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Micromirdis an ncredibly flaxible,
complete and expandable, hardware/
software, genera. purposs cormrputer
system. You won't cutgrow it.

Hardware includes an 30 key, software-
definable keyboard, /D i~terface board,
6500A-series micrcprocessor t powerful
enougkh for acvanced comput ng), a high-
detail graphics and chare cter display
processor, power supply, enclosure
and connedicens for up to 4 tade recorders
plus TV or manitor. An interconnect dus
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permits 15 additicnal microprocessors,
parallel processing and vastly increased
computing powe
System software—including ECD’s own
notsoBASIC h gh level language, on
advanced emror-corracting tape cassettes
provides & word processing editor, a

r-----------------------
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powerful assembler, a debugger, a file
system, graphic routines, and peripheral

handlers. We also include dynamic graphic |

games: Animated Spacewar and Life.
ECD’s standard Micromind uM-65
supplies 8K bytes of memory. Additional

1 Name

: Address

: City/State Zip

I 0O Fantastic! Check enclosed: $987.54. :
] an} ericar ] Master Chal 155, Resid

: # Expiration Date

: Signature

O Send me your brochure
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Actual unretouched photographs.

32F. byte expansion boards and a mapping
option give ficromind expandatle access
to 64 Megabytes. Utilizing softwa-e-
cortrolled I/ channels Microm nd’s
advanced er coding techniques I>ad data
from ordinary tape recorders at 2200

bits per seccnd.

Micromind comes to vou read/-to-use
factory assembled and f lly tested. Among
miarocomputers, it has the largest memory
capacity anc the fastest storage. You're
looking at ths work of th= finest display
processor on the marke'. You won't find a
microcomputer with a more powerful CPU.

You won't find a computer with a
more flexible keyboard. You won't
finc anything to
touch it at

So, quit the kluge scere and key into
Micomind. You'll be a mrain fram= per
forrr er, with all the comforts of hcme.

We're not focling ..

EZD CORP.
196 3roadwey, Cambridge, Mass. 02139

(6171 661-4400 (CD

this is the cat's u!
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We've just made the impossible...
a professional 32 digit DMM Kit for less than $60.
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The Sabtronics Model 2000 is an impossible $59.95!
And that price still includes phenomenal accuracy, range
and professional features.

This all-new bench/portable multimeter, reading to
+1999, has a basic accuracy of 0.1% = 1 digit, and has
five functions giving 28 ranges, 100% overrange and
overload protection. So you know it's no toy!

Besides, what toys are as automatic as the 2000? With
automatic overrange indication, automatic polarity,
even automatic zeroing!

Yet the 2000 is easy to assemble. We send you all the
parts you need, even the high-impact case. We also send
you clear, step-by-step assembly instructions

So you end up with a professional quality 3% digit
DMM for the unheard-of price of less than $60. From
Sabtronics, specialists in digital technology. And
manufacturers of the impossible

Order yours today!
Made in U.S.A.
sabtronics
INTERNATIONAL INC, a
P.O. Box 646B3 Dallas, Texas 75206 (214)363-7310

GUARANTEE: P S R L S e
Our guarantee to you; examine the 2000 1 ) l ) ' RE-8 |
DMM kit for 10 days. If you're not satisfied 1 ;%)Sgg;’gggg;“ée;{":;‘°{.'§':,5";66 1
r full .0. g
peJ:Jégaltslén;:ggmbled feria full réfund of : Please send me Sabtranics Model 2000 DMM kit(s) at ‘

SPECIFICATIONS: | $59.95each subtotal |
DC volts in 5 ranges: 100uV to 1000V | Shipping and Ha"d""g'r$5 Og Pi:a“”"A'dd = subtotal {
AC volts in 5 ranges: 100wV to 1000V | s AasioentaAddiBles Ia — |
DC current in 6 ranges: 10nA to 2A | TOTAL enclosed |
AC current in 6 ranges: 10nA to 2A | Name N |
Resistance in 6 ranges: 142 to 20M() (| |
Input Impedance: 10M()
Display: 9mm (.36") LED = Street Address :
Power requirements: 4.5 VDC 10 6.5 VDC | Ciy —
(4 "C" cells-hot included)
Size 8"Wx 6.5"D x 3.0"} = State Zip i
(203W x 165D x 76H mm)

] 'USA only. Canada, $6.50. All Other Countries, $10.00 (|

B e o e e e e e — — — — — — — — — — — — o — ]
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NOW PRODUCED IN NEW, LARGE Xcelite raciury

every electronic hand tool
vou'll ever need

The new, ultra-modern Xcelite manutacturing plant .. . the most
advanced in the world tor producing top quality forged tools . . .
is now turning them out in record numbers to meet the ever-
growing demand for the world’s finest family of electronic hand
tools. Arid at no-nonsense, competitive prices.

Employing the latest in manufacturing technology and quality
controls, with every step in the production process under one roof,
this new, large facility is continuing evidence that Xcelite . . . the
pioneer that brought you so many innovations in electronic hand tool design . . . is also
the front-runner in production innovations.

Whatever your needs for electronic product assembly, service, or maintenance, the
Xcelite line, finest and most diverse avallable anywhere, offers your best answers . .
perfectly aligned, hand-honed pliers and cutters, precision-machined screwdrivers and
nutdrivers, exclusive thin-pattern adjustable wrenches, plus dozens of related tools
and kits you might require.

It was no accident that Xcelite long ago earned . . . and still holds . . . “Preferred Status"”
among electronics professionals. So keep expecting leadership from Xcelite . . . and
see your distributor for today’'s most wanted hand tools made by tomorrow’s
production methods.

| Weller-Xcelite Electronics Division

coorer | The Cooper Group
: / INDUSTRIES | p. 0. Box 728, Apex, North Carolina 27502
\ CIRCLE 1 ON FREE INFORMATION CARD
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BUILD ONE 33 Build This Video Modulator
OF THESE One-transistor device with buiit-in isolation switch permits
direct connection of composite video signals to the anienna
terminais of your TV set. by Glen Dash

36 10-Function Digital Clock
Simultaneous readout of time, date, alarm. Includes built-in
countdown timer. by Jeffrey G. Mazur

40 Build A Logic Probe For $1
Easy to build TTL tester can save you hours ot troubleshooting
time. by Alex F. Burr

COMPUTERS 27 Microcomputer Trainer Equipment Report
Intinite Systems Model UC-1800

42 New Hobby Computers From Heath
Two new machines—one 8080 based, the other an LSi-11;
make a powerful team.

TELEVISION 32 Picture Tube Restorer Equipment Report
Oneida Model 98

60 Service Clinic
Doubie, double, toil and troubie. by Jack Darr

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

AL 4 Looking Ahead
ELECGTER'ginlcs Tomorrow's news, today. by David Lachenbruch

45 Pictures That Talk
How to add sound to a silent, 8mm movie camera.
by Andrew Jaremko

52 Automotive Anti-Collision Systems
Part Il. How to make one that works. by Martin B. Weinstein

58 Restoring Antique Radios
How to get started with details on where to obtain parts and
schematics. by Morgan E. McMahon

70 Hobby Comer
Homebrew breadboard every experimentor needs.
by Earl R. Savage

STEREO 54 R-E Lab Tests Optonica Tuner
HIGH-FIDELITY AM/FM Stereo Model ST-3535 earns a "'very good''.
- by Len Feldman

57 R-E Lab Tests Hitachi Receiver
Mode! SR-903 rates “excelient”. by Len Feldman

TEST 22 Digital IC Tester Equipment Report

EQUIPMENT Heath Model 1C-7400

24 CB Tester Equipment Report
Hickok Modei 388

49 All About RF Signal Generators
Part I: R-E looks at how they work, specifications, features
and applications. by Charles Gilmore

ON THE COVER

Two major new computer sys-
tems are now available to the
hobbyist. Teamed with a video
terminal and a tape reader/
punch/duplicator we photo-
graphed them for this month’s
cover. For full details see the
complete story starting on
page 43.
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RF QUTPUT LEVEL OF VIDEOCUBE

3 -87F v+ =
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VIDEOCUBE INTERFACES video to RF antenna
Inputs of TV set. One resistor sets RF output
level.

. turn to page 33
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looking ahead

Home computers: The video game will evolve into
the home computer earlier than expected—Ilater this
year and early next. The home computer currently is
a specialized and sophisticated hobbyist product, but
video game manufacturers hope to convert every
television set into an electronic brain, and prices
initially can be expected to be as low as $200 or $300.

Most of the new home computers presumably will
begin life as programmable games, but be expandable
to computer operation, presumably as special programs
are added. Bally, the pinball machine manufacturer,
expects to introduce a programmable game later this
year at under $300, with cartridges $20 each, including
computer capability. Said a Bally spokesman: The
game is expandable to do *“‘anything IBM computers
did a few years ago.” Arnold Greenberg, president
of toy manufacturer Coleco, calls home computers
*one of the imminent next generations’ and says his
company is ‘‘deep into that project.”

APF Electronics plans to introduce a $200 computer
this year ‘“‘priced to attract both the consumer and
the small businessman.” Magnavox plans a game-
computer combination at less than $200 that can “'do
home math problems, take care of tax forms, solve
financial problems.” Magnavox says it's already listed
1,800 potential home computer applications.

PCM recording: Pulse code modulation (PCM) tape
recording has audio professionals excited. One of the
first such recorders shown in the U.S. was the subject
of a paper at the recent Audio Engineering Society
convention in Los Angeles by Mitsubishi. The recorder
lays down nine parallel tracks on Y«inch tape running
at 15 ips and records 60 minutes on a 10-inch reel.
Here are the specs: Tape-speed variation, none.
Crosstalk, wow-and-flutter, none. Harmonic distortion,
0.01%. Frequency response, DC to 20,000 Hz, +0.5
dB. Price of the Mitsubishi unit is $3,600.

If that's a little steep, just wait a while. Sony will
soon demonstrate a new black box that converts its
Betamax videocassette recorder into a super-hi-fi PCM
audio recorder. Specs and price still unknown, but
it's scheduled to be unveiled for the Japanese market
next fall—so an American version can’t be too far off.

Direct-dial CB: Texas Instruments’ debut in CB
manufacture consists of two super-deluxe units—one
mobile, one base station—with a unique direct-dial,
or selective calling, feature. Either of the new
transceivers can activate any other individual Tl unit
when the operator punches in a pre-determined five-
digit number on the pushbutton keyboard, placing or
receiving calls on any of the 40 CB channels or 80
SSB channels. Any five-digit number may be chosen
as a calling number, and there are 8,000,000-to-1
odds against any two users selecting the same code
in a given area. The radios can also be programmed
to call the five most often-used numbers by pushing
a single button. The transceivers employ two micro-
processors. Prices of the units are over $300.

New picture tubes: RCA, Sylvania and Zenith are
offering television set manufacturers new picture tubes
which makes possible the use of the self-converging
slot-mask in-line-gun principle in the 25-inch size
without a reduction in resolution. All three tubes have
100-degree deflection, thereby shortening front-to-back
depth. The gun is a tri-potential type, the third voltage
adding sharpness and resulting in an electron-beam
spot size smaller than that of a conventional gun in

a regular slot-mask tube. If these large tubes achieve
set manufacturer acceptance, the slot-mask will have
captured the TV industry across the board in all sizes,
resulting in easier-to-manufacture sets which require
fewer critical adjustments.

New color TV’s: Electronic varactor tuning, automatic
color circuits and energy-saving chassis are the key
features of the new 1978 color sets. In most cases,
this year's changes aren’t dramatic, but represent a
continuation of trends that started in some models
introduced earlier. Here's a rundown on some of the
recently introduced lines:

Zenith—Color Sentry automatic color adjustment
system is now available in every screen size from 13
to 25 inches, in 49 of its 55 models. Likewise, you
can find electronic tuning in all screen sizes, and 22
models have wireless remote control. No major
innovations—but rather a spread of high-end features
throughout the line.

RCA—The power-saving "Xtended Life” chassis,
first introduced in 19-inch models (Radio-Electronics,
June 1977), has now been adapted to all 25-inch sets,
resulting in 25% energy savings in the 27.5-kV XL-100
sets and 30% in the 29.5-kV ColorTrak sets. Varactor
tuning is in all 25-inch ColorTrak models; only three 25-
inch sets lack the ColorTrak automatic color feature.

Sony—Resting on its laurels this year, with addition
of only two really new models—a 7.7-inch battery
portable color set and a 21-inch remote-controlled
varactor-tuned model. Sony’s big change came last
year with the brighter Trinitron Plus tube and the
addition of electronic tuning to remote models.

Panasonic—Became the second manufacturer (after
GE) to introduce a set which automatically adjusts to
the broadcaster’'s vertical interval reference (VIR)
signal to set color and tint. The VIR feature is in one
19-inch model. Panasonic also added Color Pilot, its
own automatic color circuit. Its 25-inch sets (made
by Panasonic of Canada) use the new Sylvania 100-
degree tri-potential slot-mask tube.

Sylvania—All the results weren't in at press time,
but one feature is a new pushbutton-keyboard tuner
that permits digital random-access tuning of any TV
channel, accompanied by another series of
programmable pushbuttons which can be set for the
viewer's favorite channels for instant recall to bring
in the channel at a single push of the button.

Hitachi—Probably America's most elaborate remote
control is on one 19-inch set, with 23 pushbuttons

continued on page 79
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Power Supplies Oscilloscopes Frequency Counters VTVM’s and VOM's
Ham Radio Gear Digital Programmable Color TV Hi-Fi Components
Electronic Clocks and Weather Instruments Learn-at-home Electronics Courses
Auto, Fishing, Marine and Aircraft Accessories — nearly 400 kits in all!
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Every Heathkit product comes with a fully- Heath Company. De
i , Dept. 020-320
ilustrated, step-by-step assembly manual that Schlumberger Bentn e, Mkt 4aHE

tells you everything you need to know to make

kitbuilding fun and easy. Thousands of people Please rush me my FREE Heathkit Catalog.
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new & timely

Fiber-optic phone link now installed
in England

Europe’s first high-capacity telephone
link using laser beams over optical fibers
was demonstrated in Harlow, England, by
four European companies of ITT. The
light-carrying fibers run nearly 6 miles
through normal underground cable ducts
between telephone exchanges in Hitchin
and Stevenage, two towns about 26 miles
north of London. The fibers are contained
in a cable 7 millimeters (approximately /s
inch) in diameter, and can carry nearly
2,000 simultaneous conversations.

The 7-mm diameter optical cable runs
through normal telephone cable ducting
between the two towns where post-office
exchange buildings house the multiplex-
ing and optical terminal equipment. Two
repeaters are spaced at 3-km intervals in
standard repeater cases in manholes
along the route. Each repeater point is
equipped with two regenerators, one for
each direction of transmission. A total of
six gallium aluminum arsenide lasers is
used in the system.

The optical cable comprises two work-
ing fibers, a spare fiber, four metal
conductors (two of which carry the power
to the repeaters and two of which are
“order wires" used by technicians) and a
filler fiber that rounds out the cable. These
eight cores are grouped round a central
steel strength member and completely
sheathed in polyethylene. In spite of its
novel method of transmission, the new
system works with standard multichannel
digital multiplex equipment.

The new optical telephone link will
undergo several months of testing with
speech and test signals, to demonstrate
the system's ability to handle live tele-
phone calls, and the suitability for use in
public telephone networks.

EIA writes to the President; wants
action on TV imports

The Electronic Industries Association, in
a letter signed by president V. J. Adduci,
has asked President Carter to give '‘seri-
ous and appropriate consideration” to US
International Trade Commission findings
that television receiver imports are causing
injury to the domestic television receiver
manufacturing industry. Appended was a
resolution by the EIA Board of Governors
stating in part:

“The Board of Governors of the EIA
supports the findings of import injury to the
U.S. television receiver manufacturing in-
dustry announced by the ITC March 8,
1977; and further:

“The Board specifically urges the Presi-
dent of the United States to give immedi-
ate, serious and appropriate consideration
to these specific findings of import injury;
and further

"“The Board of Governors directs the
President of the Association to pursue this
matter with the White House in order to
determine how most effectively to commu-
nicate the impact of these findings and so
advise the industry.”

Mobile telephone control head is
microprocessor controiled

The new deluxe Motorola Pulsar Il
mobile telephone head features a number
of significant technological advances over
conventional units. It offers pushbutton
dialing, abbreviated dialing, on-hook dial-
ing and call processing, recall of last
number dialed, channel review and select,
channel number display, and illuminated
dia! pad and graphics. The pushbutton
pad is located on the back of the handset,
allowing the subscriber to dial a number in
safety and with one hand.

.

Abbreviated dialing for up to ten
numbers is available. The numbers are
programmed by the subscriber from the
dial pad and can be changed readily. A
reference directory on the underside of
the handset identifies the stored numbers
and their memory locations. On-hook
dialing allows a number to be entered
from the dial pad with the handset in the
cradie and holds the number in the micro-
processor. Dialing is initiated when de-
sired, by pressing the SND button.

There are three modes of operation:
Home, Roam and Munual. In the Home
mode, the receiver scans and selects only
the channels available in the home city.
The radio is prevented from locking in on
a foreign channel. In the Roam mode, the
subscriber selects the channels for the
city in which he is operating at the time.
The Manual mode is used in systems
where there is no automation.

New pulse generating method
produces narrower pulses

A new approach to pulse generation
that requires only a permanent magnet, a
short length of specially treated magnetic
wire, and a pickup coil, produces narrow
pulses of 1 volt or more, independent of
the rate of change of the magnetic field.
Superficially resembling other types of
generators that depend on a magnetic
core with a coil around it, plus an
increasing or decreasing magnetic field,
its action is quite different. Instead of a
steady rise in voltage in the coil as the
magnetic field increases, there is little or
no change up to a certain threshold level.
Then the core (Wiegand wire) goes to full
magnetic saturation, producing a sharply
defined pulse of fixed width.

The effect is based on the discovery by
John Wiegand that by a combination of
torsional strain and stretching in the
manufacturing process, a magnetic wire
of a homogeneous alloy may be made to
have a hard “shell’’ that requires a much
higher magnetic field to change its direc-
tion of magnetization than does the soft
inner core. The practical effect is that an
increasing magnetic field gives rise—once
a threshold field strength is reached—to a
sudden large change of flux, which
induces a voltage puise in a pickup coil
wound around or close to the Wiegand
wire.

A typical Wiegand wire could be about
an inch long and 10 mils (.01) inch in
diameter. A pickup coil of about 1,000
turns of No. 38 wire (more or less,
depending on the application) would
produce the voltage. Such a wire would
produce a 1.5-volt pulse with a width at
half amplitude of about 20 usec. For most
applications a magnetic field of as little as
100 to 150 oersteds is ample, permitting
the use of a very small magnet.

A wide range of applications is possi-
ble—a large number of devices using
pulses can be improved by the constant-
voltage, non-rate-dependent characteris-
tics of the Wiegand wire. In a rotating
system—for example—such as a tachom-
eter or electronic ignition equipment, the
voltages produced by an ordinary magnet-
ic pickup varies with speed—with the
Wiegand wire it is constant at all
speeds.

New York Consumer Hi-Fi Show to
go into new quarters
The 1977 Consumer Hi-Fi Show, Sep-
tember 16, 17 and 18, will be held at the
Sheraton Inn, 42nd Street and Twelfth Ave-
nue, New York, NY. The new location,
states show president Charles Ray, offers
many conveniences, including inside hotel
continued on page 12
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Big Suck, Strle 176
Used as part of this country's DEW
linsdisfenise system. Less than 548

Big Stick Antenn

Punch out the big signal trom 60 feet
up with Shakespeare's Big Stick. The ommni-
directional fiberclass base station antenna

that outperforms anything on the 40 chan-
nel band. lllurmirating 12 times
more ~apture area. And sending
B the signal energy out to the
horizon ir: a uniqu2, low angle
radiation pattern

This half-wave coaxial sleeve antenna
incorporates exclusive St.akespeare engi-
neering in fiberglass to cutrange taller,
heavier metal antennas under all condi-
tions. Withstanding ice and winds up to

125 MPH with no damage to
reception. And pretuned to a low
SWR aver the 40 channel band
Move up for the big cain with Shake-
speare’s Big Stick. Pretested. Nc ground
radials. Works anywherz with any length
of cable. Alsc available :n a low cost, 2
piece model, Big Stick Il
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Learn digital computer

NRI is the only

Learn computer design, con

‘ . struction, maintenance and pro-
school to train you gramming technigues on your

at home on areal oun programmable digital com-
digital computer. puter

Qualified technicians are
urgently needed for careers in
the exciting new field of digital
and computer electronics

and the best way to learn digi-
tal logic and operations is now
available to you in NRI's Com-
plete Computer Electronics
Course.

This exclusive course trains you
at home on your own digital
computer! This is no begin-
ner's “logic trainer’, but a
complete programmable digital
computer that contains a
memory and is fully automatic.
You build it yourself and use
it to define and flow-chart a
program, code your program,
store your program and deta
in the memory bank. Press
the start button and the com-
puter solves your problem and

R
q--"u
- -

displays the result instantly

The NRI digital computer is one
of 10 kits you receive in the
NR! Complete Computer Elec-
tronics Course. You build and
use your own TVOM, and
experiment with NRI's exclusive
Electronics Lab. You perform
hundreds of experiments, build-
ing hundreds of circuits, learn-
ing organization, operation,
trouble-shooting and program-
ming

New NRI Memory
Expansion Kit

The Model 832 NRI Digital Com-
puter now comes with a new Mem-
ory Expansion Kit. Installed and
checked out in 45 minutes, it dou
bles the size of the computer's
memory, significantly increasing the
scope and depth of your knowl-
edge of digital computers and pro-
gramming. With the large-scale IC's
you get the only home training in
machine language programming
experience essential to trouble-
shooting digital computers




NRI offers you five
TV/Audio Servicing
Courses

NRI can train you at home to ser-
vice Color TV equipment and

provide profes-
sional tools and

audio systems. You can choose “Power-On”
from 5 courses, starting with a equipment along
48-lesson basic course, up to a with NRI kits
Master Color TV/Audio Course, engineered for

complete with
designed-for-learning

training.
With the

25'" diagonal solid state Master
color TV and a 4- Course,
speaker SQ™ Quadra- for
phonic Audio System. instance,
NRI gives you both TV you build

and Audio servicing for hundreds
of dollars less than the two
courses as offered by another
home study school.

your own 5" wide-band
triggered sweep solid
state oscilloscope, digi-
tal color TV pattern gen-
erator, CMOS digital fre-
quency counter, and
NRI electronics Discov-
ery Lab.

All courses are available with low
down payment and convenient
monthly payments. All courses

“Trademark of CBE Inc

NRI’'s Complete Communications Course
includes your own 400-channel
VHF transceiver

NRI's Complete Communications important FCC Radio-telephone
Course will train you at home for License, or you get your money
250 | one of the back.

thousands
LRy Of service
I and mainte-
nance jobs

) opening in
CB; AM and
FM trans-
mission and reception; TV broad-
casting; microwave, teletype,
radar, mobile, aircraft, and marine
electronics. The complete pro-
gram includes 48 lessons, 9 spe-
cial reference texts, and 10 train-
ing kits. Included are: your own
“‘designed-for-learning’’ 400-
channel VHF transceiver; elec-
tronics Discovery Lab™; CMOS
digital frequency counter; and
more. You also get your all

CB Specialist Course
also available

NRI also
offers a 37- esson course in CB
Servicing with your own CB Transceiver, AC
power supply. and multimeter. Also included
are 8 reference texts and 14 coaching units

to make it easy to %et your Commercial
Radiotetephone FCC License.

You pay less for NRI training and you
get more fcr your money.

NRi employs no salesmen, pays no com-
mrissions. We pass the savings on to you
ir reduced tuitions and extras in the way
o' professional equipment, testing instru-
ments, etc. You can pay more, but you
can’t get better training.

More than one milllon students have
enrolle¢ with NRI in 62 years.

Mail the insert card and discover for your-
self why NRI is the recognized leader in
home training. Do it today and get started
on that new career. No salesman will call.

If card is missing write:

NR' NRI SCHOOLS
McGraw-Hill Continuing

:"" Education Center
o+ 3939 Wisconsin Avenue
B5N1 8 washington, D.C. 20016
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parking plus three large parking fields in
the immediate vicinity.

Another advantage is practically ‘‘at-the-
curb’ service of three principal bus lines,
the 42nd St. crosstown, the 34th St. cross-
town and the 49th/50th St. crosstown.

The area is at the hub of the new feder-
ally sponsored Westway and within blocks
of present access to upper Manhattan and
other New York City boroughs, to Hudson
River tunnels and New Jersey bridges, and
to westward and northbound roads into
Westchester County and Connecticut.
Also, the Circle Line boat pier on the
Hudson River, is diagonally across from the
Sheraton.

National Service Convention in
Florida, August 18-21

The National Electronic Service Conven-
tion, sponsored by the National Electronic
Service Dealers Association and the NES-
DA Florida Chapter/Orange County, opens
Tuesday, August 16, and runs through Sun-
day, August 21, at the Sheraton Towers
Hotel, Orlando, FL. Besides the regular
annual meeting, there will be special social
and entertainment events, the National
Business School, the National Technical
School, a golf tournament, addresses and
discussions with government and industry
spokesmen, the annual trade show *‘The
Magic Kingdom of Electronics,” and many
other events.

The $40 registration fee includes admis-
sion to all meetings, workshops and func-
tions. The following special fees will be
charged: A $15 golf tournament fee for
carts and refreshments; the Profitable Ser-
vice Management School requires $20 for
members and $40 for nonmembers; and a
fee of $10 is required for the Technical
Schools, including the luncheon.

Registration will be on Tuesday, August
15. The rest of the day can be devoted to
sogial activities with family, friends or busi-
ness associates.

The Profitable Service Management
School and the Technical School are
scheduled for Thursday. The PSM School
features business management, and will
cover typical business-related problems.
Attendees will have an opportunity to tell
how they confronted such problems, and
will participate in round-table solution-find-
ing discussions.

The Technical School (College of Service
Knowledge) will hold ten simultaneous ses-
sions to be repeated four times during the
day. Several subjects will be covered.
**Servicing CB" will be discussed by Forest
Belt, and ‘‘Fundamentals of Logic Cir-
cuits,” by Ken Parese. The national service
managers and field representatives of
Quasar and Sony’s Betamax will instruct on
the special features and peculiarities of
their products. Precision Tuner Service will

examine tuner problems. Larry Steckler,
editor of Radio-Electronics, will address
the noon luncheon on the subject, *‘Out-
look for the Service Business for the Next
Five Years.”

The special Trade Show on Friday will be
a top teature of the convention. In addition
to manufacturers’ booths, displaying new
product lines, service and test equipment,
there will be 25 booths devoted to NESDA
projects, troubleshooting contests, ser-
viceability inspections and *‘How To" exhi-
bits.

A Licensing Seminar is planned for all
involved in or interested in state or local
licensing programs. Service dealers and
technicians will find out how registration
and licensing work in their areas.

For further information and details, con-
tact NESDA, 1715 Expo Lane, Indianapolis,
IN 46224.

CB license applications number
nearly one million per month

The Federal Communications Commis-
sion reports that CB license applications
received during last January numbered
close to one million, breaking all monthly
records and approaching the annual recard
of only a few years aga.

John Sodolski, head of the Communica-
tions Division of the Electronic Industries
Association, hailed the addition of 17 new
channels to the band as ‘‘coming just in
time.” These, said Sodolski, provide
CB'ers with **74% more channel availabil-
ity than the old 23 channels. Without the
additional channels, congestion in urban
areas would have become first annoying,
then intolerable.’

But even with millions of CB sets being
added each year, be believes that ‘“‘almost

everyone agrees it will take a long time to,

crowd the additional channels to the same
extent as the original 23.”

Buyers are getting bargains in 23-
channel CB radios

Many first-time CB purchasers are rush-
ing to take advantage of the low prices on
23-channel CB models, according to John
Sodolski, staff vice president of the
Communications Division of the Electron-
ic Industries Association (EIA). Dealers
must close out their stocks of 23-channel
radios which do not meet the higher stan-
dards that apply to 40-channel radios
before January 1. Therefore some fantas-
tic bargains are available in the 23-
channel models.

“There’'s never been a better time to
buy a new CB radio,” says Mr. Sodolski.
He also notes “‘a growing demand for the
new 40-channel units, particularly in
urban areas where the lower 23 channels
have been overloaded.” R-E
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BITS, BYTES
& BALONEY!

For all of you non-aficionados of the Computer
Art. ...

BIT — an electrical signal or logic level (like
the zero or one of the Binary numbering system)
— Motorola’s M6800 is an 8-bit MPU.

BYTE — a set of eight electrical signals, or
logic levels (bits) — The M6800 is capable of
addressing 65,000 bytes of memory.

BALONEY — the state-of-the-MPU-art that says
that you must be a trained computer expert to
use 3 Microprocessor in a practical manner.
More and more “individuals” are becoming self-
styled computer ‘experts’ at home, with their
own MPU kits. They are doing things that others
said, ‘“‘couldn‘t be done,” (just because they
forgot to ask).

NOW'S YOUR CHANCE — for only $235.00 (plus
$5.00 postage and handling} you can order your
MOTOROLA M6800 MICROPROCESSOR EVALUA-
TION DESIGN KIT, directly from Motorola.

IT'S A COMPLETE KIT — the MEK6800D2 Kit
has all the parts necessary to complete the sys-
tem and get “‘On The Air,” except for the Power
Supply. 1t includes:
o (1) MC6800 Microprocessing Unit
o (2) MCM6810 — 128 x 8 Static RAMs
o (2) MC6820L — P1A's
o (1) MC6830L — Program ROM
o (1) MC6850L — ACIA
o (2) Printed Circuit Boards
o (1) MC6871 — Clock
o (1) 6-Digit Seven Segment Display
o (1) 24-key Keyboard
o Complete kit of resistors, capacitors,
sockets, circuits, etc. All the parts
necessary to the system, but the Power
Supply.
THE M6800 MPU KIT FEATURES
o 24-key Keyboard
o 7 Segment Display
o Cassette Interface
o EROM Expandable
o RAM Expandable
o Wire Wrap Capability
o Parallel & Serial
o Interface Capability
o Single 5-Volt Supply Required
o Layout on Boards
o Documentation

IF YOU'RE READY FOR
A MICROPROCESSOR
— THE Msaog [5
READY FOR YOU!

Send your order in today
for one of the most J
powerful MPU Kits on
the market. Fill In the
order form below and
;nall it with your check
OH

MOTOROLA

MPU XIT SALES
Department RE
P.0. Box 27605
Tempe, AZ. 85282

AL LMATION MIT 1T

p—

| have enclosed $235.00 plus $5.00 shipping and
handling (add applicable state and local taxes) in
check or money for each MEK6800D2 Micro-

processor Design Kit Il. Please send ____ Kit(s).
NAME _

ADDRESS __

cITy

STATE __ 2IP

Please print clearly — Make checks payable to
Motorola Inc.

MOTOROLA

Semiconductor Products inc.

CIRCLE 27 ON FREE INFORMATION CARD
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MICROCOMPUTER WORKSHOP

For those of your readers that are inter-
ested, a seminar program will be held in
September at the Virginia Polytechnic
Institute and State University, Blacksburg,
VA. Dr. Peter Rony, Dr. Paul Field and |
will direct the courses.

Featured will be two workshops: The
first, held on September 13 and 14, will be
based on small-scale amd medium-scale
TTL integrated circuits. Many hours of lab
time with individual breadboarding sta-
tions and in-depth lectures will be
provided. The second workshop concerns
itself with microcomputer interfacing, and
will be held September 15-17. Available
for participant use will be over 20 oper-
ating 8080 microcomputers.

Both workshops will be held at the Insti-
tute’s Extension Center in Reston, VA
(near Dulles Airport). For more informa-
tion, write: Dr. Norris Bell, Virginia Poly-
technic Institute and State University,
Blacksburg, VA 24061, or call (703) 951-
6328.

DAVID G. LARSEN
Blacksburg, VA

MORE ON THE LOGIC PROBE

I built Larry Fort's probe for testing logic
circuits (“Tone Probe for Testing Digital
IC’s™, March 1977 issue) and would like to
anticipate some letters you may get on the
specified 100-ohm speaker. Use any
speaker. | used an unmarked 4- or 8-ohm
speaker, a 100-ohm resistor and a 25-uF
capacitor. If you want to get fussy, replace
R1, R2 and R6 and R5 with 100K and 500-
ohm pots adjusted for optimum perfor-
mance. They'll run about 70K to 80K and
350 to 400 ohms. However, | built mine
with the values specified and only a
speaker change. Everything worked fine.
L. G.
Pompano Beach, FL

Larry Fort’'s digital probe can be modi-
fied to include a volume control as shown

a1 s 33yF 100 chm
555 Wg,a or 8 ohe

0.5 watt

=

in the schematic. As a high school physics
teacher, articles on building digital equip-
ment are most appreciated. Keep it up!
PHILIP REHBERGER

Oshkosh, Wi

NEW FORCE EXPLAINED?
Peter Lefferts very effectively answered
some of the easier questions in A New
Force Answered” (Letters Column, April

1977 issue). He did not inform us of a
permanent magnet that has a magnetic
tield similar to the field around a current
carrying conductor.

By using a solder gun and a flexible
copper wire he correctly points out the AC
energized copper wire will be pulled
toward the iron bar or sheet. If he reduces
the iron bar to an iron wire, such as
described in “A New Force” (Letters
Column, Oct. 1976 issue) he could have
found a new force. If DC is fed to the
fiexible wire the wire would not only be
pulled to the iron wire but also the copper
wire would twist so it was at right angles
to the iron wire.

More important than either letter, if we
insert any iron, be it wire, bar, ball or
sheet, into a magnetic field there is no
longer a magnetic field beyond the iron. A
permanent magnet causes a field to
appear and inserting iron into this field
causes the field to disappear from a given
space so we can make magnetic waves.
We know of no wave phenomena from
which we can't extract energy. We may
not have an energy crisis if today's
magnets are truly permanent or have
infinite energy and we can make waves by
inserting and removing iron from the
magnet’s static field.

JOHN W. ECKLIN
San Martin, CA

2650 CORRECTIONS

With regard to my construction article
on the 2650 Computer System (Radio-
Electronics; April, May and June 1977
issues) | have the following corrections:

1. In the timing chain and sync gener-
ator section of the schematic, the center
pin of IC61-a is hooked to 5 volts rather
than All. On the same diagram, R9 should
be labelled as 330 ohms rather than 100.

2. On the cassette interface diagram,
there is no connection between IC74 pins
6 and 1. Also, to improve the cassette’s
reliability, 1C25 was changed to a 74132 (a
Schmitt trigger) and C4 was removed.
Also, IC73-b was disconnected from pin
10 of IC76. This allows the removal of C13
and R20.

3. On the parts list, IC26 is listed as a
9344. its actual part number is 9334,
which is a bit-selectable output port, not
the multiplier listed.

4. The cost of the predrilled and etched
circuit board is actually $40 instead of
$30. Also there is a $3 postage fee.

5. The third paragraph under ""Theory of
Operation” explains how the processor
and the display share the same RAM.
Instead of this arrangement, the OPAK pin
of the processor is grounded, and it is
allowed access to the display RAM
anytime. The processor, therefore, has

continued on page 16



Multicell midrange horn

Provides a true spatial image.
Smooth 800-8000 Hz response
for a “live" presence

Heavy-duty tweeter horn

Delivers crisp and clean highs
from 8000 to 25,000 Hz

Treble, midrange L-pads
Calibrated controls for precise
adjustment of response to suit
room acoustics

Oiled walnut veneer

We make speaker positioning
easy by including a cabinet with
the look and feel of fine furniture

so the Mach One |ooks great

anywhere!

Removable grille

The sturdy grille frame snaps on
and off for easy access to the
response controls

Massive
15" woofer

The acoustic suspension,
large-excursion cone has
an effective radiating
area of over 100 square
inches—the equivalent of
a huge air-pump — for
bass you can feel all the
way down to 20 Hz. The
four-layer voice coil is
wound on a brass form for
heavy power handling
capacity—over 100 watts
peak program material

A great loudspeaker doesn't just please your ears. It reproduces deep bass
with a power and punch your entire body feels it recreates the live
ambience so accurately that when you close your eyes, you're “on location” in
that auditorium, concert hall or night spot . . . and it delivers top performance
with both moderate and high-powered amplifiers. If you think we're talking
about a $400 speaker, you haven't experienced the Mach One. For under
$200 each*, you get incredible “live theatre” sound from a name you can
depend on: Realistic. Backed by 56 years in audio design, manufacture,
sales and service. So bring in your favorite record for a Mach One
audition, and discover the feel of music

SOLD ONLY WHERE YOU SEE THIS SIGN: M
*Price may vary at individual

These two credit cards
A TANDY COMPANY ¢ FORT WORTH, TEXAS 76107 stores and dealers

honored at most Radlo Shacks
OVER 5000 LOCATIONS IN NINE COUNTRIES
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LETTERS
continued from page 14

priority over the display as far as access-
ing the on-board RAM is concerned.

6. In the parts placement diagram of the
article, the lower potentiometer should be
marked R22 rather than R20. Aiso, a D8 is
on the diagram; it should be R18.

Many thanks to all those readers who
helped me find these errors.

JEFFREY ROLOFF

PROJECT SUGGESTIONS

I've built some of the projects that
appeared in Radio-Electronics and found
them rewarding and useful. However,
there are some other projects that I'd like
to see appear that | think would be of
interest to your readers:

1. An intercom system that uses the AC
power line as the carrier and can be
plugged into any AC receptacle. Although
there are some similar intercoms availa-
ble, what | was thinking of is circuitry that
would enable several apartments or
homes to use their respective units
without interference with each other;

2. A battery charger that could charge
several battery sizes simultaneously;

3. A circuit monitoring the AC line that
would be sensitive to a power failure.
During a failure, it would automatically
switch the attached circuit to battery, and
then back to AC when power was
restored;

4. A 6- and 12-volt battery charger that
could be adjusted for a specific voltage
range and left connected all the time. This
battery could be connected to the
previous circuit and be used only during
power failure.

NORBERT BACTOWSKI
Los Angeles, CA

ELECTRONIC JOURNAL

I have an announcement that should be
of interest both to you and your readers.
The Washington D.C. Amateur Computer
Society has announced publication of the
first “‘electronic journal’ available via a
computer link to anyone in the U.S. having
a computer terminal and a phone coupler.
No ‘‘password’ or account number is
necessary.

The Journal is published once a month
on the DEC System-10 of the Catholic
University of America and is stored in the
university’'s computer center as a ‘“free
access’’ text file. To get it, dial 202-635-
5710 for a 110 Baud line, or 202-635-5730
for a 300 Baud line.

The DEC System-10 responds with its
answer tone. Activate your modem, then
hold down the control key and type a
"C.” The computer should echo an up-
arrow and a "C.” If it doesn’t, try doing it
several times; if nothing happens, perhaps
the computer is either down for mainte-
nance or has ‘“crashed” due to some
problem. Try calling again later. If you get
the proper echo (the up-arrow and “C"),
then type *I,”” followed by a carriage
return. The system monitor will tell you

who, what, when and where it is; some-
thing like this:

CATHOLIC U. 507B20 19:39:01 TTY60
SYSTEM 95

The monitor will then type a period on the
next line, indicating that you're talking
with the timesharing monitor and that it's
waiting for instructions. To get the Jour-
nal, type “"HELP WACS'’ followed by a
carriage return, and the computer will
proceed to type it out.

If you're going to read the Journal on a
TV Typewriter display instead of printing
on a hardcopy device, just tape the phone
output so you can replay the Journal
when you want. You can stop the output
any time—just type **‘Control-O” (hold the
control key down and type “*0.")

In this ‘“electronic mail service,” the
program runs on a timesharing system
that moves the information stored in a disk
file to a serial communications port. Since
the service uses computer time made
available by the university, it would be a
good idea not to use it during regular
business fours—late at night (using
WATS lines, perhaps) or weekends would
be preferable.

You can also get the Journal in printed
form. It differs from the on-line version
slightly—if a picture of **Snoopy” is on the
cover page, it is omitted from the elec-
tronic version.

ROBERT JONES, Director

Washington Amateur Computer Society
4201 Massachusetts Ave.

Washington, D.C. 20016 R-E

A"bestseller”

you 'l never put down.

Its RCA’s all new 1977 “Top of the Line” SK Series
Replacement Guide. The most comprehensive list to
date of transistors, rectifiers, thyristors and integrated
circuits — 381 RCA types, including 68 brand new, that
will replace 123,000 domestic or foreign semiconduc-
tors in entertainment and industrial equipment. The 68
new types have enabled us to increase our replacement
capability by over 11,000 additional industry devices.
You can’t afford to be without it.The 1977 Replacement
Guide is a complete, accurate information source for
your Solid State replacement needs. The book repre-
sents thousands of hours of engineering know-how.
Keep in mind, too, that RCA SK replacement semi-
conductors measure up to strict AQL standards.

Get yours now. RCA's SK Replacement Guide. Contact
your RCA Distributor. Or send $1.50 (check or money
order) to RCA Distributor and Special Products
Division, PO Box 85, Runnemede, NJ 08078.

“ﬂ " SK Replacement
Semiconductors




High performance.

The Model 175 gives you 32 ranges of measurement
capability, six functions, 0.1% DCV accuracy guar-
anteed for a full year, and 100 microvolts resolution.
You can measure DCV from +100 microvolts to
+1000V, ACV from 100 microvolts to 500V with a
frequency response of 30Hz to 50kHz, DC Current
from +100 nanoAmps to +2A, AC Current from 100
nanoAmps to 2A with a frequency response of 30Hz
to 50kHz, and Resistance from 100 milliohms to

20 Megohms with two excitation voltages.

Superb portability.

All this performance has been designed into an
instrument that’s remarkably small (1%"H x 54"W
x3%"D, 34 cu. in?, light (22 0z.), and rugged. And

the Model 175 delivers lab accuracy anywhere you
take it. It operates from an AC line, or rechargeable
NiCd batteries provide 6 hours of in-spec operation.
(Both are included in the price, of course.) And the
175 automatically recharges whenever line-connected
whether switched on or off, so it’s always ready to go!

Portable
31:Digit
DMM

Hi/Lo resistance measurement.

This special resistance measurement function allows
you to measure with Hi excitation of 2.5V (exceeds
semiconductor forward threshold), and Lo excita-
tion, 300mV (below silicon junction threshold), for
in circuit resistance measurement without turning
on semiconductor junction. No need to unsolder
components.

Overload protected!

For exceptional safety. All DCV ranges can take
+1000V, all ACV ranges to 500V, all Resistance ranges
up to 250V. .. continuously — without loss of calibra-
tion or damage to the instrument. Current ranges are
protected by a 2A fuse easily accessible in a test lead.

The

Model 175
From

Data
Precision

$189
Complete.

And more!

* 100% Overrange!

* Automatic Zero!

* Big, Bright 0.43" LED display!
* Recharge Indicator

The Model 175, complete, is only $189!

Everything you need to put the Model 175 into
immediate operation is supplied with the instrument:
the rechargeable NiCd battery module, line cord

with recharger, a pair of test leads, alligator clips,
carrying case, and complete test documentation ...

And, if you should want to make your 175 even more
versatile, optional accessories such as a high voltage
probe, AC current clamp, mini-to-standard banana
adaptor, pedestal stand, rack mount, deluxe leather
case, and high impact carrying case are available.

For complete information on these and other Data Precision instruments or a demonstration,
contact your local Data Precision representative or Data Precision Corporation, Audubon
Road, Wakefield. MA. 01880 USA (617) 246-1600. TELEX (0650) 949341.

The Model 175 is available from stock at local representatives.

DATA PRECISION U.S. REPRESENTATIVES

AL (205) 533-58%6 IL (312)593-0282  NJ (S) (215) 674-9600 TX (N) (214) 234-4137
AZ (602) 253-6104 IN (317)293-9827 NM  (800) 528-4512 TX (S) (713)461-4487
CA (N) (408) 733-8690 MA  (617)245-5940  NY (N) (315) 446-0220 TX (W) (512) 837-3881
CA (S) (714)540-7160 MD  (301)622-12200  NY (S) (516) 482-3500 uT (800) 528-4512
co (800) 528-1512 Ml (313)482-1229  NY (S) (212) 395-7177 VA (800) 638-2720
CT (203) 693-0710 MN  (612)781-1611  OH (N) (216) 331-0900 WA  (206)763-2210
FL (N) (813)294-5815 MO  (816)358-7272  OH (S) (513)433-8171
FL (S) (305)491-7220 NC  (919)787-5818 OK (918) 936-3631
Model 1750n BenchStand § GA  (404) 945-4222 NJ (N) (800} 645-8016  OR (503) 238-0001

B DATA PRECISION
...years ahead

FOR INFORMATION CIRCLE 68 ON FREE INFORMATION CARD
FOR DEMONSTRATION CIRCLE 7 ON FREE INFORMATION CARD
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Go after
thebest
ofevery hing.
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Don’t settle for less. Especially when it comes to

electronies training . . . because everything else in your life
may depend on it. That’s why you ought to pick CIE?



You’ve probably seen ad-
vertisements from other
electronics schools. Maybe you
think they’re all the same.
They’re notd

CIE is the largest indepen-
dent home study school in the
world that specializes exclu-
sively in electronics.

. .

Meet the Electronics
Specialists.

When you pick an electronics
school, you’'re getting ready to invest
some time and money. And your
whole future depends on the educa-
tion you get in return.

That's why it makes so much
sense to go with number one . . .with
the specialists . . . with CIE!

There’s no such thing as
bargain education.

If you talked with some of our
graduates, chances are you'd find a
lot of them shopped around for their
training. Not for the lowest priced
but for the best. They pretty much
knew what was available when they
picked CIE as number one.

We don’t promise you the moon.
We do promise you a proven way to
build valuable career skills. The CIE
faculty and staff are dedicated to
that. When you graduate, your di-
ploma shows employers you know
what you’re about. "Foday, it's pretty
hard to put a price on that.

Because we’re special-
ists, we have to stay
ahead.

At CIE, we’ve got a position of
leadership to maintain. Here arc
some of the ways we hang onto it. ..

Qur step-by-step learning
includes “hands-on”
training.

At CIE, we believe theory is
important. And our famous
Auto-Programmed® Lessons teach
you the principles in logical steps.

But professionals need more
than theory. That’s why some of our
courses train you to use tools of the
trade like a 5 MHz triggered-sweep,
solid-state oscilloscope you build
yourself —and use to practice trouble-
shooting. Or a beauty of a 19-inch
diagonal Zenith solid-state color TV
you use to perform actual service
operations.

Our specialists offer you
personal attention.

Sometimes, you may even have
a question about a specific lesson.
Fine. Write it down and malil it in.
Our experts will answer you
promptly in writing. You may even
get the specialized knowledge of all
the CIE specialists. And the answer
you get becomes a part of your per-
manent reference file. You may find
this even better than having a class-
room teacher.

Pick the pace that’s right
for you.

CIE understands people need
tolearn at their own pace. There's no
pressure to keep up. . . no slow
learners hold you back. If you're a
beginner, you start with the basics.
If you already know some ¢lec-
tronics, you move ahead to your
own level.

Enjoy the promptness of
CIE’s “same day” grading
cycle.

When we receive your lesson
before noon Monday through Satur-
day, we grade it and mail it back -
the same day. You find out quickly
how well you're doing!

CIE can prepare you for
your FCC License.

For some electronics jobs, you
must have your FCC License. For
others, employers often consider it a
mark in your favor. Either way, it's
government-certified proof of your
specific knowledge and skills!

More than half of CIE’s courses
prepare you to pass the government-
administered exam. In continuing
surveys, nearly 4 out of 5 CIE gradu-
ates who take the exam get their
Licenses!

For professionals only.

CIE training is not for the hobby-
ist. It’s for people who are willing to
roll up their sleeves and go to work
...tobuild acareer. The work can be
hard, sure. But the benefits are
worth it.

Send for more details
and a FREE school
catalog.

Mail the card today. Ifit’s gone,
cut out and mail the coupon. You’ll
get a FREE school catalog plus com-
plete information on independent
home study. For vour convenience,
we’'ll try to have a CIE representa-
tive contact you to answer any ques-
tions you may have.

Mail the card or the coupon or
write CIE (mentioning name and
date of this magazine) at: 1776 East
17th Street, Cleveland, Ohio 44114.

Patterns shown on TV and‘oscilloscope screens are simulated.

Cleveland Institute of Electronics, Inc.

1 ClI
0

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

. [ YES...Iwantthe best of evervthing! Send me my FREE CIE school

of home study information.
Print Name.

Address

City =
State

Check box for G.1. Bill information:
MAIL TODAY?

catalog — including details about troubleshooting courses —plus my FREE package

RE-15

Apt.

Zip.

Age Phone (area code)
Veteran

Active Duty
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Heathkit IT-7400 Digital IC
Tester
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WHEN YOU HAVE TO SERVICE EQUIPMENT THAT
contains IC's, it is very convenient to be able to
remove a questionable IC from its socket and
run an out-of-circuit test. The I7-7400 tests
RTL, DTL, TTL, ECL, and CMOS IC's in
dual-inline packages with up to 16 pins.

An IC test socket is mounted in the center of
the front panel. The user pulls the upper

section of the 16-pin socket up to open the
contacts. IC's are then easily inserted, even if
their pins are somewhat out of alignment.

Each one of the 16-pins is directly con-
nected to banana jacks that can, in turn, be
connected to external equipment or to other
jacks on the tester with jumper leads.

Two switches control cach IC terminal. One
switch has three positions and the other has
two positions. Each position of the three-posi-
tion switch serves one of two functions. The
function is selected with the two position
switch. For example, the three-position switch
will select either 5V, STEP or OFF. However,
moving the two-position switch to the other
position allows the three-position switch to
select either GND, GND or GAS DISC.

When the switches are positioned so the §-
VOLT function is selected, the corresponding
1C terminal is connected directly to the power
supply. Though labelled 5 volts, the power
supply bus can be set to either 3.6 or 5.0 volts
by a single switch located at the top of the
panel.

The STEP function connects the IC terminal
to a bus that originates from a single mercury-
wetted pushbutton STEP switch. Mercury-wet-

ted switches do not bounce and debouncing
circuitry is unnecessary. The STEP switch is in
series with a resistor divider made up of two
100-ohm resistors. Depressing the switch gen-
erates a voltage-step equal to half the supply
voltage (2.5 or 1.8 volts respectively). All IC
pins that you have selected for step function
are stepped simultaneously because of their
common-bus hookup. Inadvertently selecting
the STEP function for an IC output-pin will
cause that pin to drive all other pins similarly
connected. At times this might be useful to
jumper an output to an input without external
wiring.

The OFF function disconnects the IC pin
from the supply and step buses. However, in
all three positions (5V, STEP and OFF), the IC
pin is connected through a 22K resistor to the
base of an indicator-driver transistor in paral-
lel with a 68K resistor to ground. This is
particularly significant when testing CMOS
circuits since the resistors effectively hold the
pin at ground potential.

Each IC terminal has its own neon indicator
driven by a high-voltage indicator driver tran-
sistor. This transistor is required to interface

continued on page 24

Great Jumpers are here!

State of the art flat cable connector assemblies

. . . at affordable prices.

Faster and easier is what we're all abowut
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AP PRODUCTS INCORPORATED
801 110-72 Corwin Drive, Painesy
(216) 354.2101

e, Ohio 44077
TWX: 810-425-2250




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 Cclor Bright 85 is an easy sale.

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

Limited warranty, naturally. It does not cover labor for replacing a tube.
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EQUIPMENT REPORT
continued from page 22

the low-voltage IC’s being tested to the high-
voltage neon indicator.

When the two-position switch is slid into its
other position, the three-position switch can
select the GND. GND or GAS DISC functions.
When the GAS DISC function is selected, the
driver transistor is cut off and the neon indi-
cator is connected directly to the IC terminal
for testing high-voltage IC’s such as gas-
discharge drivers. The two redundant GND
functions ground both the IC terminal and the
banana jack.

The user must be thoroughly familiar with
the operation of the two slide-switches. Posi-
tioning both switches so that the GAS DISC
function is selected will place up to 60 volts on
the IC terminal. This can cause permanent
damage to a low-voltage IC. Heath’s recom-
mended procedure is to move the three-position
switch before the two-position one.

The IT-7400 power supply contains an
isolation transformer for safety purposes. The
primary can be connected so 120- or 240-volt
AC power sources can be used. One secondary
winding feeds a voltage doubler and xA7805
regulator to produce the 5 volts that supplies
power, the step switch and the high logic-levels
to the IC under test. Regulation holds the
voltage to + 5% at currents under 300 mA.

The testing procedure is simple and obsoles-
cence proof. Signals are applied to exercise the
functions of the IC that are described in the
data sheet associated with the IC. To check a
simple gate, the various input combinations

are applied and the outputs checked against
the truth table.

Counters are checked by connecting the
appropriate pins to ground and the power
supply, and then stepping the counter input
while observing the state of the various output
terminals.

The I7-7400 cannot precisely check specifi-
cation limits because such things as rise and
fall times and input and output levels are not
adjustable or metered. But the IT-7400 ade-
quately verifies that the circuit is capable of its
basic functions. If a circuit problem relates 1o
speed such as the frequency at which a counter
is clocked, more sophisticated (and expensive)
testing is called for.

Used along with digital texts, the Heathkit
IT-7400 makes an excellent learning tool and
remains useful later in its intended role as a
tester.

Power consumption of the I7-7400 is 10
watts and the unit weighs 4.5 Ibs. An SN7400
quad NAND gate (TTL) is provided for
initial familiarization.

Hickok model 388 CB In-
Line Tester

CB-TRANSMITTER TESTING CAN BE VERY TOUGH
or very easy. This depends on the test instru-
ments. Hickok Electrical Instrument Co. has
come out with a CB-test unit that can make
some previously hard tests look very easy. This
is the model 388 In-Line CB Tester. Connect
the model 388 to the CB transmitter, connect
a 50-ohm dummy load or the CB antenna to

the other jack, turn it on, push the button and
there you are.

You can read the four most important
things about a CB transmitter instantly: Oper-
ating frequency on a seven-digit LED display,
down to +10 Hz; RF output power on two
ranges, 10 or 100 watts; voltage standing-wave
ratio (VSWR) and the modulation percent-
age. All you have to do is set the FUNCTION
switch and push the transmitter button.

Hitko

D -
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Frequency is read out on a 7-digit display.
The model 388 has an ECL oscillator time-
base with an accuracy of + one count * the
timebase accuracy which is 10 parts-per-
millions (PPM). A version of the model 388—
model 388X—is identical but has a tempera-
ture-compensated crystal oscillator (TCXO)
accurate to within 1 PPM. RF output power is
read out on a 3-digit display. (Same display, of
course, but only the three right-hand digits are

continued on page 26

Error-free Counting

with automatic signal attenuation to eliminate
counts due to noise and interference.

Variable input attenuation
reduces the signal to a value

‘ INCORRECT

CORRECT

just above the trigger window,

counts,
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thereby eliminating false !\J
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A Platt tool case
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Accuracy is achieved by a unique PIN-DIODE attenuator
circuit with 2dB dynamic range and optimum triggering
to 12 Vrms, High sensitivity and continuous attenuation
allows error-free counting of AM and mixed signals.

The Philips PM6610 series counter/timers, in rugged metal
cases, include high stability timebases, internal battery,
analog output, and many other options. Starting at $750.00
for the 80 MHz model, the PM6610 series counters include
250, 520 and 1000 M4z units.

Want more information or a demonstration? Call our toll-
free Hotline number: 800 631-7172 (New Jersey residents
call collect 201 529-3800) or contact:

Philips Test & Measuring Instruments, Inc.

A NORTH AMERICAN PHILIPS COMIPANY

In the United States n Canada

85 McKee Drive nada

Mehwah, New Jersey 07430 Orteria Ca
PNILIPS| {201} 529-3800

PHILIPS
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won't fall apart at the seams
because there are no seams.

Unlike other tool cases, the pockets on a Platt Pallet are
molded without any seams, stitches or rivets to form a one-
piece unit. Iv's practically indestructible.

The case itself has that same rugged construction. It comes
in either tough, lightweight ABS Thermoplastic, rich looking
expanded vinyl or a combination of both.

Platt also has rugged hardware. Like an aluminum rim for
extra strength. Steel core handles. And tough brass locks.

Inside there are compartments for larger tools, parts boxes
and testing equipment. And multiple lid pockets for paper
and order books.

Besides having a tough case Platt
has a tough 5-year guarantee on both
the case and pallet.

® Pat. No. 3.880,285 Cases for business and industry.
2301 S. Prairie Ave., Chicago, I11. 60616 (312) 225-6670
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THE somﬁgmc IRON
VS.
THE PROTO-BOARD.

(IT’S NO CONTEST.)

o

The Soldering Iron

If you're still designing and testing breadboard
circuits the conventional way, you're doing a
lot of extra work, and getting a lot of grief in
return. You've got to think as much about
manual labor as you do about the circuit. Maybe
even more.

Every time you add a component, there are 2
or more connections to make...over a dozen
with most IC’s, while watching out for overheat-
ing components and cold solder joints. And
that's only half the problem.

The other half is when you want to change
components or connections. Even with good
desoldering equipment, you can still have a
hassle on your hands. (Ever try to desolder a
temperature-sensitive 14-pin DIP on a com-
ponent-filled board?)

Solder. Desolder. Resolder.
Desolder: Now there's a better
way...
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The Proto-Board

With the CSC Proto-Board breadboarding
system, connecting components is as simple
as pushing a lead into a hole. Rugged 5-point
contacts insure low-resistance connections,
and where jumpers are needed, components
are interconnected with standard #22 AWG
solid wire.

That's all there is to it.

You can choose Proto-Boards with anywhere
from 630 to 3060 solderless tie-points.

Proto-Boards with or without regulated power
supplies. Even assemble your own, with the
same solderless QT sockets and Bus Strips/
for smaller (or larger) capacity. However you
do it, you'll save time...money...aggravation
...0on every circuit.

CONTINENTAL SPECIALTIES CORPORATION  For more information, see your

CSC dealer or distributor...or
contact us for our catalog and
distributor list.

