V Power Kit $17.50
Parl No L w 2 B080A M|crm:omputer intertacing and a-
PHENOL 6914 06211 2P . I 15 progral $19.00/set JE70[B {LOCK
16992 02111 B o 555 TIMER APPLlunons souncemox WITH EXPERIMENTS — The JE00.5.3 0,

. gutal ciock. dut
£POY & 186 over 100 design techniques $6.95/book 15 2 very high ua The unil tea
GLESS : CMOS-M-DESIGNERS PRIMER AND HANDBOOK — WIS a SMuIZeC v case with g

d a complete CMOS instruction manual $6.00/book mensions ot 6 x 1 utihzes 3
. B 0 6 0P AMP MANUAL — over 25 experiments on all phases  MAN72 fugh bngh adeul and the
i ‘ of 0P AMPS $9.00/book TZor 2 Hom 5 Vo) coekiclin
DBUG — a program for entering. debugging and staring assembly programs.  $5.00/book Y
SLIT-N-WRAP WIRE WRAP TOOL INSTRUCTORS MAKUAL — Necessary for instruction on BUGBOOKS I and 11 $3.00/0ok | 110 \a e KIT ONLY A
» Sits and opens inSufation
barewie CONTINENTAL SPECIALTIES Rejected ATARI GAME BIM DS
« No pre-cutting or pre-stripping ) PROTO BOARD 6 .t Other CS Proto Boards PROTO CLIPS .
+ Comes complete with two - 100 & spools #28 AWG wire s R P6100 - 45 x6 §17.95] 1apPw 54.50 | Over 60 Reusavie IC's, misc. bt
Model P180 $24.50 (6" long X4 wide) PRI0T - 5.8 x4.5 29.95| 16 PIN 475 transistors, resistors, diodes, | I &
L7 . caps. crystals, switch, etc,
HEXADEC'MAL ENCODER 19 KEY PAD % PB102 - 7" x 4:5 39.951 24 PIN 8.50 (8%" x 16"). Limited Quantity. i
PB103 -9 x6 59.95
p 4 PBI04-95 xB 7995 ol e
ABCDEF 90 X DMT - Circuit Designer !
+ Relurn Key PB203 - 9.75 x 6% x 2%  80.00 e $4.95 ea. ;
« Optional Key tPeriod) ﬁﬂﬁ‘d’gﬁdwg-?ﬁ;ﬁ"' x2% 12995 | oM - Function Generator i
Ke: $74.95 <
e MAX-100 FREQUENCY COUNTER | Logic Monitor $82.95 | DM3 - RC Brdge INSTRUMENT/CLOCK CASE
. 20 MHz-100 MHz -— 8 digit — tor OTL. HTL TT4 or CMDS Devices
310 95 each LEQ Skad S74.95 Injection moided unlt. Complete
N Qi type  wholes  price with red bezal. 4%%" x 4" x 1-9/16",
53 KEY KEYBOARD QT PROTO STRIPS uw me o w
E us st
32495 AT ses ST - Q1475 470 10.00 3395 ea.
This keyboard features 63 unen- i - R« O 185 gI ;gg 5'5'3 stap s 23
coded SPST keys. unattached to QT 598 4 01-358  bus s 200
any kind of P C B = very solid IR W- ar1zs o Bag T Tabs 4
malded plastc 13« ) base i i 017 _— ar1s 12 375 JE8 03 -
surls most apphcations F S ot 86 80 3% PRO BE
HO0165 16 INE TO FOUR BIT PARALLEL KEYBOARD ENCODER CHIP 7.5 ar7s 70 300 . . ——
TOOLS Expenmentor 300§ 9.95 n’;‘es;zr" wg%n IUJNNE"’" av‘n = ﬂv‘: |?:: i
; ! ’ snoding logic tami - :
[ TIL DTL RIL CMOS 11 derves e power | wom e, - &
AS7MS — Diagonal Cutter - 4" semi-flush cut $8.50 ea s g Exoermenior 600 $10.95) peecsfooecse u.ﬂSV o o the cuzut MX:: "jb ——
A110MS — Chain Nose Pliers - 4% lang 750 gea. | $5.00 Minimum Order — U_S. Funds Only Spec Shaets - 25¢ — Send 35¢ Stamp for 1978 Calalog ves!ﬂ m:ﬂ 19:‘ [i i 'y % ;“:;‘lw :;S ;nes i
T-6 — Wire Stripper - #16 to #26 gauge 3.75 ea Calitornta Residents — Add 6% Salas Tax ler Information Avsilable :::s::lw acﬂs C(TC i:‘ wr: 0PULSEY P NY g 9‘, p Kt
558 — Wire Siroper - #1010 #20 gauge 250 ca ——————— | e oo oo s e $9. 98 Fer Ki
€S-8 — Cutter-Crimper Tool - 8% long 8.50 ea T . . I
. rinted r
Nibbing Yool — Cuts. Trims or Notches Metal am L 5\;) AS 2ot board
e P o [ELECTRONICS 2i!
T L) DT ey ELECTRONICS LI ML - -
LM309K regulator IC to provioe asal- 1 # Pof currental §
- All Weather 1021-A HOWARD AVE., SAN CARLOS. CA. 94070

PHONE ORDERS WELCOME — (415) 592-8097
Ali Advartisad Prices Good Thru Nevember

volls We Iry 10 make things easy o by proviaing
everything you neeg 1o one package. & o1 1 the hardware
for gnls F

' $9.95 Per Kit
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Seeking Original Japanese Replacement

Parts for CB and Stereo Repair Use? ew

Lambda
Series from
Speakerkit

Featuring the
newest Philips and
Electro-Voice drivers

Original Japanese Transnstors FET, IC, >D|odes
CHECK OUR LOW PRICES!

TRANSISTORS | 25A 816 ) 25C 403 . 25C 871 . 2SC 1448
25A 49 59| 2sa 818 - 2SC 430 . 25C 897 . 2SC 1449
2SA 70 10| 254 839 i 2SC 454 K } 25C 1451
2SA 101 56| 25a 841 T 2SC 458 i . 25C 1475
2SA 102 59| 25A 847 | 25C 460 i . 2SC 14788
2SA 234 ] | 25C 461 ; ) 25C 1509
2SA 342 | | 25C 481 d . 2SC 1584 2SD 525
2SA 353 : . 2SC 482 . : 25C 1586 2SD 526
2SA 377 25C 485 . . 2SC 1624 25D 555A
2SA 440 25C 486 ' . 2SC 1626 1. 25D 610
2SC 493 I . 25C 1628
25C 495 25C 1647
2SC 497 . ) 25C 1668
25C 509 50 . 2SC 1674
25C 517 i . 25C 1675
25C 535 ] d 2SC 1678
2SC 536 | b 25C 1682
25C 537 I : 2SC 1684
2SC538A . 2SC 1060 2. 25C 1708
25C 562 ; 25C 1061 . 2SC 1728
25C 563 : 2SC 1080 4. 2SC 1760
25C 1096 1. 25C 1775
25C 1111 . 25C 1816
25C 1115 3. 25C 1885
25C 1116 4. 25C 1908
25C 1116A 4. 28C 1908
25C 1124 1. 25C 1951
25C 1162 1. 28C 1957
2SC 1166 . 2SC 1969
28C 1173 . 25C 1873
25C 1175
28C 1177 14.
25C 1189 1. 25C 2028
25C 12110
25C 1213
25C 1222 .
2SC 1226 1. 25D 28
25C 1237 d 25D 75
2SC 1238 3. 25D 90
28C 1279 . 25D 91
25C 1306 4. 25D 92
25C 1307 4. 28D 118
28C 1312 . 25D 130
25C 1313G 28D 142
25C 1317 . 25D 143
25C 1318 . 25D 178
25C 1327 25D 180
25C 1330 1. 25D 187
28C 1342 . 2SD 188
2SC 1344 . 25D 205
2SC 13450 25D 217
25C 1359 25D 223
28C 1360 d 2SD 224
2SC 1362 2SD 227
25C 1364 1. 250 234
25C 1377 ] 23D 235
25C 1383 . 25D 287
25C 1400 . 25D 313
25C 1402 ) 25D 315
2SC 1403 3. 25D 325 15 2473 ] '
2SC 387 2SC 1419 . 2SD 356D 1N 34 . Dry Etchant, just add water.
2SC 394 25C 1444 2803570 100 | iN60 4 packers-each makes 1 qt. $3.95

PRICES MAY CHANGE WITHOUT NOTICE cop ORDERS WELCOMED i
Many other items: Calc. Keyboards, Transistors,

IMMEDIATE DELIVERY WITHIN 48 HOURS FUJI-SVEA ENTERPRISE Diodes, Rams, Roms, and many more MOS I.C.'s.
ON ALL TRANSISTORS IN STOCK Dept Radio Electronics Send $0.25 for flyer to:
Minimum order $5.00 Ohio resldents add 4% sales tax. P.O. Box 40325 SEND CHECK ENTHERCTRONIN Co. ADD (00
Add $1.00 postage and handling. Quantity discount prices. -0. box O] OHEIGORDER L’ (RRRLTSEN ”“'I L SmePINGa
Ly "‘ L (0. HANDLING

2SD 358
28D 360
25D 382
25D 388
2SD 424
2SD 427

with computer-assisted

crossover design.

Outstanding quality at a
surprisingly affordable pnce.

Assemble it yourself

EaEIome 5
28338383

ST s GO LD D0 N
388 883338353838

1=

aNw N
-

3833282828

W
o

P
N
ko

PRLLLLW

SpeakerkKit

7!
TA 706 1AP Box 12RE, Route 2, Menomonie, W1 54753

TA 7062
TA 7205P
TA 7310P
UPC 592H2
PLL 02A

DIoDES

=3 Y

B2RBBRRI2IIIAIL

® WL asaw

seco0a0 0t

RESISTORS "

Q "4 Wait $% Carbon film 10 of each value
B\ Brand New O.E.M. Quolity Resitiars
10121518 22 27 33 39 47 56 68 82
100 120 150 180 220 270 330 390 470 560 680 820
HOL2K ISK 18K 22K2 7K 3 3K 3 9K 4 7K 5 6K 6 8K B 2K
10K [2K ISK 1BK 22K 27K 33K 39K 47K S6K 6BK B2K
IGGK (20K 15CK 180K 220K 2 " 330N 390K 470K 40K 680K 820K 1M

R R R T T R I R i S S G

222832582282RR288 88 R;

2SC 284
2SC 367
2SC 369
28C a7t
25Ca72
2SC 373
25C 374
2SC 380
28C 381
2SC 382

A B NANNAWA= 2 aNOOWW Ao

5833885885588 352388882:28838822882883R583885R8885!

18 1885
1S 2076 N .
18 2093 4 Mini Toggle Switches 8/%$6.50 or $0.90 eoch

- e e

o
=3

mbhhhhhhhhghhh
LODOOCOOCOOODSOD

ASK FOR OUR COMPLETE PRICE LIST Cincinnati, OH 45240 s
MANUFACTURER INQUIRIES WELCOMED (513)874-0220 R I I LT T
All Parts Guaranteed Against Factory Defects 874-0223

CIRCLE 29 ON FREE INFORMATION CARD Independent News Company, Inc. is

pleased to announce a Retail Display Plan

available to all retailers interested in earn-
ing a display allowance on Radio-Electron-
ics magazine and who purchase the mag-
azines from suppliers other than indepen-
dent News Co., Inc., or the publisher.