Continental Specialties Corp., 44 Kendall Street, Box 1942, New Haven, CT 06509 ¢ 203-624-3103 TWX: 710-465-1227
West Coast Office: 351 California St., San Francisco, CA 94104 ¢ 415-421-8872 TWX: 910-372-7992

Canada: Len Finkler Ltd., Ontario

© 1975 Conlinental Specialties Corp

Mexico: ELPRO, S.A., Mexico City 5-23-30-04
“‘U S.Pat No D235.554
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EQUIPMENT REPORT
continued from page 24

lit to avoid confusion.) On the 10-watt range,
the display reads **00.0”. On the 100-watt
range, the display reads."“000.” The readout
has a resolution of 0.1 watt.

VSWR is displayed with four digits—same
reason VSWR’s of up to 10:1 can be read.
(But if you see a reading of about 5:1, let go of
the button, quick. Something definitely needs
fixing in the transmitter or antenna. Running
a transmitter more than a few seconds with
such a high reflected power level can blow up
the final RF transistors.)

Modulation percentage is read out on a 3-
digit display. This can read from O percent to

110 percent. (More than 110 percent indicates
trouble, too.) By the way, you must use an
undistorted sinewave signal for the modula-
tion. If it is distorted, the harmonics will cause
inaccuracies and a bouncing count. A voice
signal won't do, of course. In this area, before
we go, remember that when you're reading the
frequency, the transmitter musf be unmodu-
lated—with one exception, which we'll get to.
If there is modulation, the frequency counter
will try to read the sideband frequencies and
skip counts. This is normal. These instruments
will work with the new 40-channel sets, of
course.

All of these goodies are accomplished by
state-of-the-art IC technology. They can do
some cute tricks. The mode! 388 has two
coaxial jacks on the back panel; one INPUT, the

sound and safe

|¥i§

®
mel CB Hump Mount Speaker.

Eliminates CB installation prob-
lems. Any transceiver mounts on
the Kamel speaker, speaker
mounts on the hump, fits snugly
when driving. CB dials easy to see,
easy to reach. For safer operation.
To remove, just unplug antenna
and power leads, lift entire unit and
place in trunk for maximum sec-
urity. No screws' to unscrew. No

hassle. Acoustically designed
speaker deadens static and chan-
nel noise, efiminates voice distor-
tion. We make having an expen-
sive CB rig in your vehicle safe and
worthwhile. Isn’t it about time
somebody did?

Kriket 2.

s/ Kriket.

Acoustic Fiber Sound Systems, inc.
Indianapolis, Indiana

All afs®/KRIKET® products are manufactured in the U.S.A.
Copyright 1977, Acoustic Fiber Sound Systems, Inc.

other OUTPUT. All you need is a short coaxial
cable with a PL-259 (sometimes called a UHF
plug) on each end, to hook the CB-antenna
output to the INPUT connector. An accurate
50-ohm dummy load must be connected to the
OUTPUT—the set’s own antenna may be used.
Do not key the transmitter without one of the
loads hooked up. This can damage the trans-
mitter, especially if the transmitter is a solid-
state type.

You'll find a BNC jack on the back of the
model 388, along with a TIMEBASE slide
switch. With the switch in the INTERNAL posi-
tion, it runs on its own built-in timebase. The
model 388X doesn’t have the switch, but does
have the jack. The TCXO timebase of the
model 388X may be used for greater accuracy,
by connecting it through a jumper cable to a
model 388 set on External timebase. In fact,
several model 388's may be timed from only
one model 388X, if desired. You can do a trick
with the model 388: If you want to hold the
display for any reason, just slide the switch to
EXTERNAL while the transmitter is keyed. The
display will freeze and hold until the instru-
ment is turned off or the switch set back to
INTERNAL timebase.

The model 388's can be used as a straight
frequency meter. There is a BNC jack on the
front panel for this, with a high-impedance
(1.0 megohm) input and a sensitivity of 100
mV. A push-push selector switch lets you
choose front panel operation of the frequency
meter or the in-line operation from the back-
panel jacks. The modulating signal can be
checked on a scope connected to the AM
MONITOR jack on the left side. This displays
the detected AM modulation and may be used
to check for possible clipping, distortion, etc.

The exception we mentioned, about not
using modulated signals for frequency read-
ings, is in the testing of single-sideband CB
transmitters. These have no RF power output
at all without modulation. Here again, an
accurate 1-kHz audio signal is needed. Set the
transmitter switch to UPPER SIDEBAND and key
it. The display will read out the carrier
frequency plus the modulating frequency. Set-
ting to LOWER SIDEBAND reads the carrier
minus modulating frequency. VSWR can be
read on SSB systems with the same ease. RF
power measurements must be corrected by a
formula given in the instruction manual, for
SSB only.

Percentage of modulation is read in some-
what the same way. One circuit reads the
peaks and another reads the average value of
the modulation envelope after detection in a
special two-step circuit. More math, and there
you are.

The timebase accuracy of the model 388
may be checked by comparing it to the 10-
MHz signal from WWYV or to a frequency
standard. If it needs correction, an adjustment
is provided to make the display read exactly
10.00000 MHz and there you are. The aging
rate of the model 388 is given as S PPM-per-
year, and the model 388X as | PPM-per-year.
The “setability” is given as *“to +0.1 ppm,”
for both units. For this adjustment, the instru-
ment must be warmed up for 30 minutes to
allow all parts to reach normal operating
temperature, which is 25°C.

Both models are powered from the 120-volt
AC line. All of the DC power supplies are
stabilized by several solid-state voltage regula-
tors. If you want to use them in cars, etc., it is
easy to hook up a connection to the power
supply so that they can be used from any
12-14 volt DC-supply. R-E
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Infinite UC 1800
Microcomputer
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INFINITE, INC.. TAKES TWO DIFFERENT AP-
proaches to the microcomputer learning/
development system. First, they produce a
training-and-use package that leads the unini-
tiated unfalteringly into the world of the
computer. For example, their model UC1800
microcomputer is a completely assembled and
self-contained microcomputer system. It
avoids construction pitfalls and the futile
troubleshooting that often follows. To deter-
mine whether a problem is in the micropro-
cessor IC or elsewhere can be very difficult
without the necessary skill and sophisticated
equipment.

On the other hand, Infinite has also devel-
oped the model UCI800HK Hobbyist Kit for
the experienced kit builder. The kit contains
only special components that are not widely
available.

The UCI800 is a completely assembled
microcomputer system built around the RCA
COSMAC model CDP1802 microprocessor.
Four printed-circuit boards are mounted in a
console-type cabinet that resembles a desk-
type calculator.

The central processor board holds the CPU
IC, the CPU control logic, 256 words of
NMOS RAM and the S-volt power supply
(except the power transformer mounted sepa-
rately in the cabinet). The CPU board has a
72-pin gold-plated edge connector for system
expansion.

The readout board has four 7-segment LED
displays and the associated decoder-driver
IC’s. Two displays function as the address
readout, and the other two as the instruction
and input/output readouts. The LED’s display
the hexadecimal (base 16) representation of
the computer’s binary numbers. After 0
through 9, A, C.E and F are displayed and “b”
and *“d”, using the available segments. The
board contains its own 5-volt regulator IC to
supply the substantial 400-mA current drain.

The third board is the switch-control mod-
ule that interfaces with the six control
switches. They are RESET, SINGLE STEP. START/
EFl, POWER, MODE and SINGLE STEP/ENTER.

The board has outputs that connect to the
EF1,CLR, WAIT, and DMA TN terminals on
the microprocessor IC.

The keyboard module holds the 16 hexa-
decimal keys and the necessary debouncing
and decoding components. Two LED’s indi-
cate whether the most or least significant of
the two hex digits in each word is ready for
loading.

To load a program, set the MODE switch to
LOAD, then RESET, enter the first word, press
ENTER and continue. The loading starts at 00
and proceeds sequentially. If you make a
mistake along the way, you must either start
all over or enter a short program that allows
you to change a particular memory location.

After the program is loaded, the MODE
switch is then placed in the RUN position and
the SINGLE STEP switch can be turned either
ON or OFF. With the switch OFF, the computer
executes the program automatically. With the
switch ON, the computer executes a single
instruction for each push of the SINGLE STEP/
ENTER button.

The START switch shares the EF1 input func-
tion that you can use to interact with your
program. Input and output instructions permit
you to enter data from the keyboard and
readout into the two LED’s.

The POWER switch maintains power to the
memory only in the STANDBY position to
preserve the program with minimum power
consumption. You can also purchase a nickel-
cadmium battery and charger to keep the
memory alive for about four hours after loss of
primary AC power.

The DMA (Direct Memory Access) design
of the model CDP1802 facilitates program
loading without using a ROM utility program.
There is an advantage in not requiring this
extra component, but it does make the system
cumbersome to use.

Infinite addresses this problem by including
a listing and instruction for using KEYBUG as
part of the UCI800 package. This program
takes one-half of the available 256 memory
words, and of course it must be successfully
loaded starting at address 00.

KEYBUG has five commands that help in
loading, examining and changing memory
contents. After the program is loaded, a
RESET-START sequence gives control to KEY-
BUG, which is acknowledged by displaying
“*db” (debug).

The bc command will display the contents
of a single memory location. Press the D and
the ¢ followed by EFl, which serves to enter
the command. Then key in the address of the
location to be displayed and press EF1 again.
The program responds by displaying the mem-
ory contents. The cC command changes the
contents of memory. After the command and

continued on page 32

15NHz
Triggered
Sweep
Dual Trace
Scope
Usable to
30 VMiHz

B&K-PRECISION MODEL 1472C $720
INCLUDING PROBES

Normally rated at 15SMHz (—3dB),
it easily syncs and displays a
30MHz signal with sure triggering.

e Automatically selects chopped
or alternate trace display

® Maintains calibration accuracy
over 105-130VAC range.

® 11 sensitivity ranges, 10mV to
20v/cm.

® 19 sweep ranges, 0.54SEC to
0.5SEC/cm.

® 24nSEC rise time.

® Front panel X-Y operation with
matched phase-shift and
sensitivity inputs.

e P31 blue phosphor

e Algebraic addition
and subtraction

Available from your distributor.

1€ PRECISION

DYNASCAN
CORPORATION

6460 West Cortland Avenue
Chicago, lllinois 60635 ¢ 312/889-9087

In Canada Atlas Electronics Onlario
Intl Sis Empire Exp 270 Newtown Rd Plainview LI NY 11803
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The hetter the trainin
the better you’

COMPU-TRAINER

IN-CIRCUIT TRANSISTOR TESTER
TROUBLESHOOTER

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’li build and keep.
Ourcoursesinclude equipment 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.

ALL NEW

NTS/Heath
GR-2001

DIGITAL
SOLID-STATE |
COLORTV |

315sq. in.
PICTURE

(Simutated TV Reception)

SOLID-STATE /
OSCILLOSCOPE

444443,
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This electronic gear is not only designed for train-
ing; it's field-type — like you'll meet on the job, or
when you're making service calls. And with NTS
easy-to-read, profusely illustrated lessons you learn
the theory behind these tools of the trade.

Choose from 12 NTS courses covering a wide range
of fields in electronics, each complete with equip-
ment, lessons, and manuals to make your training
more practical and interesting.

Compare our training; compare our lower tuition.
We employ no salesmen, pay no commissions. You
receive all home-study information by mail only.
All Kits, lessons, and experiments are described in
full color. Most liberal refund policy and cancella-
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SOLID-STATE STEREO
AM/FM/MULTIPLEX
RECEIVER

COLOR BAR/DOT
GENERATOR /
/

/|- .

TUBE & TRANSISTOR TESTER

e _ AM/FM/SW PORTABLE
Voo ' | SOLID-STATE RECEIVER

VECTOR MONI
SCOPE

SIGNAL
GENERATOR

5" OSCILLOSCOPE DIGITAL * SOLID-STATE 2-METER FM SO‘LID-STATE

MULTIMETER TRANSCEIVER & POWER SUPPLY pOCKET RADIO

tion privileges spelled out. Make your own com- rnmmmmﬁL OLS- S —— :m-w
o1, 206

parisons, your own decision. Mail card today, or l 2000 South Flgueroa St_. Los Angeles. Calif. 90037

C|Ip coupon if card is missing. Please send FREE Color Catalog and Sample Lesson
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Electronic Communications Basic Electronics
APPROVED FOR VETERAN TRAINING FCC License Course Audio Electronics Servicing
Get facts on new 2-year extension l
NAME AGE
NATIONAL G4 SCHOOLS g == .
CiTY STATE
TECHNI.CAL'TRADE TRAINING SINCE 1905 Please fill in Zip Code for fast service
Resident and Home-Study Schools Check if interested in G.1. Bill information
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EQUIPMENT REPORT
continued from page 27

the memory-location address are entered, the
new contents are keyed in and EF] depressed.
Since only a single memory location is ac-
cessed by the pc and cC commands, the
system can return to KEYBUG automatically
and be ready for a new command.

To examine a series of memory locations
without entering memory addresses sequen-
tially use the Fp (forward display) command.
The computer displays the address and its
contents; then increments the address and
displays its contents each time EF] is pressed.
Similarly, the Fc forward change command
sequentially loads the memory by pressing the
EFl switch after each data entry. These last
two commands are self-looping; the only way
to exit the loop so that a new command can be
executed is to reset and restart KEYBUG.

The remaining command is EE for execute.
The EE command is keyed in, EFI pressed, the
program-starting address entered and EFI
pushed again. Because KEYBUG starts at 00
and a program cannot be written there, EE is
the only way to activatc a program.

To debug your program, set breakpoints by
inserting a branch to 00; this causes a “‘db”
readout when KEYBUG is reached. You can
then examine memory to see what has taken
place so far. A more sophisticated approach
would be to examine the processor registers
when the breakpoint is reached, restarting the
program and continuing to the next break-
point.

So far KEYBUG is not available on PROM or

ROM and must be loaded manually into
RAM. A defective user program may destroy
the utility program. This happened several
times while | was experimenting with some
simple programs. Some wipeouts did not com-
pletely annihilate the system, and it was possi-
ble to use KEYBUG to find the destroyed
memory locations and restore the full capabili-
ties. Some wipeouts were total.

The Infinite computer is available in four
versions:

The completely assembled and documented
UC1800 package includes computer, instruc-
tion manual, RCA MPM-2014 CDPI1802 Us-
ers Manual, KEYBUG program and Cardiac.
Cardiac (Cardboard Ilustrative Aid to Com-
putation) was developed by Bell Telephone
Laboratories to simulate the operation of a
simple computer. Cardboard slides simulate
the instruction decoding, and calculation is
done with pencil and paper. The package is
priced at $495, plus $8 for shipping and
handling. Option 00! is the battery backup
and recharger and sells for $22.50. Option 002
enables you to use the microcomputer with
either 120 or 230 VAC 50-500-Hz input
power and costs $15.

The UC1800 kit includes everything but the
cabinet and power cord. The four modules are
factory-assembled and burned-in. This version
sells for $389, plus $4 for shipping and
handling.

The economy model (model UCI800HK)
contains four unwired boards, keyboard, 1802
CPU, readouts, cable and Users Manual. It is
priced at $129.95, plus $2 for shipping and
handling. If you alrcady have a CDP 1802,
Option 003 subtracts $18 from the price.

The last version is just the assembled CPU
board, which also supplies 500 mA of current
for other system components. The UC30001
OEM UC1800 CPU Module costs $179, plus
$2 for shipping and handling.

For additional details write to Infinite In-
corporated, 151 Center St., Cape Canaveral,
FL 32931. R-E

Oneida Model 90A Picture
Tube Restorer

CIRCLE 79 ON FREE INFORMATION CARD

ALL THINGS COME TO HIM WHO WAITS. | HAD TO
wait for quite a while, but I finally found just
the thing | needed: A new device, made by
Oneida Electronic Manufacturing Company.
This is their model 904 Nu-Color picture tube
restorer. This device is designed to restore
color to old picture tubes with one or more

weak guns.
| had a trade-in Wards TV, with a picture
tube so bad it had to be seen to be believed.
The blue gun read almost normal emission; the
continued on page 73

Treat yourself to a new direct reading DVM today.

POCKET PORTABLE
ANALOG REPLACEMENT

3-digit, 1% DCV,
Battery or AC

Only $134

A COMPLETE LINE OF DVMs TO FILL YOUR EVERY NEED OR WANT

DVM36

LAB ACCURATE
POCKET PORTABLE

3% digit, .5% DCV,
Battery or AC

Only $158

DVM32

Battery or AC
Only $198

BENCH & FIELD MASTER
3% digit, .5% DCV,

DVM38

“PRIME” STANDARD
AT YOUR FINGERTIPS

3% digit, .1% DCV,
Auto-Ranging

Only $348

RADIO-ELECTRONICS
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You can be sure more times in more circuits, under
more adverse conditions, with greater versatility,
accuracy, and meter protection than any other
digital multimeters on the market today; and for
less money too. 10 Day Free Trial: Try any of
these famous DVMs for 10 days. If the DVMs in
use don’t prove exactly what we say, return them
to your Sencore FLPD Distributor.

SENCORE

3200 Sencore Drive, Sioux Falls, SD 57107

Want more information? We
would like to tell you all about
the Sencore DVMs by sending
you a 24-page Sencore News,
a six-page brochure, and the
name of your nearest Sen-
core Distributor today . . .
simply write or circle
reader’s service number.

CIRCLE 4 ON FREE INFORMATION CARD




WITiIl THE ADVENT OF VIDEO GAMLES AND

the home computer. the ordinary televi-
sion set is becoming an increasing
source of interest for the hobbyist. A TV
set can be quickly and safely converted
for use as a display monitor using a
device known as the Videocube. Basical-
ly. the device takes a composite video
signal. such as the output of a TV game
circuit or the 2650-based microcomputer
system (Radio-Electronics. April 1977)
and feeds a modulated Channel 3 or 4

RF-signal to the antenna terminals of

the television receiver.

If we didn’t have an RF oscillator/
modulator such as the Videocube, the
TV set could only be used as a monitor
by directly wiring into its video circuit.
However. finding the right point to feed
in the microcomputer or TV game
output often isn’t easy. and most TV sets
today (especially portables) are not line-
isolated. which can lead to safety
hazards. Also. poorly designed RF
sections will radiate their signal to
nearby television receivers and interfere
with commercial broadcasts. The Video-
cube avoids these problems and offers a
versatile design that can easily interface
to almost any video source.

The Videocube has a 300-ohm output
(the type most often used on TV
receivers). a selector switch for switching
between normal TV viewing and the
Videocube's output, and a 3-wire input
(5—12-volt power. video input and
ground). The Videocube consists of an

oscillator that can be tuned to Channel
3 or Channel 4, a modulation section for
amplitude modulation of the RF signal
from the oscillator, and an output filter
for removing spurious harmonics from
the signal.

NOTE
The Federal Communications Com-
mission requires that any device to
be marketed using a commercial
TV receiver as its output must have
FCC type approval. Use of the
Videocube or other RF device does
not automatically entitle a manufac-

turer to FCC approval.

Build this

Permits direct connection of composite
video signals from video games and
microcomputers to the antenna terminals

of your TV set

GLEN DASH

How it works

The schematic diagram of the Video-
cube is shown in Fig. 1. Transistor QI is
used in a Hartley oscillator circuit in
which tunable coil L1 and capacitor C4
set the carrier frequency. Feedback to
the emitter is provided by capacitor C3.
Resistor R3 biases the transistor, as do
resistors R1 and R2. The base of the
transistor is grounded by C2 for high-
frequency signals, making this a
grounded base configuration. A filter
that prevents RF from getting into the
power supply is provided and is

comprised of capacitors Cl. C5 and
resistor R4,

TWIN LEAD

FIG. 1—OUTPUT SIGNAL LEVEL of Videocube is controlied by the moduiation input.
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2.200”

FIG. 2—FOIL PATTERN of component side of
double-sided main board shown actual size.

The circuit uses an unusual technique
for modulating the output. Capacitor C7
and resistor RS form a voltage divider
that provides about a 25-mV signal at
the anode of diode DI. Since capacitor
C6 (0.001 pF) is so large (its impedance
is 2.6 ohms at 60 MHz), it appears as a
short circuit to ground for RF signals
coming from the RF oscillator. There-
fore, diode DI and resistor R6 act as a
voltage divider. The forward resistance
of DI, however, is a function of the
current through DI, and it decreases as
the current increases. Because of this, as
the resistance from the modulation
input to ground decreases, the current
through DI increases and the signal
level at the cathode of DI increases.

The signal at the cathode of D1 is fed
to a filter network consisting of capaci-

PARTS LIST

All resistors are '/; watt, 10% unless
otherwise noted.

R1, R2—2200 ohms

R3-22,000 ohms

R4—10 ohms

R5, R6—22 ohms

C1—-0.01 uF, 20%, 25-voit ceramic disc

C2—-470 pF, 20%, 25-volt ceramic disc

C3-27 pF, 5%, 25-volt ceramic disc

C4, C7-C10—10 pF, 5%, 25-volt ceramic
disc

CS, C6—1000 pF, 20%, feedthru

D1—1N4148

Q1—-2N708

L1—Condat type-L1 oscillator coil (see
text)

L2, L3—1 uH RF

T1—75:300 ohm Balun

S1—-UID type, DPDT, 60-dB isolation

The following parts are available
from Delta Electronics, Box 2, Amesbury,
MA 01913.

A partial kit of parts, including S1,
C5, C6, Q1, L1, L2, L3, T1, both PC
boards, shields and case, for $9.95

A complete kit of parts for $13.95.

Massachusetts residents add state
and local sales taxes as applicable.

P.C.BDARD IN
FIGURE 7<
MDUNTS HERE

l‘

2.200”

FIG. 3—FOIL PATTERN of bottom side of
double-sided main board shown actual size.

!
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FIG. —COMPONENT PLACEMENT diagram of

main PC board.

FIG. 5-—FOIL PATY-
TERN of top of dou-
ble-sided switch
board shown actual
size.

FIG. 6—FOIL PAT-
TERN of bottom of
double-sided switch
PC board shown ac-
tual size.
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FIG. 7—COMPONENT PLACEMENT diagram ot
switch PC board.

v db
3360 —40 T T
2600 42| NOTE: REF.2600 v ~ 43 4B
2400 -43f
2200 -44|
1390 -48| 4
1100 -50f N
880 -52f

VIOEO

CUBE

65 -75f- \
45 -19

4

RF QUTPUT LEVEL OF VIDEOCUBE

0 -0 1
20 -86

13 -90

I3 lox] 47K
825K 11.2K 100K
Rypgp: OHMS
FIG. 10—~RF OUTPUT LEVEL versus the value ot

the resistor connected to the modulation input
terminal.

1 MEG

MOOULATION
INPUT

\A . .
VOLTAGE | A1 R2
12 1K 10K
5 1K | 47K

*VALUES CAN BE AQJUSTEO FOR OPTIMAL DISPLAY

10uF TANTALUM 2 5V

8

il

MOTE: BEND UP ALONG
ALL OASHED LINES

FIG. 8—TOP RF SHIELD is cut from sheet metal
and soidered to component side of main
board.

VIDEOCUBE
MOD INPUT
Ve | SYNC
47K
BUFFER
47K 10K GATES
VIDEO
VERT SYNC
HORIZ SYNC

(262 PER ONE VERT SYNC}

L

FIG. 11—-VIDEO AND SYNC SIGNALS are inter-
taced to a TV set using the Videocube and

P

FROM
MICRO COMPUTER
OR TV GAME

WHITE LEVEL

BLANKING LEVEL — — —
SYNC LEVEL

FIG. 12—MICROCOMPUTER INTERFACE to a TV set.

tors C8, C9 and CIl0, and inductors L2
and L3. This filter removes harmonics
from the output signal that otherwise
might cause the Videocube to broadcast
on more than one channel. Balun Tl
matches the output of the Videocube to
the TV receiver.

Assembling the Videocube

Figures 2 and 3 show the foil patterns
of the double-sided main board while
Fig. 4 shows the component layout. If

the PC board you use does not have
plated-through holes, make sure to
solder all component leads on both the
top and bottom sides of the board. (The
PC boards supplied in the kit have
plated-through holes so the second
soldering operation can be eliminated.)
Try to keep all component leads short.

Feed-through capacitors C5 and C6
mount from the bottom side of the
board. Jumpers connect the ends of C5
to points A and B on the board, as

H

|
I

BEWD ALL SIDES UP
ALING DASHED LINES

FIG. $—BOTTOM RF SHIELD is soldered to
bottom ot main PC board.

shown in Fig. 4. Capacitor C6 has one
jumper and resistor R6 to connect to
points C and D. Figures 5 and 6 show
the two foil patterns for the PC board
that holds the switch (S1) connecting the
TV receiver input to either the external
antenna or to the Videocube output.
This PC board (see Fig. 7) also serves as
a terminal board for the antenna lead-
in. I used pressed-in threaded fittings,
but you can solder brasss nuts to lugs |
and 2.

After all the components are
mounted, two RF shields are soldered in
place on the main PC board. These
shields are cut out of sheet metal and
formed as shown in Figs. 8 and 9.

Oscillator coil L1 is a non-standard
type that is available in the partial kit of
parts (see parts list). The tuning slug in
oscillator coil L1 lets you tune the
Videocube to either Channel 3 or
Channel 4. Use a small plastic screw-
driver or alignment tool to adjust the
tuning slug through the hole in the RF
shield Just be careful not to crack the
slug.

Using the Videocube

The DC voltage supplied to the
Videocube should be between 5 and 12
and the current drawn is about 10 mA.
The modulation input controls the
output level supplied to the television
set. The more current supplied the
modulation input, the weaker the signal
sent to the television. Since the modula-
tion input itself always sits at about 0.8
volts less than the positive supply
voltage, the output level can be set by
simply connecting a resistor from the
modulation input to ground. By varying
this resistor, we can vary the output
signal level supplied through the 300-
ohm output to the TV receiver. The
graph in Fig. 10 shows how this output
varies with a resistor (R,.) from the
modulation input to ground.

Figure 11 shows a typical application.
With V+ equal to 10 volts, a 47K

continued on page 69

2261 1SNONY

W
(1]



RADIO-ELECTRONICS

(2]
(-4

Build This

10 Function Digital

Simultaneous readout of time, date, alarm and countdown timer. Timer has
three modes of operation to turn on or off appliances and the time
can be readout in either a 12 or 24-hour format

DIGITAL ELECTRONIC CLOCKS HAVE BECOME
commonplace in recent years. Mechan-
ical movements have been replaced with
split-second solid-state circuits, and the
clocks are being made in a variety of
styles. Small bedside and desk models
are popular and low-cost. Alarm clocks
and clock radios are also plentiful. You
can get microwave ovens, CB sets and
even TV sets with a digital time readout.
The more sophisticated units feature
calendar, alarm and timer circuits. They
have certain drawbacks; you have to
manipulate switches to display the
various data. This can be cumbersome
and quite inconvenient.

As opposed to mechanical clocks,
electronic clocks respond uniquely to a
power failure. A few start counting from
some random time when the power
returns, but most indicate that a power

JEFFREY G. MAZUR

failure occurred. Still others revert to a
battery backup to keep the clock
running; but if the power remains off so
does the alarm and you could over-
sleep.

The clock described here was de-
signed to alleviate these and other prob-
lems. It was decided that the clock
should have the following features:

® Constant simultaneous readout
of the date, time, alarm and timer
as well as status indicators
Calendar
24-hour alarm
10-minute snooze timer
10-hour appliance or radio timer
12- to 24-hour format
50- to 60-Hz AC or 12-volt DC
operation
Complete battery backup includ-

ing alarm and timer

Fortunately, a single clock IC is avail-
able that satisfies most of these require-
ments. All the timekeeping functions are
performed and stored in separate regis-
ters inside the [C. The trick is to allow
readout of all these registers simulta-
neously. To do this, a multiplexing
scheme similar to that used by the clock
IC itself is used.

Multiplexing scheme

Many LSI circuits requiring a multi-
digit display, such as calculator and
clock IC’s, use a multiplexing scheme to
reduce wiring. The idea is to sequen-
tially turn on each readout one-at-a-
time and feed it the proper segment
information to display the correct num-
ber. This permits the 7-segment leads of
each digit to be paralleled together.
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FIG. 1—CLOCK CIRCUIT provides a simultaneous display of the various functions by using a

multiplexing technique.

coLon

LEO I{TIMER)
LED2

LED ) (ALARM)
COMMON

All resistors are '/s watt, 10%, unless noted
R1*%, R7—22,000 ohms
R2*—5000-ohm potentiometer

R3, R16, R29, R30—10,000 ohms
R4, R5—360,000 ohms

R6, R9-R15—4700 ohms

R8, R26*, R27, R28—100,000 ohms
R17-R24—100 ohms

R25—27 ohms

R31—150 ohms

R32*—22 megohms
R33—5000-0hm potentiometer
C1-=500 puF, 20 volt, electrolytic

PARTS LIST
CLOCK BOARD

C2*, C4—0.01 pF disc

C3—150 pF MYLAR

C5—0.1 uF disc

C6*—33 pF MYLAR

C7%*—20 pF MYLAR

C8*—3-16 pF trimmer

D1*, D2-D27, D28*, D29%, D36-D43—
1N914

IC3—4016AE quad bilateral switch

IC4-IC8—75492 hex LED driver
(Fairchiid)

IC9-IC10—75491 quad LED driver
(Fairchild)

IC11—-CT-7001 clock

IC12—-MM53689 oscillator/prescaler
(National)

D30-D35—1N4001
Q1-Q6—2N3904 or equal
IC1—74C04 hex inverter
IC2—4022AE divide-by-8 counter

XTAL1—3.58 MHz crystal

T1—=117 VAC primary; 12.6 VAC, 1-amp
secondary

SPKR—4 to 8 ohm 2-inch round speaker

Then each digit is turned on, or strobed,
when its 7-segment information is on
the segment lines. This is called scan-
ning. Normally a clock 1C would scan
each of the 6 digits in an hours-minutes-
seconds display. The MT1 does this with
all 17 digits. Multiplexing reduces the

number of leads from 136 (17 digits X 8
leads per digit) to 24 (17 digit lines + 7
segment lines). Although only one digit
is on at a time, the scanning is done at a
rate faster than the eye can follow.
Thus, all 17 digits appear to be on at the
same time.

Calendar

A 28/30/31-day calendar displays
both the month and day. The calendar
changes automatically to indicate the
correct number of days in each month.
February 29 (leap year) must be set
manually.
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FIG. 2-SWITCH CIRCUIT selects the various functions and sets the time, timer calendar ard

alarm.

Alarm

The alarm is a true 24-hour device.
When the hours and minutes of the
alarm setting coincide with the actual
time, and the ALARM switch is closed, the
alarm will sound. You can turn it off at
any time by opening the ALARM switch.
Turning the switch back on will allow
the alarm to sound 24 hours later.

A 10-minute snooze timer tempo-
rarily silences the alarm as many times
as desired. A volume control adjusts the
sound from a gentle “*beep-beep™ for a
gradual awakening to a loud “BEEP”
that will arouse even the heaviest
sleeper. An LED status light on the
display tells you when the alarm is set.

Timer

The clock has a countdown timer that
can be set in one-minute increments up
to 9 hours and 59 minutes. This counter
is used as a timer to control an external
device such as a radio, TV or similar
appliance. When activated, the timer
will count down from the preset time
until it reaches zero, and can be inter-
rupted and restarted at any time.

The external device is controlled
using one of three modes:

Mode 1: The device is turned on for
the preset amount of time and then
turns off when the counter reaches
zero.

Mode 2: The device stays on for the
preset period but turns on again at the
alarm time.

Mode 3: The device is turned on at
the alarm time and stays on for exactly
the preset length of time.

The position of the ALARM switch does
not affect operation of the timer. The
lime remaining on the timer is constant-

ly displayed and three LED status lights
show whether the timer is operating and
what mode it's in.

How it works

The schematic diagram is shown in
Fig. 1. The heart of the circuit is the
7001 clock IC. This single MOS IC
contains all timekeeping and control
logic. Several features are worth noting.
To reduce wiring, a multiplexing
scheme controls the display so that all
digits can be bused together. The digit
lines are also used in conjunction with
three input lines to control the internal-
register and switch setting. For example,
if IN2 (IC11 pin 4) is connected to the
digit-1 output (IC11 pin 8), the calendar
can be set. If IN2 is connected to tke
digit-2 line, then the time can be set.
Similar connections select the entire
range of modes. Isolating diodes are
used in series with each switch to
prevent shorting the digit lines (see Fig.
2). o
One-half of ICI forms an oscillator
that drives octal counter IC2 (see Fig.
1). Connecting the ‘4’ output of the
counter to its reset pin causes it to count
0.1.2,3.0.1, etc. This gives four outputs
that are continually turned on and off in
sequence, that is, scanned. These out-
puts operate the analog switches to
select each particular clock function and
also to turn on the respective display
digits. Because of the time needed for
the 7001 IC to switch from one function
1o another, the displays are blanked
momentarily by QI. This assures that
the clock 1C sends the correct informa-
tion when each display is turned on.
Each 7-segment display (time, alarm,
etc.) has a digit driver (IC5 through 1C8)

DISPLAY BOARD

R1-R7, R9-R13—390 ohms

R8—27 ohms

R14—Select for proper brightness of
colon (330 to 560 ohms)

RD1-RD4, RD9-RD11—FND70 7-segment
LED display (Fairchild)

RD5-RDB—DL750 7-segment LED
display (Litronix)

RD12-RD14—NSN33 3-digit 7-segment
LED display (Monsanto)

RD15—MAN3—7-segment LED display
(Monsanto)

LED1-LED3—any small discrete red LED

LED4, LED5—micro-size LED

*Optional, see text.

The following parts are available
from West Side Electronics, 24348
Vanowen St., Canoga Park, CA 91307.

Kit No. MT-C: Complete parts kit
including both circuit boards and
switches; less case. (Specify whether
on-board or wall-type transformer
desired.) $109.

Kit No. MT-SS: Complete parts kit
for clock board only; includes board
less switches, case and transformer,
$50.

Kit No. MT-1: Clock printed circuit
board only; double-sided, etched and
drilled with plated-through holes,
$16.50.

Kit No. MT-2: Display printed circuit
board only; single-sided, etched and
drilled, $10.

All prices include postage and
handling on U.S. orders. California
residents add state and local taxes
as applicable.

controlled by a master driver (Q1) that
turns it on at the proper time. Diodes
DI1i through D26 are needed on the
inputs to the digit driver IC's because of
leakage between the inputs when the
ground pin is floated.

AM/PM indication is multiplexed along
with the digits. Instead of a light to
signal either AM or pM, a separate digit is
used to display either “A™ or “P.” This
is done by simply turning on segments
da. b, e, f, and g and controlling segment
¢ by the am output of the clock IC.

To prevent false setting, the reset line
of the counter IC is also connected to
Vss through the set switches. Thus,
when any of the functions are set, only
the time display is on but it displays the
contents of the register being set.

The display board holds the 17 digits
and other indicators. The schematic
diagram of the display board is shown
in Fig. 3. All 7-segment leads are paral-
leled together, but resistors are added in
series with the alarm and timer displays.
Connections for several status and colon
LED’s as well as their dropping resistors
are also provided using one common
lead.

In the 12-hour format, blanking of the
leading zero in the digit-1 position is
desirable. This means displaying 1:42
instead of 01:42. Transistor Q2 does this
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FIG. 3—-DISPLAY CIRCUIT consists of 7-segment and discrete LED readouts.

by turning off digit | when segment f'is
on. This occurs when the first digit is a
zero but not when it is a .

The raDIO-OUT control line from the
clock IC is used to drive Q3, which can
supply current to an external device
such as a radio or relay. If the external
device can be powered by the clock’s
power supply and draws less than 300
mA, then it can be connected between
the raDIO and Vg pins of IC11 (see Fig.
4-a). For control of a 117 VAC or high-
current device, a relay is used as in Fig.
4-b.

The alarm circuit consists of Q4, QS5

P(+12V)
Vgg O————————+

TO RADIO (12V @ 300mA)
RADI0 O
S L)

Ry
nAmo‘s\ﬁ AAA -l
A AL
P{+12V) ! C
Vgg O-
1
B = —2— -R
L ® inpLay _ PRELAY ‘;jj
o—A~b

b

FIG. 4—TIMER CONTROLS external devices
directly If current drawn is less than 300 mA as
shown in a. For high-current devices, use relay
as shown in b,

and Q6. Transistor Q6 turns on and off
at a I-Hz rate from pin 28 of the clock
IC. Transistor Q4 is controlled by a digit
line and thus has a squarewave on it at
the clock’s multiplex frequency (about 1
kHz). Transistor QS is turned on by the
ALARM ouT pin of the 7001. The
combined result is that when the ALARM
OUT pin goes high, the speaker is fed a |-
kHz squarewave that “beeps™ on and
off at a 1-Hz rate.

Next month, the article concludes
with the construction details, the foil
patterns and the component placement
diagram. To be continued.
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Build This

$1

Logic Probe

This easy to build TTL logic probe is inexpensive
and will save you hours of troubleshooting time when

WITH THE INCREASED USE OF DIGITAL IC'S
for everything from inexpensive com-
puters, through musical doorbells, to
simple alarm circuits, the need for
specialized equipment to test digital
circuits has become apparent. The
nature of two-state logic circuits—logic
high or logic low—makes possible sim-
ple test equipment. It is not usually
necessary to measure how much signal
is present but just whether it is there or
not.

This need has been met by commer-
cial probes that range from the $65
Hewlett-Packard logic probe to a widely
advertised kit for less than $10. Of
course, the former is a more precise
instrument than the latter but both do
essentially the same thing—cause a lamp
to light when the probe detects the
presence of a logic high level. A volt-
meter or an oscilloscope can do the
same job but the logic probe is easier,
quicker and more convenient to use.

Still $65 is too much for most people
and even $10 is quite a lot when you
consider that the TTL logic probe
described here can be built for a total
parts cost of less than $1.

For $1, the probe, of course, cannot
be complicated. It does do the job,
however, of distinguishing whether a
pin of an IC is in a logic high or a logic
low state. The schematic of the probe is
shown in Fig. 1.

probing around digital circuits

ALEX F. BURR

About the circuit

The schematic diagram is shown in
Fig. 1. The most important design deci-
sion was to require that the wire with
the alligator clip be connected to 5 volts
so that the LED will light on a logic low
level rather than to attach the wire to
ground and have the LED light on a

+5vDC

A
180Q

N

PROBE TIP

FIG. 1—=SIMPLE LOGIC PROBE uses only two
components.

e
|

|

|

L

PARTS LIST

R1—180 ohms, /4 watt, 10%
LED1—red LED (MV5020 or equal.)
24-inches No. 20 stranded wire
straight pin

insulated alligator clip

logic high. The latter would be prefer-
able except that the characteristics of
TTL logic prevent this.

TTL logic is designed so that logic
low is any voltage below 0.8, while a
logic high is any voltage above 2.4. In
almost every case, a gate in a low state
will sink 16 mA. That means that you
can supply up to 16 mA to the output of
a gate without causing its voltage to rise
above 0.8. Unless an external pull-up
resistor is used, the output of a gate in
the logic high state will usually be about
3.5 volts. However, in practice a gate
need only supply a few microamps, so
any attempt to draw a significant
amount of current from logic high
output will pull down the output level.

In our case, if we tried to light an
LED (which requires about 20 mA)
from a logic high output, the voltage
would drop from the usual 3.5 to about
1.8. The LED would light up in many
cases, but the stages connected to that
output would be disabled since the level
is now not high enough to be identified
as a real logic high. In other words, the
probe would upset even those parts of
the circuit that were working correctly
and if there is anything you don’t want
it is test instruments that upset the
circuit being tested.

The probe is designed so that it draws
no current from a high output and it
supplies only about 18 mA to a low




output. This current level raises the
typical voltage at a low output by only
0.1 or 0.2 volt, not nearly enough to
cause any disturbance in most circuits.

A green LED can be used instead of
the more common red because most
commercial probes use a lighted red
LED to indicate the presence of a high.
You can, of course, use the red LED
specified in the parts list in your probe;
but you must remember that, when your
LED is lit, the probe is touching a logic
low.

When you consider that the lowest
priced commercial probe kit costs 10
times as much, this probe has to be
pretty cost effective. Of course, at this
price it does have a few disadvantages.

Perhaps the biggest one is that it does
not distinguish between a logic high and
an open circuit. Both of these conditions
cause the LED to remain off. When it is
connected to a gate without pull-up
resistors, the LED will glow dimly on a
logic high.

The probe has no overvoltage protec-
tion. If the clip is accidently attached to
a voltage greater than 10 or if the tip
accidently touches a point greater than
6.5 VDC, the LED will likely burn
out.

Construction

The probe is easy to build. First
collect the parts. The ballpoint pen is

one of the inexpensive disposable types.
It is approximately the same size and
shape as a lead pencil and just right for
the probe. Remove the point and the
ink holding tube attached to the point
and throw them away. Also, discard the
plastic plug on the top of the pen.

Just about any LED can be used, just
so long as it is small enough to fit in the
top of the pen. I used an MV5020,
which is a red LED. This one draws
about 20 mA, has a 0.185-inch diameter
lens, a 0.230-inch diameter base and a
0.10-inch lead spacing. If you prefer to
use a green LED, try one that is similar
in size to the MV5020. An MV5253 has
a slightly larger lens but the base and
the lead spacing is the same.

You will find that if the LED is the
MV5020 size, it will just fit into the top
of the pen. Drill a Ye-inch hole in the
side of the pen about ¥%-inch down from
the top. You should just be able to see
the end of the anode lead of the LED
through the hole when the LED is set
into the top of the pen. Connect the
resistor to the other lead of the LED and
connect a straight pin to the other end
of the resistor with a wire long enough
so that the pin sticks out of the pen
about '2-inch where the ballpoint used
to be.

Now feed a wire 24-inches long into
the hole drilled in the side of the pen
and out the top. Solder the wire to the

anode lead of the LED with as small a
joint as possible. Tape that connection
then insert the whole assembly into the
top of the pen, pin first. Push on the
LED gently while pulling the wire back
out through the side. When the LED is
set into the top of the pen. you will have
a probe with the tip of a straight pin
sticking out the bottom, an LED set on
the top, and a length of wire coming out
the side. Fill the pen near the pin with
epoxy and apply a little around the
LED to make sure it does not fall out.
Connect an alligator clip to the free end
of the wire and the probe is complete.

Using the probe

The probe is simple to use. Just hook
the alligator clip to any 5 VDC point in
the circuit and touch any pin of the IC
to be tested. If that pin is at a logic low
level, the LED will light up brightly. If
the pin is at a logic high level, the LED
will remain dark. Thus, you can trace
the levels throughout the entire circuit
until you find the spot where the levels
are not correct.

The probe will even indicate the
presence of pulse trains. If the repetition
frequency is less than about 25 Hz, the
individual pulses will be indicated. If
the frequency is greater than about 25
Hz, the individual pulses will blur and
the LED will glow at about half inten-
sity. R-E
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On May 30, 1977, Radio-Electronics was invited to preview
the new computers at the Heath plant in Benton Harbor. This
is our preliminary report on what we were shown. At a later
date, after we have had the opportunity to construct our own
machines we will update this report.

The new line, and it is a full line, consists of two computers,
the H8 and the H11. The H8 is an 8-bit system based around
the 8080A microprocessor. It features an intelligent front
panel with octal data entry and display, and a resident
monitor with built-in bootstrap for one-bution program
loading or storage.

The HII is a much more sophisticated machine. It is a 16-
bit computer that uses the D.E.C. (Digital Equipment
Corporation) LSI-11 with 4K memory, a built-in backplane
and a regulated switching power supply.

Peripherials, that are compatible and can be used with
either system include a video terminal, paper-tape reader/
punch/duplicator. System dedicated peripherials include a
hard-copy printing terminal and a cassette recorder. 1/0O
(input/output) interfaces. additional memory and supplimen-
tary software paclages complete the initial products and
additional hardware and software will be added later.

Both systems are backed with complete documentation—
assembly and user manuals. schematics and pictorial
diagrams, printed circuit board layouts—all the great aids that
Heath had traditionally provided its kit builders. There is even
a Heath Users group already being formed and Heathkit H11
owners are automalticaily eligible for membership in DECUS,
the Digital Equipment Corp. users group.

The H8—an 8080A machine

This is the basic hobby computer in the newly announced
Heath line. The 8080 is a weil-known stardard microprocessor.
In the H8 it comes with a built-in 1K X8 ROM (Read Only
Memory) that contains a monitor program for controlling the
front panel and load/dump operations. The H8 cabinet is
designed to accomodate up to 32K of memory and has a total
capacity for 65K of addressable memory.

New Hobby

You Gan Build

Two machines: one an 8080A, the other an
a long list of peripherials, accessories and

The intelligent front panel has a 9-digit 7-segment octal
display that permits the user to dynamically display register
and memory contents while programs are running. A 16-digit
keyboard allows quick and accurate data entry. A built in
programmable audio circuit and speaker makes possible a
wide variety of special audio effects while a set of LED status
lights make it possible for the operator to monitor important
machine states.

The CPU board that houses the 8080A comes factory-wired
and tested to eliminate the most commeon source of errors that
a kit builder might encounter. The system bus that Heath is
using is a 50-line bus that is not compatible with any other
8080 bus currently in use. This means that any accessory items
you may have for the Altair or S-100 bus cannot be used in the
Heath computer. A built-in convection-cooled power supply
completes the main frame. It can handle up to 32K of
memory and two I/O interfaces. The basic H8 kit includes the
wired and tested CPU. complete assembly and operations
data as well as all systems software in audio cassette for.. It
sells for $375 in kit form.

Memory cards for the H8

Additional memory, a must if you are going to do anything
with your H8 is available. Model H8-1 is an 8K memory
board kit that comes with 4K of static RAM for $140. An
additional 4K expansion memory IC set (Model H8-3) is $95.
Each static memory card uses TI4044 4K X 1 static memory
IC’s. Memory PC boards are available only as a part of a
memory kit. All IC’s are in sockets. and each memory card
contains additional on-card power-supply regulation. The
memory is addressable throughout the entire memory range
and comes complete with a memory test progranm.

Parallel 1/D card for the H8

To interface with outside peripherals you must have an 1/0.
preferable several. Heath offers their model H8-2 for this
purpose. This [/O card kit offers 3-input/3-output 8-bit ports.
It is completely compatible with the serial 1/0 port used to
inerface a cassette recorder with the machine. The parallel 1/




Computers
From A Kil

LSI-11 are available in kit form from Heath—plus

software

O has complete interrupt control and independent addressing
is available. Output polarity is selectable and pulsed or
transparant handshaking is included. Like the memory board.
on-card power-supply regulation is provided. The H8-2 kit is
$150.

Serial |/O card for the H8

When you want to interface a cassette recorder to your H8
computer you must have a serial [/O board. In the H8 system
you need the H8-5. It has a 1200 baud rate and sells for
$tio.

Video terminal kit

The HY video terminal kit can be used with either the H8 or
the H11 computer. [t costs $530 and has a 12-inch screen that
displays up to 12 lines of 80 characters and contains enough
built-in memory for one page of data. It offers long- or short-
form display. Long-form is full lines of data 80 characters
long. Short form is 4 columns of 20-character lines—quite
handy during programming as you can then look at 48 lines of
program at a time. Baud rates are variable from [10 to 9600.
Editing features are built in. This terminal also includes a
parallel interface for the HI0 tape reader/punch/duplicator.

Tape reader/punch/duplicator

Like the video terminal, this unit can be used with cither
computer. It costs $350 as a kit and can read. punch or
duplicate paper tape. This multi-purpose device is a 50-CPS
high-speed reader: a long life [10-baud 10-CPS punch and
has a copy mode duplicating tapes. It uses a parallel interface
with handshakes and can accomodate either fan-fold or rolls
of paper tape. The unit comes with a chad tray for catching
the punched out paper scraps and a fan-fold tape tray.

H11, a 16-bit computer
This powerful machine is designed around the DEC LSI-11.
a 16-bit CPU. The CPU board is supplied completely assem-

bled and tested with 4K X 16 dynamic RAM. Memory is
expandable to 20K. The unit includes a built-in backplane.
power supply with switching regulators and full circuit protec-
tion. and flexible 1/(} intertface accessories. A complete DEC
system software package is also included. It contains editor,
PAL-11 assembler, linker. on-line debug package. input/
output executive, BASIC and FOCAL. Mail order price of the
H1l is $1295.

The mainframe has no front-panel keyboard or readouts. 1t
does feuture a tilt-up removable card cage and a built-in
cooling fan.

Static memory for H11

As many as four additioral 4K static memory cards can be
added to the HII. Heath calls these model HII-1 and cost
$275 each. The cards use 1K X 4 static RAM memory (no
refresh is required). They are fully compatible with the HI1
bus and the PDP 11,03 bus. Only a single jumper is needed
for bank selection and maximum read/write time is 500 nS.

Parallel 1/0O for F11

The HI1-2 is a parallel 1/0 for the HIL. It costs $95. It
offers 16 diode-clamped data input lines. Inputs and outputs
are latched. 16-bit words are on 8-bit byte programmed data
transfers. Also provided are jumper-selectable address and
vector generation, Four control lines go to each peripheral
device—reader enable low, data valid low. new data valid low
and punch ready low. The logic lines are TTL compatible.

Serial interface for the H11

Labeled as the Heath model HI1-5 this serial interface card
can be either EIA or optically isolated. It offers selectabie
crystal-controlled baud rates of 50, 75. 110, 134.5. 150, 200,
300. 600. 1200. 180w, 4800. and 9600. Also provided are
jumper-sclectable stop-bit and data-bit formats and H11 bus
interface and control logic for interrupt processing and vector
generation. Interrupt priority is determined by the electrical
position along the HI1l bus. All control/status register and
data registers are compazible with HIl and PDP-11/03
software,
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INSIDE THE VIDEO TERMINAL you'll see the CRT, keyboard, electronics
and power supply that make it work.

- ¥
CPU CARD FOR THE H11 includes the LSI-11 microprocessor and comes
completely bled as you see It here.

-
|

CPU CARD FOR THE H8 includes the BOSOA microptocessor and is
supplied with the kit as a fully assembled board

WITH ITS COVER REMOVED you can see the works of the paper tape
printer/punch /duplicator. It can be used with both computers.

Printing terminal

To complete the system Heath is offering an LA36 DEC
writer. The price of this unit has not yet been announced. It
offers a tractor paper feed. a maximum line width of 132
characters and baud rates of 110 and 300. In addition there is
auto line feed.

Software systems

Two entirely separate software systems are provided. The
H8 software goes with the H8 machine. the H1 package with
the HIl machine.

The H8 software is made up of BH Basic (BH stands for
Benton Harbor). expanded BH Basic, TED-8 (a text editor),
HASL-8 (an assembler). BUG-8 (debug). PAM-8 (panel
monitor). These programs come in cassette tape form and are
supplied with the H8.

For the HII the following software is now available: PTS
Basic-11, 8K Focal-11. 4K Focal-11. Edit-11. Link-11, PAL-
118

All software for the Heath HII computer is completely
compatible with the DEC PDP-11 and can run on any
operating PDP-1103 system.

Heath software will be supplied in three forms: cassette
magnetic tape. paper tape and read-only memory (ROM).
The panel monitor for the H8 (PAM-8) is supplied in a ROM
and like all ROM, cannot be modified by the user,

BUG-8. TED-8. HASL-8 and BASIC are provided with the
H& computer in cassette form and are available as an option
in paper tape form. Both the cassettes and the paper tape are
compatible with the required error checking and synchron-
ising characters used by the front panel monitor system.

Also packed with the H8 is a six-section software manual.
This is, however. a reference manual and is not intended 10
teach the owner how 1o use the software. If you have never
used a text editor and an assembler. for example. it would be
best o obtain an introductory text in that subject.
Conclusion

As you can see there are two great systems here with more
accessories still to come. There will be more 1/0 interfaces
more memory, a floppy disc, and printers. Radio-Electronics
will present more details on all of these new systems as we get
them. R-E
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THE LA-36 DEC WRITER Il keyboard printer terminal. The price of this
unit has not yet been determined.



Add Sound

10 Your

Home Movies

Making home movies is a popular hobby
throughout the world. Here are details on one
moviemaker's approach to adding sound to his
movies with the aid of a stereo tape recorder

ANDREW JAREMKO

EVER SINCE THE INVENTION OF MOTION
pictures and sound recording, attempts
have been made to give pictures a voice.
Edison experimented with talking films
in his Kinetophones, using his cylinder
recorder. Commercial films, with Holly-
wood leading the way, eventually
evolved a set of reliable but cumber-
some techniques for adding sound to the
movies. Magnetic recording simplified
sound film production tremendously
and also made it possible for the
amateur film maker to add sound to his
films. A great number of gadgets and
systems have been constructed for this
purpose over the years, beginning with
mechanical gadgets and eventually us-
ing electronics. Many of these were
designed to allow the hobbyist to run a
sound track on a tape recorder. unlike
the professional system that puts both
picture and sound on the one strip of
film.

The problem of making a circuit that
would reliably synchronize a movie
projector and a tape recorder to produce
sound movies has occupied me for some
time. | worked through a couple of very
bad discrete component designs and a
couple of versions using RTL logic IC’s,
one of which worked fairly well. My
latest version uses CMOS logic through-
out and represents my state-of-the-art.
The movie projector has to be modified
to allow the synchronizer to work, but
after that any stereo tape recorder can
be used to provide fully synchronized
soundtracks. It should be possible to
build the circuit for under $75, depen-

ding on where you shop.

The problem in playing a tape
recorder and projecting a film so that
the result is a talking picture is synchro-
nization. This means that the sound that
matches a particular image in the film
should always match that image every
time the film is projected. We are used
to seeing voices match lip movements,
and talking is the main thing that people
expect from sound films. At the normal
home movie speed of 18 frames per
second (fps), lip movements will appear
to be out of sync if the sound comes in
more than one frame early or late.

All we really need is a system in
which both the tape and the film run at
a speed accurate enough so that at the
end of a reel they haven’t drifted apart
by more than one frame. With a 400-
foot reel of super-8 film, this is an
accuracy of one part in 28,800, or about
33 parts per million. If our projector and
recorder can run this accurately, allow-
ing for all the factors that can affect
their speed—tape stretch and slip, motor
warmup, line voltage variations, etc.—
the problem is solved. All we have to do
is start the two in sync and they will stay
in sync. This procedure has been a part
of professional filmmaking for some
time and is called “crystal sync” (since
accurate crystal oscillators are used to
regulate running speeds). But that kind
of accuracy is expensive.

The professional method of making
talking pictures is of course to put the
soundtrack on the film. Sound-on-film
(SOF) has always been around in home

movies, and Kodak’s recent entry into
the market with SOF super-8 equipment
will of course make it much bigger.
Relaitively recent improvements in proj-
ectors have resulted in sound on 8-mm
film that is often superior to the sound
on l6-mm film. But putting the sound
on the film as it is shot and leaving it
there creates many serious problems in
the editing stage. Trying to make a film
without editing is roughly comparable
to trying to paint a picture without
removing the brush from the canvas.

In professional productions the sound
is virtually always recorded separately
and handled separately through the
editing process. It gets onto the film
only at the final stage, when the print is
made. The main use for SOF is news,
and even here it is frequently taken off
the film for editing. Once it is removed
from the film, the problem of getting it
back on in the right spot comes up.

We can get around the need for
extreme accuracy by recording a signal
on a tape that will tell the projector how
fast it is to run. (The tape should be
allowed to run free, since any interfer-
ence with its speed is likely to cause
wow and flutter.) This means that the
stereo recorder will be carrying a mono
soundtrack in one channel and sync
information in the other. Since the two
tracks are on the same piece of magnetic
tape, anything that affects the sound-
track will affect the sync track and the
sound will remain in sync.

The most logical method to use is
simply to record one signal of some sort

1.6l 1SNONV
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(usually a pulse) for every frame of film

that should go through the projector. TGhAL conTRoL

The synchronizer would keep track of RELARE SYNCHRONIZER PROJECTOR
how many pulses have gone by on the 1 PER FRAME SIGNAL

tape and make sure that the same

number of frames of film are displayed.
For live sync sound all that has to be
done is to obtain a pulse from the
camera every time a frame goes through
it and record this signal along with the
sound. When the film and sound are
run together using the synchronizer,

PROJECTOR SIGNAL t PER FRAME

VCO CONTROL

g g PHASE
each frame will go past at its correct SIGNAL INPUT DETECTOR UOLTACE cJOLTAGE
moment relative to the soundtrack, and SOURCE R RANDN OSCILLATOR
the result is talking pictures.
Some specifics VCO OUTPUT FREQUENCY

So far the circuit is pretty vague, with
only its main function specified and b

absolutely no notions about other duties G, 1-SOUND SYNCHRONIZATION CIRCUIT is based on synchronizer and is shown in a. For
or about how to put it together. Based parison, system based on phase-iocked-ioop is shown in b.

on my previous experience with syn-
chronizers, I had decided on several

other characteristics. I wanted to put it POWER TRANS
inside the projector where it would
always be ready to use and would have E

no cables to fail in the middle of a show.
It had to have the smallest possible 1IvAC
number of adjustments, ideally zero,

—pt
|
g | REHOSTAT
and should require no adjustment or ?H'”—J -1 —ph— o
|
|
|
|

t

_1* |mortor anp
SWITCHES

t

other attention during projection. Many {REMOVED)

earlier mechanical and electrical synch-

ronizers required the projectionist to

make adjustments continually during

lheshow,whichisannoyingforhimand N I e A Py R U

a distraction for the audience. a1 2N5447 a1 ) Frymn SCR1
2

There should be an indicator or indi- ‘ LIV
cators to prove to the projectionist that 2L
it is running properly, especially if there —1C™

are no adjustments he can make. It I

ORIGINAL PROJECTOR
CIRCUIT

PILOT

LAMP

WINDING

sci418

a2
ASBTS5058 (T1)

w3
82K < R4
PARTS LIST _¥ e Ao

All resistors '/, watt, 10%, unless 47 MRz

otherwise noted Ne
R1, R7—22,000 ohms
R2—82,000 ohms
R3--4700 ohms L
R4—470 ohms IR
RS, R10, R12—1000 ohms (SEE TEXT) g4
R6, R8—100,000 ohms MPS3393
R9—8200 ohms
R11-220,000 ohms
R13—82 ohms, /. watt
R14, R15—10,000 ohms <
C1, C2—.005 »F, 50V

Tt
C3—0.47 4F, 35V R .
C4, C5—1000 F, 16V, electrolytic ot
C6, C7-—5 uF, 10V, electrolytic nw 63v] | geer RS

AAA

D1—8V, 1W, Zener b = =
Q1—-2N5447 -
Q2—-A5T5058 (Texas Instruments), 12V}
(Radio Shack 276-2012 or equal) 5/10V
Q3, Q4, Q5—MPS3393 or equal. SoURcE I¢
Q6—2N2907 +14v)
IC1—MCT2 opto-isolator L {ae 4+ AAA—— VWA oy
SCR1-SC141B (G-E) or equal (see text) R13 l R14 J_ REFERENCE
_ S R15 L ¢

AC

RECT1, RECT2—bridge rectifier, 2A, RECT 2 p B 3
50 PIV (Radio Shack 276—1151 or T oo 10004 $ 10K 7™ gy
L

equal) AC -
T1—Filament transtformer, primary = = =
120 V 60 Hz, secondary 6.3 V FIG. 2-MOTOR SPEED CONTROL AND POWER SUPPLY. Control current would normally come from

Y circuit, not shown in this article.




VMT

-—' 14MSEC

f—8.33M5EC —rdf

-3

Ve

TRIGGER |
LEVEL

0

a Q3COLLE

CTOR

VQQT
TRIGGEM
LEVEL

b Q5 COLLECTOR

NN

¢ Q6 COLLECTOR

ARaAl

d ACROSS R4

e ACROSS SCR1
FIG. 3-WAVEFORMS for the motor speed control and power supply circuit.

should be able to cope with small
starting errors and still maintain sync to
the desired %1 frame. The fact that the
film is to have synchronized sound
implies that picture and soundtrack
have to be in sync right from the start,
which is asking a lot from human
reflexes. My circuit will find and main-
tain synchronization as long as the film
and tape are started within about one
second of each other.

Finally, the most important consider-
ation for the circuit is that under no
circumstances can it allow the projector
to damage the film. In practice, this
means that it cannot allow the projector
to stall, since if it did the lamp would
quickly burn a hole in the film. The
motor also usually cools the lamp: a
stalled motor would overheat the lamp
and shorten its life—no laughing matter
at the present price of lamps.

If the circuit is to go inside the proj-
ector and be permanently connected it
has to be able to let the projector run
without an external control input, as for
projecting silent films. The original
speed control (if any) could be left in
operation when required, or the syn-
chronizer could use an internal control
signal when the external one is not
present. | decided to use an internal
signal and replace the projector’s orig-
inal speed control entirely. 1 gained

some speed accuracy from this, since the
internal oscillator is more stable than
the rheostat control was. With the proj-
ector fully under the synchronizer's
control one must be careful to see that it
can deal with all the circumstances that
can arise.

The circuit is getting to sound quite
complex. with no hints as to how it can
operate. A rough block diagram of it
appears in Fig. l-a. If the external refer-
ence signal disappears, the circuit will
replace it with one of its own. For
comparison, Fig. I-b is a rough block
diagram of a phase-locked-loop (PLL)
circuit. The two are very similar and
show a very basic application of nega-
tive feedback. Any change that occurs in
any part of the feedback loop is
detected, amplified and used to elimi-
nate itself. It happens that PLL’s are
available as single 1C’s. Unfortunately.
they would do only half the job—to
them, any cycle of the reference
frequency looks the same as any other
cycle. so that they can quite happily lock
anywhere. Our circuit has to lock on a
particular cycle of both the reference
and the controlled frequencies.

The projector

All this has assumed that the projec-
tor speed can be electronically con-
trolled over a useful range. A digital

solution to the problem is to generate a
number representing how fast the
projector should be going, and then
convert this number to an analog signal
that controls the projector’s speed. The
other thing that is needed is the signal
that says that one frame has gone by.
This signal is usually easy to come by
and will be discussed later. A lot more
depends on the motor.

First, a couple of warnings. Any
unauthorized tampering with a projec-
tor immediately voids the manufac-
turer's warranty. It is best to work on a
machine whose warranty has expired. or
to pretend that it isn’t covered at all.
Modifications can also be difficult for
service technicians to understand, since
the manufacturer’s manuals won't show
them. Second, the modifications involve
working with the 120-volt AC line.
Shock hazards must be avoided or elim-
inated. This applies to hazards during
construction and testing as well as for
use.

The type of speed control used will
depend a lot on the type of motor in the
projector, and to a lesser degree on the
range of control required. Generally
speaking. induction motors (anything
without brushes) can be easily con-
trolled over a very narrow speed range,
and are difficult and expensive to
control over a wide range. AC or DC
motors with brushes are easy to control
over a wide range. If a projector runs at
only one speed or has a mechanical
speed change so that the motor doesn’t
change speeds, it is safe to assume that it
uses an induction motor. A continuously
variable speed over a wide range is a
good indication of a brush motor. The
only real way to tell is to look. Fortu-
nately. the backs of projectors are pretty
easy to remove.

The speed of induction motors de-
pends on the line frequency, the line volt-
age and the load that the motor drives.
The line frequency has the greater effect
on speed, while the line voltage mainly
affects the power that the motor can
deliver. If the line voltage is reduced the
speed drops until the load on the motor
matches the power available from it. If
it drops too far, the motor will stall. If
precautions are taken against the motor
stalling, the limited control available
this way can be enough to allow the
synchronizer to work. The control
frequency shouldn’t vary more than
about +5%. Since controlling the line
voltage will only reduce the motor’s
speed, the nominal frequency of the
control signal has to be less than the
motor’s maximum speed to allow for
speeds above and below the nominal
speed. The Motorola Semiconductor
Power Circuits Handbook (1968) con-
tains a chapter on controlling induction
motors, and RCA’s Transistor, Thyristor
and Diode Manual contains a chapter
“Power Switching and Control.”” The
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RCA book says that “Speed ratios as
high as 3:| can be obtained . . . with
certain types of induction motors.”

A typical modification

When I bought my present projector,
| was careful 10 get one that could be
easily modified. It uses a DC motor
operating from a 70-volt supply, with
the speed controlled by a rheostat in
series with the motor. The projector’s
original circuit and the circuit | replaced
it with are shown in Fig. 2. The
projector contains a large power trans-
former o supply the projection lamp
with 21 volts at about 7 amperes. The
primary is used as an autotransformer
and is lapped at appropriate points to
provide the motor with a maximum of
about 70-volts DC via a full-wave recti-
fier. The lamp winding is not shown,
and the small winding that is shown
provided power to a pair of pilot
lamps.

Since the rheostat comes before the

FIG. 4—FOIL PATTERN shown full-size. Top
view—toll up.

FROM TI
ORIGINAL MOTOR RECTIFIERS SEC

filter capacitor, it has a pulsating DC
waveform across it and can be directly
replaced with a SCR. In this type of
capacitor-input power supply. the peak
currents through the diodes and SCR
are about ten times the average current
into the motor. (For more details on
power supplies, see Don Lancaster's
article on designing regulated power
supplies in the December 1973 issue of
Radio-Electronics.) Choose an SCR that
has a lot of safety margin in both
current and voltage. since it should
never blow out. The SCI41B in the parts
list is actually a triac, but it works quite
happily as an SCR. It had the ratings |
needed and I had it on hand.

In circuits using SCR’s, the cathode
lead usually becomes a common point,
often the ground. But in this case. it
would put the ground line about 50
volts away from either side of the power
line and create a definite shock hazard.
This voltage has to be kept inside the
projector and ideally should be kept to
the immediate vicinity of the SCR. IC]
provides the necessary isolation. It
consists of a LED optically coupled 10 a
phototransistor, but electrically in-
sulated 10 1,500 volts.

How the circuit works

The circuit will switch the SCR on
when current flows through the LED in
IC1. Whenever the voltage across the
SCR goes to zero, the SCR, Q1 and the
phototransistor in IC1 will all cut off. As
the voltage across the SCR rises they
will remain cut off, since QI's base is
connected to its emitter via R2 and the
phototransistor is similarly biased by
R1. With no current lowing in either of
these transistors, Q2 reccives no base
current and deprives SCRI of gate
current.

As soon as current begins 10 flow in
the LED, the phototransistor begins to
conduct and a voltage appears across

HIGH o —»—
3| pr—g

FROM PILOT LAMP
WINOING AND
2SEC

FROM PILOT
LAMP WINOING

CONTROL
CURRENT
INPUT

5
CONNECTSTO SCR1
l + SPEEQ CONTROL POT
. AR
(+14v) 5 s ! L Rlll3
1 I o o |
GNO M B
——
V4 @ ' re I MOUNTING ”
r12vi o e % HOLE L
4 \
Q - PUSHN-TERMINAL TO POWER NEGATIVE
TRANSFORMER  LEAQ TO MOTOR
CENTER TAP AND SWITCHES

FIG. 5—~COMPONENT PLACEMENT diagram.

R2. This starts QI conducting, which
produces a voltage across R1 that helps
the phototransistor turn on. This regen-
eration, or positive feedback. continues
until both transistors are fully conduct-
ing. This provides Q2 with base current
and allows it 10 conduct, providing gate
current 1o SCRI. As soon as the gate
current reaches a high enough level, the
SCR will conduct. When the line
voltage goes through zero, everything
shuts off again. Cl and C2 provide a
low-impedance path to noise signals
that might otherwise trigger SCRI
prematurely.

The combination of Q! and the
phototransistor is called a transistor
switch, and has a very low impedance
when it is conducting. DI is an 8-volt
Zener that prevents the voltage across
the Ql-phototransistor combination
from exceeding 8 volts, and in addition
prevents them from ever being reverse-
biased. Transistor Q2 is included so that
QI and the phototransistor only need to
carry small currents and to isolate them
from the 70-volt peak that can show up
across SCR |. Any component failures in
this part of the circuit could cause the
projector o stll, so everything is
operated well within its ratings. This
network will trigger the SCR on from a
signal electrically isolated from it.

With this type of circuit, maximum
power is delivered to the motor if the
SCR is triggered just before the peak of
the line voliage. If the SCR is triggered
much before this, it will remain cut off
until the line voltage rises above the
vollage on the filter capacitor. If it is
triggered later, the capacitor will not
receive as much charge and the voliage
across it wilt drop, delivering less power
to the motor. With AC molors, the
earlier the SCR turns on the more
power will get to the motor. Induction
motors need most of the cycle present
Just to run, so that the SCR would have
to be switched on even earlier.

The current input to the LED is
provided by Q3 through Q6. Transistor
Q3 is driven by the output of a full-wave
bridge rectitier, RECT 1. Whenever the
power line waveform goes through zero.
the voltage across R5 goes 1o zero and
Q3 cuts off, making its collector posi-
tive. Resistor R5 ensures that Q3 does
actually cut off. When this happens, Q4
conducts, grounding its collector and
forcing Q5’s collector positive. This
charges C3 and cuts Q6 off. which also
removes the current to the LED in the
isolator.

As soon as the line voltage waveform
gels away from zero, Q3 saturates and
Q4 cuts off, allowing the control current
to start discharging C3. This brings Q5’s
collector toward ground, and at some
point Q6 will begin to turn on. As soon
as enough current lows in Q6 and the
LED in IC], the transistor switch turns

continued on page 82
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generators

PART |I—-An in-depth look at the different types currently available,
including how they work, their specifications, features and applications

CHARLES GILMORE*®

RADIO-FREQUENCY SIGNAL GENERATOR IM-
plies a number of basic features. These
include: frequency range; modulation
capability: and amplitude control. The
RF (radio frequency) signal generator
has a frequency range (typically 50 kHz
to |0MHz) whose lower frequency limit
is above 20 kHz (the practical upper
limit of the audio frequency range).
However, the upper frequency limit of
an RF signal generator can be as high as
I GHz. Generalors operating above |
GHz fall into a special class called
microwave signal sources. Modulation
may be AM (4mplitude Modulation),
FM (Frequency Modulation), pulse, or
a combination of any of the three. A
wide range of output amplitude control
is implied, including the ability to
generate signals of | pV or less.

At the present time there appears to
be very little middle-of-the-road pricing
for RF signal generators. The truly low-
cost units fall in the $200 or less area.
The cost of those with moderate or great
sophistication exceeds $1000 and extend
to $10,000 or more. The specifications,
features and applications of the genera-
tors covered in this article include
generators costing as much as $2000 or

* Manager Design Engineering, Health Co.,
Benton Harbor, Mi

$2500, as well as low-cost units.

The price level of RF signal genera-
tors has not changed significantly. There
have been many generators for the past
30 years that fall into the $1000 to $2500
classification. The performance level of
the generator has changed. The per-
formance level of the generator changed
with a change in need. This need is
primarily concentrated in the communi-
cations industry, with secondary uses in
the area of consumer product servicing,
amateur radio, instrumentation and the
home experimenter. There is also a need
for the RF generator in related design
work.

The need for better specifications and
features is forced by the sophistication
of the products the generators are used
with. For example, the communications
industry has changed VHF and UHF
standards from wideband FM deviation
(£S5 kHz) to narrowband deviations
(3 kHz). This change necessitates
generators with precise modulation ca-
pability and substantially increased fre-
quency stability requirements.

Low-cost generators fill the needs of

the home experimenter, and supply the
REF signals required by the service shop
for simple alignment procedures. These
generators (or oscillators, as they should

be known) normally lack stability, RF
shielding, frequency range. and modula-
tion capability required to verify per-
formance specifications when servicing
or calibrating communications, indus-
trial or high-fidelity equipment.

Producing the signal

The methods for generating an RF
signal cover a wide gamut of technol-
ogy. The simplest generators are power
oscillators that use a fixed inductor and
a variable capacitor as frequency deter-
mining elements. On the other end of
the spectrum are signal generators with
sophisticated synthesis circuits that de-
liver signals of high spectral punrity,
extreme stability and uniform modula-
tion capability. In between these ex-
tremes are the L-C (inductance—capaci-
tance) oscillator with stages of buffering,
modulation and power amplification.
This oscillator is normally housed in a
sturdy casting that provides a stable
mechanical and temperature environ-
ment, as well as a high degree of shield-
ing. Generally speaking, this type falls
into the upper end of the low-cost signal
generator price class.

Figure 1 is a block diagram of a basic
RF signal generator using a band-
switched L-C oscillator. This oscillator
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drives a buffer amplifier that helps
maintain frequency stability with
changes in output load. The buffer
amplifier may be eliminated on lower
cost RF generators. Although the signal
from the basic oscillator, and therefore
the signal from the buffer amplifier,
may well be at (or greater than) the
amplitude required of the generator
output, a power amplifier is used to
drive the 50-ohm low impedance lines.
The output amplifier supplies the maxi-
mum possible signal, usually in the 1 to
3 volt area, to the output attenuator.
The attenuator reduces the output signal
level to the level selected by the opera-
tor.

As you can see in the block diagram,
extensive shielding around these four
sections prevents stray signals from
leaking from any one of these compo-
nents. Such shielding usually involves a
rather complex mechanical design, often
a box within a box. Shown as dashed
boxes are other circuit components that
may not appear on all generators.

Signal generators contain some form
of modulator. Amplitude modulation is
applied to either the output amplifier or
to some modulator ahead of the output
amplifier. A few generators modulate
the oscillator directly. The modulator
receives audio signals from an internal

|
|
o BUFFER
SWITCHED
: DSCILLATOR AMPLIFIER I
| ¥ ¥ I
| | | I
I Y
| [ |
“loql rmme |
FREQUENCY L . _ J
MODULATOR | = CONTROL
L
AUDIO = .
OSCILLATOR
EXTERNAL
AUDIO INPUT

oscillator or an external source. On
higher quality generators, the audio
oscillator provides tones of 400 Hz and |
kHz. Simpler generators use one tone. If
the generator features FM, signals from
the modulating oscillator are applied to
frequency modulating components on
the bandswitch oscillator. This is usually
done through circuitry that maintains a
constant deviation, regardless of oscil-
lator frequency setting.

In some complex RF signal genera-
tors, frequency-control circuitry moni-
tors the output frequency, compares it
to a standard, and applies corrective
signals to the bandswitch oscillator. This
action maintains the desired frequency
setting. Such frequency-control circuitry
is only found on more costly genera-
tors.

Basics of modulation

Two types of modulation, AM and
FM, are by far the most common. AM
only is common on RF signal generators
with upper frequency limits in the 30
MHz to 60 MHz area. Most signal
generators with FM capability also have
AM capability. Some generators, espe-
cially those designed for work in the
high VHF and UHF region, also have
pulse modulation capability. Pulse mod-
ulation is zero to 100% amplitude

DUTPUT

AMPLIFIER ATTENUATDR

| RF SHIELD |

AMPLITUDE |
MODULATOR

L_T__l

IL___
L _

FIG. 1—-BASIC RF SIGNAL GENERATOR with a bandswitched L-C osciliator.
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FIG. 3—FREQUENCY MODULATION. Modulating signal is shown in a and b shows moduiated carrier.

modulation in the form of a square
wave or pulse.

There are two ways to view amplitude
modulation. Figure 2-a shows an enve-
lope presentation, as seen on an oscillo-
scope, for a 100% modulated RF carrier.
A section of the unmodulated carrier is
also shown for reference. This display
presents amplitude versus time period.
Figure 2-b shows a signal with less than
100% amplitude modulation. Figure 2
also shows how to measure percent of
modulation using this display. Figure 2-
¢ shows a spectrum analyzer display of
an amplitude-modulated signal. This
display has amplitude on the vertical
axis and frequency on the horizontal
axis. The centermost line represents the
carrier frequency. The signal to the left
represents the lower sideband; the
carrier frequency (f) minus the mod-
ulating frequency (f,). The line to the
right represents the upper sideband; the
carrier frequency plus the modulating
frequency. The display of the spectrum
analyzer shows the power distribution in
an amplitude-modulated signal. Each of
the sidebands contains one-quarter of
the power.

Figures 3-a and 3-b show oscilloscope
and spectrum analyzer presentations for
an RF carrier frequency modulated by a
single sinusoidal tone. In the oscillo-

AMPLITUDE

e~ tm fe ety
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FIG. 2-AMPLITUDE MODULATION. 100 per-
cent modulation level is shown in a. Less than
100 percent modulation is shown In b. Frequen-
cy spectrum of an AM signai is shown in ¢.
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scope trace, note an increase in frequen-
cy for positive peak of the modulating
waveform and a decrease in frequency
for negative peaks of the modulating
waveform. The difference between car-
rier frequency with no modulation and
peak carrier frequency with modulation
1s referred to as the deviation. The ratio
of the modulating frequency to the
deviation is called the modulation
index.

The spectrum analyzer display (Fig-
ure 3-b) shows a number of sidebands
spaced above and below the carrier
frequency at integral multiples of the
modulating frequency. Note, this differs
in three ways from the AM signal. First,
if the modulating signal is purely sinu-
soidal, AM generates only one upper
and one lower sideband. Second, the
amplitude of these sidebands are a
direct function of the percentage of
modulation. Third, the amplitude of the
carrier remains constant with modula-
tion.

When FM is used, there are an
infinite number of sidebands (although
only the first few are strong enough to
be given any real consideration). The
amplitude of these sidebands and the
carrier depend on the modulation index.
For example, at a modulation index of
approximately 2.4, the carrier amplitude
is reduced to zero and increases for

,ﬂ H H H ﬂ_ s

HH-

MDDULATED
CARRIER

modulation indices greater or less than
2.4. Frequently, FM deviation is mea-
sured by modulating the carrier with a
signal of known frequency. The devia-
tion is increased until the carrier ampli-
tude, as observed on a spectrum analyz-
er, goes to zero. For example, the carrier
passes through zero amplitude when 5
kHz deviation is reached if the modulat-
ing frequency is 2 kHz.

As noted earlier, pulse modulation is
essentially 100% amplitude modulation
by a rectangular pulse. Figure 4-a shows
an envelope presentation of a pulse
waveform and RF carrier modulated by
this pulsed waveform. As you can see,
the carrier is turned on and off by the
pulses. Figure 4-b shows a spectral anal-
ysis of this same waveform. The center
line is the carrier frequency. There are
many sidebands, each one spaced from
the carrier by integral multiples of the
pulse repetition rate. The amplitude of
each of these sidebands depends on the
duty cycle of the modulating pulse and
the completeness of the modulation. As
can be seen from a spectral analysis,
complex signals, such as square waves
or pulses, require an extremely wide
bandwidth. Therefore, pulse modula-
tion is usually confined to very high-
frequency or ultra high-frequency gen-
erators where considerable bandwidth is
available.
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FIG. 4—PULSE MODULATION is essentially 1uv percent amplitude modulation by a pulse signal.
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FIG. 5—HARTLEY OSCILLATOR is shown in a. Colpitls oscillator is shown in b.

Basic oscillators

The oscillator is the heart of the RF
signal generator. The stability and
purity of the generator is directly related
to the stability and purity of the oscilla-
tor. Therefore, a great deal of design
time and effort goes into the oscillator
circuit. One of the most common oscilla-
tors used for generators that cover 50
kHz to 60 MHz, or even 100 MHz, is the
Hartley oscillator.

The circuit in Fig. 5-a is a simplified
Hartley oscillator. The frequency of
oscillation is determined by the values
of Cl and Ll. When the desired
frequency can no longer be reached by
adjusting the variable capacitor, a new
inductor is switch-selected. Frequency
for an L-C oscillator is directly related
to the square root of the capacitance
and inductance. Therefore, a large capa-
citance change is required to obtain a
reasonable change in frequency before a
band change is necessary. Typically,
capacitance changes of 10:1 to 12:1 are
used. As a result, band ranges on most
RF signal generators using L-C oscilla-
tors cover a frequency spread of about
3:1 10 3.5:1.

The stability and spectral purity of
the generator output is largely de-
pendent upon the characteristics of the
L-C circuit. A high Q (quality factor)
circuit designed with silver plated coils
and air variable capacitors is used.
Extreme care is given to the mechanics
of the oscillator, and it is not uncommon
to find the entire oscillator circuit
housed in a sturdy box, or perhaps a
hollowed out casting. This provides low
susceptibility to thermal varations, me-
chanical shock and vibration, and exter-
ral capacitances, all of which affects
ascillator stability and purity.

In addition to minimizing environ-
mental effects upon the stability and
purity of the oscillator, extensive decou-
pling circuitry is used on all power
supply connections. Such decoupling
serves two purposes. First; it keeps
external signals from modulating the
oscillator and therefore creating unde-
sirable spurious signals. Second: it
removes the desired signal from the
power supply lines so the signal is not
radiated except through connections to
the output attenuator terminals.

An alternative oscillator configuration
is shown in Fig. 5-b. It is the Colpitts
oscillator. A split capacitor is used to
control the ratio of feedback here,
rather than the tapped coil of the
Hartley oscillator. The value of capaci-
tance that sets the frequency of the
oscillator is the series value of capacitors
Cl and C2.

The Colpitts oscillator does not pro-
vide as wide a tuning range as the
Hartley oscillator. Tuning ratios of 10:1
are common for the Colpitts oscillator.

When UHF signal generation is

continued on page 80
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Last month, in—part— of this article, we
discussed several—ditterent approaches to
collision-avoidance systems and we looked at
practical LASER modules.

This month, the article concludes with a
look at SODAR and RADAR modules.

SODAR modules

Headway and tailway range information is
obtained through an air-coupled version of
SONAR called SODAR (SOnic Detection
And Ranging). A frequency of 40 kHz should
be used for your SODAR for several reasons.
One, ultrasonic energies at significantly
higher frequencies dissipate rapidly, requir-
ing too much power for useful range. Two,
ultrasonic energies at lower frequencies
diffuse easily, making beam definition diffi-
cult. Further, the wavelength at, say, 23 kHz.
is nearly twice the wavelength at 40 kHz.
Finally, 40-kHz ultrasonic transducers are
readily available.

Because we are dealing with a two-way
path (the transmitted signal is reflected, then
received). the received echo strength drops
with the fourth power of range. This can be
combatted in two ways. One is through large
transmit power. The other through extra
receiving sensitivity.

The rest of the signal processing problem
has been greatly simplified, thanks to the
National Semiconductor LM 1812 Ultrasonic
Transceiver IC. This innovative IC is capable
of producing up to 12 watts of transmitted
ultrasonic power. It works on 12 volts and its
output is formated to make the addition of a
clock and gating circuit easy. As shown in
Fig. 4 block diagram, very little circuitry
outside the LM1812 is required to produce a
BCD range output. The LM 1812 is available
from dealers for $7.50 to $10.00.

MARTIN BRADLEY WEINSTEIN

Though application notes on the LM 1812
show a single transducer used for both trans-
mission and reception, system sensitivity can
be enhanced through the use of dual sensors.
Furthermore., by positioning them far apan
on the automobile, a lower range cutoff can
be established. (See Fig. 5.) Additionally, the
use of separate sensors permits the addition
of a receive preamp. if desired, to further
enhance received signal sensitivity and reli-
able system operation at the upper-range
limits.

Beam shaping is accomplished for both
transducers mechanically, through the use of
tubing. The sensors chosen should be water-
proof and highly resistant to mechanical and

1 Automotive
Anti-Collision
Systems

Part Il—An in-depth look at the different types of systems
and the various design considerations, with enough
information for the advanced hobbyist to build his own

environmental hazards.

The Massa Corporation (280 Lincoln
Street, Hingham, MA 02043) model TR-89B
Type-40 is an excellent choice as a receiving
ransducer at 40 kHz. Untuned with a 2-
megohm load, its sensitivity is a very high—48
dB (versus a standard | microbar at one
foot). lts directional characteristics are also
excellent. They are available from Massa at
$5 each, but Massa has established a
minimum sample order of $25.

The high power requirements of a trans-
mitting transducer are more than met by
Linden Laboratories, Inc., (Box 920, State
College. PA 16801) model 70160. 1t is capable
of handling hundreds of watts of output

PULSE TRANSMITTING
STRETCHER TRANSDUCER

BEAM SHAPING
AND GAIN

RECEIVING
TRANSDUCER

BEAM SHAPING
AND GAIN

NATIONAL SEMICONDUCTOR
LM 1812

ULTRASONIC
TRANSCEIVER
DEVICE

OUTPUT

GATE

MULTIPLE
DIGIT CLOCK

CDUNTER INPUT

|
[ ]

CRYSTAL
CONTROLLED
CLOCK

FIG. 4—SODAR MODULE uses a National Semiconductor LM1812 ultrasonic transceiver. The
LM1812 provides a gating signal to a counter for accurate range information.




(properly cycled), so at 12 watts it's coasting.
It comes in a molded, rugged PVC housing,
Its half power (-3 dB) beamwidth is 10
degrees. It is available for only $23.50, post-
paid. This is less than half the usual price of
such units in these small quantities.

The entire SODAR system is duplicated
twice for full forward and rearward range
information. System beamwidth can be
anything from 3 to 10 degrees.

‘]”‘HH |

TRANSMIT

" —
ij—__:wkuz—_

il

TRANSMIT

.n)ll”

FIG. 5—~SODAR MODULE PLACEMENT. Trans-
mitting and receiving transducers are sepa-
rated as widely as possible. Tubing at the
mouth of each transducer can provide a narrow
beam.

RECEIVE

Doppler RADAR's

Some of the techniques for Doppler
measurement have already been mentioned.
Here we will take a look at the elements of a
practical system that almost anyone can
build, as shown in Fig. 6.

Voltage and current regulation is a must.
The Doppler microwave modules available
use Schottky diode detectors and Gunn diode
oscillators. An overvoltage can blow both
diodes. An undervoltage can keep the Gunn
diode from oscillating—15% regulation is the
maximum variation from manufacturer’s
specs permissible to assure reliable starting
and safe operation. Popular, inexpensive
three-terminal regulators provide sufficient
regulation and help safeguard against poten-
tially dangerous transient spikes.

If the voltage source is modulated at
approximately 10 kHz, the Doppler range
rate information can be further qualified
with a sign, to indicate whether the target is
approaching or receding.

The Doppler modules themselves are
available from a number of sources. The
Amperex Electronic Corp. (230 Duffy Ave-
nue, Hicksville, NY 11802) model DX-489
Doppler Module, at $47.50, is a very inex-
pensive starting point. It includes a built-in 5-
dB antenna (which should be replaced with a
14-dB or more antenna), operates on 7.0 volts

and delivers 8.0 mW at 10.525 GHz. Asin all
the modules we'll discuss, the only connec-
tions necessary are power in and signal out.

The Amperex DX-489, operated as de-

lane traffic. In some cases, thermostatically-
controlled heating elements may have to be
added for reliable operation in very cold
weather.

VEHICLE POWER VOLTAGE AND CURRENT
SOURCE REGULATOR
10 kHz MODULATOR GATE

DOPPLER ANTENNA
COUNTER MICROWAVE BEAM SHAPING

MODULE AND GAIN

SIGNAL ISOLATION
VARIABLE NOTCH SPEEDOMETER
FILTER SIGNAL
PRESET MULTIPLE DIGIT
COUNTER
BCD LATCHES

FAG. 6—RADAR MODULE. Information from the speedometer is fed to a filter to eliminate signals
returned from stationary objects. The resultant signal is counted and latched for a direct readout ot

relative velocity.

livered, is designed to meet the requirements
of Part 15 of the FCC Rules and Regulations.
This is also true of the other modules
mentioned. Additional antenna gain, how-
ever, can violate Part 15 specifications and
the designer is cautioned to observe such
limitations in any modification. Amperex
modules include built-in second harmonic
rejection networks.

Plessey Semiconductors (1674 McGaw Av-
enue, Irvine, CA 92714) offers a number of
Doppler modules near 10.525 GHz (also
called X-band). Model GDM-3B offers a 10-
mW output and a frequency range of 10.2—
11.0 GHz for $77.20. Model GDM-10iB
offers a 50-mW output in the same range for
$88.10. The model GDVM-3B offers the same
capabiiities as the model GDM 3B, plus
electronic tuning of plus-or-minus 25 MHz,
all for $118.30. The GDVM-10]1B is a simi-
larly-tunable model >f the GDM-10/B for
$154.40.

The General Electric Microwave Devices
Products Section (Owensboro, Kentucky
42301) model C-2126A Microwave Circuit
Module Doppler Transceiver offers a 3-mW
output at 10.525 GHz with an 8.0-volt oper-
ating requirement. Its flange mount mates
with UG39/U flange and RG52 waveguide.
It costs $59.

The audio-frequency output of the Dop-
pler module is buffered in an isolation ampli-
fier. Then a variable-frequency notch filter
reduces returns at a frequency related to
vehicle speed. A multiple digit plus-and-
minus counter with resettable inputs per-
forms the arithmetic conversion to a precise
BCD range rate (relative speed) readout,
which is latched for display or for software
routines.

The modules are placed at the center of the
vehicle in both the front and the back as
shown in Fig. 7. Antenna gain and directivity
is chosen to avoid clutter returns from over-
head signs, roadside obstacles and adjacent-

HORN

L

il

FIG. 7—-RADAR MODULES are located fore and
aft near the vehicles center line. Nominal
10.525 GHz operating frequency provides oper-
ation that is relatively free of bounceback-type
interference from rain, snow, dust and other
objects.

Microcomputers

The advantages of even simple data pro-
cessing are obvious. A small, microprocessor-
based system can selectively interrogate the
various inputs, coordinate data, perform
arithmetic and formating operations, make
intelligent decisions and produce a mean-
ingful display.

continued on page 72
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Tests Optonica ST-3535 Tuner

LEN FELDMAN
CONTRIBUTING HI-FI EDITOR

SHARP ELECTRONICS CORPORATION OF JAPAN
markets in the US a line of high-fidelity
equipment under the name of Optonica. The
top tuner in this line is the model ST-3535.
The styling is similar to that of several recent
tuner and receiver entries from competing
firms in that the entire front panel, including
the long dial-area cutout is finished in a gold
color. When power is applied to the unit, dial

scale numerals illuminate in contrasting
green for extremely good visibility. The FM
scale is linearly calibrated, with markings at
every MHz. Three light indicators to the left
of the AM and FM frequency scales show
which band has been selected and also
denote the reception of a stereo FM signal.
The dial pointer is also illuminated with a
bright spot of light.

Two framed meters located along the
lower section of the panel are shown in Fig.
1, along with other major controls. The meter

AM ANT _SPEAKERS

} $T-3535
- ROAUUETaryn
L AM ANTENNA ‘O

FIXED VAR

SCOPE TAPE DECK

at the left serves as a signal-strength meter
for AM and FM. The meter to the right is
both a center-of-channel FM tuning indi
cator and a multipath meter. In this latter
function, minimum readings are obtained as
the FM antenna is rotated, and absence of
multipath is indicated by the meter needle
returning 10 its center point, from higher
readings to the right of center.

To the left of the meters are a POWER on
ofl toggle swiich and an OUTPUT LEVEL
control that alters audio output levels from
the pair of variable-output jacks on the rear
panel. Three lever switches are located 10 the
nght of the meters. The first is a three-
position  MULTIPATH switch. When moved
upwards from its center position, the MULT
PATH swilch permits audible detection of
multipath distortion. With the lever set to this
positon, the angenna is rotated until mimi-
mum sound is heard. The lower swiich
setting introduces the meter multipath indi-
cator just described. Next is the HI-BLEND
switch that introduces a high-blend circuit for
reduction of background noise during weak-
signal stereo FM reception. However, this is
accomplished at the expense of high-
frequency channel separation. In its lower
position, the HI-BLEND switch introduces a
built-in 440-Hz test signal to the output jacks.
which is used in setting record levels on
associated tape deck equipment before
recording from FM programs. The remaining
(wo-posilion MUTING swilch turns on intersta-
tion muting. A rotary selector swilch chooses
AM. FM-STEREO OF FM MONO reception, while a
large TUNING knob at the lower right is
coupled 10 a smooth-acting flywheel and the
frequency dial pointer.

RADIO-ELECTRONICS

MANUFACTURER'S PUBLISHED SPECIFICATIONS:

FMSECTION:

Usable Sensitivity: Mono: 1.8 pV (10.3 dBf). S/N Ratio: Mono: 70 d dB. Selectivity: 75
dB. Capture Ratio: 1.0 dB. Total Harmonic Distortion: Mono: 0.2% at 1 kHz; Stereo:
0.4% at 1 kHz. Image Rejection: 90 dB. IF Rejection: 90 dB. Spurious Response
Rejection: 90 dB. AM Suppression: 50 d B Frequency Response: 40 Hz to 14 kHz,
+ 1.5 dB. Stereo Separation: 1 kHz: 38 dB at 1 kHz, 30 dB from 50 Hz to 10 kHz.

AM SECTION:
Sensitivity: 200 1V /M (Internal Antenna). Selectivity: 29 dB. S/N Ratio: 45 dB. Image
Rejection: 60 dB. IF Rejection: 60 dB. Totali Harmonic Distortion: 1.0%.

GENERAL SPECIFICATIONS:

Audio Output Level: Fixed, FM: 0.8V, Variable FM: 0-1.0V; Fixed, AM: 0.2V for 30%
modulation; Variable AM: 0-0.3V for 30% modulation. Power Consumption: 24 watts.
Dimensions: 17% wide X 5% high X 15 inches deep. Weight: 22 Ibs. Suggested
Retall Price: $269.95. .

[2,]
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The rear panel of the model ST-3535 wuner,
shown in Fig. 2. is equipped with the usual
75-ohm (coaxial), 300-ohm and external AM
antenna terminals. An attenuator swilch
reduces signal input to the RF stage of the
tuner in the event of signal overload. In
addition 1o the separate pairs of output jacks
for fixed and variable level output, two jacks
are provided for connection to an oscillo-
scope for still a third method of multipath
observation and antenna adjustment. An
unswitched AC auxiliary power outlet and
the usual pivotable AM ferrite-bar antenna
plus a fuseholder complete the rear panel
layout. Typical connection arrangement into
a complete hi-fi system is shown in Fig. 3.



An internal view of the chassis of the mode!

TABLE | ST-3535 is shown in Fig. 4. The separate,
shielded FM front-end at the center-left
RADIO-ELECTRONICS PRODUCT TEST REPORT contains a 4-gang capacitor for FM and uses
Manutacturer: Sharp (Optonica) Model: ST-3535 dual-gate MOSFET's for the double-tuned
RF stage and the mixer stage. A three-section
FM PERFORMANCE MEASUREMENTS capacitor is used in the AM section. Phase-
SENSITIVITY, NOISE AND R-E R-E linear ceramic filters and differential IC
FREEDOM FROM INTERFERENCE Measurement Evaluation circuitry are used in the IF section (FM) to
IHF sensitivity, mono: (uV) (dBf) 1.7 (9.8) Excelient
Sensitivity, stereo (uV) (dBf) 6.0 (20.8) Very good
50 dB quieting signal, mono (uV) (dBf) 2.5 (13.2) Excellent
50 dB quieling signal, stereo (uV) (dBf) 32.0 (35.3) Very good
Maximum S/N ratio, mono (dB) 76 Excellent
Maximum S/N ratio, stereo (dB) 69 Very good
Capture ratio (dB) 1.2 Very good
AM suppression (dB) 50 Fair
Image rejection (dB) 95 Excelient
IF rejection (dB) 90 Excellent
Spurlous rejection (dB) 93 Excelient
Alternate channel selectivity (dB) 75 Very good
FIDELITY AND DISTORTION MEASUREMENTS
Frequency response, 50 Hz to 15 kHz (+dB) 2.0 Fair
Harmonic distortion, 1 kHz, mono (%) 0.23 Good
Harmonic distortion, 1 kHz, stereo (%) 0.24 Very good
Harmonic distortion, 100 Hz, mono (%) 0.38 Fair
Harmonic distortion, 100 Hz, stereo (%) 0.30 Good
Harmonic distortion, 6 kHz, mono (%) 0.20 Very good : . L
Harmonic distortion, 6 kHz, stereo (%) 0.30 Excelient feed a conventional ratio-detector circuit. An
Distortion at 50 dB quieting. mono (%) 0.6 Good IC phase-locked-loop circuit is used for
Distortion at 50 dB quleting, stereo (%) 0.4 Very good stereo multiplex decoding, followed by a low-

pass filter for subcarrier product suppression.
The 440-Hz test tone is produced by a two-

STEREO PERFORMANCE MEASUREMENTS

Stereo threshold (uV) (dBf) 6.0 (20.8) Very good v -
Separation, 1 kHz (dB) 40 Very good stage R-C feedback phase-shift audio oscil-
Separation. 100 Hz (dB) 34 Good lator circuit. A fully regulated power supply
Separation, 10 kHz (dB) a3 Excellent is used to provide operating voltages for the
tuner signal sections. Total semiconductor
MISCELLANEOUS MEASUREMENTS ) s
Muting threshold (V) (dBf) 7.0 (22.1) Very good complement includes 2 MOSFET’s, 6 1C's, 26
Dial calibration accuracy (+kHz at MHz) 100 Good bipolar transistors and 21 diodes. Intercircuit

board wiring is neatly harnessed, and the

EVALUATION OF CONTROLS, tuner lends itself to easy servicing and parts

DESIGN, CONSTRUCTION

Control layout Very good identification.

Ease of tunin Excellent

Accuracy of r?leters or other tuning aids Excellent Laboratory measurements

Usefulness of other controls Excellent Results of our lab measurements, summar-
Construction and internal layout Very good ized in Table 1, disclose that the unit gener-
Ease of servicing Very good ally exceeded published specifications. Of
Evaluation of extra features, it any Excelient

course, many of the required new mono and
OVERALL FM PERFORMANCE RATING Very good stereo specifications were not listed by the
manufacturer despite the fact they proved to

be extremely good. For example, a THD

TABLE Ii figure of only 0.3% at the 6-kHz point tells
much about the excellent phase linearity of
RADIO-ELECTRONICS PRODUCT TEST REPORT the IF section and the care with which the
_ e multiplex decoder section was designed.
Midciushe: SRECD: (RN R = The effectiveness of the low-passgﬁher was
OVERALL PRODUCT ANALYSIS confirmed by the fact that subcarrier rejec-
Retall price $269.95 tion in stereo measured more than 64 dB (not
Price category Low/medium listed in Table 1). At the point where stereo
Price /pertormance ratlo Excellent switching occurred (6 puV, or 20.8 dBf),
Styling and appearance Very good quicting in stereo was already 37 dB and
Sound quality Excellent distortion was well below the 3% “minimum
Mechanical performance Very good usable sensitivity point.” While frequency
Comments: Several features Included in this well-designec AM/FM stereo tuner set it apart from response tended to roll off a bit more rapidly
others in its price class. The built-in 440-Hz test tone is extremely usetut In setting up than preferred (—2.0 dB at 15 kHz), this is a
record levels for FM program recording. However, the level ot tone delivered is small price to pay for the excellent subcarrier

about 3-dB lower than maximum moduiation levels of received FM signais would
deliver and record level indicators should be set accordingly. The aural method of
multipath detection, coupled with the meter indicator, combine to provide an
extremely sensitive and accurate means of minimizing this form of interference and
distortion. Callbration of the long, linear dial was never off by more than 100 kHz
(and even that minimal error occurred only at the low- and high-frequency
extremes).

The designers have carefully targeted muting threshold and stereo switching
sensitivity so that they provide maximum usefulness. Quieting slope is extremely
steep, which results in usable signals being received even when signal strength is
under 5 uV or so for mono, 30 pV or thereabouts for stereo. The only compromises
made in the interest of price are in the less-than-satisfactory distortion leveis (which
are nevertheless low enough so as not to intrude audibly) and a rather low AM-
suppresslon figure. Neither characteristic impailred listening quality. At its relatively
low asking price, the Optonica ST-3535 turns out to be something of a “‘sleeper”
from a company whose reputation was gainad in other fields.
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product rejection afforded. Stereo separation
was plotted over the entire frequency range
by means of our spectrum analyzer. Figure 5
shows the results. Note the steep roll-off
action of the low-pass filter in the region of
19 kHz. The upper trace shows the output
from the desired channel while the lower
trace represents output from the opposite

channel. Each vertical division equals 10
dB.

Our overall product analysis is found in
Table 11, together with summary comments.
For the budget-minded high-fidelity enthu-
siast who prefers a separate tuner to an all-in-
one receiver, the model ST-3535 offers
considerable value and an abundance of

extra features not normally found in lower
cost tuners. Unless you are fortunate enough
to live in an area where one or more stations
are taking special pains to deliver a
superclean FM or stereo FM signal, it is
unlikely this tuner will prove a limiting factor
in determining the quality of your FM recep-
tion. R-E

Hitachi SR-903
Stereo Receiver

e oy mrasom e e

CIRCLE 101 ON FREE INFORMATION CARD

IN THE AUGUST 1976 ISSUE OF RADIO-ELEC-
tronics, we described a new type of audio
amplifier output circuit developed by Hitachi
that was identified as a “Class G circuit.
Hitachi first used this innovative output
circuit in their top receiver, model SR-903
(See Fig. 1). The chief virtue of the Class-G
circuitl is its increased efficiency (compared
with conventional Class-B push-pull output
circuitry). The resulting decreased weight and
heat-sink requirements, in turn, lead to a
more economical design. Indeed, while the
model SR-903 is dimensionally the equal of
competitive receivers in the same power class,
its net weight and retail asking price suggest
that the Class-G approach provides decided
benefits.

The front panel of the mode!l SR-903 is
made of gold-anodized aluminum. Frequen-
¢y numerals are printed on a sloping section
behind the dial glass for better visibility, and
the linear FM-scale is calibrated at every 200
kHz. Rectangular colored slits above the
right section of the dial scale illuminate to
show program source selected as well as
stereo FM signal reception. Above the left
area of the dial scale are signal-strength and
center-of-channel tuning meters.

An indicator light labelled AuTo-LOCK is
included with the program source indicators
and works together with the large tuning

knob at the right of the panel. In FM tuning,
a built-in AFC (Automatic Frequency Con-
trol) circuit is deactivated so long as your
fingers engage the tuning knob. As soon as
you approach center-of-channel (as indicated
on the tuning meter), releasing the knob
permits the auto-lock feature to pull in the
station and the then auTo-LOCK light comes
on.

Rotary controls along the lower section of
the control panel include BASS, MID-RANGE
and TREBLE tone controls; dual concentric
balance and click-stop master volume con-
trols; and a rotary program selector switch.
The switch has, in addition 1o its PHONO. AM
and AUX positions, a separate FM position
and one which combines the FM auto-lock
and FM mute features. We would have
preferred to see a separate FM muting switch
so that the auto-lock feature could be
enjoyed with or without interstation muting.

Seven individual pushbuttons take care of
low and high filters, speaker A/speaker B
selection, stereo/mono selection, loudness
control activation and external adaptor
switching. Two three-position lever switches
handle twin tape-monitoring circuits and
tape copying or dubbing. Phone jack and
power on/off pushbutton are located at the
lower left of the front panel.

Figure 2 is a rear-panel view of the

FM TUNER SECTION:

MANUFACTURER’S PUBLISHED SPECIFICATIONS:

RADIO-ELECTRONICS

n
(=2

Usable Sensitivity: mono: 1.6 uV (9.3 dBf); stereo: 14 uV (28 dBf). 50-dB Quieting:
mono: 3.1 uV (15 dBf); stereo: 34.5 pV (36 dBf). S/N Ratio: mono: 74 dB; stereo: 68
dB. THD: mono: 0.15% at 1 kHz; 0.2% at 100 Hz; 0.25% at 6 kHz; stereo: 0.25 at 1
kHz, 0.3% at 100 Hz, 0.3% at 6 kHz. Frequency Response: 30 Hz to 15 kHz, + 1.0 dB.
Capture Ratio: 1.0 dB. Image Rejection: 85 dB. IF and Spurious Rejection: 100 dB.
Selectivity: 80 dB. AM Suppression: 55 dB. Stereo Separation: 45 dB at 1 kHz.
Subcarrier and SCA Rejection: 65 dB. Muting Threshold: 14 xV (28 dBf).

AM TUNER SECTION:
Senstitivity: 300 xV/M (internal antenna); 20 uV (external antenna). Image Rejection:
70 dB. IF Rejectlon: 90 dB. Selectivity: 40 dB. S/N Ratio: 50 dB.

POWER AMPLIFIER AND PREAMPLIFIER SECTION:

Power Output: 75 watts-per-channel, minimum continuous, 8 ohms, 20 Hz to 20 kHz.
Rated THD: 0.1%. Rated IM: 0.1%. Damping Factor: 45. Input Sensitlvity: phono: 2.5
mV; high level: 200 mV. S/N Ratio (A-weighted): phono: 75 dB; high level: 87 dB.
Tone Control Range: bass: + 10 dB at 100 Hz; treble: =10 dB at 10 kHz; mld-range:
+6 dB at 1 kHz. High Filter: — 8 dB at 10 kHz. Low Filter: — 8 dB at 50 Hz. Frequency
Response: high level: 10 Hz to 30 kHz, +1 dB; phono: RIAA, +0.5 dB.

GENERAL SPECIFICATIONS:
Power Requirements: 120V, 60 Hz, 250 watts. Dimensions: 19'/:" wide X 5''is'’ high
X 15%" deep. Welght: 29.8 Ibs. Suggested Retall Price: $499.95.

recetver. Antenna terminals at the left handle
75-ohm, 300-ohm and external AM antenna
connections. A swing-out ferrite AM bar
antenna is located above the usual input and
lape-out pairs of phono-tip jacks with a DIN

connector also provided for the TAPE | in-
and-out connections. Spring-loaded speaker
terminals are vertically oriented. One
switched and one unswitched AC receptacle,
a fuseholder and a chassis ground terminal
complete the rear-panel layout. Adaptor in-
and-out jacks provide the equivalent of a
third tape monitor circuit interruption point.

Circuit features

Four major circuit boards (iwo are visible
in Fig. 3) contain the majority of components
used in the receiver. The tuner PC board (see
Fig. 3) includes a 4-gang linear tuning capa-
citor for FM and a 3-section AM tuning
gang. A MOSFET is used in the RF amplifier
stage. The FM-IF section uses a 4-stage |1C
differential amplifier with three ceramic filter
elements and an IC limiter-quadrature FM
detector stage. Phase-locked-loop IC circuitry
is used in the multiplex decoder section.
Ceramic filtering and IC’s are used in the
AM tuner section and an IC phono equalizer
is used in the low-level preamp stage.

“;w .;7 8t
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An electronic protection circuit protects
speakers and power transistors in the event of
a fault, with a relay used to disconnect power
applied to the speaker terminals. In the event
that the protection circuitry is activated, a



TABLE |
RADIO-ELECTRONICS PRODUCT TEST REPORT

Manutacturer: Hitachi

FM PERFORMANCE MEASUREMENTS

SENSITIVITY, NOISE AND R-E
FREEDOM FROM INTERFERENCE Measurement
IHF sensitivity, mono: (V) (dBf) 1.7 (9.8)
Sensitivity, stereo (uV) (dBf) 16.0 (29.3)
50 dB quieting signal, mono (uV) 2.6 (13.5)
50 dB quieting signal, stereo (V) 32.0 (35.3)
Maximum S/N ratio, mono (dB) 76
Maximum S/N ratio, stereo (dB) 70
Capture ratio (dB) 1.2

AM suppression (dB) 55
tmage rejection (dB) 86

IF rejection (dB) 100
Spurious rejection (dB) 100
Alternate channel selectivity (dB) 82
FIDELITY AND DISTORTION MEASUREMENTS

Frequency response, 50 Hz to 15 kHz (+dB) 1.0
Harmonic distortion, 1 kHz, mono (%) 0.12
Harmonic distortion, 1 kHz, stereo (%) 0.19
Harmonic distortion, 100 Hz, mono (%) 0.12
Harmonic distortion, 100 Hz, stereo (%) 0.25
Harmonic distortion, 6 kHz, mono (%) 0.14
Harmonic distortion, 6 kHz, stereo (%) 0.3
Distortion at 50 dB quieting, mono (%) 0.6
Distortion at 50 dB quieting, stereo (%) 0.38
STEREO PERFORMANCE MEASUREMENTS

Stereo threshold (V) (dBf) 16.0 (29.3)
Separation, 1 kHz (dB) 50.0
Separation, 100 Hz (dB) 40.0
Separation, 10 kHz (dB) 42.0
MISCELLANEOUS MEASUREMENTS

Muting threshoid (uV) (dBf) 14.0 (28.0)
Dial calibration accuracy (+kHz at MHz) 100

OVERALL FM PERFORMANCE RATING

Model: SR-903

R-E
Evaluation
Very good

Fair
Excellent
Very good
Excellent
Excellent
Excellent

Good
Very good
Excellent
Excellent
Excellent

Very good
Excellent
Very good
Excellent
Good
Excellent
Very good
Good
Very good

Fair
Superb
Excellent
Superb

Falr
Very good

Very good

TABLE I

Manufacturer: Hitachi

AMPLIFIER PERFORMANCE MEASUREMENTS

R-E

POWER OUTPUT CAPABILITY Measurement
RMS power/channel, 8B-ohms, 1 kHz (watts) 102
RMS power/channel, 8-ohms. 20 Hz (watts) 75
RMS power/channel, 8-ohms, 20 kHz (watts) 77
RMS power/channel 4-ohms, 1 kHz (watts) N/A
RMS power/channel, 4-ohms, 20 Hz (watts) N/A
RMS power/channel, 4-ohms, 20 kHz (watts) N/A
Frequency limits for rated output (Hz-kHz) 20-22
DISTORTION MEASUREMENTS
Harmonic distortion at rated output, 1 kHz (%) 0.035
intermodulation distortion, rated output (%) 0.07
Harmonic distortion at 1-watt output, 1 kHz (%) 0.01
Intermodulation distortion at 1-watt output (%) 0.01
DAMPING FACTOR, AT 8 OHMS 45
PHONO PREAMPLIFIER MEASUREMENTS
Frequency response (RIAA + dB) 0.2
Maximun input before overioad (mV) 110
Hum/noise referred to full output (dB)

(at rated input sensitivity) 70
HIGH-LEVEL INPUT MEASUREMENTS
Frequency response (Hz-kHz, + dB) 10-32, 1.0
Hum/noise referred to full output (dB) 90
Residual hum/ncise (min. volume), (dB) 90

TONAL COMPENSATION MEASUREMENTS
Action of bass and trebie controls

Action of secondary tone controls

Action of low-frequency filter(s)

Action of high-frequency filter(s)

COMPONENT MATCHING MEASUREMENTS
Input sensitivity, phono 1/phono 2 (mV) 2.6

Input sensitivity, auxiliary input(s) (mV) 210
Input sensitivity, tape input(s) (mV) 210
Output level, tape output(s) (mV) 210
Output levei, headphone jack(s) (V or mW) 62 mwW

OVERALL AMPLIFIER PERFORMANCE RATING

Model: SR-903

R-E
Evaluation
Excellient
Good
Good

Good

Excellent
Excellent
Excellent
Excellent

Very good

Excellent
Very good

Very good

Very good
Excellent
Good

Good
Good
Fair
Fair

Excellent

small front-panel light located near the
power ON/OFF switch becomes illuminated.
This light also comes on for the first few
seconds after turn-on—the relay prevenis
output to the speakers, eliminating warm-up
thumps and pops from reaching them.

For those who may not have read the
earlier description of the Class-G output
circuit, here is a brief review: A simplified
Class G circuit is shown in Fig. 4. Two
transistors are used in each half of the push-
pull arrangement for each channel (a total of
four transistors in each channel). In Fig. 4,
transistor Q2 is powered by the lower of two
supply voltages (V1) and amplifies the
incoming signal V;, until the amplitude of the

incoming signal exceeds the value of VI.
During this time, transistor Q1 is cut off. As
the crest of the incoming waveform is
reached, signal amplifying is taken over by
QI, powered by the higher supply voltage
V. and transistor Q2 is then cut off. Thus,
each transistor operates over its most efficient
range, thereby increasing efficiency far
beyond that attained in conventional Class-B
operation. This increased efficiency results in
decreased thermal dissipation and decreased
heat-sink requirements.

FM tuner measurements

Table 1 lists the measurements made for
the FM wner. Generally, resulis equalled or
excecded published specifications, although
stereo usable sensitivity was limited by the
rather high switching threshold provided
between mono and stereo reception. Signal-
to-noise ratios at high input signal strengths
in both mono and stereo were excellent, and
well above ratings. Mono and stereo distor-
tion was as low as in some expensive “sepa-
rate” tuners. More important, the lowest
distortion points were observed with the
auto-lock feature engaged, indicating good
correspondence between the indicated “per
fect” tuning point and actual center-of-chan-
nel.

There was good correspondence between
the center-of-channel meter indications and
the true, lowest-distortion tuning point from
one end of the dial 1o the other. Calibration
of frequencies was also extremely accurate.
Stereo separation was particularly impres-
sive, especially at the more difficult high-
frequency test point of 10 kHz, where it
remained above 40 dB!

We would have preferred 1o see a some-
what lower muting threshold setting than the
14 uV observed, especially in view of the
good steep quieting slope of tuner circuit. Of
course, for weak signal reception one can
always defeat the muting feature, but since it
is tied in with the auto-lock setting of the
program selector switch, you would also have
to forego that feature as well during FM
DX’ing.

continued on page 77
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ATWATER KENT model 36, 1927

e

FRESHMAN MASTERPIECE, 1925

Restoring

Antique

THE OLD RADIOS ARE COMING BACK. THOU-
sands of collectors and nostalgia hounds
are dragging old sets out of attics, base-
ments and junk shops. You can be the
one to make them play again. If you
have an old-line repair shop, you can
revitalize your business. If you’re a
hobbyist. you can discover real fun in
renovating antique sets. Chances are
you'll become an enthusiastic collector
yourself.

AC radio sets from 1927 1o 1950 are
now very popular with collectors, and
are in demand by almost everyone as
conversation pieces for den or rumpus
room. Prices for early AC sets in playing
condition run from $25 to over $200.
Battery sets from the early 1920%
command even higher prices, even pre-
1951 TV sets are fair game.

Gefting Started

What does it take to jump into the
hobby or business of renovating antique

*Author-publisher, Vintage Radio Company.

1933 AUDIOLA

sets? If you're experienced at repairing
tube sets you’ve already got a start. How
far you go depends on skills such as
refinishing and machine tool opera-
tion.

There are really three levels of reno-
vation: Restoration requires that the set
be brought back to its original condition
in every respect, except that the rich
luster of the finish, accumulated over
the years, is not disturbed unless
required. The restorer puts new (rans-
former windings into the old trans-
former cans, and places new dry elec-
trolytic capacitors in the old wet-filter
capacitor cans. The set should be indis-
tinguishable from new, except for the
richness of the finish. A true restoration
Job involves using skills in cabinetry,
refinishing, metalworking and elec-
tronics.

Repair means to get the set working
as it once did, but with possible short-
cuts such as hanging electrolytics under
the chassis and substituting R—C net-
works for those hard-to-get transform-
ers. Modification involves substituting
modern modules, such as transistorized

FRESHMAN MASTERPIECE, 1925

Radios

Antique radios have gained popularity in recent
repairing and modifying and how to go

MORGAN E. McMAHON*

tuners, for the original (an unpar-
donable sin to the purist!)

How do you get started? First, you
must be competent to do the work. Just
because the sets are many years old
doesn’t mean they’re a snap to fix. Next,
you need the tools—workbench, testers,
circuit references, etc. You must know
where to get obsolete tubes and parts.
You also have to find the best way to
ship sets, as you’ll want to work beyond
your immediate locale if you want to set
up a business. You must advertise your
talents and services and set up channels
for finding old sets to renovate and sell
at a profit.

Its not hard to sell sets ta incidental
buyers. Try local antique and collecti-
bles dealers, and the new “funky things”
shops. An exhibit of your ewn helps.
However, your best bet may be with
more serious collectors who don’t have
the time or resources to restore their
acquisitions. If you become tae restorer
for collectors in your area, you're pretty
well set.