To obtain details and a copy of the formal
contract please write to Director, Retail
Sales Division, Independent News Co., Inc.,
75 Rockefeller Piaza, New York, N.Y. 10019.
Under the display plan in consideration of

» Courageous people to work for no pay. Frequently the hours and your acceptance and fulfillment of the terms
% conditions are inconvenient or difficult. Occasionally even dan- of formal contract to be sent 1o you upon YOU;
. request you will receive a display allowance o
8 gerous. No reward, beyond the gratitude of the people you help. et (o (o oot G el vaed
- Apply at your local Red Cross Chapter. This plan will become eftective with all issues
8 of Radio Electronics delivered to you subse-
| quent to the date your written acceptance of
L the formal Independent News Co.. Inc. Retail
g Agreement is received and accepted by our
- Compan
< Red Cross. 88 The Good Neighbor. | —empany
116

www americanradiohistorv com


www.americanradiohistory.com

8-TRAGK TAPE
40-MINUTE BLANK

Reg. 28¢ 49 6

TA-907
eDesigned for Music
Reproduction
eErased Never Used

BATTERY

NI-CAD RECHARGEABLE

“AA" PEN-LITE CELL

s 9

®1.2 Volt
eMade By 3 Famous
Manufacturers

]
o

|

SMOKE & GAS ALk

1499

eProtects Your Fam ly
From Fire & Smole
o oud Horn Warmnirij

GASSETT ES

NICKEL CADMIUM

VHF-AM PORTABLE
3-GHANNEL IIEGEHIIER

. TA-879 LOW 75 PAc“s
AS RA422 Was 539
" REG. c .. ®Standard Penlight Size in 677 Cai
I eRechargeable Over & Over eHear (Hi-VHF 150-175 mHz)
L m %AM Batt. Pack. 2.4 Volts Police, Weather, Fira, Aore!
Ea. 200 eHurmy! Quantities Limi ad
\ cominure | L g e S G o
. ery Includex
Blank i i) AT st Pmda\éo"im XM-677.Crystals ... E1.429
PUSHBUTTON AM EXPERIMENTER'S CB MON/TOR
AUTO RADI gAIGET CAMERR | GONVERTER CHANYELS
% 1 THR) 23
e | *Con erts AM
eMounts In or Under-Dash ' e RG?"O S
eHas Volume, Tone and | ePhoto Cell, Resis- e
Manual Tuning Controls RO (O . : roce: Concl-

¢12 VDC Negative Ground

- for Camera

MOIIO Fm A

RECEIVER CHASSIS

RESISTORS one 6% DEAFTEATIG
a

99 100 PIEGE NTENNA
RA-573 ASSORT 7 c 1 AA-010 'I'Illlllll
|
e\Mono Phono Input RROQ77 mm m
oAM-AM Antennas eConcxnl Your
eTape Output eHead Phone Jack ogg.gggggn je £ ' .f?{!fiii‘ % e
;Feorre::1\l1is\tjoDr\C$p$vfn - o la-%, 1 Watt r utes W thout
RASTA. oo 999 7% Resistors T Spscic Tools
SPEA“E c @ Pkg. of 12 ONLY
PH-405
REG
eReplacement Was 149
for Radios, Re- in 677 Cat. ‘g%ir%sfe(s -As 1 umgfhs
.gc;rd?gé;c. oPkg. of 4 & Lengths EB?, .\éf Tgtfjs
© g sEaphones #Some Have Termir 3t Sol-
Without Plugs Switches der Lugis

| 50-PG. LOW UOLNGE
| HMDWARE KIT CAPAGITOR KiT

cD-4l7

-II
260 S. FORGE ST. | /EL
DEPT. L-5 AKRON, OHIO 44327
NAM L)
= ' Hl G
ADDRESS , ! ~r z
cy STATE zIP 5
arv STK # DESCRIPTION PRCEEA | TOTAL : el arge Assortmen’r eAxial and RO(.|I‘.1| é
y of Screws, Washers, Lead T 3
t Nuts Bolts, Etc. cee VPSS - m
{ Big 5 Ib. Version.Wt 5ips | ®LOW Voltage, High | %
-181.Reg. 3% ....100 | Capacity Types 3
CIRCLE 49 ON FREE INFORMATION CARD 117
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DON’T MISS ANY

Get every single issue of Radio-Electronics
delivered right to your door, and before it
appears on the newsstand. Use this cou-
pon and subscribe now.

i Mail to: Radio-Electronics
SUBSCRIPTION DEPT., P.O. BOX 2520,
BOULDER, COLO. 80322

name (please print)

| address

Ety state zip code

check offer preferred
[ Year—12 issues ONLY $8.75

[7] 2 Years—24 issues SAVE MORE $16.50 I
(You save $7.50 over newsstand) l

[CJ 3 Years—36 issues GREATER SAVINGS $24.50
(You save $11.50 over newsstand prices)

[] Payment enclosed [} Bill Me
[ Check here if this is a new subscription

[] Check here if you are extending or renewing
I your subscription

I Canada same as U.S.A. Extra Post- I
age: Pan American $1.50 per year,
I all other foreign $2.00 per year. I

FIND BREAK IN HEATING WIRE

I've got a tough job. I need to find the
break in a radiant heating wire embedded
in the ceiling of a kitchen. If I can do this, |
can get into it from above and splice it.
How can this be located.—G.H. Rossville,
GA.

There’s one way. Disconnect the heat-
ing wire completely and connect the out-
put of an audio signal-generator to one
end. Rig up some kind of pickup device.
I’ve done this with an old G-E magnetic
phono cartridge! Connect this to a power
audio-amplifier using shielded wire.

Now run the pickup over the ceiling
and you should be able to hear the audio
signal when you get close to it. When you
get to the break, the signal will drop off.
Mark this point. For a double-check,
hook the signal generator to the other end
of the wire, and then trace it out. | found
a thermostat wire like this. I built it into
my office and then forgot where it was!

BREAKER TRIPPING

The customer complained about inter-
mittent circuit-breaker tripping on this
RCA CTC-46H chassis. At his home we
found the breaker tripped and SCR 101
shorted. We took the chassis to the shop,
replaced this, and hooked it up to our test
Jjig.

We got a loud squeal, with a full hori-
zontal sweep, but a big foldover taking up

about two-thirds of the screen. We have
been through the power supply and so far
have come up dry. Reducing the line
voltage doesn’t help now, although it did
for a while. I'm enclosing a list of the
things we checked. Hope you can make
more sense out of it!—K.J., Maurertown,
VA

After all of the things you’ve checked,
there’s not much left! A crystal-ball diag-
nosis: You seem to have plenty of output,
but the output also seems to have no
control' Here’s something you can try
from another technician with a similar
problem. He ran a lot of tests, including
one on the regulator transformer, T2. He
found it seemed to be good and replaced
it. This fixed the thing. Since the regu-
lator transformer does most of the work
in “control” functions try it and see. I
hope it works!

POWER TRANSFORMER

| need a power transformer for my
Jackson TVG-2 signal generator. Where
can | get one?—A.H., Diamond, MO.

We’re in luck. | have a schematic of
the Jackson TVG-2, but no voltage read-
ings. [ also have a service manual that
gives them! This is a stock power trans-
former—310-volts RMS each side the
center tap of at about 50-75 mA; 6.3-volt
heater winding at 2.0 amps. Try a Triad
R105B or Stancor P-6358.

RADIO-ELECTRONICS

ADVA

ASSEMBLED $17.95
ADD $1.25 FOR
POSTAGE/HANDLING

VARIABLE POWER SUPPLY

Short-Circuit Proof
Typical Regulation of 0.1%

Very Low Output Ripple

OTHER ADVA KITS:

LOGIC PROBE KIT—Use with CMOS. TTL. DTL. RTL. HTL, KiNIL and most MOS (Cs.

Buittin protection against polarity reversal and Ovarvoltage Draws only 3 few mA from circu
under test Oual LED readoul. Complete kit includes case and clip leads.  ONLY $7.85
FIXED REGULATED POWER SUPPLY KITS Short.circurt Proof with thermal curcent
timiting. Compact size and tyPical requlation ot 0.5% make these wdeal for most electronic
projects. Available for BY @ 500mA, BY @ S00mA. BV ® 500mA. 12V @ 400mA, 15V @
300mA. Specify voltage when ordering. $8.95 ea

Thase easy-10-assemble kits include all components, compiete detailed instructions and Plated
fiberglass PC boards Power supply kits do not include case or meters. Add $1.25 per kit for
postage and handiing.

tMAIL NOWI FREE DATA SHEETS supplied with many items trom this ad. FREE ON
REQUEST-741 Op Ami with every order of 85 ar more—749 Oual Op Amb or two E100
FET's with every order of $10 or more, postmarked prior ta 12/31/77 One free item per order
ORCER TODAY-—All items subject 10 Prior sale and Prices subiect ta change without netice.
All Bems are new surplus Parts—100% functionally tested

WRITE FOR FREE CATALOG =77 offerng aver 700 semiconductors carried in stock
Send 13¢ stamp.

TERMS: Send check or money order (US. funds) with order. Add 5% postage for U.S.
Canada and Meaico §1.00 handling charge on orders under $10 Calit residents add 6% sales
tax. Foreign orders add 10% Postage COD ordars add $1.00 service charge

Continuously Variable from 2V to over 15V

Electronic Current Limiting at 300mA

Fiberglass PC Board Mounts All Components
Assemble in about One Hour

Makes a Great Bench or Lab Power Supply
Includes All Components except Case and Meters

FREE

0I00ES | TRANSISTORS | TRANSISTORS | TRANSISTORS | LINEAR IC's
ZENERS & W06
RECTIFIERS |ZN718

KIT $11%°

1N3002 12/$1| 2N2905
1NGODI  12/S1 | 2N2906A
ING0A  12/§1|2K2907*  5/$1|2Na416A  S0.80|SE2002
INADO5  10/$1 | 2N3563
1N4006 10/51
1NaD07 10/$1
1Nd144 15/81
IN&154*  25/§1 | ZN356B

MORE SPECIALS: il
RC4195DN 15V @ 50mA VOLTAGE REGULATOR IC. Very easy to
use. Makes a neat Highly Regulated =15V Supply for OP AMP’s, etc.
Requires only unregulated DC ({18-30V} and 2 bypass capacitors.
With Data Sheet and Schematics. 8-pin mDIP $

RC4136 Quad 741 Low-Noise Op Amp mDIP $0.95
LM1304 FM Multiplex Stereo Demoduiator DIP 0.99
LM2111 FM iF Subsystem (IF Amp, Det.. Limiter) DIP 0.99
1N6263 Hot Carrier Diode 0.4V @ TmA 0.1ns DO-35 1.00

ZENERS—Specify Voltage 3.3, 3.9, 4.3.5.1,. 6.8,8.2
9.1, 10, 12, 15, 18, 18, 20, 22. 24, 27, or 33V {:10%)

® MONEY-BACK GUARANTEE
® ALL TESTED AND GUARANTEED

400mW 4/$1.00
1 Watt 3/$1.00

ADVA ...

BOX 4181 EN,
Tel. (415) 851-0455

WOODSIDE, CA 94062

1ICor FET's WITH
$5 & $10 ORDERS.t
DATA SHEETS
WITH MANY ITEMS.

$0.24 | 2N4091 /81 | 2n5638
.24 2N4092 $0.75 | 2N5640

2/S1| LMI40K-5  $1.20
2/51|LM340T 6 1.20

Nas6 1o o |2NT20 48(2N4121  I/S1(cP5a3  $4.00  LM3EOTE 120
1n458 /51| ong1p 3/S1(2M4922 381 (CPB50° 5.0 | LM3AT-12 .20
WaBlto o (N1613 S023|24124  5/SI{CPGSI  SaD| LM3AOT15 120
1N486 K17 2912N4248  5/51|E100 4/S1| LM340T-28 120
W60, o |INIBOD 36|28a200 551 [E1D1 ST UMITEN" 55
K759 2N1883 38|2Na260 48T [g102 ISt WM3TIN 250
1N914° 15/81| 282219 .24 (284274 5/81|E175 3/8t | LM38ON 129
W2t |2K2222  GSI MO SO.29|MPFI2to’ 3 INESSSVS  iSI
w7 S1\2n22224  §/51 [2N4303 29 MPFIDa NESS6A  50.90
INI0B4  6/S1|2N2369  5/SI|2N033B S1(MPFI1Z 4181 LM709CH 29
INIG0O  GST|2N2606ta o (2N4360M  2IST[MPSGSTS  3/ST LMIOSCN 29
INGOOT®  12/S1 | 22608 2na33t SU[SETODT  a/s1 | LMIZBH  2ig

$024 | 2N4392 $0.30 (SE1002

4/$1 ‘ LM723N* 3781
.24 | 2N4416 2/31|SE2001

4/$1 | LM739K $1.00

4/s1 LMMH:N 38t
$1.50 | 2N4B56 10 51 [SES001 ta st
2N3563 5/$1 | 2N4861 SE5003 LM74H:N|4
2N3564 4/$1 | 2N4B6TE 2/S1SES020 $3.00 | LM747CN 65
2K3565 to 651 |2N48BAE 2/S1|TiS73 te I 748CIDIP 38

2N4B81  S250TISTS 789CI 0P 1.00

1N4370 ta | 6/S1 24888 $1 844CP mDIP 80
a7z HSV|oN3e3ea  5/S1(zMases st a',f;;:"; "S:ZSSS MI30AN 115
INGASA qsist|zN36al  sis) awses7  a/sa [SETERY LMIasEN" 351
1N4728B 1o Y 2N3Ba2 5/81 | 2N50BB a5 SK7410N "5 LM2111K $140
1N4753 S an36a3 bt |aNsizer g [SNTUON 1R xR2ssece 155
WS, [INI6A et (285135 Nraow e |2ma00e T 195
185236 2N3646 4/81 [2K5138 §/81 SNI8SIN '“ TAI028A 1.75

Mo (oMs1I s/sy SN 18 I Cad0as 8

2N J69 2NS163 3/% SNTaTEN 'Au LM3D75N1 145
VARACTORS (2389100 (. (286197  ss.00(SHOATEN 40 cadosee 62
IN51¥ to 2 2NJ694 2N5199 250 SN7430N ’“ LM3B00N 55
1N5134 IN3BDY $0.80 | 2ZN5210 38 3 RC4134D 1.50
05 144MHz 5 | 2N3822 .70 |2ZNS308 2/81 |LINEAR IC’s RCA194TK®  2.50
F7 432MHz $112N3823 40 | 2N6397 $1.50 |LM100H $7.50 |RC41950N°  1.25
V830 to $1 ZN3BEE 75 | 285432 1.90 [LM301AN .27 |RCA19BTK” 2.2§
MVB32 W03t (o INIET  ISTLMIOM 27 |LMazsOCh 200
MV1620 to 2K3906 2IN5453 SC.IB | LM308N 88 | RC4S5BON 55
MV1634 St|2nd919 5o [sass Vst [Lmdnsk 94 | N5556Y 35
MV1866 to N3922 500 |2N5485  2/51(LM3TIN B0 | Ns5SEV 50
Mvisrz 52 [owa9sa 320 |2N5543  $3.00(LM320K5 135 wATBOSUC 125
MV2201 to 2NI958 105 |2NS544 250 [LMI20K12 135 ‘aosa DIt 375
Wv2205 Slizwaero  100|2wss6t  12.00[1m3z0K15 1.5 [DMISssz 89

™  *SUPER SPECIALS: 7

1N34  Germanium Diode  10/S1 FSA2501M Diode Array 2/81
1N914 100V/10mA Diode  20/S1 MPF102 200MHz RF Amp  3/81
1N4001 50V/1A Rectifier ~ 15/1 | 40673 MOSFET RF Amp  $1.75

94

1N4154 30V TN914 25/$1 | LM324 Quad 741 Op Amp

BR1 50V %A Bridge Rec 4/$1  LM376 Pos Volt RegmDIP 55
2N2222 WNPN Transistor 6/$1 | NES555 Timer mDIP .38
2N2907 PNP Transistor 6/S1 | LM7232-37V Reg DIP 3/s1
2N 3055 Power Xistor 104 $0.76 | LM741 Comp Op Amp mDIP  6/81
2N3904 NPN Amp/Sw 5100 6/$)  LM1488 Dual 741 mDIP 3/81
2N3906 PNP Amp/Sw 3100 6/51 | CA3086 5 Trans Array DIP 62
CP650 Power FET %2Amp $6 | RCA29 Pwr Xistor 1A 30W .70
RF391 RF Power Amp Transistor 10-26W @ 3-30MHz TO-3 §5.00
555X Timer 1us-1hr Different pinout from 555 (w/data} 3/81
RC4194TK Dual Tracking Regulator +0.2 to 30V @ 200mA TO 66  $2.50
RC4195TK Dua! Tracking Regulator + 15V @ 100mA (TO-886) §2.25
8038 Waveform Generator ~[1/\ Wave With Circuits & Data $3.75

-k
-k
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Watch for our supermarket bargains each month!

HE

Y PAKS®
GOOD NEWS E- TRAVELS FAS E[L’Eg‘l""“xsupﬁnMAnm:T

DISCOUNT ~—

’T:\IEIN.S O=; ) /\ ,)’ NOV.77 RADIO ELECTRONICS SPELIALS
THE MONTH = e NN T ECC INDUSTRIAL
_ — = k1% IT OPEN FACE DPM
SPEED

® Dual Range! DIGITAL PANEL METER

o-znv' ?(;e?gnl:)‘tllcr ANYWIERE have ‘em o CONTROL

it 1995 Displays DC volta 0.08

] RCA Migh quality
“POCKET” YOM

e IoojoIghing per ot N accurucy! Minus «dgn uuwtomaticatly displays nexative | 3 FOR 95
Model WV.539A. Features input. fligh Input impedance, 100 magohms. Uses the

1% precision, movements latest MOS-LS| circultry, assembles in min $16.

diode  protected  against tes. Autnmatic zcruing. Voltage range selectahie b

burnout. Mensures DC volts

nt « both
AC voltx S o

changing two comp
/‘ "} plete kit with PC board, readouts, IC.

A 086 Ham. Rated st 1200 watts, A va slaborats
eircult for many

al
0-15-150-1000: IC eurrent - x. Less case. ltequires = 5V0¢C Size 30,7 « 57 | devioes. Easlly controls speeds of slectrk & s, brush
0-150mn: resistance X 1000, [V} 11M4041 OPM Kit Wi, i} oz type motors, ete. Built with heavy duty al'amc am fram-
Sensitivity 1000 ohms/volt 11R3042 DPM Wired ing. Comphu with sxternal pot, o variable

AC-DC. Usen penlite cell. 11R3038 7107 Chip_ speed contr Heavy du 5 oolorsd

\ nat linclulod. Size 27, - wires for 1TSVAC 80 ergles, asd tem to be i -ntrolled.
E 5 aza. " 10/32 ting stud. Outperforms e y
Cat. No. 112921 Angption. th ’,‘,‘;,‘“’ ot " TOUCH-TONE $ 50 B it baoves diaran Ua i ‘temgaere, o
_ s —3 moblle or &m.me e kit ENCODER KIT troller too. Wt. 3 Ibs. Cot. Me. [ 1R3I®2
Includ omerics  toueh d . _
] 5 50 Tv GAME TorE, ",.'x..', Motoroln  MC- B“)’ em 39}"”‘”3’)'

& HI 11410 chip. & all compo- ) 11R3382 Touch Tone IC MC14410P B N I ’-5 95
JO sTch nents  necessar with P 11R3149 12.Key ‘‘feather touch hmo.m s 8
hoard, 1 mHz crystal. (7 11R3635  1.00 MHz Crystal H

‘e Includes four 100K pots "t 8 i Cat. No. 9RIIBS [ 11RIIBI _Autopatch PC Board. 5 GlGA"! RTZ

E. J Mo
&) s o Pement er JUAMS take note! High freauency. high
S A"“" ey Uity fjud mount TO-12R cnae. Perfeet for Uil"

manual track nelectlon with [ /iy tommunicutions gear. 'n L
program tndicator  llghts V. iTe 20-200. Te max 300 mimx. power

P Player shutx off automat- § . e
? h ‘ j rd feally when tape in re. |1 WOUS »_emitter lends. Type SDI0M 2r 02V
d - moved. Hullt-in low-distor
§is » T (preamp el w1y 2 Great for Light Show:, ! trobes,

<! 95 mator \\’.‘m input & output Light Disploys,
- cmbles equitex  external !
% SHTetacd power supply. With instruc. Stidergector.!
- b

For TV & computer games, -
and  quadrophonic  balanc- e 118 VAC fan-
Iln"“hl ld’l x {v‘ sx 1”7, With cocled motor
t

e, No. l.lll'lsou o Al b ?‘

cablnet.

POLY PAKS “CHIPS"

‘ AWAY IC PRICES' 4. C. PENNEY'S

Order Cat. No. 11R3048 and Type No. N
. : S=Irack

w/"-

stud for heat »

Ty Sale
[]1CM7205  Stopwatch $14.95 TAPE tions, Size 9 x 6 .
AY3.8500-1 Six TV Games 9.95 preamp 7 Wi 4 Ins Cat. No1iR: -~ ¢ Weres many
MMS330  al3 Dit DVM 4l95 TRANSPORT . il - = time our
[:] Voit Control Osc 4.95 o T R ] i
KR2376 Encoder ROM BCD . 6.95 69C ,‘.’,""".. I asie z price,
9SH90DC 350 MMa Prescaler s.88 |EACH for SPECTROL 20 e | « Wd I
MC14410  Touch Tone Encoder s.9s § A “SKINNY-TRIMS” e
MK2002P  Char. Gen. (2513 squal) 3.95 : - focusir | lens!
ng;%;z“ ;rlnqualﬂc.y g::u" pale 2; :g ":.“ "g" rio ml:f;‘ﬁ‘:e“"."ﬁl 1R3863 28 Turn upright, type 64 i
vy Olght 12. CI11R3864 25 Turn fiat lyp. 64 r
MMS316 Atarm Clock 2095 33 l,E‘; M":"Bféﬂ:‘m"&f'[{’: 11R3866 Single turn SIN1 PROJECT-ALL 1
r""’"‘"“"" 14.95 F Drtent and Volue. *Avellabis In oil 1ypes * 2 in Cot. Na. 9.
rasable PROM a.9s
8K EPROM 22.88 o
1K RAM 1.3 03 AMPS

— e S $ Idenldlo; chs. lam r‘m'.
— — et 16 88 tape decks & mure! Modern maker. Originally desitned as a xlide "Oleclor
"DIP Res. “c::," / cabinet, 5 x 41z x 2)an QLS miy be modified for projecting a bir of te. High
Switches Your 0 04 AMPS  Mith p quallty 7 lens condensing rystem. Requis tandurd
r/—'

e Satiehas POWER - k- B100 wate projection bulb. 35mm slides ear & inserted
{j11R3e68 51- )  high SI?PPLV 319 95 L A and removed manually. Heavy duty bakelit: - e, grey
C)11R3669 g bt "\"o‘" cun 5 at. No11R34s2 hamme rtone  finiah. Denign