ATWATER KENT model 55, 1929

PHILCO CORP. mocel 90B, 1931



RCA model 95T5, 1938

-How to get starte

JACKSON BELL CHASSIS, 1932

ears. Here’s a look at what’s required in restoring,
bout obtaining parts and schematics

Clubs and periodicals

To tap the collector community, start
by reading the same books and per.odi-
cals as they do, and by getting to know
the local or regional collectors’ clubs.
Start with the Vintage Radio Company
books: write to Vintage Radio, Dept. P,
Box 2045, Palos Verdes, CA 90274 for
information. The volume of key interest
to you is A Flick of the Switch. The
1887-1929 counterpart to this book is
Vintage Radio.

There are some periodicals devoted
entirely to radio collectors. The Horn
Speaker, 9820 Silver Meadow Dr,
Dallas, TX 75217, is a monthly news-
paper for collectors and historians.
Other collector newsletters are: Radio
Age, 1220 Meigs St., Augusta, GA
30904: Antique Radio Topics, Box 42,
Rossville, IN 46065; and the Classic
Radio Newsleuter, Box 28572, Dallas, TX
75228. A good directory of publications
and of hard-to-get parts and services is
available from Historical Radio Ser-
vices, Box 15370, Long Beach, CA
90815.

Historical radio clubs are your best
doors into the collector community. The
Antique Wireless Association and the
Antique Radio Club of America are
national, and there are also regional
clubs. In Canada the Canadian Vintage
Wireless Association is the key organi-
zation.

Your other main need is for circait-
diagram references. Rider’s Perpetual
Trouble Shooter’s Manuals cover sets
from the mid-1920's 10 the 1950’
Howard W. Sams’ Photofacts give detail
on sets built after 1945. Morris Beit-
man’s Most-Often-Needed Circuit Dia-
grams books are still available from
Supreme Publications, 1760 Balsam

ZENITH model 75 Radio Phonograph, 1930

ANTIQUE RADIO CLUBS

Antique Radio Club of America
c/o Mr. Bill Denk

81 Steeplechase Rd

Devon, PA 19333

Antique Wireless Association
c/o Mr. Bruce Kelley

Main St.

Holcomb, NY 14469

Buckeye Antique Radio and
Phonograph Club

c/o Mr. Ken Longenecker
1937 Stoney Hill Dr.
Hudson, OH 44236

California Historical Radio
Society

c/o San Jose Historical Museum
635 Phelan Ave.

San Jose, CA 35112

Canadian Vintage Wireless
Association

c/o Mr. Sid Frior

102 Parkhurst Blvd.
Toronto, Ontario, M4G 2E6
Canada

Indiana Historical Radio
Society

c/o Mr. Ed Taylor

245 N. Oak'and Ave.
Indianapolis, IN 46201

Mid-America Antique Radio Club
c/o Dr. Robert Lane

2301 Independence Ave.

Kansas City, MO 64214

Northwest Vintage Radio
Society

Box 13544

Portland, OR 97213

Rocky Mountain Antique Wireless
Association

16500 W. 1Zth Dr.

Golden, CO 80401

Southern Cezlifornia
Antique Radio Society
c/o Mr. Alan Smith
6712 Bisdy Lake Ave.
San Diego, CA 92119

Southwest Vintage Radio
and Phonograph Society
Box 19406

Dallas, TX 75219

ATWATER KENT model 35, 1926

Rd., Highland Park, IL 60035. Gerns-
back Publications’ Official Radic Service
Manual covers the period from the mid-
1920’s through 1935. Vintage Radic
Company provides a circuit research
service in which the schematic diagram
and other available information on any
pre-1951 rado set will be sen1 for $3.50.

You can help preserve radio history
and have some fun at the same time;
and if youTe interested, earn some
money in the process. R-E
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service clinic

Double, double, toil and trouble. Overlook the obvious and
don’t believe the evidence. Jack DARR, SERVICE EDITOR

THIS IS A GOTHIC TALE, OF MYSTERY, HARD-
ship, frustration and suffering. There is
a happy ending, but one that would
amaze Alfred Hitchcock. What? Cer-
tainly; it's an intermittent; what else
could it be?

Synopsis. Technician makes house
call on Quasar TS-941. Complaint:
raster folds over in center, darkens and
goes out, after about 15 minutes.
Tapping on cabinet will bring it back.
Verified by observation. So, technician
installs new FC panel.

Symptoms remain exactly the same.
Take set to shop. On the way, pick up
another set, same chassis. Hook set No.
2 up, and it shows exactly the same
symptoms. (******* This denotes lapse
of two days.)

Concentrating on first set, the prob-
lem seems to be in the flyback, since the
FC module has been replaced, and it
contains all of the rest of the circuitry.

DRIVER
TRANS
TO HORIZ
DRIVER T2 R28
—1 820
+80V
BAD GROUND

T~ 0018

Tapping the flyback, moving the leads,
etc., does nothing. Bending the end-
plate of the chassis up and down will
make the raster go out, or come back if
it's out. Tapping the module will make
it go out sometimes. (***** Two more
days, not continuously, half an hour at a
time.)

During this time Visiting Expert (sic!)
has been passing through shop, observ-
ing (but not helping much). Temptation
oo much; V. E. breaks down and says
“Drive this thing into my place and let’s
see what’s going on.” No sooner said
than done.

Now both of us start in on it. We
agree that it has to be a bad solder joint
somewhere, since it has all of the typical
symptoms. Also it is thermal, since it
will show up by itself after a short time.
However, we are unable to locate that
place where only a very light tap will
make it act up. To make life more

T0 HORIZ
DEFL YOKE

HORIZ OUTPUT

interesting, now it develops a new
failure mode. In this one. the raster goes
out instantly. Once again, tapping or
bending the chassis will bring it back.

Transcription of V.E.s bench notes
(somewhat edited and highly expur-
gated).

“Two failure modes with same resull.
Has 1o be bad solder joint from symp-
toms. Monitor things. The scope shows
that the base drive waveform on the
horizontal output transistor does not
disappear, but just changes shape slighily.
Perfect square wave in fault condition, 15
volts p-p (Fig. 3-a); in operation, normal
waveform as shown in Fig. 3-b.

“However, different reuactions on col-
lector current of output transistor. Moni-
tored by reading DC voltage drop across
R805/R806, S ohms each, in the + 73
volt supply that feeds the flvback primary.
In Mode |, foldover and fade, the
collector current rises slowly from the
normal 700 mA to 1.0 amps or more (at
which time the plug is pulled!)

“In Mode 2, instant disappearance of
raster, the collector current drops to zero

i

| DAMPER

002 A 022

T0 20v

E B+ RECT

This column is for the service tech-
nician’s problems~TV, radio, audio
or industrial electronics. We answer
all questions submitted by service

*chnicians on their
vidually, by mail, and the more inter-
esting ones will be printed here,

If you're really stuck, write us.
We'll do our best to help you. Don't
forget to enclose a stamped, self-
addressed envelope. If return postage
is not included we cannot process
your question. Write: Service Editor,
Radio-Electronics, 200 Park Avenue
South, New York, NY 10003

+73V
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80v
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and the collector voliage rises 1o the
supply value of +80 volts. In Mode 2
(using the other channel of the scope) the
collecior pulise drops 1o zero. In Mode I,
the height of the pulse drops, and another
smaller pulse shows up halfway between
the normal pulses; this jiters very badly
(Fig. 2). Either condition can be induced
by bending the end-plate of the chassis.

“Now. some conclusions were made.
From the complete loss of the collecior
current in No. 2, we decided that the
emitter of the output transistor could be
opening. This was eliminated by ground-
ing the emitter with a clip-lead in the
fault condition. No result. The flyback
was still suspect, since a new module had
made no difference at all

“Resisiance tests showed nothing out of
order. Reading primary resistance from
B+ 10 collecior showed no change when
the chassis was tapped or the plate bent.
Since this circuit uses a three-branch
parallel-feed for the collector circuit, this
one wus discarded as unlikely. (**** One
more day.)

“The output transistor was not con
ducting at all in fault condition, Mode 2.
This was not a loss of drive, since the
monitor showed no change at all. That is,
aside from the change from a normal
waveform 1o the square wave. We could
tell when it was in or out by waiching
this. We still could not find that sensitive

HOBBY WRAP
MODEL BW 630

NEW

NLY
COMPLETE WITH Bl
AND SUEEVE

DIP IC INSERTION
TOOL WITH PIN
STRAIGHTENER

MODEL
INS-1416

point where a slight tap would make it cut
in and out.

“A belaied reading of the base voltage
of the output transistor showed that in
operation it was normal at a —1.2 volts. In
Sault condition this jumped to a —6 volts.
Now we krnew! The complete loss of
collector current was due to the transisior
being firmly cut off. Ar this poin,
Colleague happily went out on a service
call, saying that he had to do something
o make a living.

“So ry something new, think! This
wasn’t loss of drive, but it was something
that affected the bias. The base circuit
was very simple (Fig. 1). The socket
terminal (which had been cleaned and
checked, with the rest, as the first step), a
0.82-0hm resistor, a tiny choke, and the
secondary winding of the driver trans-
former. Taking the module out, this
circuit was checked All solder joints
looked good, and the continuity checked
out.

“Keep thinking: If the hot end of this
winding opened, we'd lose the drive wave-
Jorm on the base. However, if the ground
end was opening, this would leave the
base floating, and could result in the kind
of bias change we were seeing. Replace
module. Turn on. Works. Using long thin
plastic screwdriver, carefully move the
two terminals of the secondary, which

continued on page 66

RIBBON CABLE
ASSEMBLY

% SAVE GAS! SAVE on TUNE-UPS!

#€ The “XR 700" is a COMPLETELY NEW gnition System that
replaces the inefficient Breaker-Points and Condensor with a highly
RELIABLE, invisible “Intra-red” Light-Beam which CONTROLS
the Latest design Solid-State POWER MODULE This new

‘Patented” Invention produces the HIGHEST ENERGY, Longest
Duration Spark of ANY Ignition System manufactured TODAY!

M CUSTOMERS REPORT: “THE XR-700 MORE THAN PAYS
FOR ITSELF ..and KEEPS ON SAVING MONE Y with
W INCREASED “GAS-MILEAGE" up to 30%!
* ELIMINATING COSTLY “TUNE-UPSY
% MPROVED ENGINE PERFORMANCE!
% QUICKER STARTING IN ANY WEATHER!

Y PLUGS LAST UP TO 4-TIMES and LONGERY’

* THE XR-700 has NO moving parts to wear out...never needs
adjustment! Engineered to OUTLAST Your Car..So RELIABLE
So PERFECTED...that we give you a LIFETIME WARRANTY

FREE Repair or Replacement’ for as long as you OWN the Unit
even if you change Cars, we will supply the necessary Parts FREE

¥ FITS ALL ENGINES. .Domestic or Foreign.. 4, 6 or 8 Cylinder
® EASY INSTALLATION...Completely Factory ASSEMBLED!

Thousands sold at $59.95

#* NOW...ONLY.. $3g (6o, Res. 200 Tan

THAT'S EVERYTHING .. INCLUOING POSTAGE & INSURANCE

¥ SAVE! OROERFACTDRY DIRECT!
Send Check or M/0, State Car Make, Year and No. of Cylinders.

# MASTERCHARGE or BANKAMERICARD Cardholders
Order by TOLL FREE PHONE (800} 423-6525 Ext. 3

® rALLor WRITE for FREE BROCHURE

PRE-CUT

PRE-STRIPPED WIRE

*MINIMUM OROER $25.00. SHIPPING CHARGE $1.00, N.Y. CITY AND STATE RESIDENTS AGD TAX

OK MACHINE AND TOOL CORPORATION

3455 CONNER STREET, BRONX, NEW YORK, N.Y. 10475 U.S.A.

PHONE (212) 994-6600 TELEX NO. 125091
CIRCLE 44 ON FREE INFORMATION CARD

MODERNRE and Bring Your Car “UP-TO-DATE"
with the MOST EFFICIENT Ignition ever invented!

g XR-700

W FASTER ACCELERATION..SMOOTHER RUNNING!
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career in
electronics
20 beyond

1'V repair?

CREI prepares you at home

for broader and more advanced
opportunities in electronics —

plus offers you special arrangements
for engineering degrees

Advanced Electronics

There is no doubt television repair can
be an interesting and profitable career
field. TV repair, however, is only one of
the many career areas in the fast growing
field of electronics.

As an indication of how career areas
compare, the consumer area of electron-
ics (of which TV is a part) makes up less
than one-fourth of all electronic equip-
ment manufactured today. Nearly twice
as much equipment is manufactured for
the communications and industrial fields.
Still another area larger than consumer
electronics is the government area. That
is the uses of electronics in such areas as
research and development, the space
program, and others.

Just as television is only one part of
the consumer field, these other fields of
electronics are made up of many career
areas. For example, there are computer
electronics, microwave and satellite
communications, cable television, even
the broadcast systems that bring pro-
grams to home television sets.

As you may realize, career oppor-
tunities in these other areas of electron-
ics are mostly for advanced technical
personnel. To qualify for these higher
level positions, you need college-level
training in electronics. Of course, while
it takes extra preparation to qualify for
these career areas, the rewards are
greater both in the interesting nature of
the work and in higher pay. Further-
more, there is a growing demand for
personnel in these areas.

Unlike most other home study schools,
CREI programs are devoted exclusively
to preparing you for careers in advanced
electronics. All of CREI programs are
college level. And CREI gives you both
theory and practical experience in ad-
vanced electronics.

Unique Design Lab

A unique feature of CREI training is its
Electronic Design Laboratory Program,
which trains you to actually design cir-
cuits. It also helps you understand the
theories of advanced electronics and
gives you extensive practical experience
in such areas as tests and measurements,
breadboarding, prototype construction,
circuit operation and behavior, charac-
teristics of electronic components and
how to apply integrated circuits.




areer Training at Home

Only CRE! offers this unique Lab
Program. It is a complete college lab
and, we believe, better than you will find
in most colleges. The ““Lab’ is one of
the factors that makes CREI training
interesting and effective. And the pro-
fessional equipment in this program be-
comes yours to keep and use throughout
your professional career after you com-
plete the training.

Engineering Degree

CREI offers you special arrangements
for eaming credit for engineering de-
grees at certain colleges and universities
as part of your home study training pro-
gram. An important advantage in these
arrangements is that you can continue
your full time job while **going to college™
with CREL. This also means you can
apply your CRET! training in your work
and get practical experience to qualify
for career advancement.

Wide Choice of Programs
CREL 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 spe-
cialize in such areas as computer elec-
tronics, communications engineering,
microwave, CATYV, television (broad-
cast) engineering and many other areas
of modemn electronics.

FREE Book

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

Qualifications

You may be eligible to take a CREI col-
lege-level program in electronics if you
are a high school graduate (or the true
equivalent) and have previous training
or experience in electronics. Program
arrangements are available depending
upon whether you have extensive or
minimum experience in electronics.

Send for this FREE Book
describing your opportunities
and CREI college-level

programs in electronics

Mail card or write describing qualifications to

CAPITOL
RADIO
ENGINEERING
INSTITUTE

McGraw-Hill Continuing Education Center
3939 Wisconsin Avenue Northwest
Washington, D.C. 20016

Accredited Member National Home Study Council

Gl Bill

CREI programs
are approved
for training of
veterans and
servicemen under

the G.I. Bill.
>
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continued from page 6/

were barely reachable from outside. There
it was! Only a very small movement
would make it cut in and out. Here was
the sensitive point we'd been looking for
so long.

“Remove module; disassemble. Take
out large electrolytic capacitor that
blocked access 1o iterminals of driver
transformer. Check solder joints; look
good. Resolder anyhow. Replace capaci-
tor, reassemble. Look at solder joinis on
PC board, for same winding. These too
looked good; resolder them anyhow.
Replace module; turn on. Bend board; hit
terminals. Nothing, it works. Leave note
Jor colleague, telling what had been done,
then go home and feed horse.” (End of
bench note transcriptions.)

Next morning; came into shop, and
(being a realist) asked “When did it cut
out?” Colleague says;"” It didn’t"” Com-
plete amazement. Then he said “Come
here. I've got something to show you.”
He handed me the other two FC
modules and my 6-power loupe. “Look

Deal

at the ground pin joint on that secon-
dary winding.” A very close examina-
tion showed that both of these had an
almoslt invisible crack around the trans-
former-lead joint. Obviously, the one in
the set had had one t00.

There’s the Alfred Hitchcock aspect.
By an amazing combination of coinci-
dences, three modules had developed
exactly the same fault. This included the
one in his kit! So, when the module was
changed with no results, the other
assumplion was quile normal.

Conclusion, using perfect 20-20 hind-
sight: by taking readings, and observa-
tion, we had arrived at the point where
the fault was located; the base circuit of
the horizontal output transistor. Due to
the drive waveform, we had been a day
late in checking the DC voltage on the
base.

This, of course, was the key clue,
along with the drive waveform. It was
pointing directly 10 the solder joint that
was causing the trouble. Back-checking,
with one of the bad modules, we found
that while the peak-to-peak voltage and
waveform did stay the same, the DC

SPECIAL REDUCED TRAVEL RATES FROM
THE WEST AND MIDWEST, CONTACT:
Dawn Corrigan, Seven Seas Travel
17220 S. Norwalk Blvd. Cerritos
California 90701 213-924-8383

Yourself in...

- Atllantic City, N.J.
ust 27th-28th

What its all about!
Software Development
Micro Computers
Hardware Development
Disc Memories
Computer Comparisons
Interfacing

Program Implementation
AMSAT

Computerized Music
Video Terminais

KIt Construction
Printers

Computer Games
Digital Tapes

e Seminars and Technical talks by leading electronic equipment manufacturers

® Major Exhibits from all over the country

¢ Demonstrations in many areas including Home and Personal Computing
® Door Prizes, Free Literature and Free Mementos

e All this plus Sun and Surf - Fun and Excitement - Relaxation and Leisure
LOCATION: SHELBURNE HOTEL ON THE BOARDWALK

Personal

at MICHIGAN AVE, P.0.Box 1138, ATLANTIC CITY,

NEW JERSEY 08404.

‘ Computing

TICKETS FOR THE WEEKEND: INCLUDES EXHIBITS AND
SEMINARS ON AUGUST 27-28th are: $10.00 at the

door: or ORDER BEFORE AUGUST 10th and SAVE 20%.

77 Consumer Trade Fa'n:

and NO WAITING IN LINE!

SEND CHECK TO ''PERSONAL COMPUTING 77"
Rt 1, Box 242, Mays Landing, N.J. 08330

level of the 10p of the waveform was zero
volts. We were driving an NPN tran-
sistor with what actually was a series of
negative-going pulses. This caused the
transistor to cut off completely.

We accounted for Mode 1, where the
extra pulses appeared and the current
increased, by deciding that this could be
due to the bad joint arcing intermit-
tently, so that the stage was double-
triggering; some sort of screwball feed-
back loop, and it was trying to go into
parasitic oscillation.

Such a combination of contradictory
symptoms, plus the unbelievable coinci-
dence of having three modules with
identical defects made this one a little
hard to pin down. The defect in this set
certainly isn’t typical of Quasar sets, and
it was finally located by persistence and
logic. If there is a moral, it would
probably be “Keep on keeping on™"!

R-E

reader
questions

TRACE OFF-CENTER

The trace is way off center in this
scope. It's one | built some years ago
from a correspondence course. It is an
RCA. The trace is far too high and | can't
get it down. If | disconnect the vertical
deflection-plates on the CRT, the trace
centers. The tubes seem to be OK. I get

400 volts on one plate of the 12AU7
vertical output tube, and only + 200 volts
on the other plate. At this point | don’t
know what to do. It’s probably simple.—
A.A. San Diego, CA.

You have found the cause; the DC
plate voltages on the output tube must
be the same. and they're not. Note that
the plate voliage of the pentode section
of the 6BL8 is also off. Since this is
directly coupled to the grid of one triode
in the 12AU7. this is upsetting the bias.
Try a new 6BL8 tube and check all of
the resistors in this circuit for drift in
value. Be sure to read the grid and
cathode voltages; these are clues.

WEAK COLOR

Here’s a cute one. This Admiral
2K 2084 had very weak color. All of the
color circuitry voltages and resistances
were within tolerance. Even the chroma
amplifier stages looked OK on a sweep
test though the chroma curve had an
extra hump at a higher frequency.

Turning the chroma take-off coil core
produced nothing. Checking the coil
showed it was open: the wire had been
pulled too tight when it was soldered.
Repaired this, and everything went back
10 normal.

Thanks 10 Louis R. Supek, Bruns-
wick, OH, for this one.

continued on page 68



For tomorrow’s needs,
two new Fluke counters~today
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The 1910A and 1911A: counters with confidence in your future.

You can’t always plan for tomorrow’s measurement needs.
That’s why you should select the Fluke 1910A or 1911A
counter—and receive frequency, period, period averaging,
totalize—and many other new features—for as little as
$395*

Stack up the features—not the instrument.

Most counters available at this price offer frequency only.
If you need more, you have to move up to a higher-priced
line. With Fluke, there are no future units to buy. stack,
or gather dust.

If you've considered a counter that doesn’t offer tradi-
tional Fluke quality and capability, it doesn’t stack up.
The new multi-function 1910A/1911A are very simple to
use—not simpleminded. Extras like autoranging to fill all
the digits. Automatic or manual range selection. Meas-
urements are displayed clearly and accurately—the first
time. And, any range or function control you select will
automatically reset your counter.

Trigger-level control at these prices? You bet, and it adds
to your performance. Self-check. Pack it anywhere (with
the battery option). Want to print out data that’s hard to
refute? Look at the —02 option that allows you to connect
the 1910A/1911A to your printer.

Consider the alternatives.

Select the 1910A for true multi-function value, or the
1911A for wider frequency (250 MHz, 50Q2!) applications.
Once you've examined the best in this price range, you'll

agree you need to plan for your future with Fluke.

Please call 800-426-0361 toll-free for technical data and
the name of the Fluke office or representative close to you.
Or, write: John Fluke Mfg. Co., Inc., P.O. Box 43210, Mount-
lake Terrace, WA 98043. In Europe: Fluke (Nederland)
B.V,, P.O. Box 5053, Tilburg, The Netherlands. Phone:
(013) 673973. Telex: 52237.

*U.S. Price Only.

The Good vs. The Good

Fluke 2nd Fluke  2nd
Feature 1910A choice 1911A choice
o Price: $395* vs. $265 $495* vs. $495
e Range: 125 MHz vs. 80 MHz 250 MHz vs. 225 MHz
o Sensitivity:  15mV 25 mV 15mV 25 mV
25mV  vs. /50 mV /30mV  vs. /50 mV
o Trigger-
level control:  Yes! vs. (sorry) Yes! vs. (sorry)
e Autoranging: Yes! vs. {sorry) Yes! vs. (sorry)
o Battery
Option Yes vs. (sorry) Yes! vs. (sorry)
o Multi-
function: f,p f,p
pa,tot.  vs. fonly pa,tot.  vs. fonly

FLUKE

=
ko)

2106-7001
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READER QUESTIONS
continued from page 66

MISMATCH

| got this Admiral 1K2084-2 chassis
with a vertical problem; half of the deflec-
tion yoke had opened. | replaced it with a
Thordarson Y-109. Now | have other prob-
lems. There's a damped sinewave look to
the scanning lines on the left side. The
high voltage is low and the width is
narrow. Vertical linearity at the top isn’t
good. I've checked several things with no
luck. Any suggestions?—H.G., Hudson,
MA.

Your new set of symptoms are the
classical symptoms of horizontal deflec-

tion yoke mismaich. According to the
Thordarson catalogue, the correct de-
flection yoke for this one should be a Y-
131. The Y-109 is listed as an RCA
replacement. The Y-131 is shown as an
exact replacement.

COLORED LINES

The vertical sweep and sync are good
on this Zenith 19FC45, but | see several
horizontal lines of various colors at the
very top. | don’t think these are retrace
lines. Can’t find a way to get them out.—
A.T., Roseville, MN.

These probably are the VITS refer-
ence signals, which do have assorted

color signals in them. The most likely

ARE YOU READY
TO RECEIVE THE WORLD?

ALL NEW
fully synthesized

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 filter in third IF.

Quartz crystal tuning accuracy at all
frequencies, no crystals to buy.

SPECIFICATIONS

Frequency coverage:
fine tune for=5 kHz.

Reception modes:

Sensitivity for

10dB S + N/N: Cw,88B 10uVv

AM 30 uv
RF Bandwidth:
Dimensions & Wt.

DR22 Receiver

general coverage receiver
from McKAY DYMEK

$995.

Built in 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 all
frequencies.

No mechanical tuning dial error or
backlash.

Switch selectable 4 or 8 kHz RF
bandwidth.

Built in monitor speaker with external
speaker connectors.

50 kHz to 29.7 MMz, continuous. Digital synthesis in 5 kHz steps,

AM, upper sideband, lower sideband, CW.
100 kHz

200 kHz
20uv
6.0 uV

300 kHz-20MH2z
0.5uV
1.0V

20-29.7 MHz
1.0

~3dB @ 4 kHz or 8 kHz, and —60dB @ 10kHz or 14 kHz
(WxDxH)17.5x 14.5x 5.1 inches. Shpg. Wt. 19 ibs.

DR22 features and specifications unmatched under $2900.

Order factory direct, call ,
toll free today. Exclusive

McKay Dymek Co.
675 N. Park Ave. — -]
PO. Box 2100

Pomona, CA 91766

rent/own plan available.
Nationwide
800/854-7769
Californla

800/472-1783

In Canada
Great Metropolitan
Sound Co. Ltd.

CIRCLE 30 ON FREE INFORMATION CARD

cause for this would be some kind of
oddball problem in the retrace blanking.
Check the vertical blanker transistor. If
it checks good. try a new one just for
luck. May not be cutting off as sharply
as it should

(Feedback: “This transistor (ested
good in and out of circuit. So, | replaced
it and cured the problem. How about
that?")

THIN VERTICAL LINE

All I can get on this Broadmoor TV sel,
sold by K-Mart, is a bright, thin vertical
line in the center of the screen. No sound.
Can’'t tind a listing on this is Sams.—W.D.,
Mission Viejo, CA.

The latest Sams Index shows a Broad-
moor 7212WA. 1543-1. This should be
close to the one you have. The thin
vertical line could be due to an open
yoke-rerurn capacitor. Since the deflec-
tion yoke and high-voltage supply in
solid-state TV sets are usually in paralle!
across the horizontal output transistor.
should this capacitor open, you'd still
have high voltage but no horizontal
deflection. This is a 0.22 pF capacitor.

The sound problem could be due 10 a
bad IC or audio outpul transistor.
Check all of the DC voltages around the
IC. If any of them are quite a bit off,
chances are that the 1C is bad

GREEN SCREEN

The screen on this RCA CTC-59 has a
greenish tint, both on color and b-w
pictures. The screen and drive controls
act very oddly. | can’t get the blue to react
properly.—C.K., Kenmore, NY.

See if you can get setup lines on all
three colors in with the service switch in
the service position. If so, then the
picture tube is good. A greenish tint can
be due o excess green or not enough
blue. If your blue setup controls do not
show a normal reaction, try this: All
three of the MAD-I video drivers are
the same. Try swapping the blue one
with either the red or green and see if
your symptom changes color. If it does.
you have a bad t(ransistor or some
problem in that MAD-1 module.

OLD RASTER

The bottom corners of the raster on this
Zenith 20Y1C48 pull in. It | turn the bright-
ness and contrast all the way up, they
almost fill the screen. The high voltage is
OK and the tubes have been substituted.
Any ideas?—E.C., Los Angeles, CA.

There’s one thing that might do this.
Check the 30-uF capacitor on the screen
grid of the 6HES vertical output tube.
This is not the screen bypass capacitor;
that's the 10uF unit. The 30-pF is
actually part of the pincushion correc-
tion circuitry. If it opens, you will see
what looks a good deal like a keystone
raster. (Quite a few good deflection
yokes have been replaced for this symp-
tom') R-E
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VIDEO MODULATOR
continued from page 35

resistor sets the white level on the TV
screen, that is, the intensity of the light
portions of the screen. When the sync
input and the video input are both high,
the modulation input is connected lo
ground through a 47K resistor, which
according to Fig. 10 will cause a 480-uV
signal to be sent to the TV. If the sync
input goes low (sync signal is present),
an equivalent resistance to ground of
8.25K is formed (10K in parallel with
47K). This will produce an output of
approximately 1390 uV. Likewise, when
the video input goes low and the sync
input is high, a 920-uV output is
produced. With the waveforms in Fig.
11 applied to the sync and video inputs,
two dark horizontal bars will be
produced on the TV screen. Changing
the values of the resistors will vary the
relative brightness of the light to dark
areas on the TV receiver.

The Videocube can also be used on a
home microcomputer, such as the
Signetics 2650-based system (Radio-
Electronics, April 1977). Using the
crcuit in Fig. 12 to interface with the
*“video output” of the system, a standard
TV receiver can be used as a monitor.
Resistors R1 and R2 can be adjusted for
the best contrast and brightness.  R-E

9 Great New TAB Books tor Electronicians!

OThe Complete Handbaok ol Slow-Scan TV—The compiete
manual on setting up and operating a slow-scan TV amaleur sta
tion—alt the theory, all the practice, all the procedures, all the
equipment, all the home-brew gear.304 p..incl. 16 p. foldout, 169
il. paper $9.95; hard $14.95; No. 859

OThe Complete Handbaok of Videocasselte Recorders—An all-
nclusive. up-10-date manual that gives you ALL the facts about
videocassette recorders—how they work, how to repair them
how to maintain them, how to modify them. 280 p.. 160 il
paper $5.95; hard $9.95; No. 811

OHow To Bulld Metal/Freasure Locators—A practical, step-by
step gQuide to custom-building—and operating—your own
treasure-finding metal detectors. .from an economy model cost
ing less than $10 to an uftrasophisticated unit. Alt the detailed in-
structions— illustrations. photos, schematics, and parts lists—
you need are right here in one handy manual. 140 p.. 58l paper
$3.95; hard $7.95; No. 909

O Model Railroad Etectronics—A step-by-step guide to creating
the uftimate in realistic model railroad systems with electronics
You learn how to build power packs, directional, speed. and
command controls, speed indicators, signs and signals, com
puter circuits for train control. plus troubleshooting and repair
308 p., 224 11 paper $5.95; hard $8.95; No. 926

OLinear IC Applications Handbook-—A practical, data-packed
manual that's chock-full of applications and design data on hun-
dreds of linear ICs. with special emphasis on those used In
signal measurement and processing systems. Covers op amps,
active filters, waveform generators, monolithic IC modulators
and demodulators, transconductznce and variable gain
amphtiers. four-quadrant multipliers, timers, phase locked
Joops. etc. 280 ., 184 il paper $6.95; hard $9.95; No. 938

[J88 Practical OP AMP Circuits You Can Build— Amplifiers 1o in
tegrators, log converters to function generators—here's a com-
prehensive design digest of working circuits tor the 741 op amp
140 p., 140 il, paper $4.95; hard $7.95; No. 912

OBuild-tt Book of Digital Electronic Timepieces—Build modem
shipboard clocks, second-splitting digital IC chronometers, de
corator digital clocks, a precision timer. a frequency/period
meter, a tide and moon clock, a date, time & interval capability
for your microcomputer; giant displays. mutti-city clocks. etc—
including full-size PC board layouts. 296 p., 209 il. paper $6.95;
hard $9.95; No. 905

O Microphones: How They Work & How To Use Them—Shows
you how fo record almost anything (at a professional level). ex
plains how to get different sound effects and better stereo
describes mike placement, phasing. and recording data for over
60 different types of instruments and voice sounds. 224p . 92l
paper 5.95; hard $8.95; No. 875

ODisplay Electronics— Over 70 projects using arrays and dis
plays, LEDs, intrared-emitting diodes, photodiodes. haquid
crystals. phototransistors. light-activated SCRs, fiber optics,
electroluminescence, etc. with detailed instructions on how to
build them. 252 p.. 195 l. paper $5.95; hard $8.95; No. 861

SEND NO MONEY! We'll invoice you on 10-DAY FREE TRIAL. Clip entire
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Pay less, get more.

Lots more. In fact, the new 8020A
digital multimeter has more features
and capability than any other DMM
at any price.

Once again, it pays to think small.
Costing only $169; the 8020A is big
on features and value.

You get unbelievable field versatil-
ity with the 8020A, 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(2, or transistor beta.
Ten megohm input resistance, ac and
dc. Battery powered, with a large lig-
uid crystal display.

For reliability, we’ve shrunk the
number of total parts to only 47, in-
cluding the world’s first custom LSI
CMOS multimeter chip.

On-the-job reliability you can’t be
without. A full-year guarantee. World-
wide parts and service. And more, in-
cluding the traditional Fluke quality
you depend on.

Call (800) 426-0361, toll free. Give
us your chargecard number and we’ll
put an 8020A in your hand immediate-
ly. (Or a ten-pack of 8020As for only
$1521*)) Call now for the location of
the closest Fluke office or distributor.

*U.S. price only.

Fluke 8020A DMM for Field Service:$169.

1807-7006

FLUKE

®
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hobby corner

Homebrew breadboard that’s inexpensive, easy to build
and versatile. The basic design can be easily modified.

EARL R. SAVAGE, K4SDS.

EXPERIMENTERS AND HAMS ARE FAMOUS
for their well-stocked junk boxes. When
they build something, many if not most
or all of the parts come out of those junk
boxes. If a part is not quite right, maybe
it will be OK so use it anyway.

Well, | got tired of soldering in and
then unsoldering one part after another
until a circuit would finally work. As
transistors, IC’s and all kinds of minia-
ture parts came along, the task became
worse and worse. What | needed was an
easy and non-destructive way to wire
and unwire circuits.

I looked longingly at those fancy
breadboarding outfits but the old wallet
would not stand the strain of the ones
that would do what 1 wanted. 1 settled
for a few of the breadboard strips.
Things worked well but every time 1
built the simplest circuit. my bench was
covered with power supplies. switches,
indicators and all kinds of things that
added up to a mess.

No more! I finally stuffed everything
into one box. The result was the home-

FIG. 1~HOMEBREW BREADBOARD contains
facilities for developing and testing all types of
solid-state circuits.

brew breadboard shown in Fig. 1. It will
do what the commercial units do—a
great deal more than most—and is much
less expensive. Even if you have no junk
box and buy everything at regular
prices, the cost is under $65. Between
my junk box and bargain sales, my cost
was considerably below that.

This homebrew breadboard is used
for all types of solid-state circuits: TTL,
DTL, RTL, MOS, CMOS, er cetera,
digital and linear IC’s as well as discrete
transistors. It contains the following
circuits.

. logic switches (4)
. state checkers (4 visual, 1 audi-
bie)
. puise/state checker
. pulse generator (clock)
. pulser switch (bounceless)
. power supply for internal cir-
cuits
7. power supply for external cir-
cuits
You may want to put more or less into
your homebrew breadboard. It is easily
tailored to suit your special needs.

N =

DU bW

About the circuit

The breadboard contains two power
supplies (See Fig. 2). Both are regulated
and have thermal and over-current
shutdown. Each has an LED pilot light.
One is a light-duty 5-volt supply for the
internal circuits. It is not affected by any
errors or bad components in your exper-
imental circuit.

The second power supply produces §

volts at | amp and is fully regulated and
protected. This comes out at two of the
binding posts on the top panel for use in
the experimental circuits. 1 chose this
output because most of my work is with
TTL and CMOS. Other supply voltages
can be brought to the panel via the two
uncommitted binding posts or directly
to the distribution strips.

If you usually work with other
voltages, the second power supply can
easily be changed to the value you need.
Alternately. it can be made variable or a
third supply can be built in (there is
plenty of space).

Pulse checker

Figure 3 shows a very special type of
state checker. When switch S2 is in the
STATE position. the LED glows in the
presence of LO or HI just like the four
state checkers previously described, ex-
cept that switch S1 changes it from a
“glow on a logic HI” to a “glow on a
logic LO™ checker.

When S2 is in the PULSE position, the
LED continues to glow once the
presence of LO or HI (depending on the
setting of S1) has been detected. Thus,

1A EXT IN4cO2
12 VAC cT o L:D
HTvac .24 2200 |\ son S SVpe
af e (A
a5y 270N
IN4CO2 few
+sv
UGhy IN4oo2 (Source)
son, | LED .
10W ~1~
Tiooo )
12 VAC “¥ 78os 2700
30o0wmA |35V tjaw
1 -3 - ov
-;— (anb)

FIG. 2—HEAVY-DUTY POWER SUPPLY provides 1 amp to the circuit under deveiopment. Second
supply powers internal circuits within the breadboard.

FIG. 3—PULSE CHECKER indicates presence of a low- or high-pulse as it occurs or it can “lock” on

in the presence of a short duration pulse.




pulses too short and fast to be seen or
heard with the other checkers will lock
the LED on so you know that the pulse
was there!

This circuit uses two gates—one-half
of a 7400 quad 2-input NAND gate IC.
The other half of the IC (two gates) is
used in the pulser-switch circuit.

State checkers

The state checkers (See Fig. 4) are
simple LED indicators. They are used to
indicate whether a given part of a circuit
is in a logic HI (1) or LO (0) state. Two
LED’s are wired to be turned on by
logic LO and are shown in Fig. 4-a. The
other two LED’s are wired to be turned
on by a logic HI and are shown in Fig.
4-b. For convenience of use, the four
LED’s are different colors.

LED

270N
- .
+Sv | ®\\ W€ o" STATE

- + i 2700 CHECKERS

" e
LED
270n
o *1” STATE
_E"—'—’_" 2704 . CHECkErs
i s
< 4

FIG. 4—VISUAL STATE INDICATORS are used
12345to dene loglc levels. The low-state indica-
tors are shown in a8, and the high-state indica-
tors are shown in b.

FIG. 5—AUDIBLE STATE CHECKER uses a
high-trequency transducer to Indicate logic
levels.

Audibie state checker

A Mallory Sonalert is used as an
audible state checker (See Fig. 5). At
times it is convenient to be able to know
without looking at an LED whether a
pin is HI or LO. The Sonalert does this
very nicely by emitting a sound in the
presence of a HI or LO depending upon
the setting of the switch. (The prototype
does not have this switch. Both Sonalert
connections are brought directly to the
front panel.)

A less expensive audible state checker
can be made with a small speaker
driven by a 555 timer connected as a
multivibrator. 1 just happened to have
the Sonalert in my junk box.

Logic switches
The four logic switches are nothing
more than SPDT switches wired to
bring a HI or LO to the front panel.
They are very handy for circuits requir-
ing frequently changed levels on one or
more inputs. )
To be continued.

Don’t let size and
getin the way
of digital.

price

The new 8020A, at only $169;* packs
a lot of capability for a small, light-
weight (13-0z.) digital multimeter.

Carry it in your pocket, or your parts
caddy. Anywhere. But it's in your hand
that you'll appreciate the 8020A’s per-
formance, reliability and ease of oper-
ation.

And the 8020A is as simple to repair
as it is to operate. Fix it yourself if you
like, with all 47 parts available at Fluke
service centers worldwide. But for the
first year, don’t worry—our solid guar-
antee covers it.

The 8020A’s usefulness is extensive
—use it with our 80K-40 high voltage

SAVE $15

|
|
off the list prices of the 80K-40 probe and |
the 8020A DMM by presenting this cou- I
|
|

1807-7009

probe, for example—a good match.
With accuracy of +1% at 25 kV, it's
just right for precise CRT measure-
ments.

And for a limited time, buy both the
8020A and the 80K-40 for only $199F*
and save $15 off the price of individual
units.

Clip the special coupon below and
rush to your local Fluke office or dis-
tributor. Call (800) 426-0361, toll free.
We'll tell you the closest office. Or,
give us your chargecard number and
we'll ship both today!

*Price and offer good in U.S. only.

pon to your local Fluke office or distributor.
Price and offer good in U.S.-only; coupon
expires October 31, 1977.

FLUKE
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EICO’s 30 Years Experience
Assures More Electronics, Value
For Your Money!

TEST INSTRUMENTS

NEW
EICO 388 COLOR BAR GENERATOR
Pocket-size, battery operated with LED Indi
cator, MOS LS! IC provides 9 digitally con-
trolled, stable patterns. Crystal controlled
chroma and timing oscillators. Simply con
nects to TV's VHF antenna terminals

Wired $89.95
EICO 390 FUNCTION/SWEEP GENERATOR
Outstanding features include: Sine, Square
Triangle Waveforms; .2 Hz to 200 KHz fre-
quency range; Linear and Log Sweep: Cal
Ibrated attenuator, VCO for External Frequency
Control; BNC Front Panel Output
Wired $169.95

EICOCRAFT IC KITS

-~

EC-5000

SCA
ADAPTOR KIT
ONLY $12.95

Convert your FM radio or receiver to pick up
the official FCC-licensed background music
service (SCA). IC decoder/adaptor permits
hearlng uninterrupted, commercial-free music
broadcast by many FM stations (For personal,
non-commercial use only)

IC PROJECT KITS NOW AVAILABLE
EC-5100 ESP Tester $10.95

EC-5200 ‘“'Declsion Maker' $9.95
EC-5400 Stereo Power Amplifier $10.95
EC-550Q Stereo Pre-Amp $9.95
EC-5600 Electronic Lock $11.95
EC-5700 Universal Power Amp $8.95

CB ACCESSORIES

EICO 700 CB FREQUENCY COUNTER

Compact in-line mobile frequency counter for
the serious CB'er/Hobbyist. Operates auto-
matically on transmit. 10 Hz to 30 MHz, $99.95

EICO LR-3 ""LONG RANGER" INLINE
PREAMP

Bring in those distant/weak signals. Boosts
receiver sensitivity up to 20 db. Automatic

transmit/receive switching $29.95
EICO CM-2 “CHANNEL MONITOR"
AUTO-SWITCH

Automatically silences car radio when CB call
Is received/transmitted $29.95

HOBBY/AUTOMOTIVE

BW-300 ALPHA BRAINWAVE MONITOR
Lowest cost, battery operated, professional
Biofeedback System. IC Circuit design fea-
tures an active filter and S-microvolt sensi-
tivity. Complete with stethescopic earphone,
electrode headband and instructions.

Kit $34.95 Wired $59.95

885 "TUNEMASTER” ENGINE ANALYZER
Automatic all-in-one test bench for all 6 or 12
volt Ignitions—conventional or transistorized
Giant 6” meter with 6 color coded scales. Com-
plete with tune-up and trouble-shooting manual
Wired $59,95

BURGLAR/FIRE ALARMS

1]
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$5-500 BURGLAR/FIRE ALARM SYSTEM
Professional Securlty System designed for easy
do-it-yoursel! installation. Features EICO FC-
100 Control Center with AC/DC automatic
transfer to battery operation. Complete system
includes Installation Handbook. Add additional
sensors, bells, to suit your own needs. $159.95
S$D-75 BATTERY OPERATED FIRE/SMOKE
ALARM
lonization-type detector gives earliest possible
fire warning. Mounts directly to ceiling with 2

screws. "'Beeps'’ when battery needs replace-
ment. U.L. listed. $39.95
_—

FREE EICO CATALOG

The more you know about electronics, the
more you'll appreciate EICO. Every EICO prod-
uct is designed to provide you with the most
pleasure and quality performance for your
money The fact that more than 3 million EICO
products are in use attests to their quality
and performance

“BUILD-IT-YOURSELF" and save up to 50%
with our famous electronic kits.
For the latest EICO Catalog and name of near-

est EICO Distributor, check reader service
card or send 50¢ for fast first class mall service

EICO-283 MaMa Street, Brooklyn, N.Y. 11207

Leadership in creative ) ®
electronics since 1945

ANTI—-COLLISION SYSTEMS
continued from page 53

Originally, the large temperature range of
the CMOS RCA COSMAC 1802 micropro-
cessor made it a likely candidate. Additional
memory, however, can become quite expen-
sive. And because the architecture is non-
traditional, it required a ground-up system
design.

The very fast 6502 microprocessor has
many advantages and only one disadvan-
tage—temperature operating range. This can
be solved by placing the entire electronics
compartment in a large, thermostatically-
controlled “oven.” The oven keeps the
ambient temperature from falling below
3°C.

OSl (Ohio Scientific Instrument, 11679
Hayden Street, Hiram, OH 44234) offers a
rather complete family of microcomputer
products with remarkable capabilities at a
really low price. Even if you don’t plan on
using a microprocessor in your collision-
avoidance system, | strongly recommend the
OSI 440 Video Board as an excellent way of
presenting a very flexible, readable display.
The 440 is available for $29 unpopulated,
plus $4 for shipping and handling. A
complete kit, OSI model 445, is available for
$99, plus $4 for shipping and handling.

System outputs

A passive system can offer a plethora of
warnings. These are left to the ingenuity of
the designer. Just remember, the time a
warning is needed most is the time when
attention can least be afforded to it.

Active systems can take over braking,
steering, acceleration and more. But the
driver proceeds at his own risk. A capacitor
shorting out can send a child through a
windshield. Double fail-safe and safeguard
any system you allow 1o actively participate
in your driving. There hasn’t been a system
yet intelligent enough to pass a driver's
license exam.

One active output you can pursue is the air
bag. Many agencies cite the air bag as a
positive force in saving lives and reducing
injuries. Some foreign cars now offer the air
bag. Visit a dealership and talk to the guy at
the parts counter about how difficult it is to
retrofit one into your vehicle. It shouldn’t be
100 hard. And be on the lookout for a do-it-
yourself kit that allows you to install an air
bag on your shoulder belt.

An invitation

We have undertaken here to describe some
of the elements of a realizable electronic
automotive collision-avoidance system you
can begin building yourself. Even the indi-
vidual elements of the system can go a long
way toward providing you with the informa-
tion you need to improve the safety of the
driving environment.

We invite your response to the information
printed here. Send us your ideas, 100. Home
computer hobbyists are invited to come up
with mathematical models of the driving
situation. Then refinements to the system
could be plugged in to see what improve-
ments can be made.

Automotive collisions are one of the most
costly problems facing us, both in lives and
property. Anything we can do to reduce that
problem is a step toward making things
easier on everybody. R-E



EQUIPMENT REPORT
continued from page 32

green gun would come up to the bottom end of
the BAD sector on the meter; and the red gun
just barely wiggled the needle.

The Nu-Color model 90A is a plug-in
device that is inserted between the picture tube
and socket, like a brightener. However, it is
not a brightener, at least in the usual sense of
the word. Between its plug and socket is a little
box with three color-coded slide controls, one
for each color.

Starting with all controls at the OFF posi-
tion, [ plugged the Nu-Color in and turned the
set on. As expected, the raster was a bright
blue. 1 adjusted the controls of the Nu-Color
and came up with a good-looking color-bar
pattern. Twiddling the grey scale and the Nu-
Color controls gave an excellent color picture.
Reds saturated normally, with the color con-
trol all the way up and all other things looked
very good! This device lives up to its claims
and its name; it certainly did *‘restore the
color” to this old dog.

As Oneida is careful to explain, the Nu-
Color is not intended as a ‘cure-all™ for color
troubles, but it will help correct problems due
to unbalanced picture-tube emission. The de-
vice can be installed and adjusted in the home
with very little trouble. R-E

Red Cross.
The Good
Nel ghbor.

Put Professional Knowledge and a

COLLEGE DEGREE

in your Electronics Career through

Earn Your —

DEGREE i

by correspondence, while continuing your
present job. No commuting to class. Study
at your own pace. Learn from complete and
explicit lesson materials, with additional
assistance from our home-study instructors.
Advance as fast as you wish, but take all the
time you need to master each topic. Profit
from, and enjoy, the advantages of directed
but self-paced home study.

The Grantham electronics degree pro-
gram begins with basics, leads first to the
A.S.E.T. degree, and then to the B.S.E.E.
degree. Our free bulletin gives complete
details of the program itself, the degrees
awarded, the requirements for each degree,
and how to enroll. Write for Bulleiin R-77.

Grantham College of Engineering
2000 Stoner Avenue
P. O. Box 25992
Los Angeles, CA 90025

Worldwide Career Training thru Home Study
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CASTLE

PIONEERS

THE TUNER

Each tuner

is ultrasonically

cleaned. Our tech-

nicions onalyze the

defects, document the

repair performed and

return the tuner to you in a
protective package. Workman-
ship and parts are backed by
a one year limited warranty.

Professional

Expertise Backed

By 25 Years Of Tuner

Service Experience . . .

Castle has been in the busi-

ness of repairing TV tuners

longer than anyone. When you

send your customers’ defective
tuners 1o Castle, you can be assured
of receiving reliable, quality service.

Consider Castle’s Services

TUNER REPAIR
$12.95

~ Any make or model. Tubes and transistors extra. Send defective
tuners directly to Castle. Remove all accessories.

u/v COMBQO... $20.95

CASTLE REPLACEMENT TUNERS
$17.85

In-stock replacement tuners, engineered by Castle for a wide variety
of makes and models, provide original or improved perfarmance.
Purchase outright—no exchange required.

TUNER EXCHANGE/REBUILDING
VHF $21.95 UHF $17.95

When the original tuner is unfit for repair and a stock replacement is
not available, the tuner can be exchanged for an exact replacement,
rebuilt to original specifications, or tailored to a custom arder.

All prices are f.0.b. our plant.

CASTLE TUNER SERVICE

SAN JOSE, CA 95112
466 Reynolds Circle
Phone 408-289-1117

CHICAGO, IL 60645
5744 North Western Avenue
Phone 312-728-1800
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RADIO-ELECTRONICS
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LEARN
AVIATION
ELECTRONICS

L
6 A
at the School
of Aeronautics,
Florida Institute
of Technology.

Prepare for a REAL job in just
2 years and earn a COLLEGE
DEGREE at the same time.
FAA publications identify that
by 1977 the AVIATION IN-
DUSTRY will need 230% MORE
AVIONICS TECHNICIANS.
Half the costs of airplanes to-
day is in electronics, including
navigation systems .. . in-
struments . . . communica-
tions systems ... and con-
trol systems.

We teach you in our labora-
tories . .. classrooms . ..
and on our aircraft the theory
of radio communications and
how to flight check and repair
all related equipment.

Our placement record of grad-
uates is 100%. ... Make
your time and money spent
REWARDED by a job in your
field.

The SCHOOL OF AERONAU-
TICS operates one of the larg-
est flight training programs in
the WORLD and we are an
‘‘accredited University''.
Classes starting September
. . . January . . . June.

To learn more about our avia-
tion electronic programs,
check the reader service card
or write direct to:

o .

The School of Aeronautics,
Florida Institute of Tech-
nology, P.O. Drawer 1839,

Melbourne, Florida 32901
Att: Director of Admissions

CIRCLE 8 ON FREE INFORMATION CARD

new products

More information on new products is available from the
manufacturers of items identified by a Free Information
number. Free Information Card follows page 88.

ROBYN 40-CHANNEL CB PACKAGE, mode/
007-140P, is a 40-channel CB package that
includes a CB transceiver with plug-in micro-
phone, trunk /roof mount antenna, weatherproof
PA speaker and all necessary hardware and
cables.

o |

The Robyn 007-140 transceiver has comput-
er-designed phase-locked loop circuitry for top
pertormance with full power—4 watts output and
100% modulation (FCC’'s maximum allowable).
The 007-140 also features a two-way intercom,
squelch control, power and volume switch, a
new CB/PA/ANL/INTERCOM selector, illumi-
nated dual function S/RF meter and channel
selector and a wood grain front panel.
Suggested list price: $179.95; without antenna
and PA speaker: $159.95.—~Robyn International,
Inc,, Northland Dr., P.O. Box 478, Rockford, Mi
49341
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WIRE TOOL, model/ 104CG, combining stripper,
cutter and crimper, has been introduced by the
manufacturer for the electronics technician.

This wire tool features include a serrated-jaw
plier nose, stripper and crimper gauged to wire
sizes from No. 22 to No. 10, hardened pivot joint
bushing for light-pressure precision use, a Six-
size bolt cutter, and specially formulated
cushion grip handies.—Xcelite, Apex, NC
27502
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32-RANGE HAND-HELD DMM, mode! 175, has a
basic sensitivity of 100 uV, both in the DC and
wide bandwidth AC-measuring functions. With 5
ranges of DC voltage measurement and 100%
overrange capability per range, the 175 smooth-
ly measures from 100V to 1000V in either polar-
ity, displaying both the plus and minus sign. The
DC function is protected to = 1000V on any
range (including 100 mV) and even during
switching. Basic instrument accuracy is 0.1%
(x the always-present least-significant-digit un-
certainty).

The unit measures resistance from 100
milliohms to 20 megohms in 6 ranges with a
basic accuracy of better than 0.1% on all but the
highest range and 0.2% on that. The AC range
of the instrument is the same as DC, again
providing a 100 mV sensitivity. A full frequency
response is provided from 30 Hz up to 50 kHz on
all voitage ranges, with mid-frequency accuracy
better than 0.5%.

TR

The model 175 is protected electronically on
all voltage ranges from interfering signals up to
1000V peak (just as in DC), and on the resis-
tance ranges will withstand voltages of up to
250 VDC or RMS AC. Al protection circuits
allow continuous over-voitages as specified not
only without damaging the instrument, but
without also affecting the calibration. Powered
internally by a rechargeable NiCad battery
module, it will work for up to 6 hours without
requiring a recharge. The 0.433-inch LED
display provides bright, easily readable informa-
tion under most normally expected types of
external light conditions. This unit includes a
low-battery-voltage indicator which gives ap-
proximately 10 minutes of warning before the
battery level goes down to the point where the
reading may not be reliable. Priced at $189.—
Data Precision Corp., Audubon Rd., Wakefield,
MA 01880
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40-CHANNEL REMOTE CB TRANSCEIVER,
model 10 (2710) is an advanced phase-locked-
loop system that transmits and receives on all 40
channels. It employs automatic noise-limiting
circuitry to help eliminate both atmospheric and
man-made noise. As in the model 9, the model
10 has also been designed for separation of
transceiver and MSR (Microphone, Speaker and
Radio) control unit.

All 2710 controis are located on the MSR



control unit for hand-held operation of micro-
phone, speaker and radio. There are a 40
channel selector switch plus lighted channel
readout; push-to-talk button; volume and

squelch controls. The 2710 MSR control unit is
linked by coiled cord to an under-dash connec-
tor. From there an optional cable model 1179)
runs to the transceiver which may be located
beneath the seat, in the trunk or any other
protected area. Suggested retail at $199.95.—
Hy-Gain Electronics Corp., 8601 Northeast
Highway 6, Lincoln, NE 68505
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AEROSOL PULSATING DEVICE—the Vibra-Jet,
when connected to an aerosol cleaner or
degreaser, will provide the mechanical force
necessary to dislodge hard-to-remove contami-
nants with its pulsating action. This action will
also remove dirt from horizontal surfaces
increase solvent penetration of surface pores
and remove contaminants not normally removed
by the cleaning products themselves. Vibra-Jet
comes complete with a 26-inch flexible polyure-
thane hose and 12-inch probe for reaching
inaccessible areas. The Vibra-Jet probe reaches
easily into very tight places and sprays effi-

TUNER DEGREASER
ey us:'-";

ciently in any position. Designed to work with all
the manufacturer’s products, this device is
intended primarily for use with electronic
cleaners and degreasers that leave no residue.
It is especially useful in enhancing the cleaning
action of the manufacturer’'s Tun-O-Wash. To
Introduce the Vibra-Jet, the manufacturer is
offering this device to electronic technicians
with the purchase of two cans of Tun-O-Wash.—
Chemtronics, Inc.,, 45 Hotfman Ave. Haup-
pauge, NY 11787
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continued on page 76

9 OUT OF 10
TV SHOPS HAVE THEM!

TV modules are doing little more than
collecting dust ir service shops all over the
country. Chec« your shop! Whether you have
one or “01, trey are worth good money. PTS
wants to buy or frade your TV . modules for
instant cash or cradif!

With each tuner you send to any
PTS Servicenter for repair, include one TV
module and ¢et a S4 credit toward your repair
charges

you have a guantity of TV modules,
send us 1 ist o brand and model numbers and
we'll adviss you of the value for instant cash!
Accep<able brands are Admiral, GE. Magnavox
Montgomery Ward, Phico. Quasar, RCA, Sears
Warwick, Svivan axd Zenith. Do not include ceramic
encapsuated. brokan or cannibalized modules. PTS
reserves “he nght to reject any or all modules
For vour zorvenience, PTS has more
than 44 company-owned senvicenters

P.O. BOX 272 ¢ BLOOMINSTCN, IN 47401 o 812-824-9331
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Revolutionary Concept in Soldering

SINGLE-HANDED
SOLDERING-PISTOL
KAGER-KL 3000

@ Automatic solder feed mechanism
that provides pre-set quantity of
solder. Only one hand is needed,
leaving other hand completely free.

@® Single-hand tool for all industries.
Can be used for practically any kind
of soldesing work

® Light weight, less than 1 1b,,
compact—comfortable to hold
reliable

U.S. patents granted. Now available for the first time in the U.S.A.

Made in West Germany and already sold extensively in Europe by the
KAGER-Group of companies.

Suite 710
KAG E Q 1180 So. Beverly Drive

. Los Angeles, CA 90035
International Telephone: (213) 879-1575

TWX: 910-490-2121

For Further
details write:
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+ 8080 MPU (Theone = -
with growing soft- o
ware support)

¢ 1024 Byte ROM
(With maximum ca
pacity of 4K Bytes)
* 1024 Byte RAM
(With maximum
capacity of 2K
Bytes)

« TTY Serial /O

¢ EIA Serial /O

* 3 parallel i/O's

* ASCll/Baudot
terminal com-

o
Hm]‘
patibility with TTY machines or video units

* Monitor having load, dump, display, insert
and go functions

HAL Communications Corp. has
been a leader in digital communi-
cations for over half a decade.
The MCEM-8080 microcomputer
shows just how far this leadership
has taken us...and how far it

can take you in your applications,
That's why we'd like to send
you our card—one PC
board that we feel is the
best-valued, most complete

If you want a microcomputer
with all of these standard features...

3 4 =

...then let us send you our card.