T
Ql1a3070 3 them when » "“, = ¢ Completely & 12 VDC @ 3 Amps output

Many nther ¢
C1ir3e71 6 SPST. fits  14- "" AR g wired ® Regulated. continuous dutyfl- "W Ibs. Cat. No,11R387C

= (‘1 lesrl 7 _sockel Wt L T

= TEST LM YOURSELE 'N S$AI'E! |BARREL KIT 728 fBRIDGES! K
°  PRE-CUT! INNED 20 for
1'n T T T EXCLUSN&’// Rl Sl e 8155
o ; %
BUARANTEED BOOLoNRINE. 31 R e by 2 o
R
.\\ 50% YIELD ON BUy 1 [ ienainr Rave "color plashie | hridies, How g se dun
Q- .,, : UNTESTED 1 | [lockete Wt 2 oitadeag| Bl 9 0rs Na. & 24022
snnan KT nos a BARREL I(Il' 4283 BAR“L XIT - zoo ARREL KIT £244 = BARREL KIT 7239 BARREL KIT °T
CALCULATOR [¥¥us o LINE coaos@ 6 DIGIT READO ,./ oBaY smeas | _ %‘RREL Ky | SHIELDED CABLE HALF INCH
KEYBOARDS .:... 8 for PIMODULES X LRI ALL 40 - $1.98 | rREADOUTS
10 for $1.98111] 31 ?sAé!;o o et |3 fOr $1.985/7/ 11 e 15 for$1.mt
: 2 ) w )
fion et R0 ke d e | uasvy: duy o1 onw. 18 B sk eld fund "c“.'l';'.'.‘n‘.,",”.,'.'° flobby faliots of the fa-| =" Kiy, % | For mikes; atereon: 1-cond, HORRY oy e

L m ersaesble program-
Ln ‘& molded plug. W1 8 [driver chips heneath epoxy{ ;muble ROM. 2048 bit
1R3729

. To-
lous give-away. Wt. 12 ozn c‘ludo. Fairchilé *WD-500

- L"Ffeet ga / Jacket, Wt. 1 Ib,

Cat. No. 11R 33524 oza Cat. No. 11R1I843 ,~ |on hack. Wi, 6 0zal1R3g18 11R £at. No. 11RISTT 807, 11RME>
BARREL KIT f2258 BARREL KIT ,,,l /BARREL KIT 208, SEARREL KIT 2201 g |BARREL KIT 2194 ARREL KIT ;1902 BARREL KIT 118
SOUND TRIGGER{L [] IC SOCKETS ’ (6V INDICATORS “l 10 AMP INLINE NYLON GEARS 400 PAal's g
3for <IBLZ| 8 for w/leads (4 e 40 for QBB $1.9
or Includes ren u B capx,
Sl 98 Robl 2 15 fOl' 51'98 4 \Factory dump.d in barrele ? . dindes. ICs. 3 work,
londal F 214 gin, Unbelievable! Worth $50. [Test lamp manufacturer [We can't test ‘em. hut for de vnmu of sizes 1” to | xome on PC hmr sumped
tal mike amplifier, trikgera W' ualondai Four 14- ecision  submini [dumps inventory! Worth{the price you can't go| 3" Rears for the mechan- | into barrels by NG was
SCR. Use for mlarms, el:l four 18-pin. Solder l-" oll appltcstions. |69¢ ea. Like erain-o-wheat.fwrong. Hobby. Wt. 8 onzs. | cal zear train hobbyists. | 100 % mm-rlll a1 12 oza
Wt 6 oxs. No. 11RJ62 lo-profile. No. 11R3621 Wt. 3 ozs.No. 11R3528 |Cst.No. 11R 3526 hobb, |{Cst. No. 11R1478 Wt. 10 ozs. No. 11R3427 | Cat. No. Jemd
BARREL KIT 7184 BARREL KIT 162 BARREL KIT 183 BARREL KIT #160 [BARREL KIT 5138 BARREL KIT 128
%-WATT METAL FILM |;umBO RED LEDS MINI TRIM POTS HOBBY vouncr 3‘6‘“6?_\""0"!5 MINI-DIP IC'S EQrARLE'L:Ll::IJI:;'I‘]
3
150 for 15 for $1.98 - (100 for $1.98 —
$1.98 100% material, urer can '&’(51.98 9 ses. 741's, LM380, 703, 564, 40 'or_{:___q'
. |celtation " trom ; ¢ ~109K  TO-3  barreledf Did you hear of OAK? An.|685, ‘who knows? Factor; | $1.98
H00[, reidl ML el pr a0, mile. Ll 00 (o 1 T vt T e gmlknd hut whol other eapt maker barrelled [mixed. you test. Untested ARS8, CAPSCIRIE
S s of projects. red lena at a buy e turn. [wan! o e em f . ejec- d hobby. Wt, 1 1b. v ¥
tors. Long leads. 11R3413 |Cat. No.1iR3385 114 W. Wi 6 oz, LI 33a5frain. Wi 20 ors.d 18 3330] the. wides cre. - 11R3208 | Cot Nor 11H3245 voltsaes Car o1 811237
BARREL KIT f126 BARREL KIT 113 BARREL KIT 2109 BARREL KIT f104 BARREL KIT 7101 BARREL KIT 99 BARREL KIT 91
UPRIGHT ELECTROS MOLEX o >° ——_TERMINAL STRIPS SLIDE VOLUME RESISTOR SPECIAL |PHOTO ELECTRIC HALF WATTER
40 for e SOCKETS  o0d °°°°100 for $1.98 § CONTROLS =, |200 for ., =2 |CELLS 200 for $1.38
$1.98 150 for Cot.Nod Wide nast. of terminal stein] 10 for - SI 98 ““‘ 10 for Sl 98 Resistor tactory d to
. $1.98 11r3t68 connectors,. from 1 cantact 1.98 " ,_»A - Asat. GE types, CDS types.| toul ua hy mixema 1007
1mf to 300m{ 1n mixture . e ap “Strip manuractarers| D4+ W Includen: Va. Yo Mixed by factory. Big job| eolor-coded re.is ~a  in
ol \-allaxr' 1N0% marked |Calculator maker .dum;) Welbarrel dump is your gain CatNo.11R30S7 watters, or. lnr us to separate. 100 % | barrel. But valu. 5 there.
'a good. 11R3226 gut s zillion of emQ Wt 1 Ib.Cat.No11R3136 100 % zood. un:osa good. Cat.No. 11R 3082 4 0203RI086 Lo -ied
BARREL KIT :8 78N IBARREL KIT i8¢’ \ [BARREL IT 583/ “gamres kIT 171 BARREL KIT :68 & | BARREL KIT :61 BARREL MIT :51 i)
98§"°BB' LEO LM-340T YOLTAGED capaCiTOR sPECIAIf2 WATTERS 4 ;0“5;'“"‘5 CAPS | SLIDE SWITCI 2 | s
40 for $1.98 e 100 pcs 100 for 00 for 130 for 5198
5 or $1.98 m .
mixed in Warrels. ‘Linesrs, [WOW! Top USA. makes Pucors refecin. hobor. or| 61 OF $1.98 wox| $1.98 Al shapes. sizes. sp- apat,
7400°s. ROMS, DTL'S, reg- [|dumps dlscretes in harrels. [meic e cjucta May include ied S . . %00d. |Fineat €abs made. A8 a gam-| Momentaries. etc  Iremen-
istera, clock and calculator |liobby snd untested. Use 15 1% or 24|micas. moldeds. plastics |Suppliers throw ‘em in thefble we boukht 10 barrels| dous shop pak 0's of
chips and more. Wi, 12 oza. [able yield 50% or hetter!lvoita, m 220 power tah.|cetamics, discs, etc. Nifty|barrel. It's u 1i°l Rold mine.ffrom factory. mixed values:| switching project
Cat. No. 11R28B60 . 4 oza. Cat. NoJdl1R28S9W, 4 gzx Cat.11R2635% 100 % good Cst.Not 1R 27 38|All markedCat.No.11R2735)1!! xuod.Cat.No11R2729 | Cat.No.11R 272 M0 ¢ 5 good
BARREL KIT £39 ‘BARREL KIT 231 BARREL KIT - u BARREL KIT ¥27 BARREL KIT “26 BARREL KIT :20 BARREL KIT {1n
:‘S’fsglggs PREFORMED PREFORMED DISCS  |PLASTIC TRANSISTORS LONG LEAD DISCS DIPPED MYL 2R}
et g 100 for $1.98 1200 for fl 98 150 for 100 for. 100 for — ) | 60 for $1.a3
15 for $1.985% Made tyl- By, Coril $1.98 £ 3
Factory fallouts and ot l’h: Iﬂnr:::l- Teniutar made: = i1 mies shelf Inventary Qui DLl R R o $1 98 Briened] ot A e A
¥ -3 po L 7 . 1% . - - . asst. & 4 -
Po5br. o orme s e, |Santly b patiers 15 1o I3 Ton [ Lo fbut ne dumped e o bar 0% O e e | marked sl Lune ead | 75 dumping cem oo airoi fl 22
Wi 1 Ib.Cat. No.13R2617 |vuluen. Cat. No. 11R260% | No.T1R2608100% guouJ Mixed values 100!11R gmosjturers. Wi. 8 ozs 11R2604 | Cat. un:ssaxoo% &00%, -*-";“"Q” ¥ ¢ good @)
BARREL KIT 14 BARREL KIT 17 2 BARREL KIT £1 Terms: Add vostaze Rated: net 30 <
PREC SION voLume A . :’:'}"‘f:,"‘" 2 3% |sn7e00 DIP IC'S Phone : Wakefield, Mass. (617) 245-3829 D .S‘ ., g‘ m
RESISTORS [30 ‘¥ |switcHinG piopes |75 for $1.98 Retaii: 16-18 Del Carmine St.. Wakefield. end for FRE = <
200 for for Six 100 for $1.98 [Mirked 14 and 16 pin dips, Fall-Winter CAT\I.OO %
lsl 98 100°% goeod |, da may  include Rutes, Hip-
51-98 Sariery | of d":‘:f":“'“'m';:’D‘i“"“f--- W|flops, registers, counters| oo
Marked and unmarked ¥ = " ices who knows? \,nlelled hob
Vs, 2 watle.No 1183 U, K aas Cetme daRsie Unicutea (5,115 HiRa45] p.0. BOX 942R LYNNFIELD, MA. 01940 | BE PH(N| =
b
©Poly Paks Inc) Waketfield, Mass., U.S.A. 1977 MINIMUM ORDER — $6.00 ~
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ALL TOGETHER NOW!

The acclaimed Equinox 100® mainframe kit ($799) is now
a complete S-100 system.

Because now there is an Equinox 100™ /O interface kit
($120) that handles the hard work of interfacing all your,
peripherals.

And Equinox 100® 4K memory kits ($109). Assembled 8K
memory boards ($188). EQU/ATE™ editor/assembler and
BASIC-EQ® software on cassettes.

It all goes together. It all works together. It's ali together
now at special system prices.

See The Equinox System™ at your local computer shop.

© Call toll-free to 800-648-5311. BAC/MC accepted. Or write
Equinox Division, Parasitic Engineering, P.O. Box 6314,
Albany California 947086.

GO
DIGITAL,
GO DANAMETER

(The New VOM For Today’s Needs.)

* 0.25% Accuracy

* Full Overload Protection
* Really Drop-Proof

Full One Year Battery Life

DANA,.

Dana Laboratories, Inc.
2401 Campus Dr, Irvine, Ca 92715, (714) 833-1234

CIRCLE 81 ON FREE INFORMATION CARD CIRCLE 79 ON FREE INFORMATION CARD
UNIVERSAL 4K x 8 MEMORY PRINTED CIRCUIT BOARD TRANSISTOR SPECIALS Full Wave Bridg!
BOARD KIT SINGLE SIDED EPOXY INIBONENISITIO-BE Sl PRV 24 64 254
£ thick unatched - 1
$69.95 T 3N1546 PNP GE 103 S ORI I S w— Cw—
32-2102-1 tully butfered. 16 address lines, on 7WATTLD'65LASER DIODE IR $a95 AN’G:BG NPN S TO-3 Duilingran 170 400 95 “1.50 B 'ibd
board decoding tor any 4 of B4 pages. standard - 600 120 175 24.00
S 2N 3820 P FET s a5 SNagon pNp 7066 " E G POWER
2N 5457 N FET $ 45 g 2 i SANKEN AUDI WE AMPS
EXPANDABLE F8 CPU BOARD KIT 2N2646 e 7'\‘“0“9"'\‘” GEIOW 5/% 1.00 S11010 G 10 WATTS
$99.00 ER 900 TRIGGER DIODES 45100 m‘,ﬁ‘ i TR e 150 51020 G 20 WAYTS ¥
featuning Fairbug PSU.TK-ot static ram. RS 232 2N 6028 PROG UJT S 65 RTINS R A = b Si 1050 G 50 WATTS
inierface, documentation, 64 BYTE reaister MINIATURE MULTI TURN TRIM POTS 2N2222 NPN S 7018 1.00 TANTULUM CAPACITORS
100, 500, 1K,2K 5K,10K,25K 50K, 100K, 2N3055 NPN S/ TO.3 s 70 T T
4K BASIC FOR FAIRBUG F8 200K 500K 1 Meg 575 cach, 3/52.00 2N3904 NPN §: TO92 5/5 1.00 L I S CHOHE 10
oo DS ve5 . 47UF 35V 58100  22UF 25V
on paper tape 250! CCD202-100X 100 charge coupled devme N390 0 TT% 2 56 1.00 68UF 35V 55100 15UF 35V
s sensOTVAY S 00 2N5296 NPN $i TO-220 s 1UF 35V 5 S100  30UF 6V
C/MOS (DIODE CLAMPED) 2NB109 PNP Si TO-220 S .55 2 UF 20V S
1363 s 2 J
74C10- .22 4012~ .22 4023 22 4042~ 78 VERIPAX PC BOARD A e o 20 14 33UF 35V 28100 47UF 20V
74C193-1.50 4013— .40 4024- .75 4046-2.25 This hoard 152 116" single sided paper £poxy : 2 4.7UF 15V 5/$1.00 68 UF 15V
4001 22 4015— 95 4025 .22 4049- .40 004rd. 4°-"x6';" DRILLED and ETCHED TTL IC SERIES 6,8UF 35V 4.51 00
4002 .22 4016— 40 4027~ 40 4050 .40 which witl hold up to 21 single 14 pin IC’s 7400 14 74151— 60 74LS SERIES  7ars 65 LINEAR CIRCUITS_‘
4006-126 4017 1.05 4028- 88 4055 1.50 8 16, or LSI DIF IC's with busses o 7201 14 7446 .65 74153- 60 74LS00 26 7415126 65 LM 101
4007— .22 4018 1.00 4029-1.10 4066 - .80 power suf connecto 4.00 7402 14 7447 .65 74154 85 731502 26 1415132 80 LM 301 748 3|
4009 42 4019- .25 4030- .22 4071 .27 MV 5691 YELLOWGREEN i 7403 14 7448 65 74155 70 731503 26 74LS136 39 LM307
4010- 42 4020 1.05 4033-150 4076 1.05 BIFOLAR LED s 90 7404 18 7a50 .15 74157 58 18508 § Iy SIS S 128 bMison >
4011- .22 4022~ 95  4035-1.10 100 PHOTO TRA s 50 7405 18 7472 29 74161 8% e Bl ) S e W=
WwsuU , RED, YELLOW GREEN or AMBER 7406 25 7473- .29 74163 80 74LS09 28 7415153 93 (M319 95
SOjdand W"g‘f wrap tool used LARGE LED's 6/$1.00 7207 25 ja7a. 29 14184 95 730510 26 74LS155 200 Lm 324 105
to wrap, unwrap & strip # 30 wire  $5.30 1L-5 IMCT-2} 3 75 2408 18 7475 .45 74165 95 7aL811 26 74L§|56 95 LM339 1 |g
MOLEX PINS . 100/$1.00 74 17 7476 30 74173- 120 74813 50 7418157 98 LM 358 1a
c‘;;bﬂg‘rgF D|P SOCKETS 0IWIRE 1000/$8.00 74?3 14 7480- .35 74174 95 74L815 28 7418160 102 LM370 115
SPECTRA 22 240N 10 WATT ZENERS 3.9, 4.7, 56, 8.2, 7411 .20 7483~ 62 4175 .82 Tl £0 NN =T (P 3 107 S UG
ELAT CABLE. 14 PIN 25 28 PIN - 50 12,15,18.22,100.150 or 200V . ea. $ .60 7412 20 7485 87 74176 .75 iesy| ~ B2 ISEEL 02 Mty es
JTAIRIJN 16 PN — 28 40 PIN — .60 BEASyadS | WATT 2ENERS 4.7, 5.6,10, 12, 15 7413- 39 746 .30  74177- 75 PiTozs] mho) Aisiealmitss [locomes
1007813 50 RELJIIECIY) - 18 or 22V e § 25 7414 .63 7489 1.85 74180 65 731827 33 74LS169 110 LM 537 250
2708 8K EPROM $20.95 MC6860 MODEM CHIP $9.95 7416- 25 7490 42 74181 1.90 74L830 26 74L$170 172 i m553 -250
2522 STATIC SHIF T REG 5“1’95 7417 25 7491 58 74180 1.00 740832 33 74LS173 139 LM 555 aa
2"|“CHA;U; TER GEN $ 995 7420 14 7492 43 74191 - 1,00 731837 37 7418174 105 LM556 as
251811 X 32817 SA $ 250 74254 £25 (939 s | [FUISIE .83 Pinae] by AeraBls D B
__50A 1254 '
210211024 BT RAM s 99 100 06 14 30 8y 30 - O ‘alsiz 8 calS191 180 %65 110
107 P 75 50
200 ery s = 72230 14 7296 65 74195 52 Jiser e aisies 1gs ser  1s0
e A a 00 09 25 50 140 ° 650 7432 26 74107- .28  14196- .86 jas84 26 7aiS105 126 703 90
5280 4K DYNAMIC RAM S 475 600 11 30 70 1.80 850 7437 21 121 33 4- 1.25 741590 95 74LS196 99 709 25
1101A-256 BIT RAM . . . s 7 800 15 35 90 230 10 50 7438 .21 74123— .65 4279 .87 741873 40 7418197 99 110 35
VI05A OV PROM 2 O 1000 2045110 275 1250 7440- 14 73125 40 5331 175 el popersiaigies plslenvl PRl
70 74126 40 1 @ SO’ gy JEY =
5204 4K RO $10 95 SILICON SOLAR CELLS ez o rso- S6 5 5 odsm moruse omouon 23
235-2?1013 E '35 2%" diameter = 741.593 85 7405365 56 1458 80
UART S 695 4V at 500 ma. $4.00 M7001 ALARM CLOCK CHIP $6.76 4aLS109 43 74LS366 - 66 CA3046 7%
CR' B . 2 49
LIGHT ACTIVATED SCR's MINIATURE DIP SWITCHES ;jc:;:a e 7:t::3|2; :: :gg:cc 390
TO 18 200V 1A $ 110 CTS-206-4 Four SPST swrehestin 7aLs UATIIP5 1.95
AT RELE: — one minidip package . . . . . $1.75 z4LS 114 JL53908=2.20
8 - 7 = TR CTS—?]%S 8 Eignt SPST Switeries in %
81 OPTICAL LIMIT SWITCH § 60 a 16 pindippackage . ., . . . .20
=] 320K 5 or 15V $1.40 15.18 01 24V$1.10 2 e
Z LED READOUTS aore s s snae | O S e e T o
8 FND 359 C.C. 4 $ 50 DL-704-3"C.C or 24V S 85 79 MG 5135 — - s
END 70C.C. .4 $ .55 MAN-7-3" C.A ALCO MINIATURE TOGGLE SWITCHES
= FND 503 C.C. 5 § 85 NS33.3 dig array RS232 DB 25P male 5295 MTA 106 SPD1 $120
[&] F 10CA 5 S 85 D 7a7CA 6" CONNECTORS DB 25S female. .. $350 MTA 206 DPDT .70
w
-4
ul'l Terms: FOB Cambridge, Mass.  Send 25¢ for our catalog featuring SO LI D STATE SALES WE SHIP OVER 95%
O mghp':: m”m "?l'"d“.' Transistors and Rectifiers P.O. BOX 74D OF OUR ORDERS THE
a 145 Hampshire St., Cambridge. Mass. Sy DAY WE RECEIVE
a Greder 3500, CO'S 20,00 SOMERVILLE, MASS. 02143 TEL. (617) 5474005 RECEIVETHEM
2
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T NEW LS| TECHNOLOGY I

FREQUENCY COUNTER

TAKE ADVANTAGE OF THIS NEW STATE-OF-THE-ART COUNTER FEATURING THE ]
MANY BENEFITS OF CUSTOM LSI CIRCUITRY. THIS NEW TECHNOLOGY APPROACH .

TOINSTRUMENTATION YIELDS ENHANCED PERFORMANCE, SMALLER PHYSICAL
SiZE, DRASTICALLY REDUCED POWER CONSUMPTION [PORTABLE BATTERY
OPERATION IS NOW PRACTICAL], DEPENDABILITY, EASY ASSEMBLY AND

REVOLUTIONARY LOWER PRICING! $1 19 &5
KITHFC-50C ........... 60 MHZ COUNTER WITH CABINET & P.S... . COMPLETE! y
KITH#PSL-650 ... ........ 650 MHZ PRESCALER [NOT SHOWN] . ............ 29.95
MODEL #FC-50WT. . ... .. 60 MHZ COUNTER WIRED, TEW CAL. ....... 165.95 e

MODEL #FC-50/600WT. . 600 MHZ COUNTER WIRED, TESTED &'CAL._ .. .. .. 199.95

- SIZE:

" 1 :

7™ LECTRONICS,INC. . 3" High
i - R AL 6" Wide
5" Deep

FEATURES AND SPECIFICATIONS:
DISPLAY: 8 RED LED DIGITS .4" CHARACTER HEIGHT
GATE TIMES: 1 SECOND AND 1/10 SECOND
PRESCALER WILL FIT INSIDE COUNTER CABINET
RESOLUTION: 1 HZ AT 1 SECOND. 10 HZ AT 1/10 SECOND
FREGUENCY FREQUENCY RANGE: 10 HZ TO 60 MHZ. [65 MHZ TYPICAL].
SENSITIVITY: 10 MV RMS TO 50 MHZ, 20 MV RMS TO 60 MHZ T'P.
110 $EC L ¥ INPUT IMPEDANCE: { MEGOHM AND 20 PF

- [DIODE PROTECTED INPUT FOR OVER VOLTAGE PROTECTION.
ACCURACY: © 1 PPM[+ .0001% ] :AFTER CALIBRATION TYPICA ..
: STABILITY: WITHIN 1 PPM PER HOUR AFTER WARM UP [.001% KTuiL}

188C IC PACKAGE COUNT: 8 [ALL SOCKETED]
INTERNAL POWER SUPPLY: 5 V DC  REGULATED
INPUT POWER REQUIRED: 8-12 VDC OR 115 VAC AT 50/60 HZ
POWER CONSUMPTION: 4 WATTS

LEAD ZERO
GATE

suP (1]

KIT #FC-50C 1S COMPLETE WITH PREDRILLED CHASSIS ALL HARDWARE AND STEP-BY-STEP INSTRUCT)2NS.
WIRED & TESTED UNITS ARE CALIBRATED AND GUARANTEED.