HAL Communications Corp.
Box 365, 807E. Green Street, Urbana, Illinois 61801
Telephone (217) 367-7373

;i » Complete with card
AU connectors
* Comprehensive
User’s Manual, plus
Intel 8080 User's
Manual
» Completely
factory assembled
and tested — pot
a kit
* Optional ac-
cessories: Key-
board/video
display, audio
cassette modem
interface, power supply, ROM programmer
and attractive cabinetry ...plus more options
to follow. The HAL MCEM-8080. $375

microcomputer you can buy. For
details on the MCEM-8080, write
today. We'll also include compre-
hensive information on the HAL
DS-3000 KSR microprocessor-
based terminal, the terminal that
gives you multi-code compati-
bility, flexibility for future
changes, editing, and a
convenient, large video
display format.

NEW PRODUCTS
continued from puge 75

THE [BASA 8700

COMPUTER/ CONTROLLER

An exceptional price on an
applications oriented 6503 based
micro-processor system

=
pwwn ] BT
R

= “!n

’I‘!

Rad” e

THE IDEAL, LOW COST SOLUTION TO IMPLEMENTING
THOSE WILD COMPUTER BASED CONTROL SYSTEMS
YOU'VE BEEN DREAMING OF!
PAIA software currently available or under
development includes: Music synthesizer
interface; Home applications package including:
multi-zone fire/burglar alarm, real time clock,
energy saving heat/air conditioning control,
computer generated 'door-bell”; Model roalroad
controllerand more....................
8700 COMPUTER/CONTROLLER KIT  $149.95
(requires 5v, @1.2A.;12v. @150 ma. )
Shipped direct from PAIA (add $3. 00 postage)
Alsoavailable at FULL LINE computer stores
DETAILS IN OUR FREE CATALOG

m- DEPT. 8R o 1020 W. Wilshire Bivd. o
Oklahema City, OK 73116
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small tools,
measuring
instruments,

. ' and supplies
o~ COL. :

-
_,4-""" DRILLS

g

FILM LOADERS
PS. . .PAGES. . .GRAVERS
GRINDERS. . .HAMMERS
INCLINOMETERS. . .JACKS
KNIVES. . .LATHES. . .LEATHER
ETTES. . .LOUPES. . .MINIATURE
TOOLS...METRIC TOOLS. . .MULTI. %

TESTERS. . .NEGATIVE FILES. . m
—

NIPPERS.. OILERS...PIN VISES
PLIERS. . .PROBES, . .RIFFLERS
SCISSORS. . SNARES. . .SOLDER :__\J
ING SUPPLIES. . .TEST INSTRU- p—
MENTS. . . TWEEZERS. . .VIEWERS

VISES. . .WRENCHES.

ADH";\\\\“ cl‘v‘,}w:nswss

B80OKS
ot

1952 LIMATORS
L]
<

t". "." EPOXIES.
4‘ ‘:§\.CALIPER5.

National Camera
2000 Weit Unisn Ave. Dept GBI
Engleweod, Colo, U.5.A. 8OIM0
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CORDLESS SOLDERING STATION No. 2000
consists of a rugged rechargeable iron with a
quick-charge nickel-cadmium battery. The unit

1s designed to accept two rigid interchangeable
tips, and the charging holder with tip cleaning
sponge completely recharges the battery in 4
hours. The unit is molded in high-impact plastic.
Charging holder is rated at 120 volts AC input,
3.2 volts DC at 285 mA.—Ungar, Div. of Eldon
Industries, Inc., 233 East Manville, Compton, CA
90220.

CIRCLE 85 ON FREE INFORMATION CARD

FREQUENCY COUNTER, mode/ 1827 ofters tull
6-digit LED display and guaranteed operation to
30 MHz with 1-Hz resolution. Operation to 50
MHz is typical. The unit features 1-ppm resolu-
tion on a 6-digit scale with +0.25-ppm stability.
The input circuitry is sensitive enough to display
a 100-mV sinewave signal, but is protected
against an input signal of up to 200 volts (peak
AC & DC). A broad range of optional accesso-
ries gives the unit unequaled versatility. An
optional signal tap allows the 1827 to contin-
ually monitor the output frequency of a 23- or
40-channel CB transceiver without affecting
normal set operation. Signal tap is rated at 100
watts.

The mode/ 1827 is also fully compatible with

the manufacturer's 40-channel CB service
bench. Other optional accessories include
rechargeable batteries and an AC adapter/
charger, an under-shelf or under-dash mounting
bracket, 27-MHz pickup antenna, general-
purpose input clip-lead and vinyl carrying case.
The 1827 can be powered for more than 8 hours
of normal use by ordinary AA batteries or
rechargeable nickel-cadmium batteries. The
optional AC adapter/charger allows overnight
charging of nickel-cadmium batteries, so the
unit can be ready for daily field service. The unit
weighs less than 1 pound and measures only
1.75 x 3.75 x 6.6 inches. Priced at $120.00.—
B&K-PRECISION, Dynascan Corp., 6460 W.
Cortland Ave., Chicago, IL 60635
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R-E TESTS HITACHI SR-903
continued from page 57

Amplifier measurements

In view of the novel Class-G output circuit,
the performance of the power amplifier

Manutacturer: Hitachi

TABLE 1l

RADIO-ELECTRONICS PRODUCT TEST REPORT
Mode': SR-903
OVERALL PRODUCT ANALYSIS

Retail price $499.95
Price category Medium
Price/performance ratio Excelient
Styling and appearance Excellent
Sound quality Very good
Mechanical performance Excellent

Comments: In evaluating this receiver, it is easy to concentrate on the novel power amplifier

circuitry to the exclusion of the other fine features. The chief virtue of the Class-G
circuitry is increased efficiency, which results in a product that is both well priced (in
its power and feature class) and less bulky than its competitors. The tuner section of
the receiver is also well designed, as is the preamplifier control section. The extra
midrange tone control i1s a welcome addition, as is the extremely effective auto-lock
tuning method that offers all the virtues of conventional AFC without any of its
measurable disadvantages.

As for the Class-G ‘‘double power supply’ system, we searched carefully for any
audible or measurable notch distortion (resulting from the switching action from the
low-level to the high-level transistor pair) and could find none. The distortion-versus-
power output curve was similar to any conventionally designed Class-B amplifier
circuit; any transitional problems in switching from one power supply level to the
other seem to have been successfully overcome by adding *‘smoothing ' compo-
nents which make this transition undetectable. Higher efficiency and lower heat
dissipation (under actual operating conditions) are, therefore, the only conse-
quences of the novel output circuit approach as far as actual performance is
concerned.

Hitachi claims regarding the greater margin between ‘‘continuous” and ‘‘dy-
namic™ power are justified—both in bench measurements and in listening tests, We
drove this unit to considerably higher levels with musical signals than one would
normally expect with a “‘nominally rated” 75-watt-per-channel receiver. We consider
the model SR-903 to be even more of a bargain when judged on a cost/performance
ratio basis.

section of this receiver was tested. Results
listed in Table 1l indicate a great deal of
reserve power at mid-frequencies while just
making “spec” (under continuous power test-
ing) at the frequency extremes of 20 Hz and
20 kHz. FTC preconditioning tests were
particularly revealing. in that the heat gener-
ated at the one-third power point was
noticeably lower than for similarly rated
power amplifier sections on competitive
receivers. While Table 11 lists THD readings
at 1.0 watt and at full power output, we
specifically measured distortion at interme-
diate levels to see if any notch distortion
occurred at or near the transitional point
between the “low-level™ and “high-level”
transistors. No such increased distortion was
detected at any operating level below clip-
ping.

Federal Trade Commission ratings not-
withstanding. Hitachi stresses the fact that
the Class-G arrangement offers actually
greater dynamic power output capability
than is possible for similarly rated (on a
continuous power basis) competitive units.
They maintain that under actual music
listening conditions, the amplifier section is
capable of delivering greater short-term
power than Class-B amplifiers having the
same FTC power ratings. In investigating this
claim we devised an additional test. Figure 5
is a scope photo of a I-kHz output signal
whose amplitude has been increased just to
the point of clipping (an output of 102 watts).

turn page

Now you can take the equipment you
need wherever you need it with these versa-
tile pocket performers from Hickok.

Our Model 215 Pocket semiconductor
analyzer checks transistors, FETs, diodes
and SCRs for conductance and gross leak-
age and identifies base or gate leads both
in and out of circuit. And it does it all with
a self-sequencing good/bad test and LED
display.

Hickok-developed MOS LSI ICs give our
Model 239 Pocket Color Bar Generator ex-
ceptional reljability, extremely low battery
drain, rugged industrial performance and
crystal stability. Simple matrix switches se-
lect any of its nine patterns, including a
gated rainbow. And you can put its output
on channels 2, 3 or 4.

The Model 350 Pocket FET multimeter
features foolproof overload protection, true
auto polarity, a polarity indicator and 10
megohm input impedance. It measures 9 dc
voltage ranges, 9 ac voltage ranges, 7 hif
low resistance ranges and decibels. And it
displays its findings on a long 2.4"” mirrored
arc.

But don't just take our word for the way
these midget marvels perform. Ask your
Hickok distributor for a demonstration. He
may even offer a 10 day trial. Then we've
got you for sure.

HICKOK

At participating
Hickok distributors

Model 215 Model 239 Model 350 l 5

A fully automatic A rock-solid A irus auto the value innovator
in-circu color polarity INSTRUMENTATION & CONTROLS DIVISION
] par generator. g0l EE THE HICKDK ELECTRICAL INSTRUMENT CO.
$1 38 $1 29 $1 35 10514 Dupont Avenue « Cleveland, Ohio 44108

(216) 541-8060 . TWX: 810-421-8286
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PROOF isin
PERFORMANCE!

Amazing MEGASPARK, the advanced-design
Opto-Electronic Breakerless ignition System,
FITSANY CAR! Replaces points and
condenser — gives longer spark plug life.
Increases performance, mileage and driving
satisfaction while cutting fuel and
malntenance costs dramatically. Learn the
facts and don't settie for less than the best.
Models from $29.50 to $64.50

The oniy unit that gives you al these features:

o LIFETIME WARRANTY

* DIFFERENTIAL AMPLIFIER CIRCUITRY

* FULL INTERNAL VOLTAGE REGULATION
* AUTOMATIC OVERCURRENT PROTECTION

Rush name and address for FREE information package
including catalog and discount offer. Or call toll-tree
24-hours 800-648-47 11, Ext. 22

IIIEGH!PIIRK"‘

Ignition Systems Inc.
2547 8th Street
Berkeley, CA 94710

(415)845-3584

R-E TESTS HITACHI SR-903
continued from page 77

Note, that the waveform is exactly four
vertical divisions in height on the scope
face

We then applied a tone-burst signal to the
amplifier and increased its amplitude unail
the 10-kHz sinewave bursts reached the clip-
ping level (Fig. 6). This time. the overall
amplitude was five vertical divisions. Cal-
culating the voltage level for 102 watts (&-
ohm resistive loads) we determined that the
RMS voltage in Fig. 5 was 28.57. Five-
fourths of that voltage (the amplitude in Fig.
6) equals 35.71 volts RMS which, transtated
1o power across an 8-ohm load, equals 159.38
watts! Hitachi claims a “dynamic power™ or
music power output rating of a whopping 160
watts-per-channel and, according to the
above calculations, they come close enough
10 meeting that amazing figure

Phono preamplifier performance was quite
good. with an input overload figure that
should pose no problems with just about any
cartridge and extremely accurate RIAA play-
back response. Bass. mid-range. and treble
control range are shown in Fig. 7, while the

continued on page 84
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" ORDINARY
COLOR BAR PATTERN
GENERATORS ARE OBSOLETE.”

That is the opinion being expressed
by users of ATC-10 General Television

Servicer - and with good reason!

Take a minute and see why American Technology's ATC-10 is having
such excellent reviews and is gaining lots of happy owners. The
ATC-10 provides most of the combined features of a conventional
color bar pattern generator, an Analyst and a substitute tuner. You get
time saving bonus features too, like the RF/IF attenuator capable of
reducing the sighal to snow for receiver sensitivity, GRAY QUAD
pattern for simplified gray scale tracking checks/adjustments,
COLOR BARS pattern with 6th bar marked to make your job easler,
3.58 MONITOR pattern for oscillator frequency checks with no need to
short the AFPC test point, RED RASTER pattern for checking and ad-
justing purity at the flip of a switch, HATCHDOTS - versatile
composite pattern for dynamic & static convergence plus other
checks. And high level 75 ohm VIDEO output.

DIGITAL,
GO DANAMETER

(The New VOM For Today’s Needs.)

Write for more information on
the ATC- 10 General Television

* 0.25% Accuracy

1 Servicer, or try it at our risk.
* Full Overload Protection R S D TR
If not 100% satisfled e
s Rec"y Drop-Proof Ay &a;‘,orelurn l:‘: i:slean;r:;Ln';
- ' in full)
. | : =

Full One Year Battery Life

ONLY $299.95!

American Technology Corporation
225 Main Street, Dept. 8C, Canon City, CO 81212

I For your convenience, we accept
Master Charge, Visa and COD phone orders.
SAME DAY SHIPMENT!
(303) 275-8991

DARNA{

Dana Laboratories, Inc.

2401 Campus Dr, Irvine, Ca 92715, (714) 833-1234
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LOOKING AHEAD
continued from page 4

for random-access tuning of up to seven channels
plus almost every function you'd normally find on the
front of the set.

Pianocorder: The piayer piano is back, but now it
uses digital electronics. Early next year, Superscope
will market Pianocorder, which uses audio cassettes
to do exactly what the old piano roll used to do, but
better. Instalied in a piano, it can bring concert and
jazz pianists into the home in actuai live performance,
since it activates the piano’s mechanism rather than
using electronic reproduction. And it does one thing
a player piano never could do—it can record an actual
performance on the piano, and thus couid be a boon
for serious music students and performers.

Developing the Pianocorder was a labor of love for
Superscope Chairman Joseph Tushinsky, who owns
what is probably the world’s largest and greatest
collection of player pianos and piano roils. Superscope
will record some of the world’s greatest piano-roli
performances onto digital cassettes for the
Pianocorder, and also will make available newly
recorded works played by contemporary artists. The
pianocorder will cost about $1,200 and must be
professionally installed. The customer supplies the
piano.

DAVID LACHENBRUCH
CONTRIBUTING EDITOR

burglar-fire alarm catalog ‘

‘FREE!—— For
aoronvers | | faster
service

detectors,
controls,
sounders,

locks,
tools
(Outside U.S., send $1.00.) J

»
_ J ' malil
mountain west alarm |
box 10780+ phoenix, az 85064
(602) 263-8831 |
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EVERYTHING NEEDED
TO PROTECT HOME,
BUSINESS, INSTITUTION

Huge selec tion of high quality professionat
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, terminals,
books. '
WRITE FOR FREECATALOG TODAY'!

UNIVERSAL
TEST RIG

PJS-298
C.R.T. Included

o 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. Built-in speaker
for convenient audio checking, 40KV-50Ua sensitivity meter
constant monitoring of the anode voltage. Up-dating is accomp-
lished by means of plug-in modules. (Extension cables included)

$229.95

FOR FAST TROUBLE SHOOTING .. ..
""EERRET' Tv MINI-ANALYZER

V4

*:!:
(Q L m ;\ $99.95

- S$G-785

e VHF/UHF Subber e |.F. - Video Trouble Shooter

8 Convergence Generator @ Dots and Cross-Hatch Patterns

The “FERRET" is a multi-functional instrument for
fast, efficieni trouble-shooting and adjustment of all
Color and B&W tvs. It is ideal for both shop and field
work. (Cables included.}

¥ 108-02 Otis Ave., Corona, N.Y. 11368
e/elllatic

L1861 1SNONV
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endeco

soldering &

desoldering
> equipment

e =

O
o

SOLDERING
IRONS

—

Pencil style. Safety light. Two heats — 20w and
40w. 6 tips. Unbreakable handle. 2 and 3 wire
neoprene cords

DESOLDERING
IRONS e
,",:__——--:

Pencil style, Safety light. Some operate at 40w. idle
at 20w. 8 tip sizes. 2 and 3 wire neoprene cords

SOLDERING &
DESOLDERING
KITS

§ Everyiring needed

to solder or de-
solder or both. All
in a handy lifeime metal
box with hasp.

See your distributor or write

Enterprise Development Corp.

5127 E. 65th St. ¢ Indianapolis IN 46220
PHONE (317) 251-1231
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High intensity, high reiiability 32 digit
LED display for maximum readability

Selectable HI/LO ohms function allows
in-circult resistance measurement

on any range without forward

biasing semiconductor junctions
Universal AC power supply

Easily installed optional battery pack

Large, bright 7-segment digits
DC accuracy, 0.5%

Automatic polarity

Full overioad protection

100% overrange

1mV resoiution

RF SIGNAL GENERATORS
continued from page 51

—NEW
3% DIGIT

MULTI-

MODEL 283

1 PRECISION

When UHF signal generation is
required, the L-C oscillator becomes
hard to use. Stray inductance and capa-
citance must be reduced to an absolute

VARIABLE
UHF 0SC

MIXER

FIXED
UHF

minimum to reach the highest frequen
cies. An alternative to the L-C oscillator
for these applications is either the cavity
or shortened transmission line. tn either
type. the fundamental signal is no
longer developed by independent induc-
tance and capacitance, but uses the

ouTPUT
ATTENUATOR p——0

FIG. 6—~UHF OSCILLATORS usually consist of a fixed cavity-type oscillator and a variable oscilla-

tor.
256512 MHZ
VARIABLE -] 2 54M e
FREQUENCY [ I
OSCILLATOR
8MH
’—b
- - -

256-512MHz QUTPUT

FIG. 7—ANOTHER UHF TECHNIQUE uses a tunable cavity oscillator and fixed dividers.

METER

ADVA
ELECTRONIC

RADIO-ELECTRONICS

o
o

TO ORDER CALL COLLECT 212-687-2224

54 West 45 Street. New York, N.Y. 10036 212-687-2224

THE TEST EQUIPMENT SPECIALISTS
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WD-751A
$179.00

ORUTAL VoM W pyrg
Iz

Big
Little
DMM

You get bench-size accuracy and performance
with our new, hand held, 3%-digit VOM. It's in a

class by itself.

e Highly readable, field-
effect LCD

e Semi-autoranging

e Fast, accurate response

e Small size, battery op-
erated (ac optional)

e Low power consumption

e Built-in overload protec-
tion

See it at your VIZ dis-

tributor

\lIZ Test
Instruments Group
of VIZ Mfg. Co.

335 E. Price St.
Phila. PA 19144

Formerly

vz

6721 Instruments
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lump constant characteristics of transmission lines or coaxial
cavilies instead.

The cavity has considerably higher Q than an L-C circuit.
The disadvantage of the cavity is normally one of size. Cavity
dimensions may run from one-quarter of a wavelength to a
full wavelength, thus making the cavity unsuitable for opera-
tion below 300 to 400 MHz. Cavities cannot be easily band-
switched. so other techniques must be used in generators that
must cover a wide range of frequencies.

One technique is shown in Fig. 6. The output of the cavity
and the output of a fixed oscillator are mixed to generate a
lower frequency signal. Both the cavity and the fixed
frequency oscillator operate at considerably higher frequen-
cies than the desired generator output. Although only one
oscillator is shown as a variable frequency cavity. both
oscillators may be variable frequency cavities in certain
generator designs. Modern cavity circuits are electronically
tuned by an extremely high quality variable-capacitance
diode. Such techniques require only simple feedback circuits
to maintain frequency stability.

An alternate scheme presently used by Hewlett-Packard

(see Fig. 7) is a tunable cavity oscillator with an upper limit of

512 MHz. The output of this oscillator is either used directly
or applied to the input of high-speed flip-flops. The flip-flop
output frequency is exactly one-half the oscillator frequency.
All frequencies are covered. as the cavity oscillator has a

tuning ratio of slightly more than 2:1. Although the output of

a flip-flop is a squarewave, suitable filtering is inserted. on a
bandswitch basis, to remove the odd harmonic components.
thus producing a spectrally pure signal. As more high-speed
logic becomes available, it seems reasonable this technique
may become common.

Extended high-frequency operation can be obtained by
using frequency doublers. They normally consist of diodes
along with suitable filtering circuits to provide an output at
twice the input frequency.

Two forms of additional frequency control are currently
used on modern signal generator designs to get higher
stability. In the first and simplest form. a variable-capacitance
diode is placed in shunt with the tuning capacitor of the L-C
oscillator. The electronic tuning range provided by the vari-
able-capacitance diode is limited. Frequency comparison
circuitry compares the generator frequency to an external
standard frequency and supplies error correction to the
electronic tuning circuits. These circuits lock the generator to
the standard signal over a limited frequency range.

In the second. and more involved mode of electronic
frequency control, the oscillator frequency is corrected by a
variable-capacitance diode. An error signal is derived from
digital circuitry that compares the measured generator
frequency to the original frequency setting of the signal
generator. Any difference between the frequency displayed at
the front panel and the currently measured frequency gener-
ates an error signal that is fed to the variable-capacitance
diode to bring the generator back on frequency. If the
operator wants to change the generator frequency. the digital
frequency meter is switched from this locking mode 1o a
simple frequency measurement mode. and the measured
frequency is displayed on the front panel. Although complete
electronic tuning of oscillators is possible. it is not yet widely
used on radio-frequency signal generators because of the
difficulties that arise when attempting to provide very slight
amounts of frequency modulation.

Next time we'll continue with a careful examination of

modulators and attenuators.
(to be continued)

HIGH BLOOD PRESSURE.
Treat it...and live.

The National High Blood Pressure Education Program,
U.S. Depariment of Health, Education, and Welfare.

INTERNATIONAL FM 2400CH

FREQUENCY METER
for testing
mobile

. fransmitiers
.| und receivers

s Tests Predetermined
Frequencies
25 to 1000 MHz

= Extended Range Covers
950 MHz Band

s Pin Diode Attenuator for
Full Range Coverage
as Signal Generator

» Measures FM Deviation

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

The FM-2400CH with its extended range covers
25 to 1000 MHz. The frequencies can be those
of the radio frequency channels of operation
and/or the intermediate frequencies of the re-
ceiver between 5 MHz and 40 MHz.

Frequency Stabilily: +.0005% from+ 50°to + 104°F.

Frequency stability with built-in thermometer
and temperature corrected charts: + .00025% from
+25° to +125° (.000125% special 450 MHz crystals
available).

Self-contained in small portable case. Complete
solid state circuitry. Rechargeable batteries.

FM-2400CH (meteronly) .................... $595.00
RF crystals (with temperature correction) ... 24.00 ea.
RF crystals (less temperature correction) .... 18.00 ea.
IFcrystals ................. Popoo0000000 catalog price

International Crystal Manufacturing Company, inc.
10 North Lee Oklahoma City Oklahoma 73102
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RADIO-ELECTRONICS

MATHEMATICS
ELECTRONICS

ENGINEERING MATHEMATICS
ADVANCED MATHEMATICS

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

You will have to see the lessons to
appreciate them!

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

WE ARE THIS SURE:—you order
your lessons on a money-back guarantee.

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

Write today for more information and
your outline of courses.

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

The INDIANA
HOME STUDY INSTITUTE
P.0.BOX 1189
PANAMA CITY, FLA 32401
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Our whole family helped assomble

this wonderful Schober Organ...
and now we all play it!

Talk about real family tun! We all worked
together, for a few hours almost every day Almost
too soon, our Schober Organ was finished. Our
keen-eyed daughter sorted resistors. Mom sol-
dered transistor sockets, although 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 inspectar—they let me do the final wiring.

Our completed Schober Organ compares
favorably with a “ready-made” one costing twice
asszerggc)h! (The five models range from $650 to

Just send the coupon for the fascinating
Schober color catalog (or enclose $1 for a 12-inch
LPrIecc;rd that lets you hear as well as see Schober
quality).

[ ]

? The ,7’ Organ Corp., Dept. RE-165
43 West 61st Street, New York, N.Y. 10023

8 D Please send me Schober Organ Catalog.

§ O Enclosed please find $1.00 for 12-inch L.p.B
] record of Schober Organ music. =
[ ]

j NAME [
1 AoDORESS =
a CITY STATE __ZziP__»
--------------------
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SOUND FOR HOME MOVIES
continued from page 48

on and the SCR conducts. A higher
control current will discharge C3 faster
and the SCR will turn on sooner. Wave-
forms at various points in this circuit are
shown in Fig. 3. This control current is
the analog signal that has to be provided
by the rest of the synchronizer.

Let's take a closer look at how the
control current affects circuit operation.
With no control current, the collector of
Q5 will stay near V+ + and the SCR
will not trigger, so that the projector
would not run. If we look at what
happens when the AC line passes
through zero volts, we find that Q4 is
conducting and the base of Q5 is
grounded, which means that Q5 is cut
off. At this moment, C3 charges towards
V+ + through R10. As soon as the AC
line waveform gets away from zero, Q4
will cut off. If no control current is
present, Q5 will also remain cut off and
C3 will remain fully charged, cutting off
Q6 and ensuring that the SCR will nor
trigger. When control current is present,
Q5 will conduct and the voltage at the
collector of Q5 will drop toward ground,
as shown in Fig. 3-b.

Control current from somewhere is
absolutely necessary to run the circuit,
and it can be from as simple a thing as a
resistor or pot. A simple current-control
that provides rather crude control of my
machine consists of a 12,000-ohm resis-
tor and 10,000-ohm pot in series from
+ 12 volts to the collector of Q4.

The remainder of Fig. 2 is a simple
power supply. A 12-volt, 1-watt Zener
diode was tacked onto the logic board
(not shown) for regulation. I connected
the projector’s original low-voltage
winding in series with a small filament
transformer to obtain. a reasonable
supply with a very small transformer
that was on hand.

Construction

The circuit shown in Fig. 2 was
assembled on one PC board and
mounted in the projector on an alumi-
num bracket. The foil pattern is shown
in Fig. 4 and component layout is shown
in Fig. 5. Note that the components are
mounted on the foil side of the board.
and that the foil pattern is shown from
this side. The aluminum bracket also
served as a heatsink for SCRI. The
whole assembly went quite neatly into
the area formerly occupied by the rheo-
stat, as shown in Fig. 6.

The bracket also held a miniature pot
that I connected to the projector’s speed
control knob. 1 wanted to retain the
function of the speed control knob when
the machine was running without an
external control signal. (The pot is
hooked up in the synchronizer circuit,
not shown in this article.) Figure 7

FIG. 6—PC BOARD mounted inside projector.

function of the speed control knob when
the machine was running without an
external control signal. (The pot is
hooked up in the synchronizer circuit,
not shown in this article.) Figure 7

BETTER
THAN A
THIRD HAND!

PANAVISE TILTS, TURNS, AND
ROTATES TO ANY POSITION.

IT HOLDS YOUR WORK
EXACTLY WHERE YOU WANTIT.
PanaVise has great strength yet is gentle
enough to firmly hold delicate objects.

Quite possibly the finest new tool
you will buy this year, PanaVise is
built to exacting protessional
standards. We guarantee Itl
Nustrated is the Electronics Vise
Modei 396. Three other bases and
a wide variety of heads are avail-
able. All interchange! Buy a basic
unit, then add on to create your
system.

Avallable through your dealer.
Write for a free catalog.

pﬂ N A‘ - 3 Dept. SE

10107 Adella Ave., South Gate, CA 90280
In Canada: 25 Toro Rd., Downsview, Ont. M3J 2A6

|
«!i_—] A Division of Colbert Industries
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RACK
¢ u[irislr'::o seconds to 40 nanoseconds. Outputs are complementary

TTL.

POWER SUPPLY V
ANO MOTOOR%ONTROL / HOLES-DRILLED TO SUIT COMPONENTS |
BOAR .
FOIL SIOF V / PHOTO
TRANSI
< M (TR APPROPRIATE
TERMINALS .
N SETIN :
XY | ——scn /\ 5 ¢
<p B o
o /-/\\ e
N — - L 4
\ - e
N
: LEO
\ MINI [ ] MODEL 101 AUDIO TEST SYSTEM consists of two sine/
N spacer FoT ==1 squarefiriangle tunction generators, pulse generator, fre-
LY /
\ | AY \/ / quency counter and AC voltmeter. As a system 1t will gen-
(m) erate a frequency response plot on an X.Y recorder or Scope.
TeRmNALs J N 0
FORPOT : q , Time base generator offers symmetncal or independent
N [ ;:ST CBLO,F';( control of the positive and negatve sides of the ramp
\ "‘/“.9’)‘(3/:?: providiag a duty cycle of 1% to 99%. Frequency range
N " oS 18 .002 Hz to 100k Hz. Amplitude is 16 Vpp into 500 Ohms
[ \ ) with =5 VDC offset. The time base output drives the X axis
ORIG. of an X-Y recorder. Manual mode provided for setup.
SPEED CONTROL
N SHAFT PAINT WHITE Audio sweep generator provides manual frequency adjust-
ment 2r log/linear sweep of 20 Hz to 20k Hz. Blanking
L BLACK mode provides zero reference line on an X-Y recorder or
F} A tone burst. Amplitude is 16 Vpp iito 500 Ohms or 10 Vpp
FIG. 8—~COMPARISON SIGNAL is generated by | ""°80M™s:
an LED and photo-transistor mounted over the ! pyise generator frequency range is .002 Hz to 800k Hz.
TRANSFORMER ALUMINUM
main shaft. Pulse width is adjusted independent of frequency from 4

FIG. 7—MOUNTING DETAILS of the PC board.  This provides a number of possibilities.

. 22 R H N AC Voltmeter has tull scale sensitivitles from 1 mV to 250
The method I used is illustrated in Hg' V. Fast/slow, peak/true RMS and log/linear modes are pro-

shows a detailed side view of how the 8. A white stripe is painted on a spol On | vided Output drives ¥ axis of X-Y recorder.

PC board was mounted. the shaft and is illuminated by an LED.
3 0 - 5 5 Frequency counter I8 6 digit, line triggered, and reads

The other thing the projector has to Every time the stripe goes by, the photo- | either internal or external. Sensitivity is 100 MV peak at
provide is some signal indicating when  transistor produces an output that is | 20kHz 1'% sec. update. 30/60 Hz.
one frame has gone through. In every  amplified and used. The photo-pickofl’ | Dimensions: 8x14x3. Shipping weight: 9 Ibs.
projector 1 have ever seen, the mecha-  is mounted near the projector’s inching | 3650 Stock to 30 days. Warranty: 1 year. 3-year $60.
nism is built around a shaft that goes  knob. This type of pickoff needs no 169 Commerantr . =105
around once for every frame of film. alterations to the projector mechanism. Aimteny Souve” T b87623
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Kieps 40 4 "
Kieps 30 ' Kieps 1 i

Accuracy like a VTVM...
Convenience like a VOM...

. Kleps 10 - 20 NEW BATTERY-OPERATED FET
SOLID-STATE VOLT-OHMMETER #116
Easy-to-build KIT

& ) $39-48 =116K c

Kle: 30 Factory-Wired & Tested

Kieps 20 \‘\:\ . 3
\ et $52.%° 16w

I v r KI Now you can get all the benefits of a
: VIVM (1aboratory accuracy, stability and
4 wide range) but with its drawbacks gone:
no plugging into an AC cutlet, nc waiting

Kieps 10
7

\

N\
g

W\

=

Test probes designed by your needs — Push to seize, push

i ; for warm-up, no bulkiness. New Field
to release (all Kleps spring loaded). . Rleps 40, Effect Trangistor (FET1 design makes
Kleps 10. Boathook clamp grips wires, lugs, terminals. possible low loading, instant-on battery-
Accepts banana plug or bare wire lead. 434" long. 21.39 operation and small size. Excellent for
Kleps 20. Same, but 7" long. 1.49 both bench and field work.
Kieps 30. Completely flexible. Forked-tongue gripper. Ac- Compare these valuable features: -~
cepts ba;ana plug or bare lead. 6” long. $1.79 ohHigh nm;:ed:ng% lolwwl‘%at:,i':\g: (}nl ‘r\r;:eg.- i.--------_----./‘.---_--_---.
Kleps 40. Completely flexible. 3-segment automatic collet (ks METE G e L ) Send FREE catalog of complete EMC line
firmly grips wire ends, PC-board terminals, connector pins. ) S . Seoit VoM a3 Sandard 1 3n0 name of nearest distributor.

Accepts banana plug or plain wire. 6% long. $2.59 tility: 4 P-P AC voltage ranges: 0-3.3, RE-08
Kieps 1. Economy Kieps for light line work (not lab quality). Kieps 1 33’.5350', ¥2oov: 4 RMS Acgvoltage ranges:
Lot L i e

ru . Versatile test prod. Solder connection. Molded -1.2,12, 120, f ista nges:
phenolic. Doubles as scribing tool. “Bunch” pin fits banana 34‘3;- 0-100K, (2"412 "_':ggog'“oo meg.; :Addrn
jack. Phone tip. 5%2” long. $ .89 .'a."ge,s‘ _‘ o 4 4z~ 200 micro-
Allin red or black - specify. (Add 50¢ postage and handling). Sensitivegzasyatoged e |

. amp meter. Zero center positlon avail- K
Write for complete catalog of - test probes, plugs, sockets, able. Comprises FET transistor, 4 silicon

connectors, earphones, headsets, miniature components. tr_a;\s:storsi 2' giode;. tMt;ater at"dEt":e"ti E
N ] ) - sistors protected against burngut, Eic
n— A_vm'lable lhrougi.: your local Prut 10 panel for durability. High-impact bake- [0
distributor, or write to: : | lite case with han le useable as tmstl;u- d =
ment stand. Kit has simplitied step-by- MEASUREMENTS CORP.
RYE INDUSTRIES INC. | epasemy instructions Bath kit and o b e b e IO
a— actcry-wired versions shipped complete i N
e Taras 125 Spencer Place, Mam_aroneCk» N.Y. 10543 with batteries and test leads. SY"H x <
s [n Canada: Rye Industries (Canada) Ltd. 6%’ W x 2%°'D. 3 Ibs. ~
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The New Programmable Clock Kit
from Digital Concepts. $29.95

SYSTEM 5000 11 the programmable clock kit that mekes kit buded
g & new experience The system has been devgned ta meel a var
tety of particular requicements and tastes and programming
fechniques are used 10 Create 2 truly indwiduslized Timeprece
Numerous functions and features are pravided for masimum fiex
Bility and adaptabiity, and any o all can be used 10 comtruct many
ditterent types of time keeping and timing devices

SYSTEM 5000 15 not 2 imple LED 1ime of day clock but a tull
leatuce digital Timing system Programming 15 accomplithed by
connecting the aomopnate jumpers and switches 1o Produce the
desired system conliguralion Complete assembly and program
ming manuals are included

SYSTEM 5000 hav a fluorescent readout panel with tour 05
numerals that brighten and dim automatically according 1o the
ambient light The unique drtal display provides optimum read
a0y at all times from almost any viewing angle

SYSTEM S000 can be Lsilt a3 & desk clock alarm clock calendar
lock of 4li of thete 1n one full feature timeprece The Duplicate
Tima Regater can monitor elapsed time or another Time Zane wuch
2 GMT A ten munute " ID reminder capatulity 18 ncluded for
Radio Statian use A quartz hime tase s avadatile for h gh prec s n
Stability and uninterrupted operation if the AC line should tail

SYSTEM 5000 can automanically control AC or DC sccessones p

FEATURES AND SPECIFICATIONS

10 700 Watts by ackling the optional relay Plug n youwr ralio or
3tereo 1o consttuct 3 full lunction clack redio that puts yau o leep
with gentle mussc anf wakes you to Musi 4 fone ar both The
system will alwi control TV s ymati spoliance  Of other accessor ey
SYSTEM 5000 can te uted 11 construct timers tor a vatsety at
2pOlCations It 1 ujeal tor automanc pracess timers and controliers
1n daharatories workshops and engineer ing tacilities

SYSTEM 5000 includes all components speaker Two time setting
witches and and manualy
Case & witches for programm ng aled tional | act aris ire not
includert but ava lable st aptiom $29 96

Timekseping Funcriom Duplay
Time of Day Register
Duplcate Time Regnter
True 24 Mour Alarm
Duplicate 24 Hour Alarm

10 Minute Snooze on Atarms
Teue Four Year Calerlar
One Hour Down Counter

Bright 4 Dig ¢ Fluorescent Panel
Automatic Brightness C ec 1

12 or 24 Hour Display Formar
PM and Power Faulure tnd «ation
1 Hz Actwty Indicatnr

Power On Ciear

Drect Dewve Eliminates oll RF1

Genaral
Forward or Reverse T me Sett ng
Reset and Count inhitut Cantroly
Seronds Display

S gle 9 Vol Rattery Back 1p
100 Watt Retay Optinnal

S0 or 60 Mr 117Vac 3 Watts
TS Haaw .0

pPOURY

RELAY OPTION - $4.00

Includes 700 watt retay and all intertace components Will control
AC o1 DC accemories such a5 apphiances stereos etc

QUARTZ TIME BASE OPTION — $6 95
Generates precise 60 Hr tuttered output with excestions stal |1y
veliatulity and accuracy D rect intestace 10 System 5000 and most
other clocks Includes Quartz Crystal IC D vider thmmer compact
G 10 hoat al necesrary companents nstruct ons and installation
directions

SWITCH OPTION - $3 75
Contais 3 bach SPST pusht trons 2 black DPDT pushbuttons
andt 2 Wack SPST shide switches Peogram ol major features
CASE OPTION  $1100
Th s deluse hand tn shed solid wal ut (38 1 cals net trmy o
feal housing for the completed system Includes rear panel and
standard blue taceplate estea taceolates Il e or green) are
S100ea Catunet dimensions 5« x5. 1 3

21 million Americans have high
blood pressure But 50 percent o*
those who have it dont know it

When blood pressure goes higher
than it should, and stays high « sels
the stage for heart attack or stroke
Most cases of high blood pressure
can be controlled with drugs and
olher advances in treatment That's
why you should see your doctor reg-
ularty Only he can tell ( you need

Sendy rehech 1 money it et ulay help

ORDER THIS EXCITING KIT TODAY AND PUT
ELECTRONIC TIMEKEEPING TO WORK FOR YOU!

r.’}b-g' digital concepks

Twbete ey AddY 1 fotal of fer
T tover Rpp g nd + vane NJ

res e n

Digital Concepts Corporation = 247 Routs 46

Saddie Brook, New Jersey 07662 = (201) 845-7101
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Suertuiacany

Do th et

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 poliution.

The TIGER can be built and installed in
vour car in 80 minutes. The TIGER s
uniquel

The TIGER comes with a switch for TIGER
or standard ignition for 12V negative ground

only.
Simpli-Kit $21.95
POST PAID U.S.A.
WE ACCEPT:
Mastercharge or Bank Americard.
Send check or money order with order to:

“TFi-Star Corporation

DEPT. FF, P.O. Box 1727
Grand Junction, Colorado 81501
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NATIONAL ELECTRONIC

NESDA

SERVICE DEALERS ASSOCIATION, INC.

1715 EXPO LANE
INDIANAPOLIS, INDIANA 46224
PHONE: {317) 2418160

PURPOSE

NESDA, founded in 1973, is a con-
solidation of the majority of the
professional state and local Elec-
tronic Service Associations of the
United States. The individual
NESDA members are engaged in
Radio-TV Sales and Service; Marine
and 2-way Communications; audio-
visual installation and repair;
MATV — Master Antenna Systems;
auto radio repair; CCTV — Closed
Circuit TV, sound systems, and oth-
er types of businesses where tech-
nical electronic service is needed.

The basic purpose of NESDA is
to help the service business opera-
tor improve his management skills
and grow in his profeasion—and to
help him develop his service busi-
ness and strengthen his business
position.

NESDA shows service dealers
new ways to solve management and
technical problems, how to motivate
and increase the skill of their tech-
nical staffs, and how to better serve
the electronic service needs of the
community.

Write for member application
and more money making infor-
mation about the National

Association.
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R-E TESTS HITACHI SR-903
continued from page 78

low- and high-cut filter action is shown in
Fig. 8. We felt that the filter slope was too
gentle, and cutoff points were set too far
within the musical frequency spectrum.

Summary

Our overall product analysis for the
Hitachi model SR-903 is found in Table 1,
along with our summary comments. All our
tests indicate that Hitachi’s innovative output
circuit is a significant achievement in audio
design and offers clear consumer benefits,
Until we see examples of proposed Class-D
or “switching” amplifiers that promise even
greater efficiency, the model SR-903 stands
alone among high-efficiency, excellent-
performing all-in-one receivers. Clearly,
more than “energy conservation” is involved
in this design. The reduced heat-sink require-
ments and the significantly lower heat dissi-
pation of this receiver should help give years
of trouble-free service and reproduce music
with greater dynamic range capability than
ils “continuous power” rating would sug-
gest. R-E

RCA promoting service centers
through Yellow Pages campaign

A nationwide campaign to encourage
all authorized RCA service centers to list
their names in the Yellow Pages under the
heading “RCA Authorized Servicenters'
is now under way, reports Arnold T.
Valencia of RCA Sales Corp. This single
listing, he believes, will benefit the servi-
centers by providing additional adver-
tising exposure and will assist the public
in finding service.

“We hope,” said Mr. Valencia, ‘“to
increase the number of RCA Authorized
Servicenters in the Yellow Pages from the
present 1,200 to a level approaching the
total 10,000 that exist in the country.”

Double low-pass filters Kkill spurious
emissions

Through the use of special networks in
the transmitter /loading circuits, plus dou-
ble low-pass filters in the output of both
solid-state and tube RF.amplifiers, Palo-
mar Electronics has reduced harmonic
content to a figure greater than 45-dB
average. The filter system has been incor-
porated in all Palomar products made
after April 15, 1977, in conformance with
the FCC order related to Part 97.73 of FCC
regulations.




marhket

center

. . No minimum.

May 26). When normal closing date falls on
preceding working day.

CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or
services). $1.40 per word (no charge for zip code) . . . mimimum 15 words.
NONCOMMERCIAL RATE (for individuals who want to buy or sell personal items) 85¢ per word

ONLY FIRST WORD AND NAME set in bold caps. Additional bold tace (not available as all caps)
at 10¢ per word. Payment must accompany all ads except those placed by accredited advertising
agencies. 5% discount tor 6 issues, 10% for 12 issues within one year, it 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 precedin

the date ot the issue (i.e., August issue closes
aturday, Suncay or a holiday. issue closes on

BUSINESS OPPORTUNITIES

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-BT, Box 248,
Walnut Creek, CA 94597,

PLANS & KITS

BI-LINEAR amplitier, broadband, 60-150 watt
mobile. Construction plans, $3.00. WILSON,
Box 5516-FH, Walnut Creek, CA 94596
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BUILD YOUR OWN TV CAMERA!
— lideal for home & business ——

E ECOMOMICAL ANSWER TO HOME MON
ENTRANCES

OF  NURSERIES

PHONE o WRITE for cataleg

ATV Research

Dial 462-987-3771

BOX 453-RE DAKOTA CITY, NE 68711

FREE catalog—TV games from $19.95. Elec-
tronic kits, semis, parts at lowest prices.
DIAMONDBACK, Box 194R, Spring Valley, IL
61362

PRINTED circuit boards from artwork, magazine
layouts. Fast service. Information send stamped
envelope. OMEGA ENTERPRISES, Box 48239,
Chicago, IL 60648
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NQ
THE DC-12 CLOCK MODULE ADDS A DIGITAL TIME DISPLAY TO YOUR 2
TVSCREEN ¥ %% AS FEATUREO IN JULY RADIO ELECTRONICS. ()
PROGRAMMING OPTIONS INCLUDE @ HORIZONTAL & VERTICAL g
LOCATION OF THE DISPLAY @ OISPLAY FREQUENCY (1 TO10MiIN) <[
OISPLAY FORMAT (12 OR 24 HOURS] @ SECONDS DISPLAY ORSUP- L 7
PRESSION @ DURA TION OF DISPLAY @ AUXILIARY INPUT FOR TEMP-  (y=
ERATURE, STOPWATCH, ETC PLUS $2 00 2D
COMPLETE KIT WITH INSTRUCTIONS g SHIPPING w 0]
INCLUDING CIRCUIT BOARD, TRANSFORMER AND 50 COMPONENTS e b4
: : ZJ

67 KHz SCA Kkits for extended FM reception.
Includes drilled bakelite case. 110 volt power
supply parts, wired and tested PC board. Quahty
products. $47.50. Fully wired $60.00. MUSIC
ASSOCIATED, 65 Glenwood Rd., Upper Mont-
clair, NJ 07043 (201) 744-3387

FREE

STOP! Take a minute & let us send
our latest kit catalog. If you hike,
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 thermopmeter"”

DAGE

contains

TEST &

SCIENTIFIC
BOX 1054R LIVERMORE CA 94550

INSTRUMENTS

TACHOMETER builders: 0-200 microammeter,
0-6000 RPM scale, 2'/z" diameter, marine
quality brass construction. $6.00 postpaid, USA.
HO7FFER, 24 Cherry Road., Framingham, MA
01701

BUILD YOUR OWN SPEAKERS
AND SAVE UP TO 50%

Send tor our hee loc!pocked 44 poge catalog
manuol and learn how 10 assemble your owr. multi
element ste«@o speakers hom scratch o from ks
Our catalog ncludes chapters on desgn constiuc

thon 1 overs enclosures midronges wodlers
tweeters ond horns Wnte us todoy

SPEAKERLAB
Dept RE-A. 5500 35th N E
Seattle, Washington 98105

STEREO 50 watt RMS—power amplifier. Very
simple to build—few parts required—excelient
performance. Send $5.00 check or money order
for schematic. STEREO 50, P. O. Box 8632,
Anaheim, CA 92802

NEW!

The PTX
Test

Board

Look at these featuresi!

« Solid printed circuit board.

o Numbered tie points and colored plugs for easier
connections.

» All parts can be reused.

Good for all breadboarding uses from simple hobby

projects to P [o]e i 8

Greatar capacity than other similar boards,

Handles 10 IC's in different sizes; (14, 16, 24, 28, and 40

pin Dil). The PTX kit includes: Board, plugs, sockets &

eyelets. Only $36.25—Order # 141

ALSO NEW!

A compiete package for the Experimenter including the
above PTX kit and these 3 specially selected books:
Basic Digital Electronics Course, OP AMP Circuit
Design and Applications, Optoelectronics Guide-
book —with tested projects

{Electronic dice, logic probe and much, much more)
Ali for only $49.95—Order # 151

Other books of interest!

Programming Microprocessors —Order 985—$6.95
Microprocessor/Microprogram. Handbook —Order
#785—$6.95. Computer Programming Handbook —
Order #752—$8.95. Master Handbook of 1001 Prac-
tical Electronic Circuits—Order %800 —$9.95.

Al items are postpaid

N.Y. City and State residents add tax.

PRINTRONIX
1361 Fiatbush Ave., Bkiyn, N.Y. 11210

__ x#985 __ =785___ %752 ___ %800

Total check or money order
Name:
Address:

N

I

I

Please send’ _ #1141 __ =151 :
|

|

|

I

|

State: _.  Zip:
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ELECTRONIC \

© PARTS AND |

ACCESSORIES |

)$1=..}

NICKEL CADMIUM
“AA" Pen-Lite Cells

eRechargeable "
Ideal for radios, calculators, etc. 1.2
Volt. ‘
REG. SALE
BSR Smeke & Gas Alarm, XM-646 . . . ... 1999
' Phate Elect. Camera Shutter, XM-637 . . . 1.49 1.00
Sperry 9 Digit Readout, XM-399 . .. . .. N 9
J 12V0CRetaySPST SWEA ... .. 149 100
[] 12V0C Rehy_ll.P.SJ., SWese ...... 149 12
‘ERPMTmm,IﬂVM.,m]M? 168 12 ‘
] 60 Min. Cassette, Phg. of 3, TA-879 .. . 1.49 8
N.REDLED., Phy.of5,P1-233 .... 1.9 ]
B 40 Min, b 1rack Fape, TASOT ... | 8 ox
Flect. Cap. Kit, S0 Asst., CD407 ....500 1.0
Resistors Y21 watt, Pkg. 100, RR-077 . 1.19 NL]
Yolume Controls, 12 Asstd. VC-274 ... 1.00 KU
Soider Terminal Strips, 40 Asstd. XM-501 1.38 L]

260 S. FORGE ST.
DEPT.L2 AKRON, OHIO 44327
NAME
ADDRESS __
cITY STATE
ZIP . _____DSend Olson Cat
\ O LB R s
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QUALITY PARTS EASY ORGAN KITS
GUARANTEED ASSEMBLY KEYBOARDS
THE ULTIMATE IN DESIGN
AND SOUND

COMBINED 8 DIGITS 0.5” LED wir: wprosmtors BROCHURE $100

{ DEVTRONIX ORGAN PRODUCTS, Dept.4B

250MHz FREQ. COUNTER-37 DIGITS Y 5872 Amapola Dr.  San Jose, CA 95129
MULTlMETER EDUCATION & INSTRUCTION

®ICS SOCKETED *DELUXE CABINET

ePLSHEUTTON SnITCHEs “Comeiere marnucrions | | TELEONE maese oo g5, e
METER Section =S Model FCM—8 COUNTER Section LABORATORIES, Box 547-RE. Pennsboro, WV
Input protected | 4499 99 5 input — 1 Meg. Ohm
11 Meg Impedance P Shunted by 3 pFd. F.C.C. EXAM MANUAL
g POIS'“Y ] CEI 50 mv Sens“iv“y PAS F( EXAMS! Memorize, study—Tests
Overrange and ~nmr i1 aen e Stability — Crystal Answers for F(C 1t and 206 (lm'l_o‘io r"*-lq,.:
Negative sign indicator R el s e dr. 1 time base — £ 5 ppm gl sy ey e 8,2:"’ -
4 Overlapping ranges v ,- 1Hz Resolution A L )
on AC & DC VOLT - : A to 30 MHz — 10 Hz bk s - e
to 1KV & Current above. COMMAND PRODUCTIONS P.O. BOX 26348 E

RADIO ENGINEERING DIV SAN FRANCISCO, CAL 94128

to 1 Amp. —_————
5 Ranges on Ohm m GRANTHAM's FCC License Study Guide—377
Accuracy: ﬂ pages, 1465 questions with answers/discus-
+1%+£1C t sions—covering third, second, first radiotele-
oun E— phone examinations. $10.70 postpaid. GSE
Please Add PUBLICATIONS, 2000 Stoner, Los Angeles, CA
$2.50 Shipping 90025

Per Unit
INQUIRE ON OUR California Residents FOR SALE

EANEDL w—-!
— Add 6% Sales Tax
R s el FREE catalog. IC's, Sem's. CORONET ELEC-
FREQ. COUNTERS ' TRONICS, 649A Notre Dame W., Montreal,
j s Que., Canada, H3C-1H8. US Inquiries.
Model 95 - CARBON film resistors—'/sW, 5% (1-4M7 ohms)
FCM—8 s 2 1 9 per kit 3.5¢ each. 50/value—$0.85. Postage, handling

LIN CORP B . $1.00. Send 25¢ for catalog, sample, specifica-
e 15311 S. Broadway, Gardena, California 90248 (213) 532-8809 y{on:. Ssh:lg&rgENTS CENTER, Box 134R, New
ork,
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This issue of RADIO-ELECTRONICS has a fine article on the VIDEOCUBE, by Glen Dash. As
stated at the conclusion of the article, we have the kit for the VIDEOCUBE in two forms. The

complete kit, which contains ALL the parts, and the partial kit, which contains the hard to get
parts, such as the special feed thru capacitors, coils, balun transformer, transistor, PC board and
shield.

The VIDEOCUBE is a TV interface module, for interfacing TV games, video cameras, and the video out-

put of mini and micro computers. We supply a reprint of the article by Glen Dash, application data, and
assembly drawings for putting your VIDEOCUBE together.

STOCK NO.5500K Complete VIDEOCUBE kit and all data. $13.75 ea. 2/26.00
STOCK NO.5500PK  Partial kit , as listed above, with data. $9.75 ea. 2/18.00

WIRE WRAP PROTOTYPE BOARDS| REGULATED POWER SUPPLY

We have 3 unique wire wrap prototype boards, with original +

prices up to $175.00 EACH. These are out of gystems. $0 you 5 v 6 A - ]2 V@ 2 A

must remove the grevious wirg wrapping. They all contain R R ? R

14 and 16 pin DIP sockets, with provision for replacing some These beautifuly built supplies were removed

of the 14 pin sockets with 16 pin sockets if needed. Some of from CODEX MODEMS, They are ideal for

| the boards contain some LED indicators, miniature switches. mini & micro computers, and any other semi-
STOCK NO.6559R 45 to 50 sockets  11.75ea 2/22.00| Sofductor devices. Wishly requlated ANS

STOCK NO.6558R 75 to 100 sockets 18.75 2/36.00 |abs& fulied, with ?Vzt" 3 wire pdwer co;d. Tested

STOCK NO.6572R42 to 54 sockets, with wire wrap pins brought out t Oy aduaran eecy

A ’ o top of board. | STOCK NO.5519R $27.50 ea. 2/50.00

We have one of the popular TV games, (HOCKEY & SOCCERY), at 2 levels of skill.
Tv HOCKEY und Socc ER GAME This game sold in JORDAN-MARSH. Boston department store for $79.50 ea.
The game comes complete with a VIDEOCUBE, assembled and ready to go. The game comes unassembled, and requires about 5 minutes

to put together. Contains LED readouts for automatic scorekeeping. Joystick control, not just vertical and horizontal control of players.
Guaranteed, Parts are pre tested before shipping. With data and instructions. STOCK NO.5495R $27.50 ea. 2/50.00

DELTA ELECTRONICS . .
Include sufficient postage. Excess refunded. Send for new catalog 18. More electronic

P.O. Box 2, E bargains than ever before. Visit our retail outlets; DELTA ELECTRONICS, 590
Rasmhwidiias? @

7 Oakland St. Commonwealth Ave. Boston, Mass. 02159, and DELTA ELECTRONIC HOBBIES,
Amesbury, Mass, 01913 5151-Buford Hwy. Doraville, (Atlanta) Ga. 30340. Master Charge & BAC accepted.

RADIO-ELECTRONICS
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BEST

X \Lﬂ i o BUYS

PRECISION CRT Restorer/Analyzers

s Test end restore CFT's faster

with fewer callbacks @ Exclusive

multiplex technique tests all three
guns of color CRT simultanedusly
under actual operating conditions

even C3T's with common G1 and G2

s Uses the most powerful restoration
metho¢ known with minimal danger to
CRT-guarantee with confidence!

= All CRT's checked dentically

including all “inline’
and “one-gun” types

Model 467

Model E 200D

Television Analyst Model 1077B
s Cuts troubleshosting “ime in half ® Provides

signal substitutior for t e entire range of signals present
in any TV set, black-and-white or color @ Horizcntal and = 100 kHz to 216 M4z in 5 bands ® Six individually

Solid-State RF Signal Generators

vertical drive for solid s ate and tube type circuits

» Audio output ® Built-in scanner for test-pattern shielced step attenuators plus variable fine output level |

P . control with calibrat2d met2r provide widest range of outputs
Ellaesh(suﬁpﬁeQ) 8-’ . 3: g VﬂOFSt'}/:e tra?spara"‘wy with known signal levels ®» Double shielding eliminates
UHI'=g ':]vo nagle '{L'&? Lk BEIE oot spurious radiation even at outputs of 1 xV ® Internal crystal
CRANNES calibrator has accuracy of better than 0.1%

Model 1248 [

Digital IC Color

Generator/Analyst
Model 415 = Generates 3 pattens ancé:loglc functions
H » Locate dead IF stages ® Check operation of mixer,
Solid State Sweep/Marker Generator RF and local oscillators 8 Check stages sequentially
s Four instruments in ane: sweep generator; marker ® Locate color shifts and intemal ghosts from RF, mixer, I
generator; marke- adger, bias supply = Complete IF or video stages. Plus all standard color generator uses
accessory pack = All |1ercabhng changes and gznerator = Switchable horizotal and vertical sync output
selections accomplished internally with master function switch = Sync level indepedent of video level control

and front panel contrcls a Concentrates all TV afignment tools = Crystal controlled RF and IF outputs
L (except oscilloscope and VT VM) into one, easy--0-use instrument.

: e _
et : 7 I
FOR PRICING ANDTO _
PLACE YOUR ORDER

Call collect for Mr. Louis (516) 752-0050
Master Charge, BankAmericard and C.0.D.’s accepted

148 page catalog of
over 3000 items
test equipment, CB
tools, tubes

RADIO SUPPLY CO ., INC i — * | components and a
855R Conklin St - full line of electronic Z
Farmingdale, N.Y. 11735 ) ,;”supplbes o)
e . R C
W . ¥l , w
\_ YOUR ONE STOP DISCOUNT CENTER : : ) 5
< 3
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RADIO-ELECTRONICS

BiLL GODBOUT ELECTROMNIC.
BOX 2355, OAKLAND ARPORT, CA 4614

TERMS: Allow up to S% for shijping; excess refund- @
ed. Orders under $10 add 50¢. For BankAmericard® @
or Mastercharge® ($15 min) call (415) 562-0636, 24 @
hrs. Cal res add tax. Thanks for your business!

N °
4 \>/u/ HEAT SINK & SOCKET o

i
b
+5 % oY
% c@,

{ﬁ/’ LA
SRS

@ These parts kits contain FC board, electronic com- @
@ ponents, pots, and socket (s). User supplies jacks, @
@ switches, case, other mechanical items. 10 DAY or- g
@ TION: look your kit over for 10 days; if it's not @
@ to your liking, return unassembled for refund. ®
® Al Kits designed by Craig Anderton, columnist for @

® Guitar Player magazine. ®
$3995¢

smjASE SHIFTER

» low noise shifter. Wide range speed control ]
plus depth and volume. Vibrato option.

$ TALKING BOX $1995%
o P

ower. exce lent for studio: does not require
separate amp. Includes fuzz to add sustain with
guitar. Requires about $20 worth of extra parts.

§azv:ns UNIT $12.508

Plugs between guitar and amp for concert hall ef- @
® fects. Springs not included but source is listed. @

o TUBE SOUND FUZZ l3.95§

@ FET distortion unit mimics sound of old tube amos .