5 L
CABINETS SEE THE WORKS Clock Kit 60 Hz- ~
Ciear Ploxiglas Stand XTAL TIME BASE SPECIAL PR|C|N&'
Great for Clocks orany LED W enable ®

«6B1g 4" digits Drgrtal Ciock Kits

Digitat  project. Clear-Red f 4126r 24 hr time or Ctock-Calendar PRIME - HIGH SPEED RANI

Chassis servesas Bezel1o || 43 set switches Kits to operate
from 12V DC ‘s
s | 21L02-3 mrs
Power Req 5-15V -_

increase contrast of digital sPlug transformer

vABlNET l displays. eall parts included
3"H,6%"W,5%”D BhCR, White or Plexiglas is

) 2.5MA TYP ) LOW POWER - FACTORY FRESH
Clear Pre-cut & drilled i
CABINET Il Cover Kit #850-4CP Eizz;ia:yrenlog;;% e sl e CTORY FRERRS
2%"H5"WA"D $6.50 ¢ Size 6-4H_4v,-‘w.3'0 j emb\ed 4TB-1(Adjustabie 25-99 1.60 ea.  200-999 1.39 ea.

REDORGREY PLEXIGLAS FOR DIGITAL BEZELS .2352 2/.45 omplete Kit $495 1000 AND OVER $129 o

9%
3°x6"x1/8" . 5 g Nir 8 9495 -
JUMBO DIGIT CLOCK

’”'l’l -:L’ » I”- an -I ILL' ” ’n I\/I’ Acomplete Kit (less Cabinet) featurirg:

DETE- "ITI:' LzE u-:m”l TMARE... ki 7001 six .5" digits, MM5314 1C 12/2¢ Hr.

FOR THE BUILDER THAT WANTS THE BEST. FEATURING 120R 24 HOUR TIME ey time, PC.Boards. Transformer, L ne
29-30-31 DAY CALENDAR ALARM. SNOOZE AND AUX. TIMER CIRCUITS Cord, Switches and all Parts. Ideal =it

Will alternate time (B seconds} and date (2 seconds} or may be wired for time or date display only, in Cabinet |l

with other functions on demand. Has built-in oscillator for battery back-up. A loud 24 hour alarm Kit #5314-5 $1995 2/e 33
with a repeatable 10 minute snooze alarm, alarm set & timer set indicators. Includes 110 =
VAC/60Hz power pack with cord and top guality components through-out

JUMBO DIGIT $995ea_

KIT-7001B WITH6 - 5" DIGITS $39 o CONVERSIICIN K}
KiT 70010 WITH & B DIGITS & PR 1 Convert small digit LED clock to lar je
2-.3"DIGITSFORSECONDS ... .. $42.95 = '/} 5" displays. Kit includes 6 - LEDs,
T e o U'E'E aHE) IE lﬂ.l 24+ | Muttipiex PC Board & Hook up inf>.
x — e e i - Cathode
KiTS ARE COMPLETE (LESS CABINET) 7007 X DISPLAY 7001 B D.spm Kit #JD 1CC For Common
ALL 7001 KITS FIT CABINET | ANO ACCEPT QUARTZ CRYSTAL TIME BASE KIT # TE Qﬁ_‘)d Kit #JD-1CA For Common Anode

PRINTED CIRCUIT BOARDS for CT-7001 Kits Specity for 7001 " I I ’ ’ I ’”‘ /
sold separately with assembly info. PC Boards are I ] LD S !
drilled Fiberglass, solder plated and screened B, CorX-s795

: W
with component layout. ’

oo N N L TS

AUTO BURGLAR /. . VARIABLE REGULATED | | = 12 VOLT AC or
ALARM KIT ' | AME w2007 DC POWERED
AN EASY JOASSEMBLE ANDEASY TO INSTALL POWER SUPPLY KIT
ALARM RROVIDING MANY FEATURES NOT = o VARIABLE FROM 4 1p 14V * 6JUMBO .4"REDLED'SBEHINDREDFILTER LENS WITH CHROME RIM
NoRMAULYIFOUND [KEVUESS] AuaRmITnaS « SHORT CIACUIT PROOF ¢ SET TIME FROM FRONT VIA HIDDEN SWITCHES o 12/24-Hr. TIME FORMJ
CUTOnES R SENSORS. WILL PULSE HORN « 723 1C REGULATOR o STYLISH CHARCOAL GRAY CASE OF MOLDED HIGH TEMP. PLASTIC
RELAY AF 1MZ RATE OR DRIVE SIREN KIT « 2N3055 PASS TRANSISTOR + BRIDGE POWER INPUT CIRCUITRY — TWO WIRE NO POLARITY HOOK- P
B T T et s s PERODE Uni?  CURRENT LIMITING AT 1 Amp |+ OPTIONAL CONNECTION TO BLANK DISPLAY [Use When Key Off in Car, Etc.
MOUNTS UNDER DaSM - REMOTE SwitCn K| T # AL R-1 KIT IS COMPLETE INCLUDING ¢ TOP QUALITY PC BOARDS & COMPONENTS - |NSTRUCTIONS.
ot wOuTohleie ofneo Suos ORLLED & SOLOER PLATED |+ MOUNTING BRACKET INCLUDED
PROVIDES FOR ULTAA DEPENDABLE ALARM FIBERGLASS PC BOARD AND KIT #2061 $ 95 30R $ 115 VAC $25|l|
mnomiroouosvLowyv::s:s:in;i:;; #ALR-1WT ALL PARTS {Less THANS- COMPLETE KIT 7 MORE Po:veép;ack T
TGP ALITY COMPLETE KI -
xfm?;‘slmo onArL‘Eo DRAWINGS AND mro WIRED & FORMER) KIT#PS-01 35895 A Z
STAUCTIONS OR AVAILABLE WIRED AN TRANSFORMER 24V CT wil! ASSEMBLED UNITS WIRED & TESTED
TESTED TESTED provide 300MA ar 12vand ORDER #2001 WT [LESS 9v. BATTERY] 23725 poe 33F| o)
$19.95 § 1 Ampatsv. $3.50 | Wired for 12-Hr_ Op_ if not otherwise specified. MORE - rﬁ
ORDER BY PHONE OR MAIL s <
COD ORDERS WELCOME \ T
DPTDELECTRDNICS' INc. ORDERS TO USA & CANADA ADD 5% FOR SHIPPING, %
HANDLING & INSURANCE. ALL OTHERS ADD 10%
BOX 219 HOLLYWOOD, FLA. 33022 ADDITIONAL $1.00 CHARGE FOR ORDERS UNDER =
$15.00 - COD FEE $1.00. FLA. RES. ADD 4% STATE
PHONE [305] 921-2056 / 921-4425 TAX. :“
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With a 525 prepaid order get an mtel data catalog
With a 550 prepmd order get the 8080 user manual

8K RAM BOARD

FULLY ASSEMBLED & TESTED, JUST
PLUG IT IN-64 21102’ {in sockets)
ALTAIR & IMSA! 8080 COMPATIBLE, ON
BOARD REGULATORS, FULLY BUFFERED

S1899

WHO NEEDS A KIT? BUYIT, PLUG, &GO

IC SOCKETS

SOLDER TAIL TIN | WIRE WRAP TIN l3)
10 100 0

ping ea. pins ea. 1
8 25¢ 22 18 14 45 40 32
14 25 22 18 16 48 43 35
16 27 23 20 24 715 70 60
24 50 45 36
28 80 I5 molex
40 99 94 89 1Is500%4.75 5K 238
: 1K 850 10K 70
2K 16 50K 325

RADIO-ELECTRONICS

CARBON FILM RESISTORS

High quality .25W 5% All STANDARD VALUES
FROM 2.7& to 2.2m STOCKED IN DEPTH

'ii)h‘ 4.6" |§..i.dr5.6 Thousand 100 mynimum

$14- ver value
no mixof values

RESISTOR ASSORTMENTS

LEADS TRIMMED FOR PRINTED CIRCUIT BOARD

200 AW 5% 200 v2. 5%
82+ |*s 3-

-SUPER SPECIALS-

COUNTER DISPLAY KIT

Ideal module for home built counter
projects. Includes 7490 decade counter
7475 latch, 7447 driver, and RCA .6"
NUMITRON display. PCB with plated thru
hole and instructions supplied.......
KITS SUPPLIED FROM ONE TO TEN DIGITS
PER BOARD (all interconnec:s plated)..

$5 89 i lglt 3)

745206 pip 256.1 4585 RAM  $ .90 RES'STOR ASSORTM["T
93410f ~ ” .90

LM308AH or-nue s 90 with metal cabinet

H " " proGRAMMABLE .90 —

78L05 1092 1 + REGULATOR 30 100ea 1/4W 5%
78L12 - 30 =r' ¥ AN N
78L2.6 2.6V .1A positive .30 0 o e
MM5359cnvsuL osc. TiME Base 1,75 wm W i s e e
MMS5058 1025 817 s1ATIC 5.8 MInt. 200 m .
LM300 ADJUSTABLE REGULATOR .60 - i 344_95
|:7M723 N .50

47 DUAL OP- AMP 50

ZENER 16V 1W on fape .10 LY !EEPAMIIR%IN!EEUBETED CZIRCUITS
DIAC 27 vour 1rIGGER DIODE 20 | 22152 22148 L3089 0/ $20
CERAMIC FILTER 107 mp.. 125 | 221-%5 221062 Ui

7812 10-3 10mp REGULATOR 69

78M05 10220 54 69

- SWITCHES-‘

RED PUSH BUTTON

DIP TRIMMER
12 TURN 4% V4x'4
5K or 200K only

N.O. MOMENTARY

CONTACT / mig. DALE
30¢ each ' $-50 tor o4
8 s2 J POTTER

100 22 . BRUMFIELD

1000 195 octual size | o 0 b

MINI MINI TOGGLE
EXTRA SMALL D.PDIT.
3A 125VAC CONTACTS

4 PDT 3A Contacts
24VDC COIL
650 ohms

120VAC
10.5MA

5 YOLT § AMP
REGULATED

212 VOLT 2 AMP
POWER SUPPLY

The perfect supply for mini and
and micro computers. 5 volts @
8 amps, and +12 volts @ 2 amps
provide all the power you need
for TTL, CMOS, OP-AMPS and
TRANSISTORS. All supplies
highly regulated. 10V2''x5%2""x
42".Shipping wt. 15 Ibs. Also
has * 6 voits ® 75 ma.Cost to

original user over $250.00. All checked out andguaranteed.Made
for a prestige mfgr.of computer equipment, where quality was

more important than price.
STOCK NO.5554R

Power Supply

$34.50 2/65.00

WHOOP  ALARM KI

Complete kit to make the “WAIL-
ING' siren,

ideal for burglar alarms.

CMOS circuitry altows voltages from 5 to 15 volts, making

this unit

ideal for automobile alarms. Kit is comptete incl-

uding PC board. All you need is speaker and power,

STOCK NO.5555R

WHOOP ALARM KIT $6.95 2/13.00

YIDEOCUBE TV

INTERFACE

The TV interface,described
in Aug. issue of RADIO-

ELECTRONICS.Iinterfaces computers, cameras andTV games to
your TV set. Cansists of modulator and oscillator, putting infor-
mation on channel 3. Kit complete with all data and parts, inclu-
ring reprint of article. Partial kit has all hard to get parts.

STOCK NO.5500R complete kit.
STOCK NO.5500PR partial kit with data

$13.95 2/26.00
$11.95 2/22.00

Send for Catalog 18,

96 pages of Values.

Visit our retail outlets; DELTA ELECTRONICS WAREHOUSE
OUTLET, 590 Commonwealth Ave. Boston, Mass. and DELTA
ELECTRONIC HOBBIES 5151 Buford Hwy. Doravitte, Ga.

DELTA ELECTRONICS

7 Oakland St. P.O. Box 2,
Amesbury, Ma. 01913

{617) 388-4705

BANKAMEHlCARD
e

Y e oA
PRI}

CIRCLE 30 ON FREE INFORMATION CARD

each $1.50 .
8— 10. 73
v, tual
100 — 95. @ ooue
JBT MR1-223 5 AMP DPDT
ROCKER SWITCH WITH PANEL
MOUNTING HARDWARE...... ”
79¢e°- - s
ten $6
$49/c

150 Mhz Prescaler

Use your lov frequency Counter to measurs

VHF or UHF frequencies, This kit will divide the

input signal by ten (10 pr 100 with 650MHz oprion)

Kit contains drilled circuit bosrd, 2 MC10131
IC's, all parts needed and imstructions.

150/170MHz KIT

650MHz option W/11C90 IC....... $29.95
-requires Sv at app. .2A, power supply
and case are not part of kit--—

SUPER LEDs o

This family of LED's are mounted on a TO-$
aader with a 6/32 threaded stud to sacur
to a heat siok.. TWO AMPERES max.
uous current vating (with hoat :ink). LED
a0 be pulsed at up to 254 with low dut
vele. Dara supplied w/order 2
ME2 Infra Red w/low lens g% ©

ME5 Infra Red w/high lens s‘)-‘
MV4 Visible Red with low lens
MVGH Visible Red with high lens

TO-92 TRANSISTORS

50 FIRST QUALITY PLASTIC
TRANSISTORS ASSORTED TYPES

PNP, NPN, AND EVEN A FEW
DARLINGTONS ., THESE ARE

NOT U-TEST SPECIALS FROM FACTORY
REJECT BARRELS, BUT FIRST QUALITY
PARTS WITH HOUSE NUMBERS.

JUST 250K AVAILABLE-SO STOCK UP
NOW ... FIFTY FOR 52_

PO BOX 41778

Sacra mento, Ca.
95841 916 334 lel

BARABYLON
ELECTRONICS

Money back guarantee- $5minimum order.
we pay pos! on orders for $10 or more. All
payment must be in U.S. funds Foreign
orders must include post BAC & MC are
not prepaid orders and shipping is added|

4811 MYRTLE AVE

BANKAMERICARD

ke

R

CIRCLE 77 ON FREE INFORMATION CARD

Your single source for the most advanced S-100
components available:

* Guard your Altair ,
IMSAT or custom system
against program crashes
with CONSTANT VOLT-
AGE POWER SUPPLIES,
special 12 and 20-amp
models from Parasitic
Engineering. * INTE-
GRATED CPU/FRONT
PANEL gives you access
to all 8080 registers, I/Os
and memory from octal
keyboard and digital LEDs
.. by Morrow Micro-Stuff.

* WiinderBuss with Noise-
guard™ is the only 20-slot
S-100 bus-board with two-
way squelching. * TOTAL
I/0 BOARD for $120! 3
cassette channels with
control, R8232/TTY port,
parallel port, memory.
* Write for specs.

Thinker
« 305 Arlington
'IbYS Berkeley, Ca.
94707

photo - courtesy Peter tollenbeck Byte Shop Berkeley
CIRCLE 78 ON FREE INFORMATION CARD
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Al T ~ AV | N T I I h/l I _‘—1
INTERNATIONAL ELECTRONICS UNLIMITIED
10% OFF WITH $25 ORDER aie 29 SPECIALS |[LEDDISPL.YS
$51.49
15% OFF WITH $100 ORDER 7427 .24 [MEMORIES S o
THESE DISCOUNTS APPLY TO TOTAL 7437 19 1101 $.69 NSN e i
OF ORDER — SPECIALS INCLUDED 2454 12 1103 69 FND 359 .59
.12
m 7493 39 1702A 5.95 MAN 72 99
0 3 71 7 Jas) 9 7495 69 5262 99 DL702 99
7401 A6 7453 7 74154 1,20 g . ’ o
7402 a5 7458 T 74155 97 748200 3.25 MVIOB 6/51.00
7403 15780 7 7418 97 § oo ’ ) MV50 16/%$1.00
7404 16 7 35 74157 99 6 Digit Clock Kit 96()2 59 82823 2.75 i 3
7405 A9 7465 3 aiss 199 1 o . 2.49 93410 1.39 556 99
7406 0 7470 30 7460 123 | MMS314 with 6 NS71.27” displays 2 P.C. 74C154 2. . i
7407 28 7472 ;‘53 74161 .97 Yboards — Display board may be remote. & 1189
7408 18 747 : 74162 139 finternal or wall transformer can be used. Y
Kg) 19 79 B a6y 109 |50 60 Hz, 12-24 hour. Includes all necessary s 1.29 52 95
o) DT I | (O e resistors, capacitors, diodes, 3 CLOCK SHIP
7411 25 7476 .30 74165 .99 . 4 ’ ¢ R
7413 a3 7483 68 74166 125 |switches and complete bly instruc- 1023X1 STATIC RAM 16 PIN UART g
7414 65 7485 .88 74170 210 |[tions.
7416 35 7486 .40 74173 1.49 CENTRAL PROCESSING UNIT AY51013A $6 95
7417 ¥ 7w 25 a1 (CKE3 .. $14.95 8008 $16.95 ‘
;42 16 ;‘Zﬂ ;: 74';5 :(7’ " 5P-425-09 9 digit .25" neon direct
g 30 G i s inter( ith MOS/LSI,
o B omo e oAn U | MM5330 oo | 8080A  $19.95 R vbe. e
7425 7 7493 .48 74180 %0 42 DIGIT DVM LOGI L]
7426 26 7494 78 74181 2.45 MORIES
747 9 7495 79 782 79 CALCULATOR 9 MAN 3 M ME . .
7430 '10 74% 79 74184 1.90 LH 0070 ON PC BOARD 100 256 bit RAM MOS th pon $
i 5 1024 hit RAM MOS Dyvnamic 18 am ",
7432 23 74100 .98 74185 220 BCD BUFFERED REF. 56'95 DISPLAY :I:ﬁ,\ 2048 bit PR()\{-S‘AII\(M
7437 25 74105 F 74187 575 A 5 Elect Programmable, UV Lravshi pin nu;
& w3 o n |MM5616  $1.25 BEE 99 | ML
7 15 1 L 191 E a0 " B
7441 8 71122 .3 4192 95 QUAD BI-LATERAL SWITCH : Fiece Programmable, UV Erasabhs 2« pin 995
7442 59 74123 65 74193 -85 Wb TR2E it KAM MOS Dvnamac Tep a9
7443 73 741128 54 74194 1.25 I’ﬁ,:’o‘:lT(!“Tsl m 5314 2 95 3267 1023 bit RAM MOS Dyvnamic 27 pin 1.29
7444 73 74126 .58 74195 74 eralaiit-gowiprol e .  n
7445 73 74132 .89 74916 1.25 8 pin s .17 24 pin 2 CLOCK CHIP $ MM5389 Divider mDIP 2.4Y
14 pin 28 59 Crystal 3.58 MHZ color TV 1.75
7446 81 74141 1.04 74197 .73 P 0 pin Crystal 2,010 MHZ 395
7447 79 74145 104 74198 173 | lepin 2 pn 89 A2 L A L
7448 79 74150 97 7419y 1.69 Bpm 2 MINIATURE SOLID STATE
. 00 5.45
=k SPECIAL DEVICES .| ELECTRONIC BUZZER
- 29
LOWPOWER ::: :LI’I:;IB::::’:.:‘mm D 7S
74100 s 74151 Iyl 74190 140 9,9 FM Siereo Demodulator DIP 2.90 2% ...-’v\
IR 23 geLss ESATSY 120 | 149¢ Balanced Modulator-Demodulator .99
74L0) Bt B 7MY 150 | iereo multiplexes DIP 248
74083 a7z A5 7495 150 ()N 2208 FM Gain Block J4db (typ) mDIP 118 |
T3 a73 %6 498 225 {5000 M Cain Block 48db (typ) mDIF 35 14,5 mm o
;::;: : ;::;; ;‘; ;:F:‘S 225 3513 Characier Generalor 64x8x5 DIP-24 10.20 4 DJIQ“ dC|°Ck K“d [ i
. . 65 230 Tramsistor Array DIP-14 73 MM5312 and 4 N$71 .27 displivs 12-24
740 .9 ass 109 Jo% i SOy - hours. 5060 Hz. One P.C. bourd i tom-
7442 139 65 2 rem W od. lock, displays, and ail
ZALSS) LINEAR CIRCUITS \(175 — e Ay T«au::“::p:gno«i R
LOWPOWERSCHOTTKY 00§ 71 ¥ 42 Pye) w2 swilches, complete instructions and iche-
74500 .36 741832 .38 TAL%95 209 01 29 576 o8 mn 8 LONG UIHE HIGH RELIABILITY malics for assembly.
741502 36 741540 45 7415107 .59 302 53 B0 10 739 147 LOW C1RRENT DRAIN CcKa-2 31098
741504 .: 741542 1.40 7418164 220 304 80 BO-B 125 741 Y NO NMOVING CONTACTS
741508 . 74874 .59 7418193 220 305 o 381 175 % 3 .
741810 36 7a1s30 130 7a1si9r 220 | 307 26 82 175 ;:s 5 78 dB min AT 1 FT. — 450 Hz EA ELGEENAMIGIIIE 13 SR
741820 .36 741893 1.30 308 89 " 195 1458 62 ALL STANDARD VALUES
WK 15 lg Len 1aeg 24 | EB-106 6V 15SmA 4-9¥DC $1.99 YR AL
MIGH SPEED 00 T g4 EB-112 12V 15mA  8-20 VDC 1.9 I CE
T4HOO 25  74H22 25 74He1 25 n 95 CkE o 7524 7y QTY. PRICE
MOU s 7aH0 25 amer TS| Sy s w0 CLOCK CHIPS teach N mum 10
J4HO4 25 74HE 25 T4HTE - bl 139 S0 139 8038 425 b3y 6 digit mulliplexed 12-24 Hr, 50-60 Hz pes valuel
JaHo8 25 7AHSO 25 74H101 .58 VI sy ax 8864 225 24 pin 4.49 0-10 $.10 ea
e S S B ore Rt B R B A R e T L P L S AR $.10 ca 5.05 ea
74HU1 5 : - 1 566 1.95 35 4 pin 4 - g
THI0 25 TAMSS 25 74HI06 T2 0B 1SB serqgs TMSZ S oo (P 1 hour, 60 HE snoote alarm ﬂ 100- 1000 5.04 ea
TAH21 35 T4HeD 25 T4HI08 72 HOR ey 709 26 75453 35 brightness control capability, alarm
S0 R Qo ma ey tone output — 24 pin 493 METAL FILM RESISTOR'S
cMos e S " i CT7001 b digit, 12-24 Hr, 50-60 Hz, alarm, ALL STANDARD VALUES
4000 A 26 4018A 139 3066A 89 limer and date circuits — 28 pin £.95 + 1% v WATT
40014 25 W20A 172 406BA M D’ :
win 5 osa 1 e w |DISCRETE LED’s |, [SHIFT REGISTERS tacn| o™ PRICE PUCE
WO6A 135 0224 M W7IA 26 {MEe INFRARED CLEAR DOME 290 {2502 1024 bit MULT DYN 16pin  $2.95 feachy  (Nirvmum 10
an SACTIN RS = o . 2504 1024 bit MULT DYN 8 pin 2.95 er value)
52 4024A 89 w73A .39 uvios CLEAR DOME 170 .28 ; L b
009A 57 4025A 25 4075A 39 2511 Tri-State Dual 50-100.200 bt 010 $.20 ea
0104 54 02A 59 078a .39 Mv50 CLEAR — Avial 09" A2 | STATIC 14 pin 2.95 10-100 " 5.5 ea
WA 29 4028A 98 4082A 35 “vso RED — AMIAL 04 12 ;2518 Hex 32-bit STATIC 16 pin 2.95 0041000 .10 ea
W24 25 4030A 44 aS1BA 156 00 B 12 | 2519 Hex 30-bit STATIC 16 pin 2.95 1 s
40134 A5 M35A 127 4518A 156 : . 2527 Dual 256 bit STATIC 8 pin 295| TANTALUM CAPACITORS
144 127 4040A 39 4585A 210 RL209 RED DIFF. SUBMINIATURE 12 .92 § 5635 (3,ad 80 bit STATIC 16 pin 395 Solid dipped +20%
40154 127 m‘l}: 147 RLT-T1-03  WHITE DIFF. sum«_murun! 5013 1024 bit accum. Dynamic 8 pin  1.75 A mid Y 0§ .25 W mid  1e¥ $ .40
L 59 NO FLANGE 124 18 15016 500/ 512 bit Dynamic 8 pin 1591 33mid 35y 25 10mid 1Y a5
40174 101 0504 59 RLC-200 RED DIFF. CURRENT REG..190" 1 mid 35V 25 15mid  10% 40
CONST. BRICHINESS 4.5-125v .23 ] OPTO ISOLATORS 22 mid 20V 25 15 mid  B0% a5
74C00 19 74C74 .04 74C162 249 gy e 904 RED DIFF. CURRENT REG. MOD: Opto solator diode 5 22mid 35y 30 22mid 16y 45
74C02 .26 7476 1.34  74C163 266 CONST. BRIGHINESS 4.5- jgp .28 LT Opto nolator transnlor B 1Imid  35v .30 3 mid 10w .40
74C04 44 74C107 103 4CIb3 266 lpy 4403 RED DIFF. FULE FLOOD 1% 153 47mid 6v 30 a7mid 6% 40
74C08 68 74C15) 242 4C17TY 222 Date sheets on request. Add 30¢ each 68 mid 6V 30 Somid 6% 45
74C10 L35 740154 345 74C195 226 GREEN SPOT 199" 18 o] i iced below $1.00 each 68 mid SOV 20 150 mid 15V 50
74C20 35 74C157 176 80C9S 115 CLEAR POINT 199" 18 i item is pric L AL . i ’ 8
74C42 161 74C160 248 BOCST 9%
74C73 1e4 74Ci61 249 LED S FREECATALOG AVAILABLE ON REQUEST
EA. 5 -
CALCULATOR CHIPS DL1OA RFD CA .27 LHD $1.89 Satisfaclion gudaranteed. Shipmenl will be made postage prepaid within & dvs from
C75002 12 digit. 4 function fixed f’“i"'" DL 707 RID CA ;0 RHD 1.49 ceceipt of order. Pavanent may be made with personal check, charge ca-d :nclude
battery operation — 40 pin 19 B CA "0" RHD 1.49 number and exp date}. ar monevorder. Phone Orders — BofA and M/C card ¢ C.O.D
C15005 12 digit, 4 function plus memory, fixed 2:0507 R: ) e ; LR '89 -
decimal — 20 pin 249 359 RED 375 . " . o (I 10.00
MMS725 8 digit, 4 function. floating decimal DL 702 KED CC .30" (HD 1.9 Add $1.00 10 cover shipping and handling ":,""f"’ l2:cfianys IR, o - 2
18 pin 1.98 NSN 74R RED CC .30 RMD 1.49 Calitornia residents add sales tax. tnddude shipping expense (or orders shgzys out o m
MM5736 6 digit, 4 function, 9V battery DL 500 RED CC .50 RHD 1.49 U.S. and Canada approx. (07 01 order. Z
operation — 18 pin 2.95 : . o
MM5738 8 digit, 5 function plus memory and MANS  CREEN CA 27" LHD :g: INTERNATIONAL ELECTRONICS UNLIMITED m
constant floating decimal, 9V battery MANSB YELLOW CA 27 tHD 1'89 VILLAGE SQUARE, P.O. BOX 449 DEPT & o]
operation — 24 pin 3951 MANB2 YILLOW CA 3" LHD L % i
MMS5739 9 digit, 4 function, 9V batiery MANG66 RED CA 6" LHD 2.19 " CARMEL VALLEY, CA— 93924 USA 3
operation — 22 pin 39| bL747 RED CA .6” LHD 2.39 L] PHONE (408) 659-3171 3
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Why you should buy a digital
multimeter from the
leader in digital multimeters.