CIRCLE 32 ON FREE INFORMATION CARD

Nl

AM/FM RADIO $10

Plugs into wall, add your 2 speakers and you're
ready to go. Calibrated slo motion am/tm
tuning dial. Has stereo amps for use with phono
or tape inputs to give stereo output. Solid state
new.

sDaPTOP ||

SEOLD

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
device. 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 bg
National, w/specs $6.00

TOUCHTONE ENCODER CHIP
Compatible w/Bell system, Ideal
for repeater work. W/specs $6.00

SMOKE — FIRE -- INTRUDER ALARM
12 VDC w/ b 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
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ADVERTISING INDEX

RADIO-ELECTRONICS does not assume
any responsibility for errors that may
appear in the index below.

Free Information Number
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Acoustic Fiber Sound Systems .

52 Advance Electronics.................
4 Allison

pZ ] American Technology

5 AP Products

76 B&K-Div. of Dynascan ..

6l Castle Electronics..

CIE-Cleveland Insti
Electronics
3 Cobra-Div. of Dynascan .
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49 Continental Specialties .28
CREI-Div. of McGraw-Hill
Continuing Education .................... 62-65
39 Dana Labs . e 18
168,7  Data Precision ..........coooooveeomirorveen 17
64 Digital Concepts 84
51
33
67
EMC-Electronic Measurements............... 83
12 Enterprise Develop 80
15 Fidelity Sound 83
8 Florida Institute of Technology .............. 74
28,65,66 Fluke 67.69.71
63 Grantham College of Engineering ..........73
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Hal C ications .76
100 Heath S
6 Hickok Electrical Instruments .............. 77
13 Ignition Sy s
17 Indiana Home Study ....
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3 Kager International
30 McKay-Dymek ...........
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16 National Camera Supply ..........................
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77 Nesda 84
4 OK Muchine & Tool ... 6l
10
62
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25 Ungar Tools 13
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MARKET CENTER
438 Active Electronics
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36 Babylon Electronics ......................102
Karel Barta 85
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Dage Scientific Instruments .

57 Delta Electronics ..............
Devtronix Organ Products
69 Digi-Key
Fair Radio Sales..............oooccoovio 92
59 Fordham Radio Supply ..
41 Formula International ....
32 Godb Electronics
Information Unlimited ...........................
Interfab
42 International Electronics
1920  James Electronics............
Lab Science
Lakeside Industries...............cco..c............. 94
S8 Lin
53 Meshna .........
40 Morrow's Micro Stuff ...
55 New-Tone
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Parasitic Engineering...........
23 Printronix
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38 Quest
70 Radio Hut
72 SD Sales ...................
21 JB Saunders
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Speakerlab
35 Trico Electronics ...
54 Wersi Electronics ...

FrTTTTTTT
MOVING? | |

{ |
Don’'t miss a : Il
single copy of‘ I
Radio-Elec- | i
tronics. lee= ATTACH :
us:

| LABEL |
Six weeks' no- : HERE :
tice | |

| |
Your old ad- | I
dress and zip | |
code : {

| I
Your new ad- | |
dress and zip | I
code N |
name (please print) -
address
city state zip code

Mail to: Radlo-Electronics
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INTERNATIONAL ELECTRONICS UNIL

IMITED |

if ilem is priced below $1.00 each,

10% OFF WITH $25 ORDER SUMMER CLEARANCE SALE cooo msuavausn
) ~
15% OFF WITH$100ORDER | \yp\ioRiES DIGITAL LINEAR SHIFT REGISTERS
THESE DI NTS APPLY TO TOTAL
g; onozflofsns(uls INCLUDED 1101 $.69 7400 §.09 376mDIP %49 2510 81255
1103 69 7416 .29 739 DIP -89 2511 1.49
L1 S sy 1702A 5.95 7427 24 1414 DIP 1.39 2522 1.95
: 2 b
7401 6 7453 7 4154 LN 2708 24.95 7437 .19 75453 mDIP 229 5016 .19
7402 A5 7454 7 7atss .97
7403 A5 7460 -3 74156 .97 5262 -99 7454 12 75491 DIP -39 DISCRETE LEDs
7404 16 74 B as7 % 748200  3.25 7493 .39 LED DISPLAYS
7405 19 Tes B 74158 179 MVIOB 6/$1.00
7408 20 7470 -: 710 123 7489 1.75 7495 .69 DLIOA $1.49 e : " I'OO
7407 »  nun - 74161 97 1
7408 » 773 3 46w 82823 2.5 74145 -89 NSN 74R .99 50 6/8
7409 9 e B 46 1 93410 1.39 9602 59 FND 359 56 MINI RED
7410 A6 7478 -9 7464 9 RL 209 12/$1.00
an 25 a6 M 746 99 74C154  2.49 MAN 5 .99 .
7413 43 7483 68 74166 1.2 SPE I
7414 £5 7485 .88 74170 200 c A I. -
7416 35 74 M 74173 149
7417 k13 7489 225 4174 D $ 39
740 e 74%0 4 s 9 SA lE .
7422 30 T¢ 75 74176 £, AMP
74 RTE i DUAL OP
B e m | e soez-seRiEs REDCC DISPLAY $.99 e
: g - LINEAR
7494 - 741, 4
R e 25s | MAG LENS FITS 14 PIN SOCKET o rou s Rep tuper 11 1055 71
74% 0 74% .79 74184 190 }5 DIGIT RED .H”CC RHD s 57 s 1.49 S Wi Perf Op Amp mDIP TO-5 »
7432 .23 74100 98 74185 2N 14 DIGIT RED .11” CC RHD * ea. 02 volt tollowes 1O-5 $3
W B e a ege 1024X1 STATIC RAM 16 PIN B Nex v Reg 105 0
X ’ 2 105 Pos v Reg
741 - 7419 .25
;3‘.’ :: m:z .: 7419; 95 {|SPECIAL DEVICES UART ;4; ?A?iv:MPir‘uO‘:'A:; ::ILP 'lgss _::
7442 59 ) 65 74193 85 I AF-tF Strip Delector DIP 293 $6 95 W9k 5V 14 regulator 10-3 138
e 4 AM Rudio Receiver Subsystem DIP .75 AY51013A .
7443 g3 7425 4 T 1 30 V follower Op Amp mDIP 1.0
7484 73 74126 .58 74195 .74 1310 FM Stereo Demodulator DIP 220 31 Hiperd v Comp mDIP 105 a5
7e45 7 o e 74916 125 4% Balanced Modulalor-Demodulator .99 319 Hi Speed Dual Comp DIP 13
7446 81 74141 1o4 74197 73 [1800  Stereo multipleser DIP 2 |[KEYBOARD 90 0w VIO an s s vOTID D
7447 79 74145 104 74198 173 IJ:NI: :s g-i" ':: ::: :'w; mg:: :;: 20 KEYS 1M Neq Reg 5.2 12103 8
7448 79 74150 .97 74199 169 N2 ain B typ) m . '
7450 1} 74151 .79 74200 5.45 Rs13 Character Generalor 641815 D1P-24 10.20 2 SLIDE Sw S 99 ;;: nn;-:)n l;mcv [[)’|I: : :(I)
Boss  Teansistor Array DIP-14 7 353 . 3 h &:4 (:mp’:‘:mv . e
LOWPOWER MOK  Pos b reg (SV, 6V, By 12v
7600 29 yast .9 7419 1 15V, 18V, 24v) TO-3 169
7802 29 retss 2% e 120 LED DISPI_AYS CALCULATOR 9 MAN 3 M 10T Pos V reg (SV. 6V, BV 12V
7603 3 a7 % 74e3 150 ON PC BOARD 15V, 18V, 24V) 10-220 1.49
M4 a7z 45 7w 10 | pegoa RED CA .27 LMD ,.‘_:9 DISPLAY w2 AF-IF Strip detecior DIP 193
e ™ a7y % e 235 | pi 707 RED CA 10" RHD 1.49 9 73 AM/EM/SSB Strip DIP L4z
740 2% 7uzs %6 a4 225 | pL sor RED CA 50" RHD 1,49 9: 176 Pos v Reg mDIP o8
A0 . ge7s 7S 7at1es 230 | FND 389 RED CC 375" RHD 80 80 2w Audio Amp DIP 130
7430 9 vates 109 oL 702 RED CC .30" LHD 1.39 1808 6w Avdio Amp mDIP 115
74142 .9 740846 65 NSN T4R RED €C .30”° RHD 1.49 IC SOCKETS o N 1 ow 175
oL 300 RED CC 50" RHO 1.49 Soider Vall - low proflie ’l:; lz ~2.':: g::l :::::: D 175
LOW POWER BCHOTTKY MANS GREEN CA 27 LHD 1.39 EaiR 26 pin -2 I 29%
741500 .36 741832 M 741895 209 | MANS YHLLOW CA 27" LHD  1.39 Al | $ .7 5o i S 531 High Sew rate Op Amp A
741507 .36 741540 45 7408107 .59 MANB2 YELLOW CA 3" LHD 1.89 1y ::" : pos ::" s 40 Power driver 1O-5 o
RED CA 6" LHD 219 . ) 550 Py v R (4114 -
741504 .3 741542 1.40 748164 220 ::;a‘a’o o gA :., U e Toicin z i 't:"( m[e)?P A
74500 .00 741874 59 7418193 20 = : oo DI ';'sss o o s
741510 .36 741590 1.30 Ta8187 20 WIRE WRAP - gold plate 0 e .
Phase Locked Loop DIP %]
4520 % 741593 130 DISCRHE I_ED’S 14 pin 9 : Ph::: l:k:d 12: b =
EACS 55 Phase Locked Loop DIP 105 1.18
HIGH SPERD 2 |wEs INFRARED CLEAR DOME .29 CLOCK“‘:HIP‘S 2 Tuhion G e DiPITON ied
M0 g5 TeMz 35 TaMer B 170" MMSII4 b digit mulliplered 1224 W S0 e | Aol oe Ll e
74MO1 25 76M30 25 74Me? - ®v108 CLEAR DO 7 pin L . '
74M04 25 T4He0 25 Tenze D aa g ‘23 | amsdie 3 digit 12-26 Hr, 50-60 Wz, alarm 709 Operational AMP 10; :. DIp ;«;
74H08 .25 T74H50 .25 7aH10t 58 MY30 CLEAR — AXIAL 09" 12 0 pin 495 710 Hi Speed Vvolt Comp DI o >
74M10 g5 TeMSZ 25 7402 S8 | uyso RED — AXIAL 09 12 [I537SAA  4-6 digit. 12 hour, 60 Hz snooze alarm 711 Dual Difterence Compar D e
7eM11 25 74MS3 25 74Mi103 .60 beightness conirol capability, alarm 723 v Reg DiP
7eM20 35 7AMSS 25 7amie 72 | MSL10O RED 19" 12 tone cutput — 24 pin 495 | 733 Dil video AMmPL 1O " -
7421 25 74Me0 25 7aM108 72 | praoe RED DIFF. SUBMINIATURE 127 .12 |CT7001 6 digit. 12-24 Mr, 50-60 Hz, alarm, 739 Dual Hi Pert Op Amp DI 2
timer and date circuits — 28 pin .95 730 Comp Op Amp mDIP 1O-5 n
RLT-T1-03 WHITE DIFF. SUBMINIATURE £} 749 1] Amp DIP or 10-5 n
NO FLANGE 24 13 Ta oo Op 12
CMOS L 4 748 freq Adj 74) mDIP 35
40004 26 4018A 139 40604 89 RLC-200 RED DIFF. CURRENT REC. 190" S H IFT R EG ISTE RS 1458 D:al Comp Op Amp mDIP 62
0014 25 400A 172 0884 “ CONST BRIGHTNESS 4.:-12.5v .25 EACH 1800  Stereo multiplerer DIP 2.48
40074 25 1A 11B 40644 44 RLC.201 RED DIFF. CURRENT REC 16 pin $3.75 3900  Quad Amplitier DIP 49
WA 135 w28 %4 wrre 2 CONST. BRIGHTNESS 4.5 jop .29 zssg: 11024 :" MUL: g:: AT 375 | 751 Core Mem Senve AmpLDI 71
wo7A 26 023a 25 so72a 35 | RL-es03 RED DIFF. FULL FLOOD 1%~ .18 | 2 1024 bit MUL . 7525 Core Mem Senve AMPL DIP %
wo0sa 152 w04A 8 wih 9 | cneew ol ot va | 2311 Tri-State Dual 50-100-200 . .95 | 238 Voltuxe conti. osc DI 425
40044 57 4025A 25 w75a .39 STATIC 14 pin . o 8864 9 DIG Led Cath Drve DIP 2.25
40104 .54 1A 59 407BA » CLEAR POINT 190" .15 | 2518 Hex 32-bit STATIC 16 pin 295 75150  Dual Line Dviver DIP 1.7%
WA 2% W28A 9B 40824 .35 2519 Hex 40-bit STATIC 16 pin 2:95 75451  Dual Perepheral Driver mDIP 35
WI2A 25 WA 44 is18a 156 MULTIPLE DISPLAYS 2527 Dual 256 bit STATIC 8 pin 295 | 75452 Dudl Peripheral Orives mOIP %
WI3A 45 S035A 127 asaA 156 2532 Quad 80 bit STATIC 16 pin 3.95 | 75453 (351) Dual Periph Driver mDIF .35
HUA 1.2 40A gy asesA 210 ta. | 5013 1024 bit accum. Dynamic 8 pin 1750 | 759! Qued Seq Drlver lor LID DIP .71
WISA 127 wa2A . 5013 1024 bit acc ynamici8ip 75492 Mex Drgit driver DIP 80
0164 @ 049 l';; LLLEE :?;‘;"':’:D“')'é“c‘( oo 5016 500/512 bit Dynamic 8 pin .59
b I | .
4017A 101 40504 59 DL 338 ) DIGIT RED 17" €C MM5389 Oivider mDIP $2.35
MAG. LENS FITS 14 PIN SOCKET 09 Crystal 3.58 MHZ color TV $1.50 CENTRAL PROCESSING UNIT
74000 19 T4CT8 104 7aCIe2 249 DL 33 B— SAME AS DUIIN (XCEPT
::fg: .2 :4(:67 134 74C163  Les —— ‘DAIJ"O:I‘;;S"" D 3% 0p10 1SOLATORS 8008 31 6.95
ikl i eeno LI TACH e T414  MAGLENS FIIS 14 PIN SOCKEY  1.20) M(DZ  Opto solatwr diode 0y 8080A $19.95
! 262 €17y 2 T RED .1 CC “ere Oplo noletor transnior 0
74C 10 35 74C 154 2aC198 226 WP 3082- 5 DICI ) RHD
ey e ’-;z e s SERIES MAG. LENS HITS 14 PIN SOCKET  1.39
. I )
74C42 161 74C160 248 BOCYT 9% FREECATALOG AVAILABLE ONREQUEST
24C73 14 740w 249 MM 5330 $6.95
ATOR CHIP: 4% DIGIT DVM LOGIC 3 Satistaction gusranteed. Shipmeni wil be mide postage prepaid within 3 days Irr;n
CALCULATO 3 i g be mude with personal check, charge card (include
igi ion flied decimal receipt ol order. Payment may made ] 3 g (
B ;zd::;'o‘vi‘:::::“- :"’ 9"‘" == 1.95 LH 0070 56 5 number und erp. dste|. or money order. Phone Orders — BofA and M/Ccard or C.O.D
C15065 12 digit, 4 function plus memaory. tixed BCD BUFFERED REF .9 - 7
decimal — 29 pin . 249 F 33000 Add $1.00 to cover shipping and handiing if order is less than $10.00.
MMS7725 8 digil. 4 function, Hoaling decimal L 1 s 1 2 95 Calitornia residents add sales tar. Include shipping expense tor orders shipped out of
:ud'l)i" 44 ion, 9V battery L8| BUALISLOBELAYD LOCK. U.S. and Canasds appror. 10 of order.
MM5736 git. 4 function, - ANALOG BUILDING B
operation — 18 pin 295 INTERNATIONAL ELECTRONICS UNLIMITED
MMS738 8 digt, § function plus memory and MM 5616 $1.25 VILLAGE SQUARE, P.O. BOX 449
G O S QUAD BI-LATERAL SWITCH
operation — 24 pin 2% — CARMEL VALLEY, CA 93924 USA
MMS5739 9 digit. 4 function, 9V battery Date sheets on request. Add 30¢ each PHONE (408) 659-3171
operation — 22 pin 295 —en
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RADIO-ELECTRONICS
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Try this exciting
new hobby! suid

your own electronic concert
organ. Its easy. No technical
knowledge required. Just
follow the clearly pictured
instructions of the famous
Wersi do-it-yourself system.
Choose from seven different
models. Send $2.00

(refundable) with coupon for
colortul 104 page catalog.

| Wersi Electronics, Inc
| Dept. 24, Box 5318

1720 Hempstead Road
I Lancaster, PA 17601

|
|
l
|
Enclosed is $2.00 for my copy of your 104 page catalog. :
|
|

Address
City State Zip |

L e e e L Y S —— |
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|
|
|
| Name
l
l

CB SPECIALS-R.F.DRIVERS-R.F. POWER UUTPUTS- ETS

25C1449-1 % .60

25C481 1.85 250767 15.75 2SC866  5.85
25C482 1.75 25€773 .85 2SC1013 1.50 2SC1475
2SC495 1.10 2sC774 1.75 2SC1014 1.50 2SC1678
250502 3.75 2SC775 2.75 2SC1017 1.50 2SC1679
25C517 4.75 25C776 3.00 2SC1018 1.50 2SC1728
25C614 3.80 2SC777 4.75 25C1173 1.25
25C615 3.90 2SC778 3.25 2S5C1226A 1.25
25C616 4.15 25C797 2.50 2 g
25C617 4.25 25C798 3.10 25C1239 3.50 25C1957
25C699 4.75 25C781 3.00 25C1243 1.50
25C710 .70 2SC789 1.00 25C1306 4.75
25C711 .70 2SC796 3.15 2SC1306-1 4.90
28C735 .70 2SC799 4.25 2SC1307 5.75 MRF8004
756 3.00 2SC802 3.75 2S5C1307-1 6.00 4004
2SC765 9.50 2SC803 4.00 2S5C1377 5.50 4005
25C766 10.15 2SC839 .85 25C1449 1.30 40080

25A52 .60 2SB187 .60 25C458 .70 2sC815
2SA316 .75 2SB235 1.75 2SC460 .70 2S5C828
25A473 .75 2SB303 .65 2SC478 .80 2SCB29
25A483 1.95 2SB324 1.00 2SC491 2.50 25C830
.80 2SB337 2.10 2SC497 1.60 2SC839

25A490 .70 2SB367 1.60 2SC515 .80 2SC945
25A505 .70 2SB370 .65 2SC535 .75 2SC1010
25A564 .50 25B405 .85 25C536 .65 2SC1012
25A628 .65 2SB407 1.65 2SC537 .70 2SC1051
25A643 .85 2SB415 .85 25C563 2.50 2SC1061
2SA647 2.75 25B461 1.25 25C605 1.00 2SC1079
2SA673 .85 25B463 1.65 2SC620 .80 2SC1096
2SA679 3.75 2SB471 1.75 25C627 1.75 2SC1098
25A682 .85 2SB474 1.50 25C642, 3.50 2SC1115
A699 1.30 25B476 1.25 25C643 3.75 2SC1166

25A699A 1.75 2SB481 2.10 25C644 .70 2SC1170 4.00
25B492 1.25 2SC681 2.50 2&117284%3

2SA705 .55
2SA815 .85 2SB495 .95 2SC684 2.10 2SC1209
2SA816 .85 2SB507 .90 2S5C687 2.50 2SC1213

2SB511 .70 25C696 2.35 25C1226

25854 .70 25C206 1.00 2SC713 .70 2SC1293
2SB56 .J0 25C240 1.10 2SC732 .70
25B77 .70 25C261 .65 2SC733 .70 2SC1347
2SB128 2,25 2SC291 .65 2SC739 .70 2SC1383

Introducing Equinox |00
computer kit

“FHE FRONTRUNNER.

Equinox 100: the 8080 CPU/S-100 Bus
computer kit that's years in front of Altair*

and IMSAI in design, function, and fron
panel programming capability.

At $699, it's clearly The Frontrunner,
Write for free specs to PARASITIC
ENGINEERING PO. Box 6314, Albany

California 94706
*Altair is a trademark of MITS. Inc

NAME brand digital/analog test equipment
Discount prices. Free catalog. SALEN ELEC-
TRONICS P.O. Box 82, Skokle IL 60076

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, Ultrasomc CB, Auto and
Mech. Devices, Hundreds More—AIl New Plus
INFO UNLTD PARTS SERVICE, Catalog $1. Informa-
tion Unlimited, Box 626, Lord leffery Court, Am.
| herst, N.H, 03031.

5.50 2SC608 4,85

5.50  sK3048 3.25
70 SK3054 1.25  2N334

2SF8 3.00
HEP-S 3001 3.25
250235 .00

3.00 35K40 2.75
3.00 35K45 2.75
1.25 3SK49 2.75

JAPANESE TRANSISTORS

78 25C1756 1.25
160 25030 95

25C1243 1.50
25C1308 4.75

.80
.75 25D437 5.50

RECONDITIONED test equipment. $0.50 for
catalog. WALTER'S TEST EQUIPMENT, 2697
Nnckel San Pablo CA 94806

40081 1.50
50 40082 3.00

4.75 SK3046 2.15 2N967 .50
215 sK30473.75  2N173 175 2N1136 1.35
215 $120953.50 2N178 .90 2N1142 2.25

2N327A {%5 2N1302 1.25

0
50 2N336 .90 2N1377 75
25K19 1.75
23K30 100 2N33BA 1.05 2N1420 20
25K33 1.20

25C1569 1.25

Govt. SURPLUS
ELECTRONIC

EQUIPMENT
CATALOG

New ITEMS...New BARGAINS!
FR EE UPON REQUEST!

If you haven't received our new
Catalog, write for free copy today. Address: Dept. RE

FAIR RADIO SALES
1016 E. EUREKA - Box 1105 « LIMA, OHIO - 45802

FREE catalog. Solar cells, NiCad's, kits, calcuia-
tors, digital watch modules uitrasonics, strobes,
LED's, transistors, IC's, unique components.
CHANEY’ S Box 27038, Denver, CO 80227

EC-101 CURVE TRACER
TILL BY FAR THE LOWEST COST FULL FUNCTION
[CURYE TRACER ON THE MARKET, ATTACHES TO
TOUR SCOPE IN SECONDS. USED 8Y EDUCATORS,
. PROFESSIONALS AND HOBBYISTS ALL OVER THE

WORLD. 30 DAY MONEYBACK GUARANTEE.

SAVE on television tuner repairs, tuner parts,
modules and test equipment. $1.50 refundable
catalog. OZ'S TUNER SERVICE, Box 2464, La
Puente, CA 91746

QUADRUPLER detector, shielded, insulated,
unbreakable leads, with BNC connector, August
special $6.95. Cables, jigs, detectors, for all
brands described in free brochure. Write Irving
Tjomsland, dba TEST ANALYST, Box 6121,
Huntington Beach CA 92646

EM SPECIALS

1N270 .10 2N960 .55 2N2219A .30 2N2913 .75 2N3740 1.00 2N4401 .20
1IN914 .10 2N962 40 2N2221 25
2N2221A .30 2N2916A 365 2N3772 1.90 2N4403 .20
2N2222 .25 2N3019
2N2222A .30 2N3053 .30 2N3819 32 2N4410 .25
2N2270 .40 2N3054 .70 2N3823 70 2N4416 .75
2N1305 .75 2N2322 1.00 2N3055 .75 g ’

b 2N2323 1.00 2N3227 1.00 2N3866 .85 2N4442 .90

2N2914 1.20 2N3771 1.75 2N4402 .20

2N3773 3.00 2N4409 .20

2N3247 340 2N3903 .20 2N4443 1.20

2N398B 90 2N1483 .95 2N2325 2.00 2N3250 .50 2N3904 .20 2N4852 55

2N3905 .20 2N5061 .30

2N2327 3.80 2N3393 20 2N3%06 .25 2N5064 .50
.80 2N2328 420 2N3394 .17 2N3925 3.75 2N5130 .20
2NSOL1A  3.00 2N1549 1.25 2N2329 4.75 2N3414 .17 2N3954 3.50 2N5133 .15

2N3415 .18 2N3954A 3.75 2N5138 .15

2N1552 325 2N2369 25 2N3416 .19 2N3955 2.45 2N5198 3.75
2N1554 125 2N2484 .32 2N3417 .20 2N3957 1.25 2N5294
. 2N2712 18 2N3442 1.85 2N3958 1.20 2N5296 .50

in
o

60 2NS306 .20

-85 2SD45 2,00  2N718A .30 2N2060 1.85 2N2905A .30 2N3643 .15 2N4142 .20 2NS457 .35
.65 25065 JJ5  2N720A 50 2N2102 40 2N2906 .25 2N3645 .15 2N4143 20 2N5458 .30
.80 25D68 .90 2N918 35 2N2218 25 2N2906A .30 2N3646 .14 2N4220A .45 C103y .25
.80 2sD72  1.00 2N930 .25 2N2218A .30 2N2907 .25 2N3730 150 2N4234 95 1034 .40
2.50 25DBB 150  2N956 .30 2N2219 .25 2N2907A .30 2N3731 2.75 2N4400 .20 C108b1 .50
1.65 2SD151 2.25 c106di 75
3.75 2SD170 2.00
1.20 2SD180 2.75 SILICON UNIJUNCTIONS INTEGRATED CIRC. | RECTIFIERS
115 25p201 1.95 |
2,75 2sD218 4.75 10 100
70 2SD300 2.50 2N2646 .50  2N4871 .50 | UA703C -40 =
SD313 1.10 2N2647 .60  2N4891 .50 | 709C OP. AMP. 25 | IN40O01 60  5.00
2SD315 75  2N6027 .55 2N4892 50 | 741C OP. AMP. .25 IN4002 .70 6.00
25D318 .95 2N6028 .70  2N4893 .50 | 7400 15 | IN4003 .80 7.00
.75 2SD341 .95 D5E37 .25  2N4894 50 | TA7061P 3.50 | IN4004 .90  8.00
125 250350 325 2N2160 .65 Mu10 40 | TA7205P 8.00 | IN4DOS 100  9.00
25D352 .80 2N4870 .50 UPC1001h2 6.00 | IN4006  1.10 10.00
.85 250380 5.70 | Ne555 125 | IN4007 120 11.00
250389 .90
250-3%0 .75

2SB135 .95 25C320 2.00 2SC715 1.75 2SC1409 1.25

2SB152 4.50 25C352 .75 25C762 1.90
25B173 .55 2SC353 .75 2SC783 1.00 2SC1447
28B175 .55 25C371 .70 25C784 .70 2SC1448
2SB178 1.00 25C372 .70 25C785 1.00 25C1507
25B186 .60 2SC394 .70 2SC793 2.50 2SC1509

1.25 MPS-U31 4.00
1.25 MmPS8000 1.25

New-Tone Electronics
P.O. Box 1738 A
Bloomfield, N.J. 07003
Phone: (201) 748-6171

POWER-TRANSISTORS HIGH-VOLT. TV. TYPE ALL PARTS GUARANTEED ;gg-g];g
BU204 1300V 3.90 BU207 1300V 5.40 2SC1172B 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.
BU206 1700v  5.90 2SC1170 1100V 4.00 2S5C1325 1100V 4.95
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POLY PAK'S IS THE “BARREL KIT KING' OF THE WORLD!

- Barre O// W"Sf:z
/BUf Lé///
Blast-

EXCLUSIVE AT
POLY PAKS

yourself and save! |

Kits include 100% material, too! T/

Each kit carries a money-back guarantee! A ree
1Ce

fF

BARREL KIT 239 BARREL WIT 7230, BARREL KIT #225 BARREL KIT , 7/BARREL KIT 720 ARREL KiT 72037 yuN 7210 A/
SHIELDED CABLE HALF INCH SOUND ‘rmcc:usj_ ( |c socufs MINI BLOCK CALCULATOR [TTP cu;wm' PANEL 7
= READOUMS: {CAPACITORS KEYBOARDS bl r ",
50-ft. $1.98 | READOU 3for <% 4‘(501r$198 seveonnos LOPHH 3 for a7
: $1.98 $1 98 o or $1. $1.9 =Ty A
15 for $1.9 $4.90 & °"— nobby Unbellevablel Worth $50.|It's truet 20-key, 4 func- [4” x 17 panels that glo
For mikes, stereos; 1-cond. | From factory to you' In. | ‘'liand clap’ seniitlteserys+|Mfr unloadsl Four 1 -D‘“ High precision submini|tion keyboards at ridicu- |blue-zreen with 110VAC,
plus shield, 22 ga, vinyl | cludes Fairchild FND-500 | tnl mike amplifier, trigRers|foyr 18.pin.  Soider tail.| cups for all applicetiogs.|jous give-away. Wt. 12 ozs. |Use for nite lites. indics-|
Jacket, Wt. 1 lb. BRIS?? & 507T's <.§,CR‘ Cat. No. ERJG;IS Mp-profile.No. 8RI621 Wt, 3 ozs. Cat. BR1828 |Cat No. BR3824 tors. etc,Cat. No. BR1530
SRS St LSl il L o prozemete:Cal Mo,
BARREL KIY £201 ARREL KIT §20 RIT 198 BARREL KIT {184 BARREL KIT ;182 BARREL KIT ;163
135%0913" Kl‘rs.‘i J sV/INDdls:AToRS i Ry 7 ggossa’/s a Y-WATT METAL FILM JUMBO RED LEDS MINI TRIM POTS
2202 jy. " w/icads -
PLUGS, SOCKETS 15 for $1.98 | [ModuLes Tncloder Vemmtora capa. 150 for }3 ‘“'Ol'lsjll--98t 30 for 13
v . di- % material, user can- 2
Dintributor _unloadal d"" Text lamp  manutactorer | 3_TOF e e work.| $1.98 ellation  from  factory $1.98 ' 9
‘lugd;v:n.\f‘:l.l ﬂgk.ﬁw.‘; II: dur;w- Ll:lk\'en(oryl “h rth $1.98w12h calcuiator | Preformed, dumped into oo & o . dumps, 3V ’lo mils, For |Asst. values 100 to & %
> . . Wi | 69¢ ea. grain-o-wheat. ba, les. 100 % 0 meta m resis-| 100's of projects, red lens. |W b Single turn.
Cot No.  BRIS2T7 Cay. No. | BR1526 hobby | ok S Ek g;"""' apoxy | c.'."’;.',"” L e tors. Long leads. 8R3413| Cat. No.|8R3389 =" YA W. Wi, 6 or BR334%
BARREL KIT £160 BARREL KIT 7159 BARREL NIT 2154 BARREL KIT “145% BARREL KIT 144 BARREL KIT 7138 BARREL KIT 2135
V. REGULATORS '“°°U‘-““ SWITCHES 5‘-6’5"‘ g St T ‘RCA PHONO PLUGS PANEL SWITCHES MICRO MINI LAMPS
188 Az }7 7111 $1.98 g"’f’" 15 for i |20, %o 8198 & 39§30 P |20 for
Sobdy or 1,000,000 RCA phono plugs . o4 =
n? aR3330 Q——*){{'bb’ 7””7 We gathered an assortmen: | @9 Qg 13 3,000 ROA Bhote RISl S you hear of OAK:4n. | PL1-98
M308KC TO-3 V.R.'s bas- 2 PIREE e!‘; 4" el -I:h chip, .Ilhrm kc len athasnd ;“I’:l‘:’“‘a}' |'“" know wut they are o 2t Ihu eqpt maker barrelled lmn :th(fm I-h; \‘1/. 3
reled. Bot by the pound, - SPAL. sle. BrEndldar, baepers, who, knowd, Ji oSy S0t be nn:zsa‘ looq material. BR3 s typen of mu..-- elec a) with wire lendn I
_L“'“-CI! No. BR 1130 ixed. Cad. Mo, B8R 3303 rie, shides, etc R3268 |F> VNC, 40 mila, BR3289
BARREL KIT 7128 BARREL KIT “126 BARREL KIT #11 BARREL KIT f112 BARREL KIT noo
MINI DIP ICS BARREL KIT 7127 UPRIGHT ELECTROS | MOLEX 3 |cuo MINI LEDS TERMINAL STRIPS BARREL KIT f104
for $1.98 AXIAL ELECTROS | o 1oo%>°°°°¢ 40 for 1 1 SLIDE VOLUME
100for $1.98/77" 40 tor 40 for - 1580 Tor = _’=h 00 for $1.98 &| conTroLs
arge migr dumpe 00°s o1 H Hobby| Wide asat. of terminal strip |
1bn into burrels. Includes| @, 98 $1.98 $1.98 gy AL the Tiny leds, axial, up.| connectors, from 1 coniac: | 20 fOF
7413, LM-380-8, 703, 667, ast, capacities and| 1! to 300mf in . . right of Monsanto, Litronix,| up. Strip  manufacturers sl 98
655, 568—but who knows? W""” Cat. No. BR1227 w voltages. 100 Calculator maker dump!? we variety of colors. Yield| barrel dump is your gain -
We 1 Ib. B8R 3248 nobby good snnzl | Rut a lion of ‘em 60% or better, BR1138[ Wt 1 1b.Cat.No BR3136 | Cat.No. BRIOST
BARREL KIT #101 BARREL KIT f939 BARREL KIT =NM |BARREL KIT -8 8 BARREL KIT °8 |BARREL KIT 7368
RESISTOR SPECIAL PMOTO ELECTRIC Q0| HALF WATTERS BARREL 291 {LITRONICS LED NATIONAL IC BO"ANIAuost LEDS
200 for o -og- 196 for $1.08 | | 200 for $1.98 1300 1 " $1.98 |capouts o ae 4 rgr
G3347(10 for $1. [ sii o bnts s esicar or $1. 1ofors198 1.98 |
51‘98 Asst. GE types, CDS types, ol b,u o";n," 100« | Axial, red case, variety of 13/ : K $1.98
Includes: Y4, Y, Yz, 1. 2-| Mixed by fuctory. Big job| color-coded resistors in|Physical asizes & values. |ple 1t -k |Wow! A Litronics dump of
‘M-llerl. earbon. oz lfor us 10 separate. 100 barrel, But value is there. | Cat.No. BR 3018 fro & cale. ¢ b t ail_kinds of mixed dlecrete
100 % good. 8R3054 good. Cat.No. BRAOS2 4 or. BR3046 Untestea {have fun!No. B8R 2861 Cat.No. BR :ssovm. ted. |LEDS, 8R2089
ARREL KIT 83 ARREL KIT 781 BARREL KIT 276 BARREL KIT 573 IBARREL KIT 271 BARREL KIT - 'annnu KIT f65 ﬁ
S for $1.9 SZU(;!(h;I'N‘I):ESISTORS 1 WATE ZENERS | TRANSISTOR capacitor speciaLffi 2 waTTeERs KN | MIXED READOUTSY
CrnanT " _4™|100 for $1.98 3| ELecTros 100 pes. 100 for 10 for $1.98
voLT mEG $1.98 Fuctory same as 400.mw"s. | 100% |F g et
tory relected “Chem  tor|PC. up:mm lypl coior cod. | Never-to-sec-again offer. 6. so 'Ol' $1'98 $1-98 51'98 &ood, nﬁﬁfﬁ«'f. :: V;\'l‘! 1's, MAN
|.nuh of leads. Muy include |¢d, watt, Asst values.|8. 10. 12, TBY. under |We don't wish to separate |micus, moldeds, plastics.| Suppiiers throw ‘em in the | 7'a. MAN-3's, 11 barrels &
8.8,12,16, 18 24 valts [Came 10 us in a barrel glays. Double plug. wide aast voltages & values booramics, discs, etc. Nifty| barrel. It's a li'l gold mine. [ no time to separate. Hobb:
Power tab _Cat. 8R 2635 |Cat.No 8R 2748 100 % good JCat.No.|8R 2741 Untested up to 300 mf. Cat.’8R2747 1100 % z00d Cat.No BR2738| All marked. Cat.No. BR 2735| Cat.No, B8R 2733 Untested.
ARREL KIT ;81 BARREL KIT £58 . BARREL KIT £56 BARREL KIT ;34 BARREL KIT ;40 BARREL KIT 739 BARREL KIT 736
»OLYSTYRENE CAPS SLIDE SWITCHES | 'POWERS! POWERS! S 8 DIGIT READOUTS _ | PNP HIGH-POWER 2N3055 HOBBY GERMANIUM DIODES
100 for .30 for $1. 98"“' 100 for 10 for ;. (i) TRANSIsTORS TRANSISTORS | sttt
"— e
ns{e}c'?s ade. As & gam-| mamentariva: efe.” Trsmen: $1. 9.8 CatBR127 28 B?x!'nnso?: lifetime! All for s fer | 200 for $1.98
nest caps made. s 8 -l G ahob pak for 1007 of | Larke distributor " cleancd) S35 0§ pirer = the $1.98 iovey $1.98 Cat.No BR2614
from factory, mixed values:] awlitching projects. Do o larTels of PO T[ blisdor digit™ types. Multi- Popular germanium TO.3| Fallouts  of the iamous | remourimsie Cioop
all good. Cat.Np. BR2729 |CatNo 8R 2726100 % iood e plexed. Cat. No. BR2722]¢%5¢ 8R2618100% wood | 2Ni05%.  gR2617100% | '*™ “ever &F we o
sk BARREL KIT 233 _ | BARREL KIT £31 ! ARREL KIT 30
CB HAM NOISE CANCELLING| |neonLamps 4~ | mMETALLIC m DREFORMED -
~ RESISTORS RESISTORS
COMMUNICATIONS 30 for
$1.98 100% coot. | 200 fOr $1.98 1200 for $1.98
Fimols NE-2's. All prime. e ety Y g ominE: e got barear of by und
M8 eumevensaut e virany | o faoiey ms TR | el pale 13 1o T T L Sl
I 3 ;ll gL 9:;;2‘;"""~ vantage CatNMo BR2613| Sarica Cat Mo “amzece No. 8R2608100% Roo
ynamic car s - 5 !
The answer to the biggext g::::;n:gb':l;cs KIT £26IPLASTIC BARREL KIT 125
| mobile communication prob TRANSI | METAL CAN
| i VANSISTORS | TRANSISTORS
Specitications Len, ‘“{\‘,"":"C “.:':: 150 for ﬁ 100 for
Ranges—DC Voltage: 0 to 15, Cr i ik SOID. Ot ¥ L $1.98 Hobby |100 for $1.98
150, and 1000 V; AC Voltage: 0 mikes. A must for 2 meter | | Hi-FI mir's shelf inventory . Ustested. tneludes T0-5. TO 1. TO
10 15, 150, and 1000 V: Direct hams, Doesn't “‘trip’’ re- bull h; dlumpe: lcm lg.(.: bar- 'l‘)-p-l'ro-w ('ro-lls). nl; n-:oned 2N aum
150 mA; Resist- L i dance. tels. Preformed, for use,| manufacturers, variety * of | bers, unmlr ed
E:é;e'a xoﬂéo(measuves 100 f2 to Dre:ql:r:" '}:.plm'.':'." 5 (:‘IL Mixed values tog! S8R 360%| 2N 2. Cat.No8R 2604 | Cat. No BR 2603 Untested.
100 k 0): Sensitivity—AC/DC: O e BARREL KIT :20 BARREL KIT : l
foot led cord, case 4 | 219
s 1000 ohms-per-volt. o Cuts out noise of e of hiampi.ce biack | | LONG LEAD BISCS | DIPPED MYLAR SO et SToH
Baitery, for ohms tunction (nol | plastic. With wiring instrue- 100 '
supplléd)—one 1.5 V peniite | machinery, highway  lian“1or " 100's 'of "CE's or @ 60 for $1.98 200 for_ o
(RCA VSO034A or equwv.). tor clear transmisslon. Spt. wi. 2 Ibs, 8R3902 51-98 inest  éupacltors  made. $1.98
Slze‘ and ) i & — — i pm:~ +| shiny finia Imusnrbr.clu- Marked w
39 n. (9 cm, in. cm) n} ng  leads ty dumping ‘em in barrel: - ] Ve
1% in (3.4 cm). Weight: § oz g Cotivalom 3906108 % noor | CorNerst 897100 % good | 73+ 2 *atls.NosRZN 28
; l L % .89
1000 ohms per V. (142). Cat. No. BR3921
BARREL KIT 711 o BARREL KIT 710 ARG EL KT 7
.C. Penney's TRANSISTORS 75 for
IF TRANSFORMERS
A $1.98 75 for $1.98
$1.98 s Untested Hobley Amazing. Includes 48hkes,
NPN, plastic T0220 type.| 2x 10 pin devices, [oue .,:} enna, who knowa?
gt g | itk i ks | iR ad o
BARREL KIT:7 BARREL KIT #3 ]nnnau "IT 4
- | SCRS, TRIACS 4000’ RECTIFIERS
= QUADRACS = 1$00 for —eam-
= 40 for I 1.98 Unlellod
o~ | 100% good IN100Q “werses
» t 51-98 Raw facto clude 100, 2on
TAPE [ pip sty Ol ookl All the 10 aip types, | 100, 600, A00 and’ 1000
r TRANSPORT amall oper. Cat.No.BR 2421| Cat.No.1BR 2419 Unteated volters, BR2417
BARREL WIT 2 BARREL KIT 22 BARREL KIT 71
e Shielded preamp 1N4148 /018 LINEAR OP AMPS, SN74Q0 DIP IC'S.
® 115VAC fan cooled motor - . ice. 1| T100 for £1 6¢ o1#s/75 for 75 for $1.98
. Slldes easily into moaular cabiwet | ® Worth many times our asking price. | 100 for $1. l8 Ve $1.98 Rl e |
oot purehase from o tamous USA maker of ausliis | @ Great for Light Shows, Strobes, || diien “at ' Shene” aricast | oz tnglade, 10000 s g ia: [Bhgicions. "Hip Roper countc
1 . erie - {registers, s, |
:‘h‘-r:m:l’l"::;).!n'nol'v: hfm:;’l‘:;ry:n i;-lr:le"ur‘lr!'(mn:"l’m:?.dulz Light Displays, Slide Pro'jector l Cat.No. 8R2418 Untested. | cludes B8R 2416 hodby |ern. |BR 2413 Untent] Hobby
e o e e enlar et unit of deeixn vour | o Wide angle focusing lens! — S
own high quality stereo tape system. Just Insert 00 | S, maker. Originally designed as a slide projector. | Terms: Add postage Rated: net 30 [SALE |
8-track carwridge and deck tuins on oM move | Some may he modified for pro ing & Bur o lite: High Phone : Wakefield, Mass. (617) 245-3829 =) Send far FREE
Enjoy up ta B0 s off  automatieally] Built-in | quulity 3 lena condensing system. Requires standard Retail: 16-18 Del Carmine St.. Wakefield.
e itortion “preamp, and “wow' free AC motor. 100 watt projection bulb. 35mm slidea can be inserted SUMMER CATALOG
< program indicator lights, automatic and manual track | and removed manuuly. Heavy duty Dukelite case. grey P O LY P A K S
one nis! sigT"  your O v L3
Sl endy o o el gatg Suteral, vt | YT, (U i e wad ke o wisohe —
x
cubles for powes suppl. With Insiructlons. Wi 4 b i, L S el Cat. o, etlon (Stes: P.0.BOX 942R LYNNFIELD, MA. 01940 | 5y pHONED

©Poly Paks Inc® wakefield, Mass.,, U.S.A. 1977 MINIMUM ORDER — $6.00
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RADIQ-ELECTRONICS

(7<)
H

PICTURE TUBE MACHINE
We buy and sell NEW and USED CRT
rebutlding machinery. COMPLETE
TRAINING. Buy with CONFIDENCE from
the ORIGINAL MFGR.
For complete details send name. address,
np to
LAKESIDE INDUSTRIES
3520 w. Fullerton Ave.
Chicago, 1Il. 60647
Phone: 312-342-3399

CANADIAN electronics surplus catalog mailed
anywhere In the world. Jam packed with
exciting items and unusual and hard to find
parts for hobbyist, industry and schools. Thou-
sands of super surplus bargains in parts, semis,
kits, test gear, tubes, accessories, CB, tele-
phones, calculators, etc. Over 100 top name
stereo brands discounted. Amazing values for
everyone. We are big buyers of factory clear-
outs, distress merchandise and government
su.(:)rpjlus‘ Rush $1. ETCO-RE, 521 5th Ave,, NYC
10017

POWERFUL, adjustable, regulated, three output
power supply and 900 easily removable parts in
complete Cartrivision television recorder elec-
tronic assembly with documentation. Pertect for
microprocessor, IC, transistor, television, CB
radio applications. $21.45. Free brochure.
MADISON ELECTRONICS, INCCRPORATED,
369, D101, Madison, AL 35758. Satistaction
guaranteed.

SLEEP undisturbed! Mask unwanted sound with

soothing "pink noise’’ generator. $57.50. GOLD-

SN ENTERPRISES, Box 1282-RE, Glendale, AZ
5311

HARDCOPY. Attachment converts Smith-Co-
rona typewriters, others, Into microcomputer
printer. Free brochure. STOUT MICROCOM-
PUTER, Box 1573, Fremont, CA 94538

FREE catalog of goodies—clock kits, power
supplies, DVM kits, LED’s, semis, all at lowest
prices. DIAMONDBACK, PO Box 194R, Spring
Valley, IL 61362

COMPUTER 0
WAREHOUSE ALV Station
STORE 617-261-2700

* ONE AY SHIPMENT »
GREEN PHOSPHOR
VIDEO MONITOR

$150 + 525 Shipptng & Handling
Standard Raster Scam, 24 1ines x 80 char.

16 Mz bangwidth,

THOUSANDS OF KITS AND PERIPHERALS

other components at factory prices
INTEGRATED CIRCUITS

74001

$TETEEIEINTY

LR22

£

INTERFACE

FH

A 10 D CONVIRTER

cLocas
I

Digital Thermometer $65.00
General purpose or medical 32 -230°F
Disposable probe cover - .2 accuracy
Completely assembled 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
fuli instructions. Same clock kit with .80~
displays. $22.75

Digital Temperature MeterKit
Indoor and outdoor. Automatically
switches back and forth. Beautitul. 50~
LED readouts. Nothing fike it available
Needs no additional parts for complete
tull operation. Will measure —100° to
+200°F, air or liquid. Very accurate
Complete instructions. $39.95

Variable Power Supply Kit

0-12VDC @'2A, less than . 1% line, load
regulation. Remote sense capability. Con-
stant voltage/circuit limit can be modified
for other V/l ranges. Complete with board
and transformers. $24.00

1977 IC Update Master
Manual Complete integrated circuit case
data selector trom all manufacturers
1,234 page master reference guide to
the latest IC's including microprocessors
and consumer circuits. 17,000 cross
references for easier sourcing of hard to
get parts. Special pricing: $24.95, with
free update service thru 1977. Domestic
postage $2.00. Foreign $6.00

Shipping charges will be added.

Same day shipment. First line parts only. Factory
tested. Guaranteed money back. Quality IC’s and

SOCRETS
i h (e/Fili
PRoTue AN TP

18 20 Jun L, odh
Cuiptne LED Mousting Cipa 83 Moo Gsplay
9000ty rud, Smbr Qrean yehow Ceer) DISPLAY LTDS
CAYSTALS MANT
Y Lis BN‘: M::
2 MK 97152 M1 MANT2
MICROPROCESSOR 3 278 iy 1

03 MEMORY RAM

2.5 MHz Frequency Counter Kit
As low as 10 Hz .6-.50" digits with PC
board and full instructions

Function Module Card Kit

Converts any frequency counter into 3%
digit DVM, digital thermometer, pulse
& square generator from 10 Hz to 100 kHz
Complete kit minus power supply. $25.00

Voit/ohm Probe
Batt. oper. AC/OC t
and 2 neg. volt. plus continuity. Stainiess
steel, pocket size. comp. assem $34.95

125 V. 2 pos. voit

30 MHz Frequency Counter Kit
Crystal time base. Covers audio. amateur
and CB band. 6.5 dwgts, p with
PC board and full instructions. $55.00
Fully wired and tested

Stopwatch Kit $26.95
Full stx digit battery operated. 2-5 volts
3.2768 MHz crystal accuracy. Times to
59 minutes, 59 seconds, 99 1/100 sec
Times standard. split and Taylor. 7205
chip, all components minus case. Full
instructions. White or black plexiglass

Cosmac ‘ELF’ Kit ACA CMOS Ex-
pandable Microcomputer. New PC board
with monitor on PROM included. No hard
wiring required. All on board including
power supply. Complete kit of parts with
assembly users manual.
Board only $14,95. Specialcase $15.00

TERMS: $5.00 min. order U.S. Funds. Calif residents add 6% tax.
BankAmericard and Master Charge accepted.

P.0. Box 4430E Santa Clara, CA 95054
(408) 988-1640

ycy

ELECTRONICS

SPECIAL PRODUCTS.
MMS865 Stopwatcn Times
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50804 Microcomputer Rl

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

$40.00

Clock Calendar Kit $29.95
CT7015 direct drive chip displays date
and time on .6 LEDS with AM-PM indi-
cator. Alarm/doze feature Includes buz-
zer. Complete with all parts, power supply
and instructions, less case

Hohblesl Electronics Course

g ) course n practical electronics,
no theory. Lab experiment format. 12 les-
sons. can be purchased one at a time
$10.00 per lesson

$75.00

60 Hz Crystal Time Base
Kit S4.75 Convents digital clocks
!rom AC line trequency to crystal time

0 accuracy. Kit | ;
PC board MM5369. crystal, resistors.
capacitors and trimmer.

§5.00

Auto Clock Kit §15.95
DC clock with 4-.50" displays. Uses Na-
tional MA1012 module with alarm option
Crystal time base PC boards and full in-
structions. Add $3.95 for a beautiful
dark gray case ready to instail. This is
the best value available anywhere!

$109.00

FREE: Send for your copy of our 1977
QUEST CATALOG. Include 13¢ stamp.

CIRCLE 38 ON FREE INFORMATION CARD

SPECIAL DISCOUNTS/ |SEND $1 FOR OUR
1f you tuy used equipment periprerais | CATALOG

at the same time you buy our kit(s) Describes complete 1ine
20% off kit Price 1 over $900 :zo‘:‘: :DU“:"“- A1
ut Hol crocompu-
10% of f kit Price 1f over $250 [ 'ers®, Largest S
5% of f kit Price if over $95

tion of Computer Books,
Microprocessor Compari-
(5200 Maximum Discount) R i

son Chart and MUCH MORE

FERRIC chioride etching liquid. Pints, quarts,
gallons. Send sase. BOB'S ELECTRONICS, Box
393-R, Bay City, Ml 48707

MANUALS for Govt. surplus radios, test sets,
scopes. List 50¢ (coin). BOOKS, 7218 Roanne
Drive, Washington, D.C. 20021

MAKE professional-quality PC boards with silk-
screen techniques. Complete step by step infor-
mation, $4.95 Postpaid. TERRATRONIC RE-
SEARCH, Box 513A, Quincy, IL 62301

PRINTED circuit supplies.
always works. Send stamp. CIRCOLEX, Box
198, Marcy, NY 13403

A process that

How to:

We're the Consumer
Information Center of
the government. And
our free catalog lists
over 200 brochures,
booklets, and publica-
tions that tell you how
to manage your money
better, grow vegetables
in containers, buy a
used car. How to do a
lot of different things.

Free catalog.

How to get the catalog

that lists them all?
Just write Consumer

Information Center,

Pueblo, Colorado
81009.
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DIGI-KEY CORPORATION

Quality Electronic Components

'PRICE BREAKTHROUGH ON 74LS’

S
5

HOBRY-WAAP
WMode! BW- 630

NSN373 0.3" CC
NSN374 0.3" CA
NSN583 0.5” CC
NSN584 0.5" CA
NSN783 0.7 CC
NSN784 0.7" CA

lL‘ 48 79
249 79

'4 84
74 75
4 H
39

ALL LEADS BROUGHT OUT FOR £AS!: OF APPLICATION

Newuel Size V-7

OO I I O N A I AN NN X]

LED DUAL DIGITS

$2.20/dual digit display
$2.20/dual digit display
$2.50/dual digit display
$2.50/dual digit display
$3.00/dual digit display
$3.00/duat digit display

Ak

£ Poix WIRE WRAPPLNC WIRE IN BULK
= =" Red or Black 30 ga. Kynor
INTEGRATED CIRCUITS — TTL, CMOS, LINEAR & MOS v o ’ o0
3 74 2.1 1
i O B B S Fehone el g E
7402 21 8 0 84 2.19 012 96 8
7403 21 2483 70 4185 2.0 s 3
2404 2 7485 B9 4 40 9
7405 .21 248 28 2] 5 1 BOBGA 24 N40OS
7406 7 219 74 2 8 CA3046 S
7807 25 7490 41 4 9 M2V 11N
7408 21 749 0 74 88 402 LMI09K. 1.80
7409 un A 74193 88 407 M32t8 18
el | m W e M s | e o
2 4 0 1 3 . LM340T-6
7412 2 7495 70 4196 88 4024 LM3M4OTE  1.25 Double Digit Discounts 12.ieh DC Bo
7413 2 749 70 4197 88 4025 M3OT-12 1.25 Pt M 1 Crystal Time ase
"1 89 ;.:% 1£ :‘ 4: :35‘ & LM340T 2 Sove You Even More Bright Green Digits
7418 4 f ) 1.4 7 LM340T 23 .
M7 | e 3 | 748 109 | a0z (M340T.24 12 Assambled and Tesred
740 20 7121 35 74279 429 1.14 LMI90ON 83 |
7421 25 M2 M 74365 ©0R 23 IM30ON 69 [ 1NS22¢8 3.3¢ 15 S11L
7423 35 | 14123 b 4366 67 | 033181 | mMC1asev 100 | 1NS2278 3ev 3
7428 3§ M8 W 74367 47 4034 3.50 MC1asay 53 |1M82280 3.9v ¢
2426 .25 14126 40 74368 b7 A 1 MCI302P 15
742) R 70 893 40 040 114 NESBST  32¢ ¢
7428 28 74181 88 8091 40 1041 NESAOL 204
4% 2 4) 0 9095 67 4042 NESSSV 8
7432 25 74147 1.63 809 8?7 4043 NESS6A 88|,
7423 M 74148 130 8097 .67 4048 ) NESsOB 383
T 2 ] s 89 67 dou8 186 NESSlE 383
2! 16 4049
g e Rk PR dE S i BUY A-P PRODUCTS & BISHOP
7442 53 4154 1.03 7 4081 1.26 NES&6V 2 X
" s» i o s g NESCY I GRAPHICS FROM DIGI-KEY
7445 74 ] A700CY 44
Tuas X e 1o us 8 4060 u u| SIGNETICS ANALOG
6 7549 3 1C 53
7448 7 8 | 7492 07 23¢ 2| MANUAL...$5.95
%0 7 88 : w2
HIE a6 4 4 PLESSEY SAMPLER
454 2 74165 1.15 0 ocitors
1]
b S AL 3 $26.00
7470 ‘0 .42
;g:‘ X I:'II ;g
3 .30
7478 0 7417 18 815/C
7475 45 2417, A8 S15/C

MA1002A
MA1002C 24 Hou
SPECIAL TRANSFDRMER & SWITCHES

12 Hour AM-PM

o vew aih bution s tere
MAT00ZA 5 160 12 Hour APM Cloca Mo $10.50
MAT002A SET woduie wn Tromtormer & swaches $13.98
MAY002C 5 160 24 Wour Cloct Moy $10.50
MAV002C SET mosute wtn Tramstormer & Swincres $13.95
MA1003 17 var Cor Chch wm Swmchm $24.95
MA1010A LED 17 Hour AMPM Ciet Moo $13.00
MAT010A SET  Swrches $16.45
MAIOIOC o o $13.00
MA010C SET ncnes $16.45

MA1003 CAR CLOCK

NEW — FOR CAR OR BOAT!
The MAN003 bright green fowrsscom
disploy offers a brilkence thet cannot
be ochievad by LED displays, o festuce
that sold Detroitt

47°10v ¥ v s 330/16V .. 2

OV $0/10 3/ 50V 2 330/25v. .3

35V 95 &7/16v 14 15/1 oY . 3
3.3:50v 00/1( 7/25¥ 17 1.3010 470/25v . . 3
47725V 90/1( 7150V 210107 10X V.3
47135V ) 00/10 000/18V
4 V.Y 00 1000/25V

v 0 00/25V . . 2 10V

v 1 ‘2%‘4.\ 2 30/10 2200/18V . 62 S
3 v 00 OV. . 18 1.42 2200/25V 6.36
2,25V 05/1( 220/16V . . 2 5 3300/16V ;

M ( 20/25V. . 29 16V1.09 8.7

00 0/50V . . 40 10000/1
330/10v .14

WIRE-WRAPPING TOOL

$5.95

Wraps, Unwraps &

-
&
»
"
W
M
i
b
:
. 2 L $trips 30 go. Wire
F CMOS 74C [ $3.00 <
. Memory IC'2 592 p $3.00 Y & V2 WATT 5%
Interfoce IC's M P $4.00
: Volr, Regs. 128 300 CARBON FILM RESISTORS
m ear Appi. 1 432 p $4.00 S¢ ench in muhtiples of 5 per veive
5 ear Appl 2 246 p $3.00 $1.70/100 & $12.00/1000 of 1ome velve
. 4udi 196 p 3 g: g 1 ohm thru 1.0 megohm
o CMOS 4000 ¢ $3.25
: Amalog Morwol 637 p 35 D R DOUBLE-DIGIT DISCOUNT SCHEDULE
i
. SLIDE SWITCHES 2.5 1/4 Scrow 9% il Morchaniios  Omecoom
1 2-56 172 Serew  99/C 7.65/M W-574.99  wET 100 00-3499 % Lens
: T ol 440 rew .S O/M 500 003999 9 Lass 20
" T 7 20010 19.0 440 1/2 Screw B0/C 4.05/M ?3%0.9 51000008
i s . - = A“’; ew HJ‘J C 4 d(MM Then Add the Stondord Charge Beiow
. STRANDED HOOK UP WIRE 2308 Swew 30/C SBSIM STANDARD SHIPPING/HANDLING CHARGE
l 20 ga PVC. . 2.50/100° 10.00/500 &3 ew 99/C 7.00/M 1 yoor @erchandies rotei stor bscouat s borwesa
: ',;”Wc. :"’"0:‘6 " ";gg 443|'.‘— ::" :E “-m : 003 49 aud 52.00 :ﬁ:gr' Iuﬂdk
WS o LRI LEAE 0 > oCr
: % go PYC. . 2.10 50/500 Zg?,:f‘ ""; fE f‘lxn: 25004099 ok 3050 =
i No. 2 Lockwasher B S 75/M Inciodss shipping sad wevconce to USA L Comedn
: 50 VOLT DISCS No. 4 Lockwasher 45/C 310M
. 10 0 No. 8 lu‘ o 4 H €OD ORDERS ACCEPTED FOR SAME OAY
. 370 of © SHIPMENT — CALL 2136816874
001 uf A0
: 0022 vt Pr 1 Send for fre mtwiey I
. SEND FOR OUR FREE CATALOG 0047 uf A0 :'_:.::' ‘Only Quality Components Sold!
: MAT0T0A 12 Hour AM-PM $13.00 WE STOCK A WIDE VARIETY OF ; :vl' 45 3 00 C OONT FORGET TO APPLY DISCOUNT SCNEOULE :
H  MAIOIOC 24 Hour $13.00 PARTS NOT IN THIS AD PLUS 47 o : 4
o - IDIGI-KEY CORPORATION
b L]
SPECIAL TRANSFORMER & SWITCHES $3.45 ' W
M ECIAL * MANY SPECIALLY PRICED BARGAINSI o Box 677, Thief River Falls, MN 56701 218-681-6674 B
CIRCLE 69 ON FREE INFORMATION CARD
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S.D. SALES CO. P.0. BOX 28810 -« DALLAS, TEXAS 75228

Z-80 CPU KIT

For Imsai-Altair

$149. i

Z-80 Chip & Manual $49.95

From the same people who brought you the $89.95 4K RAM Kit. We were not the
first tointroduce an Imsai/Altair compatible 2-80 card, but we do feel that ours has
the best design and quality at the lowest price!

The advanced features of the Z-80 such as an expanded set of 158 instructions, 8080A
software compatibility, and operation from a single 5VDC supply, are all well known.
What makes our card different is the extra care we took in the hardware design. The
CPU card will always stop on an M1 state. We also generate TRUE SYNC on card,
to insure that the rest of your system functions properly. Dynamic memory refresh
and NM! are brought out for your use. Believe it or not, not all of our competitors
have gone to the extra trouble of doing this.

As always this kit includes all parts, all sockets, and complete instructions for ease of
assembly. Because of our past experience with our 4K kit we suggest that you order
early. All orders will be shlzp')ed on a strict first come basis. Dealers im;uiries welcome
on this item. Kit includes 2ilog Manual and all parts. Kit shipped with 2 MHZ crystals.

Z-80 MANUAL — $7.50 SEPARATELY

THE wHoLE 4K LOW POWER RAM BOARD KIT

WORKS

$89.95

Imsai and Altair 8080 plug in compatible. Uses low power static 21L02—1 500 ns. RAM'S. Fully buffered, dras-
tically reduced power consumption, on board regulated, all sockets and parts included. Premium quality plated
through PC Board.

For 250 ns RAM's add $10.00

usic ¥

g £ \E

WEST KIT FROM S.D. SALES!

MUSICAL HORN

Musical Horn Kit for Car, Boat or Home

HOME KIT

$19.95

Standard Tunes Available:

CAR/BOAT KIT

$34.95

Plays any tune from Mozart to Led Zeplin
Change tunes in seconds
Complete Solid Stno.nlmronicl

dard or tunes

ble at $6.95 each

(you supply us with the sheet music — we supply

electronics for your favorite tunes.)
One song supplied with original order

DIXIE ~ EYES OF TEXAS — ON WISCONSIN —
YANKEE DOODLE DANDY — NOTRE DAME
FIGHT SONG — PINK PANTHER — AGGIE WAR
SONG — ANCHORS AWAY -~ NEVER ON SUNDAY
BRIDGE OVER RIVER QUI — CANDY MAN

Home Kit includes speaker which operstes from your door bell. When door bell
is pushed your favorite tune is played. Car/Bost Kit DOES NOT include speaker.
Uses standard Bohm PM speaker. Allow 4 weeks delivery on both kits.

SIX DIGIT ALARM CLOCK KIT

Limited Quantity!
$9.95 «it

We made a fantastic kit even better. Redesigned to take advantage of the latest advances in I.C. clock technology.
Features: Litronix Dual %" displays. Mostek 50250 super clock chip, single 1.C. seament driver, SCR digit drivers.
Greatly simplified construction. More reliable and easier to build. Kit includes al necessary parts (except case).
For P.C.Board add $3.00; AC XFMR add $1.50. Do not confuse with Non-Alarm kits sold by our competition!
Eliminate the hassle — avoid the 5314!

NEW!WITH JUMBQ LED READQUTS!

4/$1.00

12/$1.00

75¢C ea.

POWER DISC CAP
P.C. LEAD Just received a good
10 sLi wi RESISTOR -~ g 901
it o Assoriment RESISTOR ASSORTMENT DIODES mixed ot of National |  ASSORTMENT
nan dtoie" e B2 | i S seler. inctudes 15 OHM W 5% & 10% PC 1N4148/1N914 TO92 plastic transis- | JoF iR AT lemt
bl witl atu nd standar . .
oads. MOI popular val sizes, single and muitl- 25w leads. A good mix of 100/$2500 torsJRNE ".NPN’ e Includes .001, .01, .06
ue for hobbylsts. position units. All new, 8Y vatues! Special! 1N40Q02 - 1A 2 few FET's. 40-50% plu her © o 'dlrd
100 PIV visld. Untested Asst. b G stan
CLAROSTAT values,

200/%2. 500/$3.

60/%$1.00

AMD-1702A
Huge Fadory “Punchase

FACTORY PRIME UNITS! BRAND NEW!
1.5 Micro-Seconds Access Time.

IC's from XEROX

7400 — 9¢ 7430 — 9¢ 7493 —26¢ 1402 A Shift Regulator — 50¢
7402 — 9¢ 7440 — 9c 74121 -22¢ MHO025CN — 55%

7404 — 9¢ 7437 —10c¢ 74123 —32¢

7406 —11c¢ 7438 —10c 74151 — 9¢ IC’s REMOVED FROM
7407 —11c¢ 7451 — 9¢ 74155 —22¢ PC BOARDS

7410 — 9¢ 7474 —16¢ 74193 —-35¢ ALL TESTED;

7416 —13c 7475 —24c 8233 — 35¢ FULL SPEC.

7420 — 9¢ 7486 —16¢ Intel — 1302 — 45¢

10/$40. $4.95 ea.

UP YOUR COMPUTER!

And so is power! Not only are our RAM'S faster than a speeding
bullet but they are now very low power. We are pleased to offer
prime new 21L02-1 Low Power and Super Fast RAM's. Allows
you to STRETCH your power supply farther and at the same

21L02-1

time keep the wait light off|

500 ns 8/%$12.95

$12.95S.2.

Sales Enclusive! $12.95

MOS 6 DIGIT UP/DOWN COUNTER

40 PIN DIP. Everything you ever wanted in a counter chip. Features: Direct LED sement
drive, single power supply (12 VDC TYPE.), six decades up/down, pre-loadable counter,
separate pre-loadable compare register with compare out-put, BCD and seven segment out-
puts, internal scan oscillator, CMOS compatible, leading zero blanking. TMHZ. count input

250 ns 8/ $1595 frequency. VERY LIMITED QUANTITY!
. | o call i BANKAMERICARD

S wﬂj‘! '33591_5:“50 TERMS or MAmSTglgurCHARGE order in on gumye.?p‘\c[?d.cp Supply
* p Basgllc%stﬂ QSXFEXI\%ECEK! our Contine_ntal United States Toll tor  for calculators. $2 ea
g | 2spinic | No CODs. Texss fes- Free Watts Line: §;§§m£‘° ‘avoe® %6 : :

ents es lax. ma,

o eros 15%9,,,"{'3'7.2” Add 5% of order for pos. | 1—-B00-527-3460
= 11,000 MFD  Electrolytic [ tage & handling. Orders . S. D. SALES CO.
8 50WVDC 15/$1.00 under $10. adg ZScF FoJ- Texas Residents Call Collect: P.O. BOX 28810 — C
@ 500 " Oniyy T VS Funas 214/271-0022 DALLAS, TEXAS 75228
o
a
3 Orders over $15. - Choose $1. FREE MERCHANDISE!
96 CIRCLE 72 ON FREE INFORMATION CARD




THE SEMICONDUCTOR COMPONENT LEADER IS NOW
YOUR #1 SOURCE FOR ELECTRONIC DATA & APPLICATION BOOKS.

The IC MASTER Ts dinded into
Finear, memory and microptoces:
Part aumber Tnder of ail device
Pant number guide allows you to

tunctions. Complete apphication
publisher, free of charge. with the

repstration card.
Stk No. ICM1000

IC UPDATE MASTER

system down into product temperature ranges, pachaging vanglions and

Quartesly updates This assures that all this vast body of information is
constantly refreshed, These updates sre mailed 10 you direct from the

MANUAL

1264 pages At last IC seiection has
been simpfified Mow you can refer to
oae source book, the newly revised
and updated, second edibion of 1C
MASTER. for the crifieat selection of
integrated crcurts. Virtyally every iC
device manvfactured in the United
States s listed in the 1977 iC
MASTER. Whethet an IC exists in 2
rew deuign, or Is one of thousands,
you can locate it in seconds by open
1ng the MASTER

S major categories. digrtal. intertacs,
s013

types made by B4 IC manufacturers.
breah each company’s part numbering

aotes on all product areas

completion and return of the enclosed

$24.95

m. DATA
BOOK

ety of e pop

wlar first edition and the 1974 TTL Swp
L, piut 80l o8 124 sew rircuits

The conteats inClude Detavie¢ specih
uhoﬁ) o« ower 900 Teray insaumenty
pes inchuding stwaanrd TTL

ul r«n tchnology SchoRky Ciamped
T, Pin ssgnment Srgwngs of all
TIL types including Mpoiar memorses.
and mcroprocessors (AN IC data mh
!lSlO UIII Mtvlna abies  Imer

Ronguabi e R petsay of
oot DA and G aporoned w13 40d
symbois, Updated MACH ¥ M rei pre

curement specihcahen, Combete line
of T IC sochets and inimscannection
anels Warpa s ad dlpmnumeric
and anml nderers 1o specrhe

device
£y m LCcanz S48

UNDERSTANDING SOLID STATE

For anyone who 3D 0 ynderstand how
semiconducters wort 1nd how they work to
Fether 1 s004d 1uate shectronic sysiems A 12
lesson st taaching Course compiew with
quizzes and glastanes sommlpgl
Mry and use of dodes. ¥

optosiectrome  devices m bepoiar
nos #nd linear ntegrated Circuits Wetten
8 1ayman s language the Course uses oaly
mmple anthmetic and requIres ho WCAMICH
ba

ound
Mo. LCBYON

FINGERTIP MATH

This 500k SAOWS yOu — i Hmpie RON tech:

mcal Language - o 10 5olee piobiems yog

u-: e i i &
another

“how '
'lIG("lP IA’N has ysetvl solybons |M
u.s

BOLIO STATE ELECTRONCS

A Bauic Coyrsa n 164 pages It surts et 3
Suscripbos of samicorductors and therr
propertie. the § 8 [uachon of suncon rae
1istors, +ad the charactensocs of Yanuisrs
and basic tanuistor ampiher Circus, It
then descrides the manutacture of bansistors
and other semiconductor maberials and
Sevices Tha book 2130 discusses the ehole
family ol semicondettor Sewices snd o5
amunes the applications of integrated Ch

cu
$th No. LCB1081 $10.50

INTEQRATED CIRCUTE

A Basic Courss 1 172 pages Amyone who
hat 8 hagh school ucalion Can master the
structura of wnous imegrated Circasts
Sipal, lioese, b-polar, WOS, WSI, and LS

290 19 how they are used The course
bagies wih o sbview of basic 1olid st e
Cipies snd lundamentat iategrated circwt
Twchnoiogy. ther. Covert the genersl aspacts

noap
of igtal oed finea Circuits
O Ne. LCB100Y $ese

FELD EFFECT TRANSISTORS
130 pages In Bwy concise volume you can
e all e practieal G2 you need o the
heory characwrizsbon and apphcation of

Wanyntor ang Men explains in Setai

wiactrical characintics of bed eflects i
Cirtwt sopiicabions 1t also covers e devel
opmend of the FET g1 8 Cicult viement in low

MOBFET IN CIRCUIT DEBIGN
13 um This authoritatree volome peo-
e e RGP S8 Background
toquited in uosm dewen and iecwit g
ooy The rewit of actusl work with

MOSFET devices ane compies intagrated ¢
cuts, the B00k ranges over D enbre heid
tom' basic theory and opecation of MOS
el eftects 1o MOSFET usage in analog
Grcuits and MOSFET be polsr combsnations
and inchudes & Nighly Grtaiied Sescrp
Don of an actual MOSFET compien imegrated

SOLID STATE NoNS
Design of Communicabons Equipment Using
Semiconductors T8 369 pages s heghly

eptanal ranTiny. and gumARSm planar

Wansstors. canging trom RE © UK

St Mo, LCEONY 23.50
CIRCUIT DEBIGN FOR AUDNC,

AM. M, and TV

152 pager Sresung bme sed Ot cutbag

3pprosches. Dus practical volume 13 pached

oth proven aew procedutes fer saining o

<l problemy w8 spdic AMFN and TV Crrcant

Oeugn It cowrs tech mmpotae. fopecs a3

desipp of IF stps, revtraiieed and yaneu

walited amplihecs 1F o

AMTM, 1pecitic desigs

maoc T recover sytom. UM ang VHE

tuners. vertical oscillion. ride ampi

apstems 1Y qutomatc gen control,

3.5

DESIGN

521 pages Tou can soive your cacut Genign
problems quichly and accutamly with the
Mip of ths 2uthG(uDee guide mMCN tany
Lates the mos1 frequently uied slenents of
anTsOr Dhory 140 PACHCH DiuboRS and
[1ves y0u 2 large number of Circuil eLampies
with clear, eaty o lollow design procedures
W clasuias-sil commercially ssailsbie tran
wstors, showig Thei! reishomddp 10 sach
ofher 40 1o the five Batic fabiniating teche
ques It yhows how to iMespret dals sheets
and dewice fumdet) illus'iates squivaiest
rcutls, Selnls lechmiquet @ meavunng
frasistor charachmsnes

8 No. LCBI 87 50

FAIRCHILD DATA BOOKS
PSRRI T & = =

MOS | CCD DATA BOOK
Wik over 500 pages. thia dats book prowdes
compiete techoicsl mhormation on Fair
i€ s W) oes of W and P Chaoeel
MOS CMOS, st Charge Coupied Dantes
(ECD) Included with not omly the entire
CMOS series, bl sl the complete MOS
Memory, Microprocessors and CCD hees of
:.l"(hlt

& No. FSE0100 40

LOW POWER SCHOTTX Y and
MACROLOGIC TTL

Preseats an Indepth tisting of e compiete
SNTALS series. LS senes, 50d macsolopc
(3400 veties). Includes sumecical indes of
devicns, SSI selector, teplacement gurde snd
M5 sebector guide by luaction. a3 weil 33
oty sheets o8 559, WS1 aad TTL macroiop:
S Mo, FSBD101 7S

LINEAR INTEGRA TED CIRCULT
DATA 800K

Ti

Complete techmical data o8 Faichid s
nesr imegrated cucurts Sesection
naat integiated Circurt
1000 dewices #ng thest

Farchid duact replocements or
equivaients and 8 pachage CTon reEenCe
for determining equiratent packaging mithin
e industry. Contained are volge regvis-
1), operational ampiters. voitage fol
lowsrs and comparators. duals and quads
@rvers and rechwany. diode and transistor
attas. ATM and TV repiacament types.

POWER DATA BOOK
Contains basic parameter (nformation fo
€3N Oevice 'ndustry fype numbes 1 we
23 Fauchid's nearest equivalents, sa 2.0 |

N 88 manufactuiing packaging aed
heat sinking and eliabihiy
Stx No. F: L] $3.00
BIPOLAR MEMORY DATA BOOK
T3 dsta Book includes sebecton guides and
cross celerence on RAMG PROM L aad
ROM3 a3 well 23 setechon guides by func
bon MOS memory product quide #nd L1031
retesence 1 includes general Characwrishs
08 bogolar memonas, ECL Static Womodes
TIL Sate Wemares TTL Dynamuc Memo
et and Macrologic
Stk No. FSB0104 n%

MACHOLOGIC BIPOLAR

MICROPROCESSOR DATA BOOK
Micioprogramming i1 8 prachcal Method for
Impiementing &5 many tyilem fuactions sy
postibie 10 one “centralized” log Block
whiCh 13 controlied By “instructions” stored

3 memory. Rumencal indes of dewces
selactor guide by huction. and memory prod
ety selecior uides
$ix No. FSB0108 3398

INTERFACE DATA BOOK

Duptal signals Uanimined pay distance.
Mutt eater the anaeq workd of transmissin
ines before athving o Ihest Gipial desfing
Lons Therebors. 3pechal atienbon should be
pren 1o e inlertace Drtween he iptal and
analog aress Compiete information on (ime
drivers and recovecs. dual, npie 40d qusd
dferen -l e anvers and recevers and
s

Sm nn F580108 $1.50

USER'S GUIDE
Thes book 15 48 1-depth deszriphon of he
F8 components. [t inciudes 3 detaiied 19e<i
fication of each Gewce mrduding signal tim
ng System contigurationy ara ol dig

Stk No. FSBO107 $10.00

F3 GUIDE TO PROGAAMMING
The Gurde 1o Programming is as iamoduction
1o mackine tangusqe 100 assembly language
programming e 1B micropiocessor
Syihem

St No. FSBO108 $10.00

FORMULATOR USER'S GUIDE
Thes book describes 30w o use the Fairchld
FORMULATON system to conved source pro
grams_ wonem in F§ risambly (1nguage 1810
ObyeCt rograms whCh Can be Grbugged
undes software control
Stk No. F580108 $10.00

FORMULATOR HARDW ARE
REFEAENCE MANUAL

Thes book presents an i depth lechaical de
3nighon of the (8 FORMULATOR Syswee s
componen! sybsystems aad ophions) CApab:l
1y availabie thioug? subsystem module
options The lachmrcal descriphon Iacludes
goneral funchoasl chasacwnshes, theoty of
operation ant detmied descnpt
face vgnals.
Stk No. F380110

advanced opto

=
cordance with recent JEDEC l\nﬁllll!
interchangeabibty quide l1sbag ower
B0 opto dewcas |1 appiications say
cles oa subjects tuch 83 oparatroe
Theory, measurement Techmques and
denice relasihty
8tx No. LCCAZI0 2.0

M
Regisiers 43 TTL RAN: nom and
”OI\ 7 ECL RAMS PROM
summary of Tl microgratessor Circurts.
compiete mechanice: Gta for 1 aved:

MmOy (e
ated circurts, andatra 36510MACH
¥ Procurement Speci tation
Stk No. LCCAZ00 208

BILICON SEMICONDUCTOR
oaY

Preseating the first estentio Coverage
of sihcon hom e semicosductor
SLandporal. Bt Comprehens.ve volume
fully espiainy e use ol wlicon 1
tansors and Iomgrated circents 1
Brings togedher infoimation oa wilizoa
manfactunng castag processes
Cystal gowth and onentation Somng
procedures diftusion. eieccel and
optical propecies. and mewslurgy.
St No. LCRI13Y

ot
Transistor Circults
This data Sook drings you 3 comoiete
it contained discussion of tranmstor
sertchng Crewsts |t describes ehect

ORICS == metal 008 semICOMdUCIOr

1arge scaie inlagratica It covers char
actenstcs and wehnaogy of MOSFET,
Teliatalibes, aconomiss 34 imverier
400 SUDC ot combrabons. o name

3t
S Mo LCB1I8Y 12450

SEMRCONDUC TR MEMORY
DESION and APPLICATION
352 pages This book offers a compee

piesented i sficiedt detsi) 10 be o
Ger3tood ciearly 3nd used 2y designery

working oa Compiete 1ystems
e Mo, LCRITY .00
SEMC TOR
MEASUREMENTS and

cab chacaciandes of tanustors and
then reates these 13
stching trcuit pertormance

S No. LCB 1991

322 pages Deugned for

oMl logc plsaning dgd um ]
famipnizes The reader with the entie
TIL tamily, covering not oaly sesign
Plosaphy. ecomomics Banic descrip
fions, and electrcal parformance of the
dences. but many prachusl applica
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averoew of e whoie heid o gl
1Ems and Pive even the umaiDared 8
Jaar prcture of tow wirtualty ary log
cal function may be Impiementes uting
TIL Iategravd Crrcurts

S No. LCBE51 8 50

MO$ / L8I DESIGN and

320 pager T invainable avd covers
the 1mportant aspects of the lavest de

g now
A Nliy dluibawd worting quide
semiconducint iz eaceilent volyme
bngs rou up 18 Gaw on ol the latet
MErAMCEL 13 SMCAGUCID! MRS

Sa0d me dows
v, published
defore. The enderl variety of spacite
megsyrement teclmgues ¢
sembied ensures that you Con had the
best 3pproech to gmy pren problem
Stk No. LCBIMY e,

BOFTWARE DERIGN FOR
MCROPRCCESSORS
Mere 13 8 practical, straight foreard
fuide at mades mcro processor soft

18 Smpier 10 ynlersiand and easar

00!y Tou eare Banc wrms, study
Baut maching archiecture a0d iook in
Setail 3t mauchens a3 welt as o
aressing Included dre Basic concepn
Mow 19 duild sofware. 3upoort a0d dec
umentation for sofmare mechanics of
programenag aml Microproces.of

¥
vaction,
ohoct b

bistork; 500 i
con diode types — swntching roctly
o egulating. vollagg var
adie capaciiance and general purpose
25 well a3 il eiement diode
and mabices, Individuss braks-
1 characrenzatony
8 No. LCCATN 8795
llol nd BPE CIAL -PURPOSE
BPOLAR INTEGRATED
CIRCUNTS and R-f POWER
TRANSISTOR CIRCUIT

DESION
Divided 1nto fowr parts — MOS dnte
rated LIrCuMty, VDCIat DuTpose bipolar

mportani aregs of memory Wrminals,
cakuletons, and intconnecong of 8.
ertaing And then twamings 4 Brosd
selecton ot special Bipolse ICs The
volume thes turm) I8 Mmajor acuay in
which the FET is used an¢ hnally ez
plasns the yse of power tramsistors in
tuned 100 yingle sideband amplihecy
S No. Lh‘ $18.50
ll.lCmO“ POWER
ONTROL and DIGITAL

TECIHNOUES
That volume 15 dowided cato w0 brosd
ppiications aress (powe: control and
il proceising wChRIques) la the
hest saction  tecd NN voltage
power tranuishrs. programmabie um
{nChion HAALIEINS. ouch Control and
he contiol of AT Mrough 1ound are
amiced Section Two defines and
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Stk No. LCR241Y $18.50
LUNEAR ond iNTERFACE
CIMCUITS DATA BOOK
688 pages where you'll find complew
478 renes of
S Intertaca. fata trassmission

obrtace Circurts, Included are negative
nd posihes voltage reguisiors, differ
€ntial comparators, tmers, ling drveers
a0 recervar, memory imectace sense
4m01 a3 weil a3 complete Cross reler
ence both umerieally and by

+ Texas lnstruments DATA BOOKS

THE POWER
SEMICOM-
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DATA 900K
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n pomer
ansistors
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pes, 0
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metal Can ang piashic packages
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THE LIMEAR CONTROA.
CCUTs A

DAT,

368 pages of operatioas ampiifiers 1
<luding vew 1-FET input demces, differ
wntial comparators. voilage regulators,
0d special hunctions 1cluding mono
Iithec analog smtches previously svisl
adie only a3 hybred Circuts Updated
Dossary of terms and definitions. hen
dy sabechion and comptete interchange
abitity guides 1 well a1 total mechan:
ol data and thesmal inkormation for
Bl availabie pachage types

Bk No. LCCAM1 28
BPOLAR MICROCOMPUTER
COMPONENTS DATA BOOK
Thes data book Sascrides & senes gb
g complenity bipolar diptal bullding
Diocks dengned specihcally for imple
menbog MEN perfomance compu o
controile tystemsincluded are the
TAS48] and the SBPIS0C Wicroproces

8tk No. LCCAZTD 208
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BABIC (ucmcrrvwoc

Over 1,000 u(u w».num
500k 15 gevated % worted tiouph -
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iy $tudenis laatn about wiectiicily
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Bix No. L
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AMICROPROGRAMMED 18 BIT
OMPUTER

C
A complets apgi<ation note 1o 4 16 it computer,
actuded are specshcations. archincture, machine
nstruchons antimetic loprc umL peogram control
UMt memory 3yilm. (BWeTupt and CoMIOH uh
Quract memory sccest, the siate machine ang com
putes control urd
Sth NO. AME0201 00

DESIGMING WITH OPERATIONAL
AMPLIFIERS

ations Aiternatives

reterence provides numerous detsgre lor the
Mo3l commonly yied Lircuits -

Selined and B pertinent GeLign KQuaony
an presanted 1o peemit
components ko specihc perdormance chatac
Ly

With every order, you will receive. free of charge, our new

McGraw-Hill
FUNCTION CIRCUITS
ond Bone.
18 8 compiete eference i
function

o ety bagin wih & discussion of
he tungamestats of operational ampiiter
treating nof cafp their basic. cRaractenaucs
#04 100licabens, bul 8130 pronding a handy
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oliars. dinders, a0d 1 converters

S No. MHBOSO' nes0

comprehenaive 1977 fal] catalogue ($2.00 value), lising

complete descriptions, ilhudrutions, sl special monolithic

MINIC OMPUTERS for ENGINEERS
and SCIENTIS TS

393 gages This book sntioduces engineers

404 sceetsts W e poacipsl fratures of

trihgent Chosces of mimcomputers pent
oherals, and 1pOICAON B1RAY, ARG Th03 T
realize the exceptionsl povsibilides of thiy

ovel tool

St No. MHBOSO:! $25.45

Siliconix IF  imcorsorara

ANALOG SWITCHES and THEIR
APPLICATIONS
Ths obyect of thes 500k t 1o fotroduce the resder
FET ansiog swtehes and lamihanze him wrth e
2y hat ™he Senich control s 0riwwe Carcuit sffact:
@A pectormance Contained is 38 introduction
1o FET swiiches smich and Briwr cicuits. wlb
plensg amsieand ol circw, N
fiters signal conweriion uang snaiog lmtb
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181 DESIGN CATALOGUE

Ansiog 5 Gapial converters, bming ané line
Drofucts. compietes iy data book with all k.
mation requirs on 3172 0ipt and 4 12 et AD
convertars. s well 5 3ppiICabon nows aad desin
s for i volimeters etc Digitak 3100 watchs
a0 dual st porat Ymericounter o3 well B8 e
micropower 1ED fMather and apphcation nokes
make this dals ook & vary Comprahensive reder

"
St Mo $180301 (%)
ANAL2G SWITCH DATA BOOK
Compiete specihcations on Analog Switches @
ey tor FET seniches and mult chanoel FET
Silicoms 15 the AGustry ieader and inaovator of
the Anaiog Samtches all Contained 18 Bus Conce

book

3406

manutacturer
$12.96 Stk No. LCCA18Y

AMZU00 LEARNING snd EVALUA TION
KIT USERS MANUAL

AMD hat esigned an educational e
AM2900 eivation and lasrming it 10 de utad by
e desigr enpineer learming mic oprOgramming
Tha gurpaue of s Kt 1 o introduca The desigh
B several of e earcuits 18 the AMZ300
i0cessar family and a1 an atrec

foaal tood for the engineer 1aced @ath tus hrst mic
roprogramming 100 T book inciudes introduc
bon. unde:stunding e anic eory of Microprs
grammiag dricription of opevation of the AM2900
armag and evbluation ML assemdly of the Mt
Parts st rogeamming esercises for the hiL dlong

TR 8000
MICAOPROCESSOR
Detaried Sescriphcns of the 8080A ceatral proces
ing ot and the 2130012t TIOKH genetator and
system cootrollers Three important m’ulmlnui
irerac. o en ievne flcwed by 2 goups

aack wrson
St No. LCWR1$1 1996

ADVANCED MICRO DEVICES

SCHOTTIY and LOW POWER

SCHOTTKY BIPOLAR MEMORY LOGIC
and INTERFACH

This data Book contains compiete wiormaton i

Ling e hugh pertarmance (AMISLS) low
schofthy MSI orcorts, slndard (SMI4LS) low
power Schotthy MSI circurts, Mgk 1oeed schotthy
W31 orturts, sppiication nows. new LS producty
4nd dengn 4nd ordering sntormabon etk paCKage

508
MOS/L 8 DATA BOOK
Including numerical indea fuactionsl inder, seiec
bon quides and WMOS cross reterence guides
mates this Cata book ¢ compiete and Nandy reber-
ence Contain static R Rangom Access Memo
fles (256 18 4nd 4K). Dynamic 4R R RAM. 7%
ROM, Dynsmic and Stabc St Ragistees. FIFO
Memores and compitte Mhcrogrocessor 4nd 1u0

owng these 13 & compiete
Chapter on memory Gemices end the selecton of
apphcaton notes

Stk NC. $7.06

- UNITRODE

UMITROOE SEMICONDUCTOR
DATA BOOK

500 pages Comtmas detnind information on the
follownmg Unitrode product serias rectihers § rec
hav asiemblies, HY stacks. single § trow phase
Wil wave bodges, powe: renert, Ganseal vehage
tuppremons. standard &t duscbonal eners
power amiching tranusiors. power dadinglons
programmabie umpunchon amistors, SCRY,
1iaes ¢ pin diades. LN and W Jedec part fum
bers. & weil 41 agpitcation notes and pachaging
G

S Mo UNBD40O .05

e e

M THEORY

RAYTHEON LI'C.AI INT!ORAYED
IRCUITS

Wik compiny nlnubﬂums oty relerence
guidez this compredensive 82 Incorporstes
operat onal amplifiers. praciiion, Nigh gain 1matry
meataion, high pertormance quads #tc Aiso 1n
Cluded w:0e band ampirhers. negative and potitw
voltage cequisices, dual tracking comparstors. ine
Griven and recervars a8 weil a1 3p0cual functons

TuCh 43 3 vollage 10 frequency converny
$5 Mo RABOBOO 31,95

“"TELEDYNE
SEMICONDUCTOR

JFET APPLICATIONS and
SPECIACATIONS
Nobody hay ever ssiembied 2 single, Comprehen
sive manwal contaimng il the svarlabie sndotma
hoe o8 JFET' not unll nom inctuded are cross
reference 404 subsbtubon (uide. W' and P
channel dusl FET'3, corrent imiens, package out
{ine3 400 compiae applicaion notes
S 700 $3.45

SOLIO BTATE SCENTIFIC

BOOK.

Compie wcanical daus lor e 4000 series o
OMOS integrated Circuity Oetailed design intorma
bom and tamdy characteriabic dat provide 8 fous
ation for eflechvely blizing the ndividusl deice
data sheets Selacior guides and Crots reference
o maton a1e inciuded to mpbty the tash of tm
plemeting system design athciestly and ecanom:
cal

Mo, 8880800 $1.00

MICROCOMPUTER COMPOMENTS
Tt 4ala book contains 4 detaried Gescophion of
the 2900 tamiy g tn the form of o dete
hoet Where sdditionsd information it required 1o
fully axolgia 1he fnction of & pven evice, a usee
Avide is M3 prowsed Aiso. dsts sheets snd ap
plicabons informabon are prowéed for BIPOLAR
VEMORY products (PROM's and RAMPS) whih
form an iniegral part of any BIPOLAR MICRO.
COMPUTER design

St No. RABDSO 1

4295

Active Electronic Sales Corp.
FRAMINGHAM, MASSACHUSETTS 01701

P.O. BOX 1035 ]
Telephone Orders & Enquiries (617) 879-0077 New Catalogue avaliable on request

NOW IN CANADA 5647 Ferrier ot. 44 Fasken Dr-Unit 25 MINIMUM ORDER $10.00 # ADD $1.00 TO COVER

Montreal. Quebec Rexdaie, Ontarlo — POSTAGE & HANDLING # Canadian customers add 30%
2 Locations Tel. (514) 7358429 Tol. (416) 6774287 for duty and handling. All federal and provincial tazes exira

pricing on over 10000 fternn.

Only the best quality, numt infornutive books huve been
hand chosen 10 provide mnthorilative specifie informnation
on all phusen of semmiconductor technology .
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WIREWRAP ..

Cut & Stripped #30 Kyner wire
In Red, Yellow, Blue, White,
Green or Orange. Al) lengihs
overall. 1" strip on each end.

Gold Wire Wrap IC Sockets
High Quality Closed Entry Type

10 %00 1000 1 1M BW 10019
1 2 260 4Nt s A a0 % »
3w a8 281 812 1 38 37 e 38
e S0 300 &S2 s 2 a » »
an s 321 583 1 0 Y &0 5
s 8 342 &M z 1% 120 108 o
s 102 38 &rs a0 w0 8 o s
s 108 38 798 2 130 120 105 9
o 190 404 78T 0 180 150 130 125
T L a2 708
™ 119 aes 839
'3 123 a8 880
Agdl, inches 0 A 82
On 250 i Rois $4 00 10/630 Imix)
We also Stock:

® Wire Wrap Boards

® 7400 & 74LS00 IC’s

o Processor Support Chips
Call or Write for cataiog
(213) 797-4002 or 797-4007

HOBBY WRAP TOOL

Orders under $10 or COD's
add  $1.00; other orders
shipped UPS ppd. Bank
Americard and Master
Charge.

$34,95

With Free Wire

2w
%0 3
3w
100 4
aw
100 5
100 &

Hand Wrap UnWrap Strip Tool
$5.95 with $2 tree wire

Pnge Dlglul Eiectronics

1701 East Orange Grove Blvd
Pasadena, California 91104

New IC’s

T! SCR array

IC transistor arrays give us experimenters
the illusion of being custom integrated-circuit
designers. The packages make neat final
circuits and the average cost per device is on
a par with discretes.

TI's TCP2410 has eight SCR's arranged in
two groups of four. Each group has their
cathodes tied together and brought out on a
single pin. Gates and anodes are brought out
to separate pins, accounting for all 18 termi-
nals on the DIP package. Eight holding-
current resistors are on the chip to keep the
external component count down.

The new SCR array is designed for use as
display latches, analog switches or crosspoint
switches. In the last application, crosstalk
must be a minimum. Crosstalk is down more

TI TCP2410-TCP2411 SCR ARRAY.

than 90 dB at | kHz with 600-ohm sources
and loads.

holding current is guaranteed under 100 mA
and 1s typically 350 pA.

In 100 10 999 quantities the price for both
devices is $2.95 each. Texas Instruments
Incorporated, Box 5012, Mail Station 308,
Dallas, TX 75222.

Ultra-stable oscillator

Plessey Semiconductors’ SL680A Crystal
Oscillator  Maintaining Circuit does not
significantly affect the frequency stability of
an external crystal.

THE SL680A CRYSTAL OSCILLATOR main-
taining circult, by Plessey

The bipolar IC oscillator works at funda-
mental or overtone frequencies between 100
kHz and 150 MHz. Sinewave voltage or
current outputs have distortion products
down more than 40 dB. Internal AGC main-
tains constant output level and limits crystal
drive to about 0.1 pW.

Voltage ratings are 50-volts absolute Plessey Semiconductors, 1674 McGaw Av-
CIRCLE 22 ON FREE INFORMATION CARD maximum and 20-volts operating. The enue. Santa Ana. CA 92705 R-E
UNIVERSAL 4K x 8 MEMORY PRINTED CIRCUIT BOARD TRANSISTOR SPECIALS Full Wave Bridges
2N3I585 NPN S TO 66 5
BOARD KIT EOARDI 2 l:N?LE SIDED EPOXY 3N3I773 NPN S, TO.3 S VH PRV 77_n _ 6a 254
$74.50 5/52.60 2N286A PNP GE 3_83 9: ] l_z 2.00
32-2102-1 tully buttered, 16 address lines, an 2Na4C T S 1.0 1.5 3.00
board decoding for any 4 of 64 pages, standard 7 WATT LD-65LASER DIODE IR $895 2N6056 n S 1.70 600 75 4.00
44 pin buss 2N5086 PNP S Tne; 4/8 1.00
2436200 FET s 8 Nagss PP 10,66 i _SARKEN AUDIO POWER AWPS
EXPANDABLE F8 CPU BOARD KIT e i 2N404 PNP GE TO'5 5/$ 1.00 $11020 G 20 WATTS SI59"
. $99.00 ER 900 TRIGGER DIODES 4/31°00 A O ot gl S 1050 G 50 WATTS S27 95
teaturing Fairbug PSU.1K.of s1atic ram, RS 232 2N'6028 PRO! T $ 6E MPSA 13 NPN S 3
B incrtace, documentation, 64 BYTE register —_ F:f;s 2NITGTRPN S, Iose s TANTULUM CAPACITORS
CD4026 — §1.25 CDA046 — $2.20 100, 500, 1K.2K.5K,10K 25K 50K 100K, 22 EROS Sig 1. 22UF 35V 551.00  §8UF 35V 35100
200K 500K 1 Meg. .75 each 3/$2.00 2N3904 NPN S T0.92 &3 ok ST EE0 boglen® alEsy Gt
4K BASIC FOR FAIRBUG F8 T ——TT — NS0 £ 0 SBUF 35V 5S100  JUF 6V 5/51.00
on paper tape 00 3010 style 3167x5/8"x1 1/4° 50 100 2N5296 NPN S, 10-220 s .50 20UF 20v5/2100  47UF 20V s 35
1K 10K. 50K ohms €1 50 o ) 2N6109 PNP Si TO-220 s 55
NEW COMPUTER INTERFACE — = 2N3638 PNP S TO 8 S Y 1|00 BB UE S VIS SO
VERIPAX PC BOARD 2N3638 PNP S, TO § 5'S 100 4.7UF 15V 6/$1.00  10UF 25V § .25
BOARD KIT This board 15 2 116 f @POXY] 2NESI7NEN T 0I5 2I58 3 B R1A0C M /001 ALARM CLOCK CHIP 55,75
Kit allows you to interface serial TTL to poard, 4% D TTL C SERIES -
RS 232 and RS 232 10 TTL. Four of these are which will hold up ar S | Ef Jon 74L8 74L8 LINEAR
supplied with kit, you can run to ¢ de- 8 ; ¢
el ke i VR s | G mE s w8 s sk omcurs
RS 232 devices. Typical use: you can use your MV 5691 YELLOW.GREEN —— 7‘“}? 14 2447 Gé 74153- .60 -Mtsgg 23 ,’:tg"gg f 48 LM 308 g
computer ports 10 run an RS 232 printer, video o T = a 7403 448 74 95 24L.504 28 Lst8? 0 S 15
terminal and two other RS 232 devices at BIROCARILED RIS S o :g I o o e Jalsos - 23 Jaisieo. 1oz tmate — 95
once, without constantly connecting and dis- 1O o > 74L5%0 23 74LSt6% - 1.02 LM 324 05
connecting your terminals. Example: out B e el e Do £ L aCE C 7406- 25 2473 .29 7416l 85 LSt) - 23 ralsiez 107 L33 — 10
store to printer-voltage requirement +5V and L5 tMCT-2) B Hr 7407 8 7474 v 4163~ .80 740813 50 74LS163 - 1.02 LM 370 -1.15
$5V or 312V depending on your RS 232 N i A 5 408 I 5l G 6 o 74L$20 - .23 74LS16B- 1.10 LM 377 - 2.50
device. We supply — board, connectors, docu- L _ 100/81.00 7409~ ) 7476 .30 74165 95 74LS21 74L5169 - 1.10 LM 380 €2
mentation and components. Sorry, we do not 1000/58.00 7410- .14 7480- .35  74173- 1.20 740822 23 74LS173- 1,39 LMY - 1.25
B e g A AR 10 WATT ZENERS 3.9, 4.7, 5.6, 8.2 7411 .20 7483- 62 4173~ .95 740827 _ 27 74US174.-108 LM382 - )25
e SOCKETS : 1 WATT ZENERS 47561012 15 . i B e S on o f oo B oaneniE Wil 3%
¥ DIP #30 WIRE X A 7413 4 74176 .75 741532 ; ;
coNoucTOR I 27 24 PIN — . 18 0r 2 ea. $ .26 7414 63 7489- 1.85  3a177- .75 7as3y - .37 JALSI0) - 150/t Ses =
By i .4 p|N 25 28 PIN — 50 MC6860 MODEM CHIP $9.95 7416~ .25 7490- .42 74180 65 7aLs38 - .37 JALoIa - 108 )
el (6 PN - 28 20 pin - 60 IRVGTSE) 7417- .25 7491- 58  74181- 1.90 7aLS74 49 iLs195 . 125 560 2.00
100731250 BERAINIERED] 10075 1.40 7420~ .14 7492- .43 74190 1.00 TALS90 - 95 JaLs196. 99 585 110
7425- 25 7493~ 45 74191 1.00 Tl 3 qasi97- 99 566 150
2708 BK EPROM $2495 e 30 80 7426 .22 7494 .70 7ar92- 83 240873 40 7408257 - 1.35 567 1.50
2522 STATIC SHIFT RE6 $ 195 LTI Pt 7427- .25 7495- .65 74W3- 83 7aUS76 _ 40 74US258- 138 703 - .90
2513 CHARACTER GEN S 9.95 - = 2 7430 14 7496~ .65 74194 85 741590 g9 74LS266 - .38 709 25
2518-HEX 32 81T SR s 350 200 09 .25 50 1.40 7432 .25  74107- .28 74185. 52 JaL892 _ gs 74LS365 - 66 710 »
2 11 4_" A $1.29 60 .30 0 180 7437 21 74121 .33 7457 1.26 240593 85 74LS366 66 M1 g?
4K D C RAN s 475 35 90 230 7438~ 21 74123 €5 74779 .87 74US109 - (50 7915367 - 66 141 CorV - Al
MM5202A UV PROM S 695 a5 11027 7440- .14 74125- 40 75324 Jaising- a3 1LS368 - S0 |.7:|7|3|o 250
MM5203 UV PROM S 695 O OL AR 7441 70 74126 .40 75491 65 JaLsti3. 43 74LS390- 220 6 23
1702A UV PROM S 495 7442-. 40 74132~ 67  754: 7418114 - 43 | INEAR 1458 60
5204-4K PROM $10 95 a 7415132 E ) CA 13046 %
AY.5-1013 UART .. 5 695 3 Jaespas SIRCUITS 47 C oe
e 4 00 4.00 00 00 74LS13 72 LM 10t
LIGHT ACTIVATED SCR's 7405145 - 1,16 LM 301/748 ~ 31 4
TO 1 /1A $ 175 —p GustAT?gisu,‘s 74LS151 - 98 (M 307 jo 803scC -390
122 723 .50 or 24V .. . .S 85
IMIT SW 5 LM 376 $ 60 340T-5 6.8, 12
320K-5 or 15V $1.40 15 18 or 24V$1.10
LED READOUTS 3207-5,12,15 78 M $1.35 -
FND 359 C.C. 4 $ 50 WP 7740.3" C.C or 24V S 85 79 MG .$1.35 100 .40 .70 130} .40 50 120
FND70C.C. .4~ & gs MAN-7-3" C.A RS232 DB 25p mal $3.25 ALCO MINIATURE TOGGLE SWITCHES 200 70 _1.10 1.75 60 70 160
FND 503 C.C. s 5 NS 33-3 dig. arre ale : MTA 106 SPOT .20 400 1.0 160 260|1.00 120 220
END 510 C A $ 85 DL 747 A 6" CONNECTORS DB 255 female. .. $1.95 MTA 206 DPDT $1.70 353

Send 25¢ for our catal
nsistors and Rec
145 Hampshire St.. Cambridge, Mass,

Terms: FOB Cambridge, Mass.
Send Check or Money Order.

Include Pos
Order $5.00,

Minimum
'S $20.00

RADIO-ELECTRONICS

©
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SOLID STATE SALES

P.0. BOX 74D

SOMERVILLE, MASS. 02143 TEL. (617) 547-4005
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FREQUENCY COUNTER

TAKE ADVANTAGE OF THIS NEW STATE-OF-THE-ART COUNTER FEATURING THE
MANY BENEFITS OF CUSTOM LSI CIRCUITRY. THIS NEW TECHNOLOGY APPROACH
TO INSTRUMENTATION YIELDS ENHANCED PERFORMANCE, SMALLER PHYSICAL IL
SIZE, DRASTICALLY REDUCED POWER CONSUMPTION [PORTABLE BATTERY
OPERATION IS NOW PRACTICAL], DEPENDABILITY, EASY ASSEMBLY AND
REVOLUTIONARY LOWER PRICING!

@2 errosLicTROWICS INC.
[AAI S Al A4S

FEATURES AND SPECIFICATIONS:

1% LBS.
COLOR:
BLACK

DISPLAY: 8 RED LED DIGITS .4° CHARACTER HEIGHT
GATE TIMES 1 SECOND AND 1/10 SECOND

AUTO DEC. PT. PLACEMENT
RESOLUTION: 1 HZ AT 1 SECOND. 10 HZ AT 1/10 SECOND
FREQUENCY RANGE: 10 H2TO 60 MHZ. [65 MHZ TYPICAL

FACTORY DIRECT PRICES

KITH#FC-50C 60 MMZ COUNTER WITH CABINET & P.§ $99.85 SENSITIVITY: 10 MV RMS TO 50 MHMZ. 20 MV RMS TO 60 MHZ TYP
KIT #PSL-350 0 0 L T B 23.95 (NPUTIMPEDANCE 1 MEGOHM AND 20 PF
E HOWN . DIODE PROTECTED INPUT FOR OVER VOLTAGE PROTECTION
KIT #PSL-650 650 MHZ PRESCALER [NOT SHOWN 29.95 accuracy 1 PPM| - .0001° | AFTER CALIBRATION TYPICAL
TABILITY: WITHIN 1 PPM PER HOUR AFTER WARM 001° XTA
MODEL #FC-50WT 60 MHZ COUNTER WIRED. TESTED & CAL 165.95 [eE; piémcg c{,'l,m 8 M_EL so%l.j(ngus e ‘
MODEL #FC-50/600 WT . . 600 MHZ COUNTER WIRED, TESTED & CAL 199.95 INTERNAL POWER SUPPLY: 5.2 V DC AT 800 MA REGULATED

INPUT POWER REQUIRED: 8-12 VDC OR 115 VAC AT 50/60 M2
KIT #FC-50C 1S COMPLETE WITH PREDRILLED CHASSIS ALL HARDWARE AND STEP.BY.STEP POWER CONSUMPTION 4 WATTS
INSTRUCTIONS WIRED & TESTED UNITS ARE CALIBRATED AND GUARANTEED. PRESCALERS  INPUT CONNECTOR BNC TYPE
WILL FIT INSIDE COUNTER CABINET

60 HZ.

SEE THE WORKS Clock Kt XTALTIME BASE
CAB'NETS Clear Plexiglas Stand w.nen.al:oleE = SPECIAL PRICING!

GreatforClocks orany LED § ep.g 4~ digits Digital Clock Kits

Digitat  project. Clear-Red fl ;12 0¢ 24 hr time or Clock-Calendar PR'ME B HlGH SPEED RAM

Chassis serves as Beze!10 § o3 set switches Kits to operate 2
trem 12V OC ! 5
Jox2 FCBoad 1 LO -3 0 N
Power Re3 5-15Vv 40/

increase contrast ol digital ePlugtranstormer
AB'N ET | displays eall parts included|

3"H6% "W,5%D Black, White or | riexigiass

. (2.5MA Typ N
CABINET | Clear Cover | Precurs aunes zsua ) o] LOW POWER - FACTORY FRESH
A Kit #850-4CP Accuracy + 2ppmll 1-24  $1.95ea  100-199 $1.60ea
2%"H.5"W 4"D $6.50 - Ste 6Han W30 ort 4781 Aarustavte 25-99  1.75ea  200-499 1.45ea

OVER 500 PCS. $1-39 ea.

S-0IGIT _f:l_l C LICK CRLE [[[l,',’R [\/” JUMBO DIGIT CLOCK

DATE- TIME- SIIO02E HLH:a'm., INMORE... kT 100 [N

FOR THE BUILDER THAT WANTS THE BEST FEATURING 120R 24 HOUR TIME — time. PC Boards. Transformer. Line

REDORGREY PLEXIGLAS FOR DIGITAL BEZELS L
v . ‘237 2/'45. oot

29-30-31 DAY CALENDAR. ALARM. SNOOZE AND AUX. TIMER CIRCUITS Cord. Switches and ali Parts. Ideal Fit
Will alternate time (8 seconds) and date (2 seconds) or may be wired for time or date display only, in Cabinet |
with other functions on demand. Has built-in oscillator for battery back-up. A loud 24 nour alarm Kit #5314-5 $ 1 995 2/ 938'

with a repeatable 10 minute snooze alarm, alarm set & timer set indicators. Includes 110
VAC/60Hz power pack with cord and top quality components through-out.

, ~zd JUMBO DIGIT sg9s -

KIT 70018 WITHG- 5 DIGITS $39.95 2 ety o/ CONVERSTION KIT )
KIT  7001C WITH 4 - 6" DIGITS & ' IIEEH - ' ”}"’h Canvert small digit LED clock to large
2. 3" DIGITS FOR SECONDS $42.95 lays. Kit includes 6 - LED's
KIT 7001X WITHG 6~ DIGITS $45.95 ch"e ‘7': mm 7/\. J r\;’ulﬂ;)slgxagc anarzca;1 :ook up info

Kit #JD-1CC For Common Cathode
Kit #JD-1CA For Common Anode

MLz L2l CLOLCK
w I TA T

VARIABLE REGULATED MODEL 12 VOLT AC or

KITS ARE COMPLETE (LESS CABINET) 7001 X OIS TN
ALL 7001 KITS FIT CABINETIAND ACCEPT QUART2 CRYSTAL TIME BASE KlY [} 1
PRINTED CIRCUIT BOARDS for CT 7001 Kits Specity for 7901
sold separately with assembly info. PC Boards are

dritted Fiberglass, solder plated and screened )
with component layout B.CorX-s795

AUTO BURGLAR

1 AMP

ALARM KIT /%8 T-Q' 'l power suppLY KT #2001 DC POWERED —
ALARM PROVIDING WANY FEATURES WOTL_ ! f.:_/ e VARIARLE FAOM 4 10 14V * 6JUMBO 4" REDLED'SBEHINDRED FILTERLENS WITH CHROME RIM
NORWALLY FOUND METLESS SLARM WS = 7 T + SET TIME FROM FRONT VIA HIDDEN SWITCHES « 12/24-Hi. TIME FORMAT
O O O Tl JROUNO NS "X : ?;‘]°.‘g‘,.‘;'gﬁt‘}.',g:°°‘ « STYLISH CHARCOAL GRAY CASE OF MOLDED MIGH TEMP. PLASTIC

C A ILL PULSE HOAN . . i
iy iz TmaTe SR DR e aTENs 1T A ® . 2N3055 PASS TRANSISTOR + BRIDGE POWER INPUT CIRCUITRY — TWO WIRE NO POLARITY HOOK.UP
EACVIOES EROGRFMMEE £y LIth DELa¥S « CURRENT LIMITING AT 1 amp [ * OPTIONAL CONNECTION TO BLANK DISPLAY [Use When Key Oft in Car, Ft

L 0 0l
ounts unorn oasn - Awort swice K |T #ALR-1 J| KT 1S COMPLETE iNCLUDING J|» TOP QUALITY PC BOARDS & COMPONENTS - INSTRUCTIONS

c TED WHERE DES.AED CMOS
CECABLTY AESISTS TACSE - ALARMS 4 $9.95 ORILLED 8 SOLOER PLATED + MOUNTING BRACKET INCLUDED

ROVIOES £ OR ULTRA DEPENDABLE ALARM FIBERGLASS PC BOARD AND KIT 22001 115 VAC

00 not ¢ rooreonrow smces misss WALR-TWT | ALl PaRTS iLess TRaNs COMPLETE KIT 32995 3 o8 32795 Poier pack S 50
et oeTmED SRawinGs anb - WIRED & FORMER)  K/T#PS-01  $8.95 |Less 9V Batlery MORE "AC-1

STRUCTIONS OR AVAILABLE WIRED AND TESTED TRANSFORMER 24V CT wi ASSEMBLED UNITS WIRED & TESTED

Testeo provide 300MA 3t 12V and ORDER #2001 WT [LESS 8v. BATTERY $39 o o33

$19.95 1 Amp a1 5V. 33.50 Wired ftor 12-Hr. Op. if not otherwise specitled

OPTOELECTRONICS, INC. @L COD ORDERS WELCOME

Qavehwinicant | Orders Under $15 Add $1.00 Mandhing
BOX 219 HOLLYWOOD.FLA 3302. ‘305) 921-2056 _ Fla. Res. Please Add 4% Sales Tan.