If you're shopping for your first multi-
meter, or moving up to digital from
analog, there are a few things you
should know.

First, look at more than price. You’ll
find, for instance, that the new Fluke
8020A DMM offers features you won’t
find on other DMMs at any price. And
it’sonly $169*

Second, quality pays. Fluke is recog-
nized as the leading maker of multi-
meters (among other things) with a
30-year heritage of quality, excellence
and value that pays off for you in the
8020A.

Third, don’t under-buy. You may think
that a precision 3%-digit digital multi-
meter is too much instrument for you
right now. But considering our rapidly
changing technology, you’re going to
need digital yesterday.

If you're just beginning,
go digital.

Why not analog? Because the 8020A
has 0.25% dc accuracy, and that’s ten

1808-7001
24

times better than most analog meters.

Also, the 8020A’s digital performance
means things like 26 ranges and seven
functions. And the tougher your home
projects get, the more you need the
8020A’s full-range versatility and ac-
curacy. The 8020A has it; analog meters
don’t.

If you're a pro.

You already know Fluke. And you
probably own a benchtop-model multi-
meter.

Now consider the 8020A: smaller in
size, but just as big in capability. Like
2000-count resolution and high-low
power ohms. Autozero and autopolarity.
And the 8020A is MOV-protected to
6000V against hidden transients, and
has overload protection to 300V ac.

Nanosiemens?
Conductance To Resistance Conversion '
10
e &
d RX
S
= 100
:
§ 1,000
10,000
0.1 1 10 100
Conductance (nS) nanosiemens

Beginner or pro, you’ll find the meter
you now have can’t measure nanosie-
mens. So what? With the 8020A con-
ductance function, you can measure
the equivalent of 10,000 megohms in
nanosiemens. Like capacitor, circuit
board and insulation leakage. And, you
can check transistor gain with a simple,
homemade adapter. Only with the 80204,
a 13-oz. heavyweight that goes where
you go, with confidence.

FLUKE

®
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What price to pay.

$169 .~

Of course, you can pay more. Or less.
In fact, you could pay almost as much
for equally compact but more simplistic
meters, and get far less versatility. And,
the 8020A gives you the ‘plus’ of custom
CMOS LSI chip design, and a minimum
number of parts (47 in all). All parts
and service available at more than 100
Fluke service centers, worldwide. Guar-
anteed, for a full year.

Rugged. Reliable. Inexpensive to
own and to operate; a simple 9V battery
assures continuous use for up to 200
hours.

Where to buy.

Call (800) 426-0361 toll free. Give
us your chargecard number and we’ll
ship one to you the same day. Or, we’ll
tell you the location of the closest
Fluke office or distributor for a per-
sonal hands-on feel for the best DMM
value going.

*U.S. price only

Fluke 8020A DMM for
Home Electronics Experts: $169


www.americanradiohistory.com

One-Stop Component

= Qver 200 quality items in-

cludiag integrated circuits,
resistors, diodes, transis-
tors, capacitors, connect-
ors, switches, sockets,
LEDs and Data Books
covering all JIM-PAK®
items.

» |mmediatz delivery en all
orders

=Store display racks avail-
able

=Stock rotation and return
policy

= Direct mail program avail-
able from list of active
elect-onic buyers in dealers’
area.

=»Natienal advertising cam-
paigr in |2ading electronics
magazines to include list
of qualifying dealers

= Natienally known manu-
facturers’ products at prices
every dealer can afford

* Guaranteed products

A component |in$ *sf proven
sellers developed |for the
independent dealgr}ideal for
computer shon's school
stores, electronic dealers,

hobby shops, or any location
where there is § potential
market for elect;okic sales.

1 |

A product line
plies most of y
from one distribis
reputation for1|
efficient servic

and compact di
make initial ins{z’
the JIM-PAK® lip

|
Your customers d
best. Now you caqlL
retail name brand
ents at competit
Be the first in \P
announce and sefl

prices.
area to

Center -

gea- U

»Standard  industry part R PAK® line. Writd oc call
numbers today. I
m® FOR MORE INFORMATION AND PRICING SCHEDULE CONTACT: |
, a division of James Electronics, 1021 Howard Avenue, San Carlos, California 94070, (415) 5?2-8097‘
CIRCLE 24 ON FREE INFORMATION CARD |
|} o
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AVANTI MJONRAKER
King of the CB Base Antennas
power
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The AVANTI ((ESINDUCTIVE) ‘principle makes the

the Moonraker the ultimate in CB antennas.

The MOONRAKER Dual Polarity design follows that of the
original Moonbounce antennas used to rebound signals off the

moon.

The close spacing of the elements increases
coupling and signal excitation while the AVANTI
P.D.L. reflector is the best available. AVANTI's
co-inductive matches provide correct feeding im-
pedance, improve power handling ability and
eliminate coils which can detune or burn out.

The mechanical construction is typical of
AVANTI's aerospace craftsmanship, using cast
aluminum hubs, extrusions, and aircraft quality
aluminum throughout.

A fine point: The ends of each dipole element
are extended by the use of stainless steel wire,
which decreases wind loading profile.

Each antenna comes with the new AVANTI switch-
box which allows instant switching between
vertical and horizontal modes.

efficiency.

For free catalog, write:

AVANT!’s switchbox makes contact before it breaks, therefore
eliminating RF arcing and subsequent burnout or loss of

WHY DUAL POLARITY? With the crowded
channels these days, a vertical is needed to work
mobiles and other verticals, but those in the know
go to horizontal when they wish to quiet things
down. The horizontal is especially valuable when
you realize that most hash from automobiles,
etc., is vertically polarized and can be quieted
by about 25 db when operating horizontal.

SPECIFICATIONS FOR MOONRAKER — Model AV-140

Gain — 14.5 db over isotropic
Front to back separation — 38 db
VSWR — 1.2:11

Impedance — 50-52 ohms
Vertical to horizontal separation

25db
Weight — 24 Ibs.

Length — 16.5 ft.

Rotor required — medium to
heavy duty

Power multiplication — 28x
Bandwidth — full 40 channel
Wind load (sq. ft.) of beams
— 5sq. ft.

Avanti makes a complete line of base and mobile
CB antennas from $11.95 to $404.00.

AVANTI RESEARCH AND DEVELOPMENT, INC., 340 Stewart Avenue, Addison, IL 60101
CIRCLE 20 ON FREE INFORMATION CARD
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