WE PAY ALL SHIPPING IN (ONIIN!NIA[ USA — OTHERSADD 5% (10% FORAIRMAIL|
CIRCLE 37 ON FREE INFORMATION CARD
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CRYSTALS a5~ MICROPROCESSOR COMPONENTS @ Timeband

(~«

THESE FREQUENCIES ONLY S ip= =— B 8080A 8228  System Controller - Bus Criver $10.95 —
Pad & Frequency Case styu e 8212 8 Bnl Input/Qutput 4 95 MCGBOOL 8 Bit MPU 35.00 D
CY1a 1.000 MHz 33U $5.95 8214 Priority Interrupt Control 15.95 MC6820L  Periph. Interface Adagter 15.00 | g Ita I Ala I'm C|OCkS
’EVU 2.000 MHz 4533 ) $5.95 8216  Bi-Directional Bus Driver 6.95 MC6810AP1 128 x 8 Static RAM 6.00 .
CY2.01 2010 MHz HCI3/Y $195 8224  Clock Generator/Driver 10.95 MC6830L8 1024 x 8 Bit RDM 18.00 - o ToEBltion
CY3A 4.000 MHz HC1B U §4.95 CDP1802 - with user manual 39.95 2780 CPU 49.95 .
CY7a )00 MHz HC18U $4.95 cPU'S RAM § \ %
Cv12 10.000 MHz HC18U 54 95 $ 149
CY144 1431818 MHz  HC18U 5485 1995 5 . " !
Cvioa 00 MHz 5495 weu \ ' N m——
cvazn 20 000 MHz HC 5495 SA'S €500 - vory Case cam
Cv308 32,000 MHz HC18/U 84 95 NI 55 | €508 - evony Case Woodgraim Case
XR-2200K8 Kl 529.95 Special XR-2206KA Kit $19.95 $16.95 . $19.95
WAVEFORM TIMERS 4
GENERATORS EX A R )
2 2 5 22| DIGITAL AUTO INSTRUMENT
T a3 2% SEVEN DIFFERENT INSTRUMENTS!
0 » 95 L 7 MEETS OR EXCEEQS ORIGINAL AUTOMOTIVE SPECS
STEREQ DECOOERS X 3% PHASE LOCXED LOOPS 4 PROMS Pigase specity whch one of e seven mogels you want
" AR-14 11 when orgenng - tese do NOl ali come N one unt.
Each model must be Dought separately.
UART'S 1 SPEEDOMETER"
'] TACHOMETER 4
‘ e - 0-9900 RPM 0:39/MEH
CONNECTORS Rom's o I ST $aglode Gycnams \., g Ol PRESSURE
B Bh 630 1073 2 WATER TEMP G0 )
PRINTED CIRCUIT EDGE- CARD 2518 n 1095 e e fos |02 F OIL TEMP
156 Spacing-Tin-Double Read- FUEL LEVEL 00250°F
Biturcated Contacts — Fits 054 1o 070 P.C. Cards e 0 SPECIAL REQUESTED ITEMS ror o P 7 BATTERY MONITOR
516 2 B
15/30 PINS (Solder Eyelet) $1.85 §  wcsosie 350 C0esos 675 825115 25 00 6 95 ikt
18/36 PINS (Solder Eyelet $2.49 | Moiwer ey 10 Cust s s S . & BRIGHT YELLOW ORANGE
22/44 PINS (Solder Eyelet) $2.95 1 woie s e L b D o P UEDDISALAY!
50/100 {.100 Spacing) PINS {Solder Eyelet) $6.95 04059 9 vcuaqu 7 375 AY59100 17 wii' ::',;.‘f‘.;‘?.?;‘;";".‘;;‘;‘:;ggm‘ 9 comeete
25 PIN-D SUBMINATURE b o 2w 335 foesons o ssx2 KIT: $48.95
DB25P LUG s3.25 | Moo 1495 2498 750 795 | A99 $1000 tor requirea speea ransoucer ASSEMBLED: §59.95
DB25S SOCKET $4.95 ALLOW 17103

DIGITAL STOPWATCH

« Bright 6 Digit LED Drspiay
» Temes 10 59 minutes 59 59 seconds
» Crysta Controlied Time Base
« Three Stopwaiches in One
Times Single Event - Spit & Tayror

PARATRONICS P

Featured on February's Front Cover of Popular Electronics

Logic

im 3%z DIGIT DVM KIT

- Sreds 1215 0 90 4% ou
Analyzer Kit MODEL | oo™
b 100A Kit — $39.95
. | Assembled — $49.95
This 0-2 VOC 05 per cent digital voltmeter features the Motorola 3% dig b $1 8900/'(“ Heavy Duty Carry Case $5.95 -
OVM chip W has a 47 LED display and opera tes from a single - SV » Analyzes any type of digital system » Some applications are
ower supply The uni ded complete with a3 wnjection molded black § o Checks dala rates in excess of 8 million Troudleshooting microprocessor Stop Watch Chip Onty (7205)  $19.95
phiona L words per second aodress, nstruction, and data fiow
ULy seas VM atiown VAC opera o Trouble shoot TTL. CMDS. DTL, RTL Examine contents of ROMS L AUTOTEL I
A. 0-2V DVM with 1 Schottky and MDS families Tracing operation of control logic an audible alarm kit
0 Case $49.95 « Displays 16 logic states up 1o 8 digits wide Checking counter and shift v indicating polential engine damage
B. 5V Power Supply $14.95] . See ones and zeros displayed on your register operation 4 A abdfblehsional 70 d pulsing) ":’
CRT. octal or hexadecimat format Monitoring 1/0 sequence:
I @ %ﬂﬁ; « Tests circuits under actual operating Veritying proper system operations . :;l:’r:":nneu’;s“:?’:ougag;mg’::mu
Eichlng Kits conditions during testing 2% x 2% x W case. Complete kit
32 XA Materials Ki $29.95 ea. | o Easy to assemble — comes with step-by-Step construction manual with ali components, hardware and
which includes 80 pages on logic analyzer operation . case
27 X A-1 X $ 9.95 ea. BUGBOO t - SPECIAL $6.95/Kit
Plugboards UGBOOK i é
k S 6.95 ea =
Continuing Education Series " OUARJFE EI!G:’TAEIEJA'I'::LOE:'LOCK
F10:95ee BUGBOOK ! & If -Basic concepts of TTL Logic — over 90 APS )
6 expenments $17.00/se1 | Elapsed Thner: Hrs. Mins and Secs
12 or 24 Hr Capacity
BUGBOOK Ha - Introduces UART — recommended Simple Reset - Start Pushbutton
1/16 VECTOR BOARD for RTTY enthusiast §5.00/b00k | Control /
Hole Spacing P.Panem Price BUGBOOK Il - Explores 8080 chip — introduces Complete ':‘ IiGTas: (mounting] Biacks
Pant wo w 2-Up Mark 80 Microcomputer  $15.00/000k b rasres sbrest - e LT.?, ¢loe

Ac 1 than m
555 TIMER APPLICATIONS SOURCEBOOK WITH S =
EXPERIMENTS — over 100 design techniques $6.95/book MENS IONS

CMOS-M-OESIGNERS PRIMER ANO HANOBOOK Mo

a complete CMDS instruction manual $6.00 FCASE ONLY jincudes hardware. mounting bracket and bezel} $6.50

per mo. internal
olar aperation

Kit: $29.95
Assembied: $39.95

£ TR I JET00 cLock
# HEAT SINKS % [- SPECIAL - 542.95 werv
s a very Rgh uum, um lne u !e
oo Y CONTINENTAL SPECIALTIES o L
291-.36H $ .25 PROTO BOARD 6 Other CS Proto Boards PROTO CLIPS MaRZonloses o
680-.75A $1.60 $15.95 PB100 - 4.5 x 6 $ 19.95 | 14 PIN $4.50 24 1 -
6" long X 4" wide PBIDY - 58" x 4.5 29.95 | 16 PIN 4.7% $1 7 95
HEXADECIMAL ENCODER 19-KEY PAD PBIO2 - 7" x 4.5 39.95 | 24 PIN 8.50 MS:VAC °
. o1 0 PB103 - 9" x 6 59.95
» Return Key PB203 - 9.75 x 6% x 2%  75.00 J;: 95e..lg.'|ev
Dy e PBAOOA - 979 K6 x 2% 12000 fo, o C e o | DIGITAL CLOCK KIT — 3% INCH DIGITS
S LV - - 69.95 4 DIGIT KIT $49.95 4 DIGIT ASSEMBLED $59.95
F“" Monifor $84.95 om3 - RC Bridge 6 DIGIT KIT $69.95 6 DIGIT ASSEMBLED $79.95
S1 0 - 95 each T . li — This clock features big 3% hugh dights for viewng in othees, audrtoriums,
pe  Fhol efc Each digh & formed by 31 braght 0.2 LED's. The cloch oper ates from
60 KEY KEYBOARD QT PROTO STRIPS e 117 VAC, has adther 12 or 24 hr. operation. The 6 dig varsion 1 27"
* X zurs a0 3% x1% andthe 4digns 187 x 3% X 1% Kits come compiete with
J AT o - 25 al components, case and transtormer
1355 0 Spectty 12 or 24 Houi When Ordering

o

» AR

R T ] PR
= 0

———

s w2 | JEBD3 PROBE

.—*\

HDO165 16 LINE FO FOUR 817 PARALLEL XEYBOARD ENCODER 1.9 ‘W ar-1s 0 X Tre Loge e . J
[77) o iy ER Experimentor 300§ 995 mgespen: 1rouDie SROQNRG 10gic arMiie:
['$) TOOLS oam = 0508 o o Expenmentor 600 $10 95 H L SMOS " 1 g ‘ ST r'- $
z TN asonalCinegLe mis B S $5.00 Minimum Order — U.5. Funds On) Spec Sh 25¢ — Send 35¢ Stamp for 19774 Catal : s o

< - £ nimum Order — U.5. Funds Only pec eels - - Sen amp for talog 1 oy

o} 1 DS edchan, Nose e sl Kjicnd T50°€2 § Cilornis Rosidents — Add 6% Sales Taa  Dealer Discount Available — Reguet! Pricing S 6 Toe
o Wire Strippee - #16 t0 #26 gauge 3.75¢ea . ,ur Sg 95 Per Klt
- 598 Wire Stripper - #10 to # 20 gauge 2.50 ea _ 1
8 cs-8 Cutter-Crimper Tool - 8% long 8.50 ea ames “ printed circuit board

Nippfing Yool — Cuts. Tnms or Notches Metal
~ T2L 5V 1A Supply
TN P el g i ELECTRONICS 1055 s T bowe 100 g e s
o Tool Replacement Punch 375 ea TR LM3OIK requiator iC 10 0rovede 4 S0l ) AMP of current at$
= | . 'WARQ AVE., SAN CA . CA. volts We Iry I things for you by providing
a PERMACEL" P-29 PLUS " Electrical Tape - All Weather lgf‘}"ﬂs”gﬂnm% VYEELCUME 2 \a15) 592-8097 ¥ ] ’m.qv:uu:‘,ne:i::vmc:wu{um:'vamu
é 19 Rods. $.79 each Y $7.9510 roh package All Advertised Prices Good Thru August $9.95 Per Kit
100 CIRCLE 19 ON FREE INFORMATION CARD



- WIRE WRAP CENTER N
meband s, smsonw
v X L — Watch:‘; HOBBY-WRAP TOOL-BW-630
’ \ i o Battery Operated (Sue C)
NIATON s e ": Men's & Ladles « Weighs ONLY 11 Ounces
SNT402N 2 S ™ 30 AWG Wire onto
PAT2N 39 SNT4156M 9 . raps
;:;:843: :: §:§m~ ki SNZ4ISTN 99 e Solid State ) Standard DIP Sockets (.025 inch)
e % 2:71:77;: Js: Ss:::m ‘ 2959 o Displays hour, minute, TCA41 White wisrap i;}: Complete with buill-in bit ang Sleeve
20 TC440 Yotiow w/strap 3
Swam B g % goven 5 Bl o s 5199 second, month & day otz =) s34, 95
SNT4 — ateres net ciud:
R I [l ==y Srip-ofi ey g G WRAP KIT — WK-2-W
oot R S i W R Mol L | replacement WIRE-WRA — 4t
g o Swak D WRAP o STRIP ¢ UNWRAP
DNl [ on B o Free set of replacement
poiot o RS- Lo batieries S Mg S—
SN7414N ] i 8 atters hite o Blue 3 e
5 Roll of 50 Ft. White o
SNTAYN 3§ SNTASN 249 shrazan 1.2 o '
Mm% W e maw s o Choose LED or LCD o S0pcs each 17,27, 3 & & lengths @
ot A S T styles pre-strippec wire z
SNT493N Ac SN741B0N ] :
g:;:g: ;3 SN7494N Il SNT41BIN .‘;3 1237 white w mm::' m.: « One year factory ::1": :l::;::. 'n::. g;:: s*‘ 1.95 === ]
e 5 mm 2 e ISRIRl] e Oreve = WiRE WAAP T00L WSu 30
220 WL ——
SN a7 SNTATN 400 SNT418M O ENTERIAIMAKNT SYATER L2 IP o UNWRAP -$5.95
Sam % gum o om e bk CHANNEL F ) ™ oo S Gonon T ST
SNTAIZN 3 NN 39 SN74188M 3?59 « Automatic time and scorekeeping me WRAP WIRE — -
L N R . o Battery-free AC operation 251 min. $1.25 501t $1.95 1001.$2.95 1000 s;ls .
SN2 [ . b - Blue -
SNMIN 25 SNTAIZN 60 SNIOIRN 89 "\.I'I » Dual conirols with 8-way action SPECIFY COLOR — White - Yellow - Red - Green - Blue - Blacl
SNIAAON 15 SNTAVZEN 60 SNTIGN .69 A o Buiitn Pro Hockey and Tennis games -
SNT44IN g;; 2:;:1‘:\3:: 12 2:;::;: lg ~Y . o Easy hock-up on any B/W or Color TV Plastic Push Button Switch
4 -3 -}
s R Srad il a2 " = FactoryIwaiganty. * 13 AWG Solld Wire - 5 ann’am ,
SNP444N 7 SNTALEN 4. N * .50 (wide) X .60 (high) %-27 Threa
SNT4ASN ” SNMIAIN 450 SN74198N 175 idges — $19.95 ea. 2 : P @ .10 Volt
s a Pl el Chrehive! F — addhio_ﬂal t:Ielm"dg #8113 - Blackjack (1 or 2 players) OAMP @ 14 voit - 1 AMP @
Som % omew 2% orow Cw [] #8112 Desen s #8115 - Space War 19 10w
SNT448N I SN741 #8114 - Spitfire (1 or 2 playel Push On-Push Oft .59 9
26 SNZ414EN  2.00 SNT42SIN - 1.79 /Quadra-Doodie J:188-1 us
b o e Y SNZA2BN 6,00 #8111 - Tic-Tac-Toe/Shootng Gaflery/Doodle/Qu J-188-2  Normalty Ogen 59 49
S e el A q;— ‘:— ™" 0a. J188-3  Normaly Closed 59 49
SN7454N 125" dia i Ae 1031
A e ks o s s T w4 DIP SWITCHES
20% Discount for il (%3] XC111 Yeuow s
o s D|SCRETE LEDS XC1 Orance g SPST Slidge Action
XC209 g 200 @i 385" dia $1.75 ea.
e 6 - - 8 pin dy 4 switch unt -
;2 m \‘ag ’:2;3: E»: A X526 . = XC556 Aed |2/:: MV5)  Red - 6/81 :g&; (s :m ﬂ,:: 7 switch unit $1.95 ea.
2.50 04040 245 74C30M 1 52 ;%n reen 451 X826 ‘;"'“ ::: :g:: s;rﬂo. w [ #206-8 (16 pn dip) 8 switch undt $2.25 ea.
B Da0s2 0 Ul } €22 velow  AB1 X526 Yelow 2 % g a1 sk -
2 gm‘ :? ':EPN 1 .: €27 Orange ‘ﬁ: :;;: Otange :;l Ciea 7 L_x__lm.l.l TV GAME CHIP SET —_— $1 4'95
= 7474 3
v R o 1 D|SPL AY LEDS “ 8 Ince AY-3-8500-1 o and 2010 s cnpsial
; cost
o 04050 1] MO 1.2 " it purchased separately would
5 £04051 2.95 740151 2.90 u TYPE POLAAITY H
2 i 4.00 TYPE POLARITY 175 = 1ERS
e s B 1 Y 2 N 3640 Common Camc % ZENERS — DIODES — RECTIFIER ot
1.49 04066 7 25 H 7 Common Anode -red 4 4N.00 1NAOOS mmnmv 101 00
128 04069 & ;:g::; 12 { DLTO4 Common Cathode X ;3 Weie :3 m"‘ 00 ihatls w0 P 1 e ::m ©
4071 4 3 node 0 : 4007 1000 P
,gz o 5 740164 2 o e WANATI0] | e T tiiag x %9 el iR e gg NG 0 2m 6100
2 04511 7.50 740173 50 . 00 195 DL741 Common Anode 1590 NTS4 6.8 400m 1.00 1N4148 75 10m 15100
250 74C193 75 IN754 100 INATSS 35 10m 121 00
bt "C‘DC"S“S.“ 00 S 4 i 33 b e m :‘nc;)v s 75 %m 20100
0 9658 15 2
165 74C00N » uege 0 4 b S22 86 500m 28 T 56w
2% 74C0N 55 MC140%6 5 o % 0 o INS234 62 500m Hosn %
% LINEAR 5w 1% ; 2ol B L o e s (o 2
= F ' 75 | Wz 12w
378G 175 LMIASEC 65 ; INdSE 29 o ' 2
R FCS 8000A — 3% Digit — 8" Display HP 5082-7300 Multi-Digit Series Colen W SoEme, oo W
1.00 LM37IN mipm indicalor ) 1 100 Pry 35 AMP ol
B LGTN ko0 LRI 1% i el SO < T e W Ht o Common Cathode o Dig Package D e s s P
ol T B e for one win 3817, 30VTA | 0 3715 6 voits @ 5 mils per segment el R A T U e ol £
l'% a7 wsoow 58 /LijH or 0. (317 avaavie 3l § 5 segment Monolithic  Red Display INGDOZ 400 PIV 1AMP  12/100 INTIBA 00 PV 35 AWP 300
110 (RN 179 LM3Y0EN s g‘; === §9 00 each). nt current 2 Digit 379 ECTlFlERS
NESOIK  B.00  LM3%0G NT VIEW - FSCB000  « Typcal segme ) SCR AND FW BRIDGE R
oy LMSSSN 1.8 o &mA except colon, 10 s 3 Digit 89 f
R R N e o0 SPECIAL e o Ttk i g h S 360 158 @ 400v b
S R $4.95 EA ch ate 16 mA 4o 119 = 35K @ 200V o
%0 NES36T 6.00 128 4 S e S Biibae ares! 5 Digit 5 s A @ 200V SCR S0
1 NSO 60 LM 13 2 MAXIMUM FORWARD + iarearc voila & o @@ﬂw FW BAIDGE REC 15
1.30 NESSON n o CURAENT — 25 mA 4 vqt MDA 980-1 ) s
135 NESSSV ;: ;;gfg: A IC SOLOERTAIL — LOW PROFILE (TIN) SOCKETS ) s T8 i g 1A® 2000 FW BRIDGE REC
135 NES60B s 2549 50-100 = b r 3 PR3 $1 00
18 Meers s w9 : ; A ' pre— ‘2 2 SMes e TRANSISTORS 7 112
135 t " 8 5 WPS AD6 " 00 PRISH?
- & e wm i T
175 NESBSN = 3 56 Y 00
M Nseetn 13 TR 8 : > SOLDERTAIL STANOARD (TIN) 5 ™ o o gL S
:;: :ﬁ:x :‘, ACA LINEAR o 3 % anem it o o
¥ 1 M2484 0
o 5 e m fo R - = oae
175 LM70oH 2 1 o s
s 2.48 . 4 $4S w512 100
bV B B Gl SOLDERTAIL STANDARD (GALD) N am e o el B
2 oW § a8 . B2 hE 2z o 2 S
1.9 L 29 ; s prrseied sl b O
s o = om0 32 32 175 145 paw o i3 cos e,
[ 1 23390 1 3%
:? L L = WIRE WRAP SOCKETS (GOLD) LEVEL n - . 121 1050
1.95 LMP41CH 160 3 coRNER
1o IMraoN 3 caee Q B 7 am 1o o CAPACITOR 5 vour ceaamc
3 CORTITETU IR I« as a ‘ e R DISC CAPACITORS
LTS (MTTH [a8 s CAsy 5 ¢ o 52 e 2 19 1049 0100 19 1049 50-100
178 LMPATN ) CA309 10.2 y 05 04 03 00MuF 05 04 035
V75 (M7asn 3 cAnoz 29 108t 1 0047:F 05 4 035
%o & &% 1w [ 50 PCS. RESISTOR ASSORTMENTS $1.25 PER ASST. B2 @B M 24
VTSI [MB0N 10 1.2 100MM  T20MM 1S OMM 18 0NM 22 OHM 100 bt 05 04 03 0z 06 05
175 LMK 119 CAY 12 o S SO 104 AT Ao = SOIEES S o FE 6 05 o4
178 me’: 1 ;g m e ASST. 1 (1] 7 OHM MM 39 OM g y = mm A b 12 08 o
LR RCAts 325 o8 O IO 100 0 RI20IOgl 390 OWM 14 WATT A S0 PCS 100 VOLT MYLAR FILM CAPACITORS
6 U ﬂ—-—y e —— ASST.2  Ses wOOMM 220 OWM 270 OWm WM 290 - .. e 8o om
= 74[500 TTL: 55 470 0MM 560 OMM 680 OHM 820 OrM 5 2022 20 ] 7
— k) 174 WATT $% S0 ecs. O 2 10 07 "m 2
18 22 ® 0047mt ”?
<L ASST. 3 Sea. VK 150 m Ot 12 0 o
35 o X o ‘I;: s: l::: 14 WAt 3, 30 o5 2 : +20% DIPPED mll;nuns Ismsmm w“""“s o
3 2 LI ASST. 4 Sea e s > 13V 282 v w2 »
s ) an 1535V 28 noo22 £
2 ; 0 % 2% 40 o & 174 WATY 5% 0 pes £ e X B v s m a oa
B % Hsn 1B fPassT.s se s e e o = =y 2 e O gy LE
y 115181 ; TN 3 " 68725V EL I
SIS ] 4 oy oo s 20K 174 WATT' % 50 PCS FE IR O IR U I
mso s 41592 b ASST.6  Se (9K 4K S 6k bre-ol S L - S
e B e ; s 3 : _: ;: :w 2 zu 174 WATT 5% 50PC3 o AT Ez LT e
741596 89 ASST. 7 Sea. M 3 Anial Leao A f
W% on o mow % Resistor Assoriments 17 350PCs ) $7.49 ea. s 15 B PR &
) a usIm % ASST. 8R Includes Resis! oSV 16 " sV 16
N » s =4 U_S. Funds Only Spec Sheets - 25¢ — Send 38¢ Slamp for 1977A Calalog Yov a5 1 o donev s 0w o
T 5 wst2 13 5,00 Minimum Oroer " hcd 8% Sales Tar Doaler Discount Avallable — Request Pricing v 6 a0 2 o el
1855 2 18136 59 ' b Calitornia Residents — 10728V 15 13 |g :;T;m :5 5 5
- o5 Vo150
CLOCK CHIPS n{"f uv 2 8 4V a6 M N
MM5309 6 Digh, BCD. Outpuds Fugel P, e Q?A‘} 2N DN e o &
MM5311 6 Oga BCD Outputs 92 o 24 Hour s P % n 19 10725V 15 13 b
MM5312 4 0. BCO Outputs. 1 PPS Ouiput ety 10026V 24 20 98 1050V 16 14
MMS314 6 Dign. 12 of 24 Hour. 50 or 60 Mr 595 10050 35 0 28 4V 24 9
MkBise |0, PP ol 995 L E C T R O N ' C S 202%v 2 8 25 0006V 19 15 M
MM5318  Vigeo Clock Chip_ Fo- Use ;mn;:n:sw 59 95) 5 . 20/50V 45 1 38 100725V 24 g ;s
C17001 6 Dig, Calendar_Alarm_ 12 ¢ 2 Hour ‘g/ A. 94070 02V D A 27 00V 3
DATAHANDBOOKS — = & 1021-A HOWARD AVE., SAN CARLOS, cgi~a097 M 2 0 o4 mmonohoE
7400  Pin out & Descriution of 5300/ 7400 =) 8208 PHONE ORDERS WELCOME — (415) 5 20016y 70 6 55  4%025V 3
CMOS Pm out & D 1ption of 4000 o < All Advertised Prices Good Thry August -
ALL THREE HANDBOOKS 86 : -
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CARBON FILM RESISTORS ——f¢itig———

IN STOCK- A FULL LINE OF QUALITY %W 5% RESISTORS
STANDARD VALUES FROM 2.7 olm to 4.7Mohm

5 for .25 10 for .40 100 for $1.60 1000 for $14.
(no mix of values) 100 per value for 1000 price

fr intal data catalog

e new 77 928 PageR specify kor' §$1.00
e WITH $25. PREPAID ORDE 25K Trimmer

SUPER LED’s b

his family of LED's are mounted on a T0O-5
eader with a 6/32 threaded stud to secure
o a heat sink..
C

RESISTOR ASSORTMENTS
100 assorted values
of ¥W or YW most 5%
w/PCB cut leads..

Printed Circuit
Board Type
Each $.20
10 for $1.50

=
.
=
=
—

TWO AM X .

Hp

an be ed wi

e. sup

o o 50824557
ME2 Infra Red w/low lems Bright Yellow S
{E5 Infra Red w/high lens S‘l LEDs W/panel
MV4 Visible Red wltl\ low *ns clips 3 / $1.00
MV4H Visible Red with hig

150Mhz PRESCALER " tohiirions +©

* i g
Use your low frequency counter to measure W Rectlf‘ers
VHF or UHF frequencies. This kit will divide the o =
input signal by ten (10 or 100 with 650MHz optiom) * m
Kit contains drilled circuit board, 2 MCI0131 AootRhd ti

IC's, all parts needed and instructions. * }ndi::);tae: (1);‘08930.}:2
.§12.95 * or better. Satisfac-

650MHz option W/11C90 IC.......$29.95 % tion guaranteed.

-vequires 5v at app. .2A, power supply 4 15 for $1.00

and case are not part of kit--- % 100 for $5.00

* k kk kkhkk kA kA kR k * & & &

m DIP RC NETWORKS

14 and 16 pin IC packages containing
. precision resistors and capacitors.
Diode Array
10-1N914 STLICON SIGNAL 2H( aq
20 LEADS ALTERNATELY
SPACED .1"; NO COMMON $2 25
POTTER
BRUMFIELD
4 PDT 3A Contact
24VDC COTL

»

20 FOR $1

RCA DR2010 NUMITRON

RCA DR2010 Numitron digital
display tube. This incandes-
cent five-volt s e Ve n-segment
device provides a .6" high nu-
meral which can be seenat a
distance of 30 feet. The tube
has a standard nine-p in base
(solderable) and a left-hand
decimal point. Each $4.00

5 FOR $16 10 FOR $30

5 WATT AUDIO AMPLIFIER

IC audio power amplifier kit. A complete

B kit including a drilled circuit board, 706
ngh Quallly PC Pairchild IC with heat sink, and all parts

Mountlng lC SOCI\e's ¥ to make a complete high gain (46db) power
.19 ¥ amplifier. Kit operates from single power

n,;;

NO SCHEMATICS AVAILABLE
OIODES IN ONE PACKAGE
Ten for
CONNECTIONS
Type KHP Relay

%’

: T
$1.60 ea.

S S T T T g
L
q

wire ockets

n ,19 ¥  source of 6-16VDC and drives a 4 ohm spkr.
4 g; ¥ $8.95 each. 2 (stereo) for $16.50
.70 ¥ oes not include a case or power supply
40 pin . 1.10 ¥

MOLEX |

TR | e

FULL WAVE BRIDGE
RECTIFIERS

9555, ONE AMP OP-AMP

General purpose operational amplifier in
an eight pin TO-3 package. Similar to the
National LH0021. Ideal for servo drive or
power supply etc. use.. Data inecluded

$4.50 each five for $20.

DIP TRIM POT| & %,

20¢ ca.

12 turn trimpots in 10- $1.50
; s A a DIP package. %" x $12.50/¢
%" x %". 5k and 200k CLAIREX
v only.... (DALE)
Loov 25 DUAL CDS PHOTO
$.65 ea. 10/$4.95 CONDUCTIVE CELL

Send a stamp for our flyer fisting Q""E (916)334-2161 Diac
more money-saving bargains! %"’ vatL omops [ 310 SIS -
N & T0 PO BOX SCR or TRIACS &

Orders under $7.00 add $1.00 Q" Q 41778
Ky :

stage and handling. Resi- y
dents of Cal. add sales tax. * S\CRA;ﬂ;r;‘:?

Orders smpped prompt'ly $10 Q’

BnBvLon [BANK“ICARU
ELECTRONICS EZDE

CIRCLE 36 ON FREE INFORMATION CARD

TRIACs

/ ) RCA BA
500+ vV
house

102

40r6 Digit Alarm Clock Kit
Featuret
A Farchid 0 5 FNOSOO Serves Display
B. Drsplay Board may be remote
C. P.C. Boards, Transtormer, Speaker and all the
parts needed {less case)
0. Detailed Instructions
12 Hr. 6Dt $16.50, with 10 mn. timer $25 50
with timer and crystal ma base $29.50
4Digit $14.95 6Digit-24 Hr. $14.95 (no slarm)

0.8" 4 Digit Jumbo Display Alarm Clock Kitl
Features
A Faurchild 0 8~ FSCB000 Display Array
s Falrchiid Super-Chig — F3817PC
C P C. Board, Transformer, Speaker ana sl
oarts included {less casel
D. Detaied Instructions $19.50

RICO TRICO __TRICO

30 MHz FREQUENCY
COUNTER KIT

6 Large 05
Red Duplay
Frequency Range
100 Wz to 30 MHz
Resolutlon” 100 Mz
Kit u 250-30A « 221C’s « X"tal Time Base
Kil includes: Detailed Instructions. X'tal. g 854 98
2 P.C. Boards. all IC's socketed Transformer
Reguiator IC_ Line Corat and all parts

POWER SUPPLY KITS

220V 1.3A continuously adjustable with current
hmiting. Includes  Teansformer, P.C Board,
2N3055, Heat sink, and everything but the
case. $1095

6 DIGIT AUTO CLOCK KIT WITH ALARM
Features
A Fauchiid o5 FND D. P.C. Bosrds, speaker
500 Series Display 1C’s and att parts,
B. Display Board may  E. Detailed Instruclions

be remole
@ PR o $19.95

MINIATURE  SLIDE SWITCH
OPDT 20 eaxch
10 for $1.75
100 tor $15.00

TRANSISTORS
GENERAL PURPOSE
NPN  10/$1.00
PNP  10/$1 00
47 MUFFIN FAN
Shightly Used -$5.00
All in pertect Condition
Satisfaction Gusranteed

40V CT 10A
30V C.T. 20A
20V C.T. 10A
24V 1 3A

2463912v
28vCT 064

TRANSFORMERS

1A4in1

THIS MONTH'S SPECIALS!

Ali wnputs 110V AC SNT7400 S .12
LM741CH -To -5 30
MHO026C
{5 MH2Z Clock Driver} 1.9%
AY-5-3600(Keyboard Encoder by
10.50
80

G.1.)with Spec. Sheet

$3.50
$2 LM340T.12

BOURNS
MINIATURE TRIMMERS
3292X 2K S5¢es.
or 10 lut $500
330PP 2k 75 ea,

Hobby Wrap - 30

WIRE-WRAP TOOLS from OK

Hobby Wrap—hodel BW-630 Bat
tery Op {less batt.}

LM340T-5
AN21445W Power 1.C
$5A45 Spec.

Sz | OPEN FRAME POWER SUPP.

or 10 for $6.75
INTER-COM BOARD 2%
Fully assembled SOuA 350
Works on 9~15V D.C.
2 speakers make i1 work
With Schemailc
ONLY $3.00

COMPUTER GRADE
CAPACITORS
18500uF BOV $4.50 Sumal
9000uF 20V $40 28V 34 lused

OVP (New}

PANEL METERS B
X 2%
150uA  $300
100UA $300 300uA $300 "
1% X 16" - S0UA $4.00 =
MODULAR POWER SUPPLY 28
5V @ 32A 115V AC inpul with

$6¢
124 115V AC wput
$3

5V @ 3A wih DVP 115V AC
$17.50

L.ED.
Aed 25« 10 for $2.00
Green 30¢ 10 for $2.50
Aed  20< 10 tor $1.75
FNDS03CC.  $1.00
9 50 FNDS07C.A.  §1.00
§ FSCB000CC.  $7.50

795 1.C. SOCKETS
31995 14 Pin Lo Pro $ 30

100000uF SV $2.50
10004200 50v 5100 [ y1001

TANTALUM 1N4002 07
CAPACITORS 132833 08
H 4 09

32‘.?35 IN400S |10
33035V INS0OS .12
10 50V IN30O? 14

RECTIFIERS RCA House Mark.
1000V 3A 40
600V 54 7%

MOTORDLA .
IN1202A 65
IN1612
MDA962-2 1.80
Bridge100V12A

14 Pin Standard-Gold 35
14 Pin Wire Wrap-Gold 45
16 Pin Lo pro {3
16 Pin Wire Wrap Gold 50
22 Pin Lo pro

75 24 Pin Lo pro Open Frame A%
24 Pin Siandard-Gold 100
40 Pin Lo pro Open Flame  §5

22 35V
MINIATURE TOGGLE
SWITCH

SPD"
DPDT
OPDY  Center oft S‘ 25

PUSH BUTTON SWITCH

Red, White,
veliow 304 2

green d

4751 00

PHONE 714/821-0234

Orders: 9.0, Bos 4708, Ansneim, Lo, 7003
2798 W. Lincoin, Suis L. Ansnesm_ €. 92801

{ ‘@ ELECTRONIC SUPPLIES

CIRCLE 35 ON FREE INFORMATION CARD

Thin

™

Your single source for the most advanced S-100
components available:

* Guard your Altair ,
IMSAI 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, 1/0s
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
1/0 BOARD for $120! 3
cassette channels with
control, RS232/TTY port,
parallel port, memory.
* Write for specs.

T‘Il'I.I %DISESGAEngton

Berkeley, Ca.
94707

photo - courtesy Peter llollenbeck Byte Shop Berkeley
CIRCLE 40 ON FREE INFORMATION CARD



All Orders Processed Same Day'!

If ‘We have An Out-Of-Stock Item, You Are Notified Immediately.

MODU-CLOCK

+)!

High quality prited circeit bosrd sroject

DECADE COUNTER MODULE

ocM-1 . !
1]

Versatile decade counter board. Utilizas a 7447
deoder—driver and a 7490 decace countar. Cirectly
dr ves common anode LED readouts. Desgned to be
umd in conjunction with our DM-5 srd DM-8
dgit 2 ght I 208!

$4.95 | -o ONLY 70¢cea 10 for 6.30
e vears 6 DIGIT READOUT BOARDS
Power Bosrd

Imebese boe! hultiplexsd connectioms foe clocks, counters. me  Corner
Comeere Insioaotitin and Foles for mounting

Perts Lint. s
= 595 o

2065 FND 500/507/810 $3.00 15" »
DIGIT-MODULE STRIP

No parts included

THOUSANDS SOLO NATIONALLY ) |

DESIGN UTILIZES.
it LED (Man 07, etc
MMS314 Clock Chip
Can be built for AC or OC operstian,
Drilied, stched end plated bosrds.
CMOS timebete option.

The uitimate 8—digit ciock project. Unique arcy:
itecturs sliows versetile comtruction. All bowds
ore % 4" and mount behind sech Other. A
cOnnections are brought 10 the bosrd™™ edges

AC Version
13 bosrd st)

Resdout Board
Compists lastrustions snd
Ports List

ONLY
Resdout Board

AC/OC Verson
4 bosrd set

DIGIT-MODULES
Jorsstite bourds for mounting and wirkng LED-dimiays. For
ocks, counters, imer et

OME STRIP iz = @
tor rth (31 [ = -
zu-,.; o FND 500/507 LED reasouts Own T e 50
$2.25/ strip G L

WIRE DISPENSER

a 50 FT. ROLL OF 30 AWG.
KYNAR® WIRE-WRAPPING WMIRE

m CUTS THE WIRE TO LENGTH

= STRIPS 1 INCH OF INSULATION
AVAILABLE IN FOUR COLORS
wD-30-8

WD-30-Y
WD-30-W

BLUE WIRE
YELLOW WIRE
WHITE WIRE
RED WIRE

mooeL WD-30

#CMOS COOKECDP by Don Lencester
Pub. Howsrd W iarw Company. Another
winner from Doa Lancaster, suthor of the
famous ATL and T™L Cookbooks The CMOS
Cookbook details e eppliamion of CMOS
1he low powar loge Bmily wltable for most
applications prewestl= dominated by TTL
The book follows the style of the orginel
Cookbooks. £ight chapters cover all fecris of
CMOS iogee, anc T work it pretaced by 100
Gages Getailing tee Gharscteristics of most
CMOS crcuits. T CMOS Coodbook i 1e-
Quicsd reading f3r every mrious dignal sxperi
menter. $5 95

STV COOKBOOK by Doneid Lencester. desroes the uwe 0l @ sendsd
describes,

RUBBER FEET 3

This book ks » renuired tewt for bx
netewr RTTY aperator who desires 8 qut
temative 10 noIsY tele v(‘ machines. 59 95

eTm coonsoou by Donaid Lancester. Expism wist TTL s how ht works,
d how 10 use it, Discurser Dract 8 400 sush 81 8 digitat counter end
@romy -ym w0ty counter, slectronic SOpwaKch, digel voltmete, 8nd §

nef] 090 tachometer. 336 nages, 5% u 8%: witbounc. BI5

1C OF-AMP COOKBOOK by Wetter G. Jung.
beic the: 0 army bt dota, bot

onasn

~very not only the
o Includes over

ALARV CLOCK VIODULE

displays Hours, Minntes, and Seconds
FEATURES:

. revtreeeeee

GIANT .7 INCH RED LED REAJOUTS
COMPLETE FACTORY TESTED MODLLES
SPECIAL TRANSFORMER
SECONDS D'SPLAY
BRIGHTNESS CONTROL

12 OR 24 HOUR OPTION
SLEEP AND SNOOZE TIMERS
PRESETTABLE 59 MINUTE S _EEP TIMER
9 MINUTE SNOOZE ALARM

AM — PM INDICATOR

COMES COMPLETE WITH 6 SAGE
INSTRUCTION BOOKLET

l@ﬁllj

et 7 mew LB ourar T o)

el lor 34

IO (7w 20 Woue

Data shezts. Specifications. Applications information.

New TTL Data Book. Only *4.95

Five more valuable reference aids.

The Optasiectronics The Semiconductor Tha Transistor and Diode g

The Lirear Control
Cirguit: Oats Book.
368 payen, §2.95,

The Power Semiconductor
Data Book. 816 pages.
5

Data Bocx, 368 pages Memory Oata Book, Data Boon. 1,248 pages,
$2.95 $4.95
The newest edition of the TTL Deta Book for Desgn

272 pages. 32.95
Enginesrs. Ostaled weciticanians on over 300 TTL device
Stenderd TTL. high-technology Schotthy clamped
Pin asignment drewings of ail TTL types The most
complets book on TTL logic writtan by the same compeny
thet invented the IC

The
TTL Data
Book,

second editions
0832 pages.

A must for svery scientiel, enginesr, and technicwn Nl

SATISFACTION
GUARANTEED!!
CataIOQ In-A-Box™

JBS EXCLUSIVE!

Each CATALOG-IN-A-B8OX M
Contains:
°

—»

Hr A\m\(*\ E e
M= 200

oroernow 1 ONILY ..., .
Limi ustomes Please

ORCER TODAY HHI

You must be satistied or your money back

Our Third Big Year Serving The Scientist, Engineer, OEM Manufacturer And Hobbyist.

Highest Quality Merchandise!

Customer Satisfaction
Guarantee

We specislize in fut, pronmpt service with total
customer satisfecionl!  all items wre gueran
teed for 30 days om dats of shipmant, provid-
ing that no user inflicted damage My occured.

STORE HOURS: 3:30- 530 Weekdays
9:30 300 Saturdays

ELECTRONICS, inc.

Fastest Service!

TERMS

3050 VALMONT ALL PRICES SUBJECT TO CHANGE WITHOUT NDTICE
BOULDER, COLO. ALL MERCHANDISE SUBJECT TO PRIOA SALE

80301 POSTAGE & HANDLING ADD $1
(303) 442-1212 31/2% STATE TAX (COLO. RES.)

MINIMUM ORDER $5.00
NO COO'S

© COPYRIGHT 1977 JBS

CIRCLE 21 ON FREE INFORMATION CARD
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Parts and Case ONLY $10.95

Kit includes
¢LT701 clock module

CLOCK KIT

*Kit includes all components
*Case Included

ONLY $10.95 .
VARIABLE POWER SUPPLY KIT NO. 2

® Memorex computer boards RESISTORS
Radio Hut |5 | BRIDGE orr s0300.00
with IC’s, diodes, transistor, RECTIFIERS gt
Money back guarantee. NO COD'S. Texas etc. 5 Boards containing 3300t 22K ohm
residents add 5% sales tax. Add 5% of order ’ , 6 Amp 50V  1.10 4700hm 27K ohm
for postage and handling. Orders under $15.00 100 — 200 IC's p ’ '68uhm 33K shm
add 75 cents. Foreign orders add 10% for ONLY $4.25 10 Amp 50V 1.25 Kohm 39K ohm
postage. - 25 Amp 50V 139 12K ohm 43K ohm
For your convenience, call your BankAmericard feessssscsssssnanssncanan 22 0hm 47K ohm
or Master Charge orders in on our Toll Free Watts MK 5005 : UNSCRAMBLER KIT b :3: :,:,: ?;:K":;"m
Line: 1-800-527-2304. Texas residents call col- | 4 gigit counter/latch | + * 68K ohm 150K 1hm
lect: 1-214-271-8423. e D . | o for all Scanners E o o 220K o
P. 0. Box 64783R output only. 24 pin [ @ Tunes easily . o
master charge . R »
psptunliin ..+ BANKAMERICARD | dip with specs. e . . . : R
i Dailas, Texas 75206 ssooeack |+ °Fullinstructions included : A
SPEC|AL : ® EaSy to install : Alllves:m’r's are P C Lead byt are
PLASMA DISPLAY KIT : e 3% x 3% x 1% E 100 min order tor each valus
Kit Includes: 12 digit display .4* Charac- DEVICES 3 Only $19.95  |womx 10076
ter Power supply for display 82S23 219 |Seseevesssessssncnsennsssy
above Complete specs for 2513 10.00
hookup. 2102-1 ‘99 REGULATORS READOUTS
Line cord Not Included. ONLY $ 3.95 1101A 75 | 7805 7818
1103A 1.10 | 7806 7824 Best
8T13 1.50 7808 7905 Vclue!
8T97 1.25 7812 7912
Lk 1.50 | 7815 7915 | enp70 4"CC. 59
300KC xtal 180 | YourChoice $ .95 | Enpgog 8°CC. 1.69
! I VARIABLE POWER SUPPLY KIT NO. 1 T| 6 digit array C.C/:. 00
*Continously variable from 5V to 20V 3/1.
WATERGATE SPEGL *Excellent regulation up to 500 mil. MAN 8 .3“CA Yellow
Telephone Relay automatically starts and '4490 Mf_d of filtering .89
stops tape recorder. No batteries required. :Dnlled fiberglass PC Board LT767 .7" C.C. 4 digit
Kit complete with drilled P.C. Board. One hour assembly stick $3.95

Ni-Cad Batteries
4 Brand New Size ‘AA*’

CIRCLE 70 ON FREE INFORMATION CARD

oPower Supp! Same as above but with 1 amp output, also with case. | Ni-Cads ONLY $4.50
Punched Case ONLY $13.95
«12 or 24 hour operation BATTERY CLIPS TRANSISTORS - PC BOARDS
) . DIODES 4 dujnt PCB 14 ¢ NDBOO or 807 250
Complete Standard 9V battery clip with 6 dunt PCB 1or FNDSOO or 807 350
5 except for line cord 4-1/2 tinned leads. 25/$1.00 | .\1c1103 3/1.00 | 4 PCB lor DL707 150
LT701E 12 hour clock MJ 1.3 6 diyit PCB for OL707 200
ONLY $ 1495 B TTL *HE | 3n236 61180 | 4 chare PCB 1or FND503 or 510 200
7 * | 5N 157108 | 6 dun PCB tor FNDS03 o1 510 300
SOCKETS CMOS 7400 .17 7473 .21 N3sgs e1-98 | 4dwrrca o oL7ar 250
14 pin 22 7401 -1; ;3'7"474 gg P8 €= 1271-80 | 6 it PCB 10c DL747 3.00
16 gin 25 SA LE ;:8;2; :i7 7475 55 N3007 inore) U190 | 4 twrpcerorOLIZI 0 728 200
%8 p:n ( - gg 74H044 gg ;:gg 22 anzol vir Pvre)aamnenigg 6 thyit PCB for DL727 or 728 3.00
4 pin (ww only . CD4000 .16 7450 o d ower Dar. - d )
28 Dln .35 SD4001 18 7404 7 7483 .76 IE':J79‘360 gg 4 dipt PCB tor FND359 or 70 175
40 pin .50 co400z .16 7406 25 ;:gg 89 ; . .
¢Da009 .45 ;283 ji7 2490 71 *House numbered NO E"A" c'jB°"d""" multiplexed
€D4010 .45 7410 17 749) 71 and P.C. Lead for adding additional digits.
7 Sl BT —
7 d 74LS145 1.00 . 4 . d
Jarses 38 Jat2isy '8 Cbaola 72 7420 17 7433 90 LINEARS 60 Hz L(e){e)K =
eI B - S T 2 A
- - a a4 : . A A .
74505 (32 74L5156 .76 CDaol? 80 o = o ‘oe | 1m0/ 0 Crystal Time Base Kit _ g;,
74L508 126 745157 .95 CD4018 80 5 LM309K 9% e
74509 26  74L5158 .85 CD4019 .39 7426 23 74121 -2 T e = enables a MOS clock circuit to op-
74LS10 .26 74LS160 .85 CD4020 .85 7427 17 74123 .61 § | )
;:ts ! gg ;:t g; .g gmggx .98 ;:gg gg ;:ig? .;1: mggm . H;: erate from a DC power source. Idea
: : Dao22 .9 o . " for car, camper, van, boat, etc.
74L514 1.05 74LS163 .8 CcD4024 .70 7437 .35 74145 97 LM3900 30 . . 0 .
7ars33 33 Jacsies 8 CDaoss 3 ) 33 73131 13| o 2 | 60Hz output with an accuracy of
7abesr 35 Jecsls 198 CDa02s 93 7442 60 74152 97 | cwras P .005% (typ.) Low power consump-
74LS26 .35 74LS174 1.00 CD4030 .16 7443 .60 74161 .91 LMI41 25 tion 2.5 ma {(typ.}. Small size will
74L527 .35 74LS175 1.00 CD4034 2.30 7444 .65 74163 1.05 LM748 25 " ' dja X
BEER o8 B cpdo3s .99 7446 .95 74164  1.05 | nessa 105 fit most any enclosure. Single MOS
780837 : 3 7ausie Ig AR s ;:'5‘7‘7 1'.851, ;2};2 N NESSS 40 IC oscillator/divider chip 5-15 volts
74LS40 .34 74LS192 .9 gg:g:g gg 7448 .81 74180 .76 NES565 a5 DC operation.
74LS42 80 74LS195 .9 CD404a .59 7450 .20 74181 2.25 NES66 a5 ONLY $ 5.95
7acsis 28 A% B cRigey 39 | 7a%3 7 7413 130 | v o ‘
S - - - . ..
ER R R & CD4049 35 7454 117 74193 95 | 1458 9 2 for $10.00
jac23d  ds Jarssdy B €D4050 .39 7470 .35 745195 1.05 | RcAsoad &3
B | 7ats7e 45 7acs25 8 vl 4k 7472 21 7a795” Tled | 7w 30
Q | 7aLs86 a5 74Us260 2 :
3| LB B | SR 8 |sessessss] 2010 HUT GUARANTEE
: 3 0 \ .
@ | 3ishee M9 AL §3§ 7 €Dagee .69 ORDER BY PHONE. Charge your If you are nothstlsf::TvEl;h vavl:‘vAon
74LS112 49 74L5295 4071 . X
O | 7aLsn3 a0 74L5298 .9 Bis7e 39 order to BankAmericard or our products NO M
W | 7aLs11a 40 74US365 .55 7ac04_ 29 THE REASON we offer you a full
— | 7aLs125 55 7aUs366 55 74107 129 Master Charge. .
w | 7408126 65 74LS367 55 Cpalle .39 money back guarantee if the prod-
O | 7ab2i33 199 JALTIe 3% EBIY 48 USE OUR TOLL FREE WATTS thi
o | 7asize 39 7415393 145 Cpasie 85 uct or products are returned within
4 . B . .
& | racsie s CDas20 .85 [ SN 1-800-527-2304 eanad| 14 days after you receive them.
104




ELECTRONIC TOUCH ORGAN KITY

prise— - C‘..‘-—

BATTERIES NOT INCLUDED

*ideal kit for beginner or gift for children

Fantastic new design uses CMOS |.C. and a to
tal of 39 semi-conductors to give a touch con
trol keyboard, all the electronic parts in one PC
Board. This organ is easy to build, yet has fea
tures like a full two-octave range touch key
board, variable tremolo; two voices; bulit-in {.C.
amplifier with volume control, complete with
speaker and a specially designed plexi-glass

e $24.50 ca.

ELECTRONIC
SWITCH KIT
CONDENSER TYPE
Touch on  Touch Ot

use 7473 t.C
and 12V reiay

$5.50 each

/-5’ W FM WIRELESS MIC KIT
& Transmn range up to 100 ft.

a.

BATTERIES NOT INCLUBED

SLIM LINE
CALCULATOR
6 Functions with % and memory
8 Digits LED disptay
*One full year guarantee
Special Price Onty
$8.50 E NG

. Halfsize of submini toggle switch

TOGGLE SWITCH
/ﬁ rated 3 amp 125V AC contact

1-9 10-99
MS$.-2432P SPST 090 0.80
MS-244 SPDT 1.00 090
MS-245 DPDT 1.20 1.10

CALCULATOR
with STOPWATCH
6 Functions with % and memory
8 Dlgits big green display
*Builtt-in X tal controlled stop
watch count to 1/10 of a second.
Speciai Price Onty

$16.50 Ea.

BATTERIES NOT INCLUDED

A

LARGE QUANTITY AVAILABLE FOR OEM

\ﬂy i LTS Easy to assembie

(MIc includea)
$4.50 each
Sub-Mini Size
Condenser Microphone

1% o
$2.50 each ‘,?
FET Transistor Bullt-in
SIGMA 78REi, 12DC RELAY
4001 COiL SPDT
$1.30 ea. or 10 for $10.00

TV Games

1.C. TEST CLIPS

/‘? Same as the E-2Z ciips

tn Black and Red Colors
$1.75 Per Pair

12V DC REED RELAY SPDT
DATRON/ES DIV
PART NO. LH30-029
$1.25 ea

With 20 Long Leads

Seles Oniy

52950

FIATURES:

° 4 Games—Teanis. Hockey, Racquet Handball and Single
Handball

* Auto counter display On the screen

ALL BRAND NEW UNITS

2000 50V 2.00 ea.
3000 40V 3.25ea.
| 8000 55V 3.75ea.
e =] 1000 50V  3.95 ea.

CLOCK KIT
MOST POPULAR

MMS314 KIT
WITH A NEW CASE'!

¥ Features. 12/24 Hour Display
50/60 HZ tnput 6 Digits Readout

SW AUDIO AMP KIT

Use 2 LM 380 with Volume Con"ol

Kit

Includes Grey Color Plastic Case
MM5314 Clock Chip PC Boards and Trans
former, 6 Green Color 0.3' Tube Readouts
All other transistor Drivers and other Com

umt
service,

for burglar alarm, photo
and other purposes
Max. loading 110V, 2 AMP
Supply wvoltage 12.18v D.C
$11.50 each

PT:00 ELECTHONIC IC TimER

6 Game {28 Pin Dip)
TV Game Chip with Dts
Tennis Squash hockey

Red or Black

Power Supply 6 18V D :
ponents.
Multi-Color LED Indicator only 'S.OO.a. Speciol °ﬂ|g $14.95 ea.
Red-—~Green Colors in one LED
with Plastic Housing Tivieams "°°:’c‘c‘:°'_‘:""' WIRE QUARTZ CRYSTALS
99, Ea. For chennal 3 and 4 WRAPPING =i SN2 g
Voltage 2V 20 MA per LED with occ. TOoOL 2 MHZ $5.25
m 10 MHZ $5.26
TIMER KIT ONLY $4.50 $33.50 Color TV Tupe O12®
Time Controlled from 1-100sec. — Wire Wrapping
Ideal to be used as time delay Allen\lllve Avaesm| Wire in Bulk SAE DIP SWITCMES

practice & 2 shootin
Special Only $11. Og

P

-

Electronic Peolico Siron Kit

Ideal tor use as an alarm

unit. High output up to 5
watt at 12v DC supply
Can be used with horn
type speaker
POLICE ALARM UNIT $14.00 each
Music onLight COLOR ORGAN KIT

inColour / in low voltage (9 V

24y DC). €Can control up to
100 low voltage light bulbs,
Light bulbs change colors to
the tones of music. Connect
to the speaker output of the

Cmc L $10.50 per kit

Operates

MC 320 MINT MUSIC
coLom umiT

POWER TRANSISTORS g

MATCHED PAIR

—— MOTOROLA MJE2955 PNP
Ni-€D a' = 10 AMP 60 vo‘:"‘rzg%svsu:'r: 4
/ ] RECHARGEABLE $2.25 PEQ PAIR ;
/8@ BATTERIES
| ¥ AASIZE 12V $1.25 ea. Sub Mini Size SUBMINIATURES TOGGLE
/ ¥ CcsizE 12y 5150 e ¥ PANEL METER ) SWITCHES
/ SUB C SIZE $1.50 ea. s0QuA A A = oo e
( F SIZE, 12V  $2.50 ea. ONLY $1.20 ea QR SOOI

Don't move! LIGHT CONTROL

SWITCH KIT

Can control TV, radlo, lights
or can be used with the Police
Siren Kit to form a burglar

alarm system
$4.50 each

re-102

POWER SUPPLY KIT

0-35V D.C. REGULATED
Uses UA723 and ZN3055 Power
TR output can be adjusted from
0-35Vv, 2 AMP. Complete with PC
board and all electronic parts

ass rowen $9.50 each

surPLY

AUTO ALARM XIT

12v

@

AC POWER SUPPLY

Adapter Type Transtormer

{)_

OUAD VOLUME CONTROL

Mini-§ire Rocxer Type
Availebis of 1he Seme Prica

AC 200 MA Dutput
75 Each

2

7 uaunc- ODI.Il:AImmCIuh

auto gock w
21350 EACH

only $7.50

PUSH-BUTTON SWITCH

S00 UA N/Open Contact

q v P  Color: Red, White, Blue,
p—_y vu METE.R & Green, Black. 4/$1.00
= Special Price N/Close also
] A 2 for $1.99 Available 50¢ ea.
o LARGE QTv. AVAILABLE
S0 UA ’ANEL METER SOLIO STATE ELECTRONIC BUZZER
I A 14 a
l 'u\
/ L2 } 13¢eal tor Alarm
ve hfoundionly . or Tone Ingicator
- J
ONLY $10.00 PER KIT Sive Only $3.80 ea Nmeer” 5150 ench or 2/82.50

MA1003, 12v DC CLOCK MODULE

Buiit in X'TAL controlled
time base. Protected against
automotive volt transients.
Automatic brightness con-
trof with 0.3 green color
display. Dlsplax lurnoﬂ
with ignition

$23.50 EACH

WINIMUM ORDER $:0.00. Cal

Ail orders 899 10% postege for out of state. Overmas countries 8dd 15

SENDO CHECK OR

AV,
K4

12603 CRENSHAW BOULEVARD »

STORE HOURS 10-? Monday

CIRCLE 41 ON FREE INFORMATION CARD

FORMULA INTERNATIONAL INC.

For more snformation ol

litornia residents s0d 6% sales tax

of totel order for postage

8/77

MONEY ORDER T

HAWTHORNE. CALIFORNIA 90250
mase call (213) 679-5162

Saturday BANKAMERICARD

1/61 1SNONVY
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EDMUND SCIENTIFIC

NEW WIDE FIELD
TELESCOPE
Enjoy clearest, brightest

most spectacular wide SAVE 50%

angle views of stars, 8x20 M'ONOCULAR
moon, comets with our Top-quality Spy Scope, 2
unique, easy-to-use, port- $30 value, now $14.95!
able 4%"; f/4 Newtonian Specural purchase saves
reflector. Top quality op you 50%. 100% coated
tics provide fine resolu $149_95 optics: 393 ft. field of
tion. Only 17", 10 Ibs.! view. Only 2 oz. —stores

No. 2001

in pocket, purse, glove
box

No. 1568
. $14.95
SAVE 50% — DELUXE AM/FM WALL RADIO

Great surplus buy saves you 50% on brand new
Free Catalog AM/FM Deluxe Wall Radio w/ handsome silver
black control panel. Mount anywhere den, kitchen,
bedroom, office, workshop. Self-cont. Philco-Ford

radio chassis (14% x 313, x 3%2”) w/ 11 transis
PRO ELECTRONIC SOUND CATCHER ﬁ ,\ tors, vol. control, AM| FM hi sensitivity tuner, AFC

Parabolic mike w/ 183" transparent 23%" dia. § 717

X 3 } peaker, 7%2" 110V AC cord. Orig. cost
reflecting shield & 2 1.C's in amplifier ¢ $30 ea. in 3000 quant. for nat'l. motel chain. Re
magnifies signals 100X over omni “ tail value over 340! Buy several now

I Yo Py ReaOY $1 9_95 Ppd

SAVE! buy 3 or more @$17.95 EA

direction mikes. Catch sounds never
before heard; highest signal to noise
ratio poss. 5V2 1b

No. 1643 (REQ

29V BATT))

$299.00

Free Catalog MEASURE WIND SPEED
ANYWHERE
m Hold handy (16 0z.) low cost

SEE MUSIC
IN PULSATING COLOR
3 - Channel Color Organ il

lets you modulate 3 inde e
pend. strings of colored ’.
lamps  w/ intensity of g
—
-—’

KNOW YOUR ALPHA FROM THETA! Anemometer into the wind _
your music. “Audio light For greater relaxation & concentra- quickly read wind speed on its big
show” flashes, responds tion, monitor your Alpha/Theta dial —from 5 to 70 mph. Acc. to |
to rhythym, pitch! brainwaves with audio or visual 3% of full scale (2.1 mph); no
signals on Biosone II. Features batts., adjustments, recalibration
of $200-up units. Incl. 3 req

st 918.50

No. 42,336 (UN.
AgSEMBLEDA $15-95 Ppd

feedback modes' 4-1b Ppd No. 42,428
4':101/2:((2-65/8“41 ") $149 95 o $19-95 s
$59.95

No. 71
FOR BEGlNNERS

Our fully transistorized
BFO unit can locate a

:gcirMPg:IDEI'}]mR Free Catalog quarter at 18" ?oweriul
ot L0 et} ' £~y quaLTy o 1o
i e SEREJORVORBEREESNN i Ao
Lu:e_lsé [;ngtslgs 164 page Edﬁu'd - No. 80,222 e
e 919.99 Scientific Catalog { (& $39.95
WM ongs | with over 4500 bargains L’“""':}/ ~ -

FREE CATALOG

‘EDMUND SCIENTIFIC CO.

Oept. EH-15, Edscorp Bidg.
Barrington, N.J. 08007

Please send me the following items | have
indicated below:

Stock No Gty Price

EDMUND SCIENTIFIC CO.

Dept. EH-16, Edscorp Bldg.
Barrington, New Jersey 08007

Send GIANT 164 Page Catalog
packed with over 4,000

Charge My Amer. Exp BAC mMC

o)
L.I.J. _;l_l__.l
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» unusual bargains. Interbank # Acct # [

QE) Card # Exp. Date 4 -

8 Name Sig Handling |

EJ Address - 30 DAY GUARANTEE : I

g State T 3 fulterefing. & City _ State _ Zip
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mow /"
Nut Drivers

VaCOIIH;UpE

NOLY® STRET: DRIVE'

—

SOLDERLESS
TERMINALS

Send forVACO's FREE
o2 NDISING '

0 Display

Let Vaco catch their eye.

Vaco offers real merchandising versatility with pack-
aging and displays that really sell. New consumer-tested
cards are color-coded by too! type. There's the right size
display for every need. For the wall, the floor, the
counter. All holding the finest tools available.

For mare on the Vaco merchandising program, send for
our FREE Merchandising Catalog. Just write:

1 [ ] [ ] '
Vace Products Co., 510 N. Dearborn St., Chicago, Illinois MerCha“dls'ng catalog -

- 60610.

Marchandising aids for
the entire Vaco selection.
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Introducing the mobile that can move
you out of the world of the ordinary
and into the world of the serious CBer
The Cobra 138XLR Smgle Sldeband
Sidebanding puts
you in your own |
private world. A
world where there’s
less congestion.
More privacy.
More time to talk. '

It's all possible because 1nstead ot 40
channels you get your choice of 120
channels. Both AM and SSB. And
instead of 4 watts of legal power you
get 12 watts ot legal power. So you get
almost double the range of AM.

With the 138XLR Single Sideband
there's less background noise and less
interference So there's cleaner, clearer
reception. Because like all Cobras, the
138XLR SSB is engineered to punch

through loud and clear Even in crowded

metropolitan areas

And like all Cobras it comes equipped
with such standard features as an easy-
to-read LED channel indicator.
Switchable noise blanking and limiting
An RF/signal strength meter. And
Cobra’s exclusive DynaMike gain control.

You'll find the 138X1LR SSB wherever
Cobras are sold. Which is almost every-
where. Because Cobra’s got a nationwide
network of dealers and Authorized
Service Centers offering sales, installation,
service and advice. So come on in.

And move on up. ;
( obra

Punches through loud and clear.
Cobra Communications Products

DYNASCAN CORPORATION
6460 W. Cortland St., Chicago, lllinois 60635
Wm lo colo brochure
EXPORTERS: Empire + Plain CANADA  / Electroi + Tor
